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What we know...

Pair Abundance

Center of Measured PCM motion
Mass Motion

Pair Interaction tensor to scalar transition
neutron-proton pairs dominate
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SRC dominate for p > 350 MeV/c |
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next generation questions...

Pair Abundance

Center of
Mass Motion

Pair Interaction

Where are pairs formed?
Which nucleons pair?
Do 3N SRC exist?

Precision CM measurements

Precision NN interaction at short distances

Scale (Q2) independence of SRC observables
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CLAS12 Detector (Hall B)
CEBAF Large Acceptance Spectrometer for operation at 12 GeV @ JLAB

Forward Detector

Central Detector N
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https://www.sciencedirect.com/topics/physics-and-astronomy/electron-beam

Run Group-M (RGM)

e Ran November 2021 - February 2022
e (H, D, “He, *°Ar, °Ca, “8Ca, ?°Sn)
e Fully calibrated, currently reconstructing data
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Precision NN interaction Pair Interaction
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Precision NN interaction Pair Interaction
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next generation questions...
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Change the resolution scale
of the reaction by looking at
dependence on momentum

transfer Q2, |¢|

/

Probe
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Scale Independence Of Pair Interaction
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Scale independence
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SRC in Asymmetric Nuclei CaFe Exp. (Hall C)
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> Which nucleons pair? .
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CaFe and RG-M

e CaFe
o 11 GeV: °Be, '°B, "B, °C, 4°Ca, *Ca, **Fe
o Small aperture spectrometers
o Separate Mean field and SRC kinematic settings
o (e,e’p)only
e RG-M
o 6GeV:C,*Ca, *8Ca, '2°3Sn
o CLAS12

o (e,e’p), (e,e’'pN)
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Data / MC comparison

C12 MF (run 17098) Missing Momentum, P _ C12 MF (run 17098) Missing Energy, E
1200 350
| [JDATA | Integral: 2244.266 = []DATA | Integral: 2244.266
~ — SIMC | Integral: 2670.513 - — SIMC | Integral: 2670.511
r DATA / SIMC = 0.840 £ 0.011 300 [ DATA/SIMC=0.840%0.011
1000— C
3 f EP: RELIMINARY
e & 2500
o 800 < r
S 8 -
S f PRELIMINARY | £zt
£ 60— E
S) B o) -
2 P |0 2 1500
(] [ 0] -
§ § 100
U [ NN U -
200— S0
0_ ¥ SN A e s e [ |l 55 | 111 1 | L1l | | - | . | 1111 | 11 :| 1 1 1 | |||||| B L k| k\ 1 : |k L BSE ‘ i i 1 1 | 1 1 1 1 | 1 1 1 i
02 03 04 05 06 07 08 09 —0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25
Pm [GeV/c] En [GeV]

Good agreement with mean field nucleons between data and simulation (SIMC)
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RG-M and CaFe Agreement
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Integrated Ratios

48Ca/*°Ca SRC per proton

1.03 (2)

1.02 (1)

RGM very preliminary
Confirms CaFe results
<10% of RG-M data set

RG-M
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(e,e’) and (e,e’p) disagreement?
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SRC pair ratio

(e,e’) cross section ratio is NOT the SRC pair ratio!

R. Weiss, A. Denniston et al. Phys Rev. C 103 (2021) D. Nguyen et al. Phys Rev. C 102 (2020)
1.251
1.26 1 2_
: bt
48 C :
1.22 a(*°Ca) 1151 HHI S
o(*°Ca) {' i
RS H
1.18 * H
' 68.3% and 95.5% C !
Confidence Region 1050 it
1.14 bl PN RS L |
-5 0 5 0 5 10 15 8 1 12 14 16 18

AE™ [MeV] Aoc. . [MeV/c]

Varying model parameters changes SRC pair ratio by 10%
(e,e’) measures (np, pp, Nn) pairs



Conclusions

e Lots of exciting new physics to do
e Lots of data to analyze and work to be done
e Stay tuned for more exciting results

Thank you!
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