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Crucial input to nuclear structure calculations
Understanding of QCD

Connections to astrophysics




Testmg Reactlon I\/Iechanlsm andNN Models

e Measure nucleon-knockout cross sections.

e Compare with calculations using different
NN interactions and modeling of reaction.

e See which one works best.



- exactly calculable
- test and benchmark theory
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- exactly calculable
- test and benchmark theory

Why A=37?
Deuteron @ } - only pn interaction
- extensively measured
A=3 @ - pp, pn, nn interactions
- - 3H targets are uncommon

@ (available once a generation)



EIectron mduced Proton Knockout

scattered
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probe

knocked-out
> nucleon




EIectron mduced Proton Knockout

Missing momentum

Bmiss = Hf_ a

P




Plane Wave Impulse ApprOX|mat|on (PWIA)

P

Missing momentum

Kmlss pf a

Assuming:

1) momentum transfer absorbed
by a single nucleon.

1) knocked-out nucleon did not

rescatter as it left the
nucleus.

6miss = F_)>I



PreV|ous studles and non- QE mechanlsms
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PreV|ous studles and non- QE mechanlsms
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I\/I|n|m|zmg competmg mechanlsms

Q2> 2 GeV?

=Q%/2m,w > 1

FSI
M. Sargsian et al., J. Phys. G29, R1 (2003) 11

M. Sargsian, Int. J. Mod. Phys. E10, 405 (2001)
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I\/I|n|m|zmg competmg mechanlsms
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I\/I|n|m|zmg competmg mechanlsms
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Left HRS

Right HRS
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Left HRS

Right HRS
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Left HRS
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déo Counts
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Luminosity

Phase-space volume

Live time and acceptance correction

Corrections

Detector Efficiency e bin migration

: PID y e bin centering
trg;\c INg e radiation
e trigger
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Yield

Data / Simulation
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Isolatmg the 3He3bbu channel

. 3He(e e p) flnal state can be 2bbu (pd) or 3bbu (ppn)
e 3H(e,e’p) does not have a 2bbu channel

Yield

Data / Simulation
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Extracted Absolute Cross Sectlons
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a) PWIA

Cracow:

[ Faddeev-formulation-
based

O Continuum interaction
between two spectator
nucleons (FSl5;)

b) FSL,

CK + CC1.

L 3He spectral function of
CDA and L.P. Kaptari and
electron off-shell
nucleon cross-section

L Continuum interaction
between two spectator
nucleons (FSl,3)

0 = Oep * S(pi, Ei)

c) FSI

M. Sargsian (FSI):

(JGeneralized Eikonal
Approximation based

NO continuum interaction
between two spectator
nucleons (FSl,3). Only use
for high-p,,i<c cOmparison
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Comparlson to theory
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3H Data, Cracow agree within 10-20%!!!
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°H Data, PWIA-calculation comparison
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Okxp
Opwia

*He agreement is limited
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vious data
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- Single-Charge Exchnge (CX) |

e e———————— RS

pN-SCX

(e,e’p) -> (e,e'n)
decreases o(e,e’p)

np-SCX

(e,e’n) -> (e,e’p)
increases o(e,e’p)
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- Much Smaller Non-QE contribution
compared to previous measurements

Sexp ! Opwin
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- Much Smaller Non-QE contribution
compared to previous measurements

- Better agreement with Cracow than | °H
with CK+CC1 C}
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Much Smaller Non-QE contribution
compared to previous measurements

Better agreement with Cracow than
with CK+CC1

Better agreement with 3H than 3He
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Much Smaller Non-QE contribution
compared to previous measurements

1.6

Better agreement with Cracow than
with CK+CC1

1.4

Better agreement with 3H than 3He

Oexp / Osargsian-Fsi

. . . 0.6 —
Including leading nucleon FSI improves
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Much Smaller Non-QE contribution
compared to previous measurements

Better agreement with Cracow than 1.6
with CK+CC1 1.4 -

12—

OcaLc

Better agreement with 3H than3He  © 1_ﬁﬂﬁiﬂijji ________ } _______

Oexp

0.8 -
Including leading nucleon FSI improves o6l

the agreement 0.4 ' ' '

The remaining disagreement could be
explained by SCX
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- Much Smaller Non-QE contribution
compared to previous measurements

- Better agreement with Cracow than
with CK+CC1

- Better agreement with 3H than 3He

- Including leading nucleon FSI improves
the agreement

PRL. 124, 212501 (2020)

- The remaining disagreement could be
explained by SCX

These data are a crucial benchmark for few-body nuclear theory




I\/Iore comlng stay tuned|
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