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7.8.2002 Academic Degree éfrivatdozent
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Habilitation at the Friedrich-Alexander-Universitat
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18.10.1996 Academic Degree Dir. rer. nat.
Ph.D degree received from the Faculty of Mathematics and Natal
Sciences of the Universtit des Saarlandes (Germany)
Ph.D thesis:, Beschreibung von modulierten Strukturen mit Hilfe von
Doppel{Ising{Spin{Modellen\ ( Description of modulated
structures using double Ising spin modgls
Supervisor: Prof. Dr. R. Siems
Degree,Magna Cum Laude\

18.7.1991 Diploma in physicsOipl. Phys.) with the degree, very good\ at the
Universitat des Saarlandes (Germany)
Diploma thesis on,LMTO mit erweitertem Basissatz:
Anwendungen auf oxydische Perowskite\L(MTO with
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7.7.1986 Certi cat detudes scienti ques at the Centre Universitaire de
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28.6.1985 Baccalaureate (Dipldme de n detudes seconies)

1978 { 1985 Lyee Robert Schuman Luxemburg

1972 { 1978 Primary school in Roeser (Luxembourg)

Academic Career

since 10.8.2006 Associate Professor at Virginia Tech

1.9.2002 - 9.8.2006 Assistant Professor at the Institute dfheoretical Physics | of the
Friedrich-Alexander-Universiwt Erlangen-Neirnberg (Germany)

1.9.2001 - 31.8.2002 Scienti c assistant at the Institute foTheoretical Physics | of the
Friedrich-Alexander-Universi®t Erlangen-Neirnberg

1.9.2000-31.8.2001 Post-Doc at the Universie Henri Patae Nancy | (France) in the
framework of aMarie Curie Individual Fellowship

1.12.1999 - 31.8.2000 Scienti c assistant at the Institut®f Theoretical Physics | of the
Friedrich-Alexander-Universiwmt Erlangen-Neirnberg (Germany)



1.11.1996 - 30.11.1999 Scienti c assistant at the Institat of Theoretical Physics of the
Rheinisch-Westalischen Technischen Hochschule (RWTH) Aachen

(Germany)

1994 - 1996 Scienti ¢ assistant at the Institute of Theoretial Physics of the
Universitat des Saarlandes (Germany)

1992 - 1994 Scholarshipandesgraduiertenstipendiat des Saarlandes

1991 - 1992 Scienti ¢ assistant at the Institute of Theoretial Physics of the

Universitat des Saarlandes (Germany)

Honors and Fellowships

2008 Virginia Tech Faculty Authors Recognition 2008list

2002 Best Poster Award at the MECO-27 in Sopron/Hungary forhe
contribution Anisotropic scaling and generalized conformal invariance

2000-2001 Marie Curie Individual Fellowship

1992-1994 Ph.D Fellowshifrandesgraduiertenstipendiat des Saarlandes

External fundings

1) Driven magnetic ux lines in disordered superconductors: &axation towards
equilibrium and nonequilibrium stationary states
submitted to the Department of Energy (decision pending)

2) Aging processes in systems without detailed balance
submitted to the National Science Foundation (decision p&mng)

3) A novel approach for modeling stocchastic complex systems
submitted to the James S. McDonnell Foundation (decision peling)

4) Di usion-limited reactions far from stationarity
submitted to the Petroleum Research Fund of the American Cineical Society (decision
pending)

5) Complexity in Materials far from Equilibrium, Conference,May 14-16, 2008, Blacksburg,
VA
funded by the National Science Foundation (DMR-0757181)dm May 1, 2008, until
April 30, 2009
Amount of funding: $ 5,200

6) Dynamik und Alterungsphenomene in Nichtgleichgewichtsphasebergangen (Dynamical
behavior and aging phenomena in nonequilibrium phase tratiens)
funded by the Deutscher Akademischer Auslandsdienst (PRAIPE) in 2006 and 2007.
Amount of funding: 6474 EUR

7) Aging and the Glass Transition



funded by the Universie Franco-Allemande in 2005.
Amount of funding: 18450 EUR

8) Alterungsphanomene und dynamisches Skalenverhalten in Systemen feamvGleichgewicht
(aging phenomena and dynamical scaling in systems far frorqualibrium)
funded by the Deutschen Forschungsgemeinschaft (project B23/2) since June 2004.
Amount of funding: 105758 EUR

9) Lokales Skalenverhalten in Phaserergangen fern vom Gleichgewicht (local scale invariance
in nonequilibrium phase transitions)
funded by the Bayerisch-Franesisches Hochschulzentrum from August 2002 until July 2005
Amount of funding: 6745 EUR

10) Applicability of conformal invariance to nonequilibrium phase transitions
funded by the European Commission from September 2000 uriligust 2001.
Amount of funding: 26754.48 EUR

Various

Co-organizer and session chair of theocus Session: Models and Materials far from Equi-
librium at the 2008 APS March Meeting in New Orleans, LA (March 10-14£008).

