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Instant Form Dynamics
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Light-Front AIigtynamics
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Traditional approach Innovative approach
evolved from NR dynamics for relativistic dynamics
Close contact with Strictly in Minkowski space

Euclidean space
T-dept QFT, LQCD, IMF, DIS, PDFs, DVCS, GPDs, etc.
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Can IFD and LFD be linked?

K. Hornbostel, PRD45,3781(1992)
“Nontrivial vacua from equal time to the light cone”

C.Ji, Z.Li,B.Ma & A.Suzuki, PRD98,036017(2018)
“Interpolating quantum electrodynamics between
instant and front forms”
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How many generators leave the time
surface invariant?

6 c a 7
Stability Group
The instant form The front form
Energy-Momentum Dispersion Relations
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B.Ma,C.Ji,PRD104,036004(2021)
“Interpolating ‘tHooft model between instant and
front forms”

Large Nc QCD in 1+1 dimensions
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How do we understand the Quark Model
in Quantum Chromodynamics?




M , =938.272046 +0.000021 MeV
M, =939.565379+0.000021 MeV

m =23 MeV ; m, =48 MeV
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Interpolation between IFD and LFD
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Interpolating Axial Gauge
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Fermion Propagator

Free Propagator Interacting Propagator
1 1
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Energy-Momentum Dispersion Relation

Free particle Interacting particle
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Mass Gap Equation in Scaled Variables
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Mass Gap Solutions
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BOUND-STATE EQUATION
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Meson Spectroscopy
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0.15 ® Our numerical results
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Meson
Ground-state
Wave-function
for m=0 case
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Parton Distribution Functions (PDFs)
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Extended Wick Rotation
p’ =P’ =ip® (6=0)
For O0<o<m/4,
pj’/\/5—>13:’/\f=ip$/\f.
Correspondence to Euclidean Space
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Conclusions and Outlook

QCD(1+1) in large Nc “tHooft model’ [as well as QED(3+1)]
was interpolated between IFD and LFD.

Interpolation angle independent energy function, chiral
condensate, mass spectra, etc. were found indicating the
persistence of nontrivial vacuum even in LFD.

Applying to quasi-PDFs in the interpolating formulation, we
note a possibility of utilizing not only the reference frame
dependence but also the interpolation angle dependence to
get an alternative effective approach to the LFD’s PDFs.
QCD(3+1) extension is highly non-trivial but should be
explored.

Investigation of the link between IFD and LFD appears useful.



