CONCEPT-version 6.2 22 April 2002

FOM-evaluation

Programme FP31: Fundamental Interactions and Programme FP52: Theoretical Subatomic Physics

Results 1998-2002 and plans 2002-2006

Contents

1 Protocol of Evaluation 3 1.1 Brief aan Uitvoerend Bestuur van de Stichting FOM . . . . . . . . . . . . . . . . . . . . . 3 1.2 Information for review panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2 Past performance of FP31 and FP52 5 2.1 Quantum gravity and string theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.2 Quantum field theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.3 Phenomenology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.4 The projects in FP31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

3 Embedding of FOM programme FP31 at the universities 9 3.1 University of Amsterdam (UVA): FOM-A-01 . . . . . . . . . . . . . . . . . . . . . . . . . 9 3.2 Rijksuniversiteit Groningen: FOM-G-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 3.3 Universiteit Leiden (UL): FOM-L-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 3.4 University Nijmegen (KUN): FOM-N-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 3.5 Universiteit Utrecht (UU): FOM-U-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 3.6 Vrije Universiteit Amsterdam (VUA): FOM-V-01 . . . . . . . . . . . . . . . . . . . . . . . 18

4 FOM programme 52 at NIKHEF^{1)} 20

5 Future of the programmes 23 5.1 Change and continuity in programme and network . . . . . . . . . . . . . . . . . . . . . . 23 5.2 Quantum field theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 5.3 Phenomenology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 5.4 Astroparticle physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

6 Programme summary and requested support 28 6.1 FP31: Fundamental interactions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 6.2 FP52: Theoretical subatomic physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

A Publications 30 A.1 Publications Hth-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 A.2 Publications Hth-V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 A.3 Publications Hth-G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 A.4 Publications Hth-L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 A.5 Publications Hth-N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 A.6 Publications Hth-U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 A.7 Publications NIKHEF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

B Contributions in FOM year reports 65

1 Protocol of Evaluation

1.1 Brief aan Uitvoerend Bestuur van de Stichting FOM

Aan de leden van het Uitvoerend Bestuur van FOM

Geachte bestuursleden,

Zoals afgesproken bij de totstandkoming en goedkeuring van de FOM programma’s FP31 (Fundamental Interactions) en FP52 (Theoretical High Energy Physics) zullen deze programma’s in 2002 midtijds geevalueerd worden. Om redenen van efficiency alsmede complementariteit en verwovenheid van het onderzoek in beide programma’s is besloten deze evaluaties tegelijkertijd te laten plaatsvinden.

Als vorm voor deze evaluatie stellen wij als programmaleiders voor een panel van drie of vier buitenlandse experts uit te nodigen, die middels rechtstreekse consultatie van de programmaleiders en een aantal onderzoekers kennis kunnen nemen van het werk dat in de programma’s is uitgevoerd en van de plannen en nieuwe ontwikkelingen die worden voorgesteld. Ter voorbereiding van dit bezoek hebben wij voor de programma’s in samenspraak met FOM een aantal relevante gegevens in een zelf-evaluatie document gebundeld.

Op basis van dit bezoek kan het panel adviseren over de voortgang van de programma’s, en eventueel suggesties doen over accentverschuivingen.

Wij zouden een dergelijke evaluatie graag nog in juni of juli gerealiseerd zien worden, bij voorbeeld in de periode voorafgaand aan de grote internationale hoge-energie fysica conferentie ICHEP 2002 in Amsterdam, eind juli. Nieuwe post-docs en promovendi kunnen dan zonder vertraging na de zomer weer aan de slag.

Met vriendelijke groeten,

Jan-Willem van Holten (programmaleider FP52) Piet Mulders (programmaleider FP31)

1.2 Information for review panel

In 1998 the FOM programme FP31 ‘Fundamental Interactions’ was approved. Its three branches ‘Phenomenology’, ‘Quantum Field Theory’ and ‘Quantum gravity/string theory’ cover most of the activities of the former FOM Werkgemeenschap Theoretische Hoge-Energie Fysica (Hth), which financed part of the research of the university groups in the field of theoretical high-energy physics. The programme runs from 1998-2006 with a midterm-evaluation planned in 2002.

The FOM programme FP52 ‘Theoretical Subatomic Physics’ was approved in 2000 to accomodate the theoretical physics group of NIKHEF, the FOM institute for subatomic physics. Its research programme fits together with that of FP31, the programmes being complementary in range and choice of topics. The programme FP52 runs from 2000-2007, and it is to be evaluated together with its sister programme FP31 because of the close connections on the thematic, personal and organisational level. Co-operation between the two programmes exists in the form of joint publications, joint local and national seminars and the participation of FOM-staff in university research and education through special professorships.

As a result of the dynamics in the field, a new FOM programme FP57 ‘String theory and quantum gravity’ has recently been approved. This programme grew out of the research projects in this area in both FP31 and FP52, having taken on an independent status. The three theoretical high-energy physics programmes FP31, FP52 and FP57 constitute a national network of research groups in close contact and joint activities in the areas of research and education.

In this evaluation document we summarise the results and performance of the two initial programmes FP31 and FP52 so far (till January 1, 2002), and present the outlook for the continuation of the programmes for the remaining period.

2 Past performance of FP31 and FP52

The objectives of the programme Fundamental Interactions and the programme Theoretical Subatomic Physics were stated to be:

• Study of theoretical models incorporating the known electromagnetic, weak and strong interactions, aimed at predicting and describing new and existing experimental results.

• Development of mathematical and computational tools necessary for the analysis of such models.

• Understanding the conceptual basis of quantum field theory, in particular in connection with its symmetry properties.

• Study of the quantum mechanical description of gravity and the nature of space and time.

The programmes were set up to assure the maintenance of the existing diversity in expertise, enabling a swift reaction to new developments in theoretical high-energy physics. In FP31, three themes were selected, ’Phenomenology’, ’Quantum field theory’ and ’Quantum gravity and strings’, although these are not strictly separable. Generally the research proposals were flexible and open to change. This is necessary as in theoretical physics progress cannot be enforced, developments are difficult to predict and directions change rapidly. Furthermore, large parts of the programme are carried out in international co-operations such as EU or INTAS networks and the choice of research lines also depends on the feasibility of attracting postdocs and visitors. The programme FP31, however, in the same way as the former ’werkgemeenschap’ plays an important role, because it contributes in a significant way to the infrastructure of the university theory groups. The material budget in the programmes contributes to the possibilities to disseminate knowledge via conferences and workshops. It also allows the groups to invite visitors.

The programme FP52 is a theoretical physics programme complementing the experimental programmes at NIKHEF. Within the Netherlands, NIKHEF encompasses all activities in the area of experimental high-energy physics, including university groups and the institute. The institute is the focus point of the experimental activities and the presence of a theory group covering a broad spectrum of topics is essential. The presence of the group turns out to be attractive for foreign graduate students, postdocs and senior physicists. The programme includes provisions for inviting guest scientists.

The narrow ties between the various groups working on high-energy physics shows itself among others in the following:

• The organization of a series of national seminars (5 times per year) held at the NIKHEF institute, in which new developments are presented to the community. The morning talk usually features a visitor presenting new theoretical developments to the community of theoretical and experimental high-energy physicists, while in the afternoon the various projects of graduate student and postdoc are discussed by the theoretical community.

• In close co-operation with the national research schools for theoretical physics (DRSTP) and Subatomic Physics (SAF/NIKHEF), the network participates in the organization of academic training programmes in theoretical high-energy physics for PhD students in theoretical physics as well as in experimental physics. These schools offer a balanced programme of lectures to Ph.D. students in their first and second year.

• The semi-annual meetings of the former FOM werkgemeenschap (facilitated by FOM), which included a representative of the NIKHEF group, in which scientific, organizational and financial issues were discussed. As of January 1, 2002 due to the restructuring of FOM the werkgemeenschap no longer exists as such. Instead, a ’Network Theoretical High-energy Physics’ has been created chaired by the programme coordinators of the (presently three) relevant programmes FP31, FP52 and FP57.

• Staff members of various groups hold special professorships at other locations. In the past J. Smit (UVA) was appointed as an extraordinary professor in Utrecht (UU), J.W. van Holten (NIKHEF) is associated with the VUA in Amsterdam, J. Koch (NIKHEF) with the University of Amsterdam

(UvA), E. Laenen (NIKHEF) with Utrecht (UU) and B. Schellekens (NIKHEF) with Nijmegen (KUN). These appointments stimulate collaborations between the various groups.

• Ph.D. students and post-docs at different locations work on joint projects and write joint publications. The beforementioned organization of schools and seminars at a national level also has led to a large mobility of graduate students, Ph.D. students and postdocs between the groups.

• Several workshops and conferences have been organized, e.g. string conferences in Amsterdam in July .... . In 2000 an international workshop on QCD and deep inelastic scattering was organized at the Lorentz center in Leiden (van Neerven and Mulders).

Because of the overlap between the FOM programmes and the other research projects at the various locations, we review in this section the full spectrum of research in theoretical high-energy physics centered around the themes mentioned above, but only in a global way; the contributions of each of the groups involved are made more specific in sections 3 and 4, and further in the lists of publications attached.

The possibility to react swiftly to new developments has been demonstrated by the way the research field of ’Quantum gravity and strings’ grew into a new independent programme, FP57.

2.1 Quantum gravity and string theory

A quantum theory of gravity does not yet exist, but many valuable ideas have been developed in the context of canonical gravity, supergravity and string theory. Canonical gravity in 2, 3 or 4 dimensions, quantum black holes and Hawking radiation provide concrete models of gravitational physics incorporating essential quantum aspects. Supergravity has been studied as an effective theory of particle physics close to the Planck scale and/or an effective long-range field theory for strings.

In recent years important progress in string theory and supergravity has been made thanks to the discovery of new and powerful symmetries, called dualities, which relate strongly coupled theories (difficult to handle) to well-understood weakly coupled theories. It was realized that different formulations of string theory are in fact all related, being particular limits of a single underlying theory called M-theory. Although the precise formulation of this M-theory is not yet known, the study of its properties has provided a wealth of new information about a vast range of systems. Essential in these developments has been the so-called D-brane description of the extended solitons of string theory; it has also stimulated renewed interest in the theory of open strings.

Research has focused on three important and closely related aspects: the first is to try to find the formulation of M-theory that underlies all of string theory, and to investigate its consequences for the structure of space and time. It is hoped that the recent breakthroughs in black hole physics will lead to a concrete synthesis with other ideas in particular the holographis principle of ’t Hooft. The second is to use the newly discovered techniques to tackle important and unresolved questions concerning the physics of elementary particles, in particular those related to the strong interactions and the question of supersymmetry breaking. Finally, the D-brane scenario has been picked up by cosmologists to formulate new models for the evolution of the universe.

It should be stressed that the study of string theory is not an isolated endeavour into Planck-scale physics and cosmology. There have been various developments in the context of string theory which have become independent fields of research, where a fruitful exchange of ideas and research results with other parts of theoretical physics takes place. For example, conformal field theory has many interesting applications in statistical mechanics and condensed matter physics, such as in the description of critical phenomena, turbulence and impurity problems.

Contributions to canonical and supergravity and/or the theory of strings and M- theory, D-branes and conformal field theory have been made by the groups in Amsterdam (UvA), Groningen (RUG), Leiden (UL), NIKHEF and Utrecht (UU). In view of the broad spectrum of activities in this research field, it was decided that a new nationally coordinated research programme String Theory and Quantum Gravity would be formulated and submitted to the FOM. In the meantime the Executive Board of FOM has approved this as one of its programmes (FP57), which will run for 8 years. Dijkgraaf is programme manager. We will not further expand on the plans described in this programme as it has now acquired an independent status.

2.2 Quantum field theory

Quantum field theory (QFT) is the universal framework to describe nature at the atomic and subatomic level; as such it provides the basis of theoretical high-energy physics and a considerable part of astrophysics; it is also indispensable in the physics of condensed matter. Studies of field theories of gravity, and topological and conformal field theories are also part of quantum gravity and string theory.

Work in QFT includes research on exact results and classical solutions, quantization, general aspects of perturbative methods, and non-perturbative and numerical studies. Exact results have been obtained in recent years for supersymmetric Yang-Mills theories by exploiting duality properties relating weak and strong coupling regimes. This can shed light on properties like confinement. In the non-supersymmetric context the analysis is much more difficult. Classical solutions, like solitons and instantons, are known to play an important role, and their study is an active field of research. Studies center around their properties and classification and the interplay with topology. Other aspects concern their role in the quantized theories, and the generalization to fields at finite temperature.

Apart from confinement, the study of the dynamics of bound states in relativistic quantum field theory is a long-standing problem; some progress has been made in recent years by using light-front methods. Some aspects of bound states and long-range correlations in QFT can also be approached through all-order perturbative methods, based on a resummation of perturbative expansions.

The perturbative quantization of gauge theories requires the introduction of additional ghost degrees of freedom. Their decoupling from physical matrix elements is guaranteed by the existence of BRST symmetry. Physical states can be characterized in terms of the cohomology of the BRST operator, which can have a quite non-trivial structure. Incorporating fermions in QFT poses consistency problems when there are chiral symmetries. In certain cases these are resolved by the inclusion of Wess-Zumino type effective actions. In recent years it has become clear, that there exists an interesting map between the Wess-Zumino consistency conditions and BRST-cohomoloy.

Many divergence problems of QFTs can be avoided by formulating them in a finite volume and/or on a space-time lattice. Such studies give insight into the non-perturbative dynamics, allowing simulations to provide numerical answers to dynamical questions. These studies can also be done at finite temperature, and are now widely used to study phase transitions, including the one between a hadron gas and the quark gluon plasma.

Investigations into quantum field theory are carried out in all groups participating in the programme (KUN, NIKHEF, RUG, UL, UvA, UU and VUA).

2.3 Phenomenology

Work in particle phenomenology has strong roots in, and is closely interwoven with, quantum field theory. This is particularly evident for the strong and electroweak interactions in the standard model of particle physics.

In strong interaction physics perturbative calculations have proven to be indispensable for interpreting high-energy scattering experiments. High-order diagrammatic calculations have been undertaken in QCD, up to order α^4_s , and Born level calculations hav been performed for processes in which many (up to 9) jets are produced in hadron collisions. For such calculations tools have been developed, such as the FORM programme which is able to handle very large algebraic calculations on the computer. Knowing the corrections, one is able to extract distribution and fragmentation functions, which are key quantities for our understanding of the quark and gluon dynamics in hadrons. Polarization and detection of specific final state hadrons have led to new and more detailed insight into the quark and gluon sturcture of the proton, in turn stimulating developments to understand the results via effective field theories in QCD, lattice calculations, or models incorparating essential symmetries, such as chiral symmetry. Significant progress has also been made in all-order resummations of Sudakov logarithms in the calculation of QCD cross sections, where e.g., new developments in factorization theorems enable resummation of both threshold and recoil logarithms, thus reconciling QCD with certain fixed-target prompt photon data.

In electroweak field theory new concepts and methods have been developed. These include e.g. an improved understanding of the Sudakov logarithms in broken gauge theories (which will be very important for future high-energy linear colliders) and the treatment of the effects of instability of either outgoing particles (e.g., W-bosons), or incoming particles (as in muon colliders). Advances have been made in the related field of numerical methods, both theoretically in the study of discrepancy distributions and applied in the construction of novel MC algorithms.

Other research projects in phenomenology include studies of heavy-quark production, in particular single-top production to measure the top-W coupling; Higgs production in hadron colliders; and furthermore the development of new ways to use polarization and particle production to map out the quark and gluon spin structure in a nucleon. The study of finite temperature field theories finds direct applications in heavy-ion collisions looking for the quark-gluon plasma. As concerns studies of particle phenomenology beyond the standard model, we mention studies of supersymmetric particle production at hadron colliders.

Research in particle phenomenology is carried out in Amsterdam (VUA and NIKHEF), in Leiden (UL) and Nijmegen (KUN).

2.4 The projects in FP31

A summary of projects financed in the programme FP31 is given in the table below. We note that actually only 40 % of the positions has ended. Others are running projects.

group position person field supervisor remarks

FOM-A-01 staff J. Smit QFT oio M. Sallé QFT Smit running oio J. Striet QFT Smit running oio R.H. Boels Strings de Boer running postdoc M. Alishahiha Strings postdoc S. Bilke Gravity postdoc J.I. Skullerud QFT running FOM-G-01 oio E.A. Eyras Strings Bergshoeff oio J.P. van der Schaar Strings Bergshoeff oio T.C. de Wit Strings de Roo/Bergshoeff? running postdoc U.G.V. Gran Strings running FOM-L-01 oio A.P. Chapovsky Phenomenology Berends oio J. Schweizer Phenomenology van Neerven changed job postdoc T.G. Kovács QFT FOM-N-01 oio A. van Hameren Phenomenology Kleiss oio C. Dams Phenomenology Kleiss FOM-U-01 oio G.A.P.T. Aarts QFT Smit oio J. Weda Phenomenology Tjon running oio J. Käppeli QFT de Wit? running postdoc S. Stanciu Strings postdoc V. Shevchenko ? running FOM-V-01 oio M. van Iersel QFT Bakker/Mulders running postdoc R. Kundu Phenomenology postdoc A. Metz Phenomenology running

Of all these projects descriptions can be found in the FOM year reports. These have been included in the material for the committee.

In the next section, we have included the projects in full lists of the various FOM working groups, because only in that context one is able to judge te programme FP31 and its impact.

3 Embedding of FOM programme FP31 at the universities

3.1 University of Amsterdam (UVA): FOM-A-01

staff dates employer

prof.dr.ir. F.A. Bais UvA drs. G.G.A. Bäuerle UvA prof.dr. J. de Boer from 1/9/2000 UvA prof.dr. R.H. Dijkgraaf UvA prof.dr. K.J.F. Gaemers UvA dr. L.J. van den Horn UvA (CHEAF) prof.dr. J.H. Koch NIKHEF/UvA dr. K. Skenderis from 1/1/2003 UvA/NWO prof.dr. J. Smit FOM-FP31 prof.dr. H.L. Verlinde till 1/1/2000 UvA dr. J.C. Vink 1/10/1999-1/1/2002 UvA/FOM prof.dr. Ch.G. van Weert UvA

postdocs dates employer project

dr. M. Alishahiha 1/12/2000-1/8/2001 FOM-FP31 String field theory and FOM-99HT02 tachyon condensation dr. S. Bilke 8/12/1997-8/12/1999 FOM-FP31 Fluctuating geometries and quantum gravity dr. J.I. Skullerud 1/10/2001-1/10/2003 FOM-FP31 Non-equilibrium field theories dr. M. Serone 1/9/1998-1/9/2000 FOM-97PR1688 Anomaly cancelation for extended objects dr. S. Terashima 1/9/2001-1/9/2003 FOM-97PR1688 Strings and K-theory dr. M.A. Vazquez-Mozo 1/10/1998-1/1/2001 FOM-97PR1688 Nonperturbative string theory dr. L. Cornalba 1/10/2001-1/10/2004 FOM-00PR1889 The physics of D-branes dr. B.J. Schroers 1/9/1995-1/9/1998 NWO Pionier Non-abelian dualities 1/9/1998-1/9/1999 UvA

Ph.D. students dates employer project

drs. W.H. Tang 1/2/1993-1/2/1997 FOM-Hth-A Baryon number violation drs. J.M. Smit 1/10/1991-1/10/1995 FOM-Hth-A Neutrinos in supernovae drs. N.M. Muller 1/2/1994-1/2/1998 FOM-Hth-A Topology/quantum symmetries drs. M. Sallé 1/2/1998-1/2/2002 FOM-FP31 Non-equilibrium quantum fields drs. J. Striet 1/5/1999-1/5/2003 FOM-FP31 Alice electrodynamics drs. R.H. Boels 1/8/2001-1/8/2005 FOM-FP31 String theory in time FOM-99HT02 dependent backgrounds drs. A.X. Arrizabalaga 1/9/1999-1/9/2003 FOM-SF-A-b/3 Non-equilibrium dynamics of symmetry breaking drs. J.A.E.F. van Dongen 1/2/1998-1/2/2002 NWO/Zeeman Einstein and unification St./CHEAF drs. R.J. Duivenvoorden 18/9/2000-18/9/2004 FOM-00PR1889 Strings/holography drs. F. Hacquebord 1/1/1995-1/1/1999 NWO Pionier Matrix string theory drs. B.J. Nauta 1/7/1996-1/7/2000 UvA High-T field theory drs. J.S. Park 1/10/1995-1/10/1999 NWO Pionier Cohomological field theories drs. J.K. Slingerland 1/6/1998-1/6/2002 UvA Hopf symmetries drs. M. Temürhan 1/9/2001-1/9/2005 FOM-97PR1688 Holography drs. A. Tranberg 1/10/2000-1/10/2004 UvA Non-equilibrium QFT and early universe drs. M.L. Vonk 1/10/1998-1/10/2002 FOM-MF-A-a Quantum gravity/strings/ gauge theories drs. J.S. Wijnhout 15/4/2001-15/4/2005 FOM-97PR1688 Black holes/noncommutative geometry

Ph.D. degrees awarded in Amsterdam (UVA), 1998-2001.

1. N.M. Muller, “Topological Interactions and Quantum Double Symmetries”, promotor: prof. dr ir F.A. Bais, University of Amsterdam, Amsterdam, 2 October 1998, ISBN 90-5776-008-8.

2. J.M. Smit, Neutrino Transport in Core-collapse Supernovae, promotor: prof. dr E.P.J. van den Heuvel and prof. dr Ch.G. van Weert, copromotor dr L.J. van den Horn, University of Amsterdam, 20 May 1998, Universal Press, Veenendaal.

3. W-H. Tang, Numerical Calculation of the Baryon Number Violation Rate in Hot Electroweak Theory, promotor: prof.dr. J. Smit, University of Amsterdam, 1 September 1998, ISBN 90-5776-006-1.

4. F.H. Hacquebord, Symmetries and Interactions in Matrix String Theory, promotor prof.dr. H.L.

Verlinde, Universiteit van Amsterdam, Amsterdam, September 22, 1999, 120p.

5. J.-S. Park, Cohomological Field Theories on Complex Manifolds, promotor prof.dr. H.L. Verlinde, Universiteit van Amsterdam, Amsterdam, November 23, 1999, 165p.

6. B.J. Nauta, Dynamics of Gauge Fields at High Temperature, promotor: prof.dr. Ch.G. van Weert, Universiteit van Amsterdam, Amsterdam, November 8, 2000, UvA, 128 pages, proefschrift.

Relevant developments at the university

The research in High Energy Theory at the UvA is mainly part of the Institute for Theoretical Physics (ITFA).

The String Theory group at the University of Amsterdam is a common initative of the institute for Theoretical Physics (ITFA) and the Korteweg-de Vries Institute for Mathematics (KdVI). It receives additional funds from the University Board through the Center of Mathematical Physics Amsterdam (CMPA, Dijkgraaf director), and external funding by FOM and NWO (GBE-Mathematics). The group is at this moment located at the ITFA, but will be given a more integrated housing once the move to the Watergraafsmeer campus is completed.

Amsterdam has from the beginning continuously supported this field, both from the mathematics and physics side. It was the first place in the Netherlands to offer permanent positions in this field (Dijkgraaf 1992, H. Verlinde 1994). With the aid of a NWO Pionier grant a number of infrastructure investments have been made. String theory is a main research theme in the research programme of both the ITFA and the KdV Institute and acts furthermore as a backbone of the CMPA.

String theory has a strong impact on and interaction with mathematics. This has been particularly encouraged in Amsterdam, and is reflected in the research profile at the KdV Institute. The recent appointments of Opdam and Landsman (with FOM support, also NWO pionier)) have strengthened this relation.

Dijkgraaf and J. de Boer are now heading the active research group in this field (H. Verlinde left per 1-1- 2000 to take upo a full professorship at Princeton University, but is still associated to the UvA as visiting professor). A succesful application was put in for a NWO Vernieuwingsimpuls grant for Kostas Skenderis. Skenderis is presently an Assistant Professor in the High Energy Theory group at Princeton University and will become Associate Professor at the UvA. Skenderis’ project will start September 2002. His grant will partly used to finance postdocs and graduate students.

The University has awarded a honorary professorship to Nobel laureate Prof. Martinus Veltman in 2001.

