CONTENTS

Preface ... ... 5
Committees and Sponsors .................oiiiiiiiii i 7

Overview Talks

Challenges in Hadron and Nuclear Physics — Ulf-G. Meifiner ............ 11
Perspectives in Hadron Physics with Hadronic Probes —

From COSY to FAIR — V. Metag .......coooiiiii i 23
Nuclear Physics and FAIR: Throwing our hat in the ring —

W Gelletly oo 31
Physics with Antiprotons: Past, Present and Future — P. Dalpiaz ...... 41
The Spin Structure of the Nucleon - W. Vogelsang ....................... 53
Proton Structure and QCD at HERA — M. Klein ........................ 61

Muon g—-2 and Electric Dipole Moments in Storage Rings:

Powerful Probes of Physics Beond the Standard Model —

Y. SemertzidiS ...t 70
The Indiana Cooler, 1988 — 2002 - H.O. Meyer ..............c.ocoviuin... 78

Physics at Existing Storage Rings:
Hadronic Probes

CELSIUS Experiments — H. Calen ......... ... ... ... i, 89
Hadron Physics at COSY: Selected Results and Future

Perspectives — A. Gillitzer .......... o i 96
Spin Physics Inside the COSY Ring - A. Kacharava .................... 104
¢ Meson Production in pp Collision - M. Hartmann .................... 113
¢ Meson Production in pn Collision - Y. Maeda ........................ 117
Study of w Meson Producion in pp Interaction at ANKE —

S BaTSOV .ttt 121
7n and 1’ Meson Production in Free and Quasi—Free Nucleon—Nucleon
Collisions at COSY—11 — J. Przerwa ......... ... o .. 125
Double—Pion Fusion to 2He — ABC Effect Revised — M. Bashkanov ... 129
Strangeness Production at Threshold - P. Winter ...................... 133
Strangeness in pd Interaction at ANKE-COSY - Yu. Valdau .......... 137
Role of (2N) Clusters in Subthreshold K+ Production —

M. NeKIPelov ... 141
Study of the ppn System using the HBT Interferometry Method —

R T 1 145
n and 7’ in pd Collisions Close to the 3Hen/n’ Threshold at

COSY-11 — H-H. Adam ... 149
SEE Related Studies at CELSIUS — Yu. Murin .......................... 153

The Smallest Storage Rings, Traps — W. Oelert ..................... ... 157



Neutral and Charged Pion Production in the S—matrix Approach —
V.o Malafaia ... 161
Interaction of K~ Mesons with Light Nuclei — L. Kondratyuk ......... 165

Physics at Existing Storage Rings:
Electromagnetic Probes

Physics at DA®PNE: Status and Perspectives — C. Bloise ............... 171
GeV Photon Beam Experiments at the SPring—8

Laser—Backscattering Facility — M. Yosoi ................................ 179
Hypernuclear Physics with FINUDA at DA®NE - L. Benussi ......... 186
Kaonic Atoms at DAPNE and SIDDHARTA - J. Marton .............. 190
Results on Deeply Virtual Compton Scattering at HERMES —

H. Marukyan .. ... 194

Atomic and Nuclear Physics

Recent Achievements and Future Mass Measurements in Storage

Rings — Yu. Novikov ... 201
Determination of Nuclear Ground State Properties with Large

Atomic Cross Sections — Isotopic Shift Measurements by Means

of Dielectronic Recombination — C. Brandau ............................ 209

Mass and Half-Life Measurements at the FRS—ESR at GSI —

Yu. Litvinov ... 213

The Liquid—Gas Phase Transition from Emulsion to Storage Ring

Experiments — B. Jakobsson .......... ... 217
EDM Search

Resonance Method of EDM Measurements in Storage Rings —

YU OrlOV .o 223
Spin Rotation and Birefringence Effect for a Particle in a High

Energy Storage Ring and Measurement of the Real Part of the
Coherent Elastic Zero—Angle Scattering Amplitude

V. Baryshevsky ... 227
A Polarimeter for a Deuteron EDM Search Using a Storage

Ring — C.J.G. Onderwater ........ ..ot 231



Future Projects: Physics

Stored Particle Atomic Physics Research Collaboration (SPARC):
Atomic Physics with Stored Highly—Charged Heavy Ions at the

Future FAIR Facility — Th. Stohlker ........ ... ... .. .o it 237
Nuclear and Hadron Physics with Antiprotons: PANDAQFAIR -

O. Hartmann . ......... i e 245
The PAX Proposal: Physics with Polarized Antiprotons at GSI

— P enisa 253
FLAIR, a Facility for Low—energy Antiproton and Ion Research —

E. WIdmann .. ... 261

Tranversity and its Conjugate T—odd Distribution via Unpolarized
and Single Polarized Drell-Yann Processes —

0. Shevchenko, A. Nagaytsev .........o.ouiiiiiii i 269
Perspective of Research on HIRFL-CSR - W.L. Zhan ................. 278
Nuclear Structure Studies on Exotic Nuclei by Light—Ion Induced
Direct Reactions with Stored Radioactive Beams — P. Egelhof ......... 289
The ELISe Experiment at FAIR — H. Simon ............................. 293
Mass Measurements by an Isochronous Storage Ring at the RIKEN

RI Beam Factory — T. Yamaguchi ....... ... . .. ... i 297
The Antiproton Ion Collider at FAIR — L. Fabbietti .................... 301

Future Projects: Hardware

Storage Rings in the FAIR Project at GSI - P. Beller .................. 307
Design of an Isochronous Storage Ring and an Injection Line for
Mass Measurements at the RIKEN RI Beam Factory —

M. Yamaguchi .. ... 315

The Isochronous Mode for Mass Measurements in the Planned CR

Storage Ring — S. Litvinov ... i 320

Laser—Spectroscopy of the 2s2S — 2p?P transitions of Relativistic

Li-like Carbon Ions at the ESR — M. Bussmann ......................... 324

Diagnostics of Spin—Polarized Heavy Ion Beams at Storage Rings —

AL Surzhykov ..o 328

Diagnostics of Spin—Polarized Ion Beams by Hard X—Ray

Polarimetry of Recombination Transition — S. Tashenov ............... 331

Cooling Rate Estimates for Stochastic Precooling of Radioactive

Ion Beams and Antiprotons for the CR Project — I. Nesmiyan ........ 335
Instrumentation

Storage Rings for Fixed Target Experiments — E. Steffens ............ 341

COSY Ring — A. Lehrach ... ... .. 350



Polarized Beams at Storage Rings — Yu. Shatunov ......................
Targets at Storage Rings — A. Khoukaz ................. ... ... ...,
Detectors for Storage Rings — M. Contalbrigo ............................
The Polarized Internal Gas Target of ANKE at COSY —

R Engels .o
Observation and Measurement of Hydrogen and Nitrogen Frozen
Droplets (Pellets) at the Moscow—Jiilich Pellet Target —

P. Fedorets . ...
A High—Density Pellet Target for Antiproton Physics with

PANDA — O. Nordhage . ....oooo

Triggering at Storage Rings — A. Kulikov ................................
APPENDICES

A. Scientific Program .......... ... ... ..

B. List of Participants ........ ... .. ... .. . .





