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Physics at the Z pole

Reminder - what is the Z pole. 

What the Z can tell us directly 

Flavour at the Z pole 
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Physics at the Z pole

Reminder - what is the Z pole. 

What the Z can tell us directly 

Flavour at the Z pole 

Heavy flavour bias as I am a heavy 
flavour person… 
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Physics at the Z pole summary 

Electroweak measurements Flavour 

We will have most 
statistics at the Z-pole (5 
x  Z bosons)!!!1012

Both electroweak + 
flavour measurements 
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What is a pole? 
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What is a pole? 
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What is a pole? 
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Jargon term  -> when ever your invariant mass hits a 
real (on-shell) particle 

What is a pole? 
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Poles can be described by 
Breit-Wigners functions 
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Poles can be described by 
Breit-Wigners functions 

Time 
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Fourier-transform 
exponential decay (+ phase 
oscillation )

Breit-Wigner (BW)



11

Time 

A
m

pl
itu

de
  

Poles can be described by 
Breit-Wigners functions 

Mass (energy)

Breit-Wigner (BW)

What we observed  = BW squared

Fourier-Transform 
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Mass 

In natural units Γ = 1/τ

Total decay width = one over particle lifetime 

Γ
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Mass 

In natural units Γ = 1/τ

Total decay width = one over particle lifetime 

Γ

 m ∼ 91GeV

 Γ ∼ 2.5GeV

 Z boson
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 m ∼ 91GeV

 Γ ∼ 2.5GeV

 Z boson

Lifetime is of order  seconds 10−25
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 seconds is very short - narrow width - very “pole” like 10−25
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Why is the width of the 
here larger than other 
particles with same 
lifetime? 

Z
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So what can measuring the  
pole tell us? 

Z

Γ

We know the total decay width  from the mass peak width Γ
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So what can measuring the  
pole tell us? 

Z

We know the total decay width  from the mass peak width Γ

Γ

We can count the relative 
number of processes that are 
visible in our detector to get 

Γx
partial /Γ = N(Z → xx̄)/NZ
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So what can measuring the  
pole tell us? 

Z

We know the total decay width  from the mass peak width Γ

Γ

We can count the relative 
number of processes that are 
visible in our detector to get 

Γx
partial /Γ = N(Z → xx̄)/NZ

proportion of  Z decays which 
go to invisible states 

1 − ∑
x

Γx
partial /Γ =
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Another key Electro-weak observable: AFB

Forward  - backward 
asymmetry ( ) in  
decays in non-zero because  
only couples to left-handed 
fermions /right-handed anti-
fermions 

AFB Z → ff̄
Z

Amount of asymmetry tells us 
about weak mixing angle θw
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Z-pole!!!
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Studying flavour at the Z pole
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u d s c b

What is flavour? 

+ force carriers and Higgs boson 
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leptons

Quarks 
u d s c b

+ force carriers and Higgs boson 

(i) (ii) (iii)

mass
3 generations of 
particles, with 
increasing mass

What is flavour? 
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leptons

Quarks 
u d s c b

+ force carriers and Higgs boson 

(i) (ii) (iii)

mass

Different “flavours” of 
quarks /leptons

u d s c b t

3 generations of 
particles, with 
increasing mass

What is flavour? 
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Flavour physics 

u d s c b t

Flavour physics: study of particle decays that change flavour

The probability with which one quark flavour decays to another 
encapsulated by the “CKM” matrix 



How to look for New Physics
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Direct searches 

E=mc2

NP particle

proton
proton

Mass of new particle limited 
by collision energy (⇠ 14TeV)

<latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit>
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Direct searches  Indirect searches  

E=mc2

NP particle

proton
proton

Heisenberg’s uncertainty 
principle  

�E�t >
~
2

<latexit sha1_base64="LA1LnZOVx42jqUxahituyLU4ZAI=">AAACC3icbZDLSsNAFIYn9VbrLerSzdAiuCpJEXQlxQu4rGAv0IQymU7aoZNJmDkRSujeja/ixoUibn0Bd76N0zYLbf1h4OM/53Dm/EEiuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEqhMQzQSXrAkcBOskipEoEKwdjK6m9fYDU5rH8h7GCfMjMpA85JSAsXp22btmAgi+wTkAvvBCRWjmDQOiJllt0rMrTtWZCS+Dm0MF5Wr07C+vH9M0YhKoIFp3XScBPyMKOBVsUvJSzRJCR2TAugYliZj2s9ktE3xsnD4OY2WeBDxzf09kJNJ6HAWmMyIw1Iu1qflfrZtCeO5nXCYpMEnni8JUYIjxNBjc54pREGMDhCpu/orpkJgkwMRXMiG4iycvQ6tWdZ2qe3daqV/mcRTRESqjE+SiM1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8ff3maFQ==</latexit><latexit sha1_base64="LA1LnZOVx42jqUxahituyLU4ZAI=">AAACC3icbZDLSsNAFIYn9VbrLerSzdAiuCpJEXQlxQu4rGAv0IQymU7aoZNJmDkRSujeja/ixoUibn0Bd76N0zYLbf1h4OM/53Dm/EEiuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEqhMQzQSXrAkcBOskipEoEKwdjK6m9fYDU5rH8h7GCfMjMpA85JSAsXp22btmAgi+wTkAvvBCRWjmDQOiJllt0rMrTtWZCS+Dm0MF5Wr07C+vH9M0YhKoIFp3XScBPyMKOBVsUvJSzRJCR2TAugYliZj2s9ktE3xsnD4OY2WeBDxzf09kJNJ6HAWmMyIw1Iu1qflfrZtCeO5nXCYpMEnni8JUYIjxNBjc54pREGMDhCpu/orpkJgkwMRXMiG4iycvQ6tWdZ2qe3daqV/mcRTRESqjE+SiM1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8ff3maFQ==</latexit><latexit sha1_base64="LA1LnZOVx42jqUxahituyLU4ZAI=">AAACC3icbZDLSsNAFIYn9VbrLerSzdAiuCpJEXQlxQu4rGAv0IQymU7aoZNJmDkRSujeja/ixoUibn0Bd76N0zYLbf1h4OM/53Dm/EEiuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEqhMQzQSXrAkcBOskipEoEKwdjK6m9fYDU5rH8h7GCfMjMpA85JSAsXp22btmAgi+wTkAvvBCRWjmDQOiJllt0rMrTtWZCS+Dm0MF5Wr07C+vH9M0YhKoIFp3XScBPyMKOBVsUvJSzRJCR2TAugYliZj2s9ktE3xsnD4OY2WeBDxzf09kJNJ6HAWmMyIw1Iu1qflfrZtCeO5nXCYpMEnni8JUYIjxNBjc54pREGMDhCpu/orpkJgkwMRXMiG4iycvQ6tWdZ2qe3daqV/mcRTRESqjE+SiM1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8ff3maFQ==</latexit><latexit sha1_base64="LA1LnZOVx42jqUxahituyLU4ZAI=">AAACC3icbZDLSsNAFIYn9VbrLerSzdAiuCpJEXQlxQu4rGAv0IQymU7aoZNJmDkRSujeja/ixoUibn0Bd76N0zYLbf1h4OM/53Dm/EEiuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEqhMQzQSXrAkcBOskipEoEKwdjK6m9fYDU5rH8h7GCfMjMpA85JSAsXp22btmAgi+wTkAvvBCRWjmDQOiJllt0rMrTtWZCS+Dm0MF5Wr07C+vH9M0YhKoIFp3XScBPyMKOBVsUvJSzRJCR2TAugYliZj2s9ktE3xsnD4OY2WeBDxzf09kJNJ6HAWmMyIw1Iu1qflfrZtCeO5nXCYpMEnni8JUYIjxNBjc54pREGMDhCpu/orpkJgkwMRXMiG4iycvQ6tWdZ2qe3daqV/mcRTRESqjE+SiM1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8ff3maFQ==</latexit>

mc2>> E if       small

LQ
<latexit sha1_base64="0riH6O5R29LcCEEZ8gKJOhsqlxk=">AAAB6XicbVC7SgNBFL0bXzG+ohYWNoNBsAq7NlpJwMbCIhHzgGQJs5PZZMjs7DJzVwhL/sDGQhFb/8jOn8g3OHkUmnjgwuGce7n3niCRwqDrfju5tfWNza38dmFnd2//oHh41DBxqhmvs1jGuhVQw6VQvI4CJW8lmtMokLwZDG+nfvOJayNi9YijhPsR7SsRCkbRSg/3tW6x5JbdGcgq8RakVDmZTAgAVLvFr04vZmnEFTJJjWl7boJ+RjUKJvm40EkNTygb0j5vW6poxI2fzS4dk3Or9EgYa1sKyUz9PZHRyJhRFNjOiOLALHtT8T+vnWJ47WdCJSlyxeaLwlQSjMn0bdITmjOUI0so08LeStiAasrQhlOwIXjLL6+SxmXZc8tezaZxA3Pk4RTO4AI8uIIK3EEV6sAghGd4hTdn6Lw4787HvDXnLGaO4Q+czx9k3I92</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="hseNN3kw+WTRyMZBtgCZd5frHSg=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTCUBGwuLRMwHJEfY2+wlS/b2jt05IRz5BzYWitj6j+z8N26SKzTxwcDjvRlm5gWJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHI79ztPXBsRq0ecJtyP6EiJUDCKVnq4bw7KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9bXDojF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxbDmZ0IlKXLFlovCVBKMyfxtMhSaM5RTSyjTwt5K2JhqytCGU7IheKsvr5P2VdVzq17TrdRv8jiKcAbncAkeXEMd7qABLWAQwjO8wpszcV6cd+dj2Vpw8plT+APn8wdBGI0j</latexit>

µ+
<latexit sha1_base64="Vo2IKlOLcke3qmASQA+sw82Qtvo=">AAAB7nicbVDLSgNBEOz1GeMr6sGDl8EgCELY9aInCXjxGME8IFnD7KSTDJmZXWZmhbDkI7x4UMSr3+PNn8g3OHkcNLGgoajqprsrSgQ31ve/vZXVtfWNzdxWfntnd2+/cHBYM3GqGVZZLGLdiKhBwRVWLbcCG4lGKiOB9WhwO/HrT6gNj9WDHSYYStpTvMsZtU6qt2T6mF2M2oWiX/KnIMskmJNi+Xg8JgBQaRe+Wp2YpRKVZYIa0wz8xIYZ1ZYzgaN8KzWYUDagPWw6qqhEE2bTc0fkzCkd0o21K2XJVP09kVFpzFBGrlNS2zeL3kT8z2umtnsdZlwlqUXFZou6qSA2JpPfSYdrZFYMHaFMc3crYX2qKbMuobwLIVh8eZnULkuBXwruXRo3MEMOTuAUziGAKyjDHVSgCgwG8Ayv8OYl3ov37n3MWle8+cwR/IH3+QNhPpHK</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="X+iwscLfPHwOblO9LTCtoqvhNKA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGHXi54k4MVjBPOAZA2zk04yZGZ2mZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmiZONcMGi0Ws2xE1KLjChuVWYDvRSGUksBWNb2d+6wm14bF6sJMEQ0mHig84o9ZJra5MH7OLaa9c8av+HGSVBDmpQI56r/zV7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsdRRSWaMJufOyVnTumTQaxdKUvm6u+JjEpjJjJynZLakVn2ZuJ/Xie1g+sw4ypJLSq2WDRIBbExmf1O+lwjs2LiCGWau1sJG1FNmXUJlVwIwfLLq6R5WQ38anDvV2o3eRxFOIFTOIcArqAGd1CHBjAYwzO8wpuXeC/eu/exaC14+cwx/IH3+QM9eo93</latexit>

µ�
<latexit sha1_base64="QWCT/Pkm4qzzXEjIgz+dfcMIfLk=">AAAB7nicbVDLSgNBEOz1GeMr6sGDl8EgeDHsetGTBLx4jGAekKxhdtJJhszMLjOzQljyEV48KOLV7/HmT+QbnDwOmljQUFR1090VJYIb6/vf3srq2vrGZm4rv72zu7dfODismTjVDKssFrFuRNSg4AqrlluBjUQjlZHAejS4nfj1J9SGx+rBDhMMJe0p3uWMWifVWzJ9zC5G7ULRL/lTkGUSzEmxfDweEwCotAtfrU7MUonKMkGNaQZ+YsOMasuZwFG+lRpMKBvQHjYdVVSiCbPpuSNy5pQO6cbalbJkqv6eyKg0Zigj1ymp7ZtFbyL+5zVT270OM66S1KJis0XdVBAbk8nvpMM1MiuGjlCmubuVsD7VlFmXUN6FECy+vExql6XALwX3Lo0bmCEHJ3AK5xDAFZThDipQBQYDeIZXePMS78V79z5mrSvefOYI/sD7/AFkSJHM</latexit><latexit sha1_base64="39nl8w+vgLVeHVkd/xU+nNej96M=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgo1hN40WIgEbywjmAckaZiezyZCZ2WVmVghLPsLGQhFbe//Ezg+wzTc4eRSaeODC4Zx7ufeeIOZMG9f9cjIrq2vrG9nN3Nb2zm6+sLdf11GiCK2RiEeqGWBNOZO0ZpjhtBkrikXAaSMYXE/8xgNVmkXyzgxj6gvckyxkBBsrNdoiuU/PRp1C0S25U6Bl4s1JsXI4HucvP76rncJnuxuRRFBpCMdatzw3Nn6KlWGE01GunWgaYzLAPdqyVGJBtZ9Ozx2hE6t0URgpW9Kgqfp7IsVC66EIbKfApq8XvYn4n9dKTHjhp0zGiaGSzBaFCUcmQpPfUZcpSgwfWoKJYvZWRPpYYWJsQjkbgrf48jKpl0ueW/JubRpXMEMWjuAYTsGDc6jADVShBgQG8AjP8OLEzpPz6rzNWjPOfOYA/sB5/wG+HZOP</latexit><latexit sha1_base64="39nl8w+vgLVeHVkd/xU+nNej96M=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgo1hN40WIgEbywjmAckaZiezyZCZ2WVmVghLPsLGQhFbe//Ezg+wzTc4eRSaeODC4Zx7ufeeIOZMG9f9cjIrq2vrG9nN3Nb2zm6+sLdf11GiCK2RiEeqGWBNOZO0ZpjhtBkrikXAaSMYXE/8xgNVmkXyzgxj6gvckyxkBBsrNdoiuU/PRp1C0S25U6Bl4s1JsXI4HucvP76rncJnuxuRRFBpCMdatzw3Nn6KlWGE01GunWgaYzLAPdqyVGJBtZ9Ozx2hE6t0URgpW9Kgqfp7IsVC66EIbKfApq8XvYn4n9dKTHjhp0zGiaGSzBaFCUcmQpPfUZcpSgwfWoKJYvZWRPpYYWJsQjkbgrf48jKpl0ueW/JubRpXMEMWjuAYTsGDc6jADVShBgQG8AjP8OLEzpPz6rzNWjPOfOYA/sB5/wG+HZOP</latexit><latexit sha1_base64="lFE6MOp2OtTYHkBOz641PALnE50=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7iz0UoCNpYRzAckZ9jbTJIlu3vH7p4QjvwIGwtFbP09dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrW9sbhW3Szu7e/sH5cOjpolTzbDBYhHrdkQNCq6wYbkV2E40UhkJbEXj25nfekJteKwe7CTBUNKh4gPOqHVSqyvTx+xi2itX/Ko/B1klQU4qkKPeK391+zFLJSrLBDWmE/iJDTOqLWcCp6VuajChbEyH2HFUUYkmzObnTsmZU/pkEGtXypK5+nsio9KYiYxcp6R2ZJa9mfif10nt4DrMuEpSi4otFg1SQWxMZr+TPtfIrJg4Qpnm7lbCRlRTZl1CJRdCsPzyKmleVgO/Gtz7ldpNHkcRTuAUziGAK6jBHdShAQzG8Ayv8OYl3ov37n0sWgtePnMMf+B9/gBAhI95</latexit>

NP particle

�t
<latexit sha1_base64="Uy98fa9nCs7ZsuPx+1myHhqTbpc=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DKohWUEEyPJEfY2c8mS3b1jd04IIb/CxkIRW3+Onf/GTXKFJj4YeLw3w8y8KJXCou9/e4WV1bX1jeJmaWt7Z3evvH/QtElmODR4IhPTipgFKTQ0UKCEVmqAqUjCQzS8nvoPT2CsSPQ9jlIIFetrEQvO0EmPnRuQyCjSbrniV/0Z6DIJclIhOerd8lenl/BMgUYumbXtwE8xHDODgkuYlDqZhZTxIetD21HNFNhwPDt4Qk+c0qNxYlxppDP198SYKWtHKnKdiuHALnpT8T+vnWF8GY6FTjMEzeeL4kxSTOj0e9oTBjjKkSOMG+FupXzADOPoMiq5EILFl5dJ86wa+NXg7rxSu8rjKJIjckxOSUAuSI3ckjppEE4UeSav5M0z3ov37n3MWwtePnNI/sD7/AHnwY/O</latexit><latexit sha1_base64="Uy98fa9nCs7ZsuPx+1myHhqTbpc=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DKohWUEEyPJEfY2c8mS3b1jd04IIb/CxkIRW3+Onf/GTXKFJj4YeLw3w8y8KJXCou9/e4WV1bX1jeJmaWt7Z3evvH/QtElmODR4IhPTipgFKTQ0UKCEVmqAqUjCQzS8nvoPT2CsSPQ9jlIIFetrEQvO0EmPnRuQyCjSbrniV/0Z6DIJclIhOerd8lenl/BMgUYumbXtwE8xHDODgkuYlDqZhZTxIetD21HNFNhwPDt4Qk+c0qNxYlxppDP198SYKWtHKnKdiuHALnpT8T+vnWF8GY6FTjMEzeeL4kxSTOj0e9oTBjjKkSOMG+FupXzADOPoMiq5EILFl5dJ86wa+NXg7rxSu8rjKJIjckxOSUAuSI3ckjppEE4UeSav5M0z3ov37n3MWwtePnNI/sD7/AHnwY/O</latexit><latexit sha1_base64="Uy98fa9nCs7ZsuPx+1myHhqTbpc=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DKohWUEEyPJEfY2c8mS3b1jd04IIb/CxkIRW3+Onf/GTXKFJj4YeLw3w8y8KJXCou9/e4WV1bX1jeJmaWt7Z3evvH/QtElmODR4IhPTipgFKTQ0UKCEVmqAqUjCQzS8nvoPT2CsSPQ9jlIIFetrEQvO0EmPnRuQyCjSbrniV/0Z6DIJclIhOerd8lenl/BMgUYumbXtwE8xHDODgkuYlDqZhZTxIetD21HNFNhwPDt4Qk+c0qNxYlxppDP198SYKWtHKnKdiuHALnpT8T+vnWF8GY6FTjMEzeeL4kxSTOj0e9oTBjjKkSOMG+FupXzADOPoMiq5EILFl5dJ86wa+NXg7rxSu8rjKJIjckxOSUAuSI3ckjppEE4UeSav5M0z3ov37n3MWwtePnNI/sD7/AHnwY/O</latexit><latexit sha1_base64="Uy98fa9nCs7ZsuPx+1myHhqTbpc=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DKohWUEEyPJEfY2c8mS3b1jd04IIb/CxkIRW3+Onf/GTXKFJj4YeLw3w8y8KJXCou9/e4WV1bX1jeJmaWt7Z3evvH/QtElmODR4IhPTipgFKTQ0UKCEVmqAqUjCQzS8nvoPT2CsSPQ9jlIIFetrEQvO0EmPnRuQyCjSbrniV/0Z6DIJclIhOerd8lenl/BMgUYumbXtwE8xHDODgkuYlDqZhZTxIetD21HNFNhwPDt4Qk+c0qNxYlxppDP198SYKWtHKnKdiuHALnpT8T+vnWF8GY6FTjMEzeeL4kxSTOj0e9oTBjjKkSOMG+FupXzADOPoMiq5EILFl5dJ86wa+NXg7rxSu8rjKJIjckxOSUAuSI3ckjppEE4UeSav5M0z3ov37n3MWwtePnNI/sD7/AHnwY/O</latexit>

Mass of new particle limited 
by collision energy (⇠ 14TeV)

<latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit>

O(100TeV)
<latexit sha1_base64="cyROrh3BIa5n2gwCo42jxAV3xBI=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQQcpEBF0W3bizQl/QhDKZTtqhM5MwMxFKCLjxV9y4UMStP+HOv3HSZqHVAxcO59zLvfcEMaNKQ/hllZaWV1bXyuuVjc2t7R17d6+jokRi0sYRi2QvQIowKkhbU81IL5YE8YCRbjC5zv3uPZGKRqKlpzHxORoJGlKMtJEG9oHHkR5jxNLbrOZC6J16kqct0slOBnYV1uEMzl/iFqQKCjQH9qc3jHDCidCYIaX6Loy1nyKpKWYkq3iJIjHCEzQifUMF4kT56eyHzDk2ytAJI2lKaGem/pxIEVdqygPTmV+sFr1c/M/rJzq89FMq4kQTgeeLwoQ5OnLyQJwhlQRrNjUEYUnNrQ4eI4mwNrFVTAju4st/Sees7sK6e3debVwVcZTBITgCNeCCC9AAN6AJ2gCDB/AEXsCr9Wg9W2/W+7y1ZBUz++AXrI9vn02W2A==</latexit><latexit sha1_base64="cyROrh3BIa5n2gwCo42jxAV3xBI=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQQcpEBF0W3bizQl/QhDKZTtqhM5MwMxFKCLjxV9y4UMStP+HOv3HSZqHVAxcO59zLvfcEMaNKQ/hllZaWV1bXyuuVjc2t7R17d6+jokRi0sYRi2QvQIowKkhbU81IL5YE8YCRbjC5zv3uPZGKRqKlpzHxORoJGlKMtJEG9oHHkR5jxNLbrOZC6J16kqct0slOBnYV1uEMzl/iFqQKCjQH9qc3jHDCidCYIaX6Loy1nyKpKWYkq3iJIjHCEzQifUMF4kT56eyHzDk2ytAJI2lKaGem/pxIEVdqygPTmV+sFr1c/M/rJzq89FMq4kQTgeeLwoQ5OnLyQJwhlQRrNjUEYUnNrQ4eI4mwNrFVTAju4st/Sees7sK6e3debVwVcZTBITgCNeCCC9AAN6AJ2gCDB/AEXsCr9Wg9W2/W+7y1ZBUz++AXrI9vn02W2A==</latexit><latexit sha1_base64="cyROrh3BIa5n2gwCo42jxAV3xBI=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQQcpEBF0W3bizQl/QhDKZTtqhM5MwMxFKCLjxV9y4UMStP+HOv3HSZqHVAxcO59zLvfcEMaNKQ/hllZaWV1bXyuuVjc2t7R17d6+jokRi0sYRi2QvQIowKkhbU81IL5YE8YCRbjC5zv3uPZGKRqKlpzHxORoJGlKMtJEG9oHHkR5jxNLbrOZC6J16kqct0slOBnYV1uEMzl/iFqQKCjQH9qc3jHDCidCYIaX6Loy1nyKpKWYkq3iJIjHCEzQifUMF4kT56eyHzDk2ytAJI2lKaGem/pxIEVdqygPTmV+sFr1c/M/rJzq89FMq4kQTgeeLwoQ5OnLyQJwhlQRrNjUEYUnNrQ4eI4mwNrFVTAju4st/Sees7sK6e3debVwVcZTBITgCNeCCC9AAN6AJ2gCDB/AEXsCr9Wg9W2/W+7y1ZBUz++AXrI9vn02W2A==</latexit><latexit sha1_base64="cyROrh3BIa5n2gwCo42jxAV3xBI=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQQcpEBF0W3bizQl/QhDKZTtqhM5MwMxFKCLjxV9y4UMStP+HOv3HSZqHVAxcO59zLvfcEMaNKQ/hllZaWV1bXyuuVjc2t7R17d6+jokRi0sYRi2QvQIowKkhbU81IL5YE8YCRbjC5zv3uPZGKRqKlpzHxORoJGlKMtJEG9oHHkR5jxNLbrOZC6J16kqct0slOBnYV1uEMzl/iFqQKCjQH9qc3jHDCidCYIaX6Loy1nyKpKWYkq3iJIjHCEzQifUMF4kT56eyHzDk2ytAJI2lKaGem/pxIEVdqygPTmV+sFr1c/M/rJzq89FMq4kQTgeeLwoQ5OnLyQJwhlQRrNjUEYUnNrQ4eI4mwNrFVTAju4st/Sees7sK6e3debVwVcZTBITgCNeCCC9AAN6AJ2gCDB/AEXsCr9Wg9W2/W+7y1ZBUz++AXrI9vn02W2A==</latexit>

m ~ JHEP 1411 (2014) 121
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Direct searches  Indirect searches  

E=mc2

NP particle

proton
proton

LQ
<latexit sha1_base64="0riH6O5R29LcCEEZ8gKJOhsqlxk=">AAAB6XicbVC7SgNBFL0bXzG+ohYWNoNBsAq7NlpJwMbCIhHzgGQJs5PZZMjs7DJzVwhL/sDGQhFb/8jOn8g3OHkUmnjgwuGce7n3niCRwqDrfju5tfWNza38dmFnd2//oHh41DBxqhmvs1jGuhVQw6VQvI4CJW8lmtMokLwZDG+nfvOJayNi9YijhPsR7SsRCkbRSg/3tW6x5JbdGcgq8RakVDmZTAgAVLvFr04vZmnEFTJJjWl7boJ+RjUKJvm40EkNTygb0j5vW6poxI2fzS4dk3Or9EgYa1sKyUz9PZHRyJhRFNjOiOLALHtT8T+vnWJ47WdCJSlyxeaLwlQSjMn0bdITmjOUI0so08LeStiAasrQhlOwIXjLL6+SxmXZc8tezaZxA3Pk4RTO4AI8uIIK3EEV6sAghGd4hTdn6Lw4787HvDXnLGaO4Q+czx9k3I92</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="hseNN3kw+WTRyMZBtgCZd5frHSg=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTCUBGwuLRMwHJEfY2+wlS/b2jt05IRz5BzYWitj6j+z8N26SKzTxwcDjvRlm5gWJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHI79ztPXBsRq0ecJtyP6EiJUDCKVnq4bw7KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9bXDojF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxbDmZ0IlKXLFlovCVBKMyfxtMhSaM5RTSyjTwt5K2JhqytCGU7IheKsvr5P2VdVzq17TrdRv8jiKcAbncAkeXEMd7qABLWAQwjO8wpszcV6cd+dj2Vpw8plT+APn8wdBGI0j</latexit>

µ+
<latexit sha1_base64="Vo2IKlOLcke3qmASQA+sw82Qtvo=">AAAB7nicbVDLSgNBEOz1GeMr6sGDl8EgCELY9aInCXjxGME8IFnD7KSTDJmZXWZmhbDkI7x4UMSr3+PNn8g3OHkcNLGgoajqprsrSgQ31ve/vZXVtfWNzdxWfntnd2+/cHBYM3GqGVZZLGLdiKhBwRVWLbcCG4lGKiOB9WhwO/HrT6gNj9WDHSYYStpTvMsZtU6qt2T6mF2M2oWiX/KnIMskmJNi+Xg8JgBQaRe+Wp2YpRKVZYIa0wz8xIYZ1ZYzgaN8KzWYUDagPWw6qqhEE2bTc0fkzCkd0o21K2XJVP09kVFpzFBGrlNS2zeL3kT8z2umtnsdZlwlqUXFZou6qSA2JpPfSYdrZFYMHaFMc3crYX2qKbMuobwLIVh8eZnULkuBXwruXRo3MEMOTuAUziGAKyjDHVSgCgwG8Ayv8OYl3ov37n3MWle8+cwR/IH3+QNhPpHK</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="X+iwscLfPHwOblO9LTCtoqvhNKA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGHXi54k4MVjBPOAZA2zk04yZGZ2mZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmiZONcMGi0Ws2xE1KLjChuVWYDvRSGUksBWNb2d+6wm14bF6sJMEQ0mHig84o9ZJra5MH7OLaa9c8av+HGSVBDmpQI56r/zV7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsdRRSWaMJufOyVnTumTQaxdKUvm6u+JjEpjJjJynZLakVn2ZuJ/Xie1g+sw4ypJLSq2WDRIBbExmf1O+lwjs2LiCGWau1sJG1FNmXUJlVwIwfLLq6R5WQ38anDvV2o3eRxFOIFTOIcArqAGd1CHBjAYwzO8wpuXeC/eu/exaC14+cwx/IH3+QM9eo93</latexit>

µ�
<latexit sha1_base64="QWCT/Pkm4qzzXEjIgz+dfcMIfLk=">AAAB7nicbVDLSgNBEOz1GeMr6sGDl8EgeDHsetGTBLx4jGAekKxhdtJJhszMLjOzQljyEV48KOLV7/HmT+QbnDwOmljQUFR1090VJYIb6/vf3srq2vrGZm4rv72zu7dfODismTjVDKssFrFuRNSg4AqrlluBjUQjlZHAejS4nfj1J9SGx+rBDhMMJe0p3uWMWifVWzJ9zC5G7ULRL/lTkGUSzEmxfDweEwCotAtfrU7MUonKMkGNaQZ+YsOMasuZwFG+lRpMKBvQHjYdVVSiCbPpuSNy5pQO6cbalbJkqv6eyKg0Zigj1ymp7ZtFbyL+5zVT270OM66S1KJis0XdVBAbk8nvpMM1MiuGjlCmubuVsD7VlFmXUN6FECy+vExql6XALwX3Lo0bmCEHJ3AK5xDAFZThDipQBQYDeIZXePMS78V79z5mrSvefOYI/sD7/AFkSJHM</latexit><latexit sha1_base64="39nl8w+vgLVeHVkd/xU+nNej96M=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgo1hN40WIgEbywjmAckaZiezyZCZ2WVmVghLPsLGQhFbe//Ezg+wzTc4eRSaeODC4Zx7ufeeIOZMG9f9cjIrq2vrG9nN3Nb2zm6+sLdf11GiCK2RiEeqGWBNOZO0ZpjhtBkrikXAaSMYXE/8xgNVmkXyzgxj6gvckyxkBBsrNdoiuU/PRp1C0S25U6Bl4s1JsXI4HucvP76rncJnuxuRRFBpCMdatzw3Nn6KlWGE01GunWgaYzLAPdqyVGJBtZ9Ozx2hE6t0URgpW9Kgqfp7IsVC66EIbKfApq8XvYn4n9dKTHjhp0zGiaGSzBaFCUcmQpPfUZcpSgwfWoKJYvZWRPpYYWJsQjkbgrf48jKpl0ueW/JubRpXMEMWjuAYTsGDc6jADVShBgQG8AjP8OLEzpPz6rzNWjPOfOYA/sB5/wG+HZOP</latexit><latexit sha1_base64="39nl8w+vgLVeHVkd/xU+nNej96M=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgo1hN40WIgEbywjmAckaZiezyZCZ2WVmVghLPsLGQhFbe//Ezg+wzTc4eRSaeODC4Zx7ufeeIOZMG9f9cjIrq2vrG9nN3Nb2zm6+sLdf11GiCK2RiEeqGWBNOZO0ZpjhtBkrikXAaSMYXE/8xgNVmkXyzgxj6gvckyxkBBsrNdoiuU/PRp1C0S25U6Bl4s1JsXI4HucvP76rncJnuxuRRFBpCMdatzw3Nn6KlWGE01GunWgaYzLAPdqyVGJBtZ9Ozx2hE6t0URgpW9Kgqfp7IsVC66EIbKfApq8XvYn4n9dKTHjhp0zGiaGSzBaFCUcmQpPfUZcpSgwfWoKJYvZWRPpYYWJsQjkbgrf48jKpl0ueW/JubRpXMEMWjuAYTsGDc6jADVShBgQG8AjP8OLEzpPz6rzNWjPOfOYA/sB5/wG+HZOP</latexit><latexit sha1_base64="lFE6MOp2OtTYHkBOz641PALnE50=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7iz0UoCNpYRzAckZ9jbTJIlu3vH7p4QjvwIGwtFbP09dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrW9sbhW3Szu7e/sH5cOjpolTzbDBYhHrdkQNCq6wYbkV2E40UhkJbEXj25nfekJteKwe7CTBUNKh4gPOqHVSqyvTx+xi2itX/Ko/B1klQU4qkKPeK391+zFLJSrLBDWmE/iJDTOqLWcCp6VuajChbEyH2HFUUYkmzObnTsmZU/pkEGtXypK5+nsio9KYiYxcp6R2ZJa9mfif10nt4DrMuEpSi4otFg1SQWxMZr+TPtfIrJg4Qpnm7lbCRlRTZl1CJRdCsPzyKmleVgO/Gtz7ldpNHkcRTuAUziGAK6jBHdShAQzG8Ayv8OYl3ov37n0sWgtePnMMf+B9/gBAhI95</latexit>

NP particle

Mass of new particle limited 
by collision energy (⇠ 14TeV)

<latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit><latexit sha1_base64="sC+JJH3PNUEptvznE1yXqeaUSFM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCBSmJFPRY9OKxQr+gCWWznbZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb6uwsbm1vVPcLe3tHxwe2ccnHRUlkkKbRjySvYAo4CyEtmaaQy+WQETAoRtM7+Z+9xGkYlHY0mkMviDjkI0YJdpIA7tc9RQT2K17l54UWQs6s4uBXXFqzgJ4nbg5qaAczYH95Q0jmggINeVEqb7rxNrPiNSMcpiVvERBTOiUjKFvaEgEKD9bHD/D50YZ4lEkTYUaL9TfExkRSqUiMJ2C6Ila9ebif14/0aMbP2NhnGgI6XLRKOFYR3ieBB4yCVTz1BBCJTO3YjohklBt8iqZENzVl9dJ56rmOjX3oV5p3OZxFNEpOkNV5KJr1ED3qInaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP5LJOu</latexit>

Studying  
flavour 
allows us 
to search 
for heavier 
new 
particles 
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The power of flavour - a history lesson 
• Lesson from history: new physics tends to show up at 

precision frontier before energy frontier

For example to few  
were seen in the late 1960s 
compared to SM predictions 

KL → μ+μ−

Led to the prediction of a fourth 
quark (the charm quark), found 
in the mid 1970s here at MIT
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Why study decays of beauty (b) quarks?

NP 
SM

Mass

Heaviest 
“stable” 
quark 

Many favoured NP models predicted 
enhanced coupling to 3rd generation 
quarks (b, t)

Experimental properties of b quarks 
also allows them to be precisely 
measured

New Physics is assumed to be heavy!
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Why study decays of beauty (b) quarks?

Only decay weakly -> long-lived in our detector 
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Example: electroweak Penguins

Standard Model  

Suppressed in the SM as mediated via loop diagrams

<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b

<latexit sha1_base64="rI6/SWxwhXUJo6idqVdVlnkBKQE=">AAAB+3icdVDLSgMxFM34rPU11qWbYBEEccjUou2u6MZlBfuAzlgyaaYNzWSGJCOW0l9x40IRt/6IO//GdNqCih5IOJxzL/feEyScKY3Qp7W0vLK6tp7byG9ube/s2nuFpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4dXUb91TqVgsbvUooX6E+4KFjGBtpK5dCDwdQ+VRzu9Osv+0axeRg6oVdFaFM1IuLQiCroMyFMEc9a794fVikkZUaMKxUh0XJdofY6kZ4XSS91JFE0yGuE87hgocUeWPs90n8MgoPRjG0jyhYaZ+7xjjSKlRFJjKCOuB+u1Nxb+8TqrDij9mIkk1FWQ2KEw5NOdOg4A9JinRfGQIJpKZXSEZYImJNnHlTQiLS+H/pFly3HOnfFMu1i7nceTAATgEx8AFF6AGrkEdNAABD+ARPIMXa2I9Wa/W26x0yZr37IMfsN6/AJPTlCs=</latexit>

b ! s`+`�
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Suppressed in the SM as mediated via loop diagrams

New Physics Standard Model  

Suppression = very sensitive to New Physics diagrams

<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b <latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b

<latexit sha1_base64="rI6/SWxwhXUJo6idqVdVlnkBKQE=">AAAB+3icdVDLSgMxFM34rPU11qWbYBEEccjUou2u6MZlBfuAzlgyaaYNzWSGJCOW0l9x40IRt/6IO//GdNqCih5IOJxzL/feEyScKY3Qp7W0vLK6tp7byG9ube/s2nuFpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4dXUb91TqVgsbvUooX6E+4KFjGBtpK5dCDwdQ+VRzu9Osv+0axeRg6oVdFaFM1IuLQiCroMyFMEc9a794fVikkZUaMKxUh0XJdofY6kZ4XSS91JFE0yGuE87hgocUeWPs90n8MgoPRjG0jyhYaZ+7xjjSKlRFJjKCOuB+u1Nxb+8TqrDij9mIkk1FWQ2KEw5NOdOg4A9JinRfGQIJpKZXSEZYImJNnHlTQiLS+H/pFly3HOnfFMu1i7nceTAATgEx8AFF6AGrkEdNAABD+ARPIMXa2I9Wa/W26x0yZr37IMfsN6/AJPTlCs=</latexit>

b ! s`+`�

Example: electroweak Penguins
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Electroweak Penguins

Standard Model  

Suppression = very sensitive to New Physics diagrams

<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b
<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s

<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b

<latexit sha1_base64="rI6/SWxwhXUJo6idqVdVlnkBKQE=">AAAB+3icdVDLSgMxFM34rPU11qWbYBEEccjUou2u6MZlBfuAzlgyaaYNzWSGJCOW0l9x40IRt/6IO//GdNqCih5IOJxzL/feEyScKY3Qp7W0vLK6tp7byG9ube/s2nuFpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4dXUb91TqVgsbvUooX6E+4KFjGBtpK5dCDwdQ+VRzu9Osv+0axeRg6oVdFaFM1IuLQiCroMyFMEc9a794fVikkZUaMKxUh0XJdofY6kZ4XSS91JFE0yGuE87hgocUeWPs90n8MgoPRjG0jyhYaZ+7xjjSKlRFJjKCOuB+u1Nxb+8TqrDij9mIkk1FWQ2KEw5NOdOg4A9JinRfGQIJpKZXSEZYImJNnHlTQiLS+H/pFly3HOnfFMu1i7nceTAATgEx8AFF6AGrkEdNAABD+ARPIMXa2I9Wa/W26x0yZr37IMfsN6/AJPTlCs=</latexit>

b ! s`+`�

<latexit sha1_base64="9y1zXJW5dkKwl4J+6jQsTv+yJok=">AAAB9XicdVDLTgIxFL2DL8QX6tJNIzHBzWRmQMAd0Y07MREwgZF0SoGGziNtR0Mm/IcbFxrj1n9x59/YAUzU6EmanJxzb+7p8SLOpLKsDyOztLyyupZdz21sbm3v5Hf3WjKMBaFNEvJQ3HhYUs4C2lRMcXoTCYp9j9O2Nz5P/fYdFZKFwbWaRNT18TBgA0aw0tJt18dqRDBPLqdF+7iXL1jmaa3inDjIMi2r6pQqKXGqZaeEbK2kKMACjV7+vdsPSezTQBGOpezYVqTcBAvFCKfTXDeWNMJkjIe0o2mAfSrdZJZ6io600keDUOgXKDRTv28k2Jdy4nt6Mk0pf3up+JfXidWg5iYsiGJFAzI/NIg5UiFKK0B9JihRfKIJJoLprIiMsMBE6aJyuoSvn6L/Scsx7YpZvioX6meLOrJwAIdQBBuqUIcLaEATCAh4gCd4Nu6NR+PFeJ2PZozFzj78gPH2CS13klI=</latexit>

O(1)
Direct searches 

<latexit sha1_base64="46Q7KOdwixts5jLsGLiEcYoJ2Z0=">AAAB+HicdVDLTgIxFO3gC/HBqEs3jcQEN5MOMIg7oht3YiJIAhPSKR1o6DzSdkxwwpe4caExbv0Ud/6NHcBEjZ6kyck59+aeHi/mTCqEPozcyura+kZ+s7C1vbNbNPf2OzJKBKFtEvFIdD0sKWchbSumOO3GguLA4/TWm1xk/u0dFZJF4Y2axtQN8ChkPiNYaWlgFvsBVmOCeXo1K9voZGCWkIXqTvXMgchykN2oZKTi2AhVoW2hOUpgidbAfO8PI5IENFSEYyl7NoqVm2KhGOF0VugnksaYTPCI9jQNcUClm86Dz+CxVobQj4R+oYJz9ftGigMpp4GnJ7OY8reXiX95vUT5DTdlYZwoGpLFIT/hUEUwawEOmaBE8akmmAims0IyxgITpbsq6BK+fgr/J52KZdet2nWt1Dxf1pEHh+AIlIENTkETXIIWaAMCEvAAnsCzcW88Gi/G62I0Zyx3DsAPGG+fDHSStQ==</latexit>

O(10)

<latexit sha1_base64="tmW9/kHUpOvtvd5tPFfWaTTvAe0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkWomyHTdmrdFd24s4J9QDuUTJppQzMPkkyhDP0TNy4UceufuPNvzLQVVPRA4HDOvdyT48WcSYXQh5FbW9/Y3MpvF3Z29/YPzMOjtowSQWiLRDwSXQ9LyllIW4opTruxoDjwOO14k+vM70ypkCwK79Uspm6ARyHzGcFKSwPT7AdYjQnm6e28ZCN0PjCLyEI1p3LpQGQ5yK6XM1J2tFmBtoUWKIIVmgPzvT+MSBLQUBGOpezZKFZuioVihNN5oZ9IGmMywSPa0zTEAZVuukg+h2daGUI/EvqFCi7U7xspDqScBZ6ezHLK314m/uX1EuXX3ZSFcaJoSJaH/IRDFcGsBjhkghLFZ5pgIpjOCskYC0yULqugS/j6KfyftMuWXbOqd9Vi42pVRx6cgFNQAja4AA1wA5qgBQiYggfwBJ6N1Hg0XozX5WjOWO0cgx8w3j4Bf4mS7w==</latexit>

O(100)

Mass of NP in TeV 
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Electroweak Penguins

Standard Model  

Suppression = very sensitive to New Physics diagrams

<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b
<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s

<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b

<latexit sha1_base64="rI6/SWxwhXUJo6idqVdVlnkBKQE=">AAAB+3icdVDLSgMxFM34rPU11qWbYBEEccjUou2u6MZlBfuAzlgyaaYNzWSGJCOW0l9x40IRt/6IO//GdNqCih5IOJxzL/feEyScKY3Qp7W0vLK6tp7byG9ube/s2nuFpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4dXUb91TqVgsbvUooX6E+4KFjGBtpK5dCDwdQ+VRzu9Osv+0axeRg6oVdFaFM1IuLQiCroMyFMEc9a794fVikkZUaMKxUh0XJdofY6kZ4XSS91JFE0yGuE87hgocUeWPs90n8MgoPRjG0jyhYaZ+7xjjSKlRFJjKCOuB+u1Nxb+8TqrDij9mIkk1FWQ2KEw5NOdOg4A9JinRfGQIJpKZXSEZYImJNnHlTQiLS+H/pFly3HOnfFMu1i7nceTAATgEx8AFF6AGrkEdNAABD+ARPIMXa2I9Wa/W26x0yZr37IMfsN6/AJPTlCs=</latexit>

b ! s`+`�

<latexit sha1_base64="9y1zXJW5dkKwl4J+6jQsTv+yJok=">AAAB9XicdVDLTgIxFL2DL8QX6tJNIzHBzWRmQMAd0Y07MREwgZF0SoGGziNtR0Mm/IcbFxrj1n9x59/YAUzU6EmanJxzb+7p8SLOpLKsDyOztLyyupZdz21sbm3v5Hf3WjKMBaFNEvJQ3HhYUs4C2lRMcXoTCYp9j9O2Nz5P/fYdFZKFwbWaRNT18TBgA0aw0tJt18dqRDBPLqdF+7iXL1jmaa3inDjIMi2r6pQqKXGqZaeEbK2kKMACjV7+vdsPSezTQBGOpezYVqTcBAvFCKfTXDeWNMJkjIe0o2mAfSrdZJZ6io600keDUOgXKDRTv28k2Jdy4nt6Mk0pf3up+JfXidWg5iYsiGJFAzI/NIg5UiFKK0B9JihRfKIJJoLprIiMsMBE6aJyuoSvn6L/Scsx7YpZvioX6meLOrJwAIdQBBuqUIcLaEATCAh4gCd4Nu6NR+PFeJ2PZozFzj78gPH2CS13klI=</latexit>

O(1)
Direct searches 

<latexit sha1_base64="46Q7KOdwixts5jLsGLiEcYoJ2Z0=">AAAB+HicdVDLTgIxFO3gC/HBqEs3jcQEN5MOMIg7oht3YiJIAhPSKR1o6DzSdkxwwpe4caExbv0Ud/6NHcBEjZ6kyck59+aeHi/mTCqEPozcyura+kZ+s7C1vbNbNPf2OzJKBKFtEvFIdD0sKWchbSumOO3GguLA4/TWm1xk/u0dFZJF4Y2axtQN8ChkPiNYaWlgFvsBVmOCeXo1K9voZGCWkIXqTvXMgchykN2oZKTi2AhVoW2hOUpgidbAfO8PI5IENFSEYyl7NoqVm2KhGOF0VugnksaYTPCI9jQNcUClm86Dz+CxVobQj4R+oYJz9ftGigMpp4GnJ7OY8reXiX95vUT5DTdlYZwoGpLFIT/hUEUwawEOmaBE8akmmAims0IyxgITpbsq6BK+fgr/J52KZdet2nWt1Dxf1pEHh+AIlIENTkETXIIWaAMCEvAAnsCzcW88Gi/G62I0Zyx3DsAPGG+fDHSStQ==</latexit>

O(10)

<latexit sha1_base64="tmW9/kHUpOvtvd5tPFfWaTTvAe0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkWomyHTdmrdFd24s4J9QDuUTJppQzMPkkyhDP0TNy4UceufuPNvzLQVVPRA4HDOvdyT48WcSYXQh5FbW9/Y3MpvF3Z29/YPzMOjtowSQWiLRDwSXQ9LyllIW4opTruxoDjwOO14k+vM70ypkCwK79Uspm6ARyHzGcFKSwPT7AdYjQnm6e28ZCN0PjCLyEI1p3LpQGQ5yK6XM1J2tFmBtoUWKIIVmgPzvT+MSBLQUBGOpezZKFZuioVihNN5oZ9IGmMywSPa0zTEAZVuukg+h2daGUI/EvqFCi7U7xspDqScBZ6ezHLK314m/uX1EuXX3ZSFcaJoSJaH/IRDFcGsBjhkghLFZ5pgIpjOCskYC0yULqugS/j6KfyftMuWXbOqd9Vi42pVRx6cgFNQAja4AA1wA5qgBQiYggfwBJ6N1Hg0XozX5WjOWO0cgx8w3j4Bf4mS7w==</latexit>

