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Goal  : Better knowledge of F2 structure function specially at Large x

• Will provide us better 
understanding of the nucleon 
structure in terms of Parton 
Distribution function (PDF) 

• Typical PDF’s extraction still 
lacking in required precision at low 
and large X 

• Relevant for studies of the non-
perturbative dynamics of the 
nucleus : d/u ratio at x = 1 can give 
hints about quark confinements  

• Important for the other 
experiments (e.g. at LHC ) to 
subtract the QCD background   
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Absolute cross-section  
with radiative effect Electrons Background  

• cryogenic target endcaps 
• e- from decay of π0 

produced in the target 
• contamination from pion 

response in PID

acceptance Experimental 
Efficiency
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Jefferson Lab Hall C 12 GeV setup  



Jefferson Lab Hall C 12 GeV setup  

LD2, LH2, Al

Beam  

10.6 GeV



Kinematics

Achieved 100% statistics goal for the all 
kinematic setting : LH2, LD2, Al
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kinematic setting : LH2, LD2, Al
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HMS Detector Package



HMS & SHMS Detector Package



SHMS Drift Chambers Performance 



SHMS Drift Chambers Performance 

Sigma of the  
Gaussian Fit  

~  343 micron 

Drift time for ionized electrons
Converted to drift distance from 

wire

Residual = track - wire position



beta

A
cc

ep
ta

nc
e

Good timing resolution from Hodoscopes better than 0.4 ns 

Hodoscope & Trigger
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Good timing resolution from Hodoscopes better than 0.4 ns 

Hodoscope & Trigger

Electron Trigger  

• Coincidence of multiple 
scintillator planes (plus PID elements) 

•High efficiency of electrons (>99%) 
  

-Simona

-Carlos



Nobel Gas Cherenkov 
-simona

Number of Photo electrons 

pions 

noise that can be 
reduced with timing cuts 

Particle identification detectors 



Nobel Gas Cherenkov 
-simona

Number of Photo electrons 

pions 

noise that can be 
reduced with timing cuts 

Calorimeter 
-Fernando  

Electron depositing energy Pions

Particle identification detectors 



Data-MC comparison : HMS 
                                  -Abel 



Data-MC comparison : HMS 
                                  -Abel 

Offset : in plane & out 
of plane angle 
distribution 



Data-MC comparison : HMS 
                                  -Abel 

Uncorrected for 
cherenkov inefficiency 



First 12 GeV Cross sections in Hall C 
beam energy : 10.6 GeV        
angle : 21 deg



Summary 

• These measurements will provide constraints for Parton 
Distribution Functions and for the transition from quark 
to nucleon degrees of freedom (quark-hadron duality) 

• We achieved 100% of our statistical goal  

• Detector calibrations and studies of their efficiencies are 
in progress  

• First cross sections from 12 GeV era in Hall C 
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Wire maps : SHMS DC



Sigma of the  
Gaussian Fit  

~  343 micron 

1U1 Plane Details



BCM Calibration 


