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FLadies and Gentlemen: On behalf of the Organizing Committee, I would like to express our
hearty welcome to all of you, attending at this 2nd Workshop on Thermal Field Theories and
Their Applications.
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When Dr. Arimitsu, Secretary of the Organizing Committee, made us a proposal of having
this workshop in Tsukuba, I supposed it to be rather small and informal one. Actually, however,
the workshop becomes such a big and formal meeting having about seventy participants who are
active specialists in various fields of physics. This fact clearly demonstrates that this workshop
is quite a timely one in the present status of development of physics.

<HEgE>

.-+, and so the main stream of the physical interest is largely changing from the Structure of
Matter to the Evolution of Matter. Thus, although phenomena treated are quite various, new
topical subjects come to the front in the present-day physics, in order to make a bridge from
Physics of Structure to Physics of Evolution. We are now quite sure that this workshop will
make a guide-post toward the Physics of Evolution.

Although the workshop is such a timely one, the actual organization for active specialists in
various different fields is not an easy task. In this point, we have been much encouraged by the
valuable suggestions given by the International Advisary Committee. The Organaizing Com-
mittee also wish to acknowledge the supports extended by University of Tsukuba, Gakushuin
University, KEK (National Laboratory for High Energy Physics), Tsukuba Expo ’85 Memorial
Foundation and Yoshida Foundation for Science and Technology. Without their supports, the

Workshop would not have been organized so smoothly. Thank you.

Toshio MARUMORI

Chairman of the Organizing CommitteeJ

ILRAEER, FIESICUTOLSKREENTND,

FTheories of quantum fields at non-zere temperature have been steadily developed for well
over a decade. It was in 1988 that, in view of the increased demand for communication among
theorists working in different fields raging from condensed matter physics to high energy physics
and astophysics, the first international meeting was organaized under the name of Workshop
on Thermal Theories by K.L. Kowalski, N.P. Landsman and Ch.G. van Weert; the Proceedings
was published in Phsica A 158 (1989).

This volume is the Proceedings of the 2nd Workshop on Thermal Field Theories, - - -, covering
the same fields as the first one did, namely equilibrium and non-equilibrium statistical physics,
quantum optics, high-temperature gauge-field theories, string theories, statistical theories of
gravitation and cosmology.

The aim of the Workshop is also the same: To set up a forum for the most active workers
in the vast frontiers of thermal field theories to review the progress in respective fields for the
purpose of identifying the major common problems and jointly search for possible directions
toward their solutions.

This aim was amply fulfilled. Indeed, it must be rare in this age of specialization that re-

searchers representing different fields gathered in a single conference to discuss each other’s prob-
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lems in a comprehensive manner. It was the key concepts, finite temperature, non-equilibrium
and dissipation, now permeating into various fields, that formed a strong attractor for otherwise
divergent discussions.

We are very happy to have the opportunity to share the fruits of our Workshop in this form of
Proceedings, which includes the papers, both invited and contributed, as well as some selected
papers from the poster session. The papers are arranged in the order of presentation in the
Workshop. They are divided into parts, but only for the sake of convenient reading, because
sectionarism is at the antipode of the basic idear of the Workshop as mensioned above. Because
of this character of the Workshop, most of the papers, we hope, are accessible to general readers
too. <{&EHE> J ,
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I EFER Phase shift formulation of boundary condition J
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J.L. Lebowitz (Rutgers Univ.) ”On the theory of Ergode Problem” (invited lecture)
1. Shimada (Hokkaido Univ.) ”Statistical Distribution Function on the Lorenz Attractor”

H. Hasegawa (Kyoto Univ.) ”“Roles of Stochastic Differential Equations in Nonequilibrium Staistical
Mechanics”

H. Haken (Stuttgart Univ.) "Instability Hierarchy” (invited lecture)
R.W, Zwanzig (Univ. of Maryland) ”Noise in Nonlinear Systems” (invited lecture)
. K. Shibata {Hokkaido Univ.) ”Chaotic Solutions of the Coupled van der Pol Equation”
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Y. Oono®, H. Yamazaki and K. Hirakawa (Kyushu Univ.) ”"Experimental Study on Chemical Turbulence”