O(100)

Collide at bigger energies  

Mass of NP in TeV 

New Physics beyond the TeV
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Electroweak Penguins

Standard Model  

Suppression = very sensitive to New Physics diagrams

<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b
<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s

<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b

<latexit sha1_base64="rI6/SWxwhXUJo6idqVdVlnkBKQE=">AAAB+3icdVDLSgMxFM34rPU11qWbYBEEccjUou2u6MZlBfuAzlgyaaYNzWSGJCOW0l9x40IRt/6IO//GdNqCih5IOJxzL/feEyScKY3Qp7W0vLK6tp7byG9ube/s2nuFpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4dXUb91TqVgsbvUooX6E+4KFjGBtpK5dCDwdQ+VRzu9Osv+0axeRg6oVdFaFM1IuLQiCroMyFMEc9a794fVikkZUaMKxUh0XJdofY6kZ4XSS91JFE0yGuE87hgocUeWPs90n8MgoPRjG0jyhYaZ+7xjjSKlRFJjKCOuB+u1Nxb+8TqrDij9mIkk1FWQ2KEw5NOdOg4A9JinRfGQIJpKZXSEZYImJNnHlTQiLS+H/pFly3HOnfFMu1i7nceTAATgEx8AFF6AGrkEdNAABD+ARPIMXa2I9Wa/W26x0yZr37IMfsN6/AJPTlCs=</latexit>

b ! s`+`�

<latexit sha1_base64="9y1zXJW5dkKwl4J+6jQsTv+yJok=">AAAB9XicdVDLTgIxFL2DL8QX6tJNIzHBzWRmQMAd0Y07MREwgZF0SoGGziNtR0Mm/IcbFxrj1n9x59/YAUzU6EmanJxzb+7p8SLOpLKsDyOztLyyupZdz21sbm3v5Hf3WjKMBaFNEvJQ3HhYUs4C2lRMcXoTCYp9j9O2Nz5P/fYdFZKFwbWaRNT18TBgA0aw0tJt18dqRDBPLqdF+7iXL1jmaa3inDjIMi2r6pQqKXGqZaeEbK2kKMACjV7+vdsPSezTQBGOpezYVqTcBAvFCKfTXDeWNMJkjIe0o2mAfSrdZJZ6io600keDUOgXKDRTv28k2Jdy4nt6Mk0pf3up+JfXidWg5iYsiGJFAzI/NIg5UiFKK0B9JihRfKIJJoLprIiMsMBE6aJyuoSvn6L/Scsx7YpZvioX6meLOrJwAIdQBBuqUIcLaEATCAh4gCd4Nu6NR+PFeJ2PZozFzj78gPH2CS13klI=</latexit>

O(1)
Direct searches 

<latexit sha1_base64="46Q7KOdwixts5jLsGLiEcYoJ2Z0=">AAAB+HicdVDLTgIxFO3gC/HBqEs3jcQEN5MOMIg7oht3YiJIAhPSKR1o6DzSdkxwwpe4caExbv0Ud/6NHcBEjZ6kyck59+aeHi/mTCqEPozcyura+kZ+s7C1vbNbNPf2OzJKBKFtEvFIdD0sKWchbSumOO3GguLA4/TWm1xk/u0dFZJF4Y2axtQN8ChkPiNYaWlgFvsBVmOCeXo1K9voZGCWkIXqTvXMgchykN2oZKTi2AhVoW2hOUpgidbAfO8PI5IENFSEYyl7NoqVm2KhGOF0VugnksaYTPCI9jQNcUClm86Dz+CxVobQj4R+oYJz9ftGigMpp4GnJ7OY8reXiX95vUT5DTdlYZwoGpLFIT/hUEUwawEOmaBE8akmmAims0IyxgITpbsq6BK+fgr/J52KZdet2nWt1Dxf1pEHh+AIlIENTkETXIIWaAMCEvAAnsCzcW88Gi/G62I0Zyx3DsAPGG+fDHSStQ==</latexit>

O(10)

<latexit sha1_base64="tmW9/kHUpOvtvd5tPFfWaTTvAe0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkWomyHTdmrdFd24s4J9QDuUTJppQzMPkkyhDP0TNy4UceufuPNvzLQVVPRA4HDOvdyT48WcSYXQh5FbW9/Y3MpvF3Z29/YPzMOjtowSQWiLRDwSXQ9LyllIW4opTruxoDjwOO14k+vM70ypkCwK79Uspm6ARyHzGcFKSwPT7AdYjQnm6e28ZCN0PjCLyEI1p3LpQGQ5yK6XM1J2tFmBtoUWKIIVmgPzvT+MSBLQUBGOpezZKFZuioVihNN5oZ9IGmMywSPa0zTEAZVuukg+h2daGUI/EvqFCi7U7xspDqScBZ6ezHLK314m/uX1EuXX3ZSFcaJoSJaH/IRDFcGsBjhkghLFZ5pgIpjOCskYC0yULqugS/j6KfyftMuWXbOqd9Vi42pVRx6cgFNQAja4AA1wA5qgBQiYggfwBJ6N1Hg0XozX5WjOWO0cgx8w3j4Bf4mS7w==</latexit>

O(100)
Collect more 
data/measure 
more decays   

New Physics beyond the TeV

Mass of NP in TeV 

JHEP11(2014)121
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B0 ! K⇤0µ+µ�
<latexit sha1_base64="heAaCAPK7QdRVkWDQdnOWT1BcPI=">AAACDnicbVC7SgNBFL0bXzG+Vi0sbAZDQBTDro1WErQRbCKYBySbMDuZJENmH8zMKmHZL7DxV2wsFLG1tvMn8g1Osik08cDlHs65l5l73JAzqSzr28gsLC4tr2RXc2vrG5tb5vZOVQaRILRCAh6Iuosl5cynFcUUp/VQUOy5nNbcwdXYr91TIVng36lhSB0P93zWZQQrLbXNwmUrtpKmYL2+wkIED+imFR9pxYta8XHaTpK2mbeK1gRonthTki/tjUYIAMpt86vZCUjkUV8RjqVs2FaonBgLxQinSa4ZSRpiMsA92tDUxx6VTjw5J0EFrXRQNxC6fIUm6u+NGHtSDj1XT3pY9eWsNxb/8xqR6p47MfPDSFGfpA91I45UgMbZoA4TlCg+1AQTwfRfEeljgYnSCeZ0CPbsyfOkelq0raJ9q9O4gBRZ2IcDOAQbzqAE11CGChB4hGd4hTfjyXgx3o2PdDRjTHd24Q+Mzx9CNp5w</latexit><latexit sha1_base64="FjwbO/0ElOpbQOPD5Yexb0e7b0I=">AAACDnicbVC7SgNBFJ2NrxgfWbWwsBkMAVEMuzZaiARtBJsI5gHJJsxOZpMhszvLzKwSlv0CG39FBAtFbK3t/ADbfIOTR6GJBy73cM69zNzjhoxKZVlfRmpufmFxKb2cWVldW8+aG5sVySOBSRlzxkXNRZIwGpCyooqRWigI8l1Gqm7vYuhXb4mQlAc3qh8Sx0edgHoUI6Wllpk/b8ZW0hC001VICH4Hr5rxvlb8qBkfjNth0jJzVsEaAc4Se0Jyxe3BIHv69F1qmZ+NNseRTwKFGZKybluhcmIkFMWMJJlGJEmIcA91SF3TAPlEOvHonATmtdKGHhe6AgVH6u+NGPlS9n1XT/pIdeW0NxT/8+qR8k6cmAZhpEiAxw95EYOKw2E2sE0FwYr1NUFYUP1XiLtIIKx0ghkdgj198iypHBVsq2Bf6zTOwBhpsAN2wR6wwTEogktQAmWAwT14BC/g1Xgwno034308mjImO1vgD4yPH5wLoDM=</latexit><latexit sha1_base64="FjwbO/0ElOpbQOPD5Yexb0e7b0I=">AAACDnicbVC7SgNBFJ2NrxgfWbWwsBkMAVEMuzZaiARtBJsI5gHJJsxOZpMhszvLzKwSlv0CG39FBAtFbK3t/ADbfIOTR6GJBy73cM69zNzjhoxKZVlfRmpufmFxKb2cWVldW8+aG5sVySOBSRlzxkXNRZIwGpCyooqRWigI8l1Gqm7vYuhXb4mQlAc3qh8Sx0edgHoUI6Wllpk/b8ZW0hC001VICH4Hr5rxvlb8qBkfjNth0jJzVsEaAc4Se0Jyxe3BIHv69F1qmZ+NNseRTwKFGZKybluhcmIkFMWMJJlGJEmIcA91SF3TAPlEOvHonATmtdKGHhe6AgVH6u+NGPlS9n1XT/pIdeW0NxT/8+qR8k6cmAZhpEiAxw95EYOKw2E2sE0FwYr1NUFYUP1XiLtIIKx0ghkdgj198iypHBVsq2Bf6zTOwBhpsAN2wR6wwTEogktQAmWAwT14BC/g1Xgwno034308mjImO1vgD4yPH5wLoDM=</latexit><latexit sha1_base64="eZAM4O0BJ4jA8gnr+vAnr7Z9hXg=">AAACDnicbVDLSgMxFM34rPU16tJNsBREsWTc6EqKbgQ3FewD2mnJpJk2NJMMSUYpw3yBG3/FjQtF3Lp259+YPhbaeuByD+fcS3JPEHOmDULfzsLi0vLKam4tv76xubXt7uzWtEwUoVUiuVSNAGvKmaBVwwynjVhRHAWc1oPB1civ31OlmRR3ZhhTP8I9wUJGsLFSxy1etlOUtRTr9Q1WSj7Am3Z6ZJUoaafHk3aSddwCKqEx4DzxpqQApqh03K9WV5IkosIQjrVueig2foqVYYTTLN9KNI0xGeAebVoqcES1n47PyWDRKl0YSmVLGDhWf2+kONJ6GAV2MsKmr2e9kfif10xMeO6nTMSJoYJMHgoTDo2Eo2xglylKDB9agoli9q+Q9LHCxNgE8zYEb/bkeVI7LXmo5N2iQvliGkcO7IMDcAg8cAbK4BpUQBUQ8AiewSt4c56cF+fd+ZiMLjjTnT3wB87nDx5ynB0=</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="KfD7mwrdyYCowCZ8ys68V44ylgw=">AAACD3icbVDLSsNAFL2pr1pfUTeCIMGiCGJJ3OhKirpwWcE+oEnDZDpph04ezEyUEvIHbvwDv8GNC0XcunXn3zhNu1Drgcs9nHMvM/d4MaNCmuaXVpiZnZtfKC6WlpZXVtf09Y2GiBKOSR1HLOItDwnCaEjqkkpGWjEnKPAYaXqDi5HfvCVc0Ci8kcOYOAHqhdSnGEklufr+eSc1MzcVmc1pry8R59GdHfepHSSd9DDL21Hm6mWzYuYwpok1IeXqzuXWIwDUXP3T7kY4CUgoMUNCtC0zlk6KuKSYkaxkJ4LECA9Qj7QVDVFAhJPm92TGnlK6hh9xVaE0cvXnRooCIYaBpyYDJPvirzcS//PaifRPnZSGcSJJiMcP+QkzZGSMwjG6lBMs2VARhDlVfzVwH3GEpYqwpEKw/p48TRrHFcusWNcqjTMYowjbsAsHYMEJVOEKalAHDPfwBC/wqj1oz9qb9j4eLWiTnU34Be3jGy4ons0=</latexit><latexit sha1_base64="MCPZkU5NNaN5ZP5r4K4Z0YO3oVI=">AAACD3icbVDLSsNAFJ3UV62vqBtBkGBRBLEkbnQlRV24rGAf0KRhMp22YycPZm6UEvIHbsQ/cePCIm7duvNvnKZdqPXA5R7OuZeZe7yIMwmm+aXlZmbn5hfyi4Wl5ZXVNX19oybDWBBaJSEPRcPDknIW0Cow4LQRCYp9j9O6178Y+fU7KiQLgxsYRNTxcTdgHUYwKMnV989biZm6iUxtwbo9wEKE93bUY7Yft5LDNGtHqasXzZKZwZgm1oQUyzuXW08wvK24+qfdDkns0wAIx1I2LTMCJ8ECGOE0LdixpBEmfdylTUUD7FPpJNk9qbGnlLbRCYWqAIxM/bmRYF/Kge+pSR9DT/71RuJ/XjOGzqmTsCCKgQZk/FAn5gaExigco80EJcAHimAimPqrQXpYYAIqwoIKwfp78jSpHZcss2RdqzTO0Bh5tI120QGy0AkqoytUQVVE0AN6Rq9oqD1qL9qb9j4ezWmTnU30C9rHN0CUoFo=</latexit><latexit sha1_base64="MCPZkU5NNaN5ZP5r4K4Z0YO3oVI=">AAACD3icbVDLSsNAFJ3UV62vqBtBkGBRBLEkbnQlRV24rGAf0KRhMp22YycPZm6UEvIHbsQ/cePCIm7duvNvnKZdqPXA5R7OuZeZe7yIMwmm+aXlZmbn5hfyi4Wl5ZXVNX19oybDWBBaJSEPRcPDknIW0Cow4LQRCYp9j9O6178Y+fU7KiQLgxsYRNTxcTdgHUYwKMnV989biZm6iUxtwbo9wEKE93bUY7Yft5LDNGtHqasXzZKZwZgm1oQUyzuXW08wvK24+qfdDkns0wAIx1I2LTMCJ8ECGOE0LdixpBEmfdylTUUD7FPpJNk9qbGnlLbRCYWqAIxM/bmRYF/Kge+pSR9DT/71RuJ/XjOGzqmTsCCKgQZk/FAn5gaExigco80EJcAHimAimPqrQXpYYAIqwoIKwfp78jSpHZcss2RdqzTO0Bh5tI120QGy0AkqoytUQVVE0AN6Rq9oqD1qL9qb9j4ezWmTnU30C9rHN0CUoFo=</latexit><latexit sha1_base64="Dv3g1g4eVbuU8WtA3uhi7VMCu98=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCAkRJWwwIQqWBiLRB9Sk0aO6zRWHTuyHVAV5Q9Y+BUWBhBiZWXjb3DTDNBypKt7dM69su8JEkqksu1vY2FxaXlltbJWXd/Y3No2d3bbkqcC4RbilItuACWmhOGWIoribiIwjAOKO8HoeuJ37rGQhLM7NU6wF8MhIyFBUGnJN4+u+pmd+5nMXUGGkYJC8Ac3iYgbp/3sJC/aae6bNbtuF7DmiVOSGijR9M0vd8BRGmOmEIVS9hw7UV4GhSKI4rzqphInEI3gEPc0ZTDG0suKe3LrUCsDK+RCF1NWof7eyGAs5TgO9GQMVSRnvYn4n9dLVXjhZYQlqcIMTR8KU2opbk3CsQZEYKToWBOIBNF/tVAEBURKR1jVITizJ8+T9lndsevOrV1rXJZxVMA+OADHwAHnoAFuQBO0AAKP4Bm8gjfjyXgx3o2P6eiCUe7sgT8wPn8AWyCdcw==</latexit>

⇤0
b ! ⇤µ+µ�

<latexit sha1_base64="v6mrtqkE7snMvgPUxdfitgmTYsY=">AAACGXicbVDLSgMxFL1TX7W+Rt0IggSLIIhlxo2upKALFy4q2Ad0piWTpm1o5kGSUcowv+HGjR/ixoUiLnXl35hOu9DWAyGHc84luceLOJPKsr6N3Nz8wuJSfrmwsrq2vmFubtVkGAtCqyTkoWh4WFLOAlpVTHHaiATFvsdp3RtcjPz6HRWShcGtGkbU9XEvYF1GsNJS27Scax3u4FZipe3ESx3Ben2FhQjv0cRy/LiVHKXZdZy2zaJVsjKgWWJPSLG8d7nzBACVtvnpdEIS+zRQhGMpm7YVKTfBQjHCaVpwYkkjTAa4R5uaBtin0k2yzVJ0oJUO6oZCn0ChTP09kWBfyqHv6aSPVV9OeyPxP68Zq+6Zm7AgihUNyPihbsyRCtGoJtRhghLFh5pgIpj+KyJ9LDBRusyCLsGeXnmW1E5KtlWyb3Qb5zBGHnZhHw7BhlMowxVUoAoEHuAZXuHNeDRejHfjYxzNGZOZbfgD4+sHbTSimw==</latexit><latexit sha1_base64="cHbjZIxk62zyJrSwTlf2Am9mLNc=">AAACGXicbVDLSgMxFM3UV62vqhtBkGARBLHMuNGVFHThwkUF+4DOtGTStI3NPEjuKGWYrxDc+CvduFDEpa78G9NpF9p6IORwzrkk97ih4ApM89vIzM0vLC5ll3Mrq2vrG/nNraoKIklZhQYikHWXKCa4zyrAQbB6KBnxXMFqbv9i5NfumVQ88G9hEDLHI12fdzgloKVW3rSvdbhNmrGZtGI3sSXv9oBIGTzgiWV7UTM+StLrOGnlC2bRTIFniTUhhdLe5c4jDO/Krfyn3Q5o5DEfqCBKNSwzBCcmEjgVLMnZkWIhoX3SZQ1NfeIx5cTpZgk+0EobdwKpjw84VX9PxMRTauC5OukR6KlpbyT+5zUi6Jw5MffDCJhPxw91IoEhwKOacJtLRkEMNCFUcv1XTHtEEgq6zJwuwZpeeZZUT4qWWbRudBvnaIws2kX76BBZ6BSV0BUqowqi6AkN0St6M56NF+Pd+BhHM8ZkZhv9gfH1A3+gpCg=</latexit><latexit sha1_base64="cHbjZIxk62zyJrSwTlf2Am9mLNc=">AAACGXicbVDLSgMxFM3UV62vqhtBkGARBLHMuNGVFHThwkUF+4DOtGTStI3NPEjuKGWYrxDc+CvduFDEpa78G9NpF9p6IORwzrkk97ih4ApM89vIzM0vLC5ll3Mrq2vrG/nNraoKIklZhQYikHWXKCa4zyrAQbB6KBnxXMFqbv9i5NfumVQ88G9hEDLHI12fdzgloKVW3rSvdbhNmrGZtGI3sSXv9oBIGTzgiWV7UTM+StLrOGnlC2bRTIFniTUhhdLe5c4jDO/Krfyn3Q5o5DEfqCBKNSwzBCcmEjgVLMnZkWIhoX3SZQ1NfeIx5cTpZgk+0EobdwKpjw84VX9PxMRTauC5OukR6KlpbyT+5zUi6Jw5MffDCJhPxw91IoEhwKOacJtLRkEMNCFUcv1XTHtEEgq6zJwuwZpeeZZUT4qWWbRudBvnaIws2kX76BBZ6BSV0BUqowqi6AkN0St6M56NF+Pd+BhHM8ZkZhv9gfH1A3+gpCg=</latexit><latexit sha1_base64="VPaKmSVzkDd9rxV9XQvekKsps9o=">AAACGXicbVA7T8MwGHTKq5RXgJHFokJCQlQOC0yoEgsDQ5HoQ2rSyHGc1qrzkO2Aqih/g4W/wsIAQoww8W9w0wzQcpLl0919sr/zEs6kQujbqCwtr6yuVddrG5tb2zvm7l5HxqkgtE1iHouehyXlLKJtxRSnvURQHHqcdr3x1dTv3lMhWRzdqUlCnRAPIxYwgpWWXBPZNzrs40GGcjfzcluw4UhhIeIHWFp2mA6yk7y4TnPXrKMGKgAXiVWSOijRcs1P249JGtJIEY6l7FsoUU6GhWKE07xmp5ImmIzxkPY1jXBIpZMVm+XwSCs+DGKhT6Rgof6eyHAo5ST0dDLEaiTnvan4n9dPVXDhZCxKUkUjMnsoSDlUMZzWBH0mKFF8ogkmgum/QjLCAhOly6zpEqz5lRdJ56xhoYZ1i+rNy7KOKjgAh+AYWOAcNME1aIE2IOARPINX8GY8GS/Gu/Exi1aMcmYf/IHx9QOaLKFB</latexit>

Summary of branching fractions 

Same pattern, decay rate too low!!
JHEP 06 (2014) 
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Angular analysis  
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Angular analysis of

K+

π−

K∗0 θK

µ+

µ−

B0

θℓ

(a) θK and θℓ definitions for the B0 decay

µ−

µ+

K+

π−

B0

K∗0
φ

K+ π−

n̂Kπ

⊙p̂Kπ

µ−

µ+

n̂µ+µ−

(b) φ definition for the B0 decay

π+

K−

K∗0

µ−

µ+

B0

φ

K− π+

n̂Kπ

⊙ p̂Kπ

µ−

µ+

n̂µ−µ+

(c) φ definition for the B0 decay

!

Measure decay rate across  

[.                                    ]  and q2

d4�(B0 ! K⇤0µ+µ�)

d⌦̂dq2
=

X

i

Ii(q
2)fi(⌦)

<latexit sha1_base64="DE0QOypxGJxmh4Ek5grJK4hmsEA="></latexit><latexit sha1_base64="DE0QOypxGJxmh4Ek5grJK4hmsEA="></latexit><latexit sha1_base64="DE0QOypxGJxmh4Ek5grJK4hmsEA="></latexit><latexit sha1_base64="DE0QOypxGJxmh4Ek5grJK4hmsEA="></latexit>

angular coefficients - 8 in total 

angular functions 

⌦ = cos ✓l, cos ✓k,�
<latexit sha1_base64="4lrPASc6egiYS9hvw7fScl1tK4Q=">AAACEHicbVC7SgNBFJ2Nrxhfq5Y2g0G0CGFXBG2EoI2dEcwDskuYndwkQ2YfzNwVwpJPsPFXbCwUsbW082+cPApNPHDhzDn3MveeIJFCo+N8W7ml5ZXVtfx6YWNza3vH3t2r6zhVHGo8lrFqBkyDFBHUUKCEZqKAhYGERjC4HvuNB1BaxNE9DhPwQ9aLRFdwhkZq28febQg9Ri+px2PtYR+QtWXp12NQ8pK+aNtFp+xMQBeJOyNFMkO1bX95nZinIUTIJdO65ToJ+hlTKLiEUcFLNSSMD1gPWoZGLATtZ5ODRvTIKB3ajZWpCOlE/T2RsVDrYRiYzpBhX897Y/E/r5Vi98LPRJSkCBGfftRNJcWYjtOhHaGAoxwawrgSZlfK+0wxjibDggnBnT95kdRPy65Tdu/OipWrWRx5ckAOyQlxyTmpkBtSJTXCySN5Jq/kzXqyXqx362PamrNmM/vkD6zPHxuAnKM=</latexit><latexit sha1_base64="4lrPASc6egiYS9hvw7fScl1tK4Q=">AAACEHicbVC7SgNBFJ2Nrxhfq5Y2g0G0CGFXBG2EoI2dEcwDskuYndwkQ2YfzNwVwpJPsPFXbCwUsbW082+cPApNPHDhzDn3MveeIJFCo+N8W7ml5ZXVtfx6YWNza3vH3t2r6zhVHGo8lrFqBkyDFBHUUKCEZqKAhYGERjC4HvuNB1BaxNE9DhPwQ9aLRFdwhkZq28febQg9Ri+px2PtYR+QtWXp12NQ8pK+aNtFp+xMQBeJOyNFMkO1bX95nZinIUTIJdO65ToJ+hlTKLiEUcFLNSSMD1gPWoZGLATtZ5ODRvTIKB3ajZWpCOlE/T2RsVDrYRiYzpBhX897Y/E/r5Vi98LPRJSkCBGfftRNJcWYjtOhHaGAoxwawrgSZlfK+0wxjibDggnBnT95kdRPy65Tdu/OipWrWRx5ckAOyQlxyTmpkBtSJTXCySN5Jq/kzXqyXqx362PamrNmM/vkD6zPHxuAnKM=</latexit><latexit sha1_base64="4lrPASc6egiYS9hvw7fScl1tK4Q=">AAACEHicbVC7SgNBFJ2Nrxhfq5Y2g0G0CGFXBG2EoI2dEcwDskuYndwkQ2YfzNwVwpJPsPFXbCwUsbW082+cPApNPHDhzDn3MveeIJFCo+N8W7ml5ZXVtfx6YWNza3vH3t2r6zhVHGo8lrFqBkyDFBHUUKCEZqKAhYGERjC4HvuNB1BaxNE9DhPwQ9aLRFdwhkZq28febQg9Ri+px2PtYR+QtWXp12NQ8pK+aNtFp+xMQBeJOyNFMkO1bX95nZinIUTIJdO65ToJ+hlTKLiEUcFLNSSMD1gPWoZGLATtZ5ODRvTIKB3ajZWpCOlE/T2RsVDrYRiYzpBhX897Y/E/r5Vi98LPRJSkCBGfftRNJcWYjtOhHaGAoxwawrgSZlfK+0wxjibDggnBnT95kdRPy65Tdu/OipWrWRx5ckAOyQlxyTmpkBtSJTXCySN5Jq/kzXqyXqx362PamrNmM/vkD6zPHxuAnKM=</latexit><latexit sha1_base64="4lrPASc6egiYS9hvw7fScl1tK4Q=">AAACEHicbVC7SgNBFJ2Nrxhfq5Y2g0G0CGFXBG2EoI2dEcwDskuYndwkQ2YfzNwVwpJPsPFXbCwUsbW082+cPApNPHDhzDn3MveeIJFCo+N8W7ml5ZXVtfx6YWNza3vH3t2r6zhVHGo8lrFqBkyDFBHUUKCEZqKAhYGERjC4HvuNB1BaxNE9DhPwQ9aLRFdwhkZq28febQg9Ri+px2PtYR+QtWXp12NQ8pK+aNtFp+xMQBeJOyNFMkO1bX95nZinIUTIJdO65ToJ+hlTKLiEUcFLNSSMD1gPWoZGLATtZ5ODRvTIKB3ajZWpCOlE/T2RsVDrYRiYzpBhX897Y/E/r5Vi98LPRJSkCBGfftRNJcWYjtOhHaGAoxwawrgSZlfK+0wxjibDggnBnT95kdRPy65Tdu/OipWrWRx5ckAOyQlxyTmpkBtSJTXCySN5Jq/kzXqyXqx362PamrNmM/vkD6zPHxuAnKM=</latexit>

cos ✓l
<latexit sha1_base64="JwjfgUis7uuAm/SCAKIQNkyM2n8=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEDuCHubTbJkb/fYnRPCkb9hY6GIrX/Gzn/jJrlCEx8MPN6bYWZenEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZxltMS206MbVcCsVbKFDyTmo4TWLJH+Px7cx/fOLGCq0ecJLyKKFDJQaCUXRSGDJtQxxxpD3Zq9b8uj8HWSVBQWpQoNmrfoV9zbKEK2SSWtsN/BSjnBoUTPJpJcwsTykb0yHvOqpowm2Uz2+ekjOn9MlAG1cKyVz9PZHTxNpJErvOhOLILnsz8T+vm+HgOsqFSjPkii0WDTJJUJNZAKQvDGcoJ45QZoS7lbARNZShi6niQgiWX14l7Yt64NeD+8ta46aIowwncArnEMAVNOAOmtACBik8wyu8eZn34r17H4vWklfMHMMfeJ8/QjiR0A==</latexit><latexit sha1_base64="JwjfgUis7uuAm/SCAKIQNkyM2n8=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEDuCHubTbJkb/fYnRPCkb9hY6GIrX/Gzn/jJrlCEx8MPN6bYWZenEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZxltMS206MbVcCsVbKFDyTmo4TWLJH+Px7cx/fOLGCq0ecJLyKKFDJQaCUXRSGDJtQxxxpD3Zq9b8uj8HWSVBQWpQoNmrfoV9zbKEK2SSWtsN/BSjnBoUTPJpJcwsTykb0yHvOqpowm2Uz2+ekjOn9MlAG1cKyVz9PZHTxNpJErvOhOLILnsz8T+vm+HgOsqFSjPkii0WDTJJUJNZAKQvDGcoJ45QZoS7lbARNZShi6niQgiWX14l7Yt64NeD+8ta46aIowwncArnEMAVNOAOmtACBik8wyu8eZn34r17H4vWklfMHMMfeJ8/QjiR0A==</latexit><latexit sha1_base64="JwjfgUis7uuAm/SCAKIQNkyM2n8=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEDuCHubTbJkb/fYnRPCkb9hY6GIrX/Gzn/jJrlCEx8MPN6bYWZenEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZxltMS206MbVcCsVbKFDyTmo4TWLJH+Px7cx/fOLGCq0ecJLyKKFDJQaCUXRSGDJtQxxxpD3Zq9b8uj8HWSVBQWpQoNmrfoV9zbKEK2SSWtsN/BSjnBoUTPJpJcwsTykb0yHvOqpowm2Uz2+ekjOn9MlAG1cKyVz9PZHTxNpJErvOhOLILnsz8T+vm+HgOsqFSjPkii0WDTJJUJNZAKQvDGcoJ45QZoS7lbARNZShi6niQgiWX14l7Yt64NeD+8ta46aIowwncArnEMAVNOAOmtACBik8wyu8eZn34r17H4vWklfMHMMfeJ8/QjiR0A==</latexit><latexit sha1_base64="JwjfgUis7uuAm/SCAKIQNkyM2n8=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEDuCHubTbJkb/fYnRPCkb9hY6GIrX/Gzn/jJrlCEx8MPN6bYWZenEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZxltMS206MbVcCsVbKFDyTmo4TWLJH+Px7cx/fOLGCq0ecJLyKKFDJQaCUXRSGDJtQxxxpD3Zq9b8uj8HWSVBQWpQoNmrfoV9zbKEK2SSWtsN/BSjnBoUTPJpJcwsTykb0yHvOqpowm2Uz2+ekjOn9MlAG1cKyVz9PZHTxNpJErvOhOLILnsz8T+vm+HgOsqFSjPkii0WDTJJUJNZAKQvDGcoJ45QZoS7lbARNZShi6niQgiWX14l7Yt64NeD+8ta46aIowwncArnEMAVNOAOmtACBik8wyu8eZn34r17H4vWklfMHMMfeJ8/QjiR0A==</latexit>

1.1 < q2 < 2.5
<latexit sha1_base64="JMvxUuNwDTWOJQDS33WJ5oxtWIk=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhCsjtugaJEiaGMZwXxAcoa9zSZZsrd32d0LhCO/w8ZCEVt/jJ3/xk1yhSY+GHi8N8PMvCAWXBvP+3bW1jc2t7ZzO/ndvf2Dw8LRcV1HiaKsRiMRqWZANBNcsprhRrBmrBgJA8EawfBu5jfGTGkeyUcziZkfkr7kPU6JsZKPXVwePaWlabnkXnUKRc/15kCrBGekCBmqncJXuxvRJGTSUEG0bmEvNn5KlOFUsGm+nWgWEzokfdayVJKQaT+dHz1F51bpol6kbEmD5urviZSEWk/CwHaGxAz0sjcT//Naiend+CmXcWKYpItFvUQgE6FZAqjLFaNGTCwhVHF7K6IDogg1Nqe8DQEvv7xK6iUXey5+uCxWbrM4cnAKZ3ABGK6hAvdQhRpQGMEzvMKbM3ZenHfnY9G65mQzJ/AHzucPcMqQkg==</latexit><latexit sha1_base64="JMvxUuNwDTWOJQDS33WJ5oxtWIk=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhCsjtugaJEiaGMZwXxAcoa9zSZZsrd32d0LhCO/w8ZCEVt/jJ3/xk1yhSY+GHi8N8PMvCAWXBvP+3bW1jc2t7ZzO/ndvf2Dw8LRcV1HiaKsRiMRqWZANBNcsprhRrBmrBgJA8EawfBu5jfGTGkeyUcziZkfkr7kPU6JsZKPXVwePaWlabnkXnUKRc/15kCrBGekCBmqncJXuxvRJGTSUEG0bmEvNn5KlOFUsGm+nWgWEzokfdayVJKQaT+dHz1F51bpol6kbEmD5urviZSEWk/CwHaGxAz0sjcT//Naiend+CmXcWKYpItFvUQgE6FZAqjLFaNGTCwhVHF7K6IDogg1Nqe8DQEvv7xK6iUXey5+uCxWbrM4cnAKZ3ABGK6hAvdQhRpQGMEzvMKbM3ZenHfnY9G65mQzJ/AHzucPcMqQkg==</latexit><latexit sha1_base64="JMvxUuNwDTWOJQDS33WJ5oxtWIk=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhCsjtugaJEiaGMZwXxAcoa9zSZZsrd32d0LhCO/w8ZCEVt/jJ3/xk1yhSY+GHi8N8PMvCAWXBvP+3bW1jc2t7ZzO/ndvf2Dw8LRcV1HiaKsRiMRqWZANBNcsprhRrBmrBgJA8EawfBu5jfGTGkeyUcziZkfkr7kPU6JsZKPXVwePaWlabnkXnUKRc/15kCrBGekCBmqncJXuxvRJGTSUEG0bmEvNn5KlOFUsGm+nWgWEzokfdayVJKQaT+dHz1F51bpol6kbEmD5urviZSEWk/CwHaGxAz0sjcT//Naiend+CmXcWKYpItFvUQgE6FZAqjLFaNGTCwhVHF7K6IDogg1Nqe8DQEvv7xK6iUXey5+uCxWbrM4cnAKZ3ABGK6hAvdQhRpQGMEzvMKbM3ZenHfnY9G65mQzJ/AHzucPcMqQkg==</latexit><latexit sha1_base64="JMvxUuNwDTWOJQDS33WJ5oxtWIk=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhCsjtugaJEiaGMZwXxAcoa9zSZZsrd32d0LhCO/w8ZCEVt/jJ3/xk1yhSY+GHi8N8PMvCAWXBvP+3bW1jc2t7ZzO/ndvf2Dw8LRcV1HiaKsRiMRqWZANBNcsprhRrBmrBgJA8EawfBu5jfGTGkeyUcziZkfkr7kPU6JsZKPXVwePaWlabnkXnUKRc/15kCrBGekCBmqncJXuxvRJGTSUEG0bmEvNn5KlOFUsGm+nWgWEzokfdayVJKQaT+dHz1F51bpol6kbEmD5urviZSEWk/CwHaGxAz0sjcT//Naiend+CmXcWKYpItFvUQgE6FZAqjLFaNGTCwhVHF7K6IDogg1Nqe8DQEvv7xK6iUXey5+uCxWbrM4cnAKZ3ABGK6hAvdQhRpQGMEzvMKbM3ZenHfnY9G65mQzJ/AHzucPcMqQkg==</latexit>

SM prediction
Measured

1D projection of 3D decay rate

B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>
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<latexit sha1_base64="HChoILkMo8/VTqt6Nv1vKG3fr8U=">AAACDnicbVC7SgNBFJ31GeMrammzGAJWYVcELYMWWkYwD8iGcHcymwyZ2Vlm7gphyRfY+Cs2ForYWtv5N06SLTTxwMDhnHu5c06YCG7Q876dldW19Y3NwlZxe2d3b790cNg0KtWUNagSSrdDMEzwmDWQo2DtRDOQoWCtcHQ99VsPTBuu4nscJ6wrYRDziFNAK/VKlSDRKkHlBpEGmvWDG5ASJpZQZQIcMoSemPRKZa/qzeAuEz8nZZKj3it9BX1FU8lipAKM6fhegt0MNHIq2KQYpIYlQEcwYB1LY5DMdLNZnIlbsUrfjZS2L0Z3pv7eyEAaM5ahnZSAQ7PoTcX/vE6K0WU343GSIovp/FCUCtfGn3bj9rlmFMXYEqCa27+6dAi2F7QNFm0J/mLkZdI8q/pe1b87L9eu8joK5JickFPikwtSI7ekThqEkkfyTF7Jm/PkvDjvzsd8dMXJd47IHzifP4mvnQo=</latexit><latexit sha1_base64="HChoILkMo8/VTqt6Nv1vKG3fr8U=">AAACDnicbVC7SgNBFJ31GeMrammzGAJWYVcELYMWWkYwD8iGcHcymwyZ2Vlm7gphyRfY+Cs2ForYWtv5N06SLTTxwMDhnHu5c06YCG7Q876dldW19Y3NwlZxe2d3b790cNg0KtWUNagSSrdDMEzwmDWQo2DtRDOQoWCtcHQ99VsPTBuu4nscJ6wrYRDziFNAK/VKlSDRKkHlBpEGmvWDG5ASJpZQZQIcMoSemPRKZa/qzeAuEz8nZZKj3it9BX1FU8lipAKM6fhegt0MNHIq2KQYpIYlQEcwYB1LY5DMdLNZnIlbsUrfjZS2L0Z3pv7eyEAaM5ahnZSAQ7PoTcX/vE6K0WU343GSIovp/FCUCtfGn3bj9rlmFMXYEqCa27+6dAi2F7QNFm0J/mLkZdI8q/pe1b87L9eu8joK5JickFPikwtSI7ekThqEkkfyTF7Jm/PkvDjvzsd8dMXJd47IHzifP4mvnQo=</latexit><latexit sha1_base64="HChoILkMo8/VTqt6Nv1vKG3fr8U=">AAACDnicbVC7SgNBFJ31GeMrammzGAJWYVcELYMWWkYwD8iGcHcymwyZ2Vlm7gphyRfY+Cs2ForYWtv5N06SLTTxwMDhnHu5c06YCG7Q876dldW19Y3NwlZxe2d3b790cNg0KtWUNagSSrdDMEzwmDWQo2DtRDOQoWCtcHQ99VsPTBuu4nscJ6wrYRDziFNAK/VKlSDRKkHlBpEGmvWDG5ASJpZQZQIcMoSemPRKZa/qzeAuEz8nZZKj3it9BX1FU8lipAKM6fhegt0MNHIq2KQYpIYlQEcwYB1LY5DMdLNZnIlbsUrfjZS2L0Z3pv7eyEAaM5ahnZSAQ7PoTcX/vE6K0WU343GSIovp/FCUCtfGn3bj9rlmFMXYEqCa27+6dAi2F7QNFm0J/mLkZdI8q/pe1b87L9eu8joK5JickFPikwtSI7ekThqEkkfyTF7Jm/PkvDjvzsd8dMXJd47IHzifP4mvnQo=</latexit><latexit sha1_base64="HChoILkMo8/VTqt6Nv1vKG3fr8U=">AAACDnicbVC7SgNBFJ31GeMrammzGAJWYVcELYMWWkYwD8iGcHcymwyZ2Vlm7gphyRfY+Cs2ForYWtv5N06SLTTxwMDhnHu5c06YCG7Q876dldW19Y3NwlZxe2d3b790cNg0KtWUNagSSrdDMEzwmDWQo2DtRDOQoWCtcHQ99VsPTBuu4nscJ6wrYRDziFNAK/VKlSDRKkHlBpEGmvWDG5ASJpZQZQIcMoSemPRKZa/qzeAuEz8nZZKj3it9BX1FU8lipAKM6fhegt0MNHIq2KQYpIYlQEcwYB1LY5DMdLNZnIlbsUrfjZS2L0Z3pv7eyEAaM5ahnZSAQ7PoTcX/vE6K0WU343GSIovp/FCUCtfGn3bj9rlmFMXYEqCa27+6dAi2F7QNFm0J/mLkZdI8q/pe1b87L9eu8joK5JickFPikwtSI7ekThqEkkfyTF7Jm/PkvDjvzsd8dMXJd47IHzifP4mvnQo=</latexit>

Perform in bins of q2
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B0 ! K⇤0µ+µ�
<latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit>

B+ ! K⇤+µ+µ�
<latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

PRL 125, 011802

PRL 125, 011802

⇠ 2�
<latexit sha1_base64="RCnLgcMXnQeYjIe4L/n/QaK+1Eg=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewDpkPJpJk2NMkMSUYoQz/DjQtF3Po17vwbM20FFT2QcDjnXu69J0oZVdpxPqzS2vrG5lZ5u7Kzu7d/UD086qokk5h0cMIS2Y+QIowK0tFUM9JPJUE8YqQXTa8Lv3dPpKKJuNOzlIQcjQWNKUbaSMFAUe6Zb8zRsFpz7Mtm3fPr0LEdp+F6bkG8hn/hQ9coBWpghfaw+j4YJTjjRGjMkFKB66Q6zJHUFDMyrwwyRVKEp2hMAkMF4kSF+WLlOTwzygjGiTRPaLhQv3fkiCs145Gp5EhP1G+vEP/ygkzHzTCnIs00EXg5KM4Y1Aks7ocjKgnWbGYIwpKaXSGeIImwNilVTAhfl8L/SdezXcd2b/1a62oVRxmcgFNwDlzQAC1wA9qgAzBIwAN4As+Wth6tF+t1WVqyVj3H4Aest0+OUpFu</latexit><latexit sha1_base64="RCnLgcMXnQeYjIe4L/n/QaK+1Eg=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewDpkPJpJk2NMkMSUYoQz/DjQtF3Po17vwbM20FFT2QcDjnXu69J0oZVdpxPqzS2vrG5lZ5u7Kzu7d/UD086qokk5h0cMIS2Y+QIowK0tFUM9JPJUE8YqQXTa8Lv3dPpKKJuNOzlIQcjQWNKUbaSMFAUe6Zb8zRsFpz7Mtm3fPr0LEdp+F6bkG8hn/hQ9coBWpghfaw+j4YJTjjRGjMkFKB66Q6zJHUFDMyrwwyRVKEp2hMAkMF4kSF+WLlOTwzygjGiTRPaLhQv3fkiCs145Gp5EhP1G+vEP/ygkzHzTCnIs00EXg5KM4Y1Aks7ocjKgnWbGYIwpKaXSGeIImwNilVTAhfl8L/SdezXcd2b/1a62oVRxmcgFNwDlzQAC1wA9qgAzBIwAN4As+Wth6tF+t1WVqyVj3H4Aest0+OUpFu</latexit><latexit sha1_base64="RCnLgcMXnQeYjIe4L/n/QaK+1Eg=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewDpkPJpJk2NMkMSUYoQz/DjQtF3Po17vwbM20FFT2QcDjnXu69J0oZVdpxPqzS2vrG5lZ5u7Kzu7d/UD086qokk5h0cMIS2Y+QIowK0tFUM9JPJUE8YqQXTa8Lv3dPpKKJuNOzlIQcjQWNKUbaSMFAUe6Zb8zRsFpz7Mtm3fPr0LEdp+F6bkG8hn/hQ9coBWpghfaw+j4YJTjjRGjMkFKB66Q6zJHUFDMyrwwyRVKEp2hMAkMF4kSF+WLlOTwzygjGiTRPaLhQv3fkiCs145Gp5EhP1G+vEP/ygkzHzTCnIs00EXg5KM4Y1Aks7ocjKgnWbGYIwpKaXSGeIImwNilVTAhfl8L/SdezXcd2b/1a62oVRxmcgFNwDlzQAC1wA9qgAzBIwAN4As+Wth6tF+t1WVqyVj3H4Aest0+OUpFu</latexit><latexit sha1_base64="RCnLgcMXnQeYjIe4L/n/QaK+1Eg=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewDpkPJpJk2NMkMSUYoQz/DjQtF3Po17vwbM20FFT2QcDjnXu69J0oZVdpxPqzS2vrG5lZ5u7Kzu7d/UD086qokk5h0cMIS2Y+QIowK0tFUM9JPJUE8YqQXTa8Lv3dPpKKJuNOzlIQcjQWNKUbaSMFAUe6Zb8zRsFpz7Mtm3fPr0LEdp+F6bkG8hn/hQ9coBWpghfaw+j4YJTjjRGjMkFKB66Q6zJHUFDMyrwwyRVKEp2hMAkMF4kSF+WLlOTwzygjGiTRPaLhQv3fkiCs145Gp5EhP1G+vEP/ygkzHzTCnIs00EXg5KM4Y1Aks7ocjKgnWbGYIwpKaXSGeIImwNilVTAhfl8L/SdezXcd2b/1a62oVRxmcgFNwDlzQAC1wA9qgAzBIwAN4As+Wth6tF+t1WVqyVj3H4Aest0+OUpFu</latexit>

⇠ 3�
<latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit>

⇠ 3�
<latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit>

Summary of angular analysis 

JHEP 11 (2021) 043 

Same pattern, negative definitions in effective coupling
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Studying flavour at the FCC  

We will have unique sensitivity to certain decays  

In particular  decays, and b → sττ b → sνν̄

Polarisation of  boson also gives new information in 
 baryon decays (Mero/Asher project )

Z
Λ0

b
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Physics at the Z pole summary 

Electroweak measurements Flavour 

We will have most 
statistics at the Z-pole!

Many things to be done 
with  bosons 5 × 1012 Z
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4-5σ

Long-standing discrepancy- why aren’t we claiming new physics?

Highest experimental precision in 
 decaysb → sμ+μ−

Combine branching fraction and 
angular information for all 
experiments and measured 

 modesb → sμ+μ−

Disagreement with SM at level of 
4-5σ

Global deviation from SM over all ? b → sℓℓ

arxiv:2304.07330
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Hadronic cleanliness

Lepton Flavour Universality  
and  Bs → μ+μ−

Angular analyses  

Branching fractions  
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<latexit sha1_base64="Sgo9m7w7P1CGg4tZc0CtFpWi1EY=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaq616+QFxSKZOLCl6QUnFFCPZcMkcBLVHr5T+6/ZilEUjDBNW645HE+BOqDGcCprluqiGhbEQH0LFU0gi0P5kfOsVnVunjMFa2pMFz9fvEhEZaj6PAdkbUDPVvbyb+5XVSE5b9CZdJakCyxaIwFdjEePY17nMFzIixJZQpbm/FbEgVZcZmk7MhrD7F/5Nm0fUu3VK9VKheL+PIohN0is6Rh65QFd2iGmoghgA9omf04tw7T86r87ZozTjLmWP0A877F0uZjUk=</latexit>s
<latexit sha1_base64="IDkaAo05edRWuslrZ5GhYtFLnYw=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZmNQZNb0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GycvUNGChqKqm+6uIBFcG0I+ncza+sbmVnY7t7O7t3+QPzxq6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0M/NbD6A0j+WdGSfgR3QgecgZNVaqB718gbikUiYXFbwgpeKKEOy5ZI4CWqLWy390+zFLI5CGCap1xyOJ8SdUGc4ETHPdVENC2YgOoGOppBFofzI/dIrPrNLHYaxsSYPn6veJCY20HkeB7YyoGerf3kz8y+ukJiz7Ey6T1IBki0VhKrCJ8exr3OcKmBFjSyhT3N6K2ZAqyozNJmdDWH2K/yfNoutduqV6qVC9XsaRRSfoFJ0jD12hKrpFNdRADAF6RM/oxbl3npxX523RmnGWM8foB5z3LzHVjTg=</latexit>

b + = deviations  ?

