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Open Questlons from Inc\uswe Measurements

B. Schmookler et al., Nature (2019)
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Learn something about NN interaction?

Are SRC universal? |
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cleons in a nucleus contribute to SRCs?
's dominate?




F|rst Exc\uswe Observatlon of SRCS




F|rst Exc\uswe Observatlon of SRCS




Triple Coincidence Experiment with EVA
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—vidence of SRC Pair - Correlated Partner

e —

Leading

Recoil
1 -
; * ocy = 143 + 17MeV
08fo . * 5.9GeV/c, 98 1aE
S . s 8.0GeV/e, 98 -
0.6 ° . , § " 9.0 GeV/c, 98 12F
P o 5.9 GeVic, 94 1o
=h . 8.3 9 A 7.5 GeVic, 94 .2 :
af 2Ll T s | B
;‘ o: A.O. foo éo m 6_'.-
8 : : . L e : 4;_
'0-2:- « ® L g'O ° A . J 2:_
_04.._ A' a E 2 o obLLL NN AT TR AN N Ll
B : =& = ° . -03 02 -01 0 01 02 03
osf s, K B o p,cm (GeV/c)
-0_8:' OA... . . ? . o on * X @ )

: : a4
L.
p,(GeV/c)
Piasetzky PRL 97 (2006), Aclander, PLB 453 (1999), Tang, PRL 90 (2003)




-l

Q
N

P

IIIIII|
—

A np/2N from 12C(p,2pn) /1ZC(p,2p)

SRC Pair Fraction (%)

-l
o

| | |
0.3 0.4 0.5 0.6
Missing Momentum [GeV/c]

Subedi, Science (2008)




~__ Electron Scattering off SRC pair
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~__Electron Scattering off SRC pair
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~__Electron Scattering off SRC pair
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Jeffersor Accelerator

* Located in Newport News, VA
* Electrons up to 11 GeV energy

* 4 experimental halls (A-D)
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Triple Coinc Experiment
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Triple Coincidence Experiment




~ High-Momentum Pair are Back-to-Back

R. Shneor et al., PRL (2007)
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* correlated partner
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Subedi, Science (2008)
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np-Dominance from lensor Force

Scalar force
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np-Dominance from lensor Force
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np-Dominance from Tensor Force
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Sargsian et al., PRC (2005)
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CEBAF Large Acceptance Spectrometer
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Hall B Large Acceptance Spectrometer

* Open electron trigger
* Large acceptance, multiple nuclear targets
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Data Mining of CLAS: Exclusive SRC Results on Heavy Nuclei

Hen et al., Science 346 (2014) Duer et al., PRL 122 (2019)
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np-dominance in Single Nucleon Knockout

Duer et al. (CLAS collaboration), Nature 560, 617 (2018)
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Duer et al. (CLAS collaboration), Nature 560, 617 (2018)
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SRC palr - Center of mass momentum

E. Cohen et aI.(CLAS collaboration), PRL (2018)
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Schmidt et al., Nature (2020)
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(e,e'pN)/(e,e'p)
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Schmidt et al., Nature (2020), Korover et al., PLB (2021)
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S?C Theory Generalrzeol Contact Formalrsm

C 3

Weiss PRC 92 (2015), Weiss, PLB 780 (2018) Werss PLB 791 (2019) Cruz Torres Nature Physros 17, 306 (2021)
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RC Theory: Generalized Contact Formalism
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Scale separation
q > Prel > Pem

Weiss PRC 92 (2015), Weiss, PLB 780 (2018), Weiss, PLB 791 (2019), Cruz-Torres, Nature Physics 17, 306 (2021
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RC Theory: Generalized Contact Formalism
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Generahzed Contaot Formahsm vvorks very well

Schm|dt Nature 578, 540544 (2020) Korover PLB 820, 136523 (2021) Pybus, PLB 805,135429 (2020)

0.4 T ; . . . I I | ] |
{ Data == N2LO(1.0fm) @ =30 L _
@)
. == AV18 =—— N2LO (1.2 fm) o
Q 0.3r '
0.3 = Av4 =
0 © 20
— >
< o
Q D
o <10
- (V)]
. =
< 3
S
| | | | |
92 05 06 07 08 009 0.6 07 08 0.9 1 1.1
Pmiss [GeV/c] Missing Mass [GeV/c?]
§ Data == AvV1S8 N2LO
101:' 3 . I =
9
Q | Neutron
=
o 100:_ I I
{ Proton
: I _1 1 1 1 1
—1.00 —0.98 -0.96 -0.94 10 05 06 07 08
Cosepmlsspn meSS [GeV/C]

34



Open Questlons from Inc\uswe Measurements
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B. Schmookler et al., Nature (2019)
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Consistent Scaling in Inclusive and

(0alA) [ (04/2)

Korover (CLAS), PRC 107, LO61301 (2023)
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Consistent Scaling in Inclusive and Exclusive
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Korover (CLAS), PRC 107, LO61301 (2023)
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First Time Study of Transition from Mean-field to SRC Domain

Korover (CLAS), PRC 107, LO61301 (2023)
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e Various exclusive measurements
 What we learned:
* np-dominance of SRC pairs
e probing of NN interaction
 SRC center of mass motion
o transition from mean-field to SRC domain
e universality of SRCs (see Justin’s talk)
* Theoretical approach - Generalized Contact Formalism
e Factorization of wave function
* Works very well to describe and predict data




‘What Comes Next

* High-statistics data on various nuclei with CLAS12 (see Justin’s talk)
* x100 more than CLAS
* measurement of nn pairs possible

* Studies of pairing with CaFe in Hall-C (see Carlos’ talk)

* Photon probes (see Justin’s talk)

* |nverse kinematic measurements (see Thursday - Julian Kahlbow)

* Jlab Proposal this year for CLAS12+ALERT detector: Full exclusive
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Apologies if | forgot someone or something important.

Thank you to everyone who conducted and analysed all
this exclusive SRC measurement

Questions?
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Backup slides
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Calar part of otentials
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Measured / Theory

—> Mean-field not sufficient —> NN potentlals

Something is missing
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Cruz-Torres et al. (HallA Tritium collaboration), Phys. Lett. B 797, 134890 (2019)

Spectral Function
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