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What do we know about SRCs?

Short-ranged, short-lived, highly High relative and lower
correlated pairs of nucleons center-of-mass momentum

Position-space Momentum-space




What do we know about SRCs?

-2 Universal high-momentum
"tail” — about 10-20% of

nucleons

LO& MOMENTUM DISTRIBuTION

NUCLEON MoMeENTUM



Factorized approach to SRC modeling

Pair interaction

Factorized SRC
spectral function:

Center-of-mass

motion ,
S(pi E}) ~ Cyy ‘¢(krel)‘ - n(Pey)

k

rel

Pair abundance > Pem

Nature Physics (2021), PLB (2018), PRC (2015), PRC (2021), JPG (2020), PRL (2017), PLB (2019), PRC (1996)...



SRCs can be studied with hard breakup reactions

High-Energy Struck

Nucleon

Correlated
Spectator




Scattering data can inform ab-initio theory

@ Plane-wave impulse approximation £O o o

O = Ge,N(Q) X S(pia prec) OQ ‘QOO



Ground-state interpretation requires
establishing plane-wave factorization!

Reaction

Ground-State



Two ways to examine reaction-dependence:

Scale Probe

Different probes:

Electromagnetic(e™), e —-
Hadronic (p, A),

Photonuclear (y) A

y H\ D
07, |t| change the
resolution scale A &




Two ways to examine reaction-dependence:

Probe

Different probes:
Electromagnetic(e™), e —— (
Hadronic (p, A)

Photonuclear (y) A£
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Probe Dependence of SRCs




Probe Dependence of SRCs

BM@N / R3B
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Probe Dependence of SRCs

BM@N / R3B
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SRC Photoproduction in Hall D

Forward Calorimeter
Time of Flight

Barrel Calorimeter

® At Jefferson Lab, Fall 2021
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SRC Photoproduction in Hall D

® Quasi-elastic

/

photoproduction: hard
photon-nucleon interaction

p,n




SRC Photoproduction in Hall D

® Quasi-elastic
photoproduction: hard
photon-nucleon interaction

® p~ photoproduction: n

® |nitial-state neutron

0 A

® Distinctivep™ =z x
decay

® Measurements of (y, p™p)

and (v, p~pp)
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Also require:

® | arge momentums-
Drift chambers

transter
7], |u| > 1.5 GeV?

® | arge nucleon
momentum

k_..> 400 MeV/c

mLss

Barrel calorimeter

® Removal of PID-related
backgrounds
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First observation of SRCs in photoproduction
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SRC Center-of-Mass Motion

¢ : PRL(2018)
p: Nature Physics (2021)
y: SRC-CT (2024)
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Data connect to ab-initio theory at high momentum

‘He(y, p~pp)
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More interesting: How often do we
have a recoil proton?

Carbon

T

]

4

05 06 07 08 09 1.0
Pmiss [GeV/C]

20



More interesting: How often do we

Pmiss |GeV/C]

have a recoil proton?
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Acceptance corrections
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Where do we tit in?
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Where do we tit in?

#on/#p |
104 ¢ +
S f
5
©
t all A2C(e, e’pN)
(40
Hpp/#p | 1 _
400 600 800 1000

Missing Momentum [MeV/cC]



Where do we tit in?
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Where do we tit in?
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Where do we tit in?
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Where do we tit in?
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Where do we tit in?
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Where do we tit in?
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Conclusions
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