Cause of anomalies? 
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Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

[2020] PRL 125, 011802
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⇠ 3�
<latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit><latexit sha1_base64="9av37yQOO4n1M2AZCpuC02GqKJY=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuA6VAyaaYNTSZDkhHK0M9w40IRt36NO//GTFtBRQ8kHM65l3vviVJGlXacD2ttfWNza7u0U97d2z84rBwdd5XIJCYdLJiQ/QgpwmhCOppqRvqpJIhHjPSi6XXh9+6JVFQkd3qWkpCjcUJjipE2UjBQlNfMN+ZoWKk69mWz7vl16NiO03A9tyBew6/50DVKgSpYoT2svA9GAmecJBozpFTgOqkOcyQ1xYzMy4NMkRThKRqTwNAEcaLCfLHyHJ4bZQRjIc1LNFyo3ztyxJWa8chUcqQn6rdXiH95QabjZpjTJM00SfByUJwxqAUs7ocjKgnWbGYIwpKaXSGeIImwNimVTQhfl8L/SdezXcd2b/1q62oVRwmcgjNwAVzQAC1wA9qgAzAQ4AE8gWdLW4/Wi/W6LF2zVj0n4Aest0+P3JFv</latexit>

+ 7 other observables 

Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

Express “global” agreement 
of all 8 observables with SM 
in terms of  underlying 
effective couplings

SM

p-value ~0.001[2020] PRL 125, 011802
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Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

New CMS Run 2 bang on with LHCb Run 1 
+ 2016
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Angular analysis of

[2021] JHEP 11 (2021) 043 

+ 3 other observables 

⇠ 2�
<latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit>
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Express “global” agreement 
of all 4 observables with SM 
in terms of  underlying 
effective couplings

SM

p-value ~0.05
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b + = deviations  

Cause of anomalies? 
Option 1 - New Physics 
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b + = deviations  

Cause of anomalies? 
Option 1 - New Physics 

• e.g. enhancements in  gives combined explanation 
for -anomalies 

b → sτ+τ−

B

CP violating? Leptoquark?  ?b → sτ+τ−
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b + = deviations  

Option 2 - misunderstood QCD processes 

Cause of anomalies? 
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b + = deviations  

Option 2 - misunderstood QCD processes 

Cause of anomalies? 

•  (charm-loops) difficult to calculate 
and can mimic deviations in  
b → scc̄[cc̄ → γ* → μ+μ−]

C9

Fit theory models 
to data to 
constrain 
amplitudes 
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b → sℓ+ℓ−

Fit  spectrum continuously to disentangle long (non-
local) and short distance contributions to 

q2

B0 → K*0μ+μ−
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b → sℓ+ℓ−

d4�(B0 ! K⇤0µ+µ�)

d⌦̂dq2
=

X

i

Ii(q
2)fi(⌦)
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Fit the angular and  spectrumq2

Fit  spectrum continuously to disentangle long (non-
local) and short distance contributions to 

q2

B0 → K*0μ+μ−
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b → sℓ+ℓ−

d4�(B0 ! K⇤0µ+µ�)

d⌦̂dq2
=

X

i

Ii(q
2)fi(⌦)
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𝒜λ(q2)Combinations of 
λ ∈ 0, | | , ⊥

Fit the angular and  spectrumq2

Fit  spectrum continuously to disentangle long (non-
local) and short distance contributions to 

q2

B0 → K*0μ+μ−



 depends on 
 and form factors 

𝒜λ(q2)
C7,9,10
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𝒜λ(q2)Combinations of 
λ ∈ 0, | | , ⊥

Fit the angular and  spectrumq2

Fit  spectrum continuously to disentangle long (non-
local) and short distance contributions to 

q2

B0 → K*0μ+μ−



 depends on 
 and form factors 

𝒜λ(q2)
C7,9,10
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b → sℓ+ℓ−

d4�(B0 ! K⇤0µ+µ�)

d⌦̂dq2
=

X

i
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𝒜λ(q2)Combinations of 
λ ∈ 0, | | , ⊥

Fit the angular and  spectrumq2

Fit  spectrum continuously to disentangle long (non-
local) and short distance contributions to 

q2

B0 → K*0μ+μ−

 (vector) is altered 
by non-local charm-
loop

C9



61

Parameterising non-local form-factors

Ceff
9,λ(q2) = C9 Hλ(q2)+

+Ceff
9,λ(q2) =

λ ∈ 0, | | , ⊥
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Parameterising non-local form-factors

C9 +

+

Two different analyses done, with different models for : 

➤ Z-expansion (LHCb-PAPER-2023-033,032), partial  

➤ Amplitude analysis over full  (LHCb-PAPER-2024-011)

Hλ(q2)
q2

q2

λ ∈ 0, | | , ⊥

Ceff
9,λ(q2) =

Ceff
9,λ(q2) =

Hλ(q2)
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Z-expansion

z = remapping of q2

(Diagram from A. Mauri)

Polynomial-expansion
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Z-expansionPolynomial-expansion

2 models used: 

• With theory info from <    
(n  = 4) 

• With no theory info (n = 2)

q2

z = remapping of q2
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Amplitude parameterisation 
Hλ(q2) = ∑

j=all possible resonances

Aλ,jℒ(q2) = |Aλ,j |eiδj,λℒ(q2)

q20

Fit full 
K*μμ

Spectrum
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Amplitude analysis over all  - new!q2

Hλ(q2) = + +

Hλ(q2) = ∑
j=all possible resonances

Aλ,jℒ(q2) = |Aλ,j |eiδj,λℒ(q2)

ℒ = Breit − Wigner  ℒ = Dispersion − relation
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Fit projections   
Z-expansion Amplitude model 

LHCb-PAPER-2023-032
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Fit projections   
Z-expansion Amplitude model 

LHCb-PAPER-2023-032

LHCb-PAPER-2024-011
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+Ceff
9,λ(q2) =

Size of  ? Hλ(q2)

C9 Hλ(q2)

LHCb-PAPER-2024-011
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+Ceff
9,λ(q2) =

Size of  ? Hλ(q2)

Example λ = 0Z-expansion 

C9 Hλ(q2)

Amplitude 

Real Imaginary  

S
hi

ft 
to

 C
9

S
hi

ft 
to

 C
9

LHCb-PAPER-2024-011
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Measured values of  ? C9
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The matter around us is 
built from electrons and  
up and down quarks

The building blocks of matter
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The matter around us is 
built from electrons and  
up and down quarks

The building blocks of matter

Lepton
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The matter around us is 
built from electrons and  
up and down quarks

Interact via three forces: 
• Electromagnetism 

(photon) 
• strong force (gluon) 

• weak force (  
boson) 

Z0/W±

The building blocks of matter

Lepton
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Measured values of  ? C9
Z-expansion Amplitude model 

ΔCNP
9 = − 0.93+0.53

−0.57 ΔCNP
9 = − 0.71 ± 0.33

1.9 σ 2.1 σ

SM = 4.27

LHCb-PAPER-2024-011LHCb-PAPER-2023-032



76

Increased tension with respect 
to  previous measurements 

Minimal modification to SM 
predictions, tension remains 

Affect of non-local contributions on branching fractions? 

LHCb-PAPER-2023-032

LHCb-PAPER-2024-011

Amplitude model  

- affect on SM predictions 

Z-expansion 

-comparison with previous 
measurements   
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Increased tension with respect 
to  previous measurements 

Minimal modification to SM 
predictions, tension remains 

Affect of non-local contributions on branching fractions? 

LHCb-PAPER-2023-032

LHCb-PAPER-2024-011

Amplitude model  

- affect on SM predictions 

Z-expansion 

-comparison with previous 
measurements   

Central value for  remains consistent with that 
from global fits when allowing for non-local effects, 

but uncertainties increased 

C9
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Bonus: worlds first direct measurement of C9τ

Worlds first direct 
measurement of C9,τ

b

 Convert to 90% CL on 
ℬ(B0 → K*0τ+τ−) ∼ [1.7 − 2.2] × 10−3

Best direct measurement of  = 
 90% CL Belle, Phys. Rev. D108 (2023) L011102 

ℬ(B0 → K*0τ+τ−)
3.1 × 10−3

Muon analysis is 
sensitive to  viaC9,τ
B0 → K*0[τ+τ− → γ* → μ+μ−]

C9,τ

∝ C9,τ

C9,τ = (−1.0 ± 2.6 ± 1.0) × 102

SM prediction , NP models 𝒪(10−7) 𝒪(10−4)

b

LHCb-PAPER-2024-011



Extension of model (WIP): Constraining CP violation in B0 → K*0μ+μ−

79

Can use method to measure the weak (CP-violating) phase over the 
whole  spectrum for the first time, by measuring q2 Im(Ci)

Large strong phase from charmonium gives increased sensitivity: 
expected order of magnitude improvement on current limits

Expected limits from this work 
Decay rate asymmetry between   B0/B0

Diff. strong phases 



80

Hadronic cleanliness

Lepton Flavour Universality  
and  Bs → μ+μ−

Angular analyses  

Branching fractions  
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Hadronic cleanliness

Lepton Flavour Universality  
and  Bs → μ+μ−

Angular analyses  

Branching fractions  
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: branching fraction Bs → μ+μ−

Clean observable, sensitive to  but not C10 C9

• JHEP 2019, 04, 098 

Phys. Lett. B 2022, 842, 137955

Phys. Rev. Lett. 2022, 128, 041801 
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<latexit sha1_base64="LiUD3CjihOl59iO25KT+g5RTvHk="></latexit>

R(X) =
B(B ! Xµ+µ�)

B(B ! Xe+e�)

Lepton Flavour Universality 

Electrons [24/MeV]

Muons [7/MeV]

Electrons signal
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<latexit sha1_base64="LiUD3CjihOl59iO25KT+g5RTvHk="></latexit>

R(X) =
B(B ! Xµ+µ�)

B(B ! Xe+e�)

Lepton Flavour Universality 

Electrons [24/MeV]

Muons [7/MeV]

Electrons signal

Missed brem. photons

ECAL resolution
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Lepton Flavour Universality 
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First test of lepton universality in  decays B0
s → ϕℓ+ℓ−



arXiv:2410.13748 (Oct. 2024, submitted to PRL)

World’s first measurement of 
lepton-flavour universality in 

any rare penguin decay in this 
experimentally-difficult 

kinematic region 

World’s first measurement of 
lepton-flavour universality the 

 systemB0
s

First test of lepton universality in  decays B0
s → ϕℓ+ℓ−

https://arxiv.org/abs/2410.13748
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Looking forward 
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LHCb original  
2009-2018 

LHCb Upgrade I 
2022-2032

~1 pp collision per bunch-crossing ~6 pp collisions per bunch-crossing

~40 pp collisions per bunch-crossing

LHCb Upgrade II  
2033 onwards 

+ ~30 million bunch 
crossings a second! 

The LHCb detectors 
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2025: upto ~3 times as much data as currently  

LHCb original  
2009-2018 

LHCb Upgrade I 
2022-2032

~1 pp collision per bunch-crossing ~6 pp collisions per bunch-crossing

~40 pp collisions per bunch-crossing

LHCb Upgrade II  
2033 onwards 

+ ~30 million bunch 
crossings a second! 

The LHCb detectors 
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LHCb Upgrade I 
➤ Lumi increase means that ~24% (2%) of events have a 

reconstructable      (   ) pair  bb
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cc
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➤ Remove hard-ware trigger (trigger-readout 40MhZ), 
software trigger operating at 30MhZ (!) 

➤ Online alignment and calibration: real-time analysis  
➤ Significant efficiency gains, particularly for low-     hadrons 

+ electrons 

<latexit sha1_base64="Gh2dfXgIZvhxde9sUVhnrVSGUlI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK/YI2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZ6TPqNfrniVt05yCrxclKBHPV++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NTp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOmUbAje8surpHVR9a6qlw+XldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwA3eo3E</latexit>pT
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Summary of Upgrade I changes 

New Vertex 
detector (Si-
microstrip-> Si-pixel, 
closer to beam, 
improved IP resolution )

New 
tracking 
system (Si-strip + 
straw-tubes 
->Scintillating fibres,+ Si-
strip UT > granularity )

New read out

+ new DAQ/data 
centre

New PID 
detector, new 
photon detectors, 
readout + modified 
optics/mechanics
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Status of LHCb commissioning 

LHC accident = 
we can have no 
closed  VELO in 
2023… 

Will need a 
intervention 
during End of 
Year stop
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Status of LHCb commissioning 

LHC accident = 
we can have no 
closed  VELO in 
2023… 

Will need a 
intervention 
during End of 
Year stop

BUT the data we 
have looks good 

M. Atenzi (MIT )
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LHCb original  
2009-2018 

LHCb Upgrade I 
2022-2032

~1 pp collision per bunch-crossing ~6 pp collisions per bunch-crossing

~40 pp collisions per bunch-crossing

LHCb Upgrade II  
2033 onwards 

+ ~30 million bunch 
crossings a second! 

The LHCb detectors 2035: upto ~30 times as much data as currently  
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LHCb original  
2009-2018 

LHCb Upgrade I 
2022-2032

~1 pp collision per bunch-crossing ~6 pp collisions per bunch-crossing

~40 pp collisions per bunch-crossing

LHCb Upgrade II  
2033 onwards 

We are here….

How to get more data..

We have ~30 million 
bunch crossings a 
second! 
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LHCb original  
2009-2018 

LHCb Upgrade I 
2022-2032

~1 pp collision per bunch-crossing ~6 pp collisions per bunch-crossing

~40 pp collisions per bunch-crossing

LHCb Upgrade II  
2033 onwards 

How do we get here? 
• Detector is limit, not LHC 
• Requires new timing technologies 
• Higher granularity  
• Low material budget  
• Improvements to detector readout 

We have ~30 million 
bunch crossings a 
second! 
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LHCb readout Upgrade II

Mighty tracker • 40 200 Tb/s 
• Need novel data-

processing 
techniques 

• Perform algorithms 
at read-out stage? 

→



99

LHCb readout Upgrade II

e.g. program neural nets on FPGAs 
(chips already present at detector 
readout) to already find clusters in ECAL

• 40 200 Tb/s 
• Need novel data-

processing 
techniques 

• Perform ML-based 
algorithms on 
FPGAs used on 
front and back end 
electronics  

→
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LHCb readout Upgrade II

e.g. program neural nets on FPGAs 
(chips already present at detector 
readout) to already find clusters in ECAL

• 40 200 Tb/s 
• Need novel data-

processing 
techniques 

• Perform ML-based 
algorithms on 
FPGAs used on 
front and back end 
electronics  

→

MIT will lead 
FPGA readout 
efforts for ECAL 
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Context overview and summary 
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LHCb original 2009-2018: 9fb−1

B anomalies 

• Expected, and 
unexpected, successes 

• ~5  tension seen in 
across range of 

 decays  

• 3  tension in  
decays

σ

b → sμ+μ−

σ b → cℓν
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LHCb Upgrade I (2022-2032): 50fb−1

• Additional data + new 
observables clarify 
source of B anomalies 

• Other areas 
(particularly strange/
charm) will see key 
improvements 

→



105

LHCb Upgrade II (2032-…): 50fb−1 • Upgrade II will reach 
unprecedented 
precision
unprecedented  

• Detector R&D ongoing 

• Will rely on ML 
implemented on FPGAs 
to deal with data 
throughput  

→
ΛNP
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Thank you for your attention!
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….future detectors?

• Initial post-LHC era for 
HEP most likely  

• Confirmation of  
anomalies could put New 
Physics energy scale within 
reach of e.g. FCC-hh

e+e−

B
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LHCb Upgrade II as a future pathfinder

• LHCb Upgrade II will be first use of HV-CMOS technology on large 
scale 

• Unprecedented timing resolution  
• Unprecedented read-out rate  - MENTION ECAL? FOCUS ON FLAV 

OR MORE GENERAL?

ILC
FCC

International 
Linear 
Collider 

Future 
circular 
collider 

First generation of post-LHC 
accelerators will focus on ee 
Some options accommodate 
dedicated flavour experiment  
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LHCb Upgrade II as a future pathfinder

LHCb Upgrade II shows feasibility of heavy flavour in high-lumi envir: 
• First use of HV-CMOS technology on large scale 
• Unprecedented timing resolution  
• Unprecedented read-out rate  - MENTION ECAL? FOCUS ON FLAV 

OR MORE GENERAL?

ILC
FCC

International 
Linear 
Collider 

Future 
circular 
collider 

First generation of post-LHC 
accelerators will focus on ee 
Some options accommodate 
dedicated flavour experiment  
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Measure charm-
loops in data 

Achieved by fitting both the angular and q2 
distributions of B0 ! K⇤0(! K+⇡�)µ+µ�
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Fit for interference 
in data 

                          more 
complex, but more 
information 

B0 ! K⇤0µ+µ�
<latexit sha1_base64="KfmM2H0BvXQXz+kPXf9zaLMEVMc=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1WvQheKtgHtNuSTbNtaJJdkqxQlgXBi3/FiwdFvPobvPlvTLs9aOtAyDDzfSQzfsSo0o7zbeXm5hcWl/LLhZXVtfUNe3OrpsJYYlLFIQtlw0eKMCpIVVPNSCOSBHGfkbo/uBr59XsiFQ3FnR5GxOOoJ2hAMdJG6ti7l+3ESVs6hDft5NAwHreTo+w6Tjt20Sk5Y8BZ4k5IEUxQ6dhfrW6IY06Exgwp1XSdSHsJkppiRtJCK1YkQniAeqRpqECcKC8Zx0jhvlG6MAilOULDsfp7I0FcqSH3zSRHuq+mvZH4n9eMdXDuJVREsSYCZw8FMYMm9agT2KWSYM2GhiAsqfkrxH0kEdamuYIpwZ2OPEtqJyXXKbm3p8XyxUNWRx7sgD1wAFxwBsrgGlRAFWDwCJ7BK3iznqwX6936yEZz1qTCbfAH1ucPioKY7g==</latexit><latexit sha1_base64="KfmM2H0BvXQXz+kPXf9zaLMEVMc=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1WvQheKtgHtNuSTbNtaJJdkqxQlgXBi3/FiwdFvPobvPlvTLs9aOtAyDDzfSQzfsSo0o7zbeXm5hcWl/LLhZXVtfUNe3OrpsJYYlLFIQtlw0eKMCpIVVPNSCOSBHGfkbo/uBr59XsiFQ3FnR5GxOOoJ2hAMdJG6ti7l+3ESVs6hDft5NAwHreTo+w6Tjt20Sk5Y8BZ4k5IEUxQ6dhfrW6IY06Exgwp1XSdSHsJkppiRtJCK1YkQniAeqRpqECcKC8Zx0jhvlG6MAilOULDsfp7I0FcqSH3zSRHuq+mvZH4n9eMdXDuJVREsSYCZw8FMYMm9agT2KWSYM2GhiAsqfkrxH0kEdamuYIpwZ2OPEtqJyXXKbm3p8XyxUNWRx7sgD1wAFxwBsrgGlRAFWDwCJ7BK3iznqwX6936yEZz1qTCbfAH1ucPioKY7g==</latexit><latexit sha1_base64="KfmM2H0BvXQXz+kPXf9zaLMEVMc=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1WvQheKtgHtNuSTbNtaJJdkqxQlgXBi3/FiwdFvPobvPlvTLs9aOtAyDDzfSQzfsSo0o7zbeXm5hcWl/LLhZXVtfUNe3OrpsJYYlLFIQtlw0eKMCpIVVPNSCOSBHGfkbo/uBr59XsiFQ3FnR5GxOOoJ2hAMdJG6ti7l+3ESVs6hDft5NAwHreTo+w6Tjt20Sk5Y8BZ4k5IEUxQ6dhfrW6IY06Exgwp1XSdSHsJkppiRtJCK1YkQniAeqRpqECcKC8Zx0jhvlG6MAilOULDsfp7I0FcqSH3zSRHuq+mvZH4n9eMdXDuJVREsSYCZw8FMYMm9agT2KWSYM2GhiAsqfkrxH0kEdamuYIpwZ2OPEtqJyXXKbm3p8XyxUNWRx7sgD1wAFxwBsrgGlRAFWDwCJ7BK3iznqwX6936yEZz1qTCbfAH1ucPioKY7g==</latexit><latexit sha1_base64="KfmM2H0BvXQXz+kPXf9zaLMEVMc=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1WvQheKtgHtNuSTbNtaJJdkqxQlgXBi3/FiwdFvPobvPlvTLs9aOtAyDDzfSQzfsSo0o7zbeXm5hcWl/LLhZXVtfUNe3OrpsJYYlLFIQtlw0eKMCpIVVPNSCOSBHGfkbo/uBr59XsiFQ3FnR5GxOOoJ2hAMdJG6ti7l+3ESVs6hDft5NAwHreTo+w6Tjt20Sk5Y8BZ4k5IEUxQ6dhfrW6IY06Exgwp1XSdSHsJkppiRtJCK1YkQniAeqRpqECcKC8Zx0jhvlG6MAilOULDsfp7I0FcqSH3zSRHuq+mvZH4n9eMdXDuJVREsSYCZw8FMYMm9agT2KWSYM2GhiAsqfkrxH0kEdamuYIpwZ2OPEtqJyXXKbm3p8XyxUNWRx7sgD1wAFxwBsrgGlRAFWDwCJ7BK3iznqwX6936yEZz1qTCbfAH1ucPioKY7g==</latexit>

Eur. Phys. J. C (2017) 77: 161
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Search for B0 ! K⇤0⌧+⌧�
<latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit> B0 ! K⇤0µ+µ�

<latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit>

via non-local effects on 

Favoured NP explanations for Flavour Anomalies 
predict large enhancements in

    ’s are very difficult, no                  process ever 
observed 

Use  interference effects on                 instead!

b ! s⌧⌧
<latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit>

b ! sµµ
<latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit>

⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

b ! s⌧⌧
<latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit>

Cbs⌧⌧
9

<latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit>
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Search for B0 ! K⇤0⌧+⌧�
<latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit><latexit sha1_base64="zuTjVugQH3BE88PCKlAgvLgYvV0=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFgEUSwzIuiy1I3gpoJ9QDstmTRTQzMPkoxQhlm68VfcuFDErZ/gzr8x085CWw+EHM65l+QcN+JMKsv6NgoLi0vLK8XV0tr6xuaWub3TlGEsCG2QkIei7WJJOQtoQzHFaTsSFPsupy13dJX5rQcqJAuDOzWOqOPjYcA8RrDSUt/cr/USK+2qEN30kuOM4biXnOT3ado3y1bFmgDNEzsnZchR75tf3UFIYp8GinAsZce2IuUkWChGOE1L3VjSCJMRHtKOpgH2qXSSSZAUHWplgLxQ6BMoNFF/byTYl3Lsu3rSx+peznqZ+J/XiZV36SQsiGJFAzJ9yIs50rmzVtCACUoUH2uCiWD6r4jcY4GJ0t2VdAn2bOR50jyr2FbFvj0vV2t5HUXYgwM4AhsuoArXUIcGEHiEZ3iFN+PJeDHejY/paMHId3bhD4zPHwCYmVM=</latexit> B0 ! K⇤0µ+µ�

<latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit>

via non-local effects on 

Favoured NP explanations for Flavour Anomalies 
predict large enhancements in

    ’s are very difficult, no                  process ever 
observed 

Use  interference effects on                 instead!

First LFU tests in  b ! d``
<latexit sha1_base64="IdlBCqL3b2q3VaOBZODjzlAlqpg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2YzaZduPtjdKCX0f3jxoIhX/4s3/42bNgdtfTDweG+GmXl+KrjStv1trayurW9sVraq2zu7e/u1g8OOSjLJsM0SkcieTxUKHmNbcy2wl0qkkS+w649vCr/7iFLxJL7XkxS9iA5jHnJGtZEefFcnJHBRiKIGtbrdsGcgy8QpSR1KtAa1LzdIWBZhrJmgSvUdO9VeTqXmTOC06mYKU8rGdIh9Q2MaofLy2dVTcmqUgISJNBVrMlN/T+Q0UmoS+aYzonqkFr1C/M/rZzq88nIep5nGmM0XhZkg5tUiAhJwiUyLiSGUSW5uJWxEJWXaBFU1ITiLLy+TznnDsRvO3UW9eV3GUYFjOIEzcOASmnALLWgDAwnP8Apv1pP1Yr1bH/PWFaucOYI/sD5/AErPkl0=</latexit><latexit sha1_base64="IdlBCqL3b2q3VaOBZODjzlAlqpg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2YzaZduPtjdKCX0f3jxoIhX/4s3/42bNgdtfTDweG+GmXl+KrjStv1trayurW9sVraq2zu7e/u1g8OOSjLJsM0SkcieTxUKHmNbcy2wl0qkkS+w649vCr/7iFLxJL7XkxS9iA5jHnJGtZEefFcnJHBRiKIGtbrdsGcgy8QpSR1KtAa1LzdIWBZhrJmgSvUdO9VeTqXmTOC06mYKU8rGdIh9Q2MaofLy2dVTcmqUgISJNBVrMlN/T+Q0UmoS+aYzonqkFr1C/M/rZzq88nIep5nGmM0XhZkg5tUiAhJwiUyLiSGUSW5uJWxEJWXaBFU1ITiLLy+TznnDsRvO3UW9eV3GUYFjOIEzcOASmnALLWgDAwnP8Apv1pP1Yr1bH/PWFaucOYI/sD5/AErPkl0=</latexit><latexit sha1_base64="IdlBCqL3b2q3VaOBZODjzlAlqpg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2YzaZduPtjdKCX0f3jxoIhX/4s3/42bNgdtfTDweG+GmXl+KrjStv1trayurW9sVraq2zu7e/u1g8OOSjLJsM0SkcieTxUKHmNbcy2wl0qkkS+w649vCr/7iFLxJL7XkxS9iA5jHnJGtZEefFcnJHBRiKIGtbrdsGcgy8QpSR1KtAa1LzdIWBZhrJmgSvUdO9VeTqXmTOC06mYKU8rGdIh9Q2MaofLy2dVTcmqUgISJNBVrMlN/T+Q0UmoS+aYzonqkFr1C/M/rZzq88nIep5nGmM0XhZkg5tUiAhJwiUyLiSGUSW5uJWxEJWXaBFU1ITiLLy+TznnDsRvO3UW9eV3GUYFjOIEzcOASmnALLWgDAwnP8Apv1pP1Yr1bH/PWFaucOYI/sD5/AErPkl0=</latexit><latexit sha1_base64="IdlBCqL3b2q3VaOBZODjzlAlqpg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2YzaZduPtjdKCX0f3jxoIhX/4s3/42bNgdtfTDweG+GmXl+KrjStv1trayurW9sVraq2zu7e/u1g8OOSjLJsM0SkcieTxUKHmNbcy2wl0qkkS+w649vCr/7iFLxJL7XkxS9iA5jHnJGtZEefFcnJHBRiKIGtbrdsGcgy8QpSR1KtAa1LzdIWBZhrJmgSvUdO9VeTqXmTOC06mYKU8rGdIh9Q2MaofLy2dVTcmqUgISJNBVrMlN/T+Q0UmoS+aYzonqkFr1C/M/rZzq88nIep5nGmM0XhZkg5tUiAhJwiUyLiSGUSW5uJWxEJWXaBFU1ITiLLy+TznnDsRvO3UW9eV3GUYFjOIEzcOASmnALLWgDAwnP8Apv1pP1Yr1bH/PWFaucOYI/sD5/AErPkl0=</latexit>

Favoured NP explanations for Flavour 
Anomalies predict effects in

Perform first LFU tests in this sector

Example                  transition

contact author: E.Smith

b ! s⌧⌧
<latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit>

b ! sµµ
<latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit><latexit sha1_base64="1GHt0MpPG/6ufWDDoTrtGnaLsxI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8mkmTY0yQx5CGUo+BVuXCji1p9x59+YabvQ1sO9cDjnhtx74owzbXz/2yutrW9sbpW3Kzu7e/sH1cOjtk6tIrRFUp6qbow15UzSlmGG026mKBYxp514fFv4nUeqNEvlg5lkNBJ4KFnCCDZOCuPQpEiHwrrqV2t+3Z8BrZJgQWqwQLNf/QoHKbGCSkM41roX+JmJcqwMI5xOK6HVNMNkjIe056jEguoon+08RWdOGaAkVa6lQTP194scC60nInaTApuRXvYK8T+vZ01yHeVMZtZQSeYfJZYjd2gRABowRYnhE0cwUcztisgIK0yMi6niQgiWT14l7Yt64NeD+8ta4+ZpHkcZTuAUziGAK2jAHTShBQQyeIZXePOs9+K9ex/z0ZK3iPAY/sD7/AEgfZIh</latexit>

b ! dµµ
<latexit sha1_base64="H1Jf/4iWo7sJUJBqSOsEcdrbUeI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8lkMm1okhnyEMpQ8CvcuFDErT/jzr8xfSy09XAvHM65IfeeOOdMG9//9kpr6xubW+Xtys7u3v5B9fCorTOrCG2RjGeqG2NNOZO0ZZjhtJsrikXMaSce3U79ziNVmmXywYxzGgk8kCxlBBsnhXFoMpSEwrrqV2t+3Z8BrZJgQWqwQLNf/QqTjFhBpSEca90L/NxEBVaGEU4nldBqmmMywgPac1RiQXVUzHaeoDOnJCjNlGtp0Ez9/aLAQuuxiN2kwGaol72p+J/Xsya9jgomc2uoJPOPUsuRO3QaAEqYosTwsSOYKOZ2RWSIFSbGxVRxIQTLJ6+S9kU98OvB/WWtcfM0j6MMJ3AK5xDAFTTgDprQAgI5PMMrvHnWe/HevY/5aMlbRHgMf+B9/gAJZ5IS</latexit><latexit sha1_base64="H1Jf/4iWo7sJUJBqSOsEcdrbUeI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8lkMm1okhnyEMpQ8CvcuFDErT/jzr8xfSy09XAvHM65IfeeOOdMG9//9kpr6xubW+Xtys7u3v5B9fCorTOrCG2RjGeqG2NNOZO0ZZjhtJsrikXMaSce3U79ziNVmmXywYxzGgk8kCxlBBsnhXFoMpSEwrrqV2t+3Z8BrZJgQWqwQLNf/QqTjFhBpSEca90L/NxEBVaGEU4nldBqmmMywgPac1RiQXVUzHaeoDOnJCjNlGtp0Ez9/aLAQuuxiN2kwGaol72p+J/Xsya9jgomc2uoJPOPUsuRO3QaAEqYosTwsSOYKOZ2RWSIFSbGxVRxIQTLJ6+S9kU98OvB/WWtcfM0j6MMJ3AK5xDAFTTgDprQAgI5PMMrvHnWe/HevY/5aMlbRHgMf+B9/gAJZ5IS</latexit><latexit sha1_base64="H1Jf/4iWo7sJUJBqSOsEcdrbUeI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8lkMm1okhnyEMpQ8CvcuFDErT/jzr8xfSy09XAvHM65IfeeOOdMG9//9kpr6xubW+Xtys7u3v5B9fCorTOrCG2RjGeqG2NNOZO0ZZjhtJsrikXMaSce3U79ziNVmmXywYxzGgk8kCxlBBsnhXFoMpSEwrrqV2t+3Z8BrZJgQWqwQLNf/QqTjFhBpSEca90L/NxEBVaGEU4nldBqmmMywgPac1RiQXVUzHaeoDOnJCjNlGtp0Ez9/aLAQuuxiN2kwGaol72p+J/Xsya9jgomc2uoJPOPUsuRO3QaAEqYosTwsSOYKOZ2RWSIFSbGxVRxIQTLJ6+S9kU98OvB/WWtcfM0j6MMJ3AK5xDAFTTgDprQAgI5PMMrvHnWe/HevY/5aMlbRHgMf+B9/gAJZ5IS</latexit><latexit sha1_base64="H1Jf/4iWo7sJUJBqSOsEcdrbUeI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuKG5cV7AM6Q8lkMm1okhnyEMpQ8CvcuFDErT/jzr8xfSy09XAvHM65IfeeOOdMG9//9kpr6xubW+Xtys7u3v5B9fCorTOrCG2RjGeqG2NNOZO0ZZjhtJsrikXMaSce3U79ziNVmmXywYxzGgk8kCxlBBsnhXFoMpSEwrrqV2t+3Z8BrZJgQWqwQLNf/QqTjFhBpSEca90L/NxEBVaGEU4nldBqmmMywgPac1RiQXVUzHaeoDOnJCjNlGtp0Ez9/aLAQuuxiN2kwGaol72p+J/Xsya9jgomc2uoJPOPUsuRO3QaAEqYosTwsSOYKOZ2RWSIFSbGxVRxIQTLJ6+S9kU98OvB/WWtcfM0j6MMJ3AK5xDAFTTgDprQAgI5PMMrvHnWe/HevY/5aMlbRHgMf+B9/gAJZ5IS</latexit>

b ! d``
<latexit sha1_base64="IVmaIgpQAeeb/jnQr8dRjIY1YqI=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHixWMF+wFNLJvNpF262YTdjVJCwZ/hxYMiXv0v3vw3btoetPXBwOO9GWbmBSlnSjvOt1VaWV1b3yhvVra2d3b3qvsHbZVkkmKLJjyR3YAo5ExgSzPNsZtKJHHAsROMrgu/84BSsUTc6XGKfkwGgkWMEm2k+8DTiR16yHlR/WrNqTtT2MvEnZMazNHsV7+8MKFZjEJTTpTquU6q/ZxIzSjHScXLFKaEjsgAe4YKEqPy8+nVE/vEKKEdJdKU0PZU/T2Rk1ipcRyYzpjooVr0CvE/r5fp6NLPmUgzjYLOFkUZt82rRQR2yCRSzceGECqZudWmQyIJ1SaoignBXXx5mbTP6q5Td2/Pa42rp1kcZTiCYzgFFy6gATfQhBZQkPAMr/BmPVov1rv1MWstWfMID+EPrM8fcIKS3A==</latexit><latexit sha1_base64="IVmaIgpQAeeb/jnQr8dRjIY1YqI=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHixWMF+wFNLJvNpF262YTdjVJCwZ/hxYMiXv0v3vw3btoetPXBwOO9GWbmBSlnSjvOt1VaWV1b3yhvVra2d3b3qvsHbZVkkmKLJjyR3YAo5ExgSzPNsZtKJHHAsROMrgu/84BSsUTc6XGKfkwGgkWMEm2k+8DTiR16yHlR/WrNqTtT2MvEnZMazNHsV7+8MKFZjEJTTpTquU6q/ZxIzSjHScXLFKaEjsgAe4YKEqPy8+nVE/vEKKEdJdKU0PZU/T2Rk1ipcRyYzpjooVr0CvE/r5fp6NLPmUgzjYLOFkUZt82rRQR2yCRSzceGECqZudWmQyIJ1SaoignBXXx5mbTP6q5Td2/Pa42rp1kcZTiCYzgFFy6gATfQhBZQkPAMr/BmPVov1rv1MWstWfMID+EPrM8fcIKS3A==</latexit><latexit sha1_base64="IVmaIgpQAeeb/jnQr8dRjIY1YqI=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHixWMF+wFNLJvNpF262YTdjVJCwZ/hxYMiXv0v3vw3btoetPXBwOO9GWbmBSlnSjvOt1VaWV1b3yhvVra2d3b3qvsHbZVkkmKLJjyR3YAo5ExgSzPNsZtKJHHAsROMrgu/84BSsUTc6XGKfkwGgkWMEm2k+8DTiR16yHlR/WrNqTtT2MvEnZMazNHsV7+8MKFZjEJTTpTquU6q/ZxIzSjHScXLFKaEjsgAe4YKEqPy8+nVE/vEKKEdJdKU0PZU/T2Rk1ipcRyYzpjooVr0CvE/r5fp6NLPmUgzjYLOFkUZt82rRQR2yCRSzceGECqZudWmQyIJ1SaoignBXXx5mbTP6q5Td2/Pa42rp1kcZTiCYzgFFy6gATfQhBZQkPAMr/BmPVov1rv1MWstWfMID+EPrM8fcIKS3A==</latexit><latexit sha1_base64="IVmaIgpQAeeb/jnQr8dRjIY1YqI=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHixWMF+wFNLJvNpF262YTdjVJCwZ/hxYMiXv0v3vw3btoetPXBwOO9GWbmBSlnSjvOt1VaWV1b3yhvVra2d3b3qvsHbZVkkmKLJjyR3YAo5ExgSzPNsZtKJHHAsROMrgu/84BSsUTc6XGKfkwGgkWMEm2k+8DTiR16yHlR/WrNqTtT2MvEnZMazNHsV7+8MKFZjEJTTpTquU6q/ZxIzSjHScXLFKaEjsgAe4YKEqPy8+nVE/vEKKEdJdKU0PZU/T2Rk1ipcRyYzpjooVr0CvE/r5fp6NLPmUgzjYLOFkUZt82rRQR2yCRSzceGECqZudWmQyIJ1SaoignBXXx5mbTP6q5Td2/Pa42rp1kcZTiCYzgFFy6gATfQhBZQkPAMr/BmPVov1rv1MWstWfMID+EPrM8fcIKS3A==</latexit>

⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

b ! s⌧⌧
<latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit><latexit sha1_base64="ZynfWSZtuFInx9bnVUp5mistIf0=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cK9gPaWDbbTbt0swm7E6WEgj/DiwdFvPpfvPlv3LQ9aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Dr3Ww9cGxGrOxwn3I/oQIlQMIpWug+6GBPTRZrm1StX3Ko7BVkm3pxUYI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPp1RNyYpU+CWNtSyGZqr8nMhoZM44C2xlRHJpFLxf/8zophpd+JlSSIldstihMJbGv5hGQvtCcoRxbQpkW9lbChlRThjaokg3BW3x5mTTPqp5b9W7PK7Wrp1kcRTiCYzgFDy6gBjdQhwYw0PAMr/DmPDovzrvzMWstOPMID+EPnM8fr3iTBQ==</latexit>

Cbs⌧⌧
9

<latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit><latexit sha1_base64="RR1eU7TF5s4TS7+ZH4vfd3vPoKY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoF6k0IvHCvYD2hg22227dLMJuxOxhPwVLx4U8eof8ea/cdPmoK0PBh7vzTAzL4gF1+A431ZpbX1jc6u8XdnZ3ds/sA+rHR0lirI2jUSkegHRTHDJ2sBBsF6sGAkDwbrBtJn73UemNI/kPcxi5oVkLPmIUwJG8u1q8yEN9ABIklfmp9eZb9ecujMHXiVuQWqoQMu3vwbDiCYhk0AF0brvOjF4KVHAqWBZZZBoFhM6JWPWN1SSkGkvnd+e4VOjDPEoUqYk4Ln6eyIlodazMDCdIYGJXvZy8T+vn8Doyku5jBNgki4WjRKBIcJ5EHjIFaMgZoYQqri5FdMJUYSCiatiQnCXX14lnfO669Tdu4ta46aIo4yO0Qk6Qy66RA10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AZS6UpQ==</latexit>
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Post. D

PhD (i)

Tracking   

Tracking   Electron ID 

   Non-local cc+ ⌧⌧
<latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit>

 B(B ! K(⇤)µ+µ�)
<latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit>

B0 ! K⇤0µ+µ�
<latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit>

Ang. B+ ! K⇤+µ+µ�
<latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit>

B
<latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit>

      Commission    Angular ana. B0 ! K⇤0e+e�
<latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit>

      Commission

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

PhD (ii)

PhD (iii)

Same simulation correction framework [B][A]
[C] [E][D]

Project organisation 
~06/2022 ~06/2028

Same event selection
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E.S. Ang. Ang./ 

Post. D

PhD (i)

Tracking   

Tracking   Electron ID 

   Non-local cc+ ⌧⌧
<latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit>

 B(B ! K(⇤)µ+µ�)
<latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit>

B0 ! K⇤0µ+µ�
<latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit>

Ang. B+ ! K⇤+µ+µ�
<latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit>

B
<latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit>

      Commission    Angular ana. B0 ! K⇤0e+e�
<latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit>

      Commission

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

PhD (ii)

PhD (iii)

Same simulation correction framework 

Improved electron ID vital for very rare modes 
[B][A]

[C] [E][D]

Project organisation 
~06/2022 ~06/2028

Same event selection
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E.S. Ang. Ang./ 

Post. D

PhD (i)

Tracking   

Tracking   Electron ID 

   Non-local cc+ ⌧⌧
<latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit><latexit sha1_base64="NMztYCC0tvXtTVpRtgHex5Ebglg=">AAACDHicbVDNSgMxGMzWv1r/qh69BIsgCGVXBD1JwYvHCrYV2qVk02wbmk2W5FuhLPsAXnwVLx4U8eoDePNtzLYLautAYDLzDck3QSy4Adf9ckpLyyura+X1ysbm1vZOdXevbVSiKWtRJZS+C4hhgkvWAg6C3cWakSgQrBOMr3K/c8+04UrewiRmfkSGkoecErBSv1qjPWX9PJ7SDJ/gHpDkR8pvmZ1y6+4UeJF4BamhAs1+9bM3UDSJmAQqiDFdz43BT4kGTgXLKr3EsJjQMRmyrqWSRMz46XSZDB9ZZYBDpe2RgKfq70RKImMmUWAnIwIjM+/l4n9eN4Hwwk+5jBNgks4eChOBQeG8GTzgmlEQE0sI1dz+FdMR0YSC7a9iS/DmV14k7dO659a9m7Na47Koo4wO0CE6Rh46Rw10jZqohSh6QE/oBb06j86z8+a8z0ZLTpHZR3/gfHwDmQub8g==</latexit>

 B(B ! K(⇤)µ+µ�)
<latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit><latexit sha1_base64="xXRD0m8BnMTgzobATjhNp8/YivQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsFUsigq6k1I3gpoKthSYtk+m0HTqThJmJUEI+wY2/4saFIm5duvNvnLRZaOuBYQ7n3Mu993gho1JZ1reRW1hcWl7JrxbW1jc2t8ztnaYMIoFJAwcsEC0PScKoTxqKKkZaoSCIe4zce6Or1L9/IELSwL9T45C4HA182qcYKS11zUOHIzXEiMW1pFRzVABvOnHpqJw4POrEx9PvJCl3zaJVsSaA88TOSBFkqHfNL6cX4IgTX2GGpGzbVqjcGAlFMSNJwYkkCREeoQFpa+ojTqQbTw5K4IFWerAfCP18BSfq744YcSnH3NOV6fpy1kvF/7x2pPoXbkz9MFLEx9NB/YhBfXeaDuxRQbBiY00QFlTvCvEQCYSVzrCgQ7BnT54nzdOKbVXs27Ni9TKLIw/2wD4oARucgyq4BnXQABg8gmfwCt6MJ+PFeDc+pqU5I+vZBX9gfP4AbP2cKw==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit><latexit sha1_base64="Pot9giu69zwhADmq+rxfLwdaOW4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsgiGVGBF1J0Y3LCvYBnemQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xnXah1QOXezjnXpJ7woRRpR3nyyotLC4tr5RXK2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1wdD3x2/dEKhqLOz1OiM/RQNCIYqSNFNj7V73MyYNM5Z6OvWRIPZ72suO8aCd5YFedmlMA/iXujFTBDI3A/vT6MU45ERozpFTXdRLtZ0hqihnJK16qSILwCA1I11CBOFF+VtyRw0Oj9GEUS1NCw0L9uZEhrtSYh2aSIz1U895E/M/rpjq68DMqklQTgacPRSmDOoaTUGCfSoI1GxuCsKTmrxAPkURYm+gqJgR3/uS/pHVac52ae3tWrV/O4iiDPXAAjoALzkEd3IAGaAIMHsATeAGv1qP1bL1Z79PRkjXb2QW/YH18A5wbmcE=</latexit>

B0 ! K⇤0µ+µ�
<latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit><latexit sha1_base64="oKGcIJSQ80Iyk93efb3xOl2MwW0=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCKJYZEXQlRTeCmwr2Ae20ZNK0hiYzQ5IRyjArN/6KGxeKuPUb3Pk3pu0stPVAyOGce0nO8SPOlHacbys3N7+wuJRfLqysrq1v2JtbNRXGktAqCXkoGz5WlLOAVjXTnDYiSbHwOa37g6uRX3+gUrEwuNPDiHoC9wPWYwRrI3Xs3ct24qQtHaKbdnJomIjbydHkOk47dtEpOWOgWeJmpAgZKh37q9UNSSxooAnHSjVdJ9JegqVmhNO00IoVjTAZ4D5tGhpgQZWXjGOkaN8oXdQLpTmBRmP190aChVJD4ZtJgfW9mvZG4n9eM9a9cy9hQRRrGpDJQ72YI5N61AnqMkmJ5kNDMJHM/BWReywx0aa5ginBnY48S2onJdcpubenxfJFVkcedmAPDsCFMyjDNVSgCgQe4Rle4c16sl6sd+tjMpqzsp1t+APr8wdjm5hr</latexit>

Ang. B+ ! K⇤+µ+µ�
<latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit><latexit sha1_base64="2MoEWDatIfAajuXbDK3kE2qIKRM=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD1J0YvgpYJ9QLst2TRbQ5PskmSFsuzJi3/FiwdFvPobvPlvTLd70NaBkGHm+0hm/IhRpR3n2yrMzS8sLhWXSyura+sb9uZWQ4WxxKSOQxbKlo8UYVSQuqaakVYkCeI+I01/eDX2mw9EKhqKOz2KiMfRQNCAYqSN1LN3L7vJUdrRIbzpJoeG8TgTxtdx2rPLTsXJAGeJm5MyyFHr2V+dfohjToTGDCnVdp1IewmSmmJG0lInViRCeIgGpG2oQJwoL8lipHDfKH0YhNIcoWGm/t5IEFdqxH0zyZG+V9PeWPzPa8c6OPcSKqJYE4EnDwUxgyb1uBPYp5JgzUaGICyp+SvE90girE1zJVOCOx15ljROKq5TcW9Py9WLvI4i2AF74AC44AxUwTWogTrA4BE8g1fwZj1ZL9a79TEZLVj5zjb4A+vzB1OrmGE=</latexit>

B
<latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit><latexit sha1_base64="FKMRmGvrAXgGCxdMzO9oQMXFNvY=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCVFNy4r2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknd7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2e1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAPTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDcJ+RVA==</latexit>

      Commission    Angular ana. B0 ! K⇤0e+e�
<latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit><latexit sha1_base64="438q0fQHG3zvdQjh18AzbKYPdBI=">AAACAnicbVBLSwMxGMzWV62vVU/iJVgEUSxZEfQkRS+Clwr2Ae22ZNNsDc1mlyQrlGXx4l/x4kERr/4Kb/4bs+0etHUgYZj5PpIZL+JMaYS+rcLc/MLiUnG5tLK6tr5hb241VBhLQusk5KFseVhRzgSta6Y5bUWS4sDjtOkNrzK/+UClYqG406OIugEeCOYzgrWRevbOZTdBaUeH8KabHKKUdpOj7DpOe3YZVdAYcJY4OSmDHLWe/dXphyQOqNCEY6XaDoq0m2CpGeE0LXViRSNMhnhA24YKHFDlJuMIKdw3Sh/6oTRHaDhWf28kOFBqFHhmMsD6Xk17mfif1461f+4mTESxpoJMHvJjDk3irA/YZ5ISzUeGYCKZ+Ssk91hiok1rJVOCMx15ljROKg6qOLen5epFXkcR7II9cAAccAaq4BrUQB0Q8AiewSt4s56sF+vd+piMFqx8Zxv8gfX5AxV5lpE=</latexit>

      Commission

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

   LFU in b ! d``
<latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit><latexit sha1_base64="TKAZiDoStTrHwBwJyPnoMgiHe4w=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V7Ac0sWw2k3bp5oPdjVJC/4cXD4p49b9489+4aXPQ1gcDj/dmmJnnp4Irbdvf1srq2vrGZmWrur2zu7dfOzjsqCSTDNssEYns+VSh4DG2NdcCe6lEGvkCu/74pvC7jygVT+J7PUnRi+gw5iFnVBvpwXd1QgIXhShqUKvbDXsGskycktShRGtQ+3KDhGURxpoJqlTfsVPt5VRqzgROq26mMKVsTIfYNzSmESovn109JadGCUiYSFOxJjP190ROI6UmkW86I6pHatErxP+8fqbDKy/ncZppjNl8UZgJYl4tIiABl8i0mBhCmeTmVsJGVFKmTVBVE4Kz+PIy6Zw3HLvh3F3Um9dlHBU4hhM4AwcuoQm30II2MJDwDK/wZj1ZL9a79TFvXbHKmSP4A+vzB0mbklk=</latexit>

PhD (ii)

PhD (iii)

Same simulation correction framework 

Improved electron ID vital for very rare modes 

Long-lived particles 

[B][A]
[C] [E][D]

Project organisation 
~06/2022 ~06/2028

Same event selection
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Group ethos
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Group ethos

Regular one-to-one chats 

Supplementary training and summer-schools

Visibility within the collaboration 

Conferences and time at CERN

Weekly group and analysis meetings
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Why Heidelberg?