Another development was the appointment of Dr J.C. Vink to work in the group of Prof. J. Smit to strengthen the efforts in computational field theory. His presence was highly productive but unfortunately he left the Institute because of a very attractive offer from industry.

We mention major responsibilities taken up by some of the senior staff taking up other tasks at the University in the period starting in 1998: Bais has been scientific director of the ITFA from 1997 on, Gaemers has been dean of the department and Van Weert is director of the Teaching Institute of Physics Astronomy and Mathematics.

Specific research topics, 1998-2001.

The research is roughly divided in two parts. One part is concerned with

• String Theory and Quantum Gravity. This research is now part of the FOM programme of the same title.

The other part concerns the investigation and application of non-perturbative aspects of QFT and covers the following topics.

• Electroweak baryogenesis

• High temperature field theory and heavy ion collisions

• Computational Field Theory

• Topological defects and topological interactions

• Quantum group symmetries and their breaking

3.2 Rijksuniversiteit Groningen: FOM-G-01

Staff appointment dates employed by Prof.dr. D. Atkinson until May 2000 RUG Dr. M. de Roo RUG Prof.dr. E.A. Bergshoeff RUG Postdocs appointment dates employed by topic Dr. J.C.R. Bloch 1/9/96-1/9/98 FOM Hth-G Dyson-Schwinger equations Dr. U.G.V. Gran 1/10/01-1/10/03 FOM FP31 domain walls Dr. P. Sundell 1/9/99-1/9/01 FOM 98PR1751 noncommutative geometry Dr. D. Berman 1/9/99-1/9/00 TMR noncommutative geometry Ph.D. students appointment dates employed by topic B. Janssen 1/9/94-1/9/98 FOM Hth-G properties of branes A.H. Hams 1/9/96-1/9/98 FOM Hth-G Dyson-Schwinger equations, computational physics E.A. Eyras 1/9/95-1/12/99 FOM FP31 Kaluza-Klein monopoles J.P. van der Schaar 1/9/96-1/9/00 FOM FP31 domain wall/QFT correspondence T.C. de Wit 1/10/99-1/10/03 FOM FP31 Susy Randall-Sundrum scenario R.S. Halbersma 1/7/98-1/7/02 FOM 98PR1751 Susy Randall-Sundrum scenario M.G.C. Eenink 1/9/01-1/9/05 FOM FP57 non-Abelian Born-Infeld D. Roest 1/9/00-1/9/04 RUG massive dualities A. Collinucci 1/9/01-1/9/05 RUG non-Abelian Born-Infeld

PhD degrees awarded in Groningen (RUG), 1998-2001

1. B. Janssen, Dualities of Strings and Branes, University of Groningen, 12 june 1998 (Promotor:

Prof.dr. D. Atkinson, referenten Dr. E.A. Bergshoeff, Dr. M. de Roo)

2. E.A. Eyras, Brane Dynamics in Diverse Backgrounds, University of Groningen, 11 june 1999 (Promotor: Prof.dr. D. Atkinson, referenten Dr. E.A. Bergshoeff, Dr. M. de Roo)

3. J.P. van der Schaar, String Theory Limits and Duality, University of Groningen, 30 june 2000 (Promotor: Prof.dr. D. Atkinson, referenten Dr. E.A. Bergshoeff, Dr. M. de Roo)

Relevant developments at the university

Prof.dr D. Atkinson retired in May 2000. In 2001 Dr. E.A. Bergshoeff was appointed as his successor. In 2000 our European TMR network Quantum aspects of Gauge Theories, Supersymmetry and Unification ended, and was continued as the RTN programme The Quantum Structure of Spacetime and the Geometric Nature of Fundamental Interactions. In the TMR network David Berman (Durham) joined our group as a postdoc for one year, in the RTN network Mikkel Nielsen (Goteborg) will come to Groningen for two years, starting in 2002. Contacts with Goteborg and other Scandinavian universities have been strengthened by our participation in the Nordisk Forskerutdanningsakademi (NORFA) programme SupersymmetriskaFältoch Strängteorier (1999-present).

Specific research topics, 1998-2001

In the period 1998-2001 our research programme centered on the following topics:

• Branes, and in particular domain walls (branes which D-2 spatial extensions in a D-dimensional spacetime) have played an important role in our research programme and have become a recurrent theme in our field. For instance, in the Randall-Sundrum scenario our universe is a domain wall in a five-dimensional spacetime. The AdS/CFT correspondence can be extended to domain walls, and our group contributed to this Domain Wall/Quantum Field Theory correspondence.

• The dynamics of D-branes have been investigated. This resulted in a complete action for D-branes.

Recently we have attempted to extend this work to the case where the fields on the branes include Yang-Mills fields, as in the Standard Model. Work along these lines is being continued at present.

• There is observational evidence for a small positive cosmological constant (de Sitter spacetime). The Randall-Sundrum scenario is hard to reconcile with supersymmetry, which is an essential part of string theory. We have made a specific proposal how to circumvent no-go theorems in this context.

• A intriguing aspect of branes is that, in a particular limit, the geometry on the brane becomes a so-called noncommutative geometry, in which coordinate functions no longer commute. The coordinates involved are the points where strings are attached to the brane. In the case of rolledup membranes ending on higher branes the intersection is a circle, and we have shown that this gives rise to a noncommutative geometry of loops. This work has an interesting interface with mathematics, since not much is known about such geometries.

3.3 Universiteit Leiden (UL): FOM-L-01

Staff appointment dates employed by topic Prof. Dr. P.J. van Baal UL QFT Prof. Dr. F.A. Berends UL Phenomenology Dr. W.L.G.A.M. van Neerven UL Phenomenology Dr. W.J.P. Beenakker 03/1995 - 09/1998 KNAW-fellow Phenomenology Prof. Dr. J. de Boer 01/1999 - 09/2000 FOM Springplank Strings Prof. Dr. A. Achúcarro from 04/2002 UL/FOM Astro-Particle Postdocs appointment dates employed by topic Dr. T.G. Kovács 09/1998 - 09/2000 FOM FP31 QFT Dr. F. Bruckmann since 10/2001 FOM 99PR1797 QFT Dr. A. Vogt 09/1998 - 09/2001 EU(TMR^1) Phenomenology Dr. C. Ford since 07/2001 EU(Marie-Curie) QFT Ph.D. students appointment dates employed by topic Dr. A.P. Chapovsky 02/1996 - 11/1999 FOM FP31 Phenomenology J. Schweizer^4 09/2000 - 05/2001 FOM FP31 Phenomenology Dr. T.C. Kraan 01/1996 - 04/2000 FOM 94MF14 QFT Dr. J.A.H. Keurentjes 09/1996 - 09/2000) UL QFT/Strings Dr. R.C.W. van Gulik^2 05/1997 - 09/2001 UL/NIKHEF Phenomenology/Exp D. Nogradi^3 since 12/2000 UL QFT/Strings 1) FMRX-CT98-0194 (DG12-MIHT), TMR Research Network (EC), Quantum Chromodynamics and the Deep Structure of Elementary Particles. Coordinator W.J. Stirling, Durham, UK. Responsible scientist: W.L. van Neerven.

2) R. van Gulik, first and last year in Leiden, otherwise at NIKHEF and CERN. His output is not reported here, except for date and title of thesis.

3) D. Nogradi, is on unpaid leave from Oct 2001 for 9 months, to follow the Tripos III course at DAMTP, Cambridge, UK.

4) J. Schweizer, returned to home-University, Bern, Schwitzerland.

Ph.D. degrees awarded in Leiden 1998-2001.

1. A.P. Chapovsky, Instability and radiative corrections in pair production of W-bosons, 23 september 1999, Univ. Leiden, promotor: Prof. Dr. F.A. Berends, co-promotor: Dr. W.J.P. Beenakker.

2. T.C. Kraan, Periodic Instantons and Monopoles, Univ. Leiden, 30 March 2000. Promotor: Prof.

Dr. P.J. van Baal.

3. J.A.H. Keurentjes, New Vacua for Yang-Mills Theory on a 3-torus, Univ. Leiden, 29 June 2000.

Promotor Prof. Dr. P.J. van Baal, co-promotor Prof. Dr. J. de Boer.

4. R.C.W. van Gulik, Resonance Production in Two-Photon Collisions, Univ. Leiden, 22 November 2001. Promotores: Prof. Dr. F. A. Berends and Prof. Dr. F.L. Linde.

Relevant developments at the university

In Leiden some important changes in the staff will occur. Prof. F.A. Berends will retire at the end of 2003 and an important shift of research interests will be made with the appointment of Prof. A. Achúcarro to include active research in the field of theoretical cosmology and astroparticle physics. A few of her publications over the last 5 years are included under items 92-97 (see A.4) at the end of the Leiden publication list (but are of course not part of the Leiden output). She will start 1 May 2002 and will be an active member of this FOM programme.

Specific research topics, 1998-2001.

The research topics in the Ht-L working group for this period fall under the themes ’Phenomenology’ and ’Quantum field theory’. It also included ’Quantum gravity and string theory’, in particular in the period that Jan de Boer was in Leiden on a FOM-springplank position.

3.4 University Nijmegen (KUN): FOM-N-01

staff date emplyed by topic Dr. W. Beenakker from 1/2001 FOM FP31/KUN Field theory, rad. corr. Prof. Dr. R. Kleiss KUN field theory, MC, multijets Dr. Th. Rijken KUN Baryon-Baryon interactions Prof. Dr. C. Dullemond emeritus Field theory, quantum mechanics Prof. Dr. J. de Swart emeritus Nucleon-Nucleon interactions visitors J. Nagata up to 07/1998 Min. of Educ., Japan phase-shift analysis C. Makamoto 04/1999 - 03/2000 Min. of Educ., Japan hybrid quark models R. Bryan 06/2000-07/2000 and 10/2001-12/2001 Texas A&M scalar mesons Ph.D. students A. van Hameren up to 01/2001 FOM FP31 numerical methods C. Dams from 10/2000 FOM FP31 Unstable particle collisions H. Polinder from 04/1999 KUN Kaon-Nucleon models P. Draggiotis from 08/1998 KUN QCD multijet production

Ph.D. degrees awarded in Nijmegen (KUN), 1998-2001.

1. A.F.W. van Hameren, Loaded dice in Monte Carlo: importance sampling in phase space integration and probability distributions for discrepancies., Jan 2001. 160pp. Advisor: Prof. dr. R.H.P. Kleiss. e-Print Archive: hep-ph/0101094

2. M.C.M. rentmeester, Applied Nucleon-Nucleon Partial-wave Analyses, 21 May 2001. Advisor: Prof.

dr. ir. J.J. de Swart

3. P. den Haan, Aspects of QED renormalization in anti-de Sitter space, 3 June 2001. Advisor: Prof.

dr. C. Dullemond

Relevant developments at the university

In 2000, the EU program Particle Physics Phenomenology at High Energy Colliders was awarded, starting in August 2000 with a duration of 48 months. In 2001, Dr. W. Beenakker joined the group as UD with support from FOM.

Specific research topics, 1998-2001.

The research topics in the Hth-N working group fall under the themes ’Phenomenology’ and ’Quantum field theory’. Specifically we mention

• Discrepancy distributions: in numerical (Monte-Varlo or quasi-Monte Carlo) integration the discrepancy, i.e. the nonuniformity of the point set used governs the accuracy of the method. We have applied techniques from quantum field theory to compute the distribution of discrepancies for random point sets. This will enable a valid assessment of the quality of quasi-random point sets to be used in integration.

• Phase-space Monte Carlo algorithms: a set of MC algorithms (SARGE) was developed to model accurately the phase-space distribution of QCD antennae, thereby allowing the MC calculation of multijet production at high-energy colliders to be speeded up by a large factor.

• Multijet QCD: a program was developed that allows the computation of multijet production (up to at least 8 jets) in hadron collisions. This will be used for QCD studies and background studies at the LHC.

• Zero-dimensional field theories: these serve as both a pedagogical paradigm and as an approximation (static ultralocal limit) to realistic field theories. We have studied the validity of perturbation theory as a function of the complex values of the coupling constants, explicit solutoins, and recursive models in which, for instance, higher-order corrections to certain amplitudes vanish beyond the one-loop order.

3.5 Universiteit Utrecht (UU): FOM-U-01

Staff appointment dates employed by topic prof. Dr. B. de Wit UU prof. dr. G. ’t Hooft UU prof. dr. J.A. Tjon UU prof.dr. E.P. Verlinde till 2000 UU dr. S. Vandoren UU dr. R. Loll UU dr. N. Obers 1/7/2000 - 1/4/2002 FOM springplank Postdocs/visitors appointment dates employed by topic dr. V. Shevchenko 1/07/2001-1/7/2003 FOM FP31 dr. S. Stanciu 1/10/1999-1/10/2001 FOM FP31 D-branes dr. J. Barbon 1998 Pionier dr. D. Berman 1998 TMR M-theory 5-brane dr. G. Cardoso 1998-2000 TMR/Spinoza supergravity/string theory dr. M. O’Loughlin 1998-2000 Pionier dr. Y. Lozano 1998-1999 Spinoza dr. S. Massar 1998 Spinoza quantum information theory dr. H.J. Matschull 1998 UU/HCM/Spinoza 3-dim gravity dr. M.K. Parikh 1998-2000 Pionier/Spinoza dr. K. Skenderis 1998-1999 Pionier dr. S.N. Solodukhin 1998-2000 Spinoza dr. A.E.M. v.d. Ven 1998-2000 Spinoza dr. H. Anastopoulos ?? - ?? Marie Curie Quantum gravity? dr. A. Sinkovics 2000 Spinoza dr. G. Arcioni UU dr. G. Bonelli 1999-2001 Pionier branes/gravity dr. A.M. Boyarsky 1999-2001 Spinoza branes/gravity dr. B. Körs 2001-2003 NWO dr. J.F. Morales Morera 2000-2002 TMR^{2)} dr. M.K. Parikh 2001-2003 Pionier/Spinoza branes/gravity dr. H. Samtleben 2001-2003 UU dr. M.M. Taylor-Robinson 2001-2003 NWO dr. U. Theis 2001-2003 DFG dr. M. Trigiante 2000-2002 RTN/Marie Curie D-branes dr. S. de Haro 2001-2003 Spinoza Ph.D. students appointment dates employed by topic drs. B.J.K. Kleijn 1/9/1994 - 1/9/1998 FOM Hth-U supergravity drs. V. Pascalutsa 1/9/1994 - 1/9/1998 FOM Hth-U πN interaction drs. G.A.P.T. Aarts 1/10/1995 - 1/10/1999 FOM FP31 baryogenesis drs. J. Weda (oio) 1/9/1999 - 1/9/2003 FOM FP31 confinement in mesons drs. J. Käppeli 1/4/1999 - 1/4/2003 FOM FP31 supersymmetry drs. M. Holman 1/11/1999 - 1/11/2003 FOM PR/IGGN drs. G.T.J. Zwart 1/11/1995 - 1/11/1999 FOM drs. I. Herger 1998-2001 FOM supergravity and AdS/CFT drs. C.M. Hofman 1996-2000 oio duality drs. I.L. Savonije 1998-2002 NWO holography/cosmology drs. B.J.W. van Tent 1998-2002 aio cosmology drs. G.T.J. Zwart 1998 oio extended objects in string th. drs S. de Haro 1997-2001 UU Black holes drs. Z. Kadar UU drs. S. Nobbenhuis UU 1) ERBCHBGCT940690, Physics at every scale. Coordinator: Universiteit Utrecht (J.E. van Himbergen).

Responsible scientist: G. ’t Hooft. Duration: 1-12-94/1-3-98 2) ERBCHRXCT940621, Gauge theories in elementary particle physics and gravitation. Coordinator: Foundation for Research and Technology-Hellas, Crete (E.N. Economou). Responsible scientist: G. ’t Hooft. Duration: 1-1-95/31-12-98 3) INTAS-contract: 96-0308, Quantum structure of gauge theories and extended supersymmetry. Coordinator: Univ. of London, King’s College (P. Howe). Responsible scientist: B. de Wit. Duration: 1-10-97/1-10-99 4) ERBFMRX-CT96-0045, Quantum aspects of gauge theories, supersymmetry and unification. Coordinator: Katholieke Universiteit Leuven, België (A. Van Proeyen). Responsible scientist: B. de Wit. Duration: 1-9-96/1-9-00

Ph.D. degrees awarded in Utrecht (UU), 1998-2001.

1. Kleijn, B.J.K.: New couplings in N = 2 supergravity. Promotor: B. de Wit. Utrecht, May 25, 1998.

2. Pascalutsa, V.: Covariant description of pion-nucleon dynamics. Promotor: prof.dr. J.A. Tjon.

Utrecht, October 19, 1998.

3. Peeters, K.: Geometrical aspects of supersymmetry. Spinning particles, string dualities and the eleven-dimensional supermembrane. Promotor: B. de Wit. Utrecht, June 3, 1998.

4. Welling, M.: Classical and quantum gravity in 2+1 Dimensions. Promotor: G. ’t Hooft. Utrecht, January 19,1998.

5. Aarts, G.A.P.T.: Dynamics in equilibrium and nonequilibrium quantum field theory, Promotor:

prof.dr. J. Smit. Utrecht, October 4, 1999.

6. Zwart, G.T.J.: String perspectives on gauge theories. Promotor: prof.dr. E.P. Verlinde, Utrecht, November 29, 1999.

7. Hofman, C.M.: Strings, Matrices, and Noncommutative Gauge Theory. Promotor: prof. dr. E.P.

Verlinde, Utrecht, September 19. 2000.

8. Haro Ole, S. de: Quantum gravity and the holographic principle (type I). Advisor: prof. dr. G. ’t Hooft, Utrecht, Juni 18. 2001.

Relevant developments at the university

The theoretical high-energy physics activities are carried out in the context of the program Quantum Gravity, Strings and Supersymmetry of the Spinoza Institute and the program Quantum Gravity, Strings and Elementary Particles of the Institute for Theoretical Physics. Both Institutes belong to the Department of Physics and Astronomy of Utrecht University.

Specific research topics, 1998-2001.

The research topics in the FOM program Fundamental Interactions cover all three themes ’Quantum gravity and string theory’, ’Quantum field theory’ and ’Phenomenology’.

3.6 Vrije Universiteit Amsterdam (VUA): FOM-V-01

Staff dates employer topic Prof. Dr. P.J. Mulders since 01/01/1998 VUA Dr. B.L.G. Bakker VUA Dr. D. Boer since 01/07/2001 KNAW Postdocs/visitors dates employer topic Dr. A. Metz 01/09/2000-01/12/2001 EU-IHP^{2)} Chiral symmetry and 01/12/2001-01/07/2002 FOM-FP31 fragmentation functions Dr. R. Kundu 01/10/2000-01/12/2001 FOM-FP31 Lightcone field theory Dr. M. Boglione 15/10/1997-15/02/1999 EU-TMR^{1)} Deep inelastic scattering 16/02/1999-01/07/2000 FOM-98PR1714 and azimuthal asymmetries Prof. Dr. E. Leader 1998 - 2002 FOM-98PR1714 Deep inelastic scattering Dr. B. Krippa 01/03/1999-31/05/2001 FOM-98PR1714 Chiral symmetry Russian Academy Dr. J.G. Milhano 01/10/2001-01/10/2003 VUA Low x/Phases of QCD Ph.D. students dates employer topic Drs. N. Schoonderwoerd 15/12/1995-01/03/1999 FOM-Hth Lightcone field theory Drs. M. van Iersel 01/08/1999-01/08/2003 FOM-FP31 Lightcone field theory Drs. A. Bacchetta 01/11/1998-01/11/2002 FOM-98PR1714 Transverse spin polarization Drs. A. Henneman 01/10/1996-01/08/2001 VUA Evolution and transverse momentum Drs. J. Rodrigues 1994 - 1998 external^{3)} Gluon correlations in DIS Drs. F. Pijlman 01/11/2001-01/11/2005 VUA DIS/intrinsic transverse momentum Drs. H. Warringa 01/12/2001-01/12/2005 VUA/USF Phases of QCD 1) EU-TMR HAPHEEP: ERBFMRX-CT-96-0008, TMR Research Network (EU), Hadronic Physics with High Energy Electromagnetic Probes. Coordinator J.-M. Laget, Saclay, France. Responsible physicist: P.J. Mulders 2) EU-IHP ESOP: HPRN-CT-2000-00130, IHP Research Network (EU), Electromagnetic Scattering off Confined Partons. Coordinator J.-M. Laget, Saclay, France. Responsible physicist: P.J. Mulders 3) supported by the University of Lisbon and PRAXIS programme.

Ph.D. degrees awarded in Amsterdam (VUA), 1998-2001.

1. D. Boer, Azimuthal asymmetries in hard scattering processes, 15 Sep 1998, Vrije Universiteit. Promotor: Prof. dr. P.J.G. Mulders.

2. N.C. Schoonderwoerd, Light front hamiltonian field theory; towards a relativistic description of bound states, 14 Jan. 1999, Vrije Universiteit. Promotor: Prof. dr. P.J.G. Mulders; copromotor: Dr. B.L.G. Bakker.

3. J. Rodrigues, Modelling quark and gluon correlation functions, 16 Oct. 2001, Vrije Universiteit.

Promotor: Prof. dr. P.J.G. Mulders.

Relevant developments at the university

The theoretical high-energy physics activities at the VU are part of the Theoretical Physics department within the Division of Physics and Astronomy. In 1999 the university has approved a proposal of Prof. Mulders to initiate studies on Phases of QCD. This program has started recently and is performed in collaboration with Dr. D. Boer, who has been appointed as a KNAW fellow in 2001.

Specific research topics, 1998-2001.

In VU theory group working in particle physics, a number of topics are addressed belonging to themes ’Quantum field theory’ and ’Phenomenology’.

• Deep inelastic scattering processes. The emphasis of the group is on the inclusion of effects of parton intrinsic transverse momentum. This gives rise to azimuthal asymmetries, in particular in polarized processes. For this a detailed analysis of quark distribution and fragmentation functions in polarized hadrons has been made.

• Lightcone quantization. Quantization in the front form is in principle equivalent to instant form quantization. In practice many details remain to be studied. For QCD front form quantization may be a promising route, because the wave functions in the hamiltonian formulation can be directly connected to the quark distribution functions in deep inelastic scattering.

• The study of phases in QCD, that may have played a role in early-universe physics, is a research line that has just started in 2001.

4 FOM programme 52 at NIKHEF^{1)}

Staff dates employer Prof. Dr. J.W. van Holten NIKHEF/FP52 Prof. Dr. J. Koch NIKHEF/FP52 Prof. Dr. E. Laenen NIKHEF/FP52 Prof. Dr. A.N. Schellekens NIKHEF/FP52 Dr. J.A.M. Vermaseren NIKHEF/FP52 Postdocs dates employer topic dr. J. Plefka 1996-1998 NIKHEF/FOM String th. & supergravity dr. A. Waldron 1997-1999 NIKHEF/FOM String th. & supergravity dr. S. Moch 1997-2000 NIKHEF/FOM Phen. & QCD dr. S. Weinzierl 1998-2000 NIKHEF/FOM Phen. & QCD dr. V. Pascalutsa 1998-1999 NIKHEF/FOM Phen. & hadron physics dr. K. Schalm 1999-2001 NIKHEF/FOM String th. & supergravity dr. M. Zhou 2000-2002 NIKHEF/FP52 Phen. & QCD dr. A. Vogt 2001-2003 NIKHEF/FP52 and FP7 Phen. & QCD dr. F. Riccioni 2001-2003 NIKHEF/FP52 Supersymmetry & supergravity Ph.D. students dates employer topic L. Haakman 1994-1998 NIKHEF/FOM Phen. & QCD S. Groot Nibbelink 1997-2000 NIKHEF/FOM Supersymmetry & supergravity T.O. Eynck 1998-2002 NIKHEF/FOM Phen. & QCD T.S. Nyawelo 2000-2004 NIKHEF/FP52 Supersymmetry & supergravity J. van der Heide 2000-2004 NIKHEF/FP52 Finite temp. QCD & Phen. K. Peeters 1994-1998 FOM 94BR1253 String th. & supergravity D. Boer 1994-1998 FOM 94BR1217 Phen. & QCD L. Huiszoon 1998-2002 FOM 97MF02/03 String th. N. Sousa 1998-2002 Min. Science Portugal^{2)} String th. L. Phaf 1999-2003 NIKHEF/FP7 Exp. & QCD M. Lutterot 1999-2001 NIKHEF/FP21 Finite temp. QCD & Phen. A. Fuster 2001-2005 Basque Min. Educ.^{3)} Supersymmetry & supergravity Visitors year financial support J. Smith (SUNY) 2000 NIKHEF/FOM A. Mueller (Columbia) 2000 NIKHEF/FOM E. Laermann (Bielefeld) 2000, 2001 NIKHEF/FP52 and FP21 P. Yndurain (Madrid) 2001 NIKHEF/FP52 P. Horvathy (Tours) 2001 NIKHEF/FP52 P. Jarvis (Tasmania) 2001 NIKHEF/FP52 M. Veltman (perm.) NIKHEF/FP52 1) The programme provides the complete support for staff, research and infrastructure of the NIKHEF Theory Group.

2) Fundação para a Ciência e Technologia 3) Depart. de Educación. Universidades e Investigación

Ph.D. degrees awarded in NIKHEF Theory Group 1998-2001.

1. K. Peeters, Geometrical Aspects of Supersymmetry, June 1998, Univ. Utrecht; promotor: Prof. Dr.

B. de Wit, co-promotor: Dr. J.W. van Holten.

2. L.P.A. Haakman, QCD Aspects of the Pomeron: from soft to hard scales, June 1998, Univ. of Amsterdam; Promotor: Prof. Dr. J. Koch.

3. D. Boer, Azimuthal Asymmetries in hard Scattering Processes, Free Univ. Amsterdam, September 1998; Promotor Prof. Dr. P.J. Mulders.

4. S. Groot Nibbelink, Supersymmetric non-linear Unification in Particle Physics, Free Univ. Amsterdam, November 2000; Promotor: Prof. Dr. J.W. van Holten.

Relevant developments at the NIKHEF institute

Several NIKHEF scientists hold special chairs at one of the universities, where they contribute to teaching and research. In theoretical physics van Holten is associated with the Free University (VUA), Koch with the university of Amsterdam (UvA), Laenen with the university of Utrecht (UU), and Schellekens with the university of Nijmegen (KUN).

NIKHEF Research Programme 1998-2001

The research of the NIKHEF Theory Group covers a broad range of subjects from hadron structure, QCD and supersymmetry to string theory, with an emphasis on particle physics phenomenology. The main topics are summarized here.

• QCD: physics of the standard model and beyond

Work in QCD centers around high-order perturbation theory and its applications to phenomenology. We mention three projects in particular:

a. The precision of present day collider experiments requires NNLO calculations in QCD to match theory with experiments. To carry out accurate tests of the standard model and search for signals of new physics at the Tevatron and LHC, a precise knowledge of the running coupling α_s(μ^2) and the parton densities inside the nucleon is mandatory. The calculations necessary to determine the nucleon structure functions to the required level of precision involve huge numbers (thousands) of Feynman diagrams, and can only be performed using the most sophisticated computer algebra techniques available. The programme FORM developed by Vermaseren represents the state of the art, and is the de facto world standard for calculations in high-energy physics. In collaboration with S. Moch, A. Vogt and M. Botje he is involved in a project to develop a complete new set of parton distribution functions in NNLO meeting the highest standards for the LHC. b. Resummation techniques allow to go one step beyond perturbation theory, or to improve perturbation theory when large radiative corrections are present which do not become negligeable at any order of perturbations theory. In particular, the effect of soft gluons and long-range correlations are taken into account by Sudakhov-resummation of large logarithms factorizing in cross sections and decay rates. Laenen and co-workers have developed such techniques for various processes, including t̄t production at NLO in proton collisions, and the electroproduction of charm to NNLO. They lead to markably improved results, such as strongly reduced scale-dependence of cross sections and better control over tranverse momentum effects.

c. To relate theoretical calculations with experimental data, it is important to develop Monte Carlo programs for the calculation of event distributions of various types. At NIKHEF NLO Monte Carlo generators have been developed for heavy quark production in photon and ep collisions, as well as for single top production in pp-scattering. The latter one is presently being integrated in the D0-experiment and will allow the determination of top couplings in the CKM matrix.

• Hadrons at finite temperature

The transition between the confined and unconfined phases of QCD is preceded by a transition region in which the structure of hadrons changes: a ‘melting’ process in which the size increases and partons can move more freely at large distances. To investigate these processes, Koch has initiated a programme to study hadron form factors at finite temperature. The lattice calculations on which these studies are based are carried out in collaboration the university of Bielefeld (E. Laermann).

• Supersymmetry a. Supersymmetry appears in many guises; in field theory it can be used as a Bose-Fermi symmetry to extend the standard model, directly or in a gauge unification scenario. In supergravity it is elevated to the status of a local symmetry. As the unification scale is supposedly close to the Planck scale, both linear and non-linear gauge-unification scenarios can be incorporated in a supergravity frame work. Consistency of such scenarios depends on the cancellation of anomalies; van Holten and co-authors have found a way to circumvent previous no-go theorems in this context allowing anomaly matching in non-linear unification schemes based on Kaehler coset spaces like SO(10)/SU(5)×U(1) or E_6/SO(10) × U(1).

b. Supersymmetries also arise in the context of the quantum mechanics of spinning particles and strings; in certain non-trivial background fields, associated with monopoles, instantons or black holes, non-standard supersymmetries can be realised, first discovered jointly by Gibbons, Rietdijk and van Holten. This work has been extended and applied to various systems; it has also inspired work to find an expression for anomalies in space-times with torsion and non-trivial boundaries (Peeters and Waldron).

• Open string theory String theory is the main candidate for a theory of quantum gravity. As no string-field theory exists, perturbation theory for closed strings is formulated in terms of conformal field theories on Riemann-surfaces. For open strings, such a formulation is more difficult. Schellekens and his students study the conformal field theory formulation of open strings, studying in particular the role of structures known as D-branes and O-planes. This work will be continued in the context of the FOM-programme Strings and Quantum Gravity (FP57).

• Classical gravity Classical gravity and cosmology are sidelines of theoretical research at NIKHEF. Van Holten has studied exact gravitational-wave solutions and perturbative expansions for geodesic motion in gravitational background space-times. Groot-Nibbelink and van Tent (UU) have developed a theory of cosmological scalar fields and fluctuations in the CMBR in the context of supersymmetry.

5 Future of the programmes

5.1 Change and continuity in programme and network

The programmes under review, FP31 based at the universities and FP52 based at NIKHEF, have strong thematic links. In addition, a programme String theory and quantum gravity (FP57) co-ordinating all research in these fields, has recently been approved. Together these three programmes constitute since January 1, 2002 a Research Network for Theoretical High-Energy Physics in the Netherlands. Programmes and network have an important impact on research and training in this branch of theoretical physics. All active theoretical high-energy physicists in the Netherlands participate in one or several of the programmes.

The programmes will continue to jointly organize the national seminar on theoretical high-energy physics, an annual series of five one-day meetings of all researchers in the field, at the NIKHEF institute, where ongoing research projects are presented by staff, post-docs and PhD students. Already since the spring of 2000 the two universities in Amsterdam and NIKHEF alternatingly organize a seminar on astroparticle physics and cosmology, attended by colleagues from other research groups (Leiden, Utrecht) as well. The string theory programme organizes widely announced weekly research seminars, alternating between Utrecht and Amsterdam.

The group in Groningen is preparing an international workshop on strings, branes and cosmology to be held in Leiden in November 2002. In August 2003 an Advanced Study Institute on Astro-particle physics will be organized together with experimental subatomic physicists and astronomers.

As mentioned in section 2, staff members of various groups hold special professorships at other locations. The Network and in particular the proposed future research projects around selected themes in the different programmes will stimulate these joint appointments as well as the very important possibilities for Ph.D. students and post-docs at different locations to work on joint projects.

Like in other branches of physics, developments in theoretical high-energy physics are fast and sometimes unexpected. To stay in the forefront of research the programme of the Dutch research community must be flexible and innovative. Compared to the originally approved programmes FP31 and FP52, for the next few years we propose the continuation of succesful projects as well as the exploration of new areas of research. Projects will center around topics in quantum field theory, particle phenomenology and astroparticle physics. It is to be stressed that these three topics are closely interwoven, and researchers often work in more than one field. We provide a brief overview of active developments in each area in turn.

5.2 Quantum field theory

After many years of development quantum field theory (QFT) is still a field full of new ideas and surpises. Fundamental problems in quantum field theory can be identified both in the perturbative and nonperturbative regime.

1. In perturbatively renormalizable QFT an important objective is to find analytic expressions for Feynman diagrams with an arbitrary number of loops. In recent times considerable progress in this direction has resulted from the study of the properties of Mellin transforms and harmonic polylogarithms. The structure of multi-loop diagrams will be further investigated by van Neerven (UL) and Vermaseren (NIKHEF) under the programmes FP31 and FP52.

2. At the interface of perturbative and non-perturbative quantum field theory, resummation techniques are an important tool to analyse all-order perturbative behaviour of field theoretical expressions. Such resummation techniques are closely linked to the factorization properties of the observables in a field theory. Quantum corrections at high orders can become large, e.g. as a result of long-distance correlations. Laenen (NIKHEF/UU) will study extensions and applications of these techniques, in particular in the context of QCD.

3. The presently ongoing project in lightcone field theory by Bakker (VU) is the study of front form quantization as a possible nonperturbative approach to study bound states in field theories. The developments are aimed at applications in QCD to study quark and gluon distribution and fragmentation functions.

4. On the non-perturbative level, non-trivial topological configurations of gauge theories imply the existence of stable objects or well-defined excitations such as monopoles, vortices and instantons. The study of the spectrum and properties of these topological excitations has revealed rich underlying branches of mathematics involving intricate geometrical and group-theoretical structures. Quantum groups and Hopf algebras have been found to play a rôle. Dualities between electric and magnetic charges and phases, as well as between strong- and weak-coupling regimes shed light on the various realizations of symmetries and the phase structure of these theories. Bais and coworkers (UvA) plan specific investigations of such topological properties of quantum field theories, especially in 2 and 3 dimensions. New developments in the classification of the phases of non-abelian (topological) field theories and the related breaking of quantum symmetries have exciting consequences and will be studied in the programme FP31.

5. The quest for understanding of QFT in the perturbative and non-perturbative regimes has stimulated studies of QFT at finite temperature, volume and/or density. Van Baal (UL) investigates non-perturbative aspects of field theories at finite temperature and in finite volume with the aim of increasing the understanding of the relations between different types of topological excitations. An effort to clarify the rôle of self-dual solutions known as calorons will be made. Furthermore, he intends to extend these studies to supersymmetric field theories in finite volume. Because of the sensitivity of such field theories to the global topology of the configuration space, it is expected that topological effects will have a large impact on non-perturbative dynamics.

6. Other studies of finite-temperature QFT address the construction of effective classical actions, the subject of studies by van Weert (UvA), and the dynamics of phase transitions in gauge theories, which may be relevant to heavy ion collisions as well as to the physics of the early universe. Smit (UvA/UU) investigates in particular the non-equilibrium aspects of the dynamics, and the rôle of topological defects. In the context of the programme FP31 he intends to develop methods for realtime simulations, and to address applications to the problem of baryogenesis in the early universe. Prof. Koch (NIKHEF/UvA) and coworkers address the finite temperature properties of QCD by studying the temperature dependence of hadron form factors using a lattice approach. Boer (VUA) has recently started to investigate topological (instanton) aspects of the phase diagram of QCD, in particular regarding the color superconducting phase and the possibility of spontaneous CP violation in QCD, including the relation to heavy ion collisions and the physics of neutron stars.

7. Symmetries determine many properties of quantum field theories. They determine e.g. the spectrum of states, the nature of interactions and the analytical properties of the S-matrix. Space-time symmetries also determine the Planck-scale aspects of QFT, in particular the coupling to gravity. A symmetry of particular interest is supersymmetry, which can be used to construct extensions of the standard model of particle physics at the TeV scale, models of unified gauge interactions (GUTs) as well as supergravity theories. The interplay of supersymmetry and internal symmetries, including the cancellation of anomalies in 4-D non-linear supersymmetric field theories, is studied by van Holten (NIKHEF/VUA). He also investigates supersymmetries and generalizations of supersymmetry in the quantum mechanics of point particles, such as found in the background of monopoles and black holes. As an extension of these studies he has started a project to study supersymmetric generalizations of fluid dynamics (spinning fluids).

5.3 Phenomenology

The applications of quantum field theory to the realm of particle physics provide a rich source of research problems, of importance both to the analysis of existing and the planning of future experiments. Particular topics to be studied are found in the area of the standard model, as well as in possible physics beyond the standard model.

1. The single most important topic in electroweak interactions at present is the mechanism of symmetry breaking and the properties of the Higgs particle(s). The experiments planned at the Tevatron, LHC and future linear electron-positron colliders all aim to establish the existence of the Higgs particle and measure its mass and couplings to quarks and leptons. These studies will reveal the nature of spontaneous symmetry breaking in the electroweak interactions. Signals for the production of a Higgs boson, and the separation of signal and background, require the computation of radiative corrections due to strong interactions (QCD) in next-to-next-to-leading order (NNLO). Such highorder corrections in QCD involve multi-loop diagrams as computed by van Neerven (UL) and Vermaseren (NIKHEF), who has developed the widely used computer algebra programme FORM for such purposes.

2. A quantity of particular importance is the NNLO total cross section for hadron-hadron scattering, which is required to improve our understanding of Higgs-boson production at hadron colliders like Tevatron and LHC. Van Neerven (UL) has undertaken a computation of this total cross section, valid also in the domain of large Higgs boson mass (m_{Higgs} ∼ m_{top}), which is to be completed under the present programme.

3. Another important development in electroweak physics is the recent strong evidence for neutrino masses and oscillations. Apart from its intrinsic interest and the opening up of new channels for CP-violation in the context of the standard model, it has profound implications for the production and spectrum of neutrinos from astrophysical sources. Gaemers (UvA/NIKHEF) and van den Horn (UvA) study the physics of neutrinos and the astrophysical processes in which they are produced. Also Mulders (VUA) plans studies on neutrinos not only from astrophysical but also from terrestrial sources such as a possible future neutrino factory.

4. The study of heavy quarks bridges the domain of both the strong and the electroweak interactions.

The production of top-quarks and b-quarks will enable the determination of their coupling to the Higgs field by measuring the fundamental parameters of the standard model encoded in the CKM matrix. In particular the physics of B-mesons provides an important window on CP-violation, the only one —apart from the neutral kaon system— we can presently study. Laenen (NIKHEF/UU) and coworkers study single-top production, contributing directly to the analysis of Tevratron data. Charm and B-production at colliders are being investigated as well.

5. Application of field theoretical techniques to QCD require dedicated effort. In order to arrive at a reliable prediction of multijet QCD processes, as well as processes involving both QCD and electroweak interactions, it is necessary to understand the colour structure of the cross section. Kleiss (KUN) intends to study colour flow in multijet processes. For accurate MC simulation of complicated processes with many external particles, adequate phase-space algorithms need to be developed. This is a continuing field of research at the KUN (Kleiss). Also, for processes with many external legs, described by extremely large numbers of Feynman diagrams, explicit diagram-by-diagram evaluation quickly becomes impractical. The succesful Caravaglios-Moretti algorithm to compute large tree-level amplitudes needs, if at all possible, to be extended to include loop corrections without invoking the effective action. The feasibility of such an approach will be investigated.

6. Not only in QCD, also in electroweak theory resummation improves the behaviour of perturbative expressions for physical quantities. High-order corrections will be of particular importance at future (linear) colliders. Beenakker (KUN) is involved in such calculations, with special emphasis on large doubly-logarithmic (Sudakov) effects.

7. The structure of hadrons, in particular the proton, is quite complicated. In fact the density of partons (quarks and gluons) inside a proton depends on the energy scale at which it is probed, as described by the parton distribution functions. A precise comparison of the theory with present experiments is possible only if NNLO quantum corrections from QCD are taken into account. The knowledge of proton structure to this accuracy is indispensable for the analysis of data from Tevatron and LHC. Vermaseren and Vogt (NIKHEF) have recently begun a project under the programme FP52 to develop a set of NNLO parton distribution functions meeting the highest standards of precision presently within reach.

8. The study of the quark spin and flavour structure of the nucleon has uncovered an intriguing role for the intrinsic transverse momenta of partons. These are found in azimuthal asymmetries in highenergy semi-inclusive processes, which actually have been observed in LEP (CERN) and HERMES (DESY) experiments. This makes the study of the factorization properties within the framework of QCD necessary. This will become the focus of new theoretical studies of Mulders and Boer (VUA).

9. The study of the baryon (meson) - baryon interactions will remain the main subject of Rijken (KUN). With the coming of the Japan-Hadron-Facility (JHF) in 2006, the study of baryon-baryon interactions will enter a new era. The detailed description and understanding of these interactions will be basic for the analysis of the new experiments and the possibility for progress in the theory of nuclear- and stellar- structure. In particular strange matter will be an important topic.

10. New physics beyond the standard model, such as supersymmetry, implies the existence of a more complicated Higgs sector, involving also new pseudoscalar particles. The computation of their coupling through radiative corrections requires a proper treatment of γ_5 and the ϵ-tensor in regularized perturbation theory, in particular in the presence of IR and collinear divergences. This problem will be addressed by van Neerven (UL).

11. Supersymmetric unification close to the Planck scale in an effective supergravity scenario may involve non-renormalizable couplings, not only in the gravitational but also in the gauge sector. Consistent (anomaly-free) models with a standard-model fermion generation spectrum are studied by van Holten and coworkers (NIKHEF/VUA).

5.4 Astroparticle physics

Increasing amounts of precise and exciting data on astrophysics and cosmology have opened up the study of applications of field theory and particle physics to the dynamics and evolution of the universe at large. Studies of the proper motion of stars in galaxies, and of galaxies in clusters point to the existence of large amounts of non-baryonic dark matter, the nature of which is presently completely unknown. Speculations run from black holes to weakly interacting heavy neutral particles, such as are predicted e.g. by supersymmetric extensions of the standard model.

New states of ordinary baryonic matter can arise under extreme pressure and density, as in neutron stars, or at extreme density and temperature, as in the early universe. Phase transitions can occur, driven for example by electroweak symmetry breaking, chiral symmetry breaking in QCD, or GUT-scale symmetry breaking close to the Planck scale. In such processes localizable or quasi-localizable extended objects can be formed, like monopoles and strings. All such processes can be modeled in analytical and numerical studies of field theories at finite density and temperature. Laboratory experiments in condensed matter systems can provide experimental tests of such calculations.

A special and important problem in this relation is the origin of baryonic matter, and the domination of matter over anti-matter. Its explanation must involve unusual but real field-theory and particle-physics effects, like CP-violation and non-equilibrium thermodynamics.

Research efforts in these directions in the context of the present programmes (FP31 and FP52) are to be stepped up.

1. We already mentioned the involvement of Smit (UvA) in numerical simulations of phase transitions in the standard model with an eye to the problem of baryogenesis. Also the plans of Koch (NIKHEF/UvA) to study cosmological applications of his work on the phase transition between a hadron gas and a quark-gluon plasma as well as the work of Boer (VUA) on QCD phases have astrophysical impact

2. Prof. Achúcarro (UL) has recently been appointed in Leiden to study the cosmological phase transitions and the formation of topological excitations in such processes. The simulation of such processes in condensed matter systems has her special interest^1. Prof. van Weert (UvA) is also involved in studies of phase transitions in condensed matter systems.

3. The observed expansion and flatness of the universe, deduced from the recent measurements of the redshift of distant supernovae and the fluctuation spectrum of the cosmic microwave background, provide evidence for an epoch of inflation and the existence of dark matter and energy, including a cosmological constant. Cosmic scalar fields can provide a mechanism to drive inflation and/or provide the dark energy necessary to explain the observed flatness of space. The origin and dynamics of such cosmic scalar fields may open up an observational window on Planck scale physics. Other windows on the universe at very early times are expected from the study of relic neutrinos and gravitational waves. In recent years Prof. van Holten (NIKHEF/VUA) has been involved in the study of the properties, the sources and the detection of gravitational waves. He is advisor to the DFG (Germany) in setting up a theory programme linked to the GEO 600 gravitational wave observatory. Under his supervision and that of prof. ’t Hooft (UU), Groot Nibbelink (NIKHEF) and van Tent (UU) have begun to investigate cosmological scalar fields and their rôle in driving inflation. Such studies will be extended in the near future.

4. We already mentioned the interest in neutrinos from astrophysical sources and their production mechanisms by Gaemers (UvA/NIKHEF) and van den Horn (UvA). The participation of NIKHEF in the ANTARES experiment to develop a high-energy neutrino telescope in the Mediterranean has stimulated interest in the astrophysics and cosmology involved. It is intended to initiate a new line of research in this direction by appointment of a junior researcher (post-doc/tenure track level) under the programme FP52.

5. At the intersection with string theory, scenarios for cosmology based on brane worlds have been developed recently and are presently under intense investigation. Supersymmetry, which is a desirable property from the phenomenological point of view, is hard to reconcile with these models. In a similar vein, supersymmetry and a positive cosmological constant, which is indicated by recent observations, do not go well together. Bergshoeff and de Roo plan to investigate these problems. The groups in Leiden, Amsterdam and Groningen will organize the International Workshop Branes and Cosmology at the Lorentz Center in Leiden in november 2002. One of the purposes of this Workshop is to stimulate interactions between the theoretical physics and astronomy communities in the Netherlands.

1Prof. Achúcarro is presently secretary of COSLAB, an ESF programme to support studies of cosmology in the laboratory.

6 Programme summary and requested support

6.1 FP31: Fundamental interactions

The summary of the status at present is given in the following table, containing the actual number of postdoc and graduate student months spent in the years 1999, 2000 and 2001, the number of months committed because of currently employed postdocs and graduate students and the remaining number of months that according to the plans in section 5 will be spent in the years 2002 up to end of 2006 in the programme FP31.

actually already remaining total in used in committed request location proposal 1999-2002 2002-2007 2002-2007 Staff (months) 84 36 48 0 FOM-A-01 84 36 48 0 FOM-L-01 Postdocs (months) 240 103 78 96 FOM-A-01 23 21 24 FOM-G-01 3 21 0 FOM-L-01 20 0 24 FOM-N-01 12 12 24 FOM-U-01 30 18 0 FOM-V-01 15 6 24 OIOs (months) 816 291 143 336 FOM-A-01 72 35 96 FOM-G-01 58 21 0 FOM-L-01 20 0 96 FOM-N-01 39 33 48 FOM-U-01 70 35 48 FOM-V-01 32 19 48

Table 6.1: Employment of post-docs and PhDs in FP31

The remaining positions are intended to support the following research projects (the numbers refer to the items listed in section 5):

group position supervisor field topic FOM-A-01 oio Smit Astro-particle 5.2.6; 5.4.1 oio Bais QFT 5.2.4 pd QFT/Astro-particle 5.2.4/5/6; 5.4.1 FOM-G-01 pm Astro-particle 5.4.5 FOM-L-01 oio/pd Achúcarro Astro-particle 5.4.2 oio van Neerven Phenomenology 5.3.1/2/10 pd van Baal QFT 5.2.5 FOM-U-01 oio ’t Hooft QFT 5.2.x FOM-N-01 oio Kleiss Phenomenology 5.3.5 pd Phenomenology 5.3.6 FOM-V-01 oio Mulders Phenomenology 5.3.8 pd Astro-particle 5.2.6

Table 6.2: Requested support in FP31

6.2 FP52: Theoretical subatomic physics

The NIKHEF Theory Group being based at a FOM research institute, not only its research grants but basically all its financial support comes through FOM, including staff salaries, infrastucture and overhead. As its budget is part of the NIKHEF budget, and separate from the university support programme FP31, the NIKHEF programme FP52 receives independend funding. For the remaining period of the programme FP52, the years 2003-2007, we request the following annual support:

Amount p.a. (kEuro) Personnel:

- 5 senior staff 410 - 1 visitor position 40 - 2 junior staff (post-doc) 90 - 3 Ph D positions 105 Material and travel support 40 Indirect costs 180 Total 865

Table 6.3: Total annual budget request for FP52

The research programme to be supported by these positions is summarized below.

senior staff research fields J. Koch QCD and hadron structure at finite temperature E. Laenen perturbative QCD, heavy quark physics and Sudakov effects A.N. Schellekens open string theory and D-branes J.W. van Holten supersymmetry, gravity and cosmology J.A.M. Vermaseren multiloop QCD, structure functions and computer algebra

Table 6.4a: Permanent staff FP52

post-docs research field topic # months 2 high-order perturb. QCD/structure functions 5.3.1/4/7 48 1 astroparticle/neutrino physics 5.4.4/1/3 24 1 QCD/hadrons at finite temperature 5.2.6 24 1 supersymmetry/cosmology 5.2.7/5.4.3 12

Table 6.4b: Requested post-doc positions FP52

PhD (oio) research field topic # months 1 high-order perturb. QCD/heavy quark physics 5.3.1/4/7 48 1 QCD/hadrons at finite temperature 5.2.6 48 1 supersymmetry/astroparticle physics 5.2.7/5.4.3/4 48

Table 6.4c: Requested PhD positions FP52

The visitor position is used to support international collaborations of the various research projects, and to invite guests contributing to the information and education of the members of the theory group and their colleagues in theoretical or experimental subatomic physics on new developments in high-energy physics, by giving seminars or lectures. A small part of the budget is used to provide material support for emeritus prof. M. Veltman, who is a permanent guest of the NIKHEF theory group.

A Publications

A.1 Publications Hth-A

1. G. Aarts and J. Smit, Classical Approximation for Time Dependent Quantum Field Theory: Diagrammatic Analysis for Hot Scalar Fields, Nucl. Phys. B511 (1998) pp. 451-478.

2. F.A. Bais, N.M. Muller, Topological field theory and the quantum double of SU(2), Nucl. Phys.

B530 (1998) 349-400.

3. F.A. Bais, B.J. Schroers, Quantization of monopoles with nonAbelian magnetic charge, Nucl. Phys.

B512 (1998) 250-294.

4. F.A. Bais, et al., (ed), Strings, Proceedings International Conference

“Strings’97”, Amsterdam, the Netherlands, June 16-21, 1997, Nucl. Phys. B, Proc. Suppl. 68 (1998) 397 .

5. S. Bilke, Z. Burda, A. Krzywicki, B. Petersson, G. Thorleifsson, 4-D Simplicial Quantum Gravity unteracting with Gauge Matter Fields, Phys.Lett. 418B (1998) 266-272.

6. S. Bilke, Z. Burda, A. Krzywicki, B. Petersson, G. Thorleifsson, 4-D Simplicial Quantum Gravity:

Matter Fields and the corresponding effective action, Phys.Lett. 432B (1998) 279-286.

7. R. Dijkgraaf, H. Verlinde and E. Verlinde, Notes On Matrix And Micro Strings, Nucl. Phys. Proc.

Suppl. 68 (1998) 28-54

8. R. Dijkgraaf, H. Verlinde and E. Verlinde, Notes On Matrix And Micro Strings, Nucl. Phys. Proc.

Suppl. 67 (1998) 225-250.

9. Les Houches Lectures on Fields, Strings and Duality, in “Quantum Symmetries,” Les Houches LXIV, 1995, Eds. A. Connes, K. Gawedzki, J. Zinn-Justin Elsevier, Amsterdam, 1998, 3–147, hep-th/9703136.

10. L.P.A. Haakman, O.V. Kancheli and J.H. Koch, The BFKL Pomeron with running coupling constant: how much of its hard nature survives? , Nucl. Phys. B518 (1998) 275-302.

11. L.P.A. Haakman, A.B. Kaidalov and J.H. Koch, Charm production in deep inelastic and diffractive scattering, Eur. Phys. Journal C1 (1998) 547-561.

12. C.M. Hofman and J.-S. Park, Monads, Strings, M-Theory, Nucl. Phys. B 520 (1998) 229-260.

13. J.H. Koch, H.R. Mall and S. Lenz, Stochastic methods for zero energy quantum scattering, Comp.

Phys. Communications 108 (1998) 115-146.

14. T.H. Koornwinder, F.A. Bais, N. Muller, Tensor product representations of the quantum double of a compact group, Commun. Math. Phys. 198 (1998) 157-186.

15. B.J. Nauta and Ch.G. van Weert, Time Dimensional Reduction in Thermal Field Theory, Proceedings of the 5th International Workshop on Thermal Field Theories and Their Applications, U. Heinz (ed.), hep-ph/9811469, 1998.

16. B.J. Schroers, F.A. Bais, Charge sectors and S duality in SU(3) Yang-Mills theory with non-abelian unbroken gauge group, Nucl. Phys. B535 (1998) 197-218.

17. J. Smit, Classical Approximation for Time Dependent Quantum Field Theory: Diagrammatic Analysis for Hot Scalar Fields, Proceedings of the conference Strong and Electroweak Matter, F. Csikor and Z. Fodor eds. (World Scientific 1998) pp. 284-288.

18. J. Smit, Real Time Simulations and the Electroweak Phase Transition, Proceedings of Lattice 97:

15th International Symposium on Lattice Field Theory, Nucl. Phys. (Proc. Suppl.) 63 (1998) pp. 89-94.

19. W.H. Tang and J. Smit, Numerical Study of Plasmon Properties in the SU(2) Higgs Model, Nucl.

Phys. B510 (1998) pp. 401-420.

20. H. Verlinde, Five-branes and Matrix Strings, Nucl.Phys.Proc.Suppl. 62 (1998) 348-362.

21. G.A.P.T. Aarts and J. Smit, Real time dynamics with fermions on a lattice, Nucl. Phys. B555 (1999) 355-394.

22. G.A.P.T. Aarts and J. Smit, Dynamics of fermions and inhomogeneous Bose fields on a spacetime lattice, in: Proc. of Strong and Electroweak Matter ’98, NORDITA and Niels Bohr Institute, Copenhagen, Denmark, December 2-5, 1998, World Scientific Publ., Singapore (1999) 168-172.

23. M. Berkooz and H.L. Verlinde, Matrix Theory, AdS/CFT and Higgs-Coulomb Equivalence, hepth/9907100, JHEP 9911 (1999) 037.

24. S. Bilke and G. Thorleifsson, Simulating four-dimensional simplicial gravity using degenerate triangulations, Phys. Rev. D59 (1999) 124008-124012.

25. S. Bilke and G. Thorleifsson, Simulating 4D simplicial gravity including degenerate triangulations, Nucl. Phys. Proc. Suppl. 73 (1999) 801-803.

26. S. Bilke, Z. Burda, A. Krzywicki, B. Petersson, K. Petrov, J. Tabaczek and G. Thorleifsson, The strong-coupling expansion in simplicial quantum gravity, Nucl. Phys. Proc. Suppl. 73 (1999) 798-800.

27. R. Dijkgraaf, Fields, strings, matrices and symmetric products, in: Proceedings of the Conference ‘Moduli of curves and abelian varieties’, Vieweg, Braunschweig, Duitsland, 1999, pp. 151-199.

28. R. Dijkgraaf, Instanton strings and hyper-Kähler geometry, Nuclear Phys. B 543 (1999) 545-571.

29. S.B. Giddings, F.H. Hacquebord and H.L. Verlinde, High Energy Scattering and D-pair Production in Matrix String Theory, Nucl.Phys. B537 (1999) 260-296.

30. F.H. Hacquebord, Symmetries and Interactions in Matrix String Theory, promotor prof.dr. H.L.

Verlinde, Universiteit van Amsterdam, Amsterdam, September 22, 1999, 120p.

31. C. Hofman, J.-S. Park, Sigma Models for Bundles on Calabi-Yau: A Proposal for Matrix String Compactifications, Nucl.Phys. B561 (1999) 125-156.

32. T. H. Koornwinder, B. J. Schroers, J. K. Slingerland and F. A. Bais, Fourier transform and the Verlinde formula for the quantum double of a finite group, [math.qa/9904029], J. Phys. A: math.gen. 32 (1999) 8539-8549.

33. J.-S. Park, Cohomological Field Theories on Complex Manifolds, promotor prof.dr. H.L. Verlinde, Universiteit van Amsterdam, Amsterdam, November 23, 1999, 165p.

34. J. Smit, Sphaleron rate at high temperature in (1+1) dimensions, Nucl. Phys. Proc. Suppl. 73 (1999) 665-667.

35. W.H. Tang and J. Smit, High-temperature behavior of the Chern-Simons diffusion rate in the 1+1 dimensional abelian Higgs model, Nucl. Phys. B540 (1999) 437-456.

36. M.A. Vazquez-Mozo, A note on supersymmetric Yang-Mills thermodynamics, (hep-th/9905030), Phys. Rev. D60 (1999) 106010-106018.

37. M. de Wild Propitius and F.A. Bais, Discrete gauge theories, in: Particles and Fields. G.W.

Semenoff ed., (CRM Series in Math. Physics) Springer Verlag, Berlin, 1998, 353-440.

38. G. Aarts, B. J. Nauta, and Ch. G. van Weert, Divergences in classical theories at non-zero temperature, Phys. Rev. D61 (2000) 105002-105027.

39. G. Aarts and J. Smit, Particle Production and Effective Thermalization in Inhomogeneous Mean Field Theory, Phys.Rev. D61 (2000) 025002-105027.

40. G. Aarts and J. Smit, Real-Time Dynamics in the (1+1)-D Abelian Higgs Model with Fermions, in: proceedings of the 17th International Symposium on Lattice Field Theory (LATTICE 99), Pisa, Italy, 29 June - 3 July 1999, Nucl.Phys.Proc.Suppl. 83 (2000) 586-588.

41. G. Arcioni, J.L.F. Barbón, J. Gomis and M.A. Vazquez-Mozo, On the stringy nature of winding states in noncommutative thermal field theories, hep-th/0004080, JHEP 0006 (2000) 038.

42. G. Arcioni and M.A. Vazquez-Mozo, Thermal effects in perturbative noncommutative gauge theories, hep-th/9912140, JHEP 0001 (2000) 28.

43. A. Arrizabalaga, B. J. Nauta, and Ch. G. van Weert, Transversality of logarithmic divergences in the classical SU(N) self-energy, Phys. Lett. B491 (2000) 214-218.

44. J. de Boer, String Theory on AdS Backgrounds, Proceedings of Strings 1999, Potsdam, Germany, Class.Quant.Grav. 17 (2000) 1027-1034.

45. J. de Boer, E. Verlinde, H.L. Verlinde, On the Holographic Renormalization Group, JHEP 0008 (2000) 003.

46. J. de Boer, J. Evslin, M.B. Halpern, J.E. Wang, New duality Transformations in Orbifold Theory, Int.J.Mod.Phys. A15 (2000) 1297-1344.

47. J. de Boer, String Theory on AdS Spaces, in: Proceedings of Workshop in Superstring and M-theory, October 27-29, 2000, Kyoto, Japan.

48. R. Dijkgraaf, On The D1-D5 Conformal Field Theory, Class. Quant. Grav. 17, 1035 (2000).

49. A. Feinstein and M.A. Vazquez-Mozo, M-theory resolution of four-dimensional cosmological singularities via U-duality, hep-th/9906006, Nucl. Phys. B568 (2000) 405-420.

50. A. Feinstein, K.E. Kunze and M.A. Vazquez-Mozo, Initial conditions and the structure of the singularity in wave collision induced pre-big-bang cosmology, hep-th/0002070, Classical and Quantum Gravity 17 (2000) 3599-3616.

51. A. Feinstein, K.E. Kunze and M.A. Vazquez-Mozo, Entropy generation and inflation in collision induced pre-big-bang cosmology, hep-th/0004094, Physics Letters B491 (2000) 190-198.

52. B.J. Nauta, Dynamics of Gauge Fields at High Temperature, promotor: prof.dr. Ch.G. van Weert, Universiteit van Amsterdam, Amsterdam, November 8, 2000, UvA, 128 pages, proefschrift.

53. B. J. Nauta and Ch. G. van Weert, Effective classical theory for real-time SU(N) gauge theories at high temperature, Nucl. Phys. B571 (2000) 151-163.

54. B. J. Nauta, Counterterms for linear divergences in classical real-time gauge theories at high temperatures, Nucl.Phys. B575 (2000) 383-396.

55. B. J. Nauta, Effect of CP-violation on the sphaleron rate, Phys. Lett. B478 (2000) 275-279.

56. B. Schroers, Non-abelian Dyons, Proceedings of the Conference “Solitons: properties, dynamics, interactions, applications”, July 1997, Kingston, CA, USA, eds. R MacKenzie, M.B. Paranjape, W.J. Zakrzewski, Springer Verlag, New York, 2000.

57. J.M. Smit, L.J. van den Horn, and S.A. Bludman, Closure in flux-limited neutrino diffusion and two-moment transport, Astron. Astrophys. 356 (2000) 559-569.

58. J. Striet, F.A. Bais, Simple models with Alice fluxes, hep-th/0010236, Phys. Lett. B497 (2000) 172-180.

59. M.A. Vazquez-Mozo, Cosmological singularities in string and M-theory cosmology, published in:

“Recent Developments in Gravitation and Cosmology”, ed. J. Ibanez, University of the Basque Country Press 2000.

60. H.L. Verlinde, Holography and compactification, hep-th/9906182, Nucl. Phys. B580 (2000) 264-274.

61. E. Verlinde, H. Verlinde, RG flow, gravity and the cosmological constant, hep-th/9912018, JHEP 0005 (2000) 034.

62. M. Alishahiha, One-loop Correction of the Tachyon Action in Boundary Superstring Field Theory, Phys. Lett. B510 (2001) 285-294.

63. M. Alishahiha, (De)Constructing Dimensions and Non-commutative Geometry, Phys. Lett. B517 (2001) 406-414.

64. V. Balasubramanian, J. de Boer, E. Keski-Vakkuri, S.F. Ross, Supersymmetric Conical Defects:

Towards a string theoretic description of black hole formation, Phys.Rev. D64 (2001) 064011 1-19.

65. J. de Boer, The Holographic Renormalization Group, in: proceedings of the workshop ”The Quantum Structure of Spacetime and the Geometric Nature of Fundamental Interactions”, Berlin, October 2000, Fortsch.Phys. 49 (2001) 339-358.

66. J. de Boer, M.B. Halpern, N.A. Obers, The Operator Algebra and Twisted KZ Equations of WZW Orbifolds, JHEP 0110 (2001) 011 1-70.

67. A. Feinstein, K.E. Kunze and M.A. Vázquez-Mozo, M-theory resolution of cosmological singularities, in: proceedings of the CAPP 2000 Meeting “Cosmology and Particle Physics”, Ruth Durrer, Juan García-Bellido, Mihail Shaposnikov (eds.), AIP Publishing, 2001.

68. A. Feinstein, K.E. Kunze and M.A. Vázquez-Mozo, Creation of pre-big-bang bubbles from colliding plane waves, in: proceedings of the CAPP 2000 Meeting “Cosmology and Particle Physics”, Ruth Durrer, Juan García-Bellido, Mihail Shaposnikov (eds.), AIP Publishing, 2001.

69. C. Hofman, J.S. Park, Cohomological Yang-Mills Theories on Kahler 3-Folds, Nucl. Phys. B600 (1) (2001) 133-162.

70. G.D. Moore, Kari Rummukainen, Anders Tranberg, Nonperturbative computation of the bubble nucleation rate in the cubic anisotropy model, (e-Print Archive: hep-lat/0103036), NORDITA- 2001-6-HE, UW-PT-01-05, Mar 2001. 55pp. Published in JHEP 0104:017,2001.

71. B. J. Overbosch and F. A. Bais, Inequivalent classes of interference experiments with non-abelian anyons , Phys. Rev. A 64 (2001) 062107 [arXiv:quant-ph/0105015].

72. M. Sallé, J. Smit and J.C. Vink, Thermalization in a Hartree Ensemble Approximation to Quantum Field dynamics, 15 p., Phys. Rev. D64 (2001) 025016.

73. M. Sallé, J. Smit, J.C. Vink, Thermalisation of inhomogeneous quantum scalar fields in 1+1D, in: Verbier 2000 (proceedings CAPP 2000, Verbier, Switzerland), Cosmology and Particle Physics, AIP, Melville, New York, USA, (2001) 429-432.

74. M. Sallé, J. Smit, J.C. Vink, Scalar Field Dynamics: Classical, Quantum and in Between, in:

Proceedings of the SEWM2000 meeting ‘Strong and Electroweak Matter 2000’, 13-17 June 2000, ed. C.P. Korthals Altes, World Scientific, Singapore, 2001, 321-326.

75. M. Sallé, J. Smit, J.C. Vink, Twin Peaks, in: Proceedings of the SEWM2000 meeting ‘Strong and Electroweak Matter 2000’, 13-17 June 2000, ed. C.P. Korthals Altes, World Scientific, Singapore, 2001, p.327-331.

76. M. Sallé, J. Smit, J.C. Vink, Damping and the Hartree ensemble approximation, Proceedings of the XVIIIth International Symposium on Lattice Field Theory ‘Lattice 2000’, Bangalore, India, 17-22 August 2000, Nucl.Phys.B (Proc.Suppl.) 94 (2001) 427-430.

77. M. Sallé, J. Smit, J.C. Vink, Finite temperature simulations from quantum field dynamics? , Proceedings of the XVIIIth International Symposium on Lattice Field Theory 2000, Bangalore, India, 17-22 August 2000, Nucl.Phys.B (Proc.Suppl.) 94 (2001) 431-434.

78. Slingerland, J., F.A. Bais, Quantum groups and non-Abelian braiding in quantum Hall systems, Nuclear Physics B 612 (2001) 229-290.

A.2 Publications Hth-V

1. B.L.G. Bakker, M.N. Chernodub and M.I. Polikaprpov, Abelian monopoles in SU(2) lattice gauge theory as physical objects, Phys. Rev. Lettt. 80 (1998) 30-32

2. B.L.G. Bakker and N.C. Schoonderwoerd, Entanglement of Fock-space expansion and covariance in light-front dynamics, Few-body systems 10 (1998) 119-122

3. B.L.G. Bakker, M.I. Polikarpov and A.I. Veselov, Pauli-potential and Green function Monte-Carlo method for many-fermion systems, Few-body systems 25 (1998) 101-113

4. B.L.G. Bakker, M.N. Chernodub and M.I. Polikaprpov, Abelian monopoles in lattice gluodynamics as physical objects, in Proceedings of the 15th International Symposium on Lattice Field Theory, Nucl. Phys. Proc. Suppl. 63 (1998), 486-488

5. D. Boer, P.J. Mulders and O.V. Teryaev, Single spin asymmetries from a gluonic background in the Drell-Yan process, Phys. Rev. D57 (1998) 3057-3064

6. D. Boer, R. Jakob and P.J. Mulders, Leading asymmetries in two-hadron production in e^+e^− annihilation at the Z pole, Phys. Lett. B424 (1998) 143-151

7. D. Boer and P.J. Mulders, Time-reversal odd distribution functions in leptoproduction, Phys. Rev.

D57 (1998) 5780-5786

8. P.J. Mulders, Single spin asymmetries in semi-inclusive deep inelastic scattering, hep-ph/9803230, in the proceedings of the Cracow Epiphany Conference on Spin Effects in Particle Physics, Jan 9-11, 1998, Cracow, Poland, K. Fialkowski and M. Jezabek, eds., Acta Phys. Pol. B29 (1998) 1225-1234.

9. D. Boer, R. Jakob and P.J. Mulders, Spin physics with spin-0 mesons, hep-ph/9805410, in proceedings of 6^{th} International Workshop on Deep Inelastic Scattering and QCD, Brussels (1998), G.H. Coremans and R. Roosen, eds., World Scientific 1998, p. 642-646.

10. P.J. Mulders and T. Sloan, Spin Physics in deep inelastic Scattering, hep-ph/9806314, in proceedings of 6^{th} International Workshop on Deep Inelastic Scattering and QCD, Brussels (1998), G.H. Coremans and R. Roosen, eds., World Scientific 1998, p. 838-852.

11. M. Anselmino, M. Boglione and F. Murgia, Single spin asymmetries in polarized proton-proton scattering, Phys. Rev. D60 (1999) 0540027

12. B.L.G. Bakker, A.I. Veselov and M.A. Zubkov, Central dominance and the confinement mechanism in gluodynamics, Phys. Lett. B471 (1999) 214-219

13. M. Boglione and M.R. Pennington, Determination of radiative widths of scalar mesons from experimental results on photon-photon to two pion scattering, Eur. Phys. J. C9 (1999) 11-29

14. M. Boglione and P.J. Mulders, Time-reversal odd fragmentation and distribution functions in pp and ep single spin asymmetries, hep-ph/9903354, Phys. Rev. D 60 (1999) 054007

15. M. Anselmino, M. Boglione and F. Murgia, Single spin asymmetries in ⃗pp inclusive processes, In N.E. Tyurin, V.L. Solovianov, S.M. Troshin and A.G. Vfinotsev (eds), Proceedings of the 13th International Symposium on High Energy Spin Physics (SPIN98), Protvino, Russia, Sept. 8-12, 1998, World Scientific (1999), 453-458

16. M. Anselmino, M. Boglione and F. Murgia, Single transverse spin asymmetries in inclusive hadron production, Proceedings of the 7th International Workshop on deep inelastic scattering and QCD (DIS99), Zeuthen, Nucl. Phys. Porc. B79 (1999) 632-634

17. P.J. Mulders, Beyond collinearity in the N(e,e’q) process, nucl-th/990314, in proceedings of the 10.

Miniconference on Studies of Few-Body Systems with High Duty-Factor Electron Beams, Jan 6-7, 1999, NIKHEF, Amsterdam, eds H.P. Blok, E. Jans and G. van der Steenhoven, p. 59

18. M. Boglione and P.J. Mulders, Estimates of T-odd distribution and fragmentation functions, in the Proceedings of the 7. International Workshop on Deep Inelastic Scattering and QCD (DIS99), Desy, Zeuthen, April 1999; hep-ph/9905535, Nucl. Phys. Proc. Suppl. B 79 (1999) 635

19. M. Anselmino, M. Boglione and F. Murgia, Lambda and Lambda-bar polarization in polarized DIS, Phys. Lett. B481 (2000) 253-262

20. M. Anselmino, M. Boglione, J. Hansson and F. Murgia, Predictions for single spin asymmetries in lepton - polarized proton and virtual photon - polarized proton scattering, Eur. Phys. J. C13 (2000) 519-526

21. A. Bacchetta, S. Boffi and R. Jakob, Semi-inclusive structure functions in the spectator model, Eur.

Phys. J. A9 (2000) 131-142

22. A.M. Badalian and B.L.G. Bakker, Strong coupling constant from bottomonium fine structure, Phys.

Rev. D62 (2000) 094031

23. B.L.G. Bakker, A.I. Veselov and M.A. Zabkor, Central dominance and the confinemant mechanism, Nucl. Phys. Proc. Suppl. 83 (2000) 565-567

24. B.L.G. Bakker and C.R. Ji, Disentangling intertwined embedded states and spin effects in light front quantization, Phys. Rev. D62 (2000) 074014

25. D. Boer and P.J. Mulders, Color gauge invariance in the Drell-Yan process, VUTH 99-12, hepph/9906223, Nucl. Phys. B 569 (2000) 505-526

26. D. Boer, R. Jakob and P.J. Mulders, Angular dependences in electroweak semi-inclusive leptoproduction, hep-ph/9907504, Nucl. Phys. B 564 (2000) 471-485

27. A. Bacchetta, M. Boglione, A. Henneman and P.J. Mulders, Bounds on transverse momentum dependent distribution and fragmentation functions, Phys. Rev. Lett. 85 (2000) 712-715

28. M. Boglione and E. Leader, Reassessment of the Collins mechanism for single-spin asymmetries and the behaviour of Δd(x) at large x, Phys. Rev. D61 (2000) 114001

29. M. Boglione and P.J. Mulders, Azimuthal Spin Asymmetries in Semi-Inclusive Production from Positron-Proton Scattering, hep-ph/0001196, Phys. Lett. B478 (2000) 114-120

30. A. Bacchetta and P.J. Mulders, Deep inelastic leptoproduction of spin-one hadrons VUTH-00-20, hep-ph/0007120, Phys. Rev. D 62 (2000) 114004

31. B. Krippa, Chiral properties of hadron correlators in nuclear matter, Nucl. Phys. A672 (2000) 270-284

32. B. Krippa and M.C. Birse, Determination of pion-baryon coupling constant from QCD sum rules, Phys. Rev. C61 (2000) 019802

33. B. Krippa, Chiral NN interaction in nuclear matter, Proceedings of the International Workshop on Effectieve Theories of low energy QCD (2000) 94-99

34. P.J. Mulders and M. Boglione, Perspectives in Polarized Leptoproduction, in Proceedings of the workshop on the Structure of the Nucleon (NUCLEON99), Frascati, June 7 - 9 1999; hep-ph/9907356, Nucl. Phys. Proc. Suppl. A666&667 (2000) 257c-266c

35. P.J. Mulders, Structure of hadrons in hard scattering processes hep-ph/9912493, in the Proceedings of the International Summer School on ”Particle Production Spanning MeV and TeV Energies”, W. Kittel, P.J. Mulders and O. Scholten, eds., NATO Science Series C 554 (Kluwer, 2000), p. 295-324.

