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• Building Block

LO: 48 Feynman diagrams NLO: 2040 Feynman diagrams

Partonic Process:
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• Dirac Matrix Structures

• Reverse 2nd Line

• Final Formula
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• Proton EMFF from Building Block

• Final EMFF for Proton
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• Both double pole and single pole cancel out, respectively

• Fully reproduce the well-known LO results

• Calculations are done using HepLib, 100 MIs: DE

• Analytical Hard Kernel
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• SL EMFF for Proton

(x25): magnifying factor
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• TL EMFF for Proton
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• SL EMFF for Neutron
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• TL EMFF for Neutron

(x100): magnifying factor

green band: LO prediction     from        to  
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Summary & Outlook:

• Nearly half a century later, we accomplish the calculation of 

the NLO QCD corrections to proton and neutron's Dirac form 

factors in collinear factorization.
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• Remarkably, the effect of NLO perturbative corrections turns 

to be positive and significant. NLO predictions can decently 

describe the data for both proton and neutron's Dirac form 

factors, in both space-like and time-like regions, by taking 

LCDAs from a class of QCD sum rules-based models.

• In a sense, this work may herald the coming of a new phase 

of perturbative QCD,  where NLO QCD corrections start to 

be systematically explored for a class of important hard 

exclusive reactions in baryon sector.
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