K. Nakajima® and Y. Sawada (Tohoku Univ.) ”Spectroscopic Analysis of the Belousov-Zhaborinskii Re-
action”

H. Fujii® and Y. Sawada (Tohoku Univ.) ”Phase-Difference Locking of Coupled Oscillating Chemical
Systems”

H. Nagashima (Shizuoka Univ.) ”Experimental Study on Wave Propagation in the Belousov-Zhabotinsky
Reaction”

A. Shibata and N. Saito (Waseda Univ.) ”Chaotic Solutions of Differential-Difference Equations”
J.S. Langer (Carnegie-Mellon Univ.) ”Spinodal Decomposition and Nucleation” (invited lecture)
C. Kawabata (Okayama Univ.) "Monte Carlo Simulation on Quenched Ising System”

T. Ohta® and K. Kawasaki (Kyushu Univ.) "Theory of Roughening Transition in Crystal Growth”

S. Miyashita, H. Nishimori®, A. Kuroda and M. Suzuki (Univ. of Tokyo) "Monte Carlo Simulation and
Static and Dynamic Critical Behaviors of the Plane Rotator Model”

H. Miike and Y. Ebina (Yamaguchi Univ.) ”The Electrohydrodynamic Instability in Dilute Cholesteric
Liquid Crystal”

I. Matsuba (Univ. of Tokyo) ”Dyanamics of Fluctuations near the Bénard Instability”

T. Arimitsu® and M. Suzuki (Univ. of Tokyo) ”Scaling Theory of Laser Radiation in the Transient Unstable
Region” )

H. Furukawa (Yamaguchi Univ.) ”On the Generalization of Langevin Equation in Nonsteady States”
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A. Morita (Akita Univ.) ”An Exact Treatment of Nonlinear Dielectric Relaxation”
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M. Suzuki (Univ. of Tokyo) ”Emerging Broken Symmetry in Space and Time” (invited talk)

3. Ch.S. van Weert (Univ. of Amsterdam) ”Derivative Expansion Method in Superconductivity and Super-

fluidity Theory” (invited talk)

G.R. Welch (Univ. of New Orleans) ”An Analogical Field Structure for Biological Space-Time: Gauge
Field Applications” (invited talk)

M. Ichiyanagi (Osaka Univ.) ” A Projection Operator Approach to Extended Irreversible Thermodynam-

ics
H. Matsumoto (Tohoku Univ.) "Retarded Formulation at Finite Temperature” (invited talk)

7. K. Tanabe (Saitama Univ.) ”Extension of the Thermal Random Phase Approximation Equation by the
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K. Watanabe, K. Nakamura and H. Ezawa (Meisei Univ., Meiji Univ. and Gakushuin Univ.) *Quantum
Field Theory of Diffusion” (invited talk)

D. Boyanovsky (Univ. of Pittsburgh) ”Renormalized Density of States in Conformal Field Theory”

Z-B. Su (Int. Cent. for Theor. Phys.) ”Closed Time Path Green’s Functions and Its Applications in
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F. Mancini (Univ. di Salerno) "Perturbation Theory in Equilibrium and Nonequilibrium” (invited talk)
R. Kobes (Univ. of Winnipeg) * Comparing Graphs in the Imaginary Time and Real Time Formalisms”
A. Niégawa (Osaka City Univ.) ”Finite Temperature Reaction Rates”

H. Umezawa (Univ. of Alberta) ”Origin of Non-Quantum Noise and Time Dependent Thermo Field Dy-
namics” (invited talk)

G. Vitiello (Univ. of Salerno) ”Damping and Thermal Quantum Field Theory” (invited talk)
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17. A. Mann and M. Revzen (Technion) ”Squeezed and Thermal Squeezed States” (invited talk)

18. T. Arimitsu (Univ. of Tsukuba) ” Non-Equilibrium Thermo Field Dynamics and Thermal Process” (invited
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19. Y. Hashimoto, F. Sakata and T. Marumori (Univ. of Tsukuba) " A Microscopic Theory of Nuclear Dissi-
pative Collective Dynamics” (invited talk)

20. B-L. Hu (Cornell Univ.) "Dissipation in Quantum Cosmology” (invited talk)
21. L. Muenchow (Joint Inst. Nucl. Res.) ”Precritical Increase of Particle Collisions Rates” (invited talk)

22. A. Kuriyama, J. da Providencia and M. Yamamura (Kansai Univ.) ”Time-Dependent Hartree-Fock Ap-
proach to Mixed States”
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24. B. Whiting (Univ. of Florida) ” General Relativity and Thermal Field Physics”
25. S. Khlebnikov (Academy of Sciences) ”Sphalerons and CP Violation” (invited talk)

