


QED Example
Anomalous Magnetic Moment

• Magnetic moment of a particle is related to its spin.

• For Dirac pointlike particle, g=2. However, the loop 
correction in QFT yields the non-zero g-2,

   i.e. anomalous magnetic moment.
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g-2 calculation

• Vacuum fluctuations are suppressed in LFD and clean 
hadron phenomenology is possible.
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• Vacuum fluctuations are suppressed in LFD and clean 
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LFD in Exclusive Processes
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Factorization of the hard part from the soft part is much clearer in LFD than in IFD.



The Quark Counting Rule
and

PQCD Predictions of Exclusive 
Processes

R. Thomson, A. Pang and C.Ji, PRD73,054023(2006)
JLab Hall A Collaboration, PRL98, 152001(2007);
More data forthcoming from 12 GeV upgraded JLab.

        6x7x8=336
   Pang & Ji, J.Comp.Phys.115,267(94)



QCD LFQM

Take advantage of LFD and Construct 
the Light-Front Quark Model (LFQM)







Both spacelike and 
timelike form factors
can be computed 
in LFQM. 

H.-M. Choi, H.-Y. Ryu, C.-R.Ji, 
PRD96, 056008 (2017) 





1949

DIS, PDFs, DVCS, GPDs, etc.

Traditional approach
evolved from NR dynamics

Innovative approach
for relativistic dynamics 

Close contact with 
Euclidean space

Strictly in Minkowski space

T-dept QFT, LQCD, IMF, etc.

Can IFD and LFD be linked?

Yes, they can!
1992~2021



K. Hornbostel, PRD45, 3781 (1992) – RQFT
C.Ji and S.Rey, PRD53,5815(1996) – Chiral Anomaly
C.Ji and C. Mitchell, PRD64,085013 (2001) – Poincare Algebra
C.Ji and A. Suzuki, PRD87,065015 (2013) – Scattering Amps
C.Ji, Z. Li and A. Suzuki, PRD91, 065020 (2015) – EM Gauges 
Z.Li, M. An and C.Ji, PRD92, 105014 (2015) – Spinors
C.Ji, Z.Li, B.Ma and A.Suzuki, PRD98, 036017(2018) – QED
B.Ma and C.Ji, arXiv:2105.09388v1[hep-ph], – QCD1+1

Interpolation between IFD and LFD





Large NC QCD in 1+1 dim. (‘tHooft Model)
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Meson Wavefunctions 





B.Ma and C.Ji, 







Measurement of Tagged Deep Inelastic Scattering (TDIS)
              C.Keppel (Contact person)

Leading neutron production in e+p collisions at HERA
     ZEUS Collaboration, NPB 637 (2002) 3–56



Convolution with Chiral Effective Theory





First global Monte Carlo analysis of pion PDFs
        P. Barry, N. Sato, W. Melnitchouk, C.Ji 
        PRL121,152001(2018) Featured in Physics



           Datasets vs. Kinematics 









Outlook

• LFD provides a useful tool to study highly nontrivial 
quatum chromodynamic phenomenology taking 
advantage its distinguished features such as the boost 
invariance and the cleaner vacuum properties.

• Corresponding the LFD results with the IFD and its 
IMF approach is useful to understand the complicate 
the confinement mechanism and the chiral symmetry 
aspects of QCD and the associate hadron 
phenomenology. 

• Vigorous experimental measurements, e.g. 12 GeV 
upgrade of Jefferson Lab, future Electron Ion Collider 
projects, etc. are encouraging to provide deeper 
understanding on the nature of hadrons.