• The existing expertise at Heidelberg will allow me to increase my 
impact within LHCb outside of pure analysis work, important for next 
career steps

• Heidelberg offers an excellent 
environment for junior group 
leaders, and I will be provided with 
additional doctoral student support 

• Heidelberg LHCb group is well 
established, and perform work  
complementary to proposed project 

• I will be given the opportunity to teach, which will allow me to attract 
the best PhD and Masters students 
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Gender and diversity
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Gender and diversity
Within LHCb: The Laura Bassi initiative 
Founded by myself to find bottom-up solutions  to diversity issues in HEP

Regular meetings to tackle 
diversity  and other issues

Active online forum

Actionable solutions

LHCb-PHO-GEN-2020-002
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Gender and diversity
Within LHCb: The Laura Bassi initiative 
Founded by myself to find bottom-up solutions  to diversity issues in HEP

Regular meetings to tackle 
diversity  and other issues

Active online forum

Actionable solutions

Outreach initiatives

LHCb-PHO-GEN-2020-002
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Gender and diversity
Within LHCb: The Laura Bassi initiative 

Within my group and Heidelberg

Founded by myself to find bottom-up solutions  to diversity issues in HEP

Ensure family-friendly working environment 

Regular meetings to tackle 
diversity  and other issues

Continue my involvement in mentorship schemes  and outreach with schools

Active online forum

Actionable solutions

Outreach initiatives

LHCb-PHO-GEN-2020-002
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Summary

Fluke,

Understanding the Flavour anomalies vital to field 

Use new measurements and new data to 
uniquely distinguish underlying cause

SMData

fallacy

or New Physics? 

The Flavour anomalies:

arXiv:2103.13370

https://arxiv.org/abs/2103.13370
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EN back-up                                                                                            Eluned Smith                                
   

Angular analyses (                        ) 
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     : fraction of longitudinal 
polarisation of di-muon system

AFB
<latexit sha1_base64="vKr8g5Fj+cgCzu7kwD2+xyvnxg4=">AAAB7XicbVA9SwNBEJ2LXzF+xVjaLAbBKtzZaCVRQSwjeEkgOcLeZi9Zs7d77O4J4Qj4AyxsLCJi6/+x89+4+Sg08cHA470ZZuaFCWfauO63k1tZXVvfyG8WtrZ3dveK+6W6lqki1CeSS9UMsaacCeobZjhtJoriOOS0EQ6uJ37jkSrNpLg3w4QGMe4JFjGCjZXql53s5mrUKZbdijsFWibenJSrpfHzEwDUOsWvdleSNKbCEI61bnluYoIMK8MIp6NCO9U0wWSAe7RlqcAx1UE2vXaEjq3SRZFUtoRBU/X3RIZjrYdxaDtjbPp60ZuI/3mt1ETnQcZEkhoqyGxRlHJkJJq8jrpMUWL40BJMFLO3ItLHChNjAyrYELzFl5dJ/bTiuRXvzqZxATPk4RCO4AQ8OIMq3EINfCDwAC8whjdHOq/Ou/Mxa80585kD+APn8wfLI5DF</latexit><latexit sha1_base64="rghVImpfXbnMw2DJaIKNa5nZ9EU=">AAAB7XicbVDLSgNBEOyNr5j4iPHoZTAKOYVdL3qSqCAeI5gHJEuYncwmY2ZnlplZISzxCzx48RARr/6PN//GyeOg0YKGoqqb7q4g5kwb1/1yMiura+sb2c1cfmt7Z7ewV2xomShC60RyqVoB1pQzQeuGGU5bsaI4CjhtBsOrqd98oEozKe7MKKZ+hPuChYxgY6XGRTe9vhx3CyW34s6A/hJvQUrV4uTpsXyUr3ULn52eJElEhSEca9323Nj4KVaGEU7HuU6iaYzJEPdp21KBI6r9dHbtGB1bpYdCqWwJg2bqz4kUR1qPosB2RtgM9LI3Ff/z2okJz/yUiTgxVJD5ojDhyEg0fR31mKLE8JElmChmb0VkgBUmxgaUsyF4yy//JY2TiudWvFubxjnMkYUDOIQyeHAKVbiBGtSBwD08wwReHem8OG/O+7w14yxm9uEXnI9vPNmRGg==</latexit><latexit sha1_base64="rghVImpfXbnMw2DJaIKNa5nZ9EU=">AAAB7XicbVDLSgNBEOyNr5j4iPHoZTAKOYVdL3qSqCAeI5gHJEuYncwmY2ZnlplZISzxCzx48RARr/6PN//GyeOg0YKGoqqb7q4g5kwb1/1yMiura+sb2c1cfmt7Z7ewV2xomShC60RyqVoB1pQzQeuGGU5bsaI4CjhtBsOrqd98oEozKe7MKKZ+hPuChYxgY6XGRTe9vhx3CyW34s6A/hJvQUrV4uTpsXyUr3ULn52eJElEhSEca9323Nj4KVaGEU7HuU6iaYzJEPdp21KBI6r9dHbtGB1bpYdCqWwJg2bqz4kUR1qPosB2RtgM9LI3Ff/z2okJz/yUiTgxVJD5ojDhyEg0fR31mKLE8JElmChmb0VkgBUmxgaUsyF4yy//JY2TiudWvFubxjnMkYUDOIQyeHAKVbiBGtSBwD08wwReHem8OG/O+7w14yxm9uEXnI9vPNmRGg==</latexit><latexit sha1_base64="FlFLQfv/5Q07wNTCv1ctOIObaHA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8l60ZNUBfFYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sRh/e4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1LLeCtRPNSBwK1gpHN1O/9cS04Uo+2HHCgpgMJI84JdZJzatedns96ZUruIpnQMvEz0kFctR75a9uX9E0ZtJSQYzp+DixQUa05VSwSambGpYQOiID1nFUkpiZIJtdO0EnTumjSGlX0qKZ+nsiI7Ex4zh0nTGxQ7PoTcX/vE5qo4sg4zJJLZN0vihKBbIKTV9Hfa4ZtWLsCKGau1sRHRJNqHUBlVwI/uLLy6R5VvVx1b/HldplHkcRjuAYTsGHc6jBHdShARQe4Rle4c1T3ov37n3MWwtePnMIf+B9/gAkKY7O</latexit>

       : forward-backward 
asymmetry of di-muon system 

basis 8 q2 dependent observables describe 4D (3 angles + q2) distribution 

B ! V (! hh)`+`�
<latexit sha1_base64="dcJCABiDigxxzJvWpENi3tsG2Mk=">AAACB3icdVDLSgMxFM3UV62vUZeCBItQEcuM+NyVunFZwT6gM5ZMmjqhmcyQZIQyzM6Nv+LGhSJu/QV3/o2ZdoQqeiG5h3PuJTnHixiVyrI+jcLM7Nz8QnGxtLS8srpmrm+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO0NLzK9fUeEpCG/VqOIuAG65XRAMVKa6pnbdUeFsFXJbt/fcwhjN8l+OukHac8sW1VrXHAKHFv2+YkN7Zwpg7waPfPD6Yc4DghXmCEpu7YVKTdBQlHMSFpyYkkihIfolnQ15Cgg0k3GPlK4q5k+HIRCH67gmJ3eSFAg5Sjw9GSAlC9/axn5l9aN1eDMTSiPYkU4njw0iBnUprNQYJ8KghUbaYCwoPqvEPtIIKx0dCUdwrdT+D9oHVZtq2pfHZVr9TyOItgCO6ACbHAKauASNEATYHAPHsEzeDEejCfj1XibjBaMfGcT/Cjj/Qu9FJia</latexit><latexit sha1_base64="dcJCABiDigxxzJvWpENi3tsG2Mk=">AAACB3icdVDLSgMxFM3UV62vUZeCBItQEcuM+NyVunFZwT6gM5ZMmjqhmcyQZIQyzM6Nv+LGhSJu/QV3/o2ZdoQqeiG5h3PuJTnHixiVyrI+jcLM7Nz8QnGxtLS8srpmrm+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO0NLzK9fUeEpCG/VqOIuAG65XRAMVKa6pnbdUeFsFXJbt/fcwhjN8l+OukHac8sW1VrXHAKHFv2+YkN7Zwpg7waPfPD6Yc4DghXmCEpu7YVKTdBQlHMSFpyYkkihIfolnQ15Cgg0k3GPlK4q5k+HIRCH67gmJ3eSFAg5Sjw9GSAlC9/axn5l9aN1eDMTSiPYkU4njw0iBnUprNQYJ8KghUbaYCwoPqvEPtIIKx0dCUdwrdT+D9oHVZtq2pfHZVr9TyOItgCO6ACbHAKauASNEATYHAPHsEzeDEejCfj1XibjBaMfGcT/Cjj/Qu9FJia</latexit><latexit sha1_base64="dcJCABiDigxxzJvWpENi3tsG2Mk=">AAACB3icdVDLSgMxFM3UV62vUZeCBItQEcuM+NyVunFZwT6gM5ZMmjqhmcyQZIQyzM6Nv+LGhSJu/QV3/o2ZdoQqeiG5h3PuJTnHixiVyrI+jcLM7Nz8QnGxtLS8srpmrm+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO0NLzK9fUeEpCG/VqOIuAG65XRAMVKa6pnbdUeFsFXJbt/fcwhjN8l+OukHac8sW1VrXHAKHFv2+YkN7Zwpg7waPfPD6Yc4DghXmCEpu7YVKTdBQlHMSFpyYkkihIfolnQ15Cgg0k3GPlK4q5k+HIRCH67gmJ3eSFAg5Sjw9GSAlC9/axn5l9aN1eDMTSiPYkU4njw0iBnUprNQYJ8KghUbaYCwoPqvEPtIIKx0dCUdwrdT+D9oHVZtq2pfHZVr9TyOItgCO6ACbHAKauASNEATYHAPHsEzeDEejCfj1XibjBaMfGcT/Cjj/Qu9FJia</latexit><latexit sha1_base64="dcJCABiDigxxzJvWpENi3tsG2Mk=">AAACB3icdVDLSgMxFM3UV62vUZeCBItQEcuM+NyVunFZwT6gM5ZMmjqhmcyQZIQyzM6Nv+LGhSJu/QV3/o2ZdoQqeiG5h3PuJTnHixiVyrI+jcLM7Nz8QnGxtLS8srpmrm+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO0NLzK9fUeEpCG/VqOIuAG65XRAMVKa6pnbdUeFsFXJbt/fcwhjN8l+OukHac8sW1VrXHAKHFv2+YkN7Zwpg7waPfPD6Yc4DghXmCEpu7YVKTdBQlHMSFpyYkkihIfolnQ15Cgg0k3GPlK4q5k+HIRCH67gmJ3eSFAg5Sjw9GSAlC9/axn5l9aN1eDMTSiPYkU4njw0iBnUprNQYJ8KghUbaYCwoPqvEPtIIKx0dCUdwrdT+D9oHVZtq2pfHZVr9TyOItgCO6ACbHAKauASNEATYHAPHsEzeDEejCfj1XibjBaMfGcT/Cjj/Qu9FJia</latexit>

FL
<latexit sha1_base64="8Owz3a5diLmH2V+u+kRpxjoeGiA=">AAAB7HicbVA9SwNBEJ2LXzF+xVjaLAbBKtzZaCUBQSwsInhJIDnC3maSLNnbO3b3hHAE/AGCjYVBbP1Bdv4bNx+FJj4YeLw3w8y8MBFcG9f9dnJr6xubW/ntws7u3v5B8bBU13GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8nvqNR1Sax/LBjBIMItqXvMcZNVbybzrZ3bhTLLsVdwaySrwFKVdLk+cnAKh1il/tbszSCKVhgmrd8tzEBBlVhjOB40I71ZhQNqR9bFkqaYQ6yGbHjsmpVbqkFytb0pCZ+nsio5HWoyi0nRE1A73sTcX/vFZqepdBxmWSGpRsvqiXCmJiMv2cdLlCZsTIEsoUt7cSNqCKMmPzKdgQvOWXV0n9vOK5Fe/epnEFc+ThGE7gDDy4gCrcQg18YMDhBd5g4kjn1Xl3PuatOWcxcwR/4Hz+AFFSkIQ=</latexit><latexit sha1_base64="TCdHibIijVr5DEJrqE1Ic2LU1rM=">AAAB7HicbVA9SwNBEJ2LXzHxI8bSZjEKqcKdjVYSEMTCIoKXCMkR9jZ7yZK93WN3TwhH/AWCjYVBbP1Bdv4bNx+FJj4YeLw3w8y8MOFMG9f9dnJr6xubW/ntQnFnd2+/dFBuapkqQn0iuVQPIdaUM0F9wwynD4miOA45bYXDq6nfeqRKMynuzSihQYz7gkWMYGMl/7qb3Y67pYpbc2dAq8RbkEq9PHl+qp4UG93SV6cnSRpTYQjHWrc9NzFBhpVhhNNxoZNqmmAyxH3atlTgmOogmx07RqdW6aFIKlvCoJn6eyLDsdajOLSdMTYDvexNxf+8dmqiiyBjIkkNFWS+KEo5MhJNP0c9pigxfGQJJorZWxEZYIWJsfkUbAje8surpHlW89yad2fTuIQ58nAEx1AFD86hDjfQAB8IMHiBN5g4wnl13p2PeWvOWcwcwh84nz/C+ZDZ</latexit><latexit sha1_base64="TCdHibIijVr5DEJrqE1Ic2LU1rM=">AAAB7HicbVA9SwNBEJ2LXzHxI8bSZjEKqcKdjVYSEMTCIoKXCMkR9jZ7yZK93WN3TwhH/AWCjYVBbP1Bdv4bNx+FJj4YeLw3w8y8MOFMG9f9dnJr6xubW/ntQnFnd2+/dFBuapkqQn0iuVQPIdaUM0F9wwynD4miOA45bYXDq6nfeqRKMynuzSihQYz7gkWMYGMl/7qb3Y67pYpbc2dAq8RbkEq9PHl+qp4UG93SV6cnSRpTYQjHWrc9NzFBhpVhhNNxoZNqmmAyxH3atlTgmOogmx07RqdW6aFIKlvCoJn6eyLDsdajOLSdMTYDvexNxf+8dmqiiyBjIkkNFWS+KEo5MhJNP0c9pigxfGQJJorZWxEZYIWJsfkUbAje8surpHlW89yad2fTuIQ58nAEx1AFD86hDjfQAB8IMHiBN5g4wnl13p2PeWvOWcwcwh84nz/C+ZDZ</latexit><latexit sha1_base64="GvsOczAoV9uCcSAvHn1AKzotEe8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86EkKgnjwUMG0hTaUzXbTLt1swu5EKKG/wYsHRbz6g7z5b9y2OWjrg4HHezPMzAtTKQy67rdTWlvf2Nwqb1d2dvf2D6qHRy2TZJpxnyUy0Z2QGi6F4j4KlLyTak7jUPJ2OL6Z+e0nro1I1CNOUh7EdKhEJBhFK/m3/fx+2q/W3Lo7B1klXkFqUKDZr371BgnLYq6QSWpM13NTDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7JScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo6sgFyrNkCu2WBRlkmBCZp+TgdCcoZxYQpkW9lbCRlRThjafig3BW355lbQu6p5b9x7cWuO6iKMMJ3AK5+DBJTTgDprgAwMBz/AKb45yXpx352PRWnKKmWP4A+fzB6pJjo0=</latexit>

Si
<latexit sha1_base64="TstOK9D89uo7ZrHnmb5GzskUBPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JsFLx4rmrbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkpr6xubW+Xtys7u3v5B9fCoZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7HtzO//cS1EYl6xEnKg5gOlYgEo2gl/6Gfi2m/WnPr7hxklXgFqUGBZr/61RskLIu5QiapMV3PTTHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+bFTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZl9TgZCc4ZyYgllWthbCRtRTRnafCo2BG/55VXSuqh7bt27v6w1boo4ynACp3AOHlxBA+6gCT4wEPAMr/DmKOfFeXc+Fq0lp5g5hj9wPn8A68+OvA==</latexit><latexit sha1_base64="TstOK9D89uo7ZrHnmb5GzskUBPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JsFLx4rmrbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkpr6xubW+Xtys7u3v5B9fCoZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7HtzO//cS1EYl6xEnKg5gOlYgEo2gl/6Gfi2m/WnPr7hxklXgFqUGBZr/61RskLIu5QiapMV3PTTHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+bFTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZl9TgZCc4ZyYgllWthbCRtRTRnafCo2BG/55VXSuqh7bt27v6w1boo4ynACp3AOHlxBA+6gCT4wEPAMr/DmKOfFeXc+Fq0lp5g5hj9wPn8A68+OvA==</latexit><latexit sha1_base64="TstOK9D89uo7ZrHnmb5GzskUBPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JsFLx4rmrbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkpr6xubW+Xtys7u3v5B9fCoZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7HtzO//cS1EYl6xEnKg5gOlYgEo2gl/6Gfi2m/WnPr7hxklXgFqUGBZr/61RskLIu5QiapMV3PTTHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+bFTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZl9TgZCc4ZyYgllWthbCRtRTRnafCo2BG/55VXSuqh7bt27v6w1boo4ynACp3AOHlxBA+6gCT4wEPAMr/DmKOfFeXc+Fq0lp5g5hj9wPn8A68+OvA==</latexit><latexit sha1_base64="TstOK9D89uo7ZrHnmb5GzskUBPw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JsFLx4rmrbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkpr6xubW+Xtys7u3v5B9fCoZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7HtzO//cS1EYl6xEnKg5gOlYgEo2gl/6Gfi2m/WnPr7hxklXgFqUGBZr/61RskLIu5QiapMV3PTTHIqUbBJJ9WepnhKWVjOuRdSxWNuQny+bFTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/ud1M4yug1yoNEOu2GJRlEmCCZl9TgZCc4ZyYgllWthbCRtRTRnafCo2BG/55VXSuqh7bt27v6w1boo4ynACp3AOHlxBA+6gCT4wEPAMr/DmKOfFeXc+Fq0lp5g5hj9wPn8A68+OvA==</latexit>



EN back-up                                                                                        Eluned Smith                                 
  

• Muons vs electron decay rates, hadron uncertainties cancel 
• Unambiguous sign of NP if deviates from SM expectation 

128

“Clean” Lepton Flavour Universality (LFU) observables

R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit>

“Clean” observables:

JHEP 08 (2017) 055

arXiv:2103.11769

B0 ! K⇤0ll, B+ ! K+ll
<latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit>

B0 ! K⇤0ll, B+ ! K+ll
<latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit><latexit sha1_base64="FkBUKcnrCQVh38U3idMaB8Ke6uY=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyCWCkZFXRZ6kZwU8FeoJ2WTJppQzOZIckoZZgHceOruHGhiBsXgm9j2s5CWw8Efv7vHE7O70WcKY3Qt7WwuLS8sppby69vbG5t2zu7dRXGktAaCXkomx5WlDNBa5ppTpuRpDjwOG14w6sxb9xTqVgo7vQoom6A+4L5jGBtrK59VukkKG1L1h9oLGX4AG86yTFKOT+BBhVnUdGQrl1AJTQpOC+cTBRAVtWu/dnuhSQOqNCEY6VaDoq0m2CpGeE0zbdjRSNMhrhPW0YKHFDlJpPjUnhonB70Q2me0HDi/p5IcKDUKPBMZ4D1QM2ysfkfa8Xav3QTJqJYU0Gmi/yYQx3CcVKwxyQlmo+MwEQy81dIBlhiok2eeROCM3vyvKiflhxUcm7PC+VKFkcO7IMDcAQccAHK4BpUQQ0Q8AiewSt4s56sF+vd+pi2LljZzB74U9bXD1F8oYE=</latexit>

3fb-1

q2 = m2(`+`�)
<latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit>

2.3� 2.5�
<latexit sha1_base64="6vbjsWbJ9O9yAxr9U6mN96Nh6rY=">AAAB9HicdVDLSgMxFM34rPVVdekmWAQ3Dpnp2NZd0Y3LCvYB7VAyadqGJjNjkimUod/hxoUibv0Yd/6NmbaCih64cDjnXu69J4g5UxqhD2tldW19YzO3ld/e2d3bLxwcNlWUSEIbJOKRbAdYUc5C2tBMc9qOJcUi4LQVjK8zvzWhUrEovNPTmPoCD0M2YARrI/muXTp37YuuYkOBe4Uisi+rZdcrQ2QjVHFcJyNuxSt50DFKhiJYot4rvHf7EUkEDTXhWKmOg2Ltp1hqRjid5buJojEmYzykHUNDLKjy0/nRM3hqlD4cRNJUqOFc/T6RYqHUVASmU2A9Ur+9TPzL6yR6UPVTFsaJpiFZLBokHOoIZgnAPpOUaD41BBPJzK2QjLDERJuc8iaEr0/h/6Tp2g6ynVuvWLtaxpEDx+AEnAEHVEAN3IA6aAAC7sEDeALP1sR6tF6s10XrirWcOQI/YL19AhAfkQA=</latexit><latexit sha1_base64="6vbjsWbJ9O9yAxr9U6mN96Nh6rY=">AAAB9HicdVDLSgMxFM34rPVVdekmWAQ3Dpnp2NZd0Y3LCvYB7VAyadqGJjNjkimUod/hxoUibv0Yd/6NmbaCih64cDjnXu69J4g5UxqhD2tldW19YzO3ld/e2d3bLxwcNlWUSEIbJOKRbAdYUc5C2tBMc9qOJcUi4LQVjK8zvzWhUrEovNPTmPoCD0M2YARrI/muXTp37YuuYkOBe4Uisi+rZdcrQ2QjVHFcJyNuxSt50DFKhiJYot4rvHf7EUkEDTXhWKmOg2Ltp1hqRjid5buJojEmYzykHUNDLKjy0/nRM3hqlD4cRNJUqOFc/T6RYqHUVASmU2A9Ur+9TPzL6yR6UPVTFsaJpiFZLBokHOoIZgnAPpOUaD41BBPJzK2QjLDERJuc8iaEr0/h/6Tp2g6ynVuvWLtaxpEDx+AEnAEHVEAN3IA6aAAC7sEDeALP1sR6tF6s10XrirWcOQI/YL19AhAfkQA=</latexit><latexit sha1_base64="6vbjsWbJ9O9yAxr9U6mN96Nh6rY=">AAAB9HicdVDLSgMxFM34rPVVdekmWAQ3Dpnp2NZd0Y3LCvYB7VAyadqGJjNjkimUod/hxoUibv0Yd/6NmbaCih64cDjnXu69J4g5UxqhD2tldW19YzO3ld/e2d3bLxwcNlWUSEIbJOKRbAdYUc5C2tBMc9qOJcUi4LQVjK8zvzWhUrEovNPTmPoCD0M2YARrI/muXTp37YuuYkOBe4Uisi+rZdcrQ2QjVHFcJyNuxSt50DFKhiJYot4rvHf7EUkEDTXhWKmOg2Ltp1hqRjid5buJojEmYzykHUNDLKjy0/nRM3hqlD4cRNJUqOFc/T6RYqHUVASmU2A9Ur+9TPzL6yR6UPVTFsaJpiFZLBokHOoIZgnAPpOUaD41BBPJzK2QjLDERJuc8iaEr0/h/6Tp2g6ynVuvWLtaxpEDx+AEnAEHVEAN3IA6aAAC7sEDeALP1sR6tF6s10XrirWcOQI/YL19AhAfkQA=</latexit><latexit sha1_base64="6vbjsWbJ9O9yAxr9U6mN96Nh6rY=">AAAB9HicdVDLSgMxFM34rPVVdekmWAQ3Dpnp2NZd0Y3LCvYB7VAyadqGJjNjkimUod/hxoUibv0Yd/6NmbaCih64cDjnXu69J4g5UxqhD2tldW19YzO3ld/e2d3bLxwcNlWUSEIbJOKRbAdYUc5C2tBMc9qOJcUi4LQVjK8zvzWhUrEovNPTmPoCD0M2YARrI/muXTp37YuuYkOBe4Uisi+rZdcrQ2QjVHFcJyNuxSt50DFKhiJYot4rvHf7EUkEDTXhWKmOg2Ltp1hqRjid5buJojEmYzykHUNDLKjy0/nRM3hqlD4cRNJUqOFc/T6RYqHUVASmU2A9Ur+9TPzL6yR6UPVTFsaJpiFZLBokHOoIZgnAPpOUaD41BBPJzK2QjLDERJuc8iaEr0/h/6Tp2g6ynVuvWLtaxpEDx+AEnAEHVEAN3IA6aAAC7sEDeALP1sR6tF6s10XrirWcOQI/YL19AhAfkQA=</latexit>

3.1�
<latexit sha1_base64="vT/LWLzNAtqq9WmgkbiLTDVWklY=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFTJpaOuu6MZlBfuQNpTJdNIOnUnCzEQooV/hxoUibv0cd/6Nk7aCih64cDjnXu69J0g4U9pxPqzC2vrG5lZxu7Szu7d/UD486qg4lYS2Scxj2QuwopxFtK2Z5rSXSIpFwGk3mF7lfveeSsXi6FbPEuoLPI5YyAjWRrqr2mig2FjgYbni2BeNmuvVoGM7Th25KCdu3at6EBklRwWs0BqW3wejmKSCRppwrFQfOYn2Myw1I5zOS4NU0QSTKR7TvqERFlT52eLgOTwzygiGsTQVabhQv09kWCg1E4HpFFhP1G8vF//y+qkOG37GoiTVNCLLRWHKoY5h/j0cMUmJ5jNDMJHM3ArJBEtMtMmoZEL4+hT+TzqujRwb3XiV5uUqjiI4AafgHCBQB01wDVqgDQgQ4AE8gWdLWo/Wi/W6bC1Yq5lj8APW2ydMpJAV</latexit><latexit sha1_base64="vT/LWLzNAtqq9WmgkbiLTDVWklY=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFTJpaOuu6MZlBfuQNpTJdNIOnUnCzEQooV/hxoUibv0cd/6Nk7aCih64cDjnXu69J0g4U9pxPqzC2vrG5lZxu7Szu7d/UD486qg4lYS2Scxj2QuwopxFtK2Z5rSXSIpFwGk3mF7lfveeSsXi6FbPEuoLPI5YyAjWRrqr2mig2FjgYbni2BeNmuvVoGM7Th25KCdu3at6EBklRwWs0BqW3wejmKSCRppwrFQfOYn2Myw1I5zOS4NU0QSTKR7TvqERFlT52eLgOTwzygiGsTQVabhQv09kWCg1E4HpFFhP1G8vF//y+qkOG37GoiTVNCLLRWHKoY5h/j0cMUmJ5jNDMJHM3ArJBEtMtMmoZEL4+hT+TzqujRwb3XiV5uUqjiI4AafgHCBQB01wDVqgDQgQ4AE8gWdLWo/Wi/W6bC1Yq5lj8APW2ydMpJAV</latexit><latexit sha1_base64="vT/LWLzNAtqq9WmgkbiLTDVWklY=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFTJpaOuu6MZlBfuQNpTJdNIOnUnCzEQooV/hxoUibv0cd/6Nk7aCih64cDjnXu69J0g4U9pxPqzC2vrG5lZxu7Szu7d/UD486qg4lYS2Scxj2QuwopxFtK2Z5rSXSIpFwGk3mF7lfveeSsXi6FbPEuoLPI5YyAjWRrqr2mig2FjgYbni2BeNmuvVoGM7Th25KCdu3at6EBklRwWs0BqW3wejmKSCRppwrFQfOYn2Myw1I5zOS4NU0QSTKR7TvqERFlT52eLgOTwzygiGsTQVabhQv09kWCg1E4HpFFhP1G8vF//y+qkOG37GoiTVNCLLRWHKoY5h/j0cMUmJ5jNDMJHM3ArJBEtMtMmoZEL4+hT+TzqujRwb3XiV5uUqjiI4AafgHCBQB01wDVqgDQgQ4AE8gWdLWo/Wi/W6bC1Yq5lj8APW2ydMpJAV</latexit><latexit sha1_base64="vT/LWLzNAtqq9WmgkbiLTDVWklY=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFTJpaOuu6MZlBfuQNpTJdNIOnUnCzEQooV/hxoUibv0cd/6Nk7aCih64cDjnXu69J0g4U9pxPqzC2vrG5lZxu7Szu7d/UD486qg4lYS2Scxj2QuwopxFtK2Z5rSXSIpFwGk3mF7lfveeSsXi6FbPEuoLPI5YyAjWRrqr2mig2FjgYbni2BeNmuvVoGM7Th25KCdu3at6EBklRwWs0BqW3wejmKSCRppwrFQfOYn2Myw1I5zOS4NU0QSTKR7TvqERFlT52eLgOTwzygiGsTQVabhQv09kWCg1E4HpFFhP1G8vF//y+qkOG37GoiTVNCLLRWHKoY5h/j0cMUmJ5jNDMJHM3ArJBEtMtMmoZEL4+hT+TzqujRwb3XiV5uUqjiI4AafgHCBQB01wDVqgDQgQ4AE8gWdLWo/Wi/W6bC1Yq5lj8APW2ydMpJAV</latexit>

⇤0
b ! pK`+`�

<latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit>

+ : + new results coming very soon

http://arxiv.org/abs/arXiv:2103.11769
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Why these anomalies?
arXiv:2109.06065

Generally what is meant by “flavour-anomalies”

Are we ambulance 
chasing?
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The future is angular… 

• A full angular analysis of                                   modes: 
• Confirm LFU results in experimentally orthogonal way 
• Gives far more in-depth info on the structure of NP   
• Can construct observables between electrons and muons 

with less dependence on charm loop                                  

130

arXiv:1612.05014v1 

SM

arXiv:1605.03156

B ! V (! hh)e+e�
<latexit sha1_base64="DyyKvCp/kLb+20QMmJGIptVpQzM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKmJJRNBlqRuXFewD2lgm05t26OTBzEQoIW78FTcuFHHrX7jzb5y0WWjrgbkczrmXO/e4EWdSWda3UVhaXlldK66XNja3tnfM3b2WDGNBoUlDHoqOSyRwFkBTMcWhEwkgvsuh7Y6vM7/9AEKyMLhTkwgcnwwD5jFKlJb65kG9p0LcqmR1NDqB++Q01eUs7Ztlq2pNgReJnZMyytHom1+9QUhjHwJFOZGya1uRchIiFKMc0lIvlhAROiZD6GoaEB+kk0wvSPGxVgbYC4V+gcJT9fdEQnwpJ76rO32iRnLey8T/vG6svCsnYUEUKwjobJEXc6zPzeLAAyaAKj7RhFDB9F8xHRFBqNKhlXQI9vzJi6R1XrWtqn17Ua7V8ziK6BAdoQqy0SWqoRvUQE1E0SN6Rq/ozXgyXox342PWWjDymX30B8bnD+CHleA=</latexit><latexit sha1_base64="DyyKvCp/kLb+20QMmJGIptVpQzM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKmJJRNBlqRuXFewD2lgm05t26OTBzEQoIW78FTcuFHHrX7jzb5y0WWjrgbkczrmXO/e4EWdSWda3UVhaXlldK66XNja3tnfM3b2WDGNBoUlDHoqOSyRwFkBTMcWhEwkgvsuh7Y6vM7/9AEKyMLhTkwgcnwwD5jFKlJb65kG9p0LcqmR1NDqB++Q01eUs7Ztlq2pNgReJnZMyytHom1+9QUhjHwJFOZGya1uRchIiFKMc0lIvlhAROiZD6GoaEB+kk0wvSPGxVgbYC4V+gcJT9fdEQnwpJ76rO32iRnLey8T/vG6svCsnYUEUKwjobJEXc6zPzeLAAyaAKj7RhFDB9F8xHRFBqNKhlXQI9vzJi6R1XrWtqn17Ua7V8ziK6BAdoQqy0SWqoRvUQE1E0SN6Rq/ozXgyXox342PWWjDymX30B8bnD+CHleA=</latexit><latexit sha1_base64="DyyKvCp/kLb+20QMmJGIptVpQzM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKmJJRNBlqRuXFewD2lgm05t26OTBzEQoIW78FTcuFHHrX7jzb5y0WWjrgbkczrmXO/e4EWdSWda3UVhaXlldK66XNja3tnfM3b2WDGNBoUlDHoqOSyRwFkBTMcWhEwkgvsuh7Y6vM7/9AEKyMLhTkwgcnwwD5jFKlJb65kG9p0LcqmR1NDqB++Q01eUs7Ztlq2pNgReJnZMyytHom1+9QUhjHwJFOZGya1uRchIiFKMc0lIvlhAROiZD6GoaEB+kk0wvSPGxVgbYC4V+gcJT9fdEQnwpJ76rO32iRnLey8T/vG6svCsnYUEUKwjobJEXc6zPzeLAAyaAKj7RhFDB9F8xHRFBqNKhlXQI9vzJi6R1XrWtqn17Ua7V8ziK6BAdoQqy0SWqoRvUQE1E0SN6Rq/ozXgyXox342PWWjDymX30B8bnD+CHleA=</latexit><latexit sha1_base64="DyyKvCp/kLb+20QMmJGIptVpQzM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKmJJRNBlqRuXFewD2lgm05t26OTBzEQoIW78FTcuFHHrX7jzb5y0WWjrgbkczrmXO/e4EWdSWda3UVhaXlldK66XNja3tnfM3b2WDGNBoUlDHoqOSyRwFkBTMcWhEwkgvsuh7Y6vM7/9AEKyMLhTkwgcnwwD5jFKlJb65kG9p0LcqmR1NDqB++Q01eUs7Ztlq2pNgReJnZMyytHom1+9QUhjHwJFOZGya1uRchIiFKMc0lIvlhAROiZD6GoaEB+kk0wvSPGxVgbYC4V+gcJT9fdEQnwpJ76rO32iRnLey8T/vG6svCsnYUEUKwjobJEXc6zPzeLAAyaAKj7RhFDB9F8xHRFBqNKhlXQI9vzJi6R1XrWtqn17Ua7V8ziK6BAdoQqy0SWqoRvUQE1E0SN6Rq/ozXgyXox342PWWjDymX30B8bnD+CHleA=</latexit>

Belle results

Q5 = P
0µ
5 � P

0e
5

<latexit sha1_base64="VHVDz5suhZyIxLRw9kvL0KKGTKA=">AAACBnicbZBNS8MwGMfT+TbnW9WjCMEhenG04tCLMPTicQP3AlstaZZuYWlaklQYpScvfhUvHhTx6mfw5rcx7XrQ6R8Cv/yf5yF5/l7EqFSW9WWUFhaXllfKq5W19Y3NLXN7pyPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3Kd1bv3REga8ls1jYgToBGnPsVIacs191tuHV7C5l1yNAji1E3q6Ul2ITm6ZtWqWbngX7ALqIJCTdf8HAxDHAeEK8yQlH3bipSTIKEoZiStDGJJIoQnaET6GjkKiHSSfI0UHmpnCP1Q6MMVzN2fEwkKpJwGnu4MkBrL+Vpm/lfrx8q/cBLKo1gRjmcP+TGDKoRZJnBIBcGKTTUgLKj+K8RjJBBWOrmKDsGeX/kvdE5rtlWzW2fVxlURRxnsgQNwDGxwDhrgBjRBG2DwAJ7AC3g1Ho1n4814n7WWjGJmF/yS8fENNRSXsQ==</latexit><latexit sha1_base64="VHVDz5suhZyIxLRw9kvL0KKGTKA=">AAACBnicbZBNS8MwGMfT+TbnW9WjCMEhenG04tCLMPTicQP3AlstaZZuYWlaklQYpScvfhUvHhTx6mfw5rcx7XrQ6R8Cv/yf5yF5/l7EqFSW9WWUFhaXllfKq5W19Y3NLXN7pyPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3Kd1bv3REga8ls1jYgToBGnPsVIacs191tuHV7C5l1yNAji1E3q6Ul2ITm6ZtWqWbngX7ALqIJCTdf8HAxDHAeEK8yQlH3bipSTIKEoZiStDGJJIoQnaET6GjkKiHSSfI0UHmpnCP1Q6MMVzN2fEwkKpJwGnu4MkBrL+Vpm/lfrx8q/cBLKo1gRjmcP+TGDKoRZJnBIBcGKTTUgLKj+K8RjJBBWOrmKDsGeX/kvdE5rtlWzW2fVxlURRxnsgQNwDGxwDhrgBjRBG2DwAJ7AC3g1Ho1n4814n7WWjGJmF/yS8fENNRSXsQ==</latexit><latexit sha1_base64="VHVDz5suhZyIxLRw9kvL0KKGTKA=">AAACBnicbZBNS8MwGMfT+TbnW9WjCMEhenG04tCLMPTicQP3AlstaZZuYWlaklQYpScvfhUvHhTx6mfw5rcx7XrQ6R8Cv/yf5yF5/l7EqFSW9WWUFhaXllfKq5W19Y3NLXN7pyPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3Kd1bv3REga8ls1jYgToBGnPsVIacs191tuHV7C5l1yNAji1E3q6Ul2ITm6ZtWqWbngX7ALqIJCTdf8HAxDHAeEK8yQlH3bipSTIKEoZiStDGJJIoQnaET6GjkKiHSSfI0UHmpnCP1Q6MMVzN2fEwkKpJwGnu4MkBrL+Vpm/lfrx8q/cBLKo1gRjmcP+TGDKoRZJnBIBcGKTTUgLKj+K8RjJBBWOrmKDsGeX/kvdE5rtlWzW2fVxlURRxnsgQNwDGxwDhrgBjRBG2DwAJ7AC3g1Ho1n4814n7WWjGJmF/yS8fENNRSXsQ==</latexit><latexit sha1_base64="VHVDz5suhZyIxLRw9kvL0KKGTKA=">AAACBnicbZBNS8MwGMfT+TbnW9WjCMEhenG04tCLMPTicQP3AlstaZZuYWlaklQYpScvfhUvHhTx6mfw5rcx7XrQ6R8Cv/yf5yF5/l7EqFSW9WWUFhaXllfKq5W19Y3NLXN7pyPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3Kd1bv3REga8ls1jYgToBGnPsVIacs191tuHV7C5l1yNAji1E3q6Ul2ITm6ZtWqWbngX7ALqIJCTdf8HAxDHAeEK8yQlH3bipSTIKEoZiStDGJJIoQnaET6GjkKiHSSfI0UHmpnCP1Q6MMVzN2fEwkKpJwGnu4MkBrL+Vpm/lfrx8q/cBLKo1gRjmcP+TGDKoRZJnBIBcGKTTUgLKj+K8RjJBBWOrmKDsGeX/kvdE5rtlWzW2fVxlURRxnsgQNwDGxwDhrgBjRBG2DwAJ7AC3g1Ho1n4814n7WWjGJmF/yS8fENNRSXsQ==</latexit>

Cµ
9,NP = �1.11

<latexit sha1_base64="CyTAvZJwtGCNOO6C0GEw3OGCtbk=">AAAB/3icdVDLSgMxFM3UV62vquDGTbAILnSY1NLHQih240oq2Ae045BJ0zY08yDJCGXswl9x40IRt/6GO//GTFtBRQ9cOJxzL/fe44acSWVZH0ZqYXFpeSW9mllb39jcym7vNGUQCUIbJOCBaLtYUs582lBMcdoOBcWey2nLHdUSv3VLhWSBf63GIbU9PPBZnxGstORk92o3cdeLJk5cOb6sT+AZPEEmQk42Z5mVcjFfKELLtKwSyqOE5EuF0wJEWkmQA3PUnex7txeQyKO+IhxL2UFWqOwYC8UIp5NMN5I0xGSEB7SjqY89Ku14ev8EHmqlB/uB0OUrOFW/T8TYk3LsubrTw2oof3uJ+JfXiVS/bMfMDyNFfTJb1I84VAFMwoA9JihRfKwJJoLpWyEZYoGJ0pFldAhfn8L/STNvIstEV4Vc9XweRxrsgwNwBBAogSq4AHXQAATcgQfwBJ6Ne+PReDFeZ60pYz6zC37AePsEZ2eUZQ==</latexit><latexit sha1_base64="CyTAvZJwtGCNOO6C0GEw3OGCtbk=">AAAB/3icdVDLSgMxFM3UV62vquDGTbAILnSY1NLHQih240oq2Ae045BJ0zY08yDJCGXswl9x40IRt/6GO//GTFtBRQ9cOJxzL/fe44acSWVZH0ZqYXFpeSW9mllb39jcym7vNGUQCUIbJOCBaLtYUs582lBMcdoOBcWey2nLHdUSv3VLhWSBf63GIbU9PPBZnxGstORk92o3cdeLJk5cOb6sT+AZPEEmQk42Z5mVcjFfKELLtKwSyqOE5EuF0wJEWkmQA3PUnex7txeQyKO+IhxL2UFWqOwYC8UIp5NMN5I0xGSEB7SjqY89Ku14ev8EHmqlB/uB0OUrOFW/T8TYk3LsubrTw2oof3uJ+JfXiVS/bMfMDyNFfTJb1I84VAFMwoA9JihRfKwJJoLpWyEZYoGJ0pFldAhfn8L/STNvIstEV4Vc9XweRxrsgwNwBBAogSq4AHXQAATcgQfwBJ6Ne+PReDFeZ60pYz6zC37AePsEZ2eUZQ==</latexit><latexit sha1_base64="CyTAvZJwtGCNOO6C0GEw3OGCtbk=">AAAB/3icdVDLSgMxFM3UV62vquDGTbAILnSY1NLHQih240oq2Ae045BJ0zY08yDJCGXswl9x40IRt/6GO//GTFtBRQ9cOJxzL/fe44acSWVZH0ZqYXFpeSW9mllb39jcym7vNGUQCUIbJOCBaLtYUs582lBMcdoOBcWey2nLHdUSv3VLhWSBf63GIbU9PPBZnxGstORk92o3cdeLJk5cOb6sT+AZPEEmQk42Z5mVcjFfKELLtKwSyqOE5EuF0wJEWkmQA3PUnex7txeQyKO+IhxL2UFWqOwYC8UIp5NMN5I0xGSEB7SjqY89Ku14ev8EHmqlB/uB0OUrOFW/T8TYk3LsubrTw2oof3uJ+JfXiVS/bMfMDyNFfTJb1I84VAFMwoA9JihRfKwJJoLpWyEZYoGJ0pFldAhfn8L/STNvIstEV4Vc9XweRxrsgwNwBBAogSq4AHXQAATcgQfwBJ6Ne+PReDFeZ60pYz6zC37AePsEZ2eUZQ==</latexit><latexit sha1_base64="CyTAvZJwtGCNOO6C0GEw3OGCtbk=">AAAB/3icdVDLSgMxFM3UV62vquDGTbAILnSY1NLHQih240oq2Ae045BJ0zY08yDJCGXswl9x40IRt/6GO//GTFtBRQ9cOJxzL/fe44acSWVZH0ZqYXFpeSW9mllb39jcym7vNGUQCUIbJOCBaLtYUs582lBMcdoOBcWey2nLHdUSv3VLhWSBf63GIbU9PPBZnxGstORk92o3cdeLJk5cOb6sT+AZPEEmQk42Z5mVcjFfKELLtKwSyqOE5EuF0wJEWkmQA3PUnex7txeQyKO+IhxL2UFWqOwYC8UIp5NMN5I0xGSEB7SjqY89Ku14ev8EHmqlB/uB0OUrOFW/T8TYk3LsubrTw2oof3uJ+JfXiVS/bMfMDyNFfTJb1I84VAFMwoA9JihRfKwJJoLpWyEZYoGJ0pFldAhfn8L/STNvIstEV4Vc9XweRxrsgwNwBBAogSq4AHXQAATcgQfwBJ6Ne+PReDFeZ60pYz6zC37AePsEZ2eUZQ==</latexit>
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And also data-driven…

• Measured for                             (minimal interference 
found), ongoing for

131

• Fit directly for Wilson Coefficients and extract charm-loop 
interference from data

Ceff
9 = C9 +

X

j

⌘je
i�jAres

j (q2)

