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The EMC Effect: Universal Nuclear 
Effect
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The EMC Effect: Universal Nuclear 
Effect

35 Years, 1000+ Papers

Still No Consensus!!!

O. Hen et al., Rev. Mod. Phys. 89, 045002 (2017) 
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Study (e,e') Data using CLAS6 Detector

EG2C Dataset



10

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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Cross-Section Ratio Extraction
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Our New EMC Effect Measurements
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Our New EMC Effect Measurements

Combined statistical and point-to-point uncertainties: <1%

Normalization uncertainties: ~2%
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Our New EMC Effect Measurements
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Our New EMC Effect Measurements

First Measurement
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Our New EMC Effect Measurements

No Isoscalar Corrections
Applied
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Our New EMC Effect Measurements

EMC Effect Observed!
Extract slopes
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Short Range Correlations (SRC)
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Short Range Correlations (SRC)
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Short Range Correlations (SRC)

Scaling: High-momentum 
component of nuclear

wave functions are deuteron-like.

a
2
: Probability of finding 

a high momentum nucleon in 
nucleus A relative to deuterium

Weiss, Cruz-Torres, Barnea, Piasetzky and Hen, Phys. Lett. B 780, 211 (2018)  
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Short Range Correlations (SRC)

Inclusive quasi-elastic scattering →
minimum nucleon momentum depends on Q2 and x

B

We access high-momentum part of the nuclear wave
function at large Q2 and x

B
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Our New SRC a
2
 Measurements
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Our New SRC a
2
 Measurements

Point-to-point uncertainties: <1.5%

Normalization uncertainties: ~2%
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Our New SRC a
2
 Measurements

First Measurement
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Our New SRC a
2
 Measurements

Scaling Observed!
Extract a

2 
values
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Back to the EMC Effect

● Two leading approaches for describing the 
EMC effect:

1)All nucleons are slightly modified when bound in 
nuclei

2)Nucleons are unmodified most of the time, but are 
modified significantly when they fluctuate into SRC 
pairs
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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 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) 

Can We Take This Idea Further?
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Use the Isospin Dependence of SRC Pairs
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Use the Isospin Dependence of SRC Pairs

Same number of high-momentum 
neutrons and protons
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Not Well Constrained

Can Solve for F
2

n
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Nucleus-DependentUniversal???
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Everything is Known
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Universal EMC Modification Function
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Universal EMC Modification Function
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Universal EMC Modification Function
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Universal!!!
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Universal EMC Modification Function
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Interlude: Free Neutron Extraction



50

Focus on Neutron-Rich Nuclei
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Focus on Neutron-Rich Nuclei

Prediction: EMC effect will
show no growth for 

neutrons ...
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Focus on Neutron-Rich Nuclei

Prediction: EMC effect will
show no growth for 

neutrons and grow for protons
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Form New Per-Neutron (Proton) Quantities

Per-Neutron Quantities:

Per-Proton Quantities:
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Form New Per-Neutron (Proton) Quantities

Per-Neutron Quantities:

Per-Proton Quantities:
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Per-Neutron (Proton) Ratios: What Does 
Our Model Predict?
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Per-Neutron (Proton) Ratios: What Does 
Our Model Predict?

Extract Per-Neutron (Proton) Slope
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New EMC-SRC Correlation
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New EMC-SRC Correlation
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Thank You !!!
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Additional Slides
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Uncertainties on DIS Cross-Section 
Ratios
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Uncertainties on QE Cross-Section 
Ratios
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EMC Slopes are Stable to Kinematic 
Cut
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Effect of our Isoscalar Corrections
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EMC-SRC Correlations with Isoscalar 
Corrections
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