Preface

The international workshop entitled New Trends in HERA Physics 2001 took place from 17 to 22 June 2001 at Ringberg Castle, which overlooks Lake Tegernsee in the foothills of the Bavarian Alps, one of the most picturesque locations to be found in the whole of Germany. The castle was built during the first half of the twentieth century by Duke Luitpold in Bavaria (Herzog Luitpold in Bayern), a member of the Wittelsbach family which ruled Bavaria over 800 years, and his friend Friedrich Attenhuber, an all-round artist, architect, and interior decorator. The castle is entirely their creation, from the massive Renaissance-inspired exterior right down to the fittings and furniture, which, in every detail, were designed by Attenhuber himself and executed by native craftsmen. Attenhuber also painted every single picture exhibited in the castle. He found his models in the farmhouses around Lake Tegernsee. The castle embodies all trends of art and styles which dominated the first half of last century, combined with local Alpine originality and the individual creative power of its constructors. According to the Duke’s last will, the castle passed into the hands of the Max Planck Society after his death, in 1973. The castle was then transformed into a conference venue, where scientists can exchange their latest ideas and discuss problems with their colleagues from all over the world in beautiful surroundings and in a relaxed mountain atmosphere, high above the daily business activities.

This was the third event in a series of Ringberg workshops on HERA physics, which was started in 1997 and was continued in 1999. In fact, at the end of these workshops, many participants expressed the opinion that this was a successful endeavour to bring theorists and experimentalists together in order to interpret the latest HERA data, and that it would be useful to organize a follow-up workshop in the same spirit.

On the occasion of the 2001 Ringberg workshop, forty-one experts of elementary-particle physics, both theorists and experimentalists, from twenty-five universities and research institutions in fourteen countries congregated to present their latest results on the various aspects of HERA physics. Specifically, there were nineteen theorists and twenty-two experimentalists, the latter representing the H1, HERMES, and ZEUS collaborations at HERA. The topics included: proton structure function; polarized ep scattering; photon structure function; photoproduction of jets and prompt photons; final states in deep-inelastic scattering, with special emphasis on jet production, soft multiparticle production, power corrections, and instanton effects; heavy-flavour and charmonium production; elastic and diffractive ep scattering; and new physics at HERA. We hope that the high-energy-physics community will benefit from these proceedings, in which the ongoing efforts in understanding the nature of the strong interactions, with particular emphasis on HERA physics, are documented.

We wish to thank all our friends and colleagues who have contributed to these proceedings. We are indebted to the workshop secretary, Mrs. Rosita Jurgeleit, for her assistance before, during, and after the workshop and to Dr. Annette Holtkamp for her technical assistance in the editorial work. The costs for catering and lodging at Ringberg Castle and for the publication and dissemination of these proceedings were covered in equal parts by the Deutsches Elektronen-Synchrotron at Hamburg and the Max-Planck-Institut für Physik at Munich, which we gratefully acknowledge.

Hamburg, October 2001 G Grindhammer, B A Kniehl, G Kramer and W Ochs (Editors)

Participants

Bernard Andrieu LPNHE Palaiseau andrieu@in2p3.fr Jochen Bartels Hamburg U bartels@x4u2.desy.de Nicola Bianchi INFN Frascati bianchi@hermes.desy.de Michiel Botje NIKHEF Amsterdam h24@nikhef.nl Nick Brook Bristol U n.brook@bristol.ac.uk Gerd Buschhorn MPI Munich gwb@mppmu.mpg.de John Collins Penn State U/Hamburg U collins@phys.psu.edu James Crittenden DESY Hamburg/Bonn U james.crittenden@desy.de Mrinal Dasgupta DESY Hamburg dasgupta@mail.desy.de Eddi de Wolf Antwerpen U edewolf@uia.ua.ac.be Markus Diehl DESY Hamburg markus.diehl@desy.de Nelly Gogitidze LPI Moscow nellyg@mail.desy.de Krzysztof Golec-Biernat Hamburg U golec@mail.desy.de Günter Grindhammer MPI Munich guenterg@desy.de Hannes Jung Lund U/DESY Hamburg jung@mail.desy.de Valery Khoze Durham U v.a.khoze@durham.ac.uk Christian Kiesling MPI Munich cmk@mppmu.mpg.de Michael Klasen Hamburg U klasen@mail.desy.de Bernd Kniehl Hamburg U kniehl@mail.desy.de Birger Koblitz MPI Munich koblitz@mail.desy.de Gustav Kramer Hamburg U kramer@mail.desy.de Maria Krawczyk Warsaw U krawczyk@fuw.edu.pl Garry Levman Toronto U levman@physics.utoronto.ca Ewelina Lobodzinska Cracow U/DESY Hamburg ewelina@mail.desy.de Piet Mulders NIKHEF Amsterdam mulders@nat.vu.nl Kunihiro Nagano DESY Hamburg/KEK nagano@mail.desy.de Beate Naroska Hamburg U beate.naroska@desy.de Wolfgang Ochs MPI Munich wwo@mppmu.mpg.de Jan Olsson DESY Hamburg olsson@mail.desy.de Björn Pötter MPI Munich poetter@mppmu.mpg.de Ignacio Redondo Madrid U redondo@mail.desy.de

