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The EMC effect has been with us for over 20 years.

much experimental and theoretical effort has been 
devoted
to understanding the details.
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The EMC effect has been with us for over 20 years.

much experimental and theoretical effort has been 
devoted to understanding the details of the effect.

most of effort has been focused on heavy targets
(C, Fe, Au...)

There is a dearth of data for light targets.
       4He – well studied by SLAC, but need more precision

3He – low x studied at HERMES, no data for x>0.4
3H – no data



  

4He
Anomalously tightly bound
well studied at SLAC: need more precision



  

3He 
low x data from HERMES, but no data for x>0.4



  

Jefferson Lab



  

Jefferson Lab

6 GeV electron
accelerator

Newport News,VA

 Hall C
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Jefferson Lab
Hall C

scattering chamber

HMS



  

Jefferson Lab
Hall C

HMS:
QQQD spectrometer

6 mStr acceptance

+/- 8% momentum 
bite
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E03-103: EMC effect in light nuclei

Measurment of inclusive electron 
scattering cross section from 
H, 2H, 3He, 4He, B, C, Cu, Au

5.67 GeV electron beam

Single-arm measurement in HMS



  

Kinematic Coverage:
Data taken at
six angles

main EMC 
extraction done 
using large 
angle (highest 
Q2) data.

other angles 
will provide 
detailed Q2 
dependence 
study.



  

coverage for x > 1



  

ξ scaling

E03-103 kinematics not very DIS – need to be able to 
compare to other measurements...need a scaling 
variable that scales over larger Q2 range.

ξ = 2x/(1 + √(1 + 4m2x2/Q2))

ξ → x in the Björken limit



  

ξ scaling

structure functions show scaling in ξ below 
W2 = 4 GeV2, Q2 =4 GeV2

E88-008:



  

ξ Scaling in E03-103 (2H)

W2=2 GeV2 at ξ ~ 0.8 
quasielastic peak
supressed for highest Q2

settings.



  

ξ Scaling in E03-103 (12C)



  

Q2 depedence of F
2
 ratio

(Q2 at x=0.6)

W2 = 2 GeV2

W2 = 4 GeV2



  

EMC effect in 12C



  

EMC effect in 4He



  

EMC effect in 4He as large as in 12C



  

Neutron Excess:

Currently using SLAC Parameterization:  
                     
                         F2n/F2p = 1 – 0.8x

Data were taken on H and 2H at all settings in order to
determine F2n/F2p for our kinematics (in progress)



  

EMC effect in 3He



  

Systematics:

Measurement limited by systematic error
target thickness
charge normalization



  

Conclusions:

E03-103 has made a precision measurement of
the EMC effect in 3He and 4He

Improved precision
EMC effect in 4He is as large as the effect in 12C

first ever measurement on 3He at x>0.4

Work is currenlty underway on radiative corrections 
model, and neutron excess correction

Final results coming soon



  



  


