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Outline of Talk

Light-front quantization of QCD

Light-Front Fock-state wavefunctions ¢ (z;, k14, A;) provide a frame-independent representa-
tion of hadrons at the amplitude level in terms of their quark and gluon degrees of freedom,
as well as an exact representation of the local matrix elements needed for calculating form
factors, distribution amplitudes, and generalized parton distributions.

Angular momentum on the light front and the construction of light-front wavefunctions (Based
on recent work with John Hiller, Dae Sung Hwang, Volodya Karmanov and myself.)

The known non-perturbative solutions of the Wick-Cutkosky model are used to illustrate
the construction of general light-front wavefunctions with specific angular momentum. A
kinematic definition of angular and orbital angular momentum is discussed. The invariances
of the light-front wavefunctions constrains the analytic dependence of hadronic form factors
as functions of )%, in agreement with the perturbative QCD form calculated by Belitsky, Ji,
and Yuan.

LF quantization of QCD and the Standard Model (Based on papers with Prem Srivastava,)

The LF quantization of QCD and the Standard Model utilizes a k™ = 0 zero mode of the
Higgs field for spontaneous symmetry breaking. The perturbative vacuum is unchanged. The
resulting theory is renormalizable, unitary, and ghost-free.

Phenomenological evidence for IR-fixed point behavior of the QCD coupling (Based on a
paper with Sven Menke, Carlos Merino, Johan Rathsman.)

The effective charge a.(s) can be determined for s < m? from hadronic 7 decay data. The
remarkably flat dependence of this effective coupling supports recent findings by Zwanziger,
Alkhofer, and others showing that QCD coupling has infrared fixed-point conformal-like be-
havior and leads to an understanding of the near-conformal aspects of hard QCD processes.
The behavior of this QCD coupling does not support the notion of “infrared slavery” as the
origin of color confinement.

Conformal behavior of QCD (Based on work with G. De Teramond.)

The underlying mechanisms for dimensional counting rules are discussed from the perspective
of LEFWFs as a way to understand the implications of the ADS/CFT correspondence and
conformal QCD results of Polchinski and Strassler for QCD phenomenology. The quark
interchange amplitude emerges as the dominant large N scattering mechanism.

The effects of final-state interactions in deep lepton-proton inelastic scattering. (Based on
collaborations with Dae Sung Hwang, Ivan Schmidt and with Paul Hoyer, Nils Marchal,
Stephane Peigne, and Francesco Sannino.)

The final state interactions of the scattered quark in lead to leading-twist single-spin asym-
metries, diffraction, nuclear shadowing, and a new understanding of the f—dependence of
the pomeron structure function as determined from diffractive lepton-proton deep inelastic
scattering. The final-state corrections to deep inelastic scattering imply that there will be
analogous corrections to DVCS predictions based on the handbag approximation.
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