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Inclusive Measurements
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More Questions
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* How abundant are
SRCs?

 What kinds of SRCs
dominate?

Do SRCs move in the
nucleus?

* Can we learn anything
about the NN
interaction?



Tensor to Scalar with CLAS12
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Exclusive Measurements

A(e,e'pp)

A(e,e'p)

Proton Momentum [GeV]

0.4 0.5 0.6 0.7 0.8 0.9 1.0

AV4’

Norfolk
AV18

N2LO 1.0fm
N2LO 1.2fm



Overview of Exclusive SRC
Measurements

* First Exclusive Measurements

e CLAS6: The Perfect Detector
for SRCs

* Generalized Contact
Formalism

* SRC Universality
* SRCs with CLAS12




Overview of Exclusive SRC
Measurements

e First Exclusive Measurements
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First Exclusive Measurements at
Brookhaven
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Triple Coincidence with the EVA
Detector

Proton

Solenoid

p~ Beam Straw Tubes and
Hodoscopes

Neutron

Neutron Detectors Proton

Pinitiait = P1 T+ P2 — Pbeam >



First Experimental Evidence of a
Correlated Partner
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Evidence of np-dominance
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Moving to Electron Probes
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all-A Spectrometers

16



all-A Spectrometers
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all-A Spectrometers
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all-A Spectrometers
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Triple Coincidence with High-
Resolution Spectrometers

Q2 =2 GeV? E.'=3.7 GeV
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igh Momentum Pairs are Back-
to-Back
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BNL Result
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Hall-A Further Supports np-
Dominance
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The Tensor Force
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sospin Configuration is
Momentum Dependent

Helium Data
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Overview of Exclusive SRC
Measurements

e CLAS6: The Perfect Detector
for SRCs
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CEBAF Large Acceptance Spectrometer

el

Hall B Large Acceptance Spectrometer

Open (e,e’) trigger, Large-Acceptance, Low luminosity (¥103* cm2 Sec?)




Electrons, Protons, and Neutrons!
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Correlated Proton-Neutron pair is
Back-to-Back
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This Analysis Only Works for ‘He
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Cirst Exclusive SRC Results for
Heavy Nuclei
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Center of Mass Motion

measured (corrected)
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Center of Mass Motion

measured (corrected)
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What do we see?

* High momentum
nucleons with
correlated partners.

Pc.m.

Prelative
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What do we see?

* High momentum
nucleons with
correlated partners.

* Center of Mass
momentum is small in
comparison.
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What do we see?

* High momentum
nucleons with
correlated partners.

* Center of Mass
momentum is small in
comparison.

* The the pair is
decoupled from the A-2
system.

37



Overview of Exclusive SRC
Measurements

e Generalized Contact
Formalism




Generalized Contact Formalism
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Generalized Contact Formalism

40



Generalized Contact Formalism
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Generalized Contact Formalism

q >> Prelative > Pc.m.
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Generalized Contact Formalism

-~ . q >> Prelative > Pc.m.

o = 0oen(q) Z ¢(prelative)zcan (Pcm)
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Generalized Contact Formalism

-~ q >> Prelative > Pc.m.

R S
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Components of the SRC
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Components of the SRC
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Components of the SRC

Pair Abundance

Center of
Mass Motion

Pair Interaction




Components of the SRC

Pair Abundance

Center of
Mass Motion

Pair Interaction

SRC Component of
the Wave-Function



Components of the SRC

Pair Abundance e How abundant are

SRCs?
 What kinds of SRCs
dominate?
Center of * Do SRCs move in the
Mass Motion nucleus?

* Can we learn anything
about the NN

. . ' P
Pair Interaction Interaction:



Components of the SRC

* How abundant are
SRCs?
e What kinds of SRCs

dominate?
Center of ‘ e Do SRCs move in the
Mass Motion nucleus?

* Can we learn anything

‘ about the NN
Pair Interaction interaction?

Pair Abundance
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Components of the SRC
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Center of
Mass Motion

Pair Interaction

Factorized
Wave-Function



Components of the SRC

Pair Abundance

Center of
Mass Motion

Pair Interaction

Factorized
Wave-Function

53



Tensor to Scalar
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Full Theory Calculations
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Consistent Across Nuclei
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Cull Cross Sections Are
Necessary

Pure Momentum

Full Simulation Distribution
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Revisiting Previous Results
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Overview of Exclusive SRC
Measurements

* SRC Universality
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Jsing Different Probes for SRC
Measurements
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Jsing Different Probes for SRC
Measurements

tagger magnet
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beam tagger to detector distance
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Probing SRCs with Real Photon
Beam
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— calorimeter -flight
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Center of Mass Motion
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Probing SRCs with Carbon Beam




SRC Factorization
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SRC Universality of Scale
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Overview of Exclusive SRC
Measurements

e SRCs with CLAS12
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Moving from CLAS6 to CLAS1?2
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Advantages of CLAS12 to CLAS6



Advantages of CLAS12 to CLAS6

e Cross Check with CLAS6
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Advantages of CLAS12 to CLAS6

* Cross Check with CLAS6
* High statistics for SRC data

. 4He, 12(], 40Ar, 4OCa, 48(]a, 12064 Targets

Channel Event Estimate
LD2 e'p 47,000
LHe e'p 130,000
e'pp 5,500
e'p 161,000

Cx4
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e'p 9,900

Snx4
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e'pp 3,600 71




Advantages of CLAS12 to CLAS6

* Cross Check with CLAS6
* High statistics for SRC data
. 4He, 12C, 40Ar, 4OCa, 486a, 12064 Targets

 Dedicated Neutron Detectors




Advantages of CLAS12 to CLAS6

* Cross Check with CLAS6

* High statistics for SRC data

. 4He, 12(3, 40Ar, 4OCa, 486a, 12064 Targets
* Dedicated Neutron Detectors

* Look at SRCs over a Range of Q?



Components of the SRC
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Center of Mass Motion

measured (corrected)
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Pair Interaction
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Pair Interaction with CLAS12
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Pair Interaction with CLAS12
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Components of the SRC
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Components of the SRC
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Scale Dependence of SRC
Measurements A
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Overview of Exclusive SRC
Measurements

e First Exclusive Measurements
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Overview of Exclusive SRC
Measurements

measured (corrected)

e CLAS6: The Perfect Detector 10} wspy, {Tm 7, =196 (173 19)
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Overview of Exclusive SRC
Measurements

e Generalized Contact
Formalism




Overview of Exclusive SRC
Measurements

* SRC Universality
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Overview of Exclusive SRC
Measurements
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* SRCs with CLAS12 °
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What do we know?
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