26. R.J. Rivers (Blackett Laboratory) "How Fluctuations and Forces Determine the Cosmic String Phase
Transition”

27. M. Knecht, Y. Leblanc and J.C. Wallet (Univ. Paris-Sud) "Regularization of Thermal String Theories”
28. M.J. Bowick (Syracuse Univ.) ”The Hagedorn Transition and Number-Theoretical Statistical Mechanics”

29. A. Tsuchiya and H. Okada (Univ. of Tokyo and Tokyo Inst. of Thech.) ”Thermal Effects on String Decay
Rates and Hagedorn Temperature”

30. E. Dagotto (Univ. of California) ”Nonperturbative QFT on a Lattice: Recent Results in 4 and 3 Dimen-
sions” (invited talk)

31. ALR. Kavalov and R.L. Mkrtchyan (Yerevan Phys. Inst.) ”The Lattice Abelian Chern-Simons Gauge
Theory”

32. 1. Zahed (SUNY at Stony Brook) ”Studies in Hot QCD” (invited talk)
33. K. Eﬁqvist (Univ. of Helsinki) ”Gluon Matter in Constant Ao Background”

34. I. Dadic (Rudjer Boskovic Inst.) ”Photon Interactions with QCD Plasma at Finite Temperature and
Density in First Order in as” (invited talk)

35. A. Rebhan (CERN) ”Gauge Independence of Plasma Parameters in Thermal Gauge Theories” (invited
talk)

36. M. Ogilvie (Washington Univ. ) ”Spontaneous Symmetry Breaking in Lattice QCD: Ao, p and Deconfine-
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37. R.F. Alvarez-Estrada (Univ. of Madrid) ” Chiral Anomalies in QED and QCD at Finite Temperature”

38. H. Nakkagawa, A. Niégawa and H. Yokota (Nara Univ. and Osaka City Univ. ) ”Leading T3-Behavior
and Vertex-Configuration Dependence of Real-Time Thermal QCD Coupling”
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1. T. Evans (Univ. of Alberta) "N-Point Functions in Imaginary and Real Time Formalisms”

2. Y. Nakano (Kinki Univ. in Kyushu) ” A Lower Dimensional System at Finite Temperature —Application
of Modified 1/N Expansion ” '

3. M. Ban, T. Arimitsu and T. Saito (Hitachi Ltd. and Univ. of Tsukuba) A New Aspect within Non-
Equilibrium Thermo Field Dynamics and Its Applications”

4. T. Iwasaki, T. Arimitsu and F. Willeboordse (Univ. of Tsukuba) ”Transient Resonant Light Scattering
for a Localized Electron-Phonon System within Non-Equilibrium Thermo Field Dynamics”

5. Y. Yamanaka (Univ. of Alberta) ”A Calculational Scheme for Nonequilibrium Quantum Field System”

&

M. Lutz (Univ. of Regensburg) ”Partition Functions in Real-Time Formalism”

7. M. Nakamura (Tokyo Inst. of Tech.) ”Spin Depolarization of a Quantum Particle; Fermionic Path Integral
Approach”

8. H. Hara (Tohoku Univ.) ”Stochastic Learning Equation in a Neural Field”
9. T. Ohtsuki (Fukui Univ.) ”Statistical Field Theory of Reaction-Diffusion Systems”

10. M. Ochiai (North Shore College) "Regression Law of Fluctuations and Self-Similarity Law at a Critical
Point in Diffusion-Reaction Process”

11. 1. Ito and T. Kon (Seikei Univ.) ”Parasupersymmetric Quantum Mechanics at Finite Temperature”

— 865 —



X BE

13
14

15

16

17.

18

M

M. Knecht, Y. Leblanc and J.C. Wallet (Univ. Paris-Sud) ” General Solution of the Reservoir Model in
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K. Ohnishi and S. Takagi (Tohoku Univ.) ”Rindler Noise in the Flat Spacetime with a Boundary”
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Theory”

R.L. Mkrtchyan (Yerevan Phys. Inst.) ”Diagram Technique in Real Time for Calculation of the Free

Energy (Effective Potential) at T' > 0”

ALR. Kavalov, An.R. Kavalov and R.L. Mkrtchyan (Yerevan Phys. Inst.) ”Construction of the Field

Theory of (2+1)-dim. Universes Filled by Topological Chern-Simons Fields”

Adriana Moreo (Univ. of California) ”Present Status of Numerical Studies Related with High Tc Super-

conductors”
S. Midorikawa (Inst. for Nucl. Study) ”Inflation Induced by Wormbhole”
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