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Physics Motivation

◮ The test of Coulomb Sum Rule is likely to shed light on the
question 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.
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Quasi-elastic Scattering

Figure: Quasi-elastic scattering
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Separation of RL and RT and Sum Rule
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Data Collection

Figure: Comparison with world data. Solid black curve is the theoretical calculations for nuclear matter. The

dashed curve is for 4He. The long-dashed curve corresponds to the same calculations as the solid curve but
integrated within the experimental limits of excitation energy ω



Experimental Setup

◮ Inclusive electron quasi-elastic scattering in Jefferson Lab
◮ E :0.4-4.0 GeV P0:0.1-4 GeV θ0:15◦ ,60◦ ,90◦ ,120◦

◮ LH2,LH2 + Pb,4He,12C,56Fe,Optics
◮ VDC,S1,S2,Gas Cerenkov,NaI+Pion Rejector(Left),PreShower+Shower(Right)



Kinematics

Figure: Kinematics



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



Shower
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Figure: Shower and Preshower Efficiency and Pion Rejection



NaI Spectrum
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Figure: E
P comparison between left arm NaI and right arm

Shower/Preshower for same P = 121 MeV. Left is NaI, Right is
Shower/Preshower.



Zreact

Figure: Zreact Optimization



Sieve Slit

Figure: Sieve Slit Optimization



Focal plane Comparison
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Figure: 21595 focal plane acceptance comparison.



Target Comparison
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Figure: 21595 Target acceptance comparison.
(Black:Data,Red:Simulation)



MC
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The warm colored diamonds is the MC with all the 

physics we have available thrown in, and a 30% by-

hand renormalization.

Blue stars are the data.

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
θ=60◦
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Figure: Cross section for carbon at 60◦. Preliminary result.



Carbon RL

Figure: RL at |~q| = 550 MeV. Preliminary result.



Fe RL

Figure: Fe RL at |~q| = 600 MeV. Preliminary result.



RL

Figure: RL at |~q| = 600 MeV. Preliminary result.



Collaborations
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