<latexit sha1_base64="mPFu+RXFCWlyc4TbjmC4TgpPen4="></latexit><latexit sha1_base64="mPFu+RXFCWlyc4TbjmC4TgpPen4="></latexit><latexit sha1_base64="mPFu+RXFCWlyc4TbjmC4TgpPen4="></latexit><latexit sha1_base64="mPFu+RXFCWlyc4TbjmC4TgpPen4="></latexit>

relative phase

magnitude lineshape

B+ ! K+µ+µ�
<latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit>

B0 ! K⇤0µ+µ�
<latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit>

Breit-wigner or dispersion relation for line shape

Eur. Phys. J. C (2017) 77: 161
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what               observables we have 
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Branching  
fractions

b ! s`+`�
<latexit sha1_base64="8FflaoO80yWigU6cxWnwVaoP7WA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARBLEk4nNXdOOygn1AE8tketMOnTyYmQglZuGvuHGhiFt/w51/47SNUEUPDHM4517uvceLOZPKsj6Nwszs3PxCcbG0tLyyumaubzRklAgKdRrxSLQ8IoGzEOqKKQ6tWAAJPA5Nb3A58pt3ICSLwhs1jMENSC9kPqNEaaljbnmOirB0gPPbdD+b/AdZxyxbFWsMPEWOLfv8xMZ2rpRRjlrH/HC6EU0CCBXlRMq2bcXKTYlQjHLISk4iISZ0QHrQ1jQkAUg3He+f4V2tdLEfCf1ChcfqdEdKAimHgacrA6L68rc3Ev/y2onyz9yUhXGiIKSTQX7CsT55FAbuMgFU8aEmhAqmd8W0TwShSkdW0iF8X4r/J43Dim1V7OujcvUij6OIttEO2kM2OkVVdIVqqI4oukeP6Bm9GA/Gk/FqvE1KC0bes4l+wHj/Aul9lgc=</latexit><latexit sha1_base64="8FflaoO80yWigU6cxWnwVaoP7WA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARBLEk4nNXdOOygn1AE8tketMOnTyYmQglZuGvuHGhiFt/w51/47SNUEUPDHM4517uvceLOZPKsj6Nwszs3PxCcbG0tLyyumaubzRklAgKdRrxSLQ8IoGzEOqKKQ6tWAAJPA5Nb3A58pt3ICSLwhs1jMENSC9kPqNEaaljbnmOirB0gPPbdD+b/AdZxyxbFWsMPEWOLfv8xMZ2rpRRjlrH/HC6EU0CCBXlRMq2bcXKTYlQjHLISk4iISZ0QHrQ1jQkAUg3He+f4V2tdLEfCf1ChcfqdEdKAimHgacrA6L68rc3Ev/y2onyz9yUhXGiIKSTQX7CsT55FAbuMgFU8aEmhAqmd8W0TwShSkdW0iF8X4r/J43Dim1V7OujcvUij6OIttEO2kM2OkVVdIVqqI4oukeP6Bm9GA/Gk/FqvE1KC0bes4l+wHj/Aul9lgc=</latexit><latexit sha1_base64="8FflaoO80yWigU6cxWnwVaoP7WA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARBLEk4nNXdOOygn1AE8tketMOnTyYmQglZuGvuHGhiFt/w51/47SNUEUPDHM4517uvceLOZPKsj6Nwszs3PxCcbG0tLyyumaubzRklAgKdRrxSLQ8IoGzEOqKKQ6tWAAJPA5Nb3A58pt3ICSLwhs1jMENSC9kPqNEaaljbnmOirB0gPPbdD+b/AdZxyxbFWsMPEWOLfv8xMZ2rpRRjlrH/HC6EU0CCBXlRMq2bcXKTYlQjHLISk4iISZ0QHrQ1jQkAUg3He+f4V2tdLEfCf1ChcfqdEdKAimHgacrA6L68rc3Ev/y2onyz9yUhXGiIKSTQX7CsT55FAbuMgFU8aEmhAqmd8W0TwShSkdW0iF8X4r/J43Dim1V7OujcvUij6OIttEO2kM2OkVVdIVqqI4oukeP6Bm9GA/Gk/FqvE1KC0bes4l+wHj/Aul9lgc=</latexit><latexit sha1_base64="8FflaoO80yWigU6cxWnwVaoP7WA=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARBLEk4nNXdOOygn1AE8tketMOnTyYmQglZuGvuHGhiFt/w51/47SNUEUPDHM4517uvceLOZPKsj6Nwszs3PxCcbG0tLyyumaubzRklAgKdRrxSLQ8IoGzEOqKKQ6tWAAJPA5Nb3A58pt3ICSLwhs1jMENSC9kPqNEaaljbnmOirB0gPPbdD+b/AdZxyxbFWsMPEWOLfv8xMZ2rpRRjlrH/HC6EU0CCBXlRMq2bcXKTYlQjHLISk4iISZ0QHrQ1jQkAUg3He+f4V2tdLEfCf1ChcfqdEdKAimHgacrA6L68rc3Ev/y2onyz9yUhXGiIKSTQX7CsT55FAbuMgFU8aEmhAqmd8W0TwShSkdW0iF8X4r/J43Dim1V7OujcvUij6OIttEO2kM2OkVVdIVqqI4oukeP6Bm9GA/Gk/FqvE1KC0bes4l+wHj/Aul9lgc=</latexit>

Angular 
analysis

Lepton Flavour 
Universality 
(LFU)

Theoretical 
robustness

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>



EN back-up                                                                                        Eluned Smith                                 
  

• Double ratio very robust against systematic effects, single ratio: 

In practice measure double-ratio: 
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R(X) =
B(B ! Xµµ)

B(B ! Xee)
/
B(B ! XJ/ [! µµ])

B(B ! XJ/ [! ee])
<latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit>

Lepton Flavour Universality tests defined as R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit>

r(J/ )
<latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit>

= 0.981± 0.020
<latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit>

(arXiv:2103.11769)

Experimental summary: LFU + electrons

Efficiencies from simulation Yields from fits to invariant mass 

e.g. for RK

Although electrons more challenging, deviation from SM is largely 
due to the muon modes, not electrons 

 https://indico.cern.ch/event/1106753/

https://indico.cern.ch/event/1106753/
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Isospin asymmetry and BF of     

Sub-Project [E]

Angular analysis of      

B ! Kµ+µ�
<latexit sha1_base64="tckGkCtY88j7sQb88AbOQ/h2muc=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCIJYZEXRZ6kZwU8E+oDOWTJppQ5PMkGSEOgz+ihsXirj1P9z5N6bTWWj1QMjhnHu5954gZlRpx/mySguLS8sr5dXK2vrG5pa9vdNWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfTv3OPZGKRuJWT2LiczQUNKQYaSP17b2GpyN47fHkLj3O8u8k69tVp+bkgH+JW5AqKNDs25/eIMIJJ0JjhpTquU6s/RRJTTEjWcVLFIkRHqMh6RkqECfKT/PtM3holAEMI2me0DBXf3akiCs14YGp5EiP1Lw3Ff/zeokOL/yUijjRRODZoDBh0Bw8jQIOqCRYs4khCEtqdoV4hCTC2gRWMSG48yf/Je3TmuvU3Juzar1RxFEG++AAHAEXnIM6uAJN0AIYPIAn8AJerUfr2Xqz3melJavo2QW/YH18A+tUlN8=</latexit><latexit sha1_base64="tckGkCtY88j7sQb88AbOQ/h2muc=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCIJYZEXRZ6kZwU8E+oDOWTJppQ5PMkGSEOgz+ihsXirj1P9z5N6bTWWj1QMjhnHu5954gZlRpx/mySguLS8sr5dXK2vrG5pa9vdNWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfTv3OPZGKRuJWT2LiczQUNKQYaSP17b2GpyN47fHkLj3O8u8k69tVp+bkgH+JW5AqKNDs25/eIMIJJ0JjhpTquU6s/RRJTTEjWcVLFIkRHqMh6RkqECfKT/PtM3holAEMI2me0DBXf3akiCs14YGp5EiP1Lw3Ff/zeokOL/yUijjRRODZoDBh0Bw8jQIOqCRYs4khCEtqdoV4hCTC2gRWMSG48yf/Je3TmuvU3Juzar1RxFEG++AAHAEXnIM6uAJN0AIYPIAn8AJerUfr2Xqz3melJavo2QW/YH18A+tUlN8=</latexit><latexit sha1_base64="tckGkCtY88j7sQb88AbOQ/h2muc=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCIJYZEXRZ6kZwU8E+oDOWTJppQ5PMkGSEOgz+ihsXirj1P9z5N6bTWWj1QMjhnHu5954gZlRpx/mySguLS8sr5dXK2vrG5pa9vdNWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfTv3OPZGKRuJWT2LiczQUNKQYaSP17b2GpyN47fHkLj3O8u8k69tVp+bkgH+JW5AqKNDs25/eIMIJJ0JjhpTquU6s/RRJTTEjWcVLFIkRHqMh6RkqECfKT/PtM3holAEMI2me0DBXf3akiCs14YGp5EiP1Lw3Ff/zeokOL/yUijjRRODZoDBh0Bw8jQIOqCRYs4khCEtqdoV4hCTC2gRWMSG48yf/Je3TmuvU3Juzar1RxFEG++AAHAEXnIM6uAJN0AIYPIAn8AJerUfr2Xqz3melJavo2QW/YH18A+tUlN8=</latexit><latexit sha1_base64="tckGkCtY88j7sQb88AbOQ/h2muc=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCIJYZEXRZ6kZwU8E+oDOWTJppQ5PMkGSEOgz+ihsXirj1P9z5N6bTWWj1QMjhnHu5954gZlRpx/mySguLS8sr5dXK2vrG5pa9vdNWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfTv3OPZGKRuJWT2LiczQUNKQYaSP17b2GpyN47fHkLj3O8u8k69tVp+bkgH+JW5AqKNDs25/eIMIJJ0JjhpTquU6s/RRJTTEjWcVLFIkRHqMh6RkqECfKT/PtM3holAEMI2me0DBXf3akiCs14YGp5EiP1Lw3Ff/zeokOL/yUijjRRODZoDBh0Bw8jQIOqCRYs4khCEtqdoV4hCTC2gRWMSG48yf/Je3TmuvU3Juzar1RxFEG++AAHAEXnIM6uAJN0AIYPIAn8AJerUfr2Xqz3melJavo2QW/YH18A+tUlN8=</latexit>

B+ ! K⇤+µ+µ�
<latexit sha1_base64="7g72kB2PeP6FPerEP0rKnMUyNsI=">AAACBHicbVBLSwMxGMzWV62vVY+9BIsgFsuuCHos9SJ4qWAf0N2WbJptQ5PskmSFsvTgxb/ixYMiXv0R3vw3pu0etHUgZJj5PpKZIGZUacf5tnIrq2vrG/nNwtb2zu6evX/QVFEiMWngiEWyHSBFGBWkoalmpB1LgnjASCsYXU/91gORikbiXo9j4nM0EDSkGGkj9exirVv2dARvu+lpeeLxpJtm19mkZ5ecijMDXCZuRkogQ71nf3n9CCecCI0ZUqrjOrH2UyQ1xYxMCl6iSIzwCA1Ix1CBOFF+OgsxgcdG6cMwkuYIDWfq740UcaXGPDCTHOmhWvSm4n9eJ9HhlZ9SESeaCDx/KEwYNKmnjcA+lQRrNjYEYUnNXyEeIomwNr0VTAnuYuRl0jyvuE7FvbsoVWtZHXlQBEfgBLjgElTBDaiDBsDgETyDV/BmPVkv1rv1MR/NWdnOIfgD6/MHeNCXWQ==</latexit><latexit sha1_base64="7g72kB2PeP6FPerEP0rKnMUyNsI=">AAACBHicbVBLSwMxGMzWV62vVY+9BIsgFsuuCHos9SJ4qWAf0N2WbJptQ5PskmSFsvTgxb/ixYMiXv0R3vw3pu0etHUgZJj5PpKZIGZUacf5tnIrq2vrG/nNwtb2zu6evX/QVFEiMWngiEWyHSBFGBWkoalmpB1LgnjASCsYXU/91gORikbiXo9j4nM0EDSkGGkj9exirVv2dARvu+lpeeLxpJtm19mkZ5ecijMDXCZuRkogQ71nf3n9CCecCI0ZUqrjOrH2UyQ1xYxMCl6iSIzwCA1Ix1CBOFF+OgsxgcdG6cMwkuYIDWfq740UcaXGPDCTHOmhWvSm4n9eJ9HhlZ9SESeaCDx/KEwYNKmnjcA+lQRrNjYEYUnNXyEeIomwNr0VTAnuYuRl0jyvuE7FvbsoVWtZHXlQBEfgBLjgElTBDaiDBsDgETyDV/BmPVkv1rv1MR/NWdnOIfgD6/MHeNCXWQ==</latexit><latexit sha1_base64="7g72kB2PeP6FPerEP0rKnMUyNsI=">AAACBHicbVBLSwMxGMzWV62vVY+9BIsgFsuuCHos9SJ4qWAf0N2WbJptQ5PskmSFsvTgxb/ixYMiXv0R3vw3pu0etHUgZJj5PpKZIGZUacf5tnIrq2vrG/nNwtb2zu6evX/QVFEiMWngiEWyHSBFGBWkoalmpB1LgnjASCsYXU/91gORikbiXo9j4nM0EDSkGGkj9exirVv2dARvu+lpeeLxpJtm19mkZ5ecijMDXCZuRkogQ71nf3n9CCecCI0ZUqrjOrH2UyQ1xYxMCl6iSIzwCA1Ix1CBOFF+OgsxgcdG6cMwkuYIDWfq740UcaXGPDCTHOmhWvSm4n9eJ9HhlZ9SESeaCDx/KEwYNKmnjcA+lQRrNjYEYUnNXyEeIomwNr0VTAnuYuRl0jyvuE7FvbsoVWtZHXlQBEfgBLjgElTBDaiDBsDgETyDV/BmPVkv1rv1MR/NWdnOIfgD6/MHeNCXWQ==</latexit><latexit sha1_base64="7g72kB2PeP6FPerEP0rKnMUyNsI=">AAACBHicbVBLSwMxGMzWV62vVY+9BIsgFsuuCHos9SJ4qWAf0N2WbJptQ5PskmSFsvTgxb/ixYMiXv0R3vw3pu0etHUgZJj5PpKZIGZUacf5tnIrq2vrG/nNwtb2zu6evX/QVFEiMWngiEWyHSBFGBWkoalmpB1LgnjASCsYXU/91gORikbiXo9j4nM0EDSkGGkj9exirVv2dARvu+lpeeLxpJtm19mkZ5ecijMDXCZuRkogQ71nf3n9CCecCI0ZUqrjOrH2UyQ1xYxMCl6iSIzwCA1Ix1CBOFF+OgsxgcdG6cMwkuYIDWfq740UcaXGPDCTHOmhWvSm4n9eJ9HhlZ9SESeaCDx/KEwYNKmnjcA+lQRrNjYEYUnNXyEeIomwNr0VTAnuYuRl0jyvuE7FvbsoVWtZHXlQBEfgBLjgElTBDaiDBsDgETyDV/BmPVkv1rv1MR/NWdnOIfgD6/MHeNCXWQ==</latexit>

B0 ! K⇤0µ+µ�
<latexit sha1_base64="lbaazZh8Inprtg3Vy/yvaz7qD9I=">AAACBHicbVBLSwMxGMzWV62vVY+9LBZBFEtWBD2WehG8VLAP6G5LNs22oUl2SbJCWfbgxb/ixYMiXv0R3vw3pu0etDoQMsx8H8lMEDOqNIRfVmFpeWV1rbhe2tjc2t6xd/daKkokJk0csUh2AqQIo4I0NdWMdGJJEA8YaQfjq6nfvidS0Ujc6UlMfI6GgoYUI22kvl2u96CnI+emlx7DzONJLz2ZX6dZ367AKpzB+UvcnFRAjkbf/vQGEU44ERozpFTXhbH2UyQ1xYxkJS9RJEZ4jIaka6hAnCg/nYXInEOjDJwwkuYI7czUnxsp4kpNeGAmOdIjtehNxf+8bqLDSz+lIk40EXj+UJgwx6SeNuIMqCRYs4khCEtq/urgEZIIa9NbyZTgLkb+S1pnVRdW3dvzSq2e11EEZXAAjoALLkANXIMGaAIMHsATeAGv1qP1bL1Z7/PRgpXv7INfsD6+AYi7l2M=</latexit><latexit sha1_base64="lbaazZh8Inprtg3Vy/yvaz7qD9I=">AAACBHicbVBLSwMxGMzWV62vVY+9LBZBFEtWBD2WehG8VLAP6G5LNs22oUl2SbJCWfbgxb/ixYMiXv0R3vw3pu0etDoQMsx8H8lMEDOqNIRfVmFpeWV1rbhe2tjc2t6xd/daKkokJk0csUh2AqQIo4I0NdWMdGJJEA8YaQfjq6nfvidS0Ujc6UlMfI6GgoYUI22kvl2u96CnI+emlx7DzONJLz2ZX6dZ367AKpzB+UvcnFRAjkbf/vQGEU44ERozpFTXhbH2UyQ1xYxkJS9RJEZ4jIaka6hAnCg/nYXInEOjDJwwkuYI7czUnxsp4kpNeGAmOdIjtehNxf+8bqLDSz+lIk40EXj+UJgwx6SeNuIMqCRYs4khCEtq/urgEZIIa9NbyZTgLkb+S1pnVRdW3dvzSq2e11EEZXAAjoALLkANXIMGaAIMHsATeAGv1qP1bL1Z7/PRgpXv7INfsD6+AYi7l2M=</latexit><latexit sha1_base64="lbaazZh8Inprtg3Vy/yvaz7qD9I=">AAACBHicbVBLSwMxGMzWV62vVY+9LBZBFEtWBD2WehG8VLAP6G5LNs22oUl2SbJCWfbgxb/ixYMiXv0R3vw3pu0etDoQMsx8H8lMEDOqNIRfVmFpeWV1rbhe2tjc2t6xd/daKkokJk0csUh2AqQIo4I0NdWMdGJJEA8YaQfjq6nfvidS0Ujc6UlMfI6GgoYUI22kvl2u96CnI+emlx7DzONJLz2ZX6dZ367AKpzB+UvcnFRAjkbf/vQGEU44ERozpFTXhbH2UyQ1xYxkJS9RJEZ4jIaka6hAnCg/nYXInEOjDJwwkuYI7czUnxsp4kpNeGAmOdIjtehNxf+8bqLDSz+lIk40EXj+UJgwx6SeNuIMqCRYs4khCEtq/urgEZIIa9NbyZTgLkb+S1pnVRdW3dvzSq2e11EEZXAAjoALLkANXIMGaAIMHsATeAGv1qP1bL1Z7/PRgpXv7INfsD6+AYi7l2M=</latexit><latexit sha1_base64="lbaazZh8Inprtg3Vy/yvaz7qD9I=">AAACBHicbVBLSwMxGMzWV62vVY+9LBZBFEtWBD2WehG8VLAP6G5LNs22oUl2SbJCWfbgxb/ixYMiXv0R3vw3pu0etDoQMsx8H8lMEDOqNIRfVmFpeWV1rbhe2tjc2t6xd/daKkokJk0csUh2AqQIo4I0NdWMdGJJEA8YaQfjq6nfvidS0Ujc6UlMfI6GgoYUI22kvl2u96CnI+emlx7DzONJLz2ZX6dZ367AKpzB+UvcnFRAjkbf/vQGEU44ERozpFTXhbH2UyQ1xYxkJS9RJEZ4jIaka6hAnCg/nYXInEOjDJwwkuYI7czUnxsp4kpNeGAmOdIjtehNxf+8bqLDSz+lIk40EXj+UJgwx6SeNuIMqCRYs4khCEtq/urgEZIIa9NbyZTgLkb+S1pnVRdW3dvzSq2e11EEZXAAjoALLkANXIMGaAIMHsATeAGv1qP1bL1Z7/PRgpXv7INfsD6+AYi7l2M=</latexit>

Angular analysis of      

Develop selection to be used in angular analyses 

B0
s ! �µ+µ�

<latexit sha1_base64="UfuFYjrpg+w4mSkiruf8RDnJYoM=">AAACBnicbVDNS8MwHE3n15xfVY8iBIcgiKMVQY9jXjxOcB+wdiXN0i0sSUuSCqP05MV/xYsHRbz6N3jzvzHrdtDpg5DHe78fyXthwqjSjvNllZaWV1bXyuuVjc2t7R17d6+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji+nvqdeyIVjcWdniTE52goaEQx0kYK7MNGP3PyQHk6hl4yoh5P+9lpXlxneWBXnZpTAP4l7pxUwRzNwP70BjFOOREaM6RUz3US7WdIaooZySteqkiC8BgNSc9QgThRflbEyOGxUQYwiqU5QsNC/bmRIa7UhIdmkiM9UoveVPzP66U6uvIzKpJUE4FnD0UpgybztBM4oJJgzSaGICyp+SvEIyQR1qa5iinBXYz8l7TPa65Tc28vqvXGvI4yOABH4AS44BLUwQ1oghbA4AE8gRfwaj1az9ab9T4bLVnznX3wC9bHNxyvmOM=</latexit><latexit sha1_base64="UfuFYjrpg+w4mSkiruf8RDnJYoM=">AAACBnicbVDNS8MwHE3n15xfVY8iBIcgiKMVQY9jXjxOcB+wdiXN0i0sSUuSCqP05MV/xYsHRbz6N3jzvzHrdtDpg5DHe78fyXthwqjSjvNllZaWV1bXyuuVjc2t7R17d6+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji+nvqdeyIVjcWdniTE52goaEQx0kYK7MNGP3PyQHk6hl4yoh5P+9lpXlxneWBXnZpTAP4l7pxUwRzNwP70BjFOOREaM6RUz3US7WdIaooZySteqkiC8BgNSc9QgThRflbEyOGxUQYwiqU5QsNC/bmRIa7UhIdmkiM9UoveVPzP66U6uvIzKpJUE4FnD0UpgybztBM4oJJgzSaGICyp+SvEIyQR1qa5iinBXYz8l7TPa65Tc28vqvXGvI4yOABH4AS44BLUwQ1oghbA4AE8gRfwaj1az9ab9T4bLVnznX3wC9bHNxyvmOM=</latexit><latexit sha1_base64="UfuFYjrpg+w4mSkiruf8RDnJYoM=">AAACBnicbVDNS8MwHE3n15xfVY8iBIcgiKMVQY9jXjxOcB+wdiXN0i0sSUuSCqP05MV/xYsHRbz6N3jzvzHrdtDpg5DHe78fyXthwqjSjvNllZaWV1bXyuuVjc2t7R17d6+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji+nvqdeyIVjcWdniTE52goaEQx0kYK7MNGP3PyQHk6hl4yoh5P+9lpXlxneWBXnZpTAP4l7pxUwRzNwP70BjFOOREaM6RUz3US7WdIaooZySteqkiC8BgNSc9QgThRflbEyOGxUQYwiqU5QsNC/bmRIa7UhIdmkiM9UoveVPzP66U6uvIzKpJUE4FnD0UpgybztBM4oJJgzSaGICyp+SvEIyQR1qa5iinBXYz8l7TPa65Tc28vqvXGvI4yOABH4AS44BLUwQ1oghbA4AE8gRfwaj1az9ab9T4bLVnznX3wC9bHNxyvmOM=</latexit><latexit sha1_base64="UfuFYjrpg+w4mSkiruf8RDnJYoM=">AAACBnicbVDNS8MwHE3n15xfVY8iBIcgiKMVQY9jXjxOcB+wdiXN0i0sSUuSCqP05MV/xYsHRbz6N3jzvzHrdtDpg5DHe78fyXthwqjSjvNllZaWV1bXyuuVjc2t7R17d6+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji+nvqdeyIVjcWdniTE52goaEQx0kYK7MNGP3PyQHk6hl4yoh5P+9lpXlxneWBXnZpTAP4l7pxUwRzNwP70BjFOOREaM6RUz3US7WdIaooZySteqkiC8BgNSc9QgThRflbEyOGxUQYwiqU5QsNC/bmRIa7UhIdmkiM9UoveVPzP66U6uvIzKpJUE4FnD0UpgybztBM4oJJgzSaGICyp+SvEIyQR1qa5iinBXYz8l7TPa65Tc28vqvXGvI4yOABH4AS44BLUwQ1oghbA4AE8gRfwaj1az9ab9T4bLVnznX3wC9bHNxyvmOM=</latexit>

Angular analysis of

JHEP 03 (2021) 105
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Heidelberg initiatives 
➤ Field of focus 2 (150k, 3 years PhD + travel)

➤ Student training:  GRK-1940 

➤ Student training: IMPRS-PTFS (MPI/University)
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After Run 3

Other measurements

LHCb B0 PRL 125, 011802 (2020) . LHCb B+  PRL 161802 (2021)  ATLAS: JHEP 10 
(2018) 047 

Belle: PRL 118 (2017), CMS:PLB 781 (2018) 517541
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LFU

Belle II - 11% in RK with 5ab-1, summer 2022 expect 1ab-1
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Run 3 trigger



Implications workshop                                                                                             Eluned Smith                              
     

What about the tau’s?

139

•                       decays are “most-
wanted” on wish-list: common 
explanations for charged-current 
and                     anomalies 
predict enhanced 

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

b ! s⌧+⌧�
<latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit>

b ! s⌧+⌧�
<latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit><latexit sha1_base64="+kYnKQRprHC7BObkud3k4vImaPk=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBLEkIuiy6MZlBfuAJpbJdNIOnUzCzI1QYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BIrgGx/mySguLS8sr5dXK2vrG5pa9vdPScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuJn77ninNY3kL44T5ERlIHnJKwEg9ey/wIMbaA5LeZcf57D/Je3bVqTlT4L/ELUgVFWj07E+vH9M0YhKoIFp3XScBPyMKOBUsr3ipZgmhIzJgXUMliZj2s+n+OT40Sh+HsTJPAp6qPzsyEmk9jgJTGREY6nlvIv7ndVMIL/yMyyQFJulsUJgKbE6ehIH7XDEKYmwIoYqbXTEdEkUomMgqJgR3/uS/pHVac52ae3NWrV8WcZTRPjpAR8hF56iOrlEDNRFFD+gJvaBX69F6tt6s91lpySp6dtEvWB/f8s2WCw==</latexit>
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b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

` = e, µ
<latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit>

[Belle] 

` = µ
<latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit>

[LHCb] 
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Belle17 Phys. Rev. Lett. 118, 21, 211801 (2017)  

Belle19 Phys. Rev. Lett. 124, 161803 (2020)

LHCb15 Phys. Rev. Lett. 115, 111803 (2015)
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leptons

Quarks 

Weak force allows 
flavours to change

u d s c b

The likelihood of this 
happening = CKM matrix
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leptons

Quarks 

There are two other 
generations, which 
much heavier masses 

each type of quark (u, 
d, s,..) or lepton (e, 
nu,..) = different flavour

How often one quark 
flavour decays into 
another summarised by 
the CKM matrix  
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leptons

Quarks 
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These are the first, and 
lightest, of 3 generation 
of particles  
Each generation is 
identical, save for  
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The matter around is 
made up of the 
fundamental particles: 
electrons, up quarks 
and down quarks

These are the first, and 
lightest, generation of 
particles  



The Standard Model and New Physics

146

The Standard Model (SM)  
Describes all known forces and 
particles (minus gravity)

For example, no 
candidate in SM for 
Dark Matter

We know SM is not complete 

Deficits in the SM point to the existence of new forces: New Physics 
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The efficiency across the 
angles and     is not flatq2

<latexit sha1_base64="pk6Isb648D3TyZqOoBdQ3uAs4ko=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lst+3SzSbuToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNHGqGfdZLGPdDqnhUijuo0DJ24nmNAolb4Xjm5nfeuLaiFjd4yThQUSHSgwEo2gl//Ehq0175Ypbdecgq8TLSQVyNHrlr24/ZmnEFTJJjel4boJBRjUKJvm01E0NTygb0yHvWKpoxE2QzY+dkjOr9Mkg1rYUkrn6eyKjkTGTKLSdEcWRWfZm4n9eJ8XBVZAJlaTIFVssGqSSYExmn5O+0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNGtVz616dxeV+nUeRxFO4BTOwYNLqMMtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPxYyOpQ==</latexit><latexit sha1_base64="pk6Isb648D3TyZqOoBdQ3uAs4ko=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lst+3SzSbuToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNHGqGfdZLGPdDqnhUijuo0DJ24nmNAolb4Xjm5nfeuLaiFjd4yThQUSHSgwEo2gl//Ehq0175Ypbdecgq8TLSQVyNHrlr24/ZmnEFTJJjel4boJBRjUKJvm01E0NTygb0yHvWKpoxE2QzY+dkjOr9Mkg1rYUkrn6eyKjkTGTKLSdEcWRWfZm4n9eJ8XBVZAJlaTIFVssGqSSYExmn5O+0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNGtVz616dxeV+nUeRxFO4BTOwYNLqMMtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPxYyOpQ==</latexit><latexit sha1_base64="pk6Isb648D3TyZqOoBdQ3uAs4ko=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lst+3SzSbuToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNHGqGfdZLGPdDqnhUijuo0DJ24nmNAolb4Xjm5nfeuLaiFjd4yThQUSHSgwEo2gl//Ehq0175Ypbdecgq8TLSQVyNHrlr24/ZmnEFTJJjel4boJBRjUKJvm01E0NTygb0yHvWKpoxE2QzY+dkjOr9Mkg1rYUkrn6eyKjkTGTKLSdEcWRWfZm4n9eJ8XBVZAJlaTIFVssGqSSYExmn5O+0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNGtVz616dxeV+nUeRxFO4BTOwYNLqMMtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPxYyOpQ==</latexit><latexit sha1_base64="pk6Isb648D3TyZqOoBdQ3uAs4ko=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lst+3SzSbuToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNHGqGfdZLGPdDqnhUijuo0DJ24nmNAolb4Xjm5nfeuLaiFjd4yThQUSHSgwEo2gl//Ehq0175Ypbdecgq8TLSQVyNHrlr24/ZmnEFTJJjel4boJBRjUKJvm01E0NTygb0yHvWKpoxE2QzY+dkjOr9Mkg1rYUkrn6eyKjkTGTKLSdEcWRWfZm4n9eJ8XBVZAJlaTIFVssGqSSYExmn5O+0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNGtVz616dxeV+nUeRxFO4BTOwYNLqMMtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPxYyOpQ==</latexit>

Run 1

Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

Parameterise angular efficiency in 4D using Legendre polynomials: 
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Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

arXiv:1708.04474v2 

➤ Background contribution from spin 0 resonances (S-wave)
➤ Fit for these contributions + interference 
➤ Simultaneously fit the           distribution to better separate P-wave 

and S-wave  
mK⇡

<latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit>

P-wave (        - 8 terms )K⇤0
<latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit>
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• Double ratio very robust against systematic effects, single ratio: 

In practice measure double-ratio: 
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R(X) =
B(B ! Xµµ)

B(B ! Xee)
/
B(B ! XJ/ [! µµ])

B(B ! XJ/ [! ee])
<latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit>

Lepton Flavour Universality tests defined as R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit>

r(J/ )
<latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit>

= 0.981± 0.020
<latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit><latexit sha1_base64="8LWqkFVE+yCw9lFy4/fL315052I=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXA2ZIlgXQtGNywr2Au1QMmmmDU0yQ5IplKFv4saFIm59E3e+jZl2Ftr6Q+DjP+dwTv4w4UwbhL6d0sbm1vZOebeyt39weOQen7R1nCpCWyTmseqGWFPOJG0ZZjjtJopiEXLaCSf3eb0zpUqzWD6ZWUIDgUeSRYxgY62B694i76bu9xOBPFRDsDJwq5YWguvgF1AFhZoD96s/jEkqqDSEY617PkpMkGFlGOF0XumnmiaYTPCI9ixKLKgOssXlc3hhnSGMYmWfNHDh/p7IsNB6JkLbKbAZ69Vabv5X66UmqgcZk0lqqCTLRVHKoYlhHgMcMkWJ4TMLmChmb4VkjBUmxoaVh+Cvfnkd2jXPR57/eFVt3BVxlMEZOAeXwAfXoAEeQBO0AAFT8AxewZuTOS/Ou/OxbC05xcwp+CPn8wdWLZDb</latexit>

(arXiv:2103.11769)

LFU tests + electrons

Although electrons more challenging, deviation from SM is largely 
due to the muon modes, not electrons 
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Summary: Lepton Flavour Universality 
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b ! pK`+`�

<latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit><latexit sha1_base64="m2IKgvowtlEWm4S+pIpoeTs2RTc=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBEEscyIoMuiG0EXFewDOtOSyaRtaCYzJBmhDPMBbvwVNy4UcesHuPNvTNtZaOuFkMM555Kc48ecKW3b39bC4tLyymphrbi+sbm1XdrZbagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH16N9eYDlYpF4l6PYuqFuC9YjxGsDdUtld1bYw5wJ7Wzru/qCMU3LuW8kx5n0/skMy67Yk8GzQMnB2XIp9YtfblBRJKQCk04Vqrt2LH2Uiw1I5xmRTdRNMZkiPu0baDAIVVeOgmToUPDBKgXSXOERhP290aKQ6VGoW+cIdYDNauNyf+0dqJ7F17KRJxoKsj0oV7Ckck8bgYFTFKi+cgATCQzf0VkgCUm2vRXNCU4s5HnQeO04tgV5+6sXL3M6yjAPhzAEThwDlW4hhrUgcAjPMMrvFlP1ov1bn1MrQtWvrMHf8b6/AF335s9</latexit>

+

:

Same pattern, ratios 
below the SM prediction 

JHEP 08 (2017) 055

arXiv:2110.09501

arXiv:2103.11769

RpK = 0.86+0.14
�0.11 ± 0.05

<latexit sha1_base64="Zg+Bvqg776bsoMmOrF66AtQU5iE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6UgiCWRqt0IRTeCmyr2AW0Mk+mkHTpJhpmJUEK+wI2/4saFIm5du/NvnLZZaOuB4R7OuZc793icUaks69vILSwuLa/kVwtr6xubW+b2TlNGscCkgSMWibaHJGE0JA1FFSNtLggKPEZa3vBy7LceiJA0Cu/UiBMnQP2Q+hQjpSXXLN26Cb9O4Tm0ytXT++TQKtuV1E2OdLXTLg+0bp24ZlGXCeA8sTNSBBnqrvnV7UU4DkioMENSdmyLKydBQlHMSFroxpJwhIeoTzqahigg0kkm56SwpJUe9COhX6jgRP09kaBAylHg6c4AqYGc9cbif14nVn7VSWjIY0VCPF3kxwyqCI6zgT0qCFZspAnCguq/QjxAAmGlEyzoEOzZk+dJ87hs6+xuKsXaRRZHHuyBfXAAbHAGauAK1EEDYPAInsEreDOejBfj3fiYtuaMbGYX/IHx+QNFophu</latexit><latexit sha1_base64="Zg+Bvqg776bsoMmOrF66AtQU5iE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6UgiCWRqt0IRTeCmyr2AW0Mk+mkHTpJhpmJUEK+wI2/4saFIm5du/NvnLZZaOuB4R7OuZc793icUaks69vILSwuLa/kVwtr6xubW+b2TlNGscCkgSMWibaHJGE0JA1FFSNtLggKPEZa3vBy7LceiJA0Cu/UiBMnQP2Q+hQjpSXXLN26Cb9O4Tm0ytXT++TQKtuV1E2OdLXTLg+0bp24ZlGXCeA8sTNSBBnqrvnV7UU4DkioMENSdmyLKydBQlHMSFroxpJwhIeoTzqahigg0kkm56SwpJUe9COhX6jgRP09kaBAylHg6c4AqYGc9cbif14nVn7VSWjIY0VCPF3kxwyqCI6zgT0qCFZspAnCguq/QjxAAmGlEyzoEOzZk+dJ87hs6+xuKsXaRRZHHuyBfXAAbHAGauAK1EEDYPAInsEreDOejBfj3fiYtuaMbGYX/IHx+QNFophu</latexit><latexit sha1_base64="Zg+Bvqg776bsoMmOrF66AtQU5iE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6UgiCWRqt0IRTeCmyr2AW0Mk+mkHTpJhpmJUEK+wI2/4saFIm5du/NvnLZZaOuB4R7OuZc793icUaks69vILSwuLa/kVwtr6xubW+b2TlNGscCkgSMWibaHJGE0JA1FFSNtLggKPEZa3vBy7LceiJA0Cu/UiBMnQP2Q+hQjpSXXLN26Cb9O4Tm0ytXT++TQKtuV1E2OdLXTLg+0bp24ZlGXCeA8sTNSBBnqrvnV7UU4DkioMENSdmyLKydBQlHMSFroxpJwhIeoTzqahigg0kkm56SwpJUe9COhX6jgRP09kaBAylHg6c4AqYGc9cbif14nVn7VSWjIY0VCPF3kxwyqCI6zgT0qCFZspAnCguq/QjxAAmGlEyzoEOzZk+dJ87hs6+xuKsXaRRZHHuyBfXAAbHAGauAK1EEDYPAInsEreDOejBfj3fiYtuaMbGYX/IHx+QNFophu</latexit><latexit sha1_base64="Zg+Bvqg776bsoMmOrF66AtQU5iE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6UgiCWRqt0IRTeCmyr2AW0Mk+mkHTpJhpmJUEK+wI2/4saFIm5du/NvnLZZaOuB4R7OuZc793icUaks69vILSwuLa/kVwtr6xubW+b2TlNGscCkgSMWibaHJGE0JA1FFSNtLggKPEZa3vBy7LceiJA0Cu/UiBMnQP2Q+hQjpSXXLN26Cb9O4Tm0ytXT++TQKtuV1E2OdLXTLg+0bp24ZlGXCeA8sTNSBBnqrvnV7UU4DkioMENSdmyLKydBQlHMSFroxpJwhIeoTzqahigg0kkm56SwpJUe9COhX6jgRP09kaBAylHg6c4AqYGc9cbif14nVn7VSWjIY0VCPF3kxwyqCI6zgT0qCFZspAnCguq/QjxAAmGlEyzoEOzZk+dJ87hs6+xuKsXaRRZHHuyBfXAAbHAGauAK1EEDYPAInsEreDOejBfj3fiYtuaMbGYX/IHx+QNFophu</latexit>

JHEP 2020, 40 (2020)
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The Flavour Anomalies
Cbs``

9,10
<latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit>

Combine all                     measurements 
and fit for                     effective couplings

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

~ 7.  tension with SM when combined�
<latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit>

SMData
arXiv:2103.13370

p-value <0.00001

https://arxiv.org/abs/2103.13370
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Example: angular analysis of 

4 particles in final-state:  decay described by 3 angles and q2=

B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

SM prediction
Measured

Invariant mass of the dilepton system 

Internal contact author: E. Smith, top ten cited LHC papers of 2020, 
3.3   tension from the SM

[2020] PRL 125, 011802

⇠ 3�
<latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit>

anomaly 

Flagship analysis for LHCb

�
<latexit sha1_base64="2q7OxZZe0I4VST2uDEnE5QWzJw0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkduZ3nqg2TMkHmyU0FHgkWcwItk5q9w0bCTyo1vy6PwdaJUFBalCgOah+9YeKpIJKSzg2phf4iQ1zrC0jnE4r/dTQBJMJHtGeoxILasJ8fu0UnTlliGKlXUmL5urviRwLYzIRuU6B7dgsezPxP6+X2vg6zJlMUkslWSyKU46sQrPX0ZBpSizPHMFEM3crImOsMbEuoIoLIVh+eZW0L+qBXw/uL2uNmyKOMpzAKZxDAFfQgDtoQgsIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBmaqPGg==</latexit><latexit sha1_base64="2q7OxZZe0I4VST2uDEnE5QWzJw0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkduZ3nqg2TMkHmyU0FHgkWcwItk5q9w0bCTyo1vy6PwdaJUFBalCgOah+9YeKpIJKSzg2phf4iQ1zrC0jnE4r/dTQBJMJHtGeoxILasJ8fu0UnTlliGKlXUmL5urviRwLYzIRuU6B7dgsezPxP6+X2vg6zJlMUkslWSyKU46sQrPX0ZBpSizPHMFEM3crImOsMbEuoIoLIVh+eZW0L+qBXw/uL2uNmyKOMpzAKZxDAFfQgDtoQgsIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBmaqPGg==</latexit><latexit sha1_base64="2q7OxZZe0I4VST2uDEnE5QWzJw0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkduZ3nqg2TMkHmyU0FHgkWcwItk5q9w0bCTyo1vy6PwdaJUFBalCgOah+9YeKpIJKSzg2phf4iQ1zrC0jnE4r/dTQBJMJHtGeoxILasJ8fu0UnTlliGKlXUmL5urviRwLYzIRuU6B7dgsezPxP6+X2vg6zJlMUkslWSyKU46sQrPX0ZBpSizPHMFEM3crImOsMbEuoIoLIVh+eZW0L+qBXw/uL2uNmyKOMpzAKZxDAFfQgDtoQgsIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBmaqPGg==</latexit><latexit sha1_base64="2q7OxZZe0I4VST2uDEnE5QWzJw0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXjxGMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkduZ3nqg2TMkHmyU0FHgkWcwItk5q9w0bCTyo1vy6PwdaJUFBalCgOah+9YeKpIJKSzg2phf4iQ1zrC0jnE4r/dTQBJMJHtGeoxILasJ8fu0UnTlliGKlXUmL5urviRwLYzIRuU6B7dgsezPxP6+X2vg6zJlMUkslWSyKU46sQrPX0ZBpSizPHMFEM3crImOsMbEuoIoLIVh+eZW0L+qBXw/uL2uNmyKOMpzAKZxDAFfQgDtoQgsIPMIzvMKbp7wX7937WLSWvGLmGP7A+/wBmaqPGg==</latexit>

m2(`+`�)
<latexit sha1_base64="2vpctBw84rLMoWceEh4RkCbFHCM=">AAACAHicbVDLSgMxFL1TX7W+Rl24cBMsQkUsM0XQlRTcuKxgH9BOSybNtKHJzJBkhDLMxl9x40IRt36GO//G9LHQ1gOXezjnXpJ7/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5Sykdc00p61YUix8Tpv+6HbiNx+pVCwKH/Q4pp7Ag5AFjGBtpJ59JLppJSt1KOfd9Dyb9YvsrGcXnbIzBVom7pwUYY5az/7q9COSCBpqwrFSbdeJtZdiqRnhNCt0EkVjTEZ4QNuGhlhQ5aXTAzJ0apQ+CiJpKtRoqv7eSLFQaix8MymwHqpFbyL+57UTHVx7KQvjRNOQzB4KEo50hCZpoD6TlGg+NgQTycxfERliiYk2mRVMCO7iycukUSm7Ttm9vyxWb+Zx5OEYTqAELlxBFe6gBnUgkMEzvMKb9WS9WO/Wx2w0Z813DuEPrM8fENmWCQ==</latexit><latexit sha1_base64="2vpctBw84rLMoWceEh4RkCbFHCM=">AAACAHicbVDLSgMxFL1TX7W+Rl24cBMsQkUsM0XQlRTcuKxgH9BOSybNtKHJzJBkhDLMxl9x40IRt36GO//G9LHQ1gOXezjnXpJ7/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5Sykdc00p61YUix8Tpv+6HbiNx+pVCwKH/Q4pp7Ag5AFjGBtpJ59JLppJSt1KOfd9Dyb9YvsrGcXnbIzBVom7pwUYY5az/7q9COSCBpqwrFSbdeJtZdiqRnhNCt0EkVjTEZ4QNuGhlhQ5aXTAzJ0apQ+CiJpKtRoqv7eSLFQaix8MymwHqpFbyL+57UTHVx7KQvjRNOQzB4KEo50hCZpoD6TlGg+NgQTycxfERliiYk2mRVMCO7iycukUSm7Ttm9vyxWb+Zx5OEYTqAELlxBFe6gBnUgkMEzvMKb9WS9WO/Wx2w0Z813DuEPrM8fENmWCQ==</latexit><latexit sha1_base64="2vpctBw84rLMoWceEh4RkCbFHCM=">AAACAHicbVDLSgMxFL1TX7W+Rl24cBMsQkUsM0XQlRTcuKxgH9BOSybNtKHJzJBkhDLMxl9x40IRt36GO//G9LHQ1gOXezjnXpJ7/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5Sykdc00p61YUix8Tpv+6HbiNx+pVCwKH/Q4pp7Ag5AFjGBtpJ59JLppJSt1KOfd9Dyb9YvsrGcXnbIzBVom7pwUYY5az/7q9COSCBpqwrFSbdeJtZdiqRnhNCt0EkVjTEZ4QNuGhlhQ5aXTAzJ0apQ+CiJpKtRoqv7eSLFQaix8MymwHqpFbyL+57UTHVx7KQvjRNOQzB4KEo50hCZpoD6TlGg+NgQTycxfERliiYk2mRVMCO7iycukUSm7Ttm9vyxWb+Zx5OEYTqAELlxBFe6gBnUgkMEzvMKb9WS9WO/Wx2w0Z813DuEPrM8fENmWCQ==</latexit><latexit sha1_base64="2vpctBw84rLMoWceEh4RkCbFHCM=">AAACAHicbVDLSgMxFL1TX7W+Rl24cBMsQkUsM0XQlRTcuKxgH9BOSybNtKHJzJBkhDLMxl9x40IRt36GO//G9LHQ1gOXezjnXpJ7/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5Sykdc00p61YUix8Tpv+6HbiNx+pVCwKH/Q4pp7Ag5AFjGBtpJ59JLppJSt1KOfd9Dyb9YvsrGcXnbIzBVom7pwUYY5az/7q9COSCBpqwrFSbdeJtZdiqRnhNCt0EkVjTEZ4QNuGhlhQ5aXTAzJ0apQ+CiJpKtRoqv7eSLFQaix8MymwHqpFbyL+57UTHVx7KQvjRNOQzB4KEo50hCZpoD6TlGg+NgQTycxfERliiYk2mRVMCO7iycukUSm7Ttm9vyxWb+Zx5OEYTqAELlxBFe6gBnUgkMEzvMKb9WS9WO/Wx2w0Z813DuEPrM8fENmWCQ==</latexit>
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K⇤0
<latexit sha1_base64="VD1yVSyOlQF6bofnI18tYP8n+AM=">AAACGHicdVBLSwMxGMzWV62vqkcvwSKIyJrVlra3ohfBSwX7gO1asmnahmYfJFmhLPszvPhXvHhQxGtv/hvTbQsqOhAYZuZLvowbciYVQp9GZml5ZXUtu57b2Nza3snv7jVlEAlCGyTggWi7WFLOfNpQTHHaDgXFnstpyx1dTf3WAxWSBf6dGofU8fDAZ31GsNJSN38Wd9JLbDFwnRiZRaRRPk2JhS40qVYrpVI1ubmPT1CSdPOFRQguQnARgpaJUhTAHPVuftLpBSTyqK8Ix1LaFgqVE2OhGOE0yXUiSUNMRnhAbU197FHpxOlOCTzSSg/2A6GPr2Cqfp+IsSfl2HN10sNqKH97U/Evz45Uv+LEzA8jRX0ye6gfcagCOG0J9pigRPGxJpgIpneFZIgFJkp3mdMlLH4K/yfNc9NCpnVbLNQu53VkwQE4BMfAAmVQA9egDhqAgEfwDF7Bm/FkvBjvxscsmjHmM/vgB4zJF1DGnCw=</latexit><latexit sha1_base64="VD1yVSyOlQF6bofnI18tYP8n+AM=">AAACGHicdVBLSwMxGMzWV62vqkcvwSKIyJrVlra3ohfBSwX7gO1asmnahmYfJFmhLPszvPhXvHhQxGtv/hvTbQsqOhAYZuZLvowbciYVQp9GZml5ZXUtu57b2Nza3snv7jVlEAlCGyTggWi7WFLOfNpQTHHaDgXFnstpyx1dTf3WAxWSBf6dGofU8fDAZ31GsNJSN38Wd9JLbDFwnRiZRaRRPk2JhS40qVYrpVI1ubmPT1CSdPOFRQguQnARgpaJUhTAHPVuftLpBSTyqK8Ix1LaFgqVE2OhGOE0yXUiSUNMRnhAbU197FHpxOlOCTzSSg/2A6GPr2Cqfp+IsSfl2HN10sNqKH97U/Evz45Uv+LEzA8jRX0ye6gfcagCOG0J9pigRPGxJpgIpneFZIgFJkp3mdMlLH4K/yfNc9NCpnVbLNQu53VkwQE4BMfAAmVQA9egDhqAgEfwDF7Bm/FkvBjvxscsmjHmM/vgB4zJF1DGnCw=</latexit><latexit sha1_base64="VD1yVSyOlQF6bofnI18tYP8n+AM=">AAACGHicdVBLSwMxGMzWV62vqkcvwSKIyJrVlra3ohfBSwX7gO1asmnahmYfJFmhLPszvPhXvHhQxGtv/hvTbQsqOhAYZuZLvowbciYVQp9GZml5ZXUtu57b2Nza3snv7jVlEAlCGyTggWi7WFLOfNpQTHHaDgXFnstpyx1dTf3WAxWSBf6dGofU8fDAZ31GsNJSN38Wd9JLbDFwnRiZRaRRPk2JhS40qVYrpVI1ubmPT1CSdPOFRQguQnARgpaJUhTAHPVuftLpBSTyqK8Ix1LaFgqVE2OhGOE0yXUiSUNMRnhAbU197FHpxOlOCTzSSg/2A6GPr2Cqfp+IsSfl2HN10sNqKH97U/Evz45Uv+LEzA8jRX0ye6gfcagCOG0J9pigRPGxJpgIpneFZIgFJkp3mdMlLH4K/yfNc9NCpnVbLNQu53VkwQE4BMfAAmVQA9egDhqAgEfwDF7Bm/FkvBjvxscsmjHmM/vgB4zJF1DGnCw=</latexit><latexit sha1_base64="VD1yVSyOlQF6bofnI18tYP8n+AM=">AAACGHicdVBLSwMxGMzWV62vqkcvwSKIyJrVlra3ohfBSwX7gO1asmnahmYfJFmhLPszvPhXvHhQxGtv/hvTbQsqOhAYZuZLvowbciYVQp9GZml5ZXUtu57b2Nza3snv7jVlEAlCGyTggWi7WFLOfNpQTHHaDgXFnstpyx1dTf3WAxWSBf6dGofU8fDAZ31GsNJSN38Wd9JLbDFwnRiZRaRRPk2JhS40qVYrpVI1ubmPT1CSdPOFRQguQnARgpaJUhTAHPVuftLpBSTyqK8Ix1LaFgqVE2OhGOE0yXUiSUNMRnhAbU197FHpxOlOCTzSSg/2A6GPr2Cqfp+IsSfl2HN10sNqKH97U/Evz45Uv+LEzA8jRX0ye6gfcagCOG0J9pigRPGxJpgIpneFZIgFJkp3mdMlLH4K/yfNc9NCpnVbLNQu53VkwQE4BMfAAmVQA9egDhqAgEfwDF7Bm/FkvBjvxscsmjHmM/vgB4zJF1DGnCw=</latexit>