Ewald Reya Dortmund U reya@het.physik.uni-dortmund.de
Roberto Sacchi Turin U roberto.sacchi@desy.de

Fridger Schrempp DESY Hamburg fridger.schrempp@desy.de

Felix Sefkow Zurich U felix.sefkow@desy.de
Hubert Spiesberger Mainz U hspiesb@thep.physik.uni-mainz.de

Wu-Ki Tung Michigan State U tung@pa.msu.edu Andreas Vogt Leiden U avogt@lorentz.leidenuniv.nl Matthew Wing Bristol U wing@mail.desy.de Zhiqing Zhang LAL Orsay zhangzq@lal.in2p3.fr Lennart Zwirner Hamburg U zwirner@mail.desy.de

PROTON STRUCTURE Andreas Vogt Parton densities and structure functions at next-to-next-to-leading order and beyond Kunihiro Nagano Gluon distribution function xg(x, Q^2) and the strong coupling constant α_s(M^2_Z ) from the analysis of structure functions Nelly Gogitidze Determination of the longitudinal structure function F_L at HERA Zhiqing Zhang Structure functions at large x Michiel Botje Error estimates on parton density distributions Nicola Bianchi Single-spin azimuthal asymmetries at HERMES Piet Mulders Azimuthal asymmetries in semi-inclusive leptoproduction Ewald Reya Polarized structure functions

PHOTON STRUCTURE AND PHOTOPRODUCTION Bernard Andrieu Photoproduction of jets, prompt photons, and photon structure Maria Krawczyk Photoproduction of isolated photons at HERA in NLO QCD

FINAL STATES IN DEEP-INELASTIC SCATTERING Matthew Wing Jets in deep-inelastic scattering at HERA Björn Pötter Jet production at HERA Nick Brook Soft particle production in deep inelastic scattering Valery Khoze Theory of multiparticle production in the soft region Mrinal Dasgupta Power corrections in QCD Fridger Schrempp Tracking QCD-instantons Birger Koblitz A search for instantons at HERA

HEAVY-FLAVOUR PRODUCTION Ignacio Redondo Open charm production at HERA Felix Sefkow Open beauty production Hannes Jung Unintegrated parton densities applied to heavy quark production in the CCFM approach Wu-Ki Tung Open heavy flavor production — conceptual framework and implementation issues Beate Naroska Production of J/ψ mesons at HERA Lennart Zwirner J/Ψ production in deep inelastic electron scattering at HERA

ELASTIC AND DIFFRACTIVE ep SCATTERING Eddi de Wolf Diffraction at HERA Jochen Bartels Theory of diffractive structure functions Krzysztof Golec-Biernat Saturation and geometric scaling in DIS at small x John Collins Factorization in hard diffraction Garry Levman Leading nucleon production at HERA and the structure of the pion Michael Klasen The pion structure function and jet production in γp → nX James Crittenden Experimental results on the diffractive production of light vector mesons Ewelina Lobodzinska The DVCS measurement at HERA Markus Diehl Elastic meson production and Compton scattering

NEW PHYSICS AT HERA Roberto Sacchi Searches for physics beyond the Standard Model at HERA Hubert Spiesberger Physics at high Q^2 with HERA II