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Deep Inelastic Scattering and the EMC 
Effect

Expectation

Reality
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The EMC Effect: Universal Nuclear 
Effect



05/31/18 CIPANP 2018 4

The EMC Effect: Universal Nuclear 
Effect



05/31/18 CIPANP 2018 5

The EMC Effect: Universal Nuclear 
Effect



05/31/18 CIPANP 2018 6

The EMC Effect: Universal Nuclear 
Effect

35 Years, 1000+ Papers
O. Hen et al., Rev. Mod. Phys. 89, 045002 (2017) 
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Study (e,e') Data from the CLAS6 
Detector at JLab
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Kinematic Coverage and Event 
Selection
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Cross-Section Ratio Extraction
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Cross-Section Ratio Extraction
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Uncertainties Cross-Section Ratios
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Our New EMC Effect Measurements

Published data 
on 197Au
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Slopes are Reasonably Independent of 
Kinematic Cut



05/31/18 CIPANP 2018 14

Slopes are Reasonably Independent of 
Kinematic Cut
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Observed EMC-SRC Correlation

L. Weinstein et. al., Phys. Rev. Lett. 106, 052301 (2011)
O. Hen et al. Phys. Rev. C 85 047301 (2012).

O. Hen et al., Rev. Mod. Phys. 89, 045002 (2017) 
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Observed Isospin Dependence to SRC

M. Duer et al., submitted for publication (2018).
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Our New SRC a
2
(A/d) Measurements

Published data 
on 197Au

Published data 
on 63Cu



05/31/18 CIPANP 2018 18

Focus on Neutron-Rich Nuclei

Prediction: EMC effect will
show no growth for 

neutrons and grow for protons
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Renormalized EMC/SRC Correlation 
Plots
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Renormalized EMC/SRC Correlation 
Plots
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Nucleus-DependentUniversal???
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Everything is Known
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Measured EMC Ratios

x
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Universal EMC Modification Function
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Universal EMC Modification Function
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See Kulagin and Petti, PRC 82 054614 (2010)
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Universal EMC Modification Function
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Back to Per-Neutron (Per-Proton) Ratios: 
What Does Our Model Say?



05/31/18 CIPANP 2018 32

Back to Per-Neutron (Per-Proton) Ratios: 
What Does Our Model Say?

Extract Per-Neutron (Proton) Slope
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Back to Per-Neutron (Per-Proton) Ratios: 
What Does Our Model Say?

Per-Neutron Data

Per-Neutron Prediction

Per-Proton Data

Per-Proton Prediction
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