�
<latexit sha1_base64="VLukHxezy/tPHUAUNkAateUD8ec=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgackWq+2t6MVjBWsL7VKyabYbmmSXJCuUpX/BiwdFvPqHvPlvzLYrqOiDgcd7M8zMCxLOtEHowymtrK6tb5Q3K1vbO7t71f2DOx2nitAuiXms+gHWlDNJu4YZTvuJolgEnPaC6VXu9+6p0iyWt2aWUF/giWQhI9jk0jCJ2KhaQ24Dea1zDyIXLWBJvYFaTQS9QqmBAp1R9X04jkkqqDSEY60HHkqMn2FlGOF0XhmmmiaYTPGEDiyVWFDtZ4tb5/DEKmMYxsqWNHChfp/IsNB6JgLbKbCJ9G8vF//yBqkJm37GZJIaKslyUZhyaGKYPw7HTFFi+MwSTBSzt0ISYYWJsfFUbAhfn8L/yV3d9ZDr3ZzV2pdFHGVwBI7BKfDABWiDa9ABXUBABB7AE3h2hPPovDivy9aSU8wcgh9w3j4BVgKObQ==</latexit><latexit sha1_base64="VLukHxezy/tPHUAUNkAateUD8ec=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgackWq+2t6MVjBWsL7VKyabYbmmSXJCuUpX/BiwdFvPqHvPlvzLYrqOiDgcd7M8zMCxLOtEHowymtrK6tb5Q3K1vbO7t71f2DOx2nitAuiXms+gHWlDNJu4YZTvuJolgEnPaC6VXu9+6p0iyWt2aWUF/giWQhI9jk0jCJ2KhaQ24Dea1zDyIXLWBJvYFaTQS9QqmBAp1R9X04jkkqqDSEY60HHkqMn2FlGOF0XhmmmiaYTPGEDiyVWFDtZ4tb5/DEKmMYxsqWNHChfp/IsNB6JgLbKbCJ9G8vF//yBqkJm37GZJIaKslyUZhyaGKYPw7HTFFi+MwSTBSzt0ISYYWJsfFUbAhfn8L/yV3d9ZDr3ZzV2pdFHGVwBI7BKfDABWiDa9ABXUBABB7AE3h2hPPovDivy9aSU8wcgh9w3j4BVgKObQ==</latexit><latexit sha1_base64="VLukHxezy/tPHUAUNkAateUD8ec=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgackWq+2t6MVjBWsL7VKyabYbmmSXJCuUpX/BiwdFvPqHvPlvzLYrqOiDgcd7M8zMCxLOtEHowymtrK6tb5Q3K1vbO7t71f2DOx2nitAuiXms+gHWlDNJu4YZTvuJolgEnPaC6VXu9+6p0iyWt2aWUF/giWQhI9jk0jCJ2KhaQ24Dea1zDyIXLWBJvYFaTQS9QqmBAp1R9X04jkkqqDSEY60HHkqMn2FlGOF0XhmmmiaYTPGEDiyVWFDtZ4tb5/DEKmMYxsqWNHChfp/IsNB6JgLbKbCJ9G8vF//yBqkJm37GZJIaKslyUZhyaGKYPw7HTFFi+MwSTBSzt0ISYYWJsfFUbAhfn8L/yV3d9ZDr3ZzV2pdFHGVwBI7BKfDABWiDa9ABXUBABB7AE3h2hPPovDivy9aSU8wcgh9w3j4BVgKObQ==</latexit><latexit sha1_base64="VLukHxezy/tPHUAUNkAateUD8ec=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgackWq+2t6MVjBWsL7VKyabYbmmSXJCuUpX/BiwdFvPqHvPlvzLYrqOiDgcd7M8zMCxLOtEHowymtrK6tb5Q3K1vbO7t71f2DOx2nitAuiXms+gHWlDNJu4YZTvuJolgEnPaC6VXu9+6p0iyWt2aWUF/giWQhI9jk0jCJ2KhaQ24Dea1zDyIXLWBJvYFaTQS9QqmBAp1R9X04jkkqqDSEY60HHkqMn2FlGOF0XhmmmiaYTPGEDiyVWFDtZ4tb5/DEKmMYxsqWNHChfp/IsNB6JgLbKbCJ9G8vF//yBqkJm37GZJIaKslyUZhyaGKYPw7HTFFi+MwSTBSzt0ISYYWJsfFUbAhfn8L/yV3d9ZDr3ZzV2pdFHGVwBI7BKfDABWiDa9ABXUBABB7AE3h2hPPovDivy9aSU8wcgh9w3j4BVgKObQ==</latexit>

B0
s ! �(! K+K�)µ+µ�

<latexit sha1_base64="/+dfaq23TdGxeU5iNs+LDOpM6LA=">AAACGHicbVBNS8MwGE7n15xfVY9egkOYyGYrgh7HvAheJrgPWLuSZukWln6QpMIo/Rle/CtePCjidTf/jWnXg04fSPLked6X5H3ciFEhDeNLK62srq1vlDcrW9s7u3v6/kFXhDHHpINDFvK+iwRhNCAdSSUj/YgT5LuM9NzpTeb3HgkXNAwe5Cwito/GAfUoRlJJjn7eGiZG6iQitWQIrWhCaxm5GyZnqdrq6anlx9klP+qpo1eNhpED/iVmQaqgQNvR59YoxLFPAokZEmJgGpG0E8QlxYykFSsWJEJ4isZkoGiAfCLsJB8shSdKGUEv5GoFEubqz44E+ULMfFdV+khOxLKXif95g1h613ZCgyiWJMCLh7yYQTV6lhIcUU6wZDNFEOZU/RXiCeIIS5VlRYVgLo/8l3QvGqbRMO8vq81WEUcZHIFjUAMmuAJNcAvaoAMweAIv4A28a8/aq/ahfS5KS1rRcwh+QZt/Ay4Dn9k=</latexit><latexit sha1_base64="/+dfaq23TdGxeU5iNs+LDOpM6LA=">AAACGHicbVBNS8MwGE7n15xfVY9egkOYyGYrgh7HvAheJrgPWLuSZukWln6QpMIo/Rle/CtePCjidTf/jWnXg04fSPLked6X5H3ciFEhDeNLK62srq1vlDcrW9s7u3v6/kFXhDHHpINDFvK+iwRhNCAdSSUj/YgT5LuM9NzpTeb3HgkXNAwe5Cwito/GAfUoRlJJjn7eGiZG6iQitWQIrWhCaxm5GyZnqdrq6anlx9klP+qpo1eNhpED/iVmQaqgQNvR59YoxLFPAokZEmJgGpG0E8QlxYykFSsWJEJ4isZkoGiAfCLsJB8shSdKGUEv5GoFEubqz44E+ULMfFdV+khOxLKXif95g1h613ZCgyiWJMCLh7yYQTV6lhIcUU6wZDNFEOZU/RXiCeIIS5VlRYVgLo/8l3QvGqbRMO8vq81WEUcZHIFjUAMmuAJNcAvaoAMweAIv4A28a8/aq/ahfS5KS1rRcwh+QZt/Ay4Dn9k=</latexit><latexit sha1_base64="/+dfaq23TdGxeU5iNs+LDOpM6LA=">AAACGHicbVBNS8MwGE7n15xfVY9egkOYyGYrgh7HvAheJrgPWLuSZukWln6QpMIo/Rle/CtePCjidTf/jWnXg04fSPLked6X5H3ciFEhDeNLK62srq1vlDcrW9s7u3v6/kFXhDHHpINDFvK+iwRhNCAdSSUj/YgT5LuM9NzpTeb3HgkXNAwe5Cwito/GAfUoRlJJjn7eGiZG6iQitWQIrWhCaxm5GyZnqdrq6anlx9klP+qpo1eNhpED/iVmQaqgQNvR59YoxLFPAokZEmJgGpG0E8QlxYykFSsWJEJ4isZkoGiAfCLsJB8shSdKGUEv5GoFEubqz44E+ULMfFdV+khOxLKXif95g1h613ZCgyiWJMCLh7yYQTV6lhIcUU6wZDNFEOZU/RXiCeIIS5VlRYVgLo/8l3QvGqbRMO8vq81WEUcZHIFjUAMmuAJNcAvaoAMweAIv4A28a8/aq/ahfS5KS1rRcwh+QZt/Ay4Dn9k=</latexit><latexit sha1_base64="/+dfaq23TdGxeU5iNs+LDOpM6LA=">AAACGHicbVBNS8MwGE7n15xfVY9egkOYyGYrgh7HvAheJrgPWLuSZukWln6QpMIo/Rle/CtePCjidTf/jWnXg04fSPLked6X5H3ciFEhDeNLK62srq1vlDcrW9s7u3v6/kFXhDHHpINDFvK+iwRhNCAdSSUj/YgT5LuM9NzpTeb3HgkXNAwe5Cwito/GAfUoRlJJjn7eGiZG6iQitWQIrWhCaxm5GyZnqdrq6anlx9klP+qpo1eNhpED/iVmQaqgQNvR59YoxLFPAokZEmJgGpG0E8QlxYykFSsWJEJ4isZkoGiAfCLsJB8shSdKGUEv5GoFEubqz44E+ULMfFdV+khOxLKXif95g1h613ZCgyiWJMCLh7yYQTV6lhIcUU6wZDNFEOZU/RXiCeIIS5VlRYVgLo/8l3QvGqbRMO8vq81WEUcZHIFjUAMmuAJNcAvaoAMweAIv4A28a8/aq/ahfS5KS1rRcwh+QZt/Ay4Dn9k=</latexit>

Example:

Branching fraction: 

[2021] PRL 127, 151801 

Internal contact author: E. Smith + student

Angular analysis: 

Narrow width of meson and CP symmetric state 
give additional information  

Internal contact author: E. Smith + student

[2021] JHEP 11 (2021) 043 

⇠ 3�
<latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit>

anomaly ⇠ 2�
<latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit><latexit sha1_base64="SbI+ArQBr81IYcH64vifJ9HNj/A=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GmbGoa27ohuXFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmbaCih643MM595KbEyaMKu04H1ZhZXVtfaO4Wdra3tndK+8ftFWcSkxaOGax7IZIEUYFaWmqGekmkiAeMtIJJ5e537kjUtFY3OhpQgKORoJGFCNtpNu+ohx60LQRR3BQrjj2eb3q+VXo2I5Tcz03J17NP/Oha5QcFbBEc1B+7w9jnHIiNGZIqZ7rJDrIkNQUMzIr9VNFEoQnaER6hgrEiQqy+dUzeGKUIYxiaUpoOFe/b2SIKzXloZnkSI/Vby8X//J6qY7qQUZFkmoi8OKhKGVQxzCPAA6pJFizqSEIS2puhXiMJMLaBFUyIXz9FP5P2p7tOrZ77VcaF8s4iuAIHINT4IIaaIAr0AQtgIEED+AJPFv31qP1Yr0uRgvWcucQ/ID19gmYj5Hs</latexit>

anomaly 
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Example: Lepton Flavour Universality 

Precisely predicted to be ~1 in SM  ⇠ 3�
<latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit>

[2021] accepted by Nature Physics   

I coordinated as working group convenor

I currently measure LFU in,          , for X = K⇤0,�
<latexit sha1_base64="veqVCIOImbwUdHY1hUCD49GoJw8=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIIlISEfQiFL0IXirYD2hj2Ww37dLNJuxuhBryS7x4UMSrP8Wb/8Ztm4O2Phh4vDfDzDw/5kxpx/m2CkvLK6trxfXSxubWdtne2W2qKJGENkjEI9n2saKcCdrQTHPajiXFoc9pyx9dT/zWI5WKReJej2PqhXggWMAI1kbq2eU2ukS3D+mxk5104yHr2RWn6kyBFombkwrkqPfsr24/IklIhSYcK9VxnVh7KZaaEU6zUjdRNMZkhAe0Y6jAIVVeOj08Q4dG6aMgkqaERlP190SKQ6XGoW86Q6yHat6biP95nUQHF17KRJxoKshsUZBwpCM0SQH1maRE87EhmEhmbkVkiCUm2mRVMiG48y8vkuZp1XWq7t1ZpXaVx1GEfTiAI3DhHGpwA3VoAIEEnuEV3qwn68V6tz5mrQUrn9mDP7A+fwDCKpHa</latexit><latexit sha1_base64="veqVCIOImbwUdHY1hUCD49GoJw8=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIIlISEfQiFL0IXirYD2hj2Ww37dLNJuxuhBryS7x4UMSrP8Wb/8Ztm4O2Phh4vDfDzDw/5kxpx/m2CkvLK6trxfXSxubWdtne2W2qKJGENkjEI9n2saKcCdrQTHPajiXFoc9pyx9dT/zWI5WKReJej2PqhXggWMAI1kbq2eU2ukS3D+mxk5104yHr2RWn6kyBFombkwrkqPfsr24/IklIhSYcK9VxnVh7KZaaEU6zUjdRNMZkhAe0Y6jAIVVeOj08Q4dG6aMgkqaERlP190SKQ6XGoW86Q6yHat6biP95nUQHF17KRJxoKshsUZBwpCM0SQH1maRE87EhmEhmbkVkiCUm2mRVMiG48y8vkuZp1XWq7t1ZpXaVx1GEfTiAI3DhHGpwA3VoAIEEnuEV3qwn68V6tz5mrQUrn9mDP7A+fwDCKpHa</latexit><latexit sha1_base64="veqVCIOImbwUdHY1hUCD49GoJw8=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIIlISEfQiFL0IXirYD2hj2Ww37dLNJuxuhBryS7x4UMSrP8Wb/8Ztm4O2Phh4vDfDzDw/5kxpx/m2CkvLK6trxfXSxubWdtne2W2qKJGENkjEI9n2saKcCdrQTHPajiXFoc9pyx9dT/zWI5WKReJej2PqhXggWMAI1kbq2eU2ukS3D+mxk5104yHr2RWn6kyBFombkwrkqPfsr24/IklIhSYcK9VxnVh7KZaaEU6zUjdRNMZkhAe0Y6jAIVVeOj08Q4dG6aMgkqaERlP190SKQ6XGoW86Q6yHat6biP95nUQHF17KRJxoKshsUZBwpCM0SQH1maRE87EhmEhmbkVkiCUm2mRVMiG48y8vkuZp1XWq7t1ZpXaVx1GEfTiAI3DhHGpwA3VoAIEEnuEV3qwn68V6tz5mrQUrn9mDP7A+fwDCKpHa</latexit><latexit sha1_base64="veqVCIOImbwUdHY1hUCD49GoJw8=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIIlISEfQiFL0IXirYD2hj2Ww37dLNJuxuhBryS7x4UMSrP8Wb/8Ztm4O2Phh4vDfDzDw/5kxpx/m2CkvLK6trxfXSxubWdtne2W2qKJGENkjEI9n2saKcCdrQTHPajiXFoc9pyx9dT/zWI5WKReJej2PqhXggWMAI1kbq2eU2ukS3D+mxk5104yHr2RWn6kyBFombkwrkqPfsr24/IklIhSYcK9VxnVh7KZaaEU6zUjdRNMZkhAe0Y6jAIVVeOj08Q4dG6aMgkqaERlP190SKQ6XGoW86Q6yHat6biP95nUQHF17KRJxoKshsUZBwpCM0SQH1maRE87EhmEhmbkVkiCUm2mRVMiG48y8vkuZp1XWq7t1ZpXaVx1GEfTiAI3DhHGpwA3VoAIEEnuEV3qwn68V6tz5mrQUrn9mDP7A+fwDCKpHa</latexit>

R(K) =
B(B+ ! K+µ+µ�)

B(B+ ! K+e+e�)
<latexit sha1_base64="2l5syb3WfrP7RE7V73/AwBydUBg="></latexit><latexit sha1_base64="2l5syb3WfrP7RE7V73/AwBydUBg="></latexit><latexit sha1_base64="2l5syb3WfrP7RE7V73/AwBydUBg="></latexit><latexit sha1_base64="2l5syb3WfrP7RE7V73/AwBydUBg="></latexit>

R(X)
<latexit sha1_base64="LU1/Q5uoIPfhcBMPCkGM8hmxOzg=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWsR/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dbzu09UaRbJRzOLqS/wWLKQEWwy6aHeOx9Wa27DzYFWiVeQGhRoDatfg1FEEkGlIRxr3ffc2PgpVoYRTueVQaJpjMkUj2nfUokF1X6a3zpHZ1YZoTBStqRBufp7IsVC65kIbKfAZqKXvUz8z+snJrz2UybjxFBJFovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8WG4C2/vEo6Fw3PbXj3l7XmTRFHGU7gFOrgwRU04Q5a0AYCE3iGV3hzhPPivDsfi9aSU8wcwx84nz8dM42d</latexit><latexit sha1_base64="LU1/Q5uoIPfhcBMPCkGM8hmxOzg=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWsR/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dbzu09UaRbJRzOLqS/wWLKQEWwy6aHeOx9Wa27DzYFWiVeQGhRoDatfg1FEEkGlIRxr3ffc2PgpVoYRTueVQaJpjMkUj2nfUokF1X6a3zpHZ1YZoTBStqRBufp7IsVC65kIbKfAZqKXvUz8z+snJrz2UybjxFBJFovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8WG4C2/vEo6Fw3PbXj3l7XmTRFHGU7gFOrgwRU04Q5a0AYCE3iGV3hzhPPivDsfi9aSU8wcwx84nz8dM42d</latexit><latexit sha1_base64="LU1/Q5uoIPfhcBMPCkGM8hmxOzg=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWsR/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dbzu09UaRbJRzOLqS/wWLKQEWwy6aHeOx9Wa27DzYFWiVeQGhRoDatfg1FEEkGlIRxr3ffc2PgpVoYRTueVQaJpjMkUj2nfUokF1X6a3zpHZ1YZoTBStqRBufp7IsVC65kIbKfAZqKXvUz8z+snJrz2UybjxFBJFovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8WG4C2/vEo6Fw3PbXj3l7XmTRFHGU7gFOrgwRU04Q5a0AYCE3iGV3hzhPPivDsfi9aSU8wcwx84nz8dM42d</latexit><latexit sha1_base64="LU1/Q5uoIPfhcBMPCkGM8hmxOzg=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWsR/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN2kO2vpg4PHeDDPzgpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9Dbzu09UaRbJRzOLqS/wWLKQEWwy6aHeOx9Wa27DzYFWiVeQGhRoDatfg1FEEkGlIRxr3ffc2PgpVoYRTueVQaJpjMkUj2nfUokF1X6a3zpHZ1YZoTBStqRBufp7IsVC65kIbKfAZqKXvUz8z+snJrz2UybjxFBJFovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8WG4C2/vEo6Fw3PbXj3l7XmTRFHGU7gFOrgwRU04Q5a0AYCE3iGV3hzhPPivDsfi9aSU8wcwx84nz8dM42d</latexit>

anomaly 
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Challenges with electrons 

      Bremsstrahlung

Understanding electron 
detector-response 
description in simulation 
vital

Unofficial
E. Smith, S. Schmitt

me << mµ
<latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit>
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Electroweak Penguins

<̀latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit>

µ
<latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit>

e
<latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit>

⌧
<latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit>=

SM is agnostic to lepton type (Lepton Flavour Universality) but experimental 
challenges differ

difficulty b ! q`+`�
<latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit>



158

Electroweak Penguins

<̀latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit>

µ
<latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit>

e
<latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit>

⌧
<latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit>=

q
<latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit>

s
<latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit> d

<latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit>

=

b ! s`+`� ⇠ 25⇥ b ! d`+`�
<latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit>

difficulty 

Most analyses to date on                   , as                        very suppressedb ! s`+`�
<latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit> b ! d`+`�

<latexit sha1_base64="FaMoMyxfFcZhxZfgQ6iiAk60YYk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJnPbhmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaC9Rkl2kg9+yDwdIxD7AHnD9lpPrvP8p5ddWrOFHiRuAWpogKNnv3lhTFNIxCacqJU13US7WdEakY55BUvVZAQOiID6BoqSATKz6YBcnxslBD3Y2mO0Hiq/t7ISKTUOArMZET0UM17E/E/r5vq/pWfMZGkGgSdPdRPOTaZJ23gkEmgmo8NIVQy81dMh0QSqk1nFVOCOx95kbTOa65Tc+8uqvXroo4yOkRH6AS56BLV0S1qoCaiKEfP6BW9WU/Wi/VufcxGS1axs4/+wPr8AQyklgw=</latexit><latexit sha1_base64="FaMoMyxfFcZhxZfgQ6iiAk60YYk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJnPbhmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaC9Rkl2kg9+yDwdIxD7AHnD9lpPrvP8p5ddWrOFHiRuAWpogKNnv3lhTFNIxCacqJU13US7WdEakY55BUvVZAQOiID6BoqSATKz6YBcnxslBD3Y2mO0Hiq/t7ISKTUOArMZET0UM17E/E/r5vq/pWfMZGkGgSdPdRPOTaZJ23gkEmgmo8NIVQy81dMh0QSqk1nFVOCOx95kbTOa65Tc+8uqvXroo4yOkRH6AS56BLV0S1qoCaiKEfP6BW9WU/Wi/VufcxGS1axs4/+wPr8AQyklgw=</latexit><latexit sha1_base64="FaMoMyxfFcZhxZfgQ6iiAk60YYk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJnPbhmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaC9Rkl2kg9+yDwdIxD7AHnD9lpPrvP8p5ddWrOFHiRuAWpogKNnv3lhTFNIxCacqJU13US7WdEakY55BUvVZAQOiID6BoqSATKz6YBcnxslBD3Y2mO0Hiq/t7ISKTUOArMZET0UM17E/E/r5vq/pWfMZGkGgSdPdRPOTaZJ23gkEmgmo8NIVQy81dMh0QSqk1nFVOCOx95kbTOa65Tc+8uqvXroo4yOkRH6AS56BLV0S1qoCaiKEfP6BW9WU/Wi/VufcxGS1axs4/+wPr8AQyklgw=</latexit><latexit sha1_base64="FaMoMyxfFcZhxZfgQ6iiAk60YYk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJnPbhmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaC9Rkl2kg9+yDwdIxD7AHnD9lpPrvP8p5ddWrOFHiRuAWpogKNnv3lhTFNIxCacqJU13US7WdEakY55BUvVZAQOiID6BoqSATKz6YBcnxslBD3Y2mO0Hiq/t7ISKTUOArMZET0UM17E/E/r5vq/pWfMZGkGgSdPdRPOTaZJ23gkEmgmo8NIVQy81dMh0QSqk1nFVOCOx95kbTOa65Tc+8uqvXroo4yOkRH6AS56BLV0S1qoCaiKEfP6BW9WU/Wi/VufcxGS1axs4/+wPr8AQyklgw=</latexit>

b ! q`+`�
<latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit>
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Electroweak Penguins

<̀latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit>

µ
<latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit>

e
<latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit>

⌧
<latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit>=

q
<latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit>

s
<latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit> d

<latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit>

=

b ! s`+`� ⇠ 25⇥ b ! d`+`�
<latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit><latexit sha1_base64="PbuKkRfzGqdZjttCKtQd2FkoNXA=">AAACJ3icbVDLSgMxFM34rPU16tJNsAiCWGaKoispunFZwT6gM5ZMJtOGJpkhyQhlmL9x46+4EVREl/6J6bQLbb0Qcjj3XO49J0gYVdpxvqyFxaXlldXSWnl9Y3Nr297Zbak4lZg0ccxi2QmQIowK0tRUM9JJJEE8YKQdDK/H/fYDkYrG4k6PEuJz1Bc0ohhpQ/Xsy8DTMVTQI4zdZ8f55D/Joacoh7UzT1NOFCxU4byqZ1ecqlMUnAfuFFTAtBo9+9ULY5xyIjRmSKmu6yTaz5DUFDOSl71UkQThIeqTroECme1+VvjM4aFhQhjF0jyhYcH+nsgQV2rEA6PkSA/UbG9M/tfrpjq68DMqklQTgSeLopRBY3ocGgypJFizkQEIS2puhXiAJMLaRFs2IbizludBq1Z1nap7e1qpX03jKIF9cACOgAvOQR3cgAZoAgwewTN4A+/Wk/VifVifE+mCNZ3ZA3/K+v4BmxSlJg==</latexit>

difficulty 

u, d, s
<latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>

qsp.
<latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit> qsp.

<latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit>

B+, B0, B0
s

<latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit>

K+,K⇤0,�
<latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit>

Different spectator quarks gives different final-state particles

b ! q`+`�
<latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit>
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What do we want to measure?

K+

π−

K∗0 θK

µ+

µ−

B0

θℓ

(a) θK and θℓ definitions for the B0 decay

µ−

µ+

K+

π−

B0

K∗0
φ

K+ π−

n̂Kπ

⊙p̂Kπ

µ−

µ+

n̂µ+µ−

(b) φ definition for the B0 decay

π+

K−

K∗0

µ−

µ+

B0

φ

K− π+

n̂Kπ

⊙ p̂Kπ

µ−

µ+

n̂µ−µ+

(c) φ definition for the B0 decay

! m(Kπ)
m(μ+μ−)

5 degrees of freedom in a 4-body decay: 
➤ 3 angles  
➤ Invariant mass of hadron system  
➤ Invariant mass of dilepton system 

( ) q2 = m2(ℓℓ)
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What do we want to measure?

K+

π−

K∗0 θK

µ+

µ−

B0

θℓ

(a) θK and θℓ definitions for the B0 decay

µ−

µ+

K+

π−

B0

K∗0
φ

K+ π−

n̂Kπ

⊙p̂Kπ

µ−

µ+

n̂µ+µ−

(b) φ definition for the B0 decay

π+

K−

K∗0

µ−

µ+

B0

φ

K− π+

n̂Kπ

⊙ p̂Kπ

µ−

µ+

n̂µ−µ+

(c) φ definition for the B0 decay

! m(Kπ)
m(μ+μ−)

5 degrees of freedom in a 4-body decay: 
➤ 3 angles  
➤ Invariant mass of hadron system  
➤ Invariant mass of dilepton system 

( ) q2 = m2(ℓℓ)
 = 

angular analysis  
Γ(m(hh), q2, Ω)

 = branching 
fraction ( ) 
measurement  

Γ(q2)
ℬ
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Example:

Testing lepton flavour universality in rare B decays Eluned Smith

Despite the success of the Standard Model (SM) of particle physics, it fails to explain phenomena such as the

evidence for Dark Matter and the observed excess of matter over antimatter in the universe. This points to the existence

of New Physics (NP), generally expected to manifest in the form of new fundamental particles. The LHCb collaboration

searches for NP via precision measurements of b-hadron decays. Precision measurements are sensitive to small

modifications in the decay rates of SM processes arising from inteference affects from NP particles. As NP particles are

detected via virtual corrections, precision measurements can detect particles with a mass far greater than the available

LHC collision energy. This presents a unique opportunity to find heavy NP in the LHC era.

Many favoured NP models predict enhanced effects in the semi-leptonic decay of a b quark to an s quark and a

lepton pair. These b ! s`+`� transitions are mediated via a flavour changing neutral current and are suppressed in the

SM. An example of a b ! s`+`� SM Feynman diagram is shown in Fig. 2, along side a potential NP scenario.

b q

`� `+

t, c, u

W�

Z0, �

Figure 1: Feynman diagram for a

b ! s`+`� process in (top) the SM

and (bottom) a NP scenario, where

the decay is mediated via a Lepto-

quark.

b s

s̄ s̄

µ�

µ+

t, c, u

W�

Z0, �

Figure 2: Feynman diagram for a

b ! s`+`� process in (top) the SM

and (bottom) a NP scenario, where

the decay is mediated via a Lepto-

quark.

B0
s
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decays dominate            
q2 = [invariant mass of dilepton system]2

    proportional to decay rate,  

Measure               to capture 
underlying q2 distribution decays dominate            
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<latexit sha1_base64="W9/dhYUKWfk56GTAbFhu/SMGocY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVU2KoMtSNy4r2Ae0sUwmk3bo5OHMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWeOG3MmlWV9G6W19Y3NrfJ2ZWd3b//APDzqyigRhHZIxCPRd7GknIW0o5jitB8LigOX0547vc793iMVkkXhnUpj6gR4HDKfEay0NDKr3jDAakIwz1qzc+/hPmvMRmbNqltzoFViF6QGBdoj82voRSQJaKgIx1IObCtWToaFYoTTWWWYSBpjMsVjOtA0xAGVTjYPP0OnWvGQHwn9QoXm6u+NDAdSpoGrJ/OkctnLxf+8QaL8KydjYZwoGpLFIT/hSEUobwJ5TFCieKoJJoLprIhMsMBE6b4qugR7+curpNuo21bdvr2oNVtFHWU4hhM4AxsuoQk30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A7NClMk=</latexit><latexit sha1_base64="W9/dhYUKWfk56GTAbFhu/SMGocY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVU2KoMtSNy4r2Ae0sUwmk3bo5OHMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWeOG3MmlWV9G6W19Y3NrfJ2ZWd3b//APDzqyigRhHZIxCPRd7GknIW0o5jitB8LigOX0547vc793iMVkkXhnUpj6gR4HDKfEay0NDKr3jDAakIwz1qzc+/hPmvMRmbNqltzoFViF6QGBdoj82voRSQJaKgIx1IObCtWToaFYoTTWWWYSBpjMsVjOtA0xAGVTjYPP0OnWvGQHwn9QoXm6u+NDAdSpoGrJ/OkctnLxf+8QaL8KydjYZwoGpLFIT/hSEUobwJ5TFCieKoJJoLprIhMsMBE6b4qugR7+curpNuo21bdvr2oNVtFHWU4hhM4AxsuoQk30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A7NClMk=</latexit><latexit sha1_base64="W9/dhYUKWfk56GTAbFhu/SMGocY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVU2KoMtSNy4r2Ae0sUwmk3bo5OHMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWeOG3MmlWV9G6W19Y3NrfJ2ZWd3b//APDzqyigRhHZIxCPRd7GknIW0o5jitB8LigOX0547vc793iMVkkXhnUpj6gR4HDKfEay0NDKr3jDAakIwz1qzc+/hPmvMRmbNqltzoFViF6QGBdoj82voRSQJaKgIx1IObCtWToaFYoTTWWWYSBpjMsVjOtA0xAGVTjYPP0OnWvGQHwn9QoXm6u+NDAdSpoGrJ/OkctnLxf+8QaL8KydjYZwoGpLFIT/hSEUobwJ5TFCieKoJJoLprIhMsMBE6b4qugR7+curpNuo21bdvr2oNVtFHWU4hhM4AxsuoQk30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A7NClMk=</latexit><latexit sha1_base64="W9/dhYUKWfk56GTAbFhu/SMGocY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVU2KoMtSNy4r2Ae0sUwmk3bo5OHMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWeOG3MmlWV9G6W19Y3NrfJ2ZWd3b//APDzqyigRhHZIxCPRd7GknIW0o5jitB8LigOX0547vc793iMVkkXhnUpj6gR4HDKfEay0NDKr3jDAakIwz1qzc+/hPmvMRmbNqltzoFViF6QGBdoj82voRSQJaKgIx1IObCtWToaFYoTTWWWYSBpjMsVjOtA0xAGVTjYPP0OnWvGQHwn9QoXm6u+NDAdSpoGrJ/OkctnLxf+8QaL8KydjYZwoGpLFIT/hSEUobwJ5TFCieKoJJoLprIhMsMBE6b4qugR7+curpNuo21bdvr2oNVtFHWU4hhM4AxsuoQk30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A7NClMk=</latexit>

�
<latexit sha1_base64="xXeP4fWvUDKmvgl18vZjV9Y7J+c=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Bj0oMcI5gHJEnons8mYeSwzs0II+QcvHhTx6v9482+cJHvQxIKGoqqb7q445czYIPj2VlbX1jc2C1vF7Z3dvf3SwWHDqEwTWieKK92K0VDOJK1bZjltpZqiiDltxsObqd98otowJR/sKKWRwL5kCSNondTo3KIQ2C2Vg0owg79MwpyUIUetW/rq9BTJBJWWcDSmHQapjcaoLSOcToqdzNAUyRD7tO2oREFNNJ5dO/FPndLzE6VdSevP1N8TYxTGjETsOgXagVn0puJ/XjuzyVU0ZjLNLJVkvijJuG+VP33d7zFNieUjR5Bo5m71yQA1EusCKroQwsWXl0njvBIGlfD+oly9zuMowDGcwBmEcAlVuIMa1IHAIzzDK7x5ynvx3r2PeeuKl88cwR94nz9V6471</latexit><latexit sha1_base64="xXeP4fWvUDKmvgl18vZjV9Y7J+c=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Bj0oMcI5gHJEnons8mYeSwzs0II+QcvHhTx6v9482+cJHvQxIKGoqqb7q445czYIPj2VlbX1jc2C1vF7Z3dvf3SwWHDqEwTWieKK92K0VDOJK1bZjltpZqiiDltxsObqd98otowJR/sKKWRwL5kCSNondTo3KIQ2C2Vg0owg79MwpyUIUetW/rq9BTJBJWWcDSmHQapjcaoLSOcToqdzNAUyRD7tO2oREFNNJ5dO/FPndLzE6VdSevP1N8TYxTGjETsOgXagVn0puJ/XjuzyVU0ZjLNLJVkvijJuG+VP33d7zFNieUjR5Bo5m71yQA1EusCKroQwsWXl0njvBIGlfD+oly9zuMowDGcwBmEcAlVuIMa1IHAIzzDK7x5ynvx3r2PeeuKl88cwR94nz9V6471</latexit><latexit sha1_base64="xXeP4fWvUDKmvgl18vZjV9Y7J+c=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Bj0oMcI5gHJEnons8mYeSwzs0II+QcvHhTx6v9482+cJHvQxIKGoqqb7q445czYIPj2VlbX1jc2C1vF7Z3dvf3SwWHDqEwTWieKK92K0VDOJK1bZjltpZqiiDltxsObqd98otowJR/sKKWRwL5kCSNondTo3KIQ2C2Vg0owg79MwpyUIUetW/rq9BTJBJWWcDSmHQapjcaoLSOcToqdzNAUyRD7tO2oREFNNJ5dO/FPndLzE6VdSevP1N8TYxTGjETsOgXagVn0puJ/XjuzyVU0ZjLNLJVkvijJuG+VP33d7zFNieUjR5Bo5m71yQA1EusCKroQwsWXl0njvBIGlfD+oly9zuMowDGcwBmEcAlVuIMa1IHAIzzDK7x5ynvx3r2PeeuKl88cwR94nz9V6471</latexit><latexit sha1_base64="xXeP4fWvUDKmvgl18vZjV9Y7J+c=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9Bj0oMcI5gHJEnons8mYeSwzs0II+QcvHhTx6v9482+cJHvQxIKGoqqb7q445czYIPj2VlbX1jc2C1vF7Z3dvf3SwWHDqEwTWieKK92K0VDOJK1bZjltpZqiiDltxsObqd98otowJR/sKKWRwL5kCSNondTo3KIQ2C2Vg0owg79MwpyUIUetW/rq9BTJBJWWcDSmHQapjcaoLSOcToqdzNAUyRD7tO2oREFNNJ5dO/FPndLzE6VdSevP1N8TYxTGjETsOgXagVn0puJ/XjuzyVU0ZjLNLJVkvijJuG+VP33d7zFNieUjR5Bo5m71yQA1EusCKroQwsWXl0njvBIGlfD+oly9zuMowDGcwBmEcAlVuIMa1IHAIzzDK7x5ynvx3r2PeeuKl88cwR94nz9V6471</latexit>

B(B0
s ! �(K+K�)µ+µ�)

<latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit>
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Local discrepancy with SM hypothesis at level of 3.6    in region 
1.1<q2<6.0 GeV  (p-value ~ 0.0003)

⇠ 3�
<latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit><latexit sha1_base64="/MPwsZ/QoZTEVoYbbRIgtIcwbdY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXw8x0aOuu6MZlBfuAzlAyaaYNTTJDkhHK0N9w40IRt/6MO//GTFtBRQ/cy+Gce8nNiVJGlXacD2ttfWNza7u0U97d2z84rBwdd1WSSUw6OGGJ7EdIEUYF6WiqGemnkiAeMdKLpteF37snUtFE3OlZSkKOxoLGFCNtpCBQlMOa6WOOhpWqY182655fh47tOA3XcwviNfyaD12jFKiCFdrDynswSnDGidCYIaUGrpPqMEdSU8zIvBxkiqQIT9GYDAwViBMV5oub5/DcKCMYJ9KU0HChft/IEVdqxiMzyZGeqN9eIf7lDTIdN8OcijTTRODlQ3HGoE5gEQAcUUmwZjNDEJbU3ArxBEmEtYmpbEL4+in8n3Q923Vs99avtq5WcZTAKTgDF8AFDdACN6ANOgCDFDyAJ/BsZdaj9WK9LkfXrNXOCfgB6+0T59mRmQ==</latexit>

[in same paper we also made first observation of a spin-2               .                     
transition with the decay mode                         ]

Example: B(B0
s ! �(K+K�)µ+µ�)

<latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit><latexit sha1_base64="wQXnQ2QDM9FckhOJ+Xg/WR/trNA=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSJUxJKIostSN4KbCvYBTRom00k7dDIJMxOhhHyJG3/FjQtFBFf6N07SLLT1wsw995x7mbnHiygR0jS/tdLS8srqWnm9srG5tb2j7+51RBhzhNsopCHveVBgShhuSyIp7kUcw8CjuOtNrjO9+4C5ICG7l9MIOwEcMeITBKWiXP3CDqAcI0iTZlprDhIzdYUtQzsak9rtIDlJ1XWaHttBnBV5UqWrV826mYexCKwCVEERLVf/tIchigPMJKJQiL5lRtJJIJcEUZxW7FjgCKIJHOG+ggwGWDhJvl5qHClmaPghV4dJI2d/TyQwEGIaeKozW0bMaxn5n9aPpX/lJIRFscQMzR7yY2rI0Mi8MoaEYyTpVAGIOFF/NdAYcoikcrSiTLDmV14EnbO6Zdatu/Nqo1nYUQYH4BDUgAUuQQPcgBZoAwQewTN4BW/ak/aivWsfs9aSVszsgz+hff0A/p6iXw==</latexit>
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b ! s`+`�
<latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit><latexit sha1_base64="HqZD0PXCgGkPpJzOkBlV5abOow8=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyQ5IRyjAbf8WNC0Xc+hnu/BvTdhbaeiDkcM69JOcECWdKO863VVpaXlldK69XNja3tnfs3b2WilNJoUljHstOQBRwJqCpmebQSSSQKODQDkY3E7/9CFKxWNzrcQJ+RAaChYwSbaSefRB4OsYKe8D5Q3aaz+6zvGdXnZozBV4kbkGqqECjZ395/ZimEQhNOVGq6zqJ9jMiNaMc8oqXKkgIHZEBdA0VJALlZ9MAOT42Sh+HsTRHaDxVf29kJFJqHAVmMiJ6qOa9ifif1011eOVnTCSpBkFnD4UpxybzpA3cZxKo5mNDCJXM/BXTIZGEatNZxZTgzkdeJK3zmuvU3LuLav26qKOMDtEROkEuukR1dIsaqIkoytEzekVv1pP1Yr1bH7PRklXs7KM/sD5/ACRflhs=</latexit>

B0
s ! f

0

2µ
+µ�

<latexit sha1_base64="WpAKnpedeh0gDt38H5t+evdaGeU=">AAACCXicbVDNS8MwHE3n15xfVY9egkMUxNEOQY9jXjxOcB+wdiXN0i0saUuSCqP06sV/xYsHRbz6H3jzvzHretDNByGP934/kvf8mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhNCRtRRUjvVgQxH1Guv7kZuZ3H4iQNArv1TQmLkejkAYUI6Ulz4TNQWplnnRUBINBepp5dYcng/Q8y6+LzDOrVs3KAZeJXZAqKNDyzC9nGOGEk1BhhqTs21as3BQJRTEjWcVJJIkRnqAR6WsaIk6km+ZJMniilSEMIqFPqGCu/t5IEZdyyn09yZEay0VvJv7n9RMVXLspDeNEkRDPHwoSBnXsWS1wSAXBik01QVhQ/VeIx0ggrHR5FV2CvRh5mXTqNduq2XeX1UazqKMMjsAxOAM2uAINcAtaoA0weATP4BW8GU/Gi/FufMxHS0axcwj+wPj8Ae+Wmdg=</latexit><latexit sha1_base64="WpAKnpedeh0gDt38H5t+evdaGeU=">AAACCXicbVDNS8MwHE3n15xfVY9egkMUxNEOQY9jXjxOcB+wdiXN0i0saUuSCqP06sV/xYsHRbz6H3jzvzHretDNByGP934/kvf8mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhNCRtRRUjvVgQxH1Guv7kZuZ3H4iQNArv1TQmLkejkAYUI6Ulz4TNQWplnnRUBINBepp5dYcng/Q8y6+LzDOrVs3KAZeJXZAqKNDyzC9nGOGEk1BhhqTs21as3BQJRTEjWcVJJIkRnqAR6WsaIk6km+ZJMniilSEMIqFPqGCu/t5IEZdyyn09yZEay0VvJv7n9RMVXLspDeNEkRDPHwoSBnXsWS1wSAXBik01QVhQ/VeIx0ggrHR5FV2CvRh5mXTqNduq2XeX1UazqKMMjsAxOAM2uAINcAtaoA0weATP4BW8GU/Gi/FufMxHS0axcwj+wPj8Ae+Wmdg=</latexit><latexit sha1_base64="WpAKnpedeh0gDt38H5t+evdaGeU=">AAACCXicbVDNS8MwHE3n15xfVY9egkMUxNEOQY9jXjxOcB+wdiXN0i0saUuSCqP06sV/xYsHRbz6H3jzvzHretDNByGP934/kvf8mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhNCRtRRUjvVgQxH1Guv7kZuZ3H4iQNArv1TQmLkejkAYUI6Ulz4TNQWplnnRUBINBepp5dYcng/Q8y6+LzDOrVs3KAZeJXZAqKNDyzC9nGOGEk1BhhqTs21as3BQJRTEjWcVJJIkRnqAR6WsaIk6km+ZJMniilSEMIqFPqGCu/t5IEZdyyn09yZEay0VvJv7n9RMVXLspDeNEkRDPHwoSBnXsWS1wSAXBik01QVhQ/VeIx0ggrHR5FV2CvRh5mXTqNduq2XeX1UazqKMMjsAxOAM2uAINcAtaoA0weATP4BW8GU/Gi/FufMxHS0axcwj+wPj8Ae+Wmdg=</latexit><latexit sha1_base64="WpAKnpedeh0gDt38H5t+evdaGeU=">AAACCXicbVDNS8MwHE3n15xfVY9egkMUxNEOQY9jXjxOcB+wdiXN0i0saUuSCqP06sV/xYsHRbz6H3jzvzHretDNByGP934/kvf8mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhNCRtRRUjvVgQxH1Guv7kZuZ3H4iQNArv1TQmLkejkAYUI6Ulz4TNQWplnnRUBINBepp5dYcng/Q8y6+LzDOrVs3KAZeJXZAqKNDyzC9nGOGEk1BhhqTs21as3BQJRTEjWcVJJIkRnqAR6WsaIk6km+ZJMniilSEMIqFPqGCu/t5IEZdyyn09yZEay0VvJv7n9RMVXLspDeNEkRDPHwoSBnXsWS1wSAXBik01QVhQ/VeIx0ggrHR5FV2CvRh5mXTqNduq2XeX1UazqKMMjsAxOAM2uAINcAtaoA0weATP4BW8GU/Gi/FufMxHS0axcwj+wPj8Ae+Wmdg=</latexit>

