Precision Measurement of Longitudinal and
Transverse Response Functions of
Quasi-Elastic Electron Scattering in the
Momentum Transfer Range
0.55GeV /c < |q| < 0.9GeV /c
2012 Hall A Collaboration Meeting

Huan Yao
hyao@jlab.org
Spokepersons: JP Chen, Seonho Choi, Z-E Meziani
Postdoc: Elaine C Schulte
Student: Yoomin Oh
Work support DOE Grant: DE-FG02-94ER40844

Dec 10,2011



Outline

Physics
Experiment

Data analysis
Gas Cherenkov
Shower and Preshower
Nal
HRS Optics
Acceptance
Cross Section
RL

Acknowledgements



Physics Motivation

» The test of Coulomb Sum Rule is likely to shed light on the
guestion of whether or not the properties of nucleons are
modified in the nuclear medium.



Physics Motivation

» The test of Coulomb Sum Rule is likely to shed light on the
guestion of whether or not the properties of nucleons are
modified in the nuclear medium.

» Coulomb Sum Rule states that the integration of the
longitudinal response of a nucleus over the full range of
energy excitation should be equal to the total number of
protons in the nucleus.



Physics Motivation

» The test of Coulomb Sum Rule is likely to shed light on the
guestion of whether or not the properties of nucleons are
modified in the nuclear medium.

» Coulomb Sum Rule states that the integration of the
longitudinal response of a nucleus over the full range of
energy excitation should be equal to the total number of
protons in the nucleus.

» As a result, quenching of the response at high momentum
transfer may indicate the possibility of modification of
nucleons’ properties in the nuclear medium.



Quasi-elastic Scattering

Figure: Quasi-elastic scattering
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Separation of R. and Rt and Sum Rule
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Data Collection
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Experimental Setup
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Kinematics

045 GeV

e U IS S

3285 eV

!
\(
N

rans Gev
e 095GV

(!

N

T
ﬁigé

I\
e
S

Bl

-
g
&
H
2
-
¥
H

w0 1000

m— ey

il

/lfi/
/
/
///_////
/ /)
/ 44
4

o
= \- 58 (el =
z 3 naks e
g = =~ opsfev )
o8 = os
o =R 0730 CeV
~. e nesboe
06 08

{
/

/
£
)
o
o]
¥4
&
o
o
[=]

2
H
H
F
=
E
g

Figure: Kinematics



Gas Cerenkov Efficiency & Pion Rejection
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Figure: Gas Cerenkov Efficiency and Pion Rejection



Shower

\ Electron_Calo_Cut_Eff vs PO
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Figure: Shower and Preshower Efficiency and Pion Rejection



Nal Spectrum
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Figure: % comparison between left arm Nal and right arm
Shower/Preshower for same P = 121 MeV. Left is Nal, Right is

Shower/Preshower.




Zreact
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Figure: Zeact Optimization



Sieve Slit
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Figure: Sieve Slit Optimization



Focal plane Comparison
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Target Comparison
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MC
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Figure: The diamonds are the MC, and the stars are the data. MC uses energy loss and multiple scattering
through target and windows, and external radiation of the cross section model in the peaking approximation. MC
does a good job describing the overall trend of the data. Done by Elaine.



Carbon Cross Section
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Carbon R,
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Figure: R at |G| = 550 MeV. Preliminary result.



Fe R.

R, vs © (MeV) §=600.0 MeV
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Figure: Fe R, at |¢| = 600 MeV. Preliminary result.



4He
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Figure: R at |G| = 600 MeV. Preliminary result.
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