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Lambda b 
●  Particles similar to proton in structure with one 

u quark replaced with a beauty (b) quark (udb)
● B quarks come from Z decay
● Decays via weak force to lambda 0 (uds) and 

dilepton:

Lambda 0 particle
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● Since this is a weak force interaction, the spin of the lambda b matters
● Helicity = component of spin in direction of momentum
● Polarization of Lb comes from polarization of Z boson

H = 0 
(longitudinal)

H = 1 
(transverse) 3
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Calculating Angles

● Angles were calculated by boosting into the Lambda b frame, 
then finding the vector angle between the momenta in this 
frame

● All angles were calculated for two ROOT files: one with pure 
physics, and one with simulated detector effects
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Detector effects

Need to fit the angles to a pdf: (Mero) Can use efficiencies to simply 
calculation:
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● Asymmetry possibly due to how muons are selected from 
background in FCC simulator - still needs work
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Shape comes from different Feynman diagrams at different q2 15



q2 Binning:
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Issue with phi angles:
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Ran phi angles over phase space simulation:
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Using C++ script:
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2D efficiencies:
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Mero’s Work: Fitting angles

cos(thetamu) (ignoring 
efficiencies) 22
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● Fit parameters are related to the Lambda b polarization
● Check validity of PDF by taking pulls for each parameter:

● Expect gaussian pulls with mean=0, sigma=1
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Biased pulls in some parameters:

Good pull example Bad pull example (maybe not 
randomizing initial parameter)
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Whats next:

● Biased pulls could be a result of how the ROOT files are generated 
● Right now the code is using particle ID, but this is unrealistic
● Instead, use geometry of the decay:

Λb
0

Λ0

μμ

pπ
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