Co-organizer of the International SymposiunComplexity in Materials far from Equilibri-
um that will take place in Blacksburg, VA, May 14-16, 2008.

Co-organizer of the SeminaMany-body Systems far from Equilibrium: Fluctuations, Sie
Dynamics and Long-Range Interactionshat will take place at the Max-Planck-Institut
fur Komplexe Systeme (Dresden, Germany) February 16-27, Z00

Co-organizer of the2009 Boulder Summer School in Condensed Matter and Material
Physics: Nonequilibrium Statistical Mechanics: Fundaméal Problems and Applications
that will take place in Boulder, CO, July 6-31, 2009.

Initiator, co-organizer and secretary of the summer schogleging and the glass transition
which took place at the Universie du Luxembourg (City of Luxembourg) from September
18 2005 until September 24 2005.

Coordinator of the Seminar zur Theorie der kondensierten Materjeorganized by the
Institutes of Theoretical Physics of the RWTH Aachen (Germay) (from January 1997
until November 1999).

Organisator of a scienti ¢ colloquium in summer 2004 on theazasion of the retirement
of Prof. Alfred Heller.

Independent expert helping the services of the European Camssion with tasks rela-
ted to the sixth framework of research and technological delopment. Speci cally, | am
member of the evaluation committee for research projects lsmitted within the Marie
Curie Individual Fellowshipscheme.

External member in the year 2004 of two doctorate commissidim one case also referee)
at the Universie Henri Poincae Nancy | (France).



Member of two panels for the National Science Foundation@ ce of Cyberinfrastructure .
Referee for international journals:

Physical Review Letters

Physical Review B

Physical Review E

Europhysics Letters

European Physical Journal B

Journal of Physics A: Mathematical and General
Journal of Physics: Condensed Matter
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Journal of Physics D: Applied Physics
JSTAT

~=

Member of three selection committees for Professors (tecbal optics, astronomy, theo-
retical physics) at the Universimt Erlangen-Nernberg (Germany).

Co-organizer of the physics activities which took place Oaber 22 2005 during the_an-
ge Nacht der Wissenschaften (Long night of the sciences)the Region Nurnberg and
Erlangen.

Member of the Fachgruppe Physik responsible for any decisiogegarding the physics
study at the Universitat Erlangen-Neirnberg (Germany) (from 2002 to 2006).

Talks invited by selection committees for Professor posiins
Universie Strasbourg (France), September 2002

Universie Paris-Sud (France), May 2004

Virginia Tech, Blacksburg (USA), February 2006
Katholieke Universiteit Leuven (Belgium), February 2006

Member of theUndergraduate Committeeof the Department of Physics at Virginia Tech
(since Fall 2006).

Organizer of the Condensed Matter Seminars at Virginia Tectsince Fall 2006).

Chair (since August 2007) and member (since August 2006) d¢fe Computational Faci-
lities Coordination Committee of the Department of Physics at Virginia Tech.

Member of Virginia Tech's Center for Statistical Mechanics, Mathematical Physics, ral
Theoretical Chemistry

Member of the American Physical Society

Member of the Deutsche Physikalische Gesellschaft



Teaching

Lectures

1) Physik auf dem Computer (computational physicgjven at the RWTH Aachen (Germany)
during the summer term 1998 (2 hours per week)

2) Physik auf dem Computer Il (computational physics Il)given at the RWTH Aachen
(Germany) during the winter term 1998/1999 (2 hours per wegk

3) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsyiven at the Universitat Erlangen-Neirnberg (Germany) during the
winter term 2000/2001 (2 hours per week)

4) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsyiven at the Universitat Erlangen-Neirnberg (Germany) during the
winter term 2001/2002 (2 hours per week)

