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Deep Inelastic Scattering (DIS)
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Deep Inelastic Scattering (DIS)
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● “DIS cross section” 
● “structure function”
● “parton distribution function (PDF)”

Interesting part!
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Free protons vs. protons in atomic nuclei

proton

quark

Significant difference? 

atomic
nucleusA A−1

proton

quark



15/12/2022  5

Free protons vs. protons in atomic nuclei

Nucleus binding energy: ~ 10 MeV
DIS energy scale: ~ 1 GeV
Difference ~ 1%?

Reality: ~ 10%!! → EMC effect. 
Quark structures modified by nuclear environment! 
EMC effect ↑ as nucleus size ↑
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Explanation 1: Mean-field modification

● EMC effect: 
Ratios of cross sections of 
different nuclei ≠ 1

● Mean-field modification:
Constant modification of 
nuclear environment 

  

Image Ref: Thomas, A.W. (2018) “Reflections on the origin of the EMC effect,” International 
Journal of Modern Physics E, 27(12), p. 1840001. arXiv: 1809.06622. 
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Explanation 2: Short-range correlation (SRC)

Nucleon randomly pair up sometimes



15/12/2022  8

Explanation 2: Short-range correlation (SRC)

“Off-shell structure function” ( )
 of SRC model is strange! 
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Form factors in elastic scattering

Amplitude for elastic scattering  form factors

pi pf
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Testing the SRC hypothesis
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Testing the SRC hypothesis

1) MST model

2) Light cone wavefunctions

3) Quark-hadron duality – intuitive and qualitative

e.g. form factors ~ amplitude (pi → pf) ~  

All three methods: Same conclusion!

SRC model predicts unrealistically suppressed form factors! 
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Moral

SRC is probably NOT the leading cause of the EMC effect!
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