36. A. Bacchetta, M. Boglione, A. Henneman and P.J. Mulders, The full spin structure of quarks in the nucleon, VUTH-00-14, hep-ph/0005140, in the proceedings of the workshop on Nucleon Structure in the High x-Bjorken Region (HiX2000), Temple University, Philadelphia, PA, USA; March 30 - April 1, 2000

37. A. Bacchetta and P.J. Mulders, Semi-inclusive vector meson production in DIS, VUTH-00-15, hepph/0006131, proceedings of DIS2000, Liverpool, April 25-30, 2000

38. A. Bacchetta, M. Boglione, A. Henneman and P.J. Mulders, Bounds on distribution and fragmentation functions, VUTH-00-16, proceedings of DIS2000, Liverpool, April 25-30, 2000

39. M. Anselmino, M. Boglione and F. Murgia, Lambda and lambda-bar polarization as a measurement of distribution and fragmentation functions, AIP Conf. Proc. 588 (2001) 255-259

40. M. Boglione and P.J. Mulders, Azimuthal and single spin asymmetries in deep inelastic scattering, Czech. J. Phys. 51 (2001) A115-A120

41. E. Chritova and E. Leader, A strategy for the analysis of semi-inclusive deep inelastic scattering, Nucl. Phys. B 607 (2001) 369-390

42. P.J. Mulders and J. Rodrigues, Transverse momentum dependence in gluon distribution and fragmentation functions, VUTH-00-23, hep-ph/0009343, Phys. Rev. D 63 (2001) 094021

43. A. Bacchetta, R. Kundu, A. Metz and P.J. Mulders, The Collins fragmentation function: a simple model calculation, hep-ph/0102278 Phys. Lett. B 506 (2001) 155-160

44. B.L.G. Bakker, Non-valence contributions, spin and current conservation in light-front dynamics, Nucl. Phys. A 689 (2001) 459-462

45. B.L.G. Bakker, H.-M. Choi and C.-R. Ji, Regularizing the Fermion-loop divergences in the light-front meson currents, Phys. Rev. D 63 (2001) 074014

46. B.L.G. Bakker, A.I. Veselov and M.A. Zubkov, The simple center projection of SU(2) gauge theory, Phys. Lett. B 497 (2001) 159-164

47. A.M. Badalian and B.L.G. Bakker, Nonperturbative hyperfine contribution to the b_1 and h_1 meson masses, Phys. Rev. D 64 (2001) 114040

48. A. Henneman, Bounds on transverse momentum dependent distribution functions, Czech. J. Phys.

51 (2001) A129-A134

49. P.J. Mulders, Parton correlations in the proton; going beyond collinearity, in Proceedings of the Workshop on Physics with Polarized Electron Ion Collider (EPIC99), Bloomington, April 8 - 11 1999; L.C. Bland, J.T. Londergan and A.P. Szczepaniak, eds., World Scientific (2000), p. 35-49; hep-ph/9905563

50. P.J. Mulders, Azimuthal asymmetries in semi-inclusive leptoproduction, in Proceedings of th Ringberg Workshop ’New Trends in HERA Physics 2001’, Ringberg Castle, Germany, June 17-22, 2001, VUTH-01-015, hep-ph/0109038

51. The TESLA-N Study Group; M. Anselmino et al., Electron Scattering with Polarized Targets at TESLA, hep-ph/0011299, DESY 00-160, TPR-00-20

52. B. Pasquini, M. Gorchtein, D. Drechsel, A. Metz and M. Vanderhaeghen, Dispersion relation formalism for virtual Compton scattering off the proton, Eur. Phys. J. A 11 (2001) 185-208

A.3 Publications Hth-G

1. Atkinson, D. and Bloch, J.C.R.: QCD in the infrared with exact angular integrations, Modern Physics Letters A 13 (1998) pp. 1055-1062.

2. Atkinson, D.: Time-symmetric causality, Dialektik 2 (1998) pp. 141-146.

3. Bergshoeff, E.: Properties of p-branes, D-branes and M-branes, Proceedings of the ‘33rd Karpacz Winter School of Theoretical Physics’, Karpacz, Poland, 13-22 February 1997, Nucl. Phys. B (Proc. Suppl.) 61A (1998) pp. 75-85.

4. Bergshoeff, E., Gomis, J., Townsend, P.K.: M-brane intersections from worldvolume superalgebras, Phys. Lett. B421 (1998) pp. 109-118.

5. Bergshoeff, E., Lozano, Y., Ortin, T.: Massive branes, Nucl. Phys. B518 (1998) pp. 363-423.

6. Bergshoeff, E.: Kaluza-Klein monopoles and gauged sigma models, Proceedings of ‘Strings ’97’, editors Bais, F.A., Bergshoeff, E., Wit, B. de, Dijkgraaf, R., Schellekens, A.N., Verlinde, E.P., Verlinde H.L., Nucl. Phys. B (Proc. Suppl.) 68 (1998) pp. 355-366.

7. Bergshoeff, E.: Super d-branes, Volkov Memorial Volume ‘Supersymmetry and Quantum Field Theory’, Springer Verlag ‘Lecture Notes in Physics’, Volume 509 (1998) pp. 42-48.

8. Bergshoeff, E.: Massive branes and creation of branes, Proceedings of the ‘31st International symposium on the theory of elementary particles’, September 2-6, 1997, Buckow, Germany, Wiley-VCH, Berlin (1998) pp. 40-45.

9. Bergshoeff, E., Eyras, E.A., Janssen, B., Lozano, Y.: The massive Kaluza-Klein monopole, Phys.

Lett. B430 (1998) 77-86.

10. Bergshoeff, E., Behrndt, K.: D-instantons and asymptotic geometries, Class. Quantum Gravity 15 (1998) pp. 1801-1813.

11. Bergshoeff, E., Papadopoulos, G., Schaar, J.P. van der: Domain walls on the brane, Phys. Lett.

B430 (1998) pp. 63-70.

12. Bergshoeff, E., Townsend, P.K.: Super D-branes revisited, Nucl. Phys. B531 (1998) pp. 226-238.

13. Bergshoeff, E., Sorokin, D., Townsend, P.K.: The M5-brane Hamiltonian, Nucl. Phys. B533 (1998) pp. 303-316.

14. Eyras, E., Janssen, B. and Lozano, Y.: 5-branes, KK-monopoles and T-duality, Nuclear Physics B531 (1998) pp. 275-301.

15. Roo, M. de, Panda, S. and Schaar, J.P. van der: Intersecting matrix branes, Physics Letters B426 (1998) pp. 50-56.

16. Achúcarro, A., Borrill, J., Liddle, A.R., The formation rate of semilocal strings, Phys.Rev.Lett. 82 (1999) pp. 3742–3745.

17. Achúcarro, A., Magnetic monopoles and vortices in the standard model of electroweak interactions, Topological defects and the non-equilibrium dynamics of symmetry breaking phase transitions, ed. H. Godfrin, Kluwer Academic Publishers, Dordrecht/Boston/London, 1999, pp. 193–211.

18. Atkinson, D., Peijnenburg, J., Probability as a theory dependent concept, Synthese 118 (1999) pp.

307–328.

19. Atkinson, D., Dirac’s quantum jump, Physics Education 3, pp. 211–228.

20. Atkinson, D., Steenwijk, F.J. van, Infinite resistive lattices, American Journal of Physics 67 (1999) pp. 486–492.

21. Behrndt, K., Bergshoeff, E., Schaar, Halbersma, R., J.P. van der, On domain-wall/QFT dualities in various dimensions, Class.Quant.Grav. 16 (1999) pp. 3517-3552.

22. Bergshoeff, E., Schaar, J.P. van der: On M9-branes, Class. Quantum Gravity 16 (1999) pp. 23-39.

23. Bergshoeff, E., Janssen, B., Ortin, T., Roo, M. de: The super D9-brane and its truncations, Nucl.

Phys. B550 (1999) pp. 289-302.

24. Bergshoeff, E., Townsend, P.K.: Solitons on the supermembrane, JHEP 9905 (1999) 021.

25. Bergshoeff, E.: Domain walls and space-time filling branes, Proceedings of the Dubna International Seminar ‘Supersymmetries and quantum symmetries’, July 1997, in memory of Prof. Victor I. Ogievetsky, Lecture Notes in Physics, Springer Verlag (1999) pp. 155-163.

26. Bergshoeff, E.: Massive branes, Proceedings of the Trieste Conference on Super five branes and physics in 5+1 dimensions, Nonperturbative aspects of strings, branes and supersymmetry, World Scientific (1999) pp. 254-263.

27. Bergshoeff, E., Behrndt, K., Halbersma, R., Schaar, J.P. van der: On domain-wall/QFT dualities in various dimensions, Class. Quantum Gravity 16 (1999) pp. 3517-3552.

28. Borrill, J., Achúcarro, A., Liddle, A.R., The rate of formation of semilocal strings, PASCOS Proceedings of the sixth international symposium on particles, strings and cosmology, ed. P. Nath (1999) pp. 92–??

29. Eyras, E.A., Lozano, Y., The Kaluza-Klein monopole in a massive IIA background, Nucl.Phys.B 546 (1999), pp. 197–??.

30. Eyras, E.A., Lozano, Y., Brane actions and string dualities, Proceedings of the TMR-Network conference ‘Quantum aspects of gauge theories, supersymmetry and unification’, ed. A. Ceresole et al., Lecture Notes in Physics, 525, Springer Verlag Berlin-New York etc. (1999) pp. ??–??

31. Atkinson, D.: Quantum mechanics and retrocausality, in: The universe, visions and perspectives, Eds. N. Dadhich and A. Kembhavi, Kluwer Academic Publishers (2000) 35-50.

32. Bergshoeff, E.: Spacetime-filling branes and strings with sixteen supercharges, Fortschr. Phys. 48 (2000) pp. 1-3, 25-29, Proceedings of the ‘32nd International symposium on the theory of elementary particles’, 1-5 September 1998, Buckow, Germany.

33. Bergshoeff, E., Eyras, E.A., Halbersma, R., Hull, C.M., Lozano, Y., Schaar, J.P. van der: Spacetime filling branes and strings with sixteen supercharges, Nucl. Phys. B564 (2000), pp. 29-59.

34. Bergshoeff, E., Roo, M. de, Wit, T.C. de, Eyras, E.A., Panda, S.: T-duality and actions for non-BPS D-branes. JHEP 0005 (2000) 009.

35. Bergshoeff, E.: Solitons and extended objects, Proceedings of the XIV International Workshop ‘High Energy Physics and Quantum Field Theory’ (QFTHEP ’99), Moscow, Russia, Editors Levchenko, B.B., Savrin, V.I., Moscow State University Press (2000) ISBN 5-88800-080-9, or

http://theory.npi.msu.su/~qfthep/99_−/Proceed99.html, pp. 351-357.

36. Bergshoeff, E., Halbersma, R.: On domain-wall/QFT dualities in various dimensions, Proceedings of the JINR Workshop ‘Supersymmetries and quantum symmetries’ (SQS ’99), Dubna, Russia, Joint Institute for Nuclear Research, Dubna (2000), Editors Ivanov, E., Krivonos, S., Pashnev, A., ISBN 5-85165-557-7, pp. 38-47.

37. Bergshoef, E., Proeyen, A. van: The many faces of 0Sp(1|32), Class. Quantum Gravity 17 (2000) pp. 3277-3303.

38. Bergshoeff, E.: Solitons and extended objects, Proceedings of the ‘XIV Max Born Symposium:

New symmetries and integrable systems’, Karpacz, Poland, editors Frydryszak, A., Lukierski, J., Popowicz, Z., World Scientific (2000), ISBN 981-02-420-0, pp. 119-130.

39. Bergshoeff, E., Berman, D.S., Schaar, J.P. van der, Sundell, P.: A noncommutative M-theory five-brane, Nucl. Phys. B590 (2000) pp. 173-197.

40. Bergshoeff, E., Berman, D.S., Schaar, J.P. van der, Sundell, P.: Critical fields on the M5-brane and noncommutative open strings, Phys. Lett. B492 (2000), pp. 193-200.

41. Bergshoeff, E., Kallosh, R., Proeyen, A. van: Supersymmetry in singular spaces, JHEP 0010 (2000) 033.

42. Bergshoeff, E., Cai, R.-G., Ohta, N., Townsend, P.K.: M-brane interpolations and (2,0) RG flow, Phys. Lett. B495 (2000) pp. 201-206.

43. Berman, D.S., Sundell, P.: Flowing to a noncommutative (OM) five brane via its supergravity dual, JHEP 0010 (2000) 014, hep-th/0007052.

44. Berman, D.S., Parikh, M.: The thermodynamics of confinement and the AdS/CFT correspondence, Phys. Lett. B483 (2000) 271-276.

45. Howe, P.S., Kaya, A., Sezgin, E., Sundell, P.: Codimension one branes, Nucl. Phys. B587 (2000) 481, hep-th/0001169.

46. Behrndt, K., Bergshoeff, E., Roest, D., Sundell, P.: Massive dualities in six dimensions, hepth/0112071.

47. Bergshoeff, E., Roo, M. de, Sevrin, A.: On the supersymmetric non-abelian Born-Infeld action, Proceedings of the EC-RTN workshop ‘The quantum structure of spacetime and the geometrical nature of fundamental interactions’, Berlin, Germany, October 4-10, 2000. Fortschritte der Physik 49 (2001) pp. 433-440.

48. Bergshoeff, E., Kallosh, R., Proeyen, A. Van: Supersymmetry of RS bulk and brane, Proceedings of the EC-RTN workshop ‘The quantum structure of spacetime and the geometrical nature of fundamental interactions’, Berlin, Germany, October 4-10, 2000. Fortschritte der Physik 49 (2001) pp. 625-632.

49. Bergshoeff, E., Roo, M. de, Sevrin, A.: Towards a supersymmetric non-abelian Born-Infeld theory, Proceedings of Strings 2000, Ann Arbor, USA, July 10-15, 2000. Ed. M.J. Duff, J.T. Liu and J. Lu. World Scientific (2001) pp. 110-118.

50. Bergshoeff, E., Roo, M. de, Sevrin, A.: Non-abelian Born-Infeld actions and kappa-symmetry, Journal of Mathematical Physics 42, 7 (2001) pp. 2872-2888. (Special issue entitled ‘Strings, branes and M-theory’.)

51. Bergshoeff, E., Cucu, S., Derix, M., Wit, T. de, Halbersma, R., Proeyen, A. Van: Weyl multiplets of N = 2 conformal supergravity in five dimensions, JHEP 0106 (2001) 051.

52. Bergshoeff, E., Bilal, A., Roo, M. de, Sevrin, A.: Supersymmetric non-abelian Born-Infeld revisited, JHEP 0107 (2001) 029.

53. Bergshoeff, E., Kallosh, R., Proeyen, A. Van: Supersymmetry of RS bulk and brane, Proceedings of the NATO Advanced Research Workshop ‘Noncommutative structures in mathematics and physics’, Kiev, Ukraine, September 24-28, 2000. Ed. S. Duplij, Kluwer Academic Publishers, Dordrecht, 2001, pp. 49-59.

54. Bergshoeff, E., Proeyen, A. Van: Symmetries of string, M and F-theories, Proceedings of the second Gürsey Memorial Conference ‘M-Theory and Dualities’, Istanbul, Turkey, June 2000, Classical & Quantum Gravity 18, 16 (2001) pp. 3083-3094.

55. Bergshoeff, E., Berman, D., Schaar, J.P. van der, Sundell, P.: The M5-brane and noncommutative loop space, Proceedings of the second Gürsey Memorial Conference ‘M-Theory and Dualities’, Istanbul, Turkey, June 2000, Classical & Quantum Gravity 18, 16 (2001) pp. 3265-3273.

56. Bergshoeff, E., Berman, D., Schaar, J.P. van der, Sundell, P.: The M5-brane and noncommutative open strings, Proceedings of the second Gürsey Memorial Conference ‘M-Theory and Dualities’, Istanbul, Turkey, June 2000, Classical & Quantum Gravity 18, 16 (2001) pp. 3259-3263.

57. Bergshoeff, E., Kallosh, R., Ortín, Roest, D., Proeyen, A. Van: New formulations of D = 10 supersymmetry and D8 − O8 domain walls, Classical & Quantum Gravity 17 (2001) pp. 3359-3382.

58. Bergshoeff, E., Roo, M. de, Sevrin, A.: On the supersymmetric non-abelian Born-Infeld action, Proceedings of the international conference ‘Supersymmetry and Quantum Field Theory’, dedicated to the 75th birthday of Professor Dmitrij Volkov, Kharkov, Ukraine, July 25-29, 2000. Nuclear Physics B (Proc. Suppl.) 102 & 103 (2001) pp. 50-55.

59. Bergshoeff, E.: Brane plus bulk supersymmetry in ten dimensions, A.I.P. Conference Proceedings, Vol. 589 (2001), ISBN 0-7354-0029-6. Ed. J. Lukierski and J. Rembielinski, Proceedings of the XXXVII Karpacz Winter School of Theoretical Physics ‘New developments in fundamental interaction theories’, Karpacz, Poland, February 2001, pp. 31-45.

60. Bergshoeff, E., Roo, M. de, Sevrin, A.: Non-abelian Born-Infeld and kappa-symmetry, Proceedings of the 9th Marcel Grosmann meeting on ‘Recent developments in theoretical and experimental general relativity, gravitation and relativistic field theories’, Rome, Italy, July 2-8, 200@. Ed. V.G. Gurzadyan, R. Jantzen and R. Ruffini,

http://www.icra.it/MG/mg9/Proceedings/Proceedings.html and World Scientific, Singapore,

2001.

61. Bergshoeff, E., Proeyen, A. Van: The unifying superalgebra OSP (1|32), Proceedings of the international conference ‘Quantization, gauge theory and strings’, to the memory of Professor Efim Fradkin, Moscow, Russia, June 2000. World Scientific 2001, pp. 48-59.

62. Bergshoeff, E., Berman, D., Schaar, J.P. van der, Sundell, P.: The M5-brane and noncommutative loop space, Proceedings of the international conference ‘Quantization, gauge theories and strings, to the memory of Professor Efim Fradkin, Moscow, Russia, June 2000. World Scientific 2001, pp. 219-230.

63. Bergshoeff, E., Berman, D., Schaar, J.P. van der, Sundell, P.: The M5-brane and noncommutative open strings, Proceedings of the international conference ‘Quantization, gauge theories and strings, to the memory of Professor Efim Fradkin, Moscow, Russia, June 2000. World Scientific 2001, pp. 231-236.

64. Berman, D.S., Sundell, P.: AdS_3 OM theory and the self-dual string or membranes ending on the five-brane, hep-th/0105288.

65. Berman, D.S., Cederwall, M., Gran, U., Larsson, H., Nielsen, M., Nilsson, B.E.W., Sundell, P., Deformation independent open brane metrics and generalized theta parameters, hep-th/0109107.

66. Larsson, H., Sundell, P.: Open string/open D-brane dualities: old and new, JHEP 0106 (2001) 008, hep-th/0103188.

67. Sezgin, E., Sundell, P.: Doubletons and 5D higher spin gauge theory, JHEP 0109 (2001) 036, hep-th/0105001.

68. Sezgin, E., Sundell, P.: Towards massles higher spin extension of D = 5, N = 8 gauged supergravity, JHEP 0109 (2001) 025, hep-th/0107186.

69. Sezgin, E., Sundell, P.: 7D bosonic higher spin theory: symmetry algebra and linearized constraints, hep-th/0112100.

A.4 Publications Hth-L

1. E. Accomando et al. (W. Beenakker), Physics with e^+e^− linear colliders, Phys. Rept. 299 (1998) 1-78.

2. T. Plehn and W. Beenakker, Stop mixing in the MSSM, in Quantum Effects in the MSSM , ed. J. Sola (World Scientific, Singapore, 1998), p. 244-249.

3. W. Beenakker and G. Passarino, Large-angle Bhabha scattering at LEP 1, Phys. Lett. B425 (1998) 199-207.

4. W. Beenakker, M. Krämer, T. Plehn, M. Spira and P.M. Zerwas, Stop production at hadron colliders, Nucl. Phys. B515 (1998) 3-14.

5. W. Beenakker and A. Denner, Radiative corrections to off-shell gauge-boson pair production, Acta Phys. Polon. B29 (1998) 2821-2838.

6. W. Beenakker, F.A. Berends and A.P. Chapovsky, Final-state radiation and line-shape distortion in resonance pair production, Phys. Lett. B435 (1998) 233-239.

7. F.A. Berends, C.G. Papadopoulos and R. Pittau, On the determination of M_w and TGC’s in W-pair production: methods and analytic results, Phys. Lett. B417 (1998) 385-389.

8. F.A. Berends et al., Report on the working group on the measurement of triple gauge boson couplings, J. Phys. G24(1998) 405-419.

9. G.A. Schuler, F.A. Berends, R. van Gulik, Meson photon transition form-factors and resonance cross sections in e^+e^− collisions, Nucl. Phys. B523 (1998) 423-438.

10. F.A. Berends, A.I. Davydychev,N.I Ussyukina, Threshold and pseudothreshold values of the sunset diagram, Phys. Lett. B426 (1998)95-104.

11. F.A. Berends, C.G. Papadopoulos and R. Pittau, Wexter and Erafitter: Two programs to fit M_w at LEP2 using the best measurable kinematic variables, Comp. Phys. Comm. 115(1998) 32-34.

12. A. Keurentjes, A. Rosly and A.V. Smilga, Isolated vacua in supersymmetric Yang-Mills theories, Phys. Rev. D58 (1998) 081701-081704.

13. T.C. Kraan and P. van Baal, Exact T-duality between Calorons and Taub-NUT spaces, Phys. Lett.

B428 (1998) 268-276.

14. T.C. Kraan and P. van Baal, Periodic Instantons with non-trivial Holonomy, Nucl. Phys. B533 (1998) 627-659.

15. T.C. Kraan and P. van Baal, New Instanton Solutions at Finite Temperature, Nucl. Phys. A642 (1998) 229-304.

16. T.C. Kraan and P. van Baal, Monopole constituents inside SU(n) Calorons, Phys. Lett. B435 (1998) 389-395.

17. P. van Baal, Gribov ambiguities and the fundamental domain, in: “Confinement, Duality and Nonperturbative Aspects of QCD”, NATO ASI Series B: Vol. 368 (Plenum Press, 1998), pp. 161-178.

18. P. van Baal, The QCD vacuum, Nucl. Phys. B(Proc.Suppl.) 63A-C (1998) 126-137.

19. P. van Baal, editor, “Confinement, Duality and Non-perturbative Aspects of QCD”, NATO ASI Series B: Vol. 368 (Plenum Press, 1998).

20. M. Buza, Y. Matiounine, J. Smith, W.L. van Neerven, ”Charm electroproduction viewed in the variable-flavour number scheme versus fixed order perturbation theory”, Eur. Phys. J. C1 (1998) 301-320.

21. P.J. Rijken and W.L. van Neerven, ”O(α^2_s ) Contributions to the fragmentation function g_1(x, Q^2) in polarized e^+ e^−-annihilation”, Nucl. Phys. B523 (1998) 245-264.

22. Y. Matiounine, J. Smith, W.L. van Neerven, ”Two-loop operator matrix elements calculated up to finite terms”, Phys. Rev. D57 (1998) 6701 - 6722.

23. Y. Matiounine, J. Smith, W.L. van Neerven, ”Two-loop operator matrix elements calculated up to finite terms for polarized deep inelastic lepton-hadron scattering”, Phys. Rev. D58 (1998) 76002-1 - 76002-16.

24. W.L. van Neerven, ”Second order QCD contributions to polarized spacelike and timelike processes”, Acta. Phys. Polon. B29 (1998) 1175-1188.

25. W.L. van Neerven, ”Higher Order QCD Corrections to Fragmentation Functions in e^+ e^−-Annihilation”, Acta. Phys. Polon. B29 (1998) 2573-2580.

26. J. Blümlein, V. Ravindran and W.L. van Neerven, ”Relations among polarized and unpolarized splitting functions beyond leading order”, Acta. Phys. Polon. B29 (1998) 2581-2590.

27. J. Blümlein, V. Ravindran and W.L. van Neerven, ” Gluon Regge Trajectory in O(α^2_s )”, Phys. Rev.

D58 (1998) 091502-1 - 091502-5.

28. W.L. van Neerven, ”Resummation of Large Logarithms in the Charm Structure Function”. Proceedings of the 6th International Workshop on Deep Inelastic Scattering and QCD ”DIS98”, Editors GH. Coremans and R. Roosen, World Scientific, p. 162-166.

29. J. Blümlein, V. Ravindran, W.L. van Neerven, A. Vogt, ”The Unpolarized Gluon Anomalous Dimension at Small x”. Proceedings of the 6th International Workshop on Deep Inelastic Scattering and QCD ”DIS98”, Editors GH. Coremans and R. Roosen, World Scientific, p. 211-216.

30. V. Ravindran and W.L. van Neerven, ”Second order QCD corrections to the forward-backward asymmetry in e^+ e^−-collisions”, Phys. Lett. B445 (1998) 214-222.

31. V. Ravindran and W.L. van Neerven, ”Heavy flavour mass corrections to the longitudinal and transverse cross sections in e^+ e^−-collisions”, Phys. Lett. B445 (1998) 206-213.

32. W. Beenakker, F.A. Berends and A.P. Chapovsky, “Radiative corrections to pair production of unstable particles: results for e^+e^− → 4 fermions”, Nucl. Phys. B548 (1999) 3-59.

33. W. Beenakker, F.A. Berends and A.P. Chapovsky, “One-loop QCD interconnection effects in pair production of top quarks”, Phys. Lett. B454 (1999) 129-136.

34. W. Beenakker, F.A. Berends and A.P. Chapovsky, “Radiative corrections to W-pair mediated fourfermion production at LEP2”, Proceedings of the IVth International Symposium on Radiative Corrections (RADCOR 98), Barcelona, Editor J. Sola, World Scientific 1999.

35. A.P. Chapovsky and V.A. Khoze, “Screened-Coulomb ansatz for the non-factorizable radiative corrections to the off-shell W^+W^− production”, Eur. Phys. J. C9 (1999) 449-457.

36. J. de Boer and S.L. Shatashvili, ”Two-dimensional Conformal Field Theories on AdS_{2d+1} Backgrounds”, JHEP 9906 (1999) 013.

37. A. Keurentjes, ”Non-trivial flat connections on the 3-torus I: G_2 and the orthogonal groups”, Journal of High Energy Physics, JHEP 9905 (1999) 001.

38. A. Keurentjes, ”Non-trivial flat connections on the 3-torus II: The exceptional groups F_4 and E_6, 7, 8”, Journal of High Energy Physics, JHEP 9905 (1999) 014.

39. T. DeGrand, A. Hasenfratz and T.G. Kovács, “Investigating and optimizing the chiral properties of lattice fermion actions”, Nucl. Phys. B547 (1999) 259-280.

40. T.G. Kovács and E.T. Tomboulis, “On P vortices and the Gribov problem”, Phys. Lett. B463 (1999) 104-108.

41. T.C. Kraan and P. van Baal, ”Constituent monopoles without gauge fixing”, Nucl. Phys. B(Proc.Suppl.)

73 (1999) 554-556.

42. P. van Baal, ”Gribov’s Horizon - a Vista on Non-perturbative Gauge Theory”, in: Continuous Advances in QCD 1998, ed. A.V. Smilga (World Scientific, Singapore, 1999, pp. 3-18).

43. P. van Baal, ”Nahm gauge fields on the torus”, Phys. Lett. B448 (1999) 26-32. 44. M. García Pérez, A. González-Arroyo, A. Montero and P. van Baal, ”Calorons on the lattice - a new perspective”, JHEP 9906 (1999) 001.

45. M. García Pérez, A. González-Arroyo, C. Pena and P. van Baal, ”Weyl-Dirac zero-mode for calorons”, Phys. Rev. D60 (1999) 031901 (Rapid Comm).

46. Blümlein J. and Neerven W.L. van, ”Less singular terms and small x evolution in a soluble model”, Phys. Lett. B450 (1999) 412-416.

47. J. Blümlein and W.L. van Neerven, ”Heavy flavour contributions to the deep inelastic sum rules”, Phys. Lett. B450 (1999) 417-426.

48. W.L. Neerven, ”Deep inelastic lepton-hadron scattering as a test of perturbative QCD”, Nucl. Phys.

B (Proc. Suppl.) 79 (1999) 36-50.

49. J. Blümlein, V. Ravindran and W.L. Neerven, ”Relations among higher order QCD corrections”, Nucl. Phys. B (Proc. Suppl.) 79 (1999) 169-172.

50. J. Blümlein, V. Ravindran and W.L. van Neerven, ”Relations among QCD corrections beyond leading order”, J. Phys. G: Nucl. Part. Phys. 25 (1999) 1551-1552.

51. A. Vogt, ”Structure function evolution at next-to-leading order and beyond”, Nucl. Phys B (Proc.

Suppl.) 79 (1999) 102-104.

52. A. Vogt, Soft gluon effects in deep-inelastic structure functions, Phys. Lett. B471 (1999) 97-102. 53. W. Beenakker, F.A. Berends and A.P. Chapovsky, ”An effective Lagrangian approach for unstable particles”, Nucl. Phys. B573 (2000) 503-535.

54. M.W. Grunewald et al. (W. Beenakker, F.A. Berends and A.P. Chapovsky), ”Four Fermion Production in Electron-Positron Collisions”, CERN Yellow Report, CERN 2000-09-A, 1-135.

55. M.N. Chernodub, T.C. Kraan and P. van Baal, Exact fermion zero-mode for the new calorons, Nucl.Phys. B(Proc.Suppl.) 83-84 (2000) 556-558.

56. J. de Boer, String Theory on ADS Background, Class. Quant. Grav. 17 (2000) 1027-1034.

57. J. de Boer, E. Verlinde, H. Verlinde, On the Holographic Renormalization Group, JHEP 08 (2000) 003.

58. J. de Boer, J. Evslin, M.B. Halpern, J.E. Wang, New Duality Transformations in Orbifold Theory, Int. J. Mod. Phys. A15 (2000) 1297-1344.

59. M. García Pérez, A. González-Arroyo, C. Pena and P. van Baal, Nahm dualities on the torus – a synthesis, Nucl. Phys. B564 (2000) 159-181.

60. M. García Pérez, A. González-Arroyo, A. Montero, C. Pena and P. van Baal, Recent results on self-dual configurations on the torus, Nucl.Phys. B(Proc.Suppl.) 83-84 (2000) 464-466.

61. M. García Pérez, T.G. Kovács and P. van Baal, The Instanton Size Distribution, Phys. Lett. B472 (2000) 295-301.

62. A. Keurentjes, Orientifolds and twisted boundary conditions, Nucl. Phys. B589 (2000) 440-460.

63. T.G. Kovács, Instantons and Chiral Symmetry on the Lattice, Phys. Rev. D62 (2000) 034502.

64. T.G. Kovács, Instanton Effects in Hadron Spectroscopy Revisited, Nucl. Phys. B(Proc. Suppl.)

83-84 (2000) 500-502.

65. T.G. Kovács, Instantons and Fermions on the Lattice, in: Lattice fermions and structure of the vacuum, eds. V. Mitrjushkin and G. Schierholz, NATO Science Series C Vol. 553 (Kluwer, Dordrecht, 2000), pp. 299-306.

66. T.G. Kovács and E.T. Tomboulis, Computation of the Vortex Free Energy in SU(2) Gauge Theory, Phys. Rev. Lett. 85 (2000) 704-707.

67. T.G. Kovács and E.T. Tomboulis, Vortices and Confinement, in: Lattice fermions and structure of the vacuum, eds. V. Mitrjushkin and G. Schierholz, NATO Science Series C Vol. 553 (Kluwer, Dordrecht, 2000), pp. 315-326.

68. T.G. Kovács and E.T. Tomboulis, Bound on the String Tension by the Excitation Probability for a Vortex, Nucl. Phys. B(Proc. Suppl.) 83-84 (2000) 553-555.

69. T.C. Kraan, Instantons, monopoles and toric hyperKahler manifolds, Comm. Math. Phys. 212 (2000) 503-533.

70. P. van Baal, Instantons versus Monopoles, in: Lattice fermions and structure of the vacuum, eds.

V. Mitrjushkin and G. Schierholz (Kluwer, Dordrecht, 2000), pp. 269-279.

71. P. van Baal, Monopoles in Disguise, in: Lightcone QCD and Nonperturbative Hadron Physics, eds.

A.W. Schreiber and A.G. Williams (World Scientific, Singapore, 2000), pp. 301-309.

72. W.L. van Neerven, A. Vogt, ”NNLO Evolution of deep inelastic structure functions: the non-singlet case”, Nucl.Phys. B568 (2000) 263-286.

73. A. Chuvakin, J. Smith, W.L. van Neerven, ”Comparison between variable flavor number schemes for charm quark electroproduction”, Phys. Rev. D61 (2000) 096004.

74. W.L. van Neerven, ”Heavy flavor contributions to QCD sum rules and the running coupling constant”, Published in ”Hadron Physics”, AIP Conference Proceedings #508, Melville, New York, ISBN 1-56396-927-0. Editors: A.H. Blin, B. Hiller, C.A. Sousa, E. van Beveren. p. 162-171.

75. A. Chuvakin, J. Smith, W.L.van Neerven, ”Bottom quark electroproduction in variable flavor number schemes”, Phys. Rev. D62 (2000) 036004.

76. W.L. van Neerven, ”Higher order corrections in perturbative Quantum Chromodynamics”, Pramana J. Phys. 55 (2000) 101-111.

77. J. Blümlein, V. Ravindran, W.L.van Neerven, ”On the Drell-Levy-Yan relation to order α^2_s ”, Nucl.

Phys. B586 (2000) 349-381.

78. V. Ravindran, W.L. van Neerven, ”QCD corrections up to order α^2_s to polarized quark production in e^+ e^−-annihilation”, Nucl. Phys. B589 (2000) 507-544.

79. W.L. van Neerven, A. Vogt, ”NNLO Evolution of deep inelastic structure functions: the singlet case”, Nucl. Phys. B588 (2000) 345-373.

80. W.L. van Neerven, A. Vogt, ”Parton densities and structure functions beyond the next-to-leading order”, Nucl.Phys.Proc.Suppl. 89 (2000) 143-148.

81. W.L. van Neerven, A. Vogt, ”Improved approximations for the three-loop splitting functions in QCD”, Phys. Lett. B490 (2000) 111-118.

82. S. Catani et al. (W.L. van Neerven, A. Vogt), In *Geneva 1999, Standard model physics (and more) at the LHC* 1-115 [hep-ph/0005025].

83. F.A. Berends, C.G. Papadopoulos, R. Pittau, Nextcalibur: A four Fermion Generator for Electron Positron Collisions, Comput. Phys. Commun. 136 (2001) 148-172.

84. Z. Bajnok and D. Nogradi, Geometry of W algebras from the affine Lie algebra point of view, J.

Phys. A34 (2001) 4811-4830.

85. M. García Pérez, T.G. Kovács and P. van Baal, Overlapping Instantons, in: Continuous advances in QCD 2000, ed. M.B. Voloshin (World Scientific, Singapore, 2001), pp. 79-89.

86. P. van Baal, QCD in a Finite Volume, in “At the Frontiers of Particle Physics – Handbook of QCD”, Festschrift in honor of Borris Ioffe, edited by M. Shifman (World Scientific, Singapore, 2001), pp. 683-760.

87. P. van Baal and A. Wipf, Classical Gauge Vacua as Knots, Phys. Lett. B515 (2001) 181-184.

88. W.L. van Neerven, A. Vogt, ”Non-singlet structure functions beyond the next-to-next-to-leading order”, Nucl. Phys. B603 (2001) 42-68.

89. V. Ravindran, W.L. van Neerven,”QCD and power corrections to sum rules in deep-inelastic leptonnucleon scattering”, Nucl. Phys. B605 (2001) 517-557.

90. W.L. van Neerven, ”Production of Heavy Quarks in Deep-Inelastic Lepton-Hadron Scattering”, ”Theoretical High Energy Physics MRST 2001”, London, Ontario, Canada, 15-18 May 2001, Editors: V. Elias, D.G.C. McKeon, V.A. Miransky, p. 40-59.

91. W.L. van Neerven, ”Precision Tests of Pertutbative QCD at THERA”, in ”Physics and Experimentation at a Linear Electron-Positron Collider”, Vol. 4: The THERA Book. Electron-Proton Scattering at √ s ∼ 1 TeV. Eds.: U. Katz, M. Klein, A. Levy and S. Schlenstedt, DESY 01-123F vol. 4, DESY-LC-REV-2001-062, p. 256-271.

92. A. Achúcarro and R. Gregory, “Selection rules for splitting strings,” Phys. Rev. Lett. 79 (1997) 1972-1975 [arXiv:hep-th/9705001].

93. A. Achúcarro, J. Borrill and A. R. Liddle, “Semilocal string formation in two dimensions,” Phys.

Rev. D 57 (1998) 3742-3748 [arXiv:hep-ph/9702368].

94. A. Achúcarro, M. de Roo and L. Huiszoon, “Unstable vortices do not confine,” Phys. Lett. B 424 (1998) 288-292 [arXiv:hep-th/9801082].

95. A. Achúcarro, J. Borrill and A. R. Liddle, “The formation rate of semilocal strings,” Phys. Rev.

Lett. 82 (1999) 3742-3745 [arXiv:hep-ph/9802306].

96. A. Achúcarro and T. Vachaspati, “Semilocal and electroweak strings,” Phys. Rept. 327 (2000) 347-426 [arXiv:hep-ph/9904229].

97. A. Achúcarro and J. Urrestilla, “The (in)stability of global monopoles revisited,” Phys. Rev. Lett.

85 (2000) 3091 [arXiv:hep-ph/0003145].

A.5 Publications Hth-N

1. Th.A. Rijken, Proceedings of the International Conference on Hypernuclear Physics, HYPE97, Brookhaven 13-18 October, Brookhaven (N.Y.), Nucl. Phys. A639 (1998) 29.

2. Th.A. Rijken, V.G.J. Stoks, and Y. Yamamoto Soft-core Hyperon-Nucleon Potentials, Phys. Rev.

C 59 (1999) 26.

3. V.G.J. Stoks and Th.A. Rijken Soft-core baryon-baryon potentials for the complete baryon octet, Phys. Rev. C 59 (1999) 3009.

4. Th.A. Rijken, V.G.J. Stoks, and Y. Yamamoto Strangeness Nuclear Physics, Proceedings of the APCTP Workshop (SNP’99) 19-22 February 1999, Soul, Korea, editors Il-T. Cheon, S.W. Hong, and T. Motoba, p. 5, World Scientific (Singapore) 2000.

5. Th.A. Rijken, Few-Body Problems in Physics ’99, Proceedings of the 1st AP-Conference, 23-28 August 1999, Tokyo, Japan, editors S. Oryu, M. Kamimura, and S. Ishikawa, Suppl. 12, p. 317 (2000), Springer-Verlag 2000.

6. Th.A. Rijken, Nucl. Phys. A691 (2001) 322c Proceedings of the VII International Conference on Hypernuclear and Strange Particle Physics, 23-27 October 2000, Torino, Italy.

7. C. Dams, R. Kleiss (Nijmegen U.), P. Draggiotis (Nijmegen U. & Democritos Nuclear Research Center), E.N. Argyres, A. van Hameren, C.G. Papadopoulos (Democritos Nuclear Research Center), RECURSIVE ACTIONS FOR SCALAR THEORIES, e-Print Archive: hep-ph/0112258

8. R. Kleiss (Nijmegen U.). Aug 2000. FIELD THEORY FOR THE STANDARD MODEL, Published in *Caramulo 2000, High-energy physics* 1-42

9. P.D. Draggiotis, R. Kleiss (Nijmegen U.), COUNTING TREE DIAGRAMS: ASYMPTOTIC RE- SULTS FOR QCD - LIKE THEORIES. Oct 2001. 16pp. e-Print Archive: hep-ph/0110225

10. By E.N. Argyres (Democritos Nuclear Research Center), A.F.W. van Hameren (Democritos Nuclear Research Center & Nijmegen U.), R.H.P. Kleiss (Nijmegen U.), C.G. Papadopoulos (Democritos Nuclear Research Center), ZERO-DIMENSIONAL FIELD THEORY, Jan 2001. 38pp. Eur.Phys.J.C19:567-582,2001

11. By P.D. Draggiotis, R.H.P. Kleiss (Nijmegen U.), C.G. Papadopoulos (Democritos Nuclear Research Center), MULTIPARTON PROCESSES IN QCD. Jul 1999. Published in *Tampere 1999, High energy physics* 357-358

12. By Andre van Hameren, Ronald Kleiss (Nijmegen U.), GENERATING QCD ANTENNAS, Eur.Phys.J.C17:611- 621,2000

13. By Petros D. Draggiotis (Nijmegen U. & Democritos Nuclear Research Center), Ronald Kleiss (Nijmegen U.), PARTON COUNTING: PHYSICAL AND COMPUTATIONAL COMPLEXITY OF MULTIJET PRODUCTION AT HADRON COLLIDERS, Eur.Phys.J.C17:437-445,2000

14. By Petros D. Draggiotis, Andre van Hameren, Ronald Kleiss (Nijmegen U.), SARGE: AN ALGO- RITHM FOR GENERATING QCD ANTENNAS, Phys.Lett.B483:124-130,2000

15. Andre van Hameren, Ronald Kleiss (Nijmegen U.), A FAST ALGORITHM FOR GENERATING A UNIFORM DISTRIBUTION INSIDE A HIGH DIMENSIONAL POLYTOPE. Comput.Phys.Commun.133:1- 5,2000

16. Andre van Hameren, Ronald Kleiss (Nijmegen U.), SCALING LIMITS FOR THE LEGO DIS- CREPANCY. Nucl.Phys.B558:621-636,1999

17. Andre van Hameren, Ronald Kleiss (Nijmegen U.), Costas G. Papadopoulos (Democritos Nuclear Research Center), QUANTUM FIELD THEORY FOR DISCREPANCIES. 2. 1 / N CORREC- TIONS USING FERMIONS. Nucl.Phys.B558:604-620,1999

18. Petros Draggiotis (Democritos Nuclear Research Center), Ronald H.P. Kleiss (Nijmegen U.), Costas G. Papadopoulos (Democritos Nuclear Research Center & CERN), ON THE COMPUTATION OF MULTIGLUON AMPLITUDES, Phys.Lett.B439:157-164,1998

19. Andre van Hameren, Ronald Kleiss (Nijmegen U.), QUANTUM FIELD THEORY FOR DISCREP- ANCIES. Nucl.Phys.B529:737-762,1998

20. W. Beenakker (Nijmegen U.), A. Werthenbach (DESY, Zeuthen). DESY-01-131, ELECTROWEAK TWO LOOP SUDAKOV LOGARITHMS FOR ON-SHELL FERMIONS AND BOSONS, hepph/0112030

21. W. Beenakker (Nijmegen U.), S. Dittmaier (DESY), M. Kramer (Edinburgh U.), B. Plumper (DESY), M. Spira (PSI, Villigen), P.M. Zerwas (DESY), HIGGS RADIATION OFF TOP QUARKS AT THE TEVATRON AND THE LHC. Phys.Rev.Lett.87:201805,2001

22. M.C.M. Rentmeester (Nijmegen U.), R.G.E. Timmermans (Groningen, KVI), J.J. de Swart (Nijmegen U.), NORMALIZATION OF NEUTRON PROTON DIFFERENTIAL CROSS-SECTIONS. Phys.Rev.C64:034004,2001

23. M.C.M. Rentmeester (Groningen, KVI & Nijmegen U. & Flinders U.), R.G.E. Timmermans (Groningen, KVI & Utrecht U.), J.L. Friar (Los Alamos), J.J. de Swart (Nijmegen U.), CHIRAL TWO PION EXCHANGE AND PROTON-PROTON PARTIAL WAVE ANALYSIS. Phys.Rev.Lett.82:4992- 4995,1999

A.6 Publications Hth-U

1. Aarts, G. and J. Smit: Classical approximation for time-dependent quantum field theory: Diagrammatic analysis for hot scalar fields, Nucl. Phys. B511 (1998) 451-478.

2. Aarts, G. and J. Smit: Nonequilibrium dynamics with fermions on a lattice in space and time, Proc.

of the 5th International Workshop on Thermal Field Theories and Their Applications, Regensburg, Germany, 10-14 Aug 1998. hep-ph/9811469.

3. Aarts, G.: The classical approximation for real-time dcalar field theory at finite temperature, Proc.

of the 5th International Workshop on Thermal Field Theories and Their Applications, Regensburg, Germany, 10-14 Aug 1998. hep-ph/9811469.

4. G. Aarts: Renormalizability of hot classical field theory, Proc. of the Eötvös Conference in Science:

Strong and Electroweak Matter (SEWM 97), Eger, Hungary, 21-25 May 1997, World Scientific Publ., Singapore (1998) pp. 267-271.

5. Bais, F.A., E. Bergshoeff, B. de Wit, R. Dijkgraaf, A. Schellekens, E. Verlinde and H. Verlinde (eds.): Strings ’97, proc. of the Int. Conf, “Strings ’97”, Amsterdam 16-21 June 1997, Nucl. Phys. B (Proc. Suppl.) 68 (1998).

6. Banerjee, M. and J.A. Tjon: Role of tensor force in nuclear matter saturation, Phys. Rev. C58 (1998) 2120-2125.

7. Behrndt, K., G. Cardoso, B. de Wit, D. Lüst, T, Mohaupt, W.A. Sabra: Higher-order black-hole solutions in N = 2 supergravity and Calabi-Yau string backgrounds, Phys. Lett. B429 (1998) 289-296.

8. Cardoso, G. and T. Mohaupt: Dual heterotic black holes in four and two dimensions, Phys. Lett.

B435 (1998) 277-283.

9. Cardoso, G.: Charged heterotic black holes in four and two dimensions, Phys. Lett. B432 (1998) 65-68.

10. Ceccatto, A., H. Navone and H. Waelbroeck: Modeling persistent time series with neural networks, Neural Networks 11 (1998) 145-151.

11. Claus, P., B. de Wit, M. Faux, B. Kleijn, R. Siebelink, P. Termonia: N = 2 supergravity Lagrangians with vector-tensor multiplets, Nucl. Phys. B512 (1998) 148-178.

12. de Haro, S.: Non-commutative black-hole algebra and string theory from gravity, Class. Quantum Grav. 15 (1998) 519-535.

13. de Haro, S.: Planckian scattering and black holes, J. High Energy Phys. 10 (1998) 023.

14. de Haro, S. en J. van Dongen: Achter de horizon van zwarte gaten: Vermoedens, NTvN 64/11 (1998) 284-288.

15. De Jaegher, J., B. de Wit, B. Kleijn and S. Vandoren: Special geometry in hypermultiplets, Nucl.

Phys. B514 (1998) 553-582.

16. de Wit, B., K. Peeters and J. Plefka: Open and closed supermembranes with winding, Proc. of Strings ’97, Amsterdam, 16-21 June 1997 (Eds. F.A. Bais et al.) Nucl. Phys. B (Proc. Suppl.) 68 (1998) 206-215.

17. de Wit, B., Supermembranes and super matrix theory, in “Theory of Elementary Particles”, proc.

of the 31st Int. Symp. Ahrenshoop, Sept. 2-6, 1997, Buckow (eds. H. Dorn, D. Lüst, G. Weigt) Wiley-VCH 1998.

18. de Wit, B., K. Peeters and J.C. Plefka: The supermembrane with winding, Nucl. Phys. B (Proc.

Suppl.) 62A-C (1998) 405-411.

19. de Wit, B., and J. Louis: Duality and supersymmetry, Proc. of the Trieste Conference on Duality Symmetries in String Theory - II and Spring School on String Theory and Quantum, eds. E. Gava, B. Greene, J. Louis, K.S. Narain and S. Randjbar-Daemi. Nucl. Phys. B (Proc. Suppl.) 67 (1998) 117-157.

20. de Wit, B., K. Peeters and J. Plefka: Supermembranes and matrix models, in “Beyond the standard model”, proc. of the Valencia 97 Workshop, eds. I. Antoniadis, L.E. Ibañez and J.W.F. Valle, World Scient. 1998, 433-439.

21. de Wit, B., K. Peeters and J. Plefka: Superspace geometry for supermembrane backgrounds, Nucl.

Phys. B532 (1998) 99-123.

22. de Wit, B., K. Peeters, J. Plefka and A. Sevrin: The M-Theory Two-Brane in AdS_4 × S^7 and AdS_7 × S^4, Phys. Lett. B443 (1998) 153-158.

23. Dijkgraaf, R., E. Verlinde and H. Verlinde: Notes on matrix and micro systems, Nucl. Phys. B (Proc. Suppl.) 67 (1998) 225-250.

24. Dijkgraaf, R., E. Verlinde and H. Verlinde: Notes on matrix and micro strings, Proc. of Strings ’97, Amsterdam, 16-21 June 1997 (Eds. F.A. Bais et al.) Nucl. Phys. B (Proc. Suppl.) 68 (1998) 28-54.

25. Foda, O. and S. Dasmahapatra: Strings, paths, and young tableaux, Int. J. of Modern Phys A, vol 13 (1998) 501-522.

26. Foda, O., K. Misra and M. Okado: Demazure modules and vertex models: The sl(2) case, J. of Mathematical Phys, vol 39 (1998) pp. 1601-1622.

27. C. Hofman and J.-S. Park: Monads, strings and M-theory, Nucl. Phys. B520 (1998) 229-260.

28. Hofman, C. and E. Verlinde: U-duality of Born-Infeld on the noncommutative two-torus, J. High Energy Phys. 12 (1998) 010, (hep-th/9810116).

29. Hofman, C., E. Verlinde and G. Zwart: U-Duality invariance of the four-dimensional Born-Infeld theory, J. High Energy Phys. 10 (1998) 020.

30. Linden, N., S. Massar, S. Popescu: Purifying noisy entanglement requires collective measurements, Phys. Rev. Lett. 81 (1998) 3271-3282.

31. Martinus, G., O. Scholten and J.A. Tjon: Meson exchange and Δ isobar currents in proton proton bremsstrahlung, Phys. Rev. C58 (1998) 686-698.

32. Matschull, H.J. and M. Welling: Quantum mechanics of a point particle in 2+1 dimensional gravity, Class. and Quant. Grav. 15 (1998) 2981-3030.

33. Ooguri, H. and K. Skenderis: On the field theory limit of D-instantons, J. High Energy Phys. 11 (1998) 013, (hep-th/9810128).

34. Pascalutsa, V. and J.A. Tjon: A relativistic dynamical model of πN scattering, Physica A631 (1998) 534c-537c.

35. Pascalutsa, V, and J.A. Tjon: Relativistic covariance of quasipotential equations, Phys. Lett. B435 (1998) 245-250.

36. Pascalutsa, V.: Quantization of an interacting spin-3/2 field and the Δ isobar, Phys. Rev. D58 (1998) 096002 (9 pages).

37. Spaltro et al. and J.A. Tjon: The q and p_m Dependence of the^3He(e, e^′d)p Reaction, Phys.

Rev.Lett. 81 (1998) 2870-2873.

38. Stephens, C. and H. Waelbroeck: Analysis of the effective degrees of freedom in Genetic Algorithms, Phys. Rev. E57 (1998) 3251-3264.

39. ’t Hooft, G.: Duality and oblique confinement, In: Confinement, Duality, and Nonperturbative Aspects of QCD. Ed. P. van Baal. NATO ASI Series, 1998 Plenum Press, New York, 379-386.

40. ’t Hooft, G.: Information and information loss in quantum gravity, Proc. of the International Conference on Frontiers in Quantum Physics, 9-11 July, 1997, Kuala Lumpur, Malaysia. Eds. S.C. Lim, R. Abd-Shukor, K.W. Kwek. Springer-Verlag Singapore Pte. Ltd. 1998, 1-14.

41. ’t Hooft, G.: The self-screening Hawking atmosphere, a different approach to quantum black hole microstates, Proc. of Strings ’97, Amsterdam, 16-21 June 1997 (Eds. F.A. Bais et al.) Nucl. Phys. B (Proc. Suppl.) 68 (1998) 174-184.

42. ’t Hooft, G.: Quantum information on the black hole horizon, in: Black Holes: Theory and Observation, Proc. W.E. Heraeus Seminar, Bad Honnef, Germany, 18-22-Aug. 1997, p. 451 (with a contribution to Discussion Session, p. 485), W.E. Hehl et al., eds. (1998).

43. Tjon, J.A.: Relativity and the nuclear interaction, Proceedings of the XXth Brasilean Meeting, eds.

S.R. Souza et al, World Scientific Press, (1998).

44. Ven, A.E.M. van de, Index-free heat kernel coefficients, Class. Quant. Gravity 15 (1998) 2311-2344.

45. Welling, M.: Explicit solutions for point particles and black holes in spaces of constant curvature in 2+1-D gravity, Nucl. Phys. B515 (1998) 436-452.

46. Welling, M.: Winding Solutions for the Two Particle System in 2+1 Gravity, Class. Quant. Gravity 15 (1998) 613-626.

47. Zwart, G.: Matrix theory on non-orientable surfaces, Phys. Lett. B429 (1998) 27-34.

48. Zwart, G.: Four-dimensional N = 1 Z_N × Z_M orientifolds, Nucl. Phys. B526 (1998) 378-392.

49. Aarts, G. and J. Smit: Dynamics of fermions and inhomogeneous Bose fields on a real-time lattice.

Proc. of Strong and Electroweak Matter’98, NORDITA and Niels Bohr Institute, Copenhagen, Denmark, 2-5 December 1998, World Scientific Publ., Singapore (1999) 168-172.

50. Aarts, G. and J. Smit: Real-time dynamics with fermions on a lattice. Nucl. Phys. B555 (1999) 355-394.

51. Abou-Zeid, M., B. de Wit, D. Lüst and H. Nicolai: Space-time supersymmetry, IIA/B duality and M theory, Phys. Lett. B466 (1999) 144-152.

52. Bais, F.A., E. Bergshoeff, B. de Wit, R. Dijkgraaf, A. Schellekens, E. Verlinde and H. Verlinde (eds.): Strings ’97. Proc. of the Int. Conf, “Strings ’97”, Amsterdam 16-21 June 1997, Nucl. Phys. B (Proc. Suppl.) 68 (1999) 397p.

53. Barbon, J.L.F. and A. Pasquinucci: Aspects of instanton dynamics in AdS/CFT duality, Phys.

Lett. B 458 (1999) 288-296, (hep-th/9904190).

54. Berman, D.S.: The M five brane on a torus. In: Quantum Aspects of Gauge theories, Supersymmetry and Unification, proceedings, A. Ceresole, C. Kounnas, D. Lüst and S. Theisen (eds.), Springer Verlag (1999).

55. Berman, D.S. and M.K. Parikh: Holography and rotating AdS black holes, Phys.Lett. B463 (1999) 168-173.

56. Boer, J. de, A. Pasquinucci and K. Skenderis: AdS/CFT dualities involving large 2d N=4 superconformal symmetry, (hep-th/9904073).

57. Cardoso, G.L., B. de Wit and T. Mohaupt: Corrections to macroscopic supersymmetric black-hole entropy, Phys. Lett. B451 (1999) 309-316.

58. Claus, P., B. de Wit, M. Faux, B. Kleijn, R. Siebelink and P. Termonia: Vector tensor multiplets, Fortschr. Phys. 47 (1999) 125-132.

59. Criscuolo, A. and H. Waelbroeck: Causal set dynamics: A toy model, Class. Quant. Grav. 16 (1999) 1817-1832.

60. de Wit, B., B. Kleijn and S. Vandoren: Special geometry and compactification on a circle, Fortschr.

Phys. 47 (1999) 317-323.

61. de Wit, B. and J. Louis: Supersymmetry and dualities in various dimensions, Proc. of the Nato Advanced Study Institute on “Strings, Branes and Dualities”, Cargèse, May 26-June 14, 1997, eds. L. Baulieu, P. Di Francesco, M. Douglas, V. Kazakov, M. Picco and P. Windey, NATO ASI C520, Kluwer Ac. Publ. 1999, 33-101.

62. de Wit, B.: Supermembranes in curved superspace and near-horizon geometries - In: Novelties in String Theory, Göteborg, Sweden, 20-22 August 1998, Eds.: L. Brink, L. Marnelius, World Scientific Publ. Co., Singapore, 1999, 133-150.

63. de Wit, B.: Modifications of the Area Law and N=2 Supersymmetric Black Holes, In: Fundamental Interactions: From Symmetries to Black Holes. (Conference held on the occasion of the ”Eméritat” of François Englert, 24-27 March 1999, ed. by J.-M. Frère et al, Univ. Libre de Bruxelles, Belgium, 125-136).

64. de Wit, B.: Supermembranes and Super Matrix Models. Sixth Hellenic School and Workshop on Elementary Particle Physics, Corfu, 20-26 Sept. 1998. Quantum Aspects of Gauge Theories, Supersymmetry and Unification, Lecture Notes in Physics, LNP525, Springer, 1999, eds. A. Ceresole, C. Kounnaas, D. Lüst and S. Theisen, 97-137.

65. Helling, R., J.C. Plefka, M. Serone and A. Waldron: Three Graviton Scattering in M-Theory, Nucl.

Phys. B559 (1999) 184-204.

66. Henningson M. and K. Skenderis: Weyl anomaly for Wilson surfaces, J. High Energy Phys. 06 (1999) 012, (hep-th/9905163).

67. Hofman, C.M., and E. Verlinde: Gauge bundles and Born-Infeld on the noncommutative torus, Nucl. Phys. B547 (1999) 157-178.

68. Hofman, C.M. and J.-S. Park: Sigma models for bundles on Calabi-Yau: A proposal for matrix string compactifications, Nucl. Phys. B561 (1999) 125-156.

69. Martinus, G., O. Scholten and J.A. Tjon: Dilepton production, Few Body Systems 26 (1999) 197- 211.

70. Matschull, H.-J.: Black hole creation in 2+1 dimensions, Class. Quant. Grav. 16 (1999) 1069-1095.

71. Morales, J.F., C.A. Scrucca and M. Serone: Anomalous couplings for D-branes and O-planes, Nucl.

Phys. B552 (1999) 291-315.

72. Pascalutsa, V. and J.A. Tjon: Lorentz covariance of three-dimensional equations, Few Body Syst.

Suppl. 10 (1999) 105-114.

73. Pascalutsa, V. and J.A. Tjon: Relativistic quasipotential equations with U channel exchange interactions, Phys. Rev. C60 (1999) 034005.

74. Pascalutsa, V. and R. Timmermans: Field theory of nucleon to higher spin baryon transitions, Phys.

Rev. C60 (1999) 042201.

75. Petkou, A. and K. Skenderis: A non-renormalization theorem for conformal anomalies, Nucl. Phys.

B 561 (1999) 100-116, (hep-th/9906030).

76. Savkli, C., J.A. Tjon and F. Gross: Feynman-Schwinger representation approach to nonperturbative physics, Phys. Rev. C60 (1999) 055210.

77. Scrucca, C.A. and M. Serone: Anomalies and inflow on D-branes and O-planes, Nucl. Phys. B556 (1999) 197-221.

78. Scrucca, C.A. and M. Serone: Gauge and gravitational anomalies in D = 4 N = 1 orientifolds, J.

High Energy Phys. 12 (1999) 024.

79. Stephens, C.R. and H. Waelbroeck: Codon bias and mutability in HIV sequences, J. Mol. Evol. 48 (1999) 390-397.

80. ’t Hooft, G.: Counting planar diagrams with various restrictions, Nucl. Phys. B538 (1999) 389-410.

81. ’t Hooft, G.: When was asymptotic freedom discovered, or: the rehabilitation of quantum field theory, Nucl. Phys, Proc. Suppl. 74 (1999) 413-425.

82. ’t Hooft, G.: Transplanckian particles and the quantization of time, Class. Quant. Grav. 16 (1999) 395-405.

83. ’t Hooft, G.: Quantum gravity as a dissipative deterministic system, Class. Quant. Grav. 16 (1999) 3263-3279; also published in: Fundamental Interactions: from symmetries to black holes (Conference held on the occasion of the ”Eméritat” of François Englert, 24-27 March 1999, ed. by J.-M. Frère et al, Univ. Libre de Bruxelles, Belgium, 221-250).

84. ’t Hooft, G.: From electrical engineering via magnetical and coloral engineering to gravitational engineering, Closing Lecture, in Fundamental Interactions: from symmetries to black holes (Conference held on the occasion of the ”Eméritat” of François Englert, 24-27 March 1999, ed. by J.-M. Frère et al, Univ. Libre de Bruxelles, Belgium, 287-295).

85. van de Ven, A.E.M.: A closed formula for the Riemann normal coordinate expansion, General Relativity and Gravitation 31 (1999) 1759 - 1767.

86. Vazquez-Mozo, M.A.: A note on supersymmetric Yang-Mills thermodynamics, Phys. Rev. D60 (1999) 106010-1/8.

87. Waelbroeck, H. and F. Zertuche - Discrete chaos: J. Phys. A: Math Gen 32 (1999) 175-189.

88. Zwart, G.: U duality in supersymmetric Born-Infeld theory, JHEP 9906 (1999) 010.

89. Aarts, G. and J. Smit - Particle Production and effective thermalization in inhomogeneous mean field theory - Phys. Rev. D61 (2000) 025002. [24-TF]

90. Aarts, G. and J. Smit - Real-time dynamics in the 1+1D Abelian Higgs model with fermions - Proc.

of 17th International Symposium on Lattice Field Theory, Nucl. Phys. Proc. Suppl. 83-84 (2000) 586-588. [24.TF]

91. Berman, D.S. and M.K. Parikh - Confinement and the AdS/CFT correspondence - Phys. Lett.

B483 (2000) 271-276.

92. Bonelli, G. and A.M. Boyarsky - Six dimensional topological gravity and the cosmological constant problem, Phys.Lett. B490 (2000) 147-153.

93. Bonelli, G., L. Bonora, F. Nesti, A. Tomasiello - Heterotic matrix string theory and Riemann surfaces, Nucl.Phys. B564 (2000) 86-102.

94. Boyarsky, A.M. and T.W. Skrypnik (ITP. Kiev) - Singular orbits of co-adjoint representation of Euclidean groups - Usp. Math. Nauk 55 vol.3 (333) (2000)169 (in Russian).

95. Cardoso, G.L., B. de Wit and T. Mohaupt - Deviations from the area law for supersymmetric black holes - Fortschr. Physik 48 (2000) 49-64.

96. Cardoso, G.L., B. de Wit and T. Mohaupt - Area law corrections from state counting amd supergravity - Class. Quant. Grav. 17 (2000) 1007-1015.

97. Cardoso, G.L., B. de Wit and T. Mohaupt - Macroscopic entropy formulae and nonholomorphic corrections for supersymmetric black holes - Nucl. Phys. B567 (2000) 87-110.

98. de Wit, B., B. Kleijn and S. Vandoren - Superconformal hypermultiplets - Nucl.Phys. B568 (2000) 475-502.

99. de Wit, B. and D. Lüst - BPS amplitudes, helicity supertraces and membranes in M-theory - Phys.Lett. B477 (2000) 299-308.

100. de Wit, B. and I. Herger - Anti-de Sitter supersymmetry - Proc. Towards Quantum Gravity, ed. J.

Kowalski-Glikman. Lecture Notes in Physics, 541, 79-100. Springer 2000.

101. Figueroa-O’Farrill, J.M. and S. Stanciu - More D-branes in the Nappi-Witten background - JHEP 01 (2000) 024.

102. Figueroa-O’Farrill, J.M. and S. Stanciu - D-branes in AdS_3 × S^3 × S^3 × S^1 - JHEP 0004 (2000) 005.

103. Massar, S. and R. Parentani - How the change in horizon area drives black hole evaporation - Nucl.Phys. B575 (2000) 333-356.

104. Maximon, L.C. and J.A. Tjon - Radiative corrections to electron-proton scattering - Phys.Rev. C62 (2000) 054320.

105. Olive, D.I., M. Alvarez - Spin and abelian electromagnetic duality on four-manifolds - Comm. Math.

Phys. (2000).

106. Parikh, M.K. - Phases of Thermal Super Yang-Mills - Mod. Phys. Lett. A15 (2000) 655-674. 107. Parikh, M.K. and F. Wilczek - Hawking Radiation as Tunneling - Phys. Rev. Lett. 85 (2000) 5042. 108. Pascalutsa, V. and J. A. Tjon - Pion-nucleon interaction in a covariant hadron exchange model - Phys. Rev. C61 (2000) 054003.

109. Ruijgrok, Th.W. - On localisation in relativistic quantum mechanics - in: A.Borowiec, W. Cegla, B.

Jancewicz and W. Karwowski (eds.), ”Theoretical Physics. Fin de Siecle”, Springer Verlag 2000, 50-74.

110. Ruijgrok, Th.W. - The linear potential and harmonic oscillator in relativistic quantum mechanics - Acta Physica Polonica, B31 (2000) 1655-1689.

111. Savkli, C., F. Gross and J.A. Tjon - Confinement and the analytic structure of the one body propagator in scalar QED - Phys. Rev. D62 (2000) 116006.

112. Simonov, Yu.A. and J.A. Tjon - String formation and chiral symmetry breaking in the heavy-light quark-antiquark system in QCD. Phys.Rev. D62 (2000) 014501.

113. Simonov, Yu.A. and J.A. Tjon - Magnetic string contribution to hadronic dynamics in QCD - Phys.

Rev. D62 (2000) 094511.

114. Skenderis, K. and S.N. Solodukhin - Quantum effective action from the ADS /CFT correspondence.

Phys. Lett. B472 (2000) 316-322.

115. Solodukhin, S.N. - How to make the gravitational action on noncompact space finite. Phys. Rev.

D62 (2000) 044016.

116. Stanciu, S. - D-branes in group manifolds, JHEP 01 (2000) 025.

117. Stanciu, S. - A note on D-branes in group manifolds: flux quantisation and D0-charge. JHEP 0010 (2000) 015.

118. ’t Hooft, G. - A confrontation with infinity - Nobel Lecture in Physics 1999, Reviews of Mod. Phys.

2 (2000) 333.

119. Tjon, J.A. and S.J. Wallace - Transition from hadronic to partonic interactions for a composite spin-1/2 model of a nucleon - Phys.Rev. C62 (2000) 065202.

120. Tjon, J.A. - Field theory based confining models, Quark Confinement and Hadron Spectrum III, ed.

N. Isgur, vol. 10, page 113, World Scientific, Singapore (2000).

121. Anastopoulos, C. - Quantum correlation functions and the classical limit. Phys. Rev. D63 (2001) 125024. (gr-qc/0011111)

122. Anastopoulos, C. - Quantum theory without Hilbert spaces. Found.Phys.31 (2001) 1545. (quantph/0008126)

123. Anastopoulos, C. - Continuous time histories: observables, probabilities, phase space structure and

the classical limit. J.Math.Phys.42 (2001) 3225. (quant-ph/0008052)

124. Anastopoulos, C. - Contribution in Marcel Grossmann 9, Rome 2000 appearing on-line http://www34.homepage.villanova.edu/robert.jantzen/mg/mg9/mg9toc.pdf.

125. Ambjørn, J., J. Jurkiewicz and R. Loll - Non-perturbative 3d Lorentzian quantum gravity. Phys.

Rev. D64 (2001) 044011. (hep-th/0011276)

126. Ambjørn, J., J. Jurkiewicz and R. Loll - Dynamically triangulating Lorentzian quantum gravity.

Nucl. Phys. B610 (2001) 347-382. (hep-th/0105267)

127. Ambjørn, J., J. Jurkiewicz, R. Loll and G. Vernizzi - Lorentzian 3d gravity with wormholes via

matrix models. JHEP 0109 (2001) 022. (hep-th/0106082)

128. Ambjørn, J., J. Jurkiewicz and R. Loll - Computer simulations of 3d Lorentzian quantum gravity.

Nuclear Physics B (Proc. Suppl.) 94 (2001) 689-692. (hep-lat/0011055)

129. Arcioni, G., M. Carfora, A. Marzuoli and M. O’Loughlin - Implementing Holographic Projections

in Ponzano-Regge Gravity. Nucl.Phys. B 619 (2001) 690-708. (hep-th/0107112)

130. Arcioni, G., S. de Haro and M. O’Loughlin - Boundary Description of Planckian Scattering in

Curved Spacetimes. JHEP 0107 (2001) 035. (hep-th/0104039)

131. Bertolini, M., V. L. Campos, G. Ferretti, P. Fré, P. Salomonson and M. Trigiante - Supersymmetric

3-branes on smooth ALE manifolds with flux. Nucl. Phys. B 617 (2001) 3. (hep-th/0106186)

132. Bertolini, M. and M. Trigiante - Microscopic Entropy of The Most General Bps Black Hole for Type

II/M-Theory On Torii. Fortsch. Phys. 49 (2001) 657-664, 1st RTN Workshop, Berlin, Germany, 4-10 oktober 2000.

133. Blumenhagen, R., B. Körs, D. Lüst and T. Ott - Intersecting Brane Worlds on Tori and Orbifolds.

Contributed to Workshop on the Quantum Structure of Spacetime and the Geometric Nature of Fundamental Interactions, Corfu, Greece, 13-20 september 2001. (hep-th/0112015)

134. Blumenhagen, R., B. Körs, D. Lüst, T. Ott - The Standard Model from Stable Intersecting Brane

World Orbifolds. Nucl.Phys. B 616 (2001) 3-33. (hep-th/0107138)

135. Blumenhagen, R., B. Körs and D. Lüst - Type I Strings with F Flux and B Flux. JHEP 0102 (2001)

030. (hep-th/0012156)

136. Blumenhagen, R., L. Görlich, B. Körs and D. Lüst - Magnetic flux in toroidal type I compactification,

Fortsch. Phys. 49 (2001) 591-598. (hep-th/0010198)

137. Boer, J. de, M.B. Halpern and N.A. Obers - The operator algebra and twisted KZ equations of

WZW orbifolds. JHEP 10 (2001) 011. (hep-th/0105305)

138. Bonelli, G. - On the Supersymmetric Index of the M-theory 5-brane and Little String Theory.

Phys.Lett. B521 (2001) 383-390. (hep-th/0107051)

139. Bonelli, G. - The geometry of the M5-branes and TQFTs. J.Geom.Phys. 40 (2001) 13-25. (hepth/0012075)

140. Boyarsky, A., B. Kulik - A note on the M5 brane anomaly. Phys.Lett. B516 (2001) 171-174.

(hep-th/0107041)

141. Boyarsky, A., A. Marshakov, O. Ruchayskiy, P. Wiegmann, A. Zabrodin - On Associativity Equations in Dispersionless Integrable Hierarchies. Phys.Lett. B 515 (2001) 483-492. (hep-th/0105260)

142. Cardoso, G.L., B. de Wit, J. Kppeli and T. Mohaupt - Examples of stationary BPS solutions in N=2 supergravity theories with R2 interactions. Proceedings of the RTN Workshop ’The Quantum Structure of Spacetime and the Geometric Nature of Fundamental Interactions’, Berlin, Oct 2000. Published in Fortsch.Phys. 49 (2001) 557-563. (hep-th/0012232)

143. Cardoso, G.L., B. de Wit, J. Kppeli and T. Mohaupt - BPS black holes with R2-interactions.

Nucl.Phys.Proc.Suppl.102 (2001) 187-193.