5) Repetitorium fur Staatsexamenskandidaten zur Theoretischen Physik: Dinetische Me-
chanik (classical mechanics for prospective high schoadbers)given at the Universitat
Erlangen-Neirnberg (Germany) during the summer term 2002 (2 hours per ek)

6) Repetitorium fur Staatsexamenskandidaten zur Theoretischen Physik: @Qienmechanik
(quantum mechanics for prospective high school teachags)en at the Universitat Erlangen-
Nernberg (Germany) during the winter term 2002/2003 (2 hourper week)

7) Physik auf dem Computer (computational physicgjiven at the Universitat Erlangen-
Nernberg (Germany) during the winter term 2002/2003 (2 hourper week)

8) Gruppentheoretische Methoden in der Festkperphysik (group theoretical methods in con-
densed matter physicspiven at the Universitat Erlangen-Neirnberg (Germany) during
the winter term 2003/2004 (2 hours per week)

9) Phasemubergange und kritische PRnomene (phase transitions and critical phenomena)
given at the Universitat Erlangen-Neirnberg (Germany) during the summer term 2004 (2
hours per week)

10) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsyiven at the Universitat Erlangen-Nernberg (Germany) during the
winter term 2004/2005 (2 hours per week)

11) Phasembergange fern vom Gleichgewicht (nonequilibrium phase transits) given at the
Universitat Erlangen-Neirnberg (Germany) during the winter term 2005/2006 (2 hours
per week)



12) Computerphysik (computational physicgiven at the Universitat Erlangen-Neirnberg (Ger-
many) during the summer term 2006 (2 hours per week)

13) UndergraduateThermal Physics(PHYS 3704) given at Virginia Tech in Spring 2007
14) UndergraduateBasic Tools in Physics(PHYS 2984) given at Virginia Tech in Fall 2007
15) UndergraduateThermal Physics(PHYS 3704) given at Virginia Tech in Spring 2008

Exercices

1) Einfuhrung in die Theoretische Physik (introduction to theorétal physics)held at the
Universitat des Saarlandes (Germany) in the summer term 1989 (2 hourerpnveek)

2) Theoretische Physik I: Theoretische Mechanik (theoreticphysics I: classical mechanics)
held at the Universitat des Saarlandes (Germany) in the winter term 1989/1990 (2olrs
per week)

3) Theoretische Physik II: Elektrodynamik (theoretical physs Il: electrodynamics) held at
the Universitat des Saarlandes (Germany) in the summer term 1990 (2 hoursrpveek)

4) Theoretische Physik IIl: Quantenmechanik (theoretical ptsics Ill: quantum mechanics)
held at the Universitat des Saarlandes (Germany) in the winter term 1990/1991 (2olrs
per week)

5) Theoretische Physik IV: Statistische Mechanik und Thermgdamik (theoretical physics
IV: statistical mechanics and thermodynamicsheld at the Universitat des Saarlandes
(Germany) in the summer term 1991 (2 hours per week)

6) Theoretische Physik V (theoretical physics Vheld at the Universitat des Saarlandes
(Germany) in the winter term 1991/1992 (2 hours per week)

7) Festlorperphysik (solid state physicsheld at the Universitat des Saarlandes (Germany)
in the summer term 1992 (2 hours per week)

8) Einfuhrung in die Theoretische Physik (introduction to theorétal physics) held at the
Universitat des Saarlandes (Germany) in the summer term 1993 (2 hourerpnveek)

9) Theoretische Physik I: Theoretische Mechanik (theoreticphysics I: classical mechanics)
held at the Universitat des Saarlandes (Germany) in the winter term 1993/1994 (2olrs
per week)

10) Theoretische Physik II: Elektrodynamik (theoretical physs Il: electrodynamics) held at
the Universitat des Saarlandes (Germany) in the summer term 1994 (2 hoursrpveek)

11) Theoretische Physik Ill: Quantenmechanik (theoretical pfsics Ill: quantum mechanics)
held at the Universitat des Saarlandes (Germany) in the winter term 1994/1995 (2olrs
per week)



12) Theoretische Physik IV: Statistische Mechanik und Thermgdamik (theoretical physics
IV: statistical mechanics and thermodynamicsheld at the Universitat des Saarlandes
(Germany) in the summer term 1995 (2 hours per week)

13) Theoretische Physik V (theoretical physics Vheld at the Universitat des Saarlandes
(Germany) in the winter term 1995/1996 (2 hours per week)

