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Interpolation between Instant and Front Forms
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Interpolating Hadronic Wavefunction
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Invariant under kinematic transformations
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Poincaré Algebra
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One more kinematic generator appears only in the front form.
Maximum number (7) of members in the stability group.
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Kinematic Operators
(Members of Stability Group)
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particle at rest
p’=M, p=p'=p’ =0
(p, =Mcoso, p. = Msino)
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Rational Energy-Momentum Dispersion Relation
Vacuum gets simpler in LFD.



Paths in Momentum Space
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Angular Momentum
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Interpolating Spinors
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Interpolating Spinors
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Interpolating Helicity Amplitude
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Jacob-Wick Helicity vs. Light-Front Helicity

Invariant under kinematic transformations
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Treacherous Limits in DVCS
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“Bare Bone” VCS Amplitude at Tree Level
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Complete DVCS amplitudes, ), L({\, A}, h)alg'}'-[({h’, h}{s’,s}) in three
approaches, ours, A.V. Radyushkin, and X. Ji. Because the hadrons and
leptons are massless, A’ = A and s’ = s.
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Angular Condition

Angular Momentum Conservation in Breit Frame
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Light-front Helicity Amplitude in g* = 0 Frame
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High Q Scaling in QCD (modulo logarithm)
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n = the number of quarks in the state;
Amin= 0 (bosons) or 1/2 (fermions); A = QCD scale;
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Leading PQCD postponed to a larger Q region; 12GeV upgrade anticipated.



Helicity Amplitudes in N-A Transition
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High Q Scaling in QCD (modulo logarithm)
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Conclusion

* LFD is not just formal but consequential
In the analysis of physical observables.

* Longitudinal boost joins stability group in
LFD.

* LF helicity amplitudes are independent of
all references frames that are related by
front-form boosts.

* Model independent constraints can be
made using LFD and LF helicity.

* More careful investigation on
treacherous points is necessary for
successful hadron physics.



