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December 18 (Wed.)

Morning session

I

9:00-9:45: S. Aoki (Tsukuba)

Recent developments in finite temperature lattice QCD

9:45-10:20: T. Hatsuda (Tsukuba)

Spin structure of the nucleon in lattice QCD

10:20-10:40: Seyong Kim (Seoul National)

Heavy quarkonium decay matrix element from lattice QCD

(Break 10:40-11:00)

Morining session 11

11:00-11:30: Tsuneo Suzuki (Kanazawa)

String theory of hadrons and monopole condensation

11:30-11:50: M. Polikarpov (Kanazawa, ITEP)

Effective constraint potential for abelian monopole in SU(2) lattice
gauge theory

11:50-12:20: Ming-chung Chu (Chinese Univ. of Hong Kong)

QCD Instanton at finite temperature

12:20-12:40: S. Furui (Teikyo) .

A new algorithm for solving Langevin equation and its application to
the lattice field theory

Lunch 12:40-2:00

Afternoon session

[

2:00-3:00: A.G. Williams (Adelaide)

Recent developments in the Bethe-Salpeter equation

3:00-3:45: Ken-ichi Aoki (Kanazawa)

Non-perturbative renormalization group approach to the dynamical



chiral symmetry breaking in QCD

(Break 3:45-4:05)

Afternoon sesssion

IT

4:05-4:35: K. Maeda (Kobe)

Vacuum of Yang-Mills theory and dimensional reduction
4:35-4:55: T. Matsuki (Tokyo)

Low dimensional aspects of the field strength approach
4:55-5:15: H. Itoh (Kinki)

Two-body Dirac equation and its wave function at the origin
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Non-perturbative QCD
— Structure of the QCD Vacuum —

Yukawa Institute for Theoretical Physics, Kyoto
December 2-12, 1997

1 Long talks:

Day 9:15-10:00 10:30-11:15 11:15-12:00 [ 16:00-16:45 16:45-17:30

2/Tu. | (9:45-10:30) | (11:00-11:45) (14:45-15:30) | (16:00-16:45) | (16:45-17:30)
M.Shifman* | K.Kanaya* V.Zakharov* K-1.Aoki* A.van der Sijs

3/We. | K.Kanaya* V.Zakharov A.Di Giacomo* || M.Shifman* | K.Kanaya

4/Th. | P.Hasenfratz* | A.Di Giacomo* | D.Zwanziger M.Shifman H.Toki

5/Fr. A Migdal M.Polikarpov* | S-K.Yang* K-I.Aoki* Y.Kuramashi

6/Sa. (13:30-14:15) | (14:15-15:00)
G.Schierholz | P.Hasenfratz* | S-K.Yang H.Markum A.Di Giacomo

7/Su. Free day

8/Mo. | A.Migdal P.Hasenfratz E.Shuryak* T.Morris* M.Polikarpov

9/Tu. | Y.Iwasaki R.Pisarski* M.Strassler I.Zahed U-J.Wiese

10/We. | C.Wetterich* | E.Shuryak J-P.Blaizot M.Strassler H.Suganuma

11/Th. | T.Morris T.Degrand C.Wetterich A.Nakamura | F.Lenz

12/Fr. (13:30-14:15) | (14:15-15:00)
O.Miyamura | K.Rajagopal T.Suzuki R.Pisarski K.Schilling

*. particularly for beginners

e 2 Dec. (Tu)

Morning session (Chair V.Zakharov)
9:15- 9:25 T.Suzuki: Opening address
9:25- 9:35 T.Maskawa: Welcome Speech
9:35- 9:45 Information

9:45-10:30 M.Shifman: Non-perturbative dynamics in
supersymmetric gauge theories and lessons for QCD




10:30-11:00 Coffee

11:00-11:45 K.Kanaya: Introduction to the lattice formulation of
finite temperature QCD

11:45-13:15 Lunch

13:15-14:45 Discussion Session

Afternoon session (Chair K.Kanaya)
14:45-15:30 V.Zakharov: Physics of renormalons
15:30-16:00 Coffee

16:00-16:45 K-I.Aoki: Introduction to the Non-perturbative
Renormalization Group

16:45-17:30 A.van der Sijs: Abelian projection with a smooth,
unambiguous gauge condition

e 3 Dec. (We)