14) Festlkorperphysik (solid state physicsheld at the Universitat des Saarlandes (Germany)
in the summer term 1996 (2 hours per week)

15) Theoretische Physik | (theoretical physics Iheld at the RWTH Aachen (Germany) in the
summer term 1997 (2 hours per week)

16) Theoretische Physik Il (theoretical physics I)held at the RWTH Aachen (Germany) in
the winter term 1997/1998 (2 hours per week)

17) Physik auf dem Computer (computational physic$leld at the RWTH Aachen (Germany)
in the summer term 1998 (2 hours per week)

18) Physik auf dem Computer Il (computational physics Ilheld at the RWTH Aachen (Ger-
many) in the winter term 1998/1999 (2 hours per week)

19) Theoretikum zur Theoretischen Physik I: Mechanik (classit mechanics)held at the Uni-
versitat Erlangen-Neirnberg (Germany) in the winter term 1999/2000 (3 hours per @ek)

20) Theoretikum zur Theoretischen Physik IV: Quantenmechanik (quantum mechanics II)
held at the Universitat Erlangen-Neirnberg (Germany) in the summer term 2000 (3 hours
per week)

21) Theoretikum zur Theoretischen Physik V: Elektrodynamik whGrundaige der Feldtheorie
(electrodynamics and eld theory)held at the Universitat Erlangen-Neirnberg (Germany)
in the winter term 2000/2001 (3 hours per week)

22) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsheld at the Universitat Erlangen-Neirnberg (Germany) in the winter
term 2000/2001 (2 hours per week)

23) Theoretikum zur Theoretischen Physik Il: Quantenmechanik (Qquantum mechanics I)
held at the Universitat Erlangen-Neirnberg (Germany) in the summer term 2001 (3 hours
per week)

24) Theoretikum zur Theoretischen Physik lll: Statistische Mghanik und Thermodynamik
(statistical mechanics and thermodynamicsheld at the Universitat Erlangen-Neirnberg
(Germany) in the winter term 2001/2002 (3 hours per week)

25) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsheld at the Universitat Erlangen-Nernberg (Germany) in the winter
term 2001/2002 (2 hours per week)

26) Physik auf dem Computer (computational physicéeld at the Universitat Erlangen-Neirn-
berg (Germany) in the winter term 2002/2003 (2 hours per wegk



27) Theoretikum zur Theoretischen Physik 1V: ElektrodynamikNeuer Zyklus) (electrodyna-
mics, new cycle)held at the Universitat Erlangen-Neirnberg (Germany) in the summer
term 2003 (3 hours per week)

28) Theoretikum zur Theoretischen Physik V: Quantenmechanik (Neuer Zyklus) (quantum
mechanics I, new cycle)held at the Universitat Erlangen-Nernberg (Germany) in the
winter term 2003/2004 (3 hours per week)

29) Theoretikum zur Theoretischen Physik 1I: Quantenmechanik (quantum mechanics 1)
held at the Universitat Erlangen-Neirnberg (Germany) in the summer term 2004 (3 hours
per week)

30) Theoretikum zur Theoretischen Physik Ill: Statistische Mghanik und Thermodynamik
(statistical mechanics and thermodynamicsheld at the Universitat Erlangen-Neirnberg
(Germany) in the winter term 2004/2005 (3 hours per week)

31) Computerphysik zur Statistischen Mechanik (computatiohphysics dealing with statistical
mechanics problemsheld at the Universitat Erlangen-Neirnberg (Germany) in the winter
term 2004/2005 (2 hours per week)

32) Einfuhrung in die Theoretische Physik (introduction to theorétal physics) held at the
Universitat Erlangen-Neirnberg (Germany) in the summer term 2005 (3 hours per week)

33) Theoretikum zur Theoretischen Physik I: Mechanik (classat mechanics)held at the Uni-
versitat Erlangen-Neirnberg (Germany) in the winter term 2005/2006 (3 hours per @ek)

34) Computerphysik (computational physicd)eld at the Universitat Erlangen-Neirnberg (Ger-
many) in the summer term 2006 (2 hours per week)

Student seminars

The student seminars | supervised in the past dealt with vaous aspects of theoretical phy-
sics (especially statistical physics and condensed mattehnysics). Below you nd the di erent
subjects and in parentheses the name of the student.

1) Diusion in Doppelminimum-Potentialen (di usion in poten tials with two minima) (Ri-
xecker) supervised at the Universéit des Saarlandes (Germany) in 1991

2) Quantenmechanik und chaos | (quantum mechanics and chaogRattard) supervised at
the Universitat des Saarlandes (Germany) in 1992

3) Quantenmechanik und chaos Il (quantum mechanics and chads (Jenal) supervised at
the Universitat des Saarlandes (Germany) in 1992

4) Landau-Theorie ®r modulierte Strukturen | (Landau theory for modulated stictures 1)
(Finteis) supervised at the Universiat des Saarlandes (Germany) in 1993



5) Landau-Theorie ®r modulierte Strukturen Il (Landau theory for modulated suctures 1)
(Muller) supervised at the Universiat des Saarlandes (Germany) in 1993

6) Phononen und Defekte | (phonons and defects (Prahm) supervised at the Universiat
des Saarlandes (Germany) in 1995

7) Phononen und Defekte Il (phonons and defects I(Heydt) supervised at the Universiat
des Saarlandes (Germany) in 1995

8) Phasenubergange (phase transitionsYEhm) supervised at the Universiat des Saarlandes
(Germany) in 1996

9) Renormierungsgruppentheorie (renormalization group tbey) (Nikola) supervised at the
Universitat des Saarlandes (Germany) in 1996

10) Metamagnete in Molekurfeldaherung (metamagnets in mean- eld approximation)M ennig-
mann) supervised at the RWTH Aachen (Germany) in 1997

11) Ober achenmagnetisierung (surface magnetizatiorfPost) supervised at the RWTH Aa-
chen (Germany) in 1997

12) Renormierungsgruppentheorie (renormalization group tbey) (Eisen) supervised at the
Universitat Erlangen-Neirnberg (Germany) in 2003

13) Phasemubergange fern vom Gleichgewicht (nonequilibrium phase transins) (Richter) su-
pervised at the Universiat Erlangen-Neirnberg (Germany) in 2003

14) Anomalien von Wasser bei tiefen Temperaturen (anomalies ofater at low temperatures)
(Stenner) supervised at the Universut Erlangen-Neirnberg (Germany) in 2005

Research projects

The University of Erlangen proposes an accelerated physicsirriculum for gifted students,
leading the students to the Ph.D degree within six years aftehey started their studies. One of
the characteristics of this accelerated physics study is ¢hearly involvement of the students in

research projects, starting with their third year. During ny stay in Erlangen | have supervised
the following research projects:

1) Dynamik fern vom Gleichgewicht (out-of-equilibrium dynaros) (Kr eickl)

2) Der Spin-Glas®bergang (the spin glass transitionjKirmair)



Diploma theses

1) B. Neubert, Ising-Modelle mit konkurrierenden Wechselwirkungen: Ahgische und nu-
merische Untersuchungen (Ising models with competing irdetions: analytical and nu-
merical investigations)(Universitat des Saarlandes, 1994) co-supervisor

2) K. Jenal, Analytische und numerische Berechnungen von Akkumulatgpunkten im ANNNI-
Modell (analytical and numerical calculations of accumuteon points in the ANNNI mo-
del) (Universitat des Saarlandes, 1994) co-supervisor

3) T. Muller, Stabilitat und Dynamik von Clustern auf Kristalloberachen (stability and
dynamics of clusters on a crystal surfacRWTH Aachen, 1998) co-supervisor

4) D. Catrein, Raumlich modulierte magnetische Strukturen inethnen Filmen (spatially
modulated magnetic structures in thin Ims)(RWTH Aachen, 2000) co-supervisor

5) A. Richter, Die mikrokanonische Entropie des dreidimensionaleXyY -Modells (the micro-
canonical entropy of the three-dimensionaXY model) (Universitat Erlangen-Neirnberg,
2004)

6) A. Fromm, Mikrokanonische Untersuchung von trikritischen Punktenni einem System
mit konkurrierenden Wechselwirkungen (microcanonical atysis of tricritical points in
systems with competing interactionsjUniversitat Erlangen-Neirnberg, 2005)

7) A. Rethlein, Dynamisches Verhalten uktuierender Grenzachen (dynamical properties
of uctuating interfaces) (Universitat Erlangen-Nernberg, 2006)

Ph.D theses

1) B. Neubert, Symmetriebasierte mikroskopische Modellarfmodulierte Materialien
(symmetry-based microscopic models for the description mbdulated materials)(Univer-
sitat des Saarlandes, 1997) co-supervisor