�
<latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit>
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Challenges with electrons 

      Bremsstrahlung

Understanding electron 
detector-response 
description in simulation 
vital

Unofficial
E. Smith, S. Schmitt

me << mµ
<latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit>

Build on my current research 
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The Flavour Anomalies
Cbs``

9,10
<latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit><latexit sha1_base64="SdpnF3GO/ihSbJERyVdTLX7uOwk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgQsKk1Nrsit24rGAf0MYwmU7aoZMHMxOhhIK/4saFIm79Dnf+jZO2gooeuHA4517uvcdPOJMKoQ9jaXlldW29sFHc3Nre2TX39tsyTgWhLRLzWHR9LClnEW0ppjjtJoLi0Oe0448bud+5o0KyOLpRk4S6IR5GLGAEKy155mHjNvNln3Ke19TLnDMbTT2zhCynVkWVMkQWQrUyqmpyjmzHdqCtlRwlsEDTM9/7g5ikIY0U4VjKno0S5WZYKEY4nRb7qaQJJmM8pD1NIxxS6Waz86fwRCsDGMRCV6TgTP0+keFQykno684Qq5H87eXiX14vVUHNzViUpIpGZL4oSDlUMcyzgAMmKFF8ogkmgulbIRlhgYnSiRV1CF+fwv9Ju2zZyLKvK6X65SKOAjgCx+AU2OAC1MEVaIIWICADD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RP995WA</latexit>

Combine all                     measurements 
and fit for                     effective couplings

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

~ 7.  tension with SM when combined�
<latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit><latexit sha1_base64="rBigXzmLH09WQbdPntV3VTClfxo=">AAAB7XicbVDJSgNBEK12jXGLevTSGARPYUYEPUa8eIxgFkiG0NPpSdr0MnT3CGEI+AlePCji1f/x5t/YWQ6a+KDg8V4VVfXiVHDrguAbrayurW9sFraK2zu7e/ulg8OG1ZmhrE610KYVE8sEV6zuuBOslRpGZCxYMx7eTPzmIzOWa3XvRimLJOkrnnBKnJcaHcv7knRL5aASTIGXSTgnZZij1i19dXqaZpIpRwWxth0GqYtyYhyngo2LncyylNAh6bO2p4pIZqN8eu0Yn3qlhxNtfCmHp+rviZxIa0cy9p2SuIFd9Cbif147c8lVlHOVZo4pOluUZAI7jSev4x43jDox8oRQw/2tmA6IIdT5gIo+hHDx5WXSOK+EQSW8uyhXr59mcRTgGE7gDEK4hCrcQg3qQOEBnuEV3pBGL+gdfcxaV9A8wiP4A/T5A8ISj6I=</latexit>

SMData
arXiv:2103.13370

https://arxiv.org/abs/2103.13370
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The Flavour Anomalies

Lepton Flavour Universality 

R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit>

Very precisely known in SM 

Gives a 4 �
<latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit>

tension 

arXiv:2103.13370

https://arxiv.org/abs/2103.13370
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The Flavour Anomalies

Lepton Flavour Universality 

R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit><latexit sha1_base64="gCdPT5thMpcttcskXfHqbyBs5Hs="></latexit>

B(b ! sµµ)
<latexit sha1_base64="U40yBaRjp4lsxr6Nf/NgCTcptuE=">AAACAnicdVDLSgMxFM3UV62vUVfiJliEuhkyY4vtrtSNywr2AZ2hZNK0Dc08SDJCGYobf8WNC0Xc+hXu/BszbQUVPSRwOOde7r3HjzmTCqEPI7eyura+kd8sbG3v7O6Z+wdtGSWC0BaJeCS6PpaUs5C2FFOcdmNBceBz2vEnl5nfuaVCsii8UdOYegEehWzICFZa6ptHboDVmGCeNmYl31URlG6Q6HfWN4vIqtVQuVyByKogx3GqmqBzp1qzoW2hOYpgiWbffHcHEUkCGirCsZQ9G8XKS7FQjHA6K7iJpDEmEzyiPU1DHFDppfMTZvBUKwM4jIT+oYJz9XtHigMpp4GvK7OF5W8vE//yeokaVr2UhXGiaEgWg4YJh/rSLA84YIISxaeaYCKY3hWSMRaYKJ1aQYfwdSn8n7Qdy0aWfV0u1hvLOPLgGJyAErDBBaiDK9AELUDAHXgAT+DZuDcejRfjdVGaM5Y9h+AHjLdPTtqXXw==</latexit><latexit sha1_base64="U40yBaRjp4lsxr6Nf/NgCTcptuE=">AAACAnicdVDLSgMxFM3UV62vUVfiJliEuhkyY4vtrtSNywr2AZ2hZNK0Dc08SDJCGYobf8WNC0Xc+hXu/BszbQUVPSRwOOde7r3HjzmTCqEPI7eyura+kd8sbG3v7O6Z+wdtGSWC0BaJeCS6PpaUs5C2FFOcdmNBceBz2vEnl5nfuaVCsii8UdOYegEehWzICFZa6ptHboDVmGCeNmYl31URlG6Q6HfWN4vIqtVQuVyByKogx3GqmqBzp1qzoW2hOYpgiWbffHcHEUkCGirCsZQ9G8XKS7FQjHA6K7iJpDEmEzyiPU1DHFDppfMTZvBUKwM4jIT+oYJz9XtHigMpp4GvK7OF5W8vE//yeokaVr2UhXGiaEgWg4YJh/rSLA84YIISxaeaYCKY3hWSMRaYKJ1aQYfwdSn8n7Qdy0aWfV0u1hvLOPLgGJyAErDBBaiDK9AELUDAHXgAT+DZuDcejRfjdVGaM5Y9h+AHjLdPTtqXXw==</latexit><latexit sha1_base64="U40yBaRjp4lsxr6Nf/NgCTcptuE=">AAACAnicdVDLSgMxFM3UV62vUVfiJliEuhkyY4vtrtSNywr2AZ2hZNK0Dc08SDJCGYobf8WNC0Xc+hXu/BszbQUVPSRwOOde7r3HjzmTCqEPI7eyura+kd8sbG3v7O6Z+wdtGSWC0BaJeCS6PpaUs5C2FFOcdmNBceBz2vEnl5nfuaVCsii8UdOYegEehWzICFZa6ptHboDVmGCeNmYl31URlG6Q6HfWN4vIqtVQuVyByKogx3GqmqBzp1qzoW2hOYpgiWbffHcHEUkCGirCsZQ9G8XKS7FQjHA6K7iJpDEmEzyiPU1DHFDppfMTZvBUKwM4jIT+oYJz9XtHigMpp4GvK7OF5W8vE//yeokaVr2UhXGiaEgWg4YJh/rSLA84YIISxaeaYCKY3hWSMRaYKJ1aQYfwdSn8n7Qdy0aWfV0u1hvLOPLgGJyAErDBBaiDK9AELUDAHXgAT+DZuDcejRfjdVGaM5Y9h+AHjLdPTtqXXw==</latexit><latexit sha1_base64="U40yBaRjp4lsxr6Nf/NgCTcptuE=">AAACAnicdVDLSgMxFM3UV62vUVfiJliEuhkyY4vtrtSNywr2AZ2hZNK0Dc08SDJCGYobf8WNC0Xc+hXu/BszbQUVPSRwOOde7r3HjzmTCqEPI7eyura+kd8sbG3v7O6Z+wdtGSWC0BaJeCS6PpaUs5C2FFOcdmNBceBz2vEnl5nfuaVCsii8UdOYegEehWzICFZa6ptHboDVmGCeNmYl31URlG6Q6HfWN4vIqtVQuVyByKogx3GqmqBzp1qzoW2hOYpgiWbffHcHEUkCGirCsZQ9G8XKS7FQjHA6K7iJpDEmEzyiPU1DHFDppfMTZvBUKwM4jIT+oYJz9XtHigMpp4GvK7OF5W8vE//yeokaVr2UhXGiaEgWg4YJh/rSLA84YIISxaeaYCKY3hWSMRaYKJ1aQYfwdSn8n7Qdy0aWfV0u1hvLOPLgGJyAErDBBaiDK9AELUDAHXgAT+DZuDcejRfjdVGaM5Y9h+AHjLdPTtqXXw==</latexit>

Very precisely known in SM 

Gives a 4 �
<latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit><latexit sha1_base64="+bwZPbj3RZeGuPmwoUCTA9R3c9M=">AAAB7XicdVDJSgNBEO1xjXGLevTSGARPQ08WE29BLx4jmAWSIfR0epI2vQzdPUII+QcvHhTx6v9482/sLIKKPih4vFdFVb0o4cxYhD68ldW19Y3NzFZ2e2d3bz93cNg0KtWENojiSrcjbChnkjYss5y2E02xiDhtRaOrmd+6p9owJW/tOKGhwAPJYkawdVKza9hA4F4uj/wCqgbFMkT+OUKVcsmRC4RQsQADH82RB0vUe7n3bl+RVFBpCcfGdAKU2HCCtWWE02m2mxqaYDLCA9pxVGJBTTiZXzuFp07pw1hpV9LCufp9YoKFMWMRuU6B7dD89mbiX14ntXE1nDCZpJZKslgUpxxaBWevwz7TlFg+dgQTzdytkAyxxsS6gLIuhK9P4f+kWfAD5Ac3pXztchlHBhyDE3AGAlABNXAN6qABCLgDD+AJPHvKe/RevNdF64q3nDkCP+C9fQLsJI9a</latexit>

tension 

b ! sµµ
<latexit sha1_base64="bUwowehN/PG+loPTkhZW8phqEdM=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlBfuAzlAyaaYNzWSGPIQy9DfcuFDErT/jzr8xfQgqekjgcM693HtPlHGmNEIfTmFtfWNzq7hd2tnd2z8oHx51VGokoW2S8lT2IqwoZ4K2NdOc9jJJcRJx2o0m13O/e0+lYqm409OMhgkeCRYzgrWVgijQKVRBYuwblCvIbTRQtVqDyK0h3/frlqALv97woOeiBSpghdag/B4MU2ISKjThWKm+hzId5lhqRjidlQKjaIbJBI9o31KBE6rCfLHzDJ5ZZQjjVNovNFyo3ztynCg1TSJbmWA9Vr+9ufiX1zc6roc5E5nRVJDloNhwaA+dBwCHTFKi+dQSTCSzu0IyxhITbWMq2RC+LoX/k47vesj1bquV5tUqjiI4AafgHHjgEjTBDWiBNiAgAw/gCTw7xnl0XpzXZWnBWfUcgx9w3j4BZK+R6w==</latexit><latexit sha1_base64="bUwowehN/PG+loPTkhZW8phqEdM=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlBfuAzlAyaaYNzWSGPIQy9DfcuFDErT/jzr8xfQgqekjgcM693HtPlHGmNEIfTmFtfWNzq7hd2tnd2z8oHx51VGokoW2S8lT2IqwoZ4K2NdOc9jJJcRJx2o0m13O/e0+lYqm409OMhgkeCRYzgrWVgijQKVRBYuwblCvIbTRQtVqDyK0h3/frlqALv97woOeiBSpghdag/B4MU2ISKjThWKm+hzId5lhqRjidlQKjaIbJBI9o31KBE6rCfLHzDJ5ZZQjjVNovNFyo3ztynCg1TSJbmWA9Vr+9ufiX1zc6roc5E5nRVJDloNhwaA+dBwCHTFKi+dQSTCSzu0IyxhITbWMq2RC+LoX/k47vesj1bquV5tUqjiI4AafgHHjgEjTBDWiBNiAgAw/gCTw7xnl0XpzXZWnBWfUcgx9w3j4BZK+R6w==</latexit><latexit sha1_base64="bUwowehN/PG+loPTkhZW8phqEdM=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlBfuAzlAyaaYNzWSGPIQy9DfcuFDErT/jzr8xfQgqekjgcM693HtPlHGmNEIfTmFtfWNzq7hd2tnd2z8oHx51VGokoW2S8lT2IqwoZ4K2NdOc9jJJcRJx2o0m13O/e0+lYqm409OMhgkeCRYzgrWVgijQKVRBYuwblCvIbTRQtVqDyK0h3/frlqALv97woOeiBSpghdag/B4MU2ISKjThWKm+hzId5lhqRjidlQKjaIbJBI9o31KBE6rCfLHzDJ5ZZQjjVNovNFyo3ztynCg1TSJbmWA9Vr+9ufiX1zc6roc5E5nRVJDloNhwaA+dBwCHTFKi+dQSTCSzu0IyxhITbWMq2RC+LoX/k47vesj1bquV5tUqjiI4AafgHHjgEjTBDWiBNiAgAw/gCTw7xnl0XpzXZWnBWfUcgx9w3j4BZK+R6w==</latexit><latexit sha1_base64="bUwowehN/PG+loPTkhZW8phqEdM=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlBfuAzlAyaaYNzWSGPIQy9DfcuFDErT/jzr8xfQgqekjgcM693HtPlHGmNEIfTmFtfWNzq7hd2tnd2z8oHx51VGokoW2S8lT2IqwoZ4K2NdOc9jJJcRJx2o0m13O/e0+lYqm409OMhgkeCRYzgrWVgijQKVRBYuwblCvIbTRQtVqDyK0h3/frlqALv97woOeiBSpghdag/B4MU2ISKjThWKm+hzId5lhqRjidlQKjaIbJBI9o31KBE6rCfLHzDJ5ZZQjjVNovNFyo3ztynCg1TSJbmWA9Vr+9ufiX1zc6roc5E5nRVJDloNhwaA+dBwCHTFKi+dQSTCSzu0IyxhITbWMq2RC+LoX/k47vesj1bquV5tUqjiI4AafgHHjgEjTBDWiBNiAgAw/gCTw7xnl0XpzXZWnBWfUcgx9w3j4BZK+R6w==</latexit>

, angular

Non-local charm-loop

Cannot be derived from first principles

arXiv:2103.13370

b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

>>b ! scc
<latexit sha1_base64="2xrd4xKezV1gy2qD2ZTuMaC1ZJo=">AAAB/HicbVDLSgMxFL3js9ZXtUs3wSK4KjMi6LLoxmUF+4DOUDJppg3NJEOSEYah/oobF4q49UPc+Tdm2llo64HA4dxzb+49YcKZNq777aytb2xubVd2qrt7+weHtaPjrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vS3qvUeqNJPiwWQJDWI8FixiBBsrDWv10DcSaeJL6yqG5GQ2rDXcpjsHWiVeSRpQoj2sffkjSdKYCkM41nrguYkJcqwMI5zOqn6qaYLJFI/pwFKBY6qDfL78DJ1ZZYQiqewTBs3V3x05jrXO4tA6Y2wmerlWiP/VBqmJroOciSQ1VJDFR1HKkb23SAKNmKLE8MwSTBSzuyIywQoTY/Oq2hC85ZNXSfei6blN7/6y0bop46jACZzCOXhwBS24gzZ0gEAGz/AKb86T8+K8Ox8L65pT9tThD5zPHy70lRs=</latexit><latexit sha1_base64="2xrd4xKezV1gy2qD2ZTuMaC1ZJo=">AAAB/HicbVDLSgMxFL3js9ZXtUs3wSK4KjMi6LLoxmUF+4DOUDJppg3NJEOSEYah/oobF4q49UPc+Tdm2llo64HA4dxzb+49YcKZNq777aytb2xubVd2qrt7+weHtaPjrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vS3qvUeqNJPiwWQJDWI8FixiBBsrDWv10DcSaeJL6yqG5GQ2rDXcpjsHWiVeSRpQoj2sffkjSdKYCkM41nrguYkJcqwMI5zOqn6qaYLJFI/pwFKBY6qDfL78DJ1ZZYQiqewTBs3V3x05jrXO4tA6Y2wmerlWiP/VBqmJroOciSQ1VJDFR1HKkb23SAKNmKLE8MwSTBSzuyIywQoTY/Oq2hC85ZNXSfei6blN7/6y0bop46jACZzCOXhwBS24gzZ0gEAGz/AKb86T8+K8Ox8L65pT9tThD5zPHy70lRs=</latexit><latexit sha1_base64="2xrd4xKezV1gy2qD2ZTuMaC1ZJo=">AAAB/HicbVDLSgMxFL3js9ZXtUs3wSK4KjMi6LLoxmUF+4DOUDJppg3NJEOSEYah/oobF4q49UPc+Tdm2llo64HA4dxzb+49YcKZNq777aytb2xubVd2qrt7+weHtaPjrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vS3qvUeqNJPiwWQJDWI8FixiBBsrDWv10DcSaeJL6yqG5GQ2rDXcpjsHWiVeSRpQoj2sffkjSdKYCkM41nrguYkJcqwMI5zOqn6qaYLJFI/pwFKBY6qDfL78DJ1ZZYQiqewTBs3V3x05jrXO4tA6Y2wmerlWiP/VBqmJroOciSQ1VJDFR1HKkb23SAKNmKLE8MwSTBSzuyIywQoTY/Oq2hC85ZNXSfei6blN7/6y0bop46jACZzCOXhwBS24gzZ0gEAGz/AKb86T8+K8Ox8L65pT9tThD5zPHy70lRs=</latexit><latexit sha1_base64="2xrd4xKezV1gy2qD2ZTuMaC1ZJo=">AAAB/HicbVDLSgMxFL3js9ZXtUs3wSK4KjMi6LLoxmUF+4DOUDJppg3NJEOSEYah/oobF4q49UPc+Tdm2llo64HA4dxzb+49YcKZNq777aytb2xubVd2qrt7+weHtaPjrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vS3qvUeqNJPiwWQJDWI8FixiBBsrDWv10DcSaeJL6yqG5GQ2rDXcpjsHWiVeSRpQoj2sffkjSdKYCkM41nrguYkJcqwMI5zOqn6qaYLJFI/pwFKBY6qDfL78DJ1ZZYQiqewTBs3V3x05jrXO4tA6Y2wmerlWiP/VBqmJroOciSQ1VJDFR1HKkb23SAKNmKLE8MwSTBSzuyIywQoTY/Oq2hC85ZNXSfei6blN7/6y0bop46jACZzCOXhwBS24gzZ0gEAGz/AKb86T8+K8Ox8L65pT9tThD5zPHy70lRs=</latexit>

https://arxiv.org/abs/2103.13370
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The b->smumu anomalies: what is causing them?

Fluke Fallacy New Physics 

Hadronic effects in BF/ 
angular analysis predictions

LQ
<latexit sha1_base64="0riH6O5R29LcCEEZ8gKJOhsqlxk=">AAAB6XicbVC7SgNBFL0bXzG+ohYWNoNBsAq7NlpJwMbCIhHzgGQJs5PZZMjs7DJzVwhL/sDGQhFb/8jOn8g3OHkUmnjgwuGce7n3niCRwqDrfju5tfWNza38dmFnd2//oHh41DBxqhmvs1jGuhVQw6VQvI4CJW8lmtMokLwZDG+nfvOJayNi9YijhPsR7SsRCkbRSg/3tW6x5JbdGcgq8RakVDmZTAgAVLvFr04vZmnEFTJJjWl7boJ+RjUKJvm40EkNTygb0j5vW6poxI2fzS4dk3Or9EgYa1sKyUz9PZHRyJhRFNjOiOLALHtT8T+vnWJ47WdCJSlyxeaLwlQSjMn0bdITmjOUI0so08LeStiAasrQhlOwIXjLL6+SxmXZc8tezaZxA3Pk4RTO4AI8uIIK3EEV6sAghGd4hTdn6Lw4787HvDXnLGaO4Q+czx9k3I92</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="/Er7fKjfOYsqnOGgyIHa8gIPlko=">AAAB6XicbVC7SgNBFL0bXzE+ErWwsBkMglXYtdFCJGBjYZGIeUCyhNnJbDJkdmaZmRXCkj+wsVDE1k/wT+z8ANt8g5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s5gt7+3UtE0VojUguVTPAmnImaM0ww2kzVhRHAaeNYHA98RsPVGkmxb0ZxtSPcE+wkBFsrHR3W+0Uim7JnQItE29OiuXD8Th/+fFd6RQ+211JkogKQzjWuuW5sfFTrAwjnI5y7UTTGJMB7tGWpQJHVPvp9NIROrFKF4VS2RIGTdXfEymOtB5Gge2MsOnrRW8i/ue1EhNe+CkTcWKoILNFYcKRkWjyNuoyRYnhQ0swUczeikgfK0yMDSdnQ/AWX14m9bOS55a8qk3jCmbIwhEcwyl4cA5luIEK1IBACI/wDC/OwHlyXp23WWvGmc8cwB847z++sZE5</latexit><latexit sha1_base64="hseNN3kw+WTRyMZBtgCZd5frHSg=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTCUBGwuLRMwHJEfY2+wlS/b2jt05IRz5BzYWitj6j+z8N26SKzTxwcDjvRlm5gWJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHI79ztPXBsRq0ecJtyP6EiJUDCKVnq4bw7KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9bXDojF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxbDmZ0IlKXLFlovCVBKMyfxtMhSaM5RTSyjTwt5K2JhqytCGU7IheKsvr5P2VdVzq17TrdRv8jiKcAbncAkeXEMd7qABLWAQwjO8wpszcV6cd+dj2Vpw8plT+APn8wdBGI0j</latexit>

µ+
<latexit sha1_base64="Vo2IKlOLcke3qmASQA+sw82Qtvo=">AAAB7nicbVDLSgNBEOz1GeMr6sGDl8EgCELY9aInCXjxGME8IFnD7KSTDJmZXWZmhbDkI7x4UMSr3+PNn8g3OHkcNLGgoajqprsrSgQ31ve/vZXVtfWNzdxWfntnd2+/cHBYM3GqGVZZLGLdiKhBwRVWLbcCG4lGKiOB9WhwO/HrT6gNj9WDHSYYStpTvMsZtU6qt2T6mF2M2oWiX/KnIMskmJNi+Xg8JgBQaRe+Wp2YpRKVZYIa0wz8xIYZ1ZYzgaN8KzWYUDagPWw6qqhEE2bTc0fkzCkd0o21K2XJVP09kVFpzFBGrlNS2zeL3kT8z2umtnsdZlwlqUXFZou6qSA2JpPfSYdrZFYMHaFMc3crYX2qKbMuobwLIVh8eZnULkuBXwruXRo3MEMOTuAUziGAKyjDHVSgCgwG8Ayv8OYl3ov37n3MWle8+cwR/IH3+QNhPpHK</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="IQZiPhwMhij3DI0BcqcsBjgTJeo=">AAAB7nicbVC7SgNBFL0bXzE+ErWwsBkMgiCE3TRaiARsLCOYByRrmJ3MJkNmZpeZWSEs+QgbC0Vs7f0TOz/ANt/g5FFo4oELh3Pu5d57gpgzbVz3y8msrK6tb2Q3c1vbO7v5wt5+XUeJIrRGIh6pZoA15UzSmmGG02asKBYBp41gcD3xGw9UaRbJOzOMqS9wT7KQEWys1GiL5D49G3UKRbfkToGWiTcnxcrheJy//Piudgqf7W5EEkGlIRxr3fLc2PgpVoYRTke5dqJpjMkA92jLUokF1X46PXeETqzSRWGkbEmDpurviRQLrYcisJ0Cm75e9Cbif14rMeGFnzIZJ4ZKMlsUJhyZCE1+R12mKDF8aAkmitlbEeljhYmxCeVsCN7iy8ukXi55bsm7tWlcwQxZOIJjOAUPzqECN1CFGhAYwCM8w4sTO0/Oq/M2a80485kD+APn/Qe7E5ON</latexit><latexit sha1_base64="X+iwscLfPHwOblO9LTCtoqvhNKA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGHXi54k4MVjBPOAZA2zk04yZGZ2mZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmiZONcMGi0Ws2xE1KLjChuVWYDvRSGUksBWNb2d+6wm14bF6sJMEQ0mHig84o9ZJra5MH7OLaa9c8av+HGSVBDmpQI56r/zV7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsdRRSWaMJufOyVnTumTQaxdKUvm6u+JjEpjJjJynZLakVn2ZuJ/Xie1g+sw4ypJLSq2WDRIBbExmf1O+lwjs2LiCGWau1sJG1FNmXUJlVwIwfLLq6R5WQ38anDvV2o3eRxFOIFTOIcArqAGd1CHBjAYwzO8wpuXeC/eu/exaC14+cwx/IH3+QM9eo93</latexit>

µ�
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Statistical fluke?

“Charm loops” can mimic 
NP 

Charm 
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The Flavour anomalies: what is causing them?
Fluke Fallacy New Physics 

Add new data 

New LHCb 
detector running 
from this year 
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Measuring the charm-loop using data
Understanding effects of charm-loops on b->sll decays 
central to understanding the flavour-anomalies

Fit for effective couplings directly, allowing interference 
effects from charm-loops to be measured

Achieved by fitting both the angular and q2 
distributions of B0 ! K⇤0(! K+⇡�)µ+µ�

<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

Fit for interference 
in data 

                          more 
complex, but more 
information 

Eur. Phys. J. C (2017) 77: 161

B0 ! K⇤0µ+µ�
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C
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Proposal
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The Flavour anomalies: what is causing them?
Fluke Fallacy New Physics 
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The Flavour anomalies: what is causing them?
Fluke Fallacy New Physics 

Add more data 

New LHCb 
detector - 
commissioning 
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Run 3 data-taking

6 year project 

5 times higher instantaneous luminosity 

Only save necessary event information

proton
proton

I have developed the online selections for Rare 
Decays: [LHCb-PUB-2019-013, A.Albero,.. , E.Smith,..] 

Save to disk 

Online 
selection 

Higher occupancy will also be challenging for 
electrons

2022
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Detector commissioning in early measurements

rJ/ =
B(B+ ! K+J/ (! µ+µ�))

B(B+ ! K+J/ (! e+e�))
= 1

<latexit sha1_base64="skt2mWo9lYyS0VqCUjM9xjBFVpM="></latexit><latexit sha1_base64="skt2mWo9lYyS0VqCUjM9xjBFVpM="></latexit><latexit sha1_base64="skt2mWo9lYyS0VqCUjM9xjBFVpM="></latexit><latexit sha1_base64="skt2mWo9lYyS0VqCUjM9xjBFVpM="></latexit>

if correctly calibrated 

Requires a thorough understanding of the detector-response description 
in simulation for the new detector 

Data-driven corrections to simulation developed here will be used for all 
electron measurements in Run 3

Will validate the online selections for the first time on data

arXiv:2103.11769 arXiv:2103.11769

https://arxiv.org/abs/2103.11769
https://arxiv.org/abs/2103.11769
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Electron identification and track reconstruction

Exploit additional information to 
improve identification

Electron identification more 
challenging in Run 3

Long-lived particles like the       are 
important for Rare Decay measurements 

Take over effort on the maintenance and 
optimisation of tracking algorithm for 
long-lived particles (downstream tracks)

K0
s
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The Flavour anomalies: what is causing them?
Fluke Fallacy New Physics 

Add more data 

New LHCb 
detector - 
commissioning! 
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Upgrade ||: tracking 
Downstream tracking station needs to instrument large area (~5m^2) 
Upgrade I: use scitiallting fibres   (Sci Fi)
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LHCb readout system: Upgrade I (Run 3)

➤ As of Upgrade I, LHCb reads out the *whole* detector on GPUs 
➤ Calibrate detector in real-time: save less of each event 
➤ Only LHC experiment to have trigger less readout   
➤  Access more hadron/electron final states with lower p_T 

Whole detector read out 
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leptons

Quarks 

There are two other 
“generations” of 
particles, with much 
heavier masses 

u d s c b

All known fundamental particles (the SM) 

+ force carriers and Higgs boson 

(i) (ii) (iii)

mass

Referred to as “flavours” 
of quarks /leptons

u d s c b t
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leptons

Quarks 

There are two other 
“generations” of 
particles, with much 
heavier masses 

u d s c b

All known fundamental particles (the SM) 

+ force carriers and Higgs boson 

(i) (ii) (iii)

mass

Referred to as “flavours” 
of quarks /leptons

u d s c b t
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leptons

Quarks 

There are two other 
“generations” of 
particles, with much 
heavier masses 

u d s c b

All known fundamental particles (the SM) 

+ force carriers and Higgs boson 

(i) (ii) (iii)

mass

Referred to as “flavours” 
of quarks /leptons

u d s c b t
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leptons

Quarks 

There are two other 
generations, with much 
heavier masses 

Referred to as “flavours” 
of quarks /leptons

u d s c b

u d s c b t

All known fundamental particles (the SM) 

+ force carriers and Higgs boson 
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leptons

Quarks 

Weak force allows 
flavours to change

The likelihood of this 
happening = CKM matrix

u d s c b t

Flavour physics is the study of particle decays that change flavour 



Time-dependent angular analysis 
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+

Mixing + decay 

Interference 

= new observables from                 decays with flavour-symmetric final-states  

K+
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First time-dependent CP violation 
analysis in a rare mode - variables give 
unique separation between NP scenarios 

arXiv:2104.04421

b ! sµ+µ�
<latexit sha1_base64="diZZ1auqh8Q60xfQ/iHQr6f3yv0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEQSyJCLosunFZwT6giWUynbZDZ5IwMxFqCP6KGxeKuPU/3Pk3TtMstHpgmMM593LvPUHMmdKO82WVFhaXllfKq5W19Y3NLXt7p6WiRBLaJBGPZCfAinIW0qZmmtNOLCkWAaftYHw19dv3VCoWhbd6ElNf4GHIBoxgbaSevRd4OkLKE8ldepzl30nWs6tOzcmB/hK3IFUo0OjZn14/IomgoSYcK9V1nVj7KZaaEU6zipcoGmMyxkPaNTTEgio/zbfP0KFR+mgQSfNCjXL1Z0eKhVITEZhKgfVIzXtT8T+vm+jBhZ+yME40Dcls0CDhyBw8jQL1maRE84khmEhmdkVkhCUm2gRWMSG48yf/Ja3TmuvU3Juzav2yiKMM+3AAR+DCOdThGhrQBAIP8AQv8Go9Ws/Wm/U+Ky1ZRc8u/IL18Q1dE5Un</latexit><latexit sha1_base64="diZZ1auqh8Q60xfQ/iHQr6f3yv0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEQSyJCLosunFZwT6giWUynbZDZ5IwMxFqCP6KGxeKuPU/3Pk3TtMstHpgmMM593LvPUHMmdKO82WVFhaXllfKq5W19Y3NLXt7p6WiRBLaJBGPZCfAinIW0qZmmtNOLCkWAaftYHw19dv3VCoWhbd6ElNf4GHIBoxgbaSevRd4OkLKE8ldepzl30nWs6tOzcmB/hK3IFUo0OjZn14/IomgoSYcK9V1nVj7KZaaEU6zipcoGmMyxkPaNTTEgio/zbfP0KFR+mgQSfNCjXL1Z0eKhVITEZhKgfVIzXtT8T+vm+jBhZ+yME40Dcls0CDhyBw8jQL1maRE84khmEhmdkVkhCUm2gRWMSG48yf/Ja3TmuvU3Juzav2yiKMM+3AAR+DCOdThGhrQBAIP8AQv8Go9Ws/Wm/U+Ky1ZRc8u/IL18Q1dE5Un</latexit><latexit sha1_base64="diZZ1auqh8Q60xfQ/iHQr6f3yv0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEQSyJCLosunFZwT6giWUynbZDZ5IwMxFqCP6KGxeKuPU/3Pk3TtMstHpgmMM593LvPUHMmdKO82WVFhaXllfKq5W19Y3NLXt7p6WiRBLaJBGPZCfAinIW0qZmmtNOLCkWAaftYHw19dv3VCoWhbd6ElNf4GHIBoxgbaSevRd4OkLKE8ldepzl30nWs6tOzcmB/hK3IFUo0OjZn14/IomgoSYcK9V1nVj7KZaaEU6zipcoGmMyxkPaNTTEgio/zbfP0KFR+mgQSfNCjXL1Z0eKhVITEZhKgfVIzXtT8T+vm+jBhZ+yME40Dcls0CDhyBw8jQL1maRE84khmEhmdkVkhCUm2gRWMSG48yf/Ja3TmuvU3Juzav2yiKMM+3AAR+DCOdThGhrQBAIP8AQv8Go9Ws/Wm/U+Ky1ZRc8u/IL18Q1dE5Un</latexit><latexit sha1_base64="diZZ1auqh8Q60xfQ/iHQr6f3yv0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEQSyJCLosunFZwT6giWUynbZDZ5IwMxFqCP6KGxeKuPU/3Pk3TtMstHpgmMM593LvPUHMmdKO82WVFhaXllfKq5W19Y3NLXt7p6WiRBLaJBGPZCfAinIW0qZmmtNOLCkWAaftYHw19dv3VCoWhbd6ElNf4GHIBoxgbaSevRd4OkLKE8ldepzl30nWs6tOzcmB/hK3IFUo0OjZn14/IomgoSYcK9V1nVj7KZaaEU6zipcoGmMyxkPaNTTEgio/zbfP0KFR+mgQSfNCjXL1Z0eKhVITEZhKgfVIzXtT8T+vm+jBhZ+yME40Dcls0CDhyBw8jQL1maRE84khmEhmdkVkhCUm2gRWMSG48yf/Ja3TmuvU3Juzav2yiKMM+3AAR+DCOdThGhrQBAIP8AQv8Go9Ws/Wm/U+Ky1ZRc8u/IL18Q1dE5Un</latexit>

Need more data!!
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Flavour and missing anti-matter
๏ We exist because matter dominates, but we don’t know why  
๏ The couplings in the CKM matrix diff. between matter and anti-

matter (CP violation), but not enough to explain our universe (!) 
  

๏ There must exist unknown forces and particles beyond the 
Standard Model, we call these hypothetical particles New Physics  
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Probing the TeV scale with rare decays?
Decays described with SM Hamiltonian (.  ) 

<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>

H

Additional contribution from NP :   (ΔF = 1)

ΔF = 1
b s

μ
μNP

b

bs

s

NP

ΔF = 2
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HNP /


⇤2
NP

Coupling 

Mass of NP particle 

Rare decays Mixing

ΛNP ∝
k

Δ(experiment)

Larger NP coupling, 
heavier mass scale

More precise our constraints, 
heavier mass scale we can probe 

Mass scale probed currently with rare 
decays depends on NP model:                

 - TeV→ 𝒪(10) 𝒪(100)<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

JHEP11(2014)121

TeV𝒪(1)
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Probing the TeV scale with rare decays
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O(TeV)

<latexit sha1_base64="Wb7lQjvvEh9JSOKkPZ1pKfNlTMM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoiRV0W3bizQl/QhDKZTtqhM5MwMxFKKLjxV9y4UMStP+HOv3HSZqGtBy4czrmXe+8JYkaVdpxvq7Cyura+UdwsbW3v7O7Z+wdtFSUSkxaOWCS7AVKEUUFammpGurEkiAeMdILxTeZ3HohUNBJNPYmJz9FQ0JBipI3Ut488jvQII5beTSuu40BP8hQ2SXt61rfLTtWZAS4TNydlkKPRt7+8QYQTToTGDCnVc51Y+ymSmmJGpiUvUSRGeIyGpGeoQJwoP539MIWnRhnAMJKmhIYz9fdEirhSEx6Yzuxitehl4n9eL9HhlZ9SESeaCDxfFCYM6ghmgcABlQRrNjEEYUnNrRCPkERYm9hKJgR38eVl0j6vuhfV2n2tXL/O4yiCY3ACKsAFl6AObkEDtAAGj+AZvII368l6sd6tj3lrwcpnDsEfWJ8/M42WmQ==</latexit>

O(100TeV)
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Probing the TeV scale with rare decays?

<latexit sha1_base64="dMnDTRoIJA1bGhdLGOXYucdBIXE=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qbMSFGXRTfurNAXdIaSSdM2NMkMSUYo4yz8FTcuFHHrb7jzb8y0s9DWA4HDOfdyT04QMaq043xbhZXVtfWN4mZpa3tnd8/eP2irMJaYtHDIQtkNkCKMCtLSVDPSjSRBPGCkE0xuMr/zQKSioWjqaUR8jkaCDilG2kh9+8jjSI8xYsldWvEkT2CTtNOzvl12qs4McJm4OSmDHI2+/eUNQhxzIjRmSKme60TaT5DUFDOSlrxYkQjhCRqRnqECcaL8ZJY/hadGGcBhKM0TGs7U3xsJ4kpNeWAms7Rq0cvE/7xerIdXfkJFFGsi8PzQMGZQhzArAw6oJFizqSEIS2qyQjxGEmFtKiuZEtzFLy+T9nnVvajW7mvl+nVeRxEcgxNQAS64BHVwCxqgBTB4BM/gFbxZT9aL9W59zEcLVr5zCP7A+vwBd8qVwA==</latexit>

O(TeV)

<latexit sha1_base64="Wb7lQjvvEh9JSOKkPZ1pKfNlTMM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoiRV0W3bizQl/QhDKZTtqhM5MwMxFKKLjxV9y4UMStP+HOv3HSZqGtBy4czrmXe+8JYkaVdpxvq7Cyura+UdwsbW3v7O7Z+wdtFSUSkxaOWCS7AVKEUUFammpGurEkiAeMdILxTeZ3HohUNBJNPYmJz9FQ0JBipI3Ut488jvQII5beTSuu40BP8hQ2SXt61rfLTtWZAS4TNydlkKPRt7+8QYQTToTGDCnVc51Y+ymSmmJGpiUvUSRGeIyGpGeoQJwoP539MIWnRhnAMJKmhIYz9fdEirhSEx6Yzuxitehl4n9eL9HhlZ9SESeaCDxfFCYM6ghmgcABlQRrNjEEYUnNrRCPkERYm9hKJgR38eVl0j6vuhfV2n2tXL/O4yiCY3ACKsAFl6AObkEDtAAGj+AZvII368l6sd6tj3lrwcpnDsEfWJ8/M42WmQ==</latexit>

O(100TeV)

Decays described with SM Hamiltonian (.  ) 
<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>

H

Additional contribution from NP  

ΔF = 1 ΔF = 2
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leptons

Quarks 
u d s c b

All known fundamental particles (the SM) 

+ force carriers and Higgs boson 
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All known fundamental particles (the SM) 

Weak force allows 
flavours to change

u d s c b t

Flavour physics: study of particle decays that change flavour

The probability with which one quark flavour decays to another 
encapsulated by the “CKM” matrix 

Allows us to also probe CKM matrix  
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The matter around us is 
built from electrons and  
up and down quarks

The building blocks of matter
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The matter around us is 
built from electrons and  
up and down quarks

The building blocks of matter

Lepton
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The matter around us is 
built from electrons and  
up and down quarks

Interact via three forces: 
• Electromagnetism 

(photon) 
• strong force (gluon) 

• weak force (  
boson) 

Z0/W±

The building blocks of matter

Lepton
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Rare 
decays 

Branching 
fractions 

Angular 
analysis 

Lepton 
Flavour 
Universality 
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Rare 
decays 

Branching 
fractions 

Angular 
analysis 

Lepton 
Flavour 
Universality 
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Electroweak Penguins

<̀latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit><latexit sha1_base64="oEoV8Hr9g6993kIoO2xhxghAYqw=">AAAB63icdVBNSwMxEM3Wr1q/qh69BIvgqSRFbHsrevFYwX5Au5RsOm1Dk90lyQpl6V/w4kERr/4hb/4bs20FFX0w8Hhvhpl5QSyFsYR8eLm19Y3Nrfx2YWd3b/+geHjUNlGiObR4JCPdDZgBKUJoWWEldGMNTAUSOsH0OvM796CNiMI7O4vBV2wcipHgzGZSH6QcFEukTAihlOKM0OolcaRer1VoDdPMciihFZqD4nt/GPFEQWi5ZMb0KImtnzJtBZcwL/QTAzHjUzaGnqMhU2D8dHHrHJ85ZYhHkXYVWrxQv0+kTBkzU4HrVMxOzG8vE//yeokd1fxUhHFiIeTLRaNEYhvh7HE8FBq4lTNHGNfC3Yr5hGnGrYun4EL4+hT/T9qVMiVlentRalyt4sijE3SKzhFFVdRAN6iJWoijCXpAT+jZU96j9+K9Lltz3mrmGP2A9/YJWlyOcQ==</latexit>

µ
<latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit><latexit sha1_base64="bE6AsijA0/T6jrZBU7uIgSS3M/M=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjKtfe2KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+TemD0FFD1w4nHMv994TxJxpg9CHk1lb39jcym7ndnb39g/yh0dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJ1dzv3FOlWSTvzDSmvsAjyUJGsLHSbV8kg3wBuahSrpcQRG4ZedV63RKEKrVSEXqWzFEAKzQH+ff+MCKJoNIQjrXueSg2foqVYYTTWa6faBpjMsEj2rNUYkG1ny5OncEzqwxhGClb0sCF+n0ixULrqQhsp8BmrH97c/Evr5eYsOanTMaJoZIsF4UJhyaC87/hkClKDJ9agoli9lZIxlhhYmw6ORvC16fwf9Iuuh5yvZuLQuNyFUcWnIBTcA48UAUNcA2aoAUIGIEH8ASeHe48Oi/O67I146xmjsEPOG+fxwaOHw==</latexit>

e
<latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit><latexit sha1_base64="2IF5TzK8SZoOidu/OHtOWZVUSDo=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZSEwbFErFrNVIuVzCxK8R13aoh5MKt1hzs2GSBElqhMSi+94cxS0OINBNUqZ5DEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoehmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftF3bIbbTLJfqV6s48ugEnaJz5KBLVEc3qIFaiCFAD+gJPVt31qP1Yr0uW3PWauYY/YD19gkzYY0y</latexit>

⌧
<latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit><latexit sha1_base64="AQVbMGIOOcXh098lRXRWAotURdM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkHvZqFX9GkQuQnWv6uWkWvcvfOhZJUcFrNAalt8Ho5ikgkpDONa676HEBBlWhhFO56VBqmmCyRSPad9SiQXVQba4dQ7PrDKCUaxsSQMX6veJDAutZyK0nQKbif7t5eJfXj81USPImExSQyVZLopSDk0M88fhiClKDJ9Zgoli9lZIJlhhYmw8JRvC16fwf9Kpuh5yvVu/0rxaxVEEJ+AUnAMP1EET3IAWaAMCJuABPIFnRziPzovzumwtOKuZY/ADztsngTyOig==</latexit>=

q
<latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit><latexit sha1_base64="9kyn9sncMo1GcDSwEPw6KaaL1II=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvXhMwDwgWcLspDcZM/twZlYIS77AiwdFvPpJ3vwbZ5MIKlrQUFR1093lxVJoQ8iHs7K6tr6xmdvKb+/s7u0XDg7bOkoUhxaPZKS6HtMgRQgtI4yEbqyABZ6Ejje5yvzOPSgtovDGTGNwAzYKhS84M1Zq3g0KRVIihFBKcUZo5YJYUqtVy7SKaWZZFNESjUHhvT+MeBJAaLhkWvcoiY2bMmUElzDL9xMNMeMTNoKepSELQLvp/NAZPrXKEPuRshUaPFe/T6Qs0HoaeLYzYGasf3uZ+JfXS4xfdVMRxomBkC8W+YnEJsLZ13goFHAjp5YwroS9FfMxU4wbm03ehvD1Kf6ftMslSkq0eV6sXy7jyKFjdILOEEUVVEfXqIFaiCNAD+gJPTu3zqPz4rwuWlec5cwR+gHn7RMooo0r</latexit>

s
<latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit><latexit sha1_base64="EKd/bupCYqbq/IM0yZQYjXIyTPE=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPQ09itlvQi8cEzALJEHo6naRNz0J3jxCGfIEXD4p49ZO8+Tf2JBFU9EHB470qqup5keBKY/xhra1vbG5tZ3ayu3v7B4e5o+O2CmNJWYuGIpRdjygmeMBammvBupFkxPcE63jT69Tv3DOpeBjc6lnEXJ+MAz7ilGgjNdUgl8c2LpdqRYywXcJOpVYzBONytVhAjiEp8rBCY5B77w9DGvss0FQQpXoOjrSbEKk5FWye7ceKRYROyZj1DA2Iz5SbLA6do3OjDNEolKYCjRbq94mE+ErNfM90+kRP1G8vFf/yerEeVd2EB1GsWUCXi0axQDpE6ddoyCWjWswMIVRycyuiEyIJ1SabrAnh61P0P2kXbAfbTvMyX79axZGBUziDC3CgAnW4gQa0gAKDB3iCZ+vOerRerNdl65q1mjmBH7DePgFIXI1A</latexit> d

<latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit><latexit sha1_base64="BEx7+j4l9F0VOg++GzjukVRztxI=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHBMwCyRB6ejpJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jWz1NmBeSUcSHnBJtpGYwKJawXavhcrmCsF3BrutWDcEXbrXmIMfGC5Rghcag+N4PYpqGLNJUEKV6Dk60lxGpORVsVuiniiWETsiI9QyNSMiUly0OnaEzowRoGEtTkUYL9ftERkKlpqFvOkOix+q3Nxf/8nqpHla9jEdJqllEl4uGqUA6RvOvUcAlo1pMDSFUcnMromMiCdUmm4IJ4etT9D9pu7aDbadZLtWvVnHk4QRO4RwcuIQ63EADWkCBwQM8wbN1Zz1aL9brsjVnrWaO4Qest08x3Y0x</latexit>

=

difficulty 

u, d, s
<latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit><latexit sha1_base64="AKF4z68UJcPROnxK2e3Nr07dYAk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY9FLx4rmLbQhrLZTNqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSa4Nq777aytb2xubZd2yrt7+weHlaPjlk5zxdBnqUhVJ6QaBZfoG24EdjKFNAkFtsPR3cxvP6HSPJWPZpxhkNCB5DFn1FjJz2tRTfcrVbfuzkFWiVeQKhRo9itfvShleYLSMEG17npuZoIJVYYzgdNyL9eYUTaiA+xaKmmCOpjMj52Sc6tEJE6VLWnIXP09MaGJ1uMktJ0JNUO97M3E/7xubuKbYMJllhuUbLEozgUxKZl9TiKukBkxtoQyxe2thA2poszYfMo2BG/55VXSuqx7bt17uKo2bos4SnAKZ3ABHlxDA+6hCT4w4PAMr/DmSOfFeXc+Fq1rTjFzAn/gfP4AQ/6OUA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>

qsp.
<latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit> qsp.

<latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit><latexit sha1_base64="wfTloIXkCeCLGdaV1iUH5djJMYI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbB07Irgh6LXjxWsB/QLiWbZtvQbBKTrFCW/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZGwTfXmltfWNzq7xd2dnd2z+oHh61jMw0oU0iudSdGBvKmaBNyyynHaUpTmNO2/H4dua3n6g2TIoHO1E0SvFQsIQRbJ3UfuznRvnTfrUW+MEcaJWEBalBgUa/+tUbSJKlVFjCsTHdMFA2yrG2jHA6rfQyQxUmYzykXUcFTqmJ8vm5U3TmlAFKpHYlLJqrvydynBozSWPXmWI7MsveTPzP62Y2uY5yJlRmqSCLRUnGkZVo9jsaME2J5RNHMNHM3YrICGtMrEuo4kIIl19eJa0LPwz88P6yVr8p4ijDCZzCOYRwBXW4gwY0gcAYnuEV3jzlvXjv3seiteQVM8fwB97nD2fSj5k=</latexit>

B+, B0, B0
s

<latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit><latexit sha1_base64="cOprNIV+bNl22shmvG1hLrC661g=">AAACAHicdVDLSgMxFM3UV62vURcu3ASLIChDZmi13ZW6cVnB1kI7Dpk0bUMzD5KMUIbZ+CtuXCji1s9w59+YvkBFD4R7OOdebu7xY86kQujTyC0tr6yu5dcLG5tb2zvm7l5LRokgtEkiHom2jyXlLKRNxRSn7VhQHPic3vqjy4l/e0+FZFF4o8YxdQM8CFmfEay05JkH9bv0NDuDuqBF8VKZeWYRWciplEsORJZTRlW7qkkZ2dXzErQtNEURzNHwzI9uLyJJQENFOJayY6NYuSkWihFOs0I3kTTGZIQHtKNpiAMq3XR6QAaPtdKD/UjoFyo4Vb9PpDiQchz4ujPAaih/exPxL6+TqH7FTVkYJ4qGZLaon3CoIjhJA/aYoETxsSaYCKb/CskQC0yUzqygQ1hcCv8nLceykWVfl4q1+jyOPDgER+AE2OAC1MAVaIAmICADj+AZvBgPxpPxarzNWnPGfGYf/IDx/gU8KpWO</latexit>

K+,K⇤0,�
<latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit><latexit sha1_base64="NHj0//We8zYNSCnXmaje6k25AUk=">AAAB/HicdVDLSgMxFM34rPU12qWbYBFEZchUSzu7ohvBTQX7gHYsmTRtQzMPkowwDPVX3LhQxK0f4s6/MdNWUNED4R7OuZd7c7yIM6kQ+jAWFpeWV1Zza/n1jc2tbXNntynDWBDaICEPRdvDknIW0IZiitN2JCj2PU5b3vgi81t3VEgWBjcqiajr42HABoxgpaWeWbi6TY8nJ1CXI6RrNxqxnllEllMtl0+rEFkIOSWnoonjOHbFhrZWMhTBHPWe+d7thyT2aaAIx1J2bBQpN8VCMcLpJN+NJY0wGeMh7WgaYJ9KN50eP4EHWunDQSj0CxScqt8nUuxLmfie7vSxGsnfXib+5XViNai6KQuiWNGAzBYNYg5VCLMkYJ8JShRPNMFEMH0rJCMsMFE6r7wO4eun8H/SLFk2suzrs2LtfB5HDuyBfXAIbFABNXAJ6qABCEjAA3gCz8a98Wi8GK+z1gVjPlMAP2C8fQIbiJPK</latexit>

b ! q`+`�
<latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit><latexit sha1_base64="mM3zpO4LWZ/TehLHTuRoggcwIYs=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLIIhlRgRdFt24rGAf0BlLJr3ThmYyY5IRyjAbf8WNC0Xc+hnu/BvTdhZaPRByOOdeknOChDOlHefLKi0sLi2vlFcra+sbm1v29k5Lxamk0KQxj2UnIAo4E9DUTHPoJBJIFHBoB6Orid9+AKlYLG71OAE/IgPBQkaJNlLP3gs8HeN77AHnd9lxPrtP8p5ddWrOFPgvcQtSRQUaPfvT68c0jUBoyolSXddJtJ8RqRnlkFe8VEFC6IgMoGuoIBEoP5sGyPGhUfo4jKU5QuOp+nMjI5FS4ygwkxHRQzXvTcT/vG6qwws/YyJJNQg6eyhMOTaZJ23gPpNANR8bQqhk5q+YDokkVJvOKqYEdz7yX9I6rblOzb05q9YvizrKaB8doCPkonNUR9eogZqIohw9oRf0aj1az9ab9T4bLVnFzi76BevjGyE1lhk=</latexit>

All decays covered by LHCb Rare Decays working group (~100 active members) 
which I have convened since 2021

Current 
research 
focus
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Angular analysis of B0 ! K⇤0(! K+⇡�)µ+µ�
<latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit><latexit sha1_base64="XaiZeO1zEf7+JWeANxPMvNvLtHI=">AAACGHicbVDLSgMxFM3UV62vUZduBotQldaMCLosdSO4qWAf0JmWTJppQzMPkoxQhvkMN/6KGxeKuO3OvzEznYW2Xgg5Oedebs5xQkaFhPBbK6ysrq1vFDdLW9s7u3v6/kFbBBHHpIUDFvCugwRh1CctSSUj3ZAT5DmMdJzJbap3nggXNPAf5TQktodGPnUpRlJRA/2i0Y9hYsnAuO/HZzCp5PA8sULaj6vJqeVF2TO9qslAL8MazMpYBmYOyiCv5kCfWcMARx7xJWZIiJ4JQ2nHiEuKGUlKViRIiPAEjUhPQR95RNhxZiwxThQzNNyAq+NLI2N/T8TIE2LqOarTQ3IsFrWU/E/rRdK9sWPqh5EkPp4vciNmKPNpSsaQcoIlmyqAMKfqrwYeI46wVFmWVAjmouVl0L6smbBmPlyV6408jiI4AsegAkxwDergDjRBC2DwDF7BO/jQXrQ37VP7mrcWtHzmEPwpbfYDUpSfVw==</latexit>

arXiv:1708.04474v2 

➤ “Background” contribution from spin 0 resonances (S-wave)
➤ Fit for these contributions + interference 
➤ Simultaneously fit the           distribution to better separate P-wave 

and S-wave  
mK⇡

<latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit><latexit sha1_base64="HvTdbapF2Ob0W2qTrBCfa2fhovI=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrJaWo9FL4KXCvYD2qVk02wbms2uSVYoS/+EFw+KePXvePPfmG4rqOiDgcd7M8zMCxLBtcH4w1laXlldWy9sFDe3tnd2S3v7LR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH48uZ375nSvNY3ppJwvyIDCUPOSXGSp2on133Ej7tl8rYxRVcxR7KSaV6Nic1XEOei3OUYYFGv/TeG8Q0jZg0VBCtux5OjJ8RZTgVbFrspZolhI7JkHUtlSRi2s/ye6fo2CoDFMbKljQoV79PZCTSehIFtjMiZqR/ezPxL6+bmvDcz7hMUsMknS8KU4FMjGbPowFXjBoxsYRQxe2tiI6IItTYiIo2hK9P0f+kdep62PVuKuX6xSKOAhzCEZyABzWowxU0oAkUBDzAEzw7d86j8+K8zluXnMXMAfyA8/YJc4eQPA==</latexit>

P-wave (        - 8 terms )K⇤0
<latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit><latexit sha1_base64="Dfh2swKYGHpHrEypy/rgl37lAwE=">AAAB7XicdVDLSgMxFM3UV62vqks3wSKIi5IUse2u6EZwU8E+oB1LJk3b2EwyJBmhDP0HNy4Ucev/uPNvzLQVVPTAhcM593LvPUEkuLEIfXiZpeWV1bXsem5jc2t7J7+71zQq1pQ1qBJKtwNimOCSNSy3grUjzUgYCNYKxhep37pn2nAlb+wkYn5IhpIPOCXWSc2r2+QETXv5AioihDDGMCW4fIYcqVYrJVyBOLUcCmCBei//3u0rGodMWiqIMR2MIusnRFtOBZvmurFhEaFjMmQdRyUJmfGT2bVTeOSUPhwo7UpaOFO/TyQkNGYSBq4zJHZkfnup+JfXie2g4idcRrFlks4XDWIBrYLp67DPNaNWTBwhVHN3K6Qjogm1LqCcC+HrU/g/aZaKGBXx9Wmhdr6IIwsOwCE4BhiUQQ1cgjpoAAruwAN4As+e8h69F+913prxFjP74Ae8t087Y47n</latexit>
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Example: Lepton Flavour Universality 

Precisely predicted to be ~1 in SM  

arXiv:2212.09153v1

<latexit sha1_base64="LiUD3CjihOl59iO25KT+g5RTvHk="></latexit>

R(X) =
B(B ! Xµ+µ�)

B(B ! Xe+e�)
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Challenges with electrons 

      Bremsstrahlung

Understanding electron 
detector-response 
description in simulation 
vital

Unofficial
E. Smith et al 

me << mµ
<latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit><latexit sha1_base64="O1n9skWh/oVlHkEhrIbO6ZxQ3+s=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4KrsiqNBDwYvHCvYD2rVk02kbmuwuSVYpy/4PLx4U8ep/8ea/MW33oK0Phnm8N0MmL4gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRRohg2WCQi1Q6oRsFDbBhuBLZjhVQGAlvB+Gbqtx5RaR6F92YSoy/pMOQDzqix0oPspZhVq7Z1ZZL1SmW34s5AlomXkzLkqPdKX91+xBKJoWGCat3x3Nj4KVWGM4FZsZtojCkb0yF2LA2pRO2ns6szcmqVPhlEylZoyEz9vZFSqfVEBnZSUjPSi95U/M/rJGZw5ac8jBODIZs/NEgEMRGZRkD6XCEzYmIJZYrbWwkbUUWZsUEVbQje4peXSfO84rkV7+6iXLvO4yjAMZzAGXhwCTW4hTo0gIGCZ3iFN+fJeXHenY/56IqT7xzBHzifP71PkqA=</latexit>

LHCb-INT-2021-008 
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Challenges with electrons 

Understanding 
backgrounds a 
challenge 

I currently lead 
measurements of  
and , where the 

 systems comes from 
above ~1 GeV 

Both these modes have 
less background 
components than in 
existing measurements 

R(ϕ)
R(Kπ)

Kπ

 mis-id bkg. h → e



Interim recap: summary of summaries

205

Branching  
fractions

Angular 
analysis

Lepton Flavour 
Universality 
(LFU)

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

SM-like



Interim recap: summary of summaries
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Branching  
fractions

Angular 
analysis

Lepton Flavour 
Universality 
(LFU)

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

> 3�
<latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit><latexit sha1_base64="QB8xq07pqniVTzCJnK/k0fhs4Co=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexqfF0k6MVjBPOAZAmzk9lkyMzsOjMrhCU/4cWDIl79HW/+jZNkhSha0FBUddPdFcScaeO6n05uYXFpeSW/Wlhb39jcKm7vNHSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhtcTv/lAlWaRvDOjmPoC9yULGcHGSq3L445mfYG7xZJbdqdAc+TE9S5OPeRlSgky1LrFj04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0banEgmo/nd47RgdW6aEwUrakQVN1fiLFQuuRCGynwGagf3sT8S+vnZjw3E+ZjBNDJZktChOOTIQmz6MeU5QYPrIEE8XsrYgMsMLE2IgKNoTvT9H/pHFU9tyyd1spVa+yOPKwB/twCB6cQRVuoAZ1IMDhEZ7hxbl3npxX523WmnOymV34Aef9C7OCj74=</latexit>

SM-like

anomaliesb → sμ+μ−
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 
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Measuring the charm-loop using data
Fit for effective couplings directly, allowing 
interference effects between charm-loops and 
signal to be measured

• First work of its kind: 
resolution +angular fits = 
highly complex  

• Help determine whether
 anomaly is B → K*0μ+μ−

Possible with existing data
Or 
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−



Time-dependent angular analysis 
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Mixing + decay 

= Interference 

K+
<latexit sha1_base64="QUWb0EAGcpEAUjyTmmDTY0z4vHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXgQvFUxbaGPZbKft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKHjVDH0WSxi1QqpRsEl+oYbga1EIY1Cgc1wdDP1m0+oNI/lgxknGER0IHmfM2qs5N89ZmeTbrniVt0ZyDLxclKBHPVu+avTi1kaoTRMUK3bnpuYIKPKcCZwUuqkGhPKRnSAbUsljVAH2ezYCTmxSo/0Y2VLGjJTf09kNNJ6HIW2M6JmqBe9qfif105N/yrIuExSg5LNF/VTQUxMpp+THlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmcVz236t1fVGrXeRxFOIJjOAUPLqEGt1AHHxhweIZXeHOk8+K8Ox/z1oKTzxzCHzifP4C5jng=</latexit><latexit sha1_base64="QUWb0EAGcpEAUjyTmmDTY0z4vHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXgQvFUxbaGPZbKft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKHjVDH0WSxi1QqpRsEl+oYbga1EIY1Cgc1wdDP1m0+oNI/lgxknGER0IHmfM2qs5N89ZmeTbrniVt0ZyDLxclKBHPVu+avTi1kaoTRMUK3bnpuYIKPKcCZwUuqkGhPKRnSAbUsljVAH2ezYCTmxSo/0Y2VLGjJTf09kNNJ6HIW2M6JmqBe9qfif105N/yrIuExSg5LNF/VTQUxMpp+THlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmcVz236t1fVGrXeRxFOIJjOAUPLqEGt1AHHxhweIZXeHOk8+K8Ox/z1oKTzxzCHzifP4C5jng=</latexit><latexit sha1_base64="QUWb0EAGcpEAUjyTmmDTY0z4vHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXgQvFUxbaGPZbKft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKHjVDH0WSxi1QqpRsEl+oYbga1EIY1Cgc1wdDP1m0+oNI/lgxknGER0IHmfM2qs5N89ZmeTbrniVt0ZyDLxclKBHPVu+avTi1kaoTRMUK3bnpuYIKPKcCZwUuqkGhPKRnSAbUsljVAH2ezYCTmxSo/0Y2VLGjJTf09kNNJ6HIW2M6JmqBe9qfif105N/yrIuExSg5LNF/VTQUxMpp+THlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmcVz236t1fVGrXeRxFOIJjOAUPLqEGt1AHHxhweIZXeHOk8+K8Ox/z1oKTzxzCHzifP4C5jng=</latexit><latexit sha1_base64="QUWb0EAGcpEAUjyTmmDTY0z4vHU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXgQvFUxbaGPZbKft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKHjVDH0WSxi1QqpRsEl+oYbga1EIY1Cgc1wdDP1m0+oNI/lgxknGER0IHmfM2qs5N89ZmeTbrniVt0ZyDLxclKBHPVu+avTi1kaoTRMUK3bnpuYIKPKcCZwUuqkGhPKRnSAbUsljVAH2ezYCTmxSo/0Y2VLGjJTf09kNNJ6HIW2M6JmqBe9qfif105N/yrIuExSg5LNF/VTQUxMpp+THlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmcVz236t1fVGrXeRxFOIJjOAUPLqEGt1AHHxhweIZXeHOk8+K8Ox/z1oKTzxzCHzifP4C5jng=</latexit>

K�
<latexit sha1_base64="xnY/df67DwSc8cOabqD5mxH5pMo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FL4KXCqYttLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4upn6zSdUmsfywYwTDCI6kLzPGTVW8u8es7NJt1xxq+4MZJl4OalAjnq3/NXpxSyNUBomqNZtz01MkFFlOBM4KXVSjQllIzrAtqWSRqiDbHbshJxYpUf6sbIlDZmpvycyGmk9jkLbGVEz1IveVPzPa6emfxVkXCapQcnmi/qpICYm089JjytkRowtoUxxeythQ6ooMzafkg3BW3x5mTTOq55b9e4vKrXrPI4iHMExnIIHl1CDW6iDDww4PMMrvDnSeXHenY95a8HJZw7hD5zPH4PDjno=</latexit><latexit sha1_base64="xnY/df67DwSc8cOabqD5mxH5pMo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FL4KXCqYttLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4upn6zSdUmsfywYwTDCI6kLzPGTVW8u8es7NJt1xxq+4MZJl4OalAjnq3/NXpxSyNUBomqNZtz01MkFFlOBM4KXVSjQllIzrAtqWSRqiDbHbshJxYpUf6sbIlDZmpvycyGmk9jkLbGVEz1IveVPzPa6emfxVkXCapQcnmi/qpICYm089JjytkRowtoUxxeythQ6ooMzafkg3BW3x5mTTOq55b9e4vKrXrPI4iHMExnIIHl1CDW6iDDww4PMMrvDnSeXHenY95a8HJZw7hD5zPH4PDjno=</latexit><latexit sha1_base64="xnY/df67DwSc8cOabqD5mxH5pMo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FL4KXCqYttLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4upn6zSdUmsfywYwTDCI6kLzPGTVW8u8es7NJt1xxq+4MZJl4OalAjnq3/NXpxSyNUBomqNZtz01MkFFlOBM4KXVSjQllIzrAtqWSRqiDbHbshJxYpUf6sbIlDZmpvycyGmk9jkLbGVEz1IveVPzPa6emfxVkXCapQcnmi/qpICYm089JjytkRowtoUxxeythQ6ooMzafkg3BW3x5mTTOq55b9e4vKrXrPI4iHMExnIIHl1CDW6iDDww4PMMrvDnSeXHenY95a8HJZw7hD5zPH4PDjno=</latexit><latexit sha1_base64="xnY/df67DwSc8cOabqD5mxH5pMo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FL4KXCqYttLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4upn6zSdUmsfywYwTDCI6kLzPGTVW8u8es7NJt1xxq+4MZJl4OalAjnq3/NXpxSyNUBomqNZtz01MkFFlOBM4KXVSjQllIzrAtqWSRqiDbHbshJxYpUf6sbIlDZmpvycyGmk9jkLbGVEz1IveVPzPa6emfxVkXCapQcnmi/qpICYm089JjytkRowtoUxxeythQ6ooMzafkg3BW3x5mTTOq55b9e4vKrXrPI4iHMExnIIHl1CDW6iDDww4PMMrvDnSeXHenY95a8HJZw7hD5zPH4PDjno=</latexit>

• Would be first time-dependent analysis in 
a mode  

• Unique separation between NP scenarios 

• Both CP-violating+conserving obs. 

b → sμ+μ−

arXiv:2104.04421

Need more data!!

Bs → ϕμ+μ−

Bs → ϕμ+μ−

CP-symmetric final-state Neutral B meson  
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−

“If it were NP, what other 
variables might it effect?”

Enhancements in  ?b → sτ+τ−
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A brief hia-taus….

This talk and my research focuses on suppressed neutral current 
 transitions: only muons & electrons measurableb → sℓℓ

<latexit sha1_base64="TORIFF2cyzFAUEJxHJWMICz2wZM=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJ92e6KblxWsA9sh5JJM21okhmSjFBK/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEHOmDUIfTmZtfWNzK7ud29nd2z/IHx61dZQoQlsk4pHqBlhTziRtGWY47caKYhFw2gkmV6nfuadKs0jemmlMfYFHkoWMYGOlu5Jb7Gs2EhgO8gXkomqljuoQuRXk1RYEoWqtWIKeJSkKYIXmIP/eH0YkEVQawrHWPQ/Fxp9hZRjhdJ7rJ5rGmEzwiPYslVhQ7c8WF8/hmVWGMIyULWngQv0+McNC66kIbKfAZqx/e6n4l9dLTFjzZ0zGiaGSLBeFCYcmgun7cMgUJYZPLcFEMXsrJGOsMDE2pJwN4etT+D9pF12v6pZvyoXG5SqOLDgBp+AceOACNMA1aIIWIECCB/AEnh3tPDovzuuyNeOsZo7BDzhvn7B0kE4=</latexit>

3.2�Third generation lepton 



However, there are also anomalies in the tree-level charged 
current                  with   ‘s vs light leptons (muons and electrons) 
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A brief hia-taus….

b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit> ⌧

<latexit sha1_base64="FCevAJa5fkBa/HXgV8Sc5TsBJjM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjLV0s6u6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkOs3arWLBkQuQn7Vr1vi+75X96BnlRwVsEJrWH4fjGKSCioN4VjrvocSE2RYGUY4nZcGqaYJJlM8pn1LJRZUB9ni1jk8s8oIRrGyJQ1cqN8nMiy0nonQdgpsJvq3l4t/ef3URI0gYzJJDZVkuShKOTQxzB+HI6YoMXxmCSaK2VshmWCFibHxlGwIX5/C/0mn6nrI9W4vK82rVRxFcAJOwTnwQB00wQ1ogTYgYAIewBN4doTz6Lw4r8vWgrOaOQY/4Lx9ArN1jq0=</latexit><latexit sha1_base64="FCevAJa5fkBa/HXgV8Sc5TsBJjM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjLV0s6u6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkOs3arWLBkQuQn7Vr1vi+75X96BnlRwVsEJrWH4fjGKSCioN4VjrvocSE2RYGUY4nZcGqaYJJlM8pn1LJRZUB9ni1jk8s8oIRrGyJQ1cqN8nMiy0nonQdgpsJvq3l4t/ef3URI0gYzJJDZVkuShKOTQxzB+HI6YoMXxmCSaK2VshmWCFibHxlGwIX5/C/0mn6nrI9W4vK82rVRxFcAJOwTnwQB00wQ1ogTYgYAIewBN4doTz6Lw4r8vWgrOaOQY/4Lx9ArN1jq0=</latexit><latexit sha1_base64="FCevAJa5fkBa/HXgV8Sc5TsBJjM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjLV0s6u6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkOs3arWLBkQuQn7Vr1vi+75X96BnlRwVsEJrWH4fjGKSCioN4VjrvocSE2RYGUY4nZcGqaYJJlM8pn1LJRZUB9ni1jk8s8oIRrGyJQ1cqN8nMiy0nonQdgpsJvq3l4t/ef3URI0gYzJJDZVkuShKOTQxzB+HI6YoMXxmCSaK2VshmWCFibHxlGwIX5/C/0mn6nrI9W4vK82rVRxFcAJOwTnwQB00wQ1ogTYgYAIewBN4doTz6Lw4r8vWgrOaOQY/4Lx9ArN1jq0=</latexit><latexit sha1_base64="FCevAJa5fkBa/HXgV8Sc5TsBJjM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjLV0s6u6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaWBwOixXkOs3arWLBkQuQn7Vr1vi+75X96BnlRwVsEJrWH4fjGKSCioN4VjrvocSE2RYGUY4nZcGqaYJJlM8pn1LJRZUB9ni1jk8s8oIRrGyJQ1cqN8nMiy0nonQdgpsJvq3l4t/ef3URI0gYzJJDZVkuShKOTQxzB+HI6YoMXxmCSaK2VshmWCFibHxlGwIX5/C/0mn6nrI9W4vK82rVRxFcAJOwTnwQB00wQ1ogTYgYAIewBN4doTz6Lw4r8vWgrOaOQY/4Lx9ArN1jq0=</latexit>

Combined explanation of neutral and charged current anomalies 
(collectively: “B anomalies”) predict large effects in  b → sτ+τ−

b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

<latexit sha1_base64="TORIFF2cyzFAUEJxHJWMICz2wZM=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJ92e6KblxWsA9sh5JJM21okhmSjFBK/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEHOmDUIfTmZtfWNzK7ud29nd2z/IHx61dZQoQlsk4pHqBlhTziRtGWY47caKYhFw2gkmV6nfuadKs0jemmlMfYFHkoWMYGOlu5Jb7Gs2EhgO8gXkomqljuoQuRXk1RYEoWqtWIKeJSkKYIXmIP/eH0YkEVQawrHWPQ/Fxp9hZRjhdJ7rJ5rGmEzwiPYslVhQ7c8WF8/hmVWGMIyULWngQv0+McNC66kIbKfAZqx/e6n4l9dLTFjzZ0zGiaGSLBeFCYcmgun7cMgUJYZPLcFEMXsrJGOsMDE2pJwN4etT+D9pF12v6pZvyoXG5SqOLDgBp+AceOACNMA1aIIWIECCB/AEnh3tPDovzuuyNeOsZo7BDzhvn7B0kE4=</latexit>

3.2�

This talk and my research focuses on suppressed neutral current 
 transitions: only muons & electrons measurableb → sℓℓ
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−

“If it were NP, what other 
variables might it effect?”

Enhancements in  ?b → sτ+τ−
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−

“If it were NP, what other 
variables might it effect?”

Enhancements in  ?b → sτ+τ−

Effects in b → dℓ+ℓ−?
Vtd



What about                decays?
• Decay rates around 25 times sm.    smaller than           
• Many explanations for                   anomalies predict effects 

in  
• If NP flavour structure is non-SM like, could see huge effects 

217

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

b ! d`+`�
<latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit>

b ! d`+`�
<latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit>

Need more data!!

Vtd Vts



What about                decays?
• Uncertainties will be statistically dominated, even by 

Upgrade II, direct link between new data + higher NP scales 
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b ! d`+`�
<latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit>

<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

More data 

Need more data!!



<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

More data 

What about                decays?
• Uncertainties will be statistically dominated, even by 

Upgrade II, direct link between new data + higher NP scales  
• To date, very limited measurements, with Upgrade II, even 

angular analysis will be possible 
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b ! d`+`�
<latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit><latexit sha1_base64="QTv8JUiQ7PRxdLPQELdFoa2soH0=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyTybQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYH1GsDZSz94LPB2j0KOc32XH+ew/yXt21ak5U6C/xC1IFQo0evanF8YkjajQhGOluq6TaD/DUjPCaV7xUkUTTEZ4QLuGChxR5WfT/XN0aJQQ9WNpntBoqv7syHCk1DgKTGWE9VDNexPxP6+b6v6FnzGRpJoKMhvUTzkyJ0/CQCGTlGg+NgQTycyuiAyxxESbyComBHf+5L+kdVpznZp7c1atXxZxlGEfDuAIXDiHOlxDA5pA4AGe4AVerUfr2Xqz3melJavo2YVfsD6+AbLDleI=</latexit>

(My PhD thesis.. )

Need more data!!
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The  anomalies: what is causing them?b → sμ+μ−

QCD New Physics 

QCD
NP

Measure charm-
loops in data 

Probe CP-violation in 
 (“clean”)b → sμ+μ−

“If it were NP, what other 
variables might it effect?”

Enhancements in  ?b → sτ+τ−

Effects in b → dℓ+ℓ−?
Vtd<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

More data 

New data = more precision, 
higher NP scales
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Upgrade II: tracking 
Downstream tracking station: instrument large area (~12x30  ) 
Upgrade I: use scintillating fibres   (Sci Fi)

m2
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Upgrade II: tracking 

Upgrade II: SciFi alone  = ghost rate 
too high + radiation hardness issues
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Upgrade II: tracking 

Upgrade II: SciFi alone  = ghost rate 
too high + radiation hardness issues

Add in silicon detector to central region
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Upgrade II: tracking 
Silicon pixels: 
   - high granularity in x-y 

 - radiation hard  
Install in LS4 (2032), inner 
section potentially LS3 

  



225

Upgrade II: tracking 
Silicon pixels: 
   - high granularity in x-y 

 - radiation hard  
Install in LS4 (2032), inner 
section potentially LS3 

  

Likely use High Voltage 
Monolithic Active Pixels 
(HV-MAPs) 

  

Read-out+sensor 
in one = lower 
material budget

<latexit sha1_base64="7B1LqFmWiP3LPDayfE6gJyb6PtQ=">AAAB+nicdVDJSgNBEO1xjXFL9OilMQheDD3JGJNb0IvHCGaBJIaeTk/SpGehu0YJYz7FiwdFvPol3vwbO4ugog8KHu9VUVXPjaTQQMiHtbS8srq2ntpIb25t7+xmsnsNHcaK8ToLZahaLtVcioDXQYDkrUhx6ruSN93RxdRv3nKlRRhcwzjiXZ8OAuEJRsFIvUy2AzS+SU7sSS/pK+HBpJfJkXylXCJOGZM8IeVisWjIKbErBQfbRpkihxao9TLvnX7IYp8HwCTVum2TCLoJVSCY5JN0J9Y8omxEB7xtaEB9rrvJ7PQJPjJKH3uhMhUAnqnfJxLqaz32XdPpUxjq395U/Mtrx+CVu4kIohh4wOaLvFhiCPE0B9wXijOQY0MoU8LcitmQKsrApJU2IXx9iv8njULeLuWdKydXPV/EkUIH6BAdIxudoSq6RDVURwzdoQf0hJ6te+vRerFe561L1mJmH/2A9fYJ5AiUcQ==</latexit>

⌧�1
drift

<latexit sha1_base64="+cxNwGx9HeIkVaiIiaWWGZAaRYM=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbiyZttbprujGZQX7gM5QMmnahiYzQ5IRyjAbf8WNC0Xc+hnu/BszbQUVPXDhcM693HuPH3GmNEIf1tLyyuraem4jv7m1vbNb2NtvqzCWhLZIyEPZ9bGinAW0pZnmtBtJioXPacefXGV+545KxcLgVk8j6gk8CtiQEayN1C8cuooJaCNXiuQstdGMRCrtF4qoVHdqqOpAVELIqVQqhpwju16uQtsoGYpggWa/8O4OQhILGmjCsVI9G0XaS7DUjHCa5t1Y0QiTCR7RnqEBFlR5yeyBFJ4YZQCHoTQVaDhTv08kWCg1Fb7pFFiP1W8vE//yerEeOl7CgijWNCDzRcOYQx3CLA04YJISzaeGYCKZuRWSMZaYaJNZ3oTw9Sn8n7TLJbtWqt5Ui43LRRw5cASOwSmwwQVogGvQBC1AQAoewBN4tu6tR+vFep23LlmLmQPwA9bbJ/3klhA=</latexit>⇠ 10�100ps
= resilient against 
radiation damage 



226

Upgrade II: tracking 
Silicon pixels: 
   - high granularity in x-y 

 - radiation hard  
Install in LS4 (2032), inner 
section potentially LS3 

  

Likely use High Voltage 
Monolithic Active Pixels 
(HV-MAPs) 

Pixels made using 
industrial HV-CMOS  
process, relatively cheap  

Based on existing MuPix 
and ATLASPix designs: 
arXiv:2002.07253 

  

Read-out+sensor 
in one = lower 
material budget

<latexit sha1_base64="7B1LqFmWiP3LPDayfE6gJyb6PtQ=">AAAB+nicdVDJSgNBEO1xjXFL9OilMQheDD3JGJNb0IvHCGaBJIaeTk/SpGehu0YJYz7FiwdFvPol3vwbO4ugog8KHu9VUVXPjaTQQMiHtbS8srq2ntpIb25t7+xmsnsNHcaK8ToLZahaLtVcioDXQYDkrUhx6ruSN93RxdRv3nKlRRhcwzjiXZ8OAuEJRsFIvUy2AzS+SU7sSS/pK+HBpJfJkXylXCJOGZM8IeVisWjIKbErBQfbRpkihxao9TLvnX7IYp8HwCTVum2TCLoJVSCY5JN0J9Y8omxEB7xtaEB9rrvJ7PQJPjJKH3uhMhUAnqnfJxLqaz32XdPpUxjq395U/Mtrx+CVu4kIohh4wOaLvFhiCPE0B9wXijOQY0MoU8LcitmQKsrApJU2IXx9iv8njULeLuWdKydXPV/EkUIH6BAdIxudoSq6RDVURwzdoQf0hJ6te+vRerFe561L1mJmH/2A9fYJ5AiUcQ==</latexit>

⌧�1
drift

<latexit sha1_base64="+cxNwGx9HeIkVaiIiaWWGZAaRYM=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbiyZttbprujGZQX7gM5QMmnahiYzQ5IRyjAbf8WNC0Xc+hnu/BszbQUVPXDhcM693HuPH3GmNEIf1tLyyuraem4jv7m1vbNb2NtvqzCWhLZIyEPZ9bGinAW0pZnmtBtJioXPacefXGV+545KxcLgVk8j6gk8CtiQEayN1C8cuooJaCNXiuQstdGMRCrtF4qoVHdqqOpAVELIqVQqhpwju16uQtsoGYpggWa/8O4OQhILGmjCsVI9G0XaS7DUjHCa5t1Y0QiTCR7RnqEBFlR5yeyBFJ4YZQCHoTQVaDhTv08kWCg1Fb7pFFiP1W8vE//yerEeOl7CgijWNCDzRcOYQx3CLA04YJISzaeGYCKZuRWSMZaYaJNZ3oTw9Sn8n7TLJbtWqt5Ui43LRRw5cASOwSmwwQVogGvQBC1AQAoewBN4tu6tR+vFep23LlmLmQPwA9bbJ/3klhA=</latexit>⇠ 10�100ps
= resilient against 
radiation damage 
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Upgrade II: tracking 
Silicon pixels: 
   - high granularity in x-y 

 - radiation hard  
Install in LS4 (2032), inner 
section potentially LS3 

  

Likely use High Voltage 
Monolithic Active Pixels 
(HV-MAPs) 

Pixels made using 
industrial HV-CMOS  
process, relatively cheap  

Based on existing MuPix 
and ATLASPix designs: 
arXiv:2002.07253 

  

Read-out+sensor 
in one = lower 
material budget

<latexit sha1_base64="7B1LqFmWiP3LPDayfE6gJyb6PtQ=">AAAB+nicdVDJSgNBEO1xjXFL9OilMQheDD3JGJNb0IvHCGaBJIaeTk/SpGehu0YJYz7FiwdFvPol3vwbO4ugog8KHu9VUVXPjaTQQMiHtbS8srq2ntpIb25t7+xmsnsNHcaK8ToLZahaLtVcioDXQYDkrUhx6ruSN93RxdRv3nKlRRhcwzjiXZ8OAuEJRsFIvUy2AzS+SU7sSS/pK+HBpJfJkXylXCJOGZM8IeVisWjIKbErBQfbRpkihxao9TLvnX7IYp8HwCTVum2TCLoJVSCY5JN0J9Y8omxEB7xtaEB9rrvJ7PQJPjJKH3uhMhUAnqnfJxLqaz32XdPpUxjq395U/Mtrx+CVu4kIohh4wOaLvFhiCPE0B9wXijOQY0MoU8LcitmQKsrApJU2IXx9iv8njULeLuWdKydXPV/EkUIH6BAdIxudoSq6RDVURwzdoQf0hJ6te+vRerFe561L1mJmH/2A9fYJ5AiUcQ==</latexit>

⌧�1
drift

<latexit sha1_base64="+cxNwGx9HeIkVaiIiaWWGZAaRYM=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbiyZttbprujGZQX7gM5QMmnahiYzQ5IRyjAbf8WNC0Xc+hnu/BszbQUVPXDhcM693HuPH3GmNEIf1tLyyuraem4jv7m1vbNb2NtvqzCWhLZIyEPZ9bGinAW0pZnmtBtJioXPacefXGV+545KxcLgVk8j6gk8CtiQEayN1C8cuooJaCNXiuQstdGMRCrtF4qoVHdqqOpAVELIqVQqhpwju16uQtsoGYpggWa/8O4OQhILGmjCsVI9G0XaS7DUjHCa5t1Y0QiTCR7RnqEBFlR5yeyBFJ4YZQCHoTQVaDhTv08kWCg1Fb7pFFiP1W8vE//yerEeOl7CgijWNCDzRcOYQx3CLA04YJISzaeGYCKZuRWSMZaYaJNZ3oTw9Sn8n7TLJbtWqt5Ui43LRRw5cASOwSmwwQVogGvQBC1AQAoewBN4tu6tR+vFep23LlmLmQPwA9bbJ/3klhA=</latexit>⇠ 10�100ps
= resilient against 
radiation damage 

Sci-Fi =German/Swiss

Silicon=German/Swiss/UK
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LHCb Upgrade II: application to future colliders
ILC

FCC

International Linear 
Collider  (ILC) 

•   collisions 
• 30-50km linear tunnel 
e+e−

Future circular collider 
• FCC ee/hh 
• 100km tunnel at CERN 

•  phase,  followed 
by 
e+e−

pp
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LHCb Upgrade II: application to future colliders
ILC

FCC

International Linear 
Collider  (ILC) 

•   collisions 
• 30-50km linear tunnel 
e+e−

Future circular collider 
• FCC ee/hh 
• 100km tunnel at CERN 

•  phase,  followed 
by 
e+e−

pp

• LHCb Upgrade II: first use of HV-CMOS technology on large scale 
• This new technology will likely be prevalent in future detectors  
• Expertise developed in-group here will be invaluable going forward 
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LHCb readout system 

➤ If LHC experiments recorded everything:~ 40Tb/s - 10% of 
internet traffic !! 

➤ Throwaway non-“interesting” events  on the fly 
➤ LHCb is unique at the LHC in that “interesting” events occur for 

us at every bunch crossing   
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Hadronic cleanliness (not to scale)

Lepton Flavour Universality  

Angular analyses  

Branching fractions  

anomaliesb → sμ+μ−
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Flavour and missing anti-matter
๏ We exist because matter dominates, but we don’t know why  
๏ The couplings in the CKM matrix diff. between matter and anti-

matter (CP violation), but not enough to explain our universe (!) 
  

๏ There must exist unknown forces and particles beyond the 
Standard Model, we call these hypothetical particles New Physics  

Anti-matter: 
invert charge  of 
matter (C-
conjugation)

P-conjugation: 
flip spatial 
coordinates  
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Probing beyond the TeV scale with rare decays?
Decays described with SM Hamiltonian (.  ) 

<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>

H

Additional contribution from NP :   (ΔF = 1)

ΔF = 1
b s

μ
μNP

b

bs

s

NP

ΔF = 2

<latexit sha1_base64="kdwls0Ayq0PnTbkpqo2pLz+Xh6g=">AAACIHicbVDLSgMxFM34rPVVdekmWARXZaYU67LopguRCvYBnVrupJk2NDMTkoxQhvkUN/6KGxeK6E6/xkzbhbYeCBzOPTfJOZ7gTGnb/rJWVtfWNzZzW/ntnd29/cLBYUtFsSS0SSIeyY4HinIW0qZmmtOOkBQCj9O2N77K5u0HKhWLwjs9EbQXwDBkPiOgjdQvVN0A9IgAT+o47Sc3jRS7QkZCR9j1JZDEHYMQkCbutbl0APflqSntF4p2yZ4CLxNnTopojka/8OkOIhIHNNSEg1Jdxxa6l4DUjHCa5t1YUQFkDEPaNTSEgKpeMg2Y4lOjDLAfSXNCjafq740EAqUmgWecWRy1OMvE/2bdWPsXvYSFItY0JLOH/JhjEz9rCw+YpETziSFAJDN/xWQEphdtOs2bEpzFyMukVS4556XKbaVYu5zXkUPH6ASdIQdVUQ3VUQM1EUGP6Bm9ojfryXqx3q2PmXXFmu8coT+wvn8A8jmkGA==</latexit>

HNP /


⇤2
NP

Coupling 

Mass of NP particle 

Rare decays Mixing

<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

TeV𝒪(1)

Rare decays 

Mixing 
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Probing beyond the TeV scale with rare decays?
Decays described with SM Hamiltonian (.  ) 

<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>

H

Additional contribution from NP :   (ΔF = 1)

ΔF = 1
b s

μ
μNP

b

bs

s

NP

ΔF = 2

<latexit sha1_base64="kdwls0Ayq0PnTbkpqo2pLz+Xh6g=">AAACIHicbVDLSgMxFM34rPVVdekmWARXZaYU67LopguRCvYBnVrupJk2NDMTkoxQhvkUN/6KGxeK6E6/xkzbhbYeCBzOPTfJOZ7gTGnb/rJWVtfWNzZzW/ntnd29/cLBYUtFsSS0SSIeyY4HinIW0qZmmtOOkBQCj9O2N77K5u0HKhWLwjs9EbQXwDBkPiOgjdQvVN0A9IgAT+o47Sc3jRS7QkZCR9j1JZDEHYMQkCbutbl0APflqSntF4p2yZ4CLxNnTopojka/8OkOIhIHNNSEg1Jdxxa6l4DUjHCa5t1YUQFkDEPaNTSEgKpeMg2Y4lOjDLAfSXNCjafq740EAqUmgWecWRy1OMvE/2bdWPsXvYSFItY0JLOH/JhjEz9rCw+YpETziSFAJDN/xWQEphdtOs2bEpzFyMukVS4556XKbaVYu5zXkUPH6ASdIQdVUQ3VUQM1EUGP6Bm9ojfryXqx3q2PmXXFmu8coT+wvn8A8jmkGA==</latexit>

HNP /


⇤2
NP

Coupling 

Mass of NP particle 

Rare decays Mixing

Mass scale probed currently with rare 
decays depends on NP model:                

 - TeV→ 𝒪(10) 𝒪(100)

<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

JHEP11(2014)121

TeV𝒪(1)

Direct LHC searches ~ TeV              𝒪(1)
Rare decays 

Mixing 
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Probing beyond the TeV scale with rare decays?
Decays described with SM Hamiltonian (.  ) 

<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>

H

Additional contribution from NP :   (ΔF = 1)

ΔF = 1
b s

μ
μNP

b

bs

s

NP

ΔF = 2

<latexit sha1_base64="kdwls0Ayq0PnTbkpqo2pLz+Xh6g=">AAACIHicbVDLSgMxFM34rPVVdekmWARXZaYU67LopguRCvYBnVrupJk2NDMTkoxQhvkUN/6KGxeK6E6/xkzbhbYeCBzOPTfJOZ7gTGnb/rJWVtfWNzZzW/ntnd29/cLBYUtFsSS0SSIeyY4HinIW0qZmmtOOkBQCj9O2N77K5u0HKhWLwjs9EbQXwDBkPiOgjdQvVN0A9IgAT+o47Sc3jRS7QkZCR9j1JZDEHYMQkCbutbl0APflqSntF4p2yZ4CLxNnTopojka/8OkOIhIHNNSEg1Jdxxa6l4DUjHCa5t1YUQFkDEPaNTSEgKpeMg2Y4lOjDLAfSXNCjafq740EAqUmgWecWRy1OMvE/2bdWPsXvYSFItY0JLOH/JhjEz9rCw+YpETziSFAJDN/xWQEphdtOs2bEpzFyMukVS4556XKbaVYu5zXkUPH6ASdIQdVUQ3VUQM1EUGP6Bm9ojfryXqx3q2PmXXFmu8coT+wvn8A8jmkGA==</latexit>

HNP /


⇤2
NP

Coupling 

Mass of NP particle 

Rare decays Mixing

More precise our constraints, 
heavier mass scale we can probe 

Mass scale probed currently with rare 
decays depends on NP model:                

 - TeV→ 𝒪(10) 𝒪(100)

<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

ΛNP ∝
k

Δ(experiment)

JHEP11(2014)121

TeV𝒪(1)

Direct LHC searches ~ TeV              𝒪(1)
Rare decays 

Mixing 
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Probing beyond the TeV scale with rare decays?
Decays described with SM Hamiltonian (.  ) 

<latexit sha1_base64="KduSQkF0bo1KeVnqXCww/r0sdaE=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS1GXRTZcV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Pvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ92runddbzw0as27oo4yOkPn6BJ56AY1UQu1UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHfd+RZw==</latexit>
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μNP

b
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<latexit sha1_base64="kdwls0Ayq0PnTbkpqo2pLz+Xh6g=">AAACIHicbVDLSgMxFM34rPVVdekmWARXZaYU67LopguRCvYBnVrupJk2NDMTkoxQhvkUN/6KGxeK6E6/xkzbhbYeCBzOPTfJOZ7gTGnb/rJWVtfWNzZzW/ntnd29/cLBYUtFsSS0SSIeyY4HinIW0qZmmtOOkBQCj9O2N77K5u0HKhWLwjs9EbQXwDBkPiOgjdQvVN0A9IgAT+o47Sc3jRS7QkZCR9j1JZDEHYMQkCbutbl0APflqSntF4p2yZ4CLxNnTopojka/8OkOIhIHNNSEg1Jdxxa6l4DUjHCa5t1YUQFkDEPaNTSEgKpeMg2Y4lOjDLAfSXNCjafq740EAqUmgWecWRy1OMvE/2bdWPsXvYSFItY0JLOH/JhjEz9rCw+YpETziSFAJDN/xWQEphdtOs2bEpzFyMukVS4556XKbaVYu5zXkUPH6ASdIQdVUQ3VUQM1EUGP6Bm9ojfryXqx3q2PmXXFmu8coT+wvn8A8jmkGA==</latexit>

HNP /


⇤2
NP

Coupling 

Mass of NP particle 

Rare decays Mixing

More precise our constraints, 
heavier mass scale we can probe 

Mass scale probed currently with rare 
decays depends on NP model:                

 - TeV→ 𝒪(10) 𝒪(100)

<latexit sha1_base64="W4KogrWZGLH6+OUmMk+gdEMcxok=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1MIiaGMZwXxAcoS5zV6yZG9v3d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOokVYQ2SMIT1Q5RU84EbRhmOG1LRTEOOW2Fo9up33qiSrNEPJixpEGMA8EiRtBYqd0doZR47ffKFa/qzeAuEz8nFchR75W/uv2EpDEVhnDUuuN70gQZKsMIp5NSN9VUIhnhgHYsFRhTHWSzeyfuiVX6bpQoW8K4M/X3RIax1uM4tJ0xmqFe9Kbif14nNdFVkDEhU0MFmS+KUu6axJ0+7/aZosTwsSVIFLO3umSIComxEZVsCP7iy8ukeVb1L6rn9+eV2k0eRxGO4BhOwYdLqMEd1KEBBDg8wyu8OY/Oi/PufMxbC04+cwh/4Hz+AI1Jj6k=</latexit>

 < 1

ΛNP ∝
k

Δ(experiment)

JHEP11(2014)121

TeV𝒪(1)

Direct LHC searches ~ TeV              𝒪(1)
Rare decays 

Mixing 

Different rare decay observables 
probe different models 
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LHCb readout system: Upgrade I (Run 3)

➤ As of Upgrade I, LHCb reads out the whole detector on GPUs 
➤ Calibrate detector in real-time: save less of each event 

➤ Access more hadron/electron final states with lower  
➤ Development of selections for rare decays: Smith et al [LHCb-

PUB-2019-013]

pT

~30 Tb/s!!



First analyses with Run 3 LHCb data
➤ LHCb Upgrade I “first data” plots for LHCC courtesy of 

Michele Atenzi (MIT, Smith)
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➤ Flavour anomalies:   global tensions between 
 measured effective couplings ( ) and SM 

➤ Heavy New Physics or misunderstood long-distance QCD 
effects (charm-loops) ? 

➤ First time parameterising charm loop in  

∼ 5σ
b → sℓ+ℓ− C9/C10

B0 → K*0μ+μ−
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First measurement of QCD “charm-loop” effects

Allowing for charm-loop 
with model, still find same 
negative shift in 
couplings (but larger 
uncertainty due to more 
params. In fit)

(Smith is analysis proponent, Atenzi 
performing LFU version of analysis)