Morning session (Chair M.Polikarpov)

9:15-10:00 K.Kanaya: Introduction to the lattice formulation of
finite temperature QCD

10:00-10:30 Coffee
10:30-11:15 V.Zakharov: Physics of renormalons

11:15-12:00 A.Di Giacomo: Monopole condensation and color
confinement

12:00-13:30 Lunch

13:30-15:30 Short Talk Session (Chair A:J.Kubo
B:H.Yoneyama)

15:30-16:00 Coffee
Afternoon session (Chair D.Zwanziger)

16:00-16:45 M.Shifman: Non-perturbative dynamics in
supersymmetric gauge theories and lessons for QCD

16:45-17:30 K.Kanaya: Introduction to the lattice formulation of
finite temperature QCD



e 4 Dec. (Th)

Morning session (Chair G.Schierholz)
9:15-10:00 P.Hasenfratz: Classical and quantum perfect actions
10:00-10:30 Coffee

10:30-11:15 A.Di Giacomo: Monopole condensation and color
confinement

11:15-12:00 D.Zwanziger: Lattice Coulomb Hamiltonian and
Renormalization in Coulomb gauge

12:00-13:30 Lunch

13:30-15:30 Short Talk Session (Chair A:A.van der Sijs
B:Y.Musakhanov)

15:30-16:00 Coffee
Afternoon session (Chair M.Strassler)

16:00-16:45 M.Shifman: Non-perturbative dynamics in
supersymmetric gauge theories and lessons for QCD

16:45-17:30 H.Toki: Dual Ginzburg-Landau Theory on
Non-Perturbative QCD Phenomena

e 5 Dec. (Fr)

Morning session (Chair M.Shifman)
9:15-10:00 A.Migdal: Hidden Symmetries of Large N QCD
10:00-10:30 Coftee

10:30-11:15 M.Polikarpov: Monopoles in the Abelian Projection
of Gluodynamics

11:15-12:00 S-K.Yang: Non-perturbative Aspects of
Supersymmetric Gauge Theories

12:00-13:30 Lunch
13:30-15:30 Discussion Session
15:30-16:00 Coffee

Afternoon session (Chair M.Okawa)



16:00-16:45 K-I.Aoki: Solving the Dynamical Chiral Symmetry
Breaking by Non-perturbative Renormalization Group

16:45-17:30 Y.Kuramashi: Chiral Properties of Wilson Fermions
in Lattice QCD
e 6 Dec. (Sa)

Morning session (Chair A.Di Giacomo)

9:15-10:00 G.Schierholz: Chiral Gauge Theory and Topology
10:00-10:30 Coffee

10:30-11:15 P.Hasenfratz: Classical and quantum perfect actions

11:15-12:00 S-K.Yang: Non-perturbative Aspects of
Supersymmetric Gauge Theories

12:00-13:30 Lunch
Afternoon session (Chair H.Toki)

13:30-14:15 H.Markum: Towards a Topological Proof of Quark
Confinement

14:15-15:00 A.Di Giacomo: Monopole condensation and color
confinement

¢ 8 Dec. (Mo)

Morning session (Chair U-J.Wiese)

9:15-10:00 A.Migdal: Hidden Symmetries of Large N QCD
10:00-10:30 Coffee

10:30-11:15 P.Hasenfratz: Classical and quantum perfect actions
11:15-12:00 E.Shuryak: Structure of hadrons and instantons
12:00-13:30 Lunch

13:30-15:30 Discussion Session

15:30-16:00 Coffee

Afternoon session (Chair H.Markum)

16:00-16:45 T.Morris: The continuous renormalization group



16:45-17:30 M.Polikarpov: Monopoles in the Abelian Projection
of Gluodynamics

e 9 Dec. (Tu)

Morning session (Chair P.Hasenfratz)
9:15-10:00 Y.Iwasaki: Many flavor QCD
10:00-10:30 Coffee

10:30-11:15 R.Pisarski: Nonabelian Debye screening:
Introduction, Details and Applications

11:15-12:00 M.Strassler: New Approaches to Confinement and
Other Phases of (Supersymmetric) QCD

12:00-13:30 Lunch

13:30-15:30 Short Talk Session (Chair A:M.Nowak
B:A.Nakamura)

15:30-16:00 Coffee
Afternoon session (Chair T.Kugo)
16:00-16:45 1.Zahed: Chiral Random Matrix Models in QCD

16:45-17:30 U-J.Wiese: Quantum Spins and Quantum Links:
The D-Theory Approach to Field Theory

18:30- Banquet (Royal Hotel)
e 10 Dec. (We)

Morning session (Chair T.Hatsuda)

9:15-10:00 C.Wetterich: Non-perturbative flow equations in QCD
10:00-10:30 Coffee

10:30-11:15 E.Shuryak: Structure of hadrons and instantons

11:15-12:00 J-P.Blaizot: Lifetime of Quasiparticles in the
Quark-Gluon Plasma

12:00-13:30 Lunch

13:30-15:30 Discussion Session



15:30-16:00 Coffee
Afternoon session (Chair T.Morris)

16:00-16:45 M.Strassler: New Approaches to Confinement and
Other Phases of (Supersymmetric) QCD

16:45-17:30 H.Suganuma: Instantons and Monopoles in the
Non-perturbative QCD
e 11 Dec. (Th)

Morning session (Chair E.Shuryak)
9:15-10:00 T.Morris: The continuous renormalization group
10:00-10:30 Coffee

10:30-11:15 T.Degrand: Structure of the QCD vacuum as seen by
lattice simulations

11:15-12:00 C.Wetterich: Non-perturbative flow equations in
QCD

12:00-13:30 Lunch

13:30-15:30 Short Talk Session (Chair A:R.Pisarski
B:H.Suganuma)

15:30-16:00 Coffee

Afternoon'session (Chair K.Yazaki)

16:00-16:45 A.Nakamura : Gluon Propagators and QCD Vacuum
16:45-17:30 F.Lenz: QCD at finite extention

e 12 Dec. (Fr)

Morning session (Chair C.Wetterich)

9:15-10:00 O.Miyamura: Topological charge from magnetic
currents of gauge field

10:00-10:30 Coffee

10:30-11:15 K.Rajagopal: QCD at Finite Baryon Density:
Nucleon Droplets and Color Superconductivity



11:15-12:00 T.Suzuki: Low-energy effective theories from QCD
12:00-13:30 Lunch

Afternoon session (Chair O.Miyamura)

13:30-14:15 R.Pisarski: Nonabelian Debye screening:

Introduction, Details and Applications

14:15-15:00 K.Schilling: A Precise Determination of the Flux
Tube between Static Charges in Maximal Abelian Gauge

2. SHORT TALKS AND DISCUSSION

Every short talk is 20 minutes including discussion. We organize two

parallel sessions, one is mainly on lattice field theories and the other is

on analytical studies. Also we organize discussion sessions on hot topics.
The short talks and discussion sessions are scheduled from 13:30 to 15:30

everyday. Abstracts of short talks will be distributed before the session.

] Day [ 13:30-13:50 T13:50—14:10 ] 14:10-14:30 l 14:30-14:50 ] 14:50-15:10 ] 15:10-15:30 ]
2/Tue. 13:15 - 14:45 Discussion Hours
3/Wed.A | K.Maeda P.Majumdar | V.Sheel N.Haba H.Terao
3/Wed.B Y .Kikukawa T.Hashimoto | N.Nakamura S.Ejiri E.-M.Ilgenfritz
4/Thu.A K.Kondo M.Mueller-Preussker
4/Thu.B | A.Hosaka | M.Silva-Neto | S.Koretune S.Ghosh
5/Fri. Discussion Hours
6/Sat. Long Talks only
7/Sun. Free day
8/Mon. Discussion Hours
9/Tue. A T.Kunihiro E.Gardi H.Minakata K.Tanaka J.0.Samuelsson
9/Tue.B S.Kato [ S.Sasaki R.Wensley V.Topor Pop | H.Matsufuru H.Nakajima
10/Wed. Discussion Hours
11/Thu.A | M.Nowak T.Wettig O.Kiriyama K.Itakura H.Markum
11/Thu.B | Y.Musakhanov | M.Iwasaki M.Huang H.Christiansen | Y.Sugiyama
12/Fri. Long Talks only

List of short talk speakers



First Week

3/Wed.A K.Maeda Vacuum wave functional of Yang-Mills therory and
dimensional reduction
Chair: P.Majumdar | Duality transformation and confinement in 3+1
J.Kubo Yang-Mills theory
V.Sheel Vacuum structure in QCD and hadronic correlators.
N.Haba Phenomenological application of SUSY QCD
H.Terao Confinement and dyon charges in N=2 SQCD
3/Wed.B Y.Kikukawa Pure gauge dymanics in lattice chiral gauge theory with
vacuum overlap.
Chair: T.Hashimoto | Spectral analysis of mesonic channels of QCD at finite
H.Yoneyama temperature on anisotropic lattices
N.Nakamura | Monopole action in SU(2) lattice gauge theory
S.Ejiri QCD thermodynamics on anisotropic lattices
E-M.Ilgenfritz | Abelian monopoles and topological sturucture of RG
smoothed confidurations near to deconfinement
4/Thu.A K.Kondo Abelian-projected effective gauge theory of QCD with
asymptotic freedom and quark confinement
Chair: M.Mueller The chiral limit in compact lattice QED with Wilson
A.van der Sijs | -Preussker fermions
4/Thu.B A.Hosaka Baryon resonances in a deformed oscillator quark model
M.Silva-Neto | One-loop dimensional reduction of the linear sigma model
Chair: S.Koretune Flavor asymmetry of the sea quarks in the baryon octet
Y.Musakhanov | S.Ghosh Hadronization in QGP




Second Week

9/Tue.A T .Kunihiro NJL model as an effective theory of QCD and
Envelop theory for improvement of perturbation series
Chair: E.Gardi Resummation of perturbative QCD by Pade approximants
M.Nowak K.Minakata Anomaly induced domain formation of disoriented chiral
condensates
K.Tanaka Proton’s strange matrix elements and instantons
J.0.Samuelsson | Nuclear filtering and color transparency
9/Tue.B S.Kato Various representations of infrared effective lattice QCD
S.Sasaki Topological aspects in QCD-monopole background fields.
Chair: R.Wensley Magnetic current and chiral symmetry breaking in

A.Nakamura

H.Matsufuru

quenched Lattice Theories
Monte-Carlo renormalization group and improved actions

H.Nakajima Langevin simulation and Monte-Carlo simulation of SU(3)
lattice gauge theory
11/Thu.A M.Nowak Applications of random matrix models to QCD
T.Wettig Random-matrix description of QCD Dirac spectra
Chair: O.Kiriyama Chiral phase transition at finite temperature
R.Pisarski K.Itakura Chiral symmetry breaking on the light front
11/Thu.B Y.Musakhanov | A test of the instanton vacuum model with axial anomaly
low-energy theorems
Chair: M.Iwasaki Chiral symmetry breaking at finite density in the dual
H.Suganuma Ginzburg-Landau theory
M.Huang Decay widths of excited heavy mesons from QCD sum

H.Christiansen
Y.Sugiyama:

rules in the leading order of HQET
QCD vacuum and chiral correlators
Lee-Yang zeros and periodic points of renormalization group

Discussion Hours program

2/Tue. 13:15-15:15: Free

5/Fri.

A:13:30-15:30:Non-perturbative renormalization group
13:30-14:30 Short talks (Chair: T.Morris)
C.Harvey-Fros: The c function
J.Sumi: Nonperturbative renormalization group and the gauge

invariance

14:30-15:30 (Discussion Leader: T.Morris)

B:13:30-15:30 (Discussion Leader:A.Nakamura)




Renormalization Group and Continuum Limit of lattice gauge
theories.

8/Mon. 13:30-15:30:Lessons from vacuum condensates, QCD
sum rules, low-energy theorems and all that

13:30-14:15

M.Shifman: Hadrons in the QCD vacuum

14:15-15:30 (Discussion Leader:M.Shifman)

10/Thr.13:30-15:30: Confinement mechanism in lattice
gluodynamics

(Discussion Leader:M.Polikarpov, O.Miyamura)

1). Instanton - monopole interrelation.

). Gauge (in)dependence of the monopole confinement mechanism.
). Infrared effective action for quantum gluodynamics.

4). Order parameter for the confinement phase.

). Monopole dynamics, structure of the dual Abrikosov string.

). Gribov copies and the abelian projection.

7). Monopole confinement mechanism for higher representations of the
test quarks. '

8). Z2 vortices and confinement.
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