2) H. Behringer, On the structure of the entropy surface of microcanonical siems(Univer-
sitat Erlangen-Neirnberg, 2004)

3) F. Baumann, Alterungspranomene und dynamisches Skalenverhalten in Systemen fern
vom Gleichgewicht (ageing phenomena and dynamical scalingystems far from equili-
brium) (Universitat Erlangen-Nerrnberg, 2007)

4) S. Dorosz (Virginia Tech, started December 2006)
5) Y.-L. Chou (Virginia Tech, started December 2007)



Summer School

| was initiator, co-organizer and secretary of the summer lscol Ageing and the glass transition
which took place in Luxembourg from September 18 2005 to Septber 24 2005. This school
provided introductory lectures describing the physics ofgeing phenomena and the glass tran-
sition and covered experimental, theoretical and numeritaspects. The lectures were aimed
at Ph.D students and young researchers. The school was fuddby the Universie Franco-
Allemande (amount of funding: 18450 EUR) and by the Universidu Luxembourg (amount of
funding: 10000 EUR) (see http://www.theoriel.physik.unierlangen.de/sommerschule.html).



Research Interests

Main themes: (1) dynamical behavior of nonequilibrium sysims, (2) critical phenomena in
con ned geometries, (3) microcanonical analysis of smalysems.

Dynamical behavior of nonequilibrium systems

Many of my investigations in this eld study the dynamical saling behavior and the
aging phenomena often encountered in systems being far frequilibrium. In the begin-
ning | mainly studied simple ferromagnets quenched to tempaures below the critical
point (where phase ordering takes place) or to the critical gint itself. Starting from a
generalization of conformal invariance we have for the rsime derived exact expressions
for dynamical response and correlation functions. Theseaatictions have been veri ed in
the last years by ourselves and by other groups for di erentut-of-equilibrium systems,
and especially for systems undergoing phase ordering. Inecent numerical work | have
revealed the shortcomings of this approach when dealing Witlynamical scaling function
in critical systems. Some of my activities were devoted to éhscaling behavior of inte-
grated response functions which are usually studied in exjraents. In the last years |
have extended my investigations to out-of-equilibrium dmrdered systems, as for example
critical spin glasses far from equilibrium. Furthermore, Ihave also started the study of
the dynamical behavior of nonequilibrium systems without etailed balance, especially of
reaction-di usion systems. These systems are very inteteég) as one often observes the
absence of detailed balance in chemical and biological aipptions.

Critical phenomena in con ned geometries

In theoretical studies one usually assumes the surface to perfect, without any of the
commonly observed surface defects. It is therefore an ingsting and relevant question to
ask whether more realistic surfaces have any impact on swéacritical phenomena. In my
research on surface criticality |1 focused on systems with risace defects (disorder, steps,
defect lines,...) as well as on more complex geometries wtiges and corners. Interestin-
gly, it turns out that under certain circumstances these defcts can change the surface
critical behaviour in semi-in nite systems, whereas for tm Ims a line of additional ada-
toms always changes the local critical exponents. | also nenically computed for the rst
time surface critical exponents in a case where the bulk ekiitis a multicritical point. Spe-
ci cally, | studied surface criticality at a Lifshitz point that is for example encountered in
ferroelectrics or in block-copolymers. For this | develoglea cluster ip algorithm capable
of dealing with competing interactions. In my most recent paers on this subject | focused
on the local dynamical properties of critical surfaces fardm equilibrium.



Microcanonical analysis of small systems

My research in this eld is aimed at studying the behavior of ano-systems formed of
typically less than one thousand particles (spins). One ohé questions | studied most
intensively in this context concerns the nite-size signatres of phase transitions taking
place in the in nite volume limit. It turns out that microcan onical quantities, which can
be exclusively expressed by derivatives of the microcanoal entropy, announce a phase
transition through a characteristic behaviour, and this egn for very small systems. A
microcanonical analysis of small systems heavily relies data of extremely high quality.
In order to obtain data of this quality we have developed a vgre cient algorithm which
has already been applied with great success to a large vayieff models. This numerical
method enables us to visit all the points in the parameter sga& with the same frequen-
cy, which is of course of great interest when studying systenwhere stable states are
separated by high energy barriers.

In my work | often combine numerical methods (simulation tