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Coulomb Sum Rule

Probing a nucleon inside a nucleus
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E05-110 CSR

• Targets : 4He(g), 12C, 56Fe, 208Pb in LH2

• 0.55 ≤ |q| ≤ 1.0 GeV
• Beam energy : 0.4–4 GeV
• HRS momentum : 0.1–4 GeV
• HRS angle : 15◦, 60◦, 90◦, 120◦

• NaI detector for better understanding of background
• Same kinematic settings for L & R HRS
• Beam time : Oct. 23, 2007 - Jan. 16, 2008
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Underdone Spectra E0 = 739 MeV, θ = 60◦
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Underdone Spectra E0 = 739 MeV, θ = 60◦
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Analysis in Progress

• Detector calibration, efficiency
X Cerenkov, (pre-)shower, etc.
X NaI detector

• HRS related
X Optimization of optics element
X Acceptance study
X Momentum calibration

• Target related
X Gas/liquid target–beam current(boiling effect)
X Pb target thickness

• Beamline
X BCM calibration X BPM correction



NaI Detector – Installation/Performance

3 boxes x (9x10) pieces of
(2.5”x2.5”x12”) crystals



NaI Detector – Electron Reflected from D/Q
Data and Simulation by Snake/Geant3 and Geant4



HRS Optics Optimization
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Optics Matrix Elements vs Momentum
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HRS Momentum Calibration
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Expected Errors



Summary

• E05-110 CSR investigates the property of the
nucleons inside nuclei

• Experiment completed in Jan 2008, analysis in
progress

• Key features
• High enough momentum transfer, previously

unexplored
• Comprehensive single experiment
• Better background control

• Hope to answer the question on CSR in 1-2 years

Thank you!


