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Research Profil

The statistical physics of complex systems is a very broad
field ranging from the study of quantum phenomena to
the conformational behaviour of biomolecules, which
can only be successtully tackled by employing a variety
of diftferent theoretical methods. Bringing together the
expertise in analytical theory from Nancy and the long-
standing experience in sophisticated computer simulo-
tion studies from Leipzig, the Graduate College promises
unique prospects in the education by research into this
important field. The current research topics include:

e disorder effects on phase transitions (diluted ferromao-
gnets, spin glasses, random graphs and networks)

e non-equilibrium relaxation

* topological excitations

e conformational statistics of macromolecules
* ice and water models

® quantum phase fransitions

Binational grants with the Ukraine and Russia on the
French side supported by CNRS and with Sweden and
China on the German side supported by the DAAD as
well as an Institutional Partnership of the Alexander von
Humboldt Foundation with Krakow, Poland, and the EU
RTN Network ,ENRAGE” provide an additional excel-
ent background for further collaborations with interna-
tionally renowned scientists.
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Training Profil

The emphasis of the school is on fostering close colla-
borations of the PhD students in Leipzig and Nancy. To
this end, in the initial phase the school plays a vital role
in the organization of extended visits of the students of
the partner universities for periods of 2-3 months and
a joint regular seminar programme taking reciprocally
place in Leipzig and Nancy. With the next generation
of PhD students, joint supervision by scientists in Leip-
zig and Nancy and a final degree from both universi-
ties (,,co-tutelle de thése”) are envisaged. In Nancy, the
educational aspects are structurally embedded into the
,Saar-Lor-Lux” integrated study course of the universities
in Saarbricken, Nancy, and Luxemburg and coordina-
ted through the Lorraine-wide Graduate Research School
,EMMA" In Leipzig, the analogous role is played by the
_Mitteldeutscher Universitatsverbund” of the universities

in Jena, Leipzig, and Halle, and by the local Research
Academy Leipzig (RAL).

A further important task is the joint organization of Topi-
cal Schools and Workshops:

e Topical School ,Open Quantum Systems”, October
2007, Nancy

e 8" Annual International Workshop ,,Comp-
PhysO7 — New Developments in Computational Phy-
sics”, November 2007, Leipzig

e Topical School ,Monte Carlo Simulations of Dis-
ordered Systems” (jointly with EU RTN Network
,ENRAGE"), March 2008, Leipzig

* |nternational Workshop , Atélier Nancy”, May 2008,
Nancy
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Research Projects

Currently, our PhD students are investigating the follo-
wing specific research problems:

e Statics and dynamics of spin glasses
e Folding properties of polymers and proteins
e Adsorption of short peptides

e Simulation studies of quantum phase transitions in
(disordered) 1D quantum spin systems

e Quantum Monte Carlo simulations of 2D quantum
spin systems

e low-temperature properties of spin systems with
continuous symmetry

e Non-equilibrium properties of quantum spin chains

e Equilibrium and non-equilibrium behaviour of fully
frustrated systems
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