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A(e,e’p) kinematics




Guesstimation Problem

* Guesstimate the He(e,e’p) to SH(e,e’p) ratio at
missing momentum near zero.
 First in an independent particle picture
» Second using a realistic NN potential

* Bonus Question

* What are these ratio for momentums much great then
the Fermi momentum?
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Theory Calculations
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Calculations by Misak Sargsian
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Full Range of Momentum
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Simple nucleon counting
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Nucleon counting fails at both high and low Pmiss due to tensor correlations.
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Asymmetric nuclel momentum distributions: the broader picture
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Qualitative connections:
Heavy nucle1

Possible explanation to the NuTeV anomaly
(if u quarks move faster than d quarks)

Neutron stars , 1P
A if P, > Kgym » Changes the cooling rate via the

direct URCA process

kF Changed momentum distribution
erm . . . .

changes the spatial distribution
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Previous H(e,e¢’p) measurements
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8, =51.7°, 6, =51.5°
Eo = 550 MeV.
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F16. 4. The coincidence cross section of reaction (C) as a func-
F16. 2. The energy spectrum of protons at 51.5° in coincidence tion of proton angle. The curve is explained in Sec. VI of the text.
with 441-MeV electrons at 51.7° from H? (e,e’p).

A. Johansson by himself, PR136 (1964) 1030B.
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Special Triton Target Setup

e Identical 25-cm sealed-cell gas
target cells for H,, D,, T,, He
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New Triton (e,e’p) Experiment

Q2 = 2 GeV?
Reduces non-nucleonic currents (MEC, IC)
Proton energies high enough for eikonal FSI calculations

x= Q%*/2mw > 1 to minimize non-nucleonic currents
6 ,, < 40° to minimize FSI

E,....=44GeV
Maximum beam energy for HRSe
Maximizes the cross section

0 < pss <450 MeV/c
Covers the region from mean field to SRC

HRS with standard electron and proton detection packages




Kinematics

. Ebeam =44GeV  + L, =25 UA
= 2.0 GeV? * £ (°H) = 8%x10°%® nucleons cm- s’

<p,.> Py Time H+3He
\Y A4Y GeV GEND))
1

1.15 3.47 20.9° 1.61 48.7°
300 1.41 3.64 20.4° 1.35 58.6°

Hall A has done many (e,¢’») measurements at similar kinematics and much
higher luminosities

This is a very low luminosity for an (¢,e’p) experiment
» Low rates

» Very little coincidence background




MCEEP Count Rate Estimates

Counts at each setting
(same for °H and 3He)
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Expected Results

3SHe/3H cross —VMC
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Extracted Average KE
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Changes Since PAC40

* Reduced beam time from 33 to 10 days:
» Remove highest Pmiss kinematical setting
- Remove deuterium measurements

« More focused physics case:

* Study the individual proton and neutron momentum distributions
in A=3 nuclei — the only highly asymmetric system where one can
perform such measurements.

+ Study the effect of np-SRC 1n both high and low p,; region
* Compare to detailed calculations.

* Study the momentum sharing in asymmetric systems.
* Map the inversion of the momentum sharing in the system.
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Summary

Measure *H and 3He (¢,e’p)
10 days of beam time at 4.4 GeV
Q? =2 GeV2and x > 1 to minimize MEC, IC

6 ., < 40° to maximize sensitivity to nucleon momentum distributions
SHe/?H ratio cancels residual FSI

Measure the mean-field to SRC transition in the 3He/3H ratio
from >2 atlow p_,to 1 at high p .

Measure absolute cross sections and ratios to deuterium to
constrain detailed calculations

Unique opportunity to measure H(e,e’p) to better understand
nucleon momentum distributions in asymmetric nuclei.




