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Outline
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•What are Coulomb Corrections? 

•Why do they matter?

•How can we better constrain them?
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Heavy Nuclei and Coulomb Distortion
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Slide from Dave G.
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Heavy Nuclei and Coulomb Distortion
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credit: A. Aste

The Focusing Factor
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Coulomb Corrections in Quasi-elastic Scattering  

• More details here

https://www.jlab.org/sites/default/files/theory/files/1csr_cakesem_paolone.pdf
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Coulomb Corrections in Quasi-elastic Scattering  
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• Coulomb Corrections are a well known effect in QE experiments


• A detailed Distorted-Wave Born Approximation (DWBA) can be 
done for QE processess but “extremely computer time consuming” 
for inclusive processes


• A common practice is to use the improved Effective Momentum 
Approximation (EMA) which is EMA “tuned” to DWBA
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Coulomb Corrections in Quasi-elastic Scattering  

7

Question:

What Vc to use?? 

The potential at the center of the nucleus? 

                                               The average? 

Answer:


Somewhere in between.

Saclay (1999)
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Coulomb Corrections in DIS: The EMC Effect
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Coulomb Corrections AppledNo Coulomb Corrections



Joint Halls A/C Summer Meeting 2023 Constraining Coulomb Corrections with e+

Coulomb Corrections applied to RA-RD
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• Without CC, no slope indicates RA=RD


• With CC, RA - RD is non zero

Coulomb Corrections AppledNo Coulomb Corrections
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• A common approximation when going from cross sections to structure 
functions to assume RA=RD


• The only model independent measurements of  RD-Rp hint at RD-Rp ≠0.  


• In a global analyis, Tvaskis et al. found RD-Rp = -.054 +/- .029. https://
arxiv.org/pdf/nucl-ex/0611023.pdf  


• The approved E12-14-02 will measure the nuclear dependence of R at 
multiple x, Q2


• Model independent approach similar to E140/E99-118


• Coulomb corrections have a large impact on the results

Coulomb Corrections applied to RA-RD

https://arxiv.org/pdf/nucl-ex/0611023.pdf
https://arxiv.org/pdf/nucl-ex/0611023.pdf
https://arxiv.org/pdf/nucl-ex/0611023.pdf
https://arxiv.org/pdf/nucl-ex/0611023.pdf
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Testing Coulomb Corrections with electrons
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• Bullet 


• Points


• Three
E12-14-002 Coulomb Corr. Test
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Testing Coulomb Corrections with positrons
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Testing Coulomb Corrections with positrons
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The sign of the Coulomb correction is opposite for e- and e+
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Projected Results
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Differences in the cross section ratios between an electron beam and 
positron beAM will allow us directly measure the size the Coulomb 
corrections



Joint Halls A/C Summer Meeting 2023 Constraining Coulomb Corrections with e+15

• Systematics are significantly reduced by taking the super ratio

Projected Results
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Summary

16

• Coulomb corrections have been extensively studied in QE 
processes


• Coulomb corrections are required in DIS processes as well


• It remains unclear if the effective EMA approach is suitable for DIS


• E12-14-002 will measure the nuclear dependence of R which will 
depend on accurate Coulomb corrections


• A positron beam at Jefferson Lab will allow for an unambiguous 
determination of the Coulomb effect in DIS


