Dynamical mass generation
in ‘tHooft Model

Chueng-Ryong Ji
North Carolina State University

September 12, 2022, ECT*



How do we understand the Quark Model
in Quantum Chromodynamics?
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Large N. QCD in 1+1 dim. (‘tHooft Model)
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Dirac’s Proposition for Relativistic Dynamics
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Interpolatlon between IFD and LFD
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Interpolating Axial Gauge
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Fermion Propagator

Free Propagator Interacting Propagator
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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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Wave Function Renormalization Factors
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Running quark mass function
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BOUND-STATE EQUATION
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Meson Spectroscopy
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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
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Conclusions and Outlook

e QCD(1+1) in large Nc “tHooft model’ is
interpolated between IFD and LFD and
solved for its mass gap to find interpolation angle
independent energy function including the
wavefunction renormalization.

e Chiral condensate is found independent of
interpolation angle indicating the persistence of
nontrivial vacuum even in LFD.



e Mass spectra of mesons bearing the feature
of Regge trajectories are found and GOR
relation for the pionic ground-state in the zero
fermion mass limit.

e 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.