144. Dasgupta, A. and R. Loll - A proper-time cure for the conformal sickness in quantum gravity. Nucl.

Phys. B 606 (2001) 357-379. (hep-th/0103186)

145. de Wit, B. - BPS States, Dualities and Membranes in M-Theory. In: Quantization, Gauge Theory and Strings I. Proc. of an int. conference dedicated to the memory of prof. Efim Fradkin, pp. 106-107, eds. A. Semikhatov, M. Vasiliev, V. Zalkin. Scient. World Publ. Co, 2001.

146. de Wit, B. - M-Theory Duality and BPS-Extended Supergravity. Int. J. Mod. Phys. A16 (2001) 1002. Proc. Strings 2000, Ann Arbor, Michigan. (hep- th/0010292)

147. de Wit, B. - Hidden Symmetries, Central Charges and All That. Class. Quant. Grav. 18 (2001) 3095-3112 (with H. Nicolai). Proc. Grsey Memorial Conference II: M-Theory and Dualities, Istanbul, June 2000. (hep-th/0011239)

148. de Wit, B., M. Rocek and S. Vandoren - Hypermultiplets, Hyperkhler Cones and Quaternion-Khler Manifolds. JHEP 0102 (2001) 039. (hep-th/0101161)

149. de Wit, B. - Electric-magnetic Dualities in Supergravity. Nucl. Phys. Proc. Suppl. 101 (2001) 154-171. Proc. Thirty Years of Supersymmetry, Minneapolis, oktober 2000. (hep-th/0103086)

150. de Wit, B., M. Rocek and S. Vandoren - Gauging Isometries on Hyperkähler Cones and Quaternion- Khler Manifolds. Phys. Lett. B511 (2001) 302-310. (hep-th/0104215)

151. de Wit, B. - Electric-magnetic Duality and WDVV Equations. Theor. Math. Phys. 129 (2001) 1504-1510 (Teor. Mat. Fiz. 129 (2001) 230-238) (with A. Marshakov). Proc. Seminar on Classical and Quantum, Integrable Systems, Protvino, 2001. (hep-th/0105289)

152. Fucito, F., J. F. Morales and A. Tanzini - D-instanton probes of N=2 non-conformal geometries.

JHEP07 (2001)012. (hep-th/0106061)

153. Gava, E., A.B. Hammou, J.F. Morales and K.S. Narain - D1/D5 systems in N=4 string theories.

Nucl. Phys B605 (2001) 17. (hep-th/0012118)

154. Gava, E., A.B. Hammou, J.F. Morales and K.S. Narain - AdS/CFT correspondence and D1/D5 systems in theories with 16 supercharges. JHEP 0103 (2001) 035. (hep-th/0102043)

155. Gross, F., C. Savkl and J. Tjon - The stability of the scalar chi2 phi interaction. Phys. Rev. D 64 (2001) 076008. (nucl-th/0102041)

156. Haro, S. de, K. Skenderis and S.N. Solodukhin - Gravity in Warped Compactifications and the Holographic Stress Tensor. Class.Quant.Grav. 18 (2001) 3171-3180. (hep-th/0011230)

157. Haro, S. de, K. Skenderis, S.N. Solodukhin - Holographic Reconstruction of Spacetime and Renormalization in the AdS/CFT Correspondence. Commun.Math.Phys. 217 (2001) 595-622. (hepth/0002230)

158. Haro, S. de - S-matrices for Planckian Scattering. Contribution to Progress in String Theory and Mtheory, L. Baulieu et al. (eds.), 335-338, Cargse, May 24 - June 5, 1999, Proceedings of NATO-ASI and TMR Summer School.

159. Harris, B.W., E. Laenen, L. Phaf, Z. Sullivan and S. Weinzierl - Fully differential QCD corrections to single top quark final states. Proceedings of 2000 Meeting of the Division of Particles and Fields of the American Physical Society, August 2000, Columbus, OH, USA. Int.J.Mod.Phys.A16S1A (2001) 379-381. (hep-ph/0102126)

160. Kidonakis, N., E. Laenen, S. Moch, R. Vogt - Sudakov resummation and finite order expansions of heavy quark hadroproduction cross-sections. Phys. Rev. D 64 (2001) 114001. (36 pages) (hepph/0105041)

161. Körs, B. - Open strings in magnetic background fields. Fortsch.Phys. 49 (2001) 759-867.

162. Körs, B., D. Lüst and A. Miemiec - Noncommutative D-Brane and M-Brane Bound States. Fortsch.

Phys. 49 (2001) 869-884. (hep-th/0103203)

163. Laenen, E., G. Sterman, W. Vogelsang - Recoil and threshold corrections in short distance crosssections. Phys. Rev. D63 (2001) 114018 (32 pages). (hep-ph/0010080).

164. Laenen, E., G. Sterman and W. Vogelsang - Power corrections in eikonal cross sections. Proceedings of 30th International Conference on High-Energy Physics (ICHEP 2000), July 2000, Osaka, Japan. World Scientific, Singapore, 2001, eds: C.S. Lim & T. Yamanaka p1411-1413. (hep-ph/0010183)

165. Laenen, E., G. Sterman and W. Vogelsang - Combined recoil and threshold resummation for hard scattering cross sections. Proceedings of 30th International Conference on High-Energy Physics (ICHEP 2000), July 2000, Osaka, Japan. World Scientific, Singapore, 2001, eds: C.S. Lim & T. Yamanaka, p. 551-554. (hep-ph/0010184)

166. Laenen, E., G. Sterman and W. Vogelsang - Current issues in prompt photon production. Proceedings of 8th International Workshop on Deep Inelastic Scattering and QCD (DIS 2000), April 2000, Liverpool, England. World Scientific, Singapore, 2001, eds. J.A. Gracey & T. Greenshaw. (hep-ph/0006352)

167. Loll, R. - Discrete Lorentzian quantum gravity. Nuclear Physics B (Proc. Suppl.) 94 (2001) 96-107.

(hep-th/0011194)

168. Obers, N.A. and B. Pioline - Exact thresholds and instanton effects in string theory. Fortsch. Phys.

49 (2001) 359 - 375. (hep-th/0101122)

169. Olive, D.I. and M. Alvarez - Spin and abelian electromagnetic duality on four-manifolds. Commun.Math.Phys. 217 (2001) 331-356. (hep-th/0003155)

170. Parikh, M.K. and S.N. Solodukhin - de Sitter Brane Gravity: From Close-Up to Panorama. Phys.

Lett. B503 (2001) 384-393. (hep-th/0012251)

171. Savonije, I.L. and E.P. Verlinde - CFT and Entropy on the Brane. Phys.Lett. B 507 (2001) 305-311.

(hep-th/0102042)

172. Stanciu, S. and J.M. Figueroa-O’Farrill - D-brane charge, flux quantisation and relative (co)homology.

JHEP 0101 (2001) 006. (hep-th/0008038)

173. ’t Hooft, G. - Obstacles on the Way Towards the Quantisation of Space, Time and Matter and Possible Resolutions. Stud. Hist. Phil. Mod. Phys. Vol 32 no. 2 (2001) 157 - 180. Elsevier Science Ltd. PH: S1355 - 2198 (01) 00008-9.

174. ’t Hooft, G. - Can there be physics without experiments? Challenges and Pitfalls. Int. J. of Mod.

Phys. A, Vol. 16, No.17 (2001) 2895-2908.

175. Tjon, J.A. - Nonperturbative approach to field theory. Nucl. Phys. A684 (2001) 44.

176. Vandoren, S. and P. van Nieuwenhuizen - New Instantons in the Double Well Potential. Phys.Lett.

B 499 (2001) 280-286. (hep-th/0010130)

177. Zhou, Z.-L., J.A. Tjon et al. - Relativistic effects and two-body currents in the 2H(e,e’p)n reaction.

The MIT-Bates OOPS Collaboration, Phys. Rev. Lett. 87 (2001) 172301. (nucl-ex/0105006)

A.7 Publications NIKHEF

1. D. Boer and P.J. Mulders

Time-reversal odd distribution functions in leptoproduction Phys. Rev. D57 (1998), 5780

2. D. Boer, R. Jakob and P.J. Mulders

Leading asymmetries in two-hadron production in e+e- annihilation at the Z pole Phys. Lett. B424 (1998), 143

3. D. Boer, P.J. Mulders and O.V. Teryaev Single spin asymmetries from gluonic background in the Drell-Yan process Phys. Rev. D57 (1998), 3057

4. B. Gato-Rivera

The even and the odd spectral flows on the N=2 superconformal algebras Nucl. Phys. B512 (1998), 431

5. B. Gato-Rivera

Subsingular vectors of the topological N=2 superconformal algebra Nucl. Phys. B 514 (1998), 477

6. S. Groot Nibbelink and J.W. van Holten Matter coupling and anomaly cancellation in supersymmetric sigma-models Phys. Lett. B442 (1998), 185

7. L.P.A. Haakman, A.B. Kaidalov and J.H. Koch Charm production in deep-inelastic and diffractive scattering Eur. Phys. J. C1 (1998), 547

8. L.P.A. Haakman, O.V. Kancheli and J.H. Koch The BFKL poperon with running coupling constant: how much of its hard nature survives? Nucl. Phys. B518 (1998), 275

9. J.W. van Holten

Stability and mass of point particles Nucl. Phys. B529 (1998), 525

10. J.W. van Holten

Bericht uit het veld Ned. Tijdschr. Natk. 64 (1998), 204

11. P. Jarvis, J. Kowalski-Glikman and J.W. van Holten

Off-shell K-symmetry of the superparticle and the spinning particle Phys. Lett. B427 (1998), 47

12. J.H. Koch, H.R. Mall and S. Lenz

Stochastic methods for zero energy quantum scattering Comput. Phys. Commun. 108 (1998), 115

13. E. Laenen, G. Oderda and G. Sterman

Resummation of threshold corrections for single-particle inclusive cross sections Phys. Lett. B438 (1998), 173

14. J. Plefka and A. Waldron

On the quantum mechanics of M(atrix) theory Nucl. Phys. B512 (1998), 460

15. J. Plefka, M. Serone and A. Waldron The matrix theory S matrix Phys. Rev. Lett. 81 (1998), 2866

16. J. Plefka, M. Serone and A. Waldron D=11 sugra as the low-energy effective action of the matrix theory: three form scattering JHEP 9811:010 (1998)

17. J. da Silva Marcos

Special symmetric quarks mass matrices Phys. Lett. B443 (1998), 276

18. J.A.M. Vermaseren

Some problems in loop calculations Acta Phys. Polon. B29 (1998), 2599

19. J. Vermaseren et al.

Pomerons and jet events at HERA Phys. Lett. B418 (1998), 363

20. B. de Wit, K. Peeters and J. Plefka

Superspace geometry for supermembrane backgrounds Nucl. Phys. B532 (1998), 99

21. B. de Wit, K. Peeters, J. Plefka and A. Sevrin The M-theory two-brane in AdS(4) × S^7 and AdS(7) × S^4 Phys. Lett. B443 (1998), 153

22. F.J. Yndurain

Pure QCD bounds and estimates for light quark masses Nucl. Phys. B517 (1998), 324

23. D. van Albada et al. (J.W. van Holten) GRAIL: an omni-directional gravitational wave detector Proc. 2nd Gravitational Wave Data Analysis Workshop (GWDAW2), (Orsay, Fr; 1997); preprint NIKHEF/98-009

24. J.W. van Holten

Theories de jauges et unification des interactions fondamentales in: Le Vide, Univers du Tout et du Rien, eds. E. Gunzig and S. Diner; Revue de l’Universite de Bruxelles (1998)

25. R. Jakob, D. Boer and P.J. Mulders

Spin physics with spin-0 hadrons Proc. 6th Int. Workshop on DIS and QCD (DIS98) (World Scientific, Singapore;1998), 642

26. S. Moch

Sudakov resummation for electroproduction of heavy quarks Proc. 6th Int. Workshop on DIS and QCD (DIS98) (World Scientific, Singapore;1998), 175

27. J. Plefka and A. Waldron

Asymptotic supergraviton states in matrix theory Proc. 31st Int. Symposium Ahrenshoop on the Theory of Elementary Particles (Buckow, 1997), 130; preprint NIKHEF/98-001

28. B. de Wit, K. Peeters and J. Plefka

Open and closed supermembranes with winding Proc. Strings 97 (Amsterdam; 1997), Nucl. Phys. Proc. Suppl. 68 (1998), 206

29. B. de Wit, K. Peeters and J. Plefka

Winding supermembranes Proc. SUSY 97 (Philadelphia, USA; 1997) Nucl. Phys. Proc. Suppl. 62 (1998), 405

30. D. Boer, R. Jakob and P.J. Mulders

Leading asymmetries in two-hadron production in (e+ e-) annihilation at the Z pole Phys. Lett. B424 (1998), 143

31. M. Doerrzapf and B. Gato-Rivera 1999

Transmutations between singular and subsingular vectors of the N=2 superconformal algebras Nucl. Phys. B557 (1999), 517

32. M. Doerrzapf and B. Gato-Rivera

Determinant formulae for the toplogical N=2 superconformal algebra Nucl. Phys. B558 (1999), 503

33. M. Doerrzapf and B. Gato-Rivera

Singular dimensions of the N=2 superconformal algebras I Comm. Math. Phys. 206 (1999), 493

34. R. Helling, J. Plefka, M. Serone and A. Waldron Three-graviton scattering in M-theory Nucl. Phys. B559 (1999), 184

35. J.W. van Holten, A. Waldron and K. Peeters

An index theorem for non-standard Dirac operators Class. Quantum Grav. 16 (1999), 2537

36. L. Huiszoon, A.N. Schellekens and N. Sousa

Klein bottles and simple currents Phys. Lett. B470 (1999), 95

37. S. Keller and E. Laenen

Next-to-leading order cross sections for tagged reactions Phys. Rev. D59 (1999) 114004

38. A. Khodjamirian, R. Rueckl, S. Weinzierl and O. Yakovlev Perturbative QCD corrections to the light-cone sum rule for B^∗B π and D^∗D π couplings Phys. Lett. B457 (1999), 245

39. E. Laenen and S. Moch

Soft gluon resummation dor heavy quark electroproduction Phys. Rev. D59 (1999) 034027

40. V. Pascalutsa and R.G.E. Timmermans

Field theory of nucleon to higher-spin baryon transitions Phys. Rev. D60 (1999) 042201

41. V. Pascalutsa and J.A. Tjon

Relativistic quasipotential equations with u-channel exchange interactions Phys. Rev. C60 (1999) 34005

42. K. Peeters and A. Waldron

Spinors on manifolds with boundary: APS index theorems with torsion JHEP 02:024 (1999)

43. T. van Ritbergen, A.N. Schellekens and J.A.M. Vermaseren Group theory factors for Feynman diagrams Int. J. Mod. Phys. A14 (1999), 41

44. A.N. Schellekens

Cloning SO(N) level 2 Int. J. Mod. Phys. A14 (1999), 1283

45. A.N. Schellekens

Fixed point resolution in extended WZW-models Nucl. Phys. B558 (1999), 484

46. J. da Silva Marcos

Alternative to the seesaw mechanism Phys. Rev. D59 (1999) 091301

47. J.A.M. Vermaseren

Harmonic sums, Mellin Transforms and integrals Int. J. Mod. Phys. A14 (1999), 2037

48. S. Weinzierl

Reduction of multi-leg loop integrals Phys. Lett. B450 (1999), 234

49. S. Weinzierl and D. Kosower

QCD corrections to four-jet production and three-jet structure in (e+ e-)annihilation Phys. Rev. D60 (1999) 054028

50. A. Fliegner, A. Retey and J.A.M. Vermaseren

Parallelizing the Symbolic Manipulation Program FORM Proc. AIHENP99 (Heraklion, Gr.; 1999), preprint NIKHEF/99-015

51. B.W. Harris, E. Laenen, S. Moch and J. Smith

Heavy quark production in DIS at HERA Proc. Monte Carlo generators for HERA physics (1999), 464; preprint NIKHEF/99-013

52. G.D. van Albada et al. (J.W. van Holten)

Measurement of mechanical vibrations excited in aluminum resonators by 0.6 GeV electrons Rev. Sci. Instr. 71 (2000), 1345

53. T. Eynck and S. Moch

Soft gluon resummation for polarized deep inelastic production of heavy quarks Phys. Lett. B495 (2000), 87

54. S. Frixione, M. Kramer and E. Laenen

D^∗ production in two-photon collisions Nucl. Phys. B571 (2000), 169

55. S. Frixione, M. Kramer and E. Laenen

Heavy flavour production in two-photon collisions J. Phys. G26 (2000), 723

56. J. Fuchs, L.R. Huiszoon, A.N. Schellekens, C. Schweigert and J. Walcher Boundaries, crosscaps and simple currents Phys. Lett. B 495 (2000), 427

57. B.R. Greene, K. Schalm and G. Shiu

Warped compactification in M and F theory Nucl. Phys. B 584 (2000), 480

58. S. Groot Nibbelink

Line bundles in supersymmetric coset models Phys. Lett. B473 (2000), 258; e: PLB 486 (2000), 454

59. S. Groot Nibbelink and J.W. van Holten

Consistent sigma models in N=1 supergravity Nucl. Phys. B588 (2000), 57

60. J. van der Heide, E. Laenen, L. Phaf and S. Weinzierl Helicity amplitudes for single top quark production Phys. Rev. D62 (2000) 074025

61. J.W. van Holten

Killing-Yano tensors, non-standard supersymmetries and an index theorem Ann. d. Physik 9 (2000), 83

62. P.A. Horvathy, A.J. Macfarlane and J.W. van Holten Monopole supersymmetries and the Biedenharn operator Phys. Lett. B486 (2000), 346

63. L.R. Huiszoon and A.N. Schellekens

Crosscaps, boundaries and T-duality Nucl. Phys. B584 (2000), 705

64. L.R. Huiszoon, A.N. Schellekens and N. Sousa Open descendants of non-diagonal invariants Nucl. Phys. B575 (2000), 401

65. E. Laenen

Heavy flavours at colliders J. Phys. G26 (2000), 493

66. E. Laenen

NLO calculations for charm production in DIS J. Phys. G26 (2000), 743

67. E. Laenen, G. Sterman and W. Vogelsang

Higher-order QCD corrections in prompt photon production Phys. Rev. Lett. 84 (2000), 4296

68. S. Moch and J.A.M. Vermaseren

The Mellin moments of deep inelastic structure functions Nucl. Phys. B (Proc. Suppl.) 86 (2000), 78

69. S. Moch and J.A.M. Vermaseren

Deep-inelastic structure functions at two loops Nucl. Phys. B573 (2000), 853

70. V. Pascalutsa and J.A. Tjon

Pion nucleon interaction in a covariant hadron exchange model Phys. Rev. C61 (2000) 054003

71. J. Plefka, M. Serone and A. Waldron

Matrix Theory and Feynman Diagrams Fortschr. Phys. 48 (2000), 191

72. E. Remiddi and J.A.M. Vermaseren

Harmonic polylogarithms Int. J. Mod. Phys. A15 (2000), 725

73. S. Weinzierl

QCD corrections to e^+e^− → 4 jets J. Phys. G26 (2000), 654

74. S. Weinzierl and O. Yakovlev

QCD sum rules on the light cone and B → π form factors J. Phys. G26 (2000), 737

75. J.W. van Holten

Gravitational waves and massless particle fields in: Towards Quantum Gravity, Proc. XXXVth Karpacz Winterschool of Theoretical Physics (Polonica, Pol.; 1999); Springer Lect. Notes Phys. 541 (2000), 365

76. S. Moch and J.A.M. Vermaseren

Deep inelastic structure functions: reconstruction from Mellin moments DESY workshop ”Loops and Legs in QFT” (Koenigstein-Weissig, Germany; 2000); Nucl. Phys. B (proc. Suppl.) 89 (2000), 137

77. J.A.M. Vermaseren and S. Moch

Mathematics for structure functions DESY workshop ”Loops and Legs in QFT” (Koenigstein-Weissig, Germany; 2000); Nucl. Phys. B (proc. Suppl.) 89 (2000), 131

78. S. Weinzierl

Calculational techniques (not only) for single top production DESY workshop ”Loops and Legs in QFT” (Koenigstein-Weissig, Germany; 2000); Nucl. Phys. B (proc. Suppl.) 89 (2000), 256

79. E.K. Akhmedov and J.I. da Silva Marcos

Neutrino masses and mixing with seesaw mechanism and universal breaking of extended democracy Phys. Lett. B498 (2001), 237

80. M. Doerrzapf and B. Gato-Rivera

Singular dimensions of the N=2 superconformal algebras II: the twisted N=2 algebra Comm. Math. Phys. 220 (2001), 263

81. B. Greene, K. Schalm and G. Shiu

Dynamical topology change in M theory J. Math. Phys. 42:3171-3187, 2001

82. S. Groot Nibbelink, T.S. Nyawelo and J.W. van Holten Construction and analysis of anomaly free supersymmetric SO(2N)/U(N) sigma models Nucl. Phys. B594:441-476, 2001

83. R. Kerner, J. Martin, S. Mignemi and J.W. van Holten Geodesic deviation in Kaluza-Klein theories Phys. Rev. D63:027502, 2001

84. R. Kerner, J.W. van Holten and R. Colistete Jr.

Relativistic epicycles: another approach to geodesic deviations Class. Quantum Grav. 18:4725-4742, 2001

85. N. Kidonakis, E. Laenen, S. Moch and R. Vogt Sudakov resummation and finite order expansions of heavy quark hadroproduction cross-sections Phys. Rev. D64:114001, 2001

86. E. Laenen, G. Sterman and W. Vogelsang

Recoil and threshold corrections in short distance cross-sections Phys. Rev. D63:114018, 2001

87. T.S. Nyawelo, J.W. van Holten and S. Groot Nibbelink Superhydrodynamics Phys. Rev. D64:021701, 2001

88. L. Phaf and S. Weinzierl

Dipole formalism with heavy fermions JHEP 0104:006, 2001

89. A. Retey and J.A.M. Vermaseren

Some higher moments of deep inelastic structure functions at next-to-next-to-leading order of perturbative QCD Nucl. Phys. B604 (2001), 281

90. A.N. Schellekens and N. Sousa

Open descendants of U(2N) orbifolds at rational radii Int. J. Mod. Phys. A16:3659-3672, 2001

91. A.N. Schellekens and Ya.S. Stanev

Trace formulas for annuli JHEP 0112:012, 2001

92. S. Weinzierl and O. Yakovlev

New approach for calculating heavy-to-light form factors with QCD sum rules on the light-cone JHEP 0101:005, 2001

93. E. Laenen, G. Sterman and W. Vogelsang

Power corrections in eikonal cross-sections Proc. 30th Int. Conf. on High-Energy Physics (ICHEP 2000), Osaka 2000; High-energy physics, vol. 2:1411-1413

94. E. Laenen, G. Sterman and W. Vogelsang

Combined recoil and threshold resummation for hard scattering cross-sections Proc. 30th Int. Conf. on High-Energy Physics (ICHEP 2000), Osaka 2000; High-energy physics, vol. 1:551-553

95. J. de Boer and K. Schalm

General covariance of the nonabelian DBI action e-print arXiv: hep-th/0108161

96. T.O. Eynck, E. Laenen and L. Phaf

Comparison of phase space slicing and dipole subtraction methods for γ^∗ → anti-Q e-print arXiv: hep-ph/0109246

97. B.W. Harris, E. Laenen, L. Phaf, Z. Sullivan and S. Weinzierl Fully differential QCD corrections to single top quark final states e-print arXiv: hep-ph/0102126

98. J.W. van Holten

Particles, fluids and vortices e-print arXiv: physics/0107041

99. L.R. Huiszoon, K. Schalm and A.N. Schellekens

Geometry of WZW orientifolds e-print arXiv: hep-th/0110267

100. J.H. Koch, V. Pascalutsa and S. Scherer

Hadron structure and the limitations of phenomenological models in electromagnetic reactions e-print arXiv: nucl-th/0108044

101. S. Moch, J.A.M. Vermaseren and M. Zhou Developments in deep inelastic structure function calculations e-print arXiv: hep-ph/0108033

102. S. Moch, J.A.M. Vermaseren and A. Vogt Next-to-next-to leading order QCD corrections to the photon’s parton structure e-print arXiv: hep-ph/0110331 (Nucl. Phys. B621:413-458, 2002)

B Contributions in FOM year reports

COH: Dit zijn de stukjes in de jaarboeken van FOM