
Memories 1983
• The Zakopane Schoolhouse

• Bialas & Czyz-- Jokes -- Speaking out against the 
system

• Russian Records at the Kiosks

• Climbing the Tatras

• Radio Yerevan Jokes

• Visiting the Bialas and Czyz Summer Homes with the 
Bjorkens)

• Traveling through Poland with the Sachrajdas -- Black 
Madonna
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SJB:Topics 1983
• Factorization of Inclusive Reactions -- Conditions

• Initial and Final State Interaction Effects (with Bodwin & Lepage) 

• Formation Zone

• Higher Twist

• Evolution Equations for Hard Exclusive Processes (with Lepage)

• Color Transparency (with Mueller)

• Hidden Color  (With Lepage and Ji)

• Nuclear Chromodynamics  (with Chertok)

• Intrinsic Heavy Quarks and Higher Fock States  (Hoyer et al.)

• Renormalization Scale Setting  (with Lepage and Mackenzie)

• Radiation Amplitude Zeroes (With Brown and Kowalski)
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Cracow School of Theoretical Physics, XLI
Course, 2001

Title: Fundamental Interactions 
Date: 02.06.2001 - 11.06.2001
Place: ZAKOPANE, Hotel "Geovita", Wierchowa 4, tel./fax (++48) (1820) 66-041 (more infos)
Organized by: Institute of Physics, Jagellonian University, Cracow; Institute of Nuclear Physics,
Cracow
Organizers:

A. Bialas, M. A. Nowak, M. Sadzikowski 
Topics:

Fundamental strings;
Quark-Gluon Plasma;
Bose-Einstein Correlations;
Parton Cascades, Nonperturbative Effects;
Diffraction and Small x Physics in DIS;
Recent Experimental Results.

Speakers and program:
Here you can find the list of invited speakers and titles of their lectures.
Here you can find the preliminary program of the School.
Proceedings.
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Memories  2001
• Zakopane -- Aspen

• Hotel Geovita

• Teahouse with Maria Czyz

• Krakow, Jagiellonian University -- Copernicus

• Kazimierz, Schindler’s Factory,  Memorial



Invited lectures, presented at the Cracow School Of Theoretical Physics: 41st 
Course: Fundamental Interactions Zakopane, Poland 
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Abstract

A natural calculus for describing the bound-state structure of relativistic compos-
ite systems in quantum field theory is the light-front Fock expansion which encodes
the properties of a hadrons in terms of a set of frame-independent n−particle wave-
functions. Light-front quantization in the doubly-transverse light-cone gauge has a
number of remarkable advantages, including explicit unitarity, a physical Fock expan-
sion, the absence of ghost degrees of freedom, and the decoupling properties needed
to prove factorization theorems in high momentum transfer inclusive and exclusive
reactions. A number of applications are discussed in these lectures, including semilep-
tonic B decays, two-photon exclusive reactions, diffractive dissociation into jets, and
deeply virtual Compton scattering. The relation of the intrinsic sea to the light-front
wavefunctions is discussed. Light-front quantization can also be used in the Hamil-
tonian form to construct an event generator for high energy physics reactions at
the amplitude level. The light-cone partition function, summed over exponentially-
weighted light-cone energies, has simple boost properties which may be useful for
studies in heavy ion collisions. I also review recent work which shows that the struc-
ture functions measured in deep inelastic lepton scattering are affected by final-state
rescattering, thus modifying their connection to light-front probability distributions.
In particular, the shadowing of nuclear structure functions is due to destructive in-
terference effects from leading-twist diffraction of the virtual photon, physics not
included in the nuclear light-cone wavefunctions.

1 Introduction

Progress in the development and testing of quantum chromodynamics will require
a detailed understanding of hadron processes at the amplitude level. For example,
exclusive B-meson decays depend critically on the wavefunction of the B as well as the
final-state hadronic wavefunctions. Spin correlations such as single-spin asymmetries
in hard QCD reactions, require an understanding of the phase structure of hadron
amplitudes, physics well beyond that contained in probability distributions.

One of the challenges of relativistic quantum field theory is to compute the wave-
functions of bound states, such as the amplitudes which determine the quark and
gluon substructure of hadrons in quantum chromodynamics. However, any extension
of the Heisenberg-Schrödinger formulation of quantum mechanics H|ψ〉 = i ∂

∂t |ψ〉 =
E|ψ〉 to the relativistic domain has to confront seemingly intractable hurdles: (1)
quantum fluctuations preclude finite particle-number wavefunction representations;
(2) the charged particles arising from the quantum fluctuations of the vacuum con-
tribute to the matrix element of currents – thus knowledge of the wavefunctions alone

2



SJB: Topics 2001
• DLCQ, Renormalization (with Hiller, Pauli, McCartor)

• ERBL Evolution

• Factorization Breakdown

• DVCS

• Higher Fock States

• Hard Exclusive Processes

• Nuclear Shadowing of DIS

• DDIS  (with Hoyer, Marchal, Peigne, Sannino)

• Light-Front Amplitude Generator

• Light-Front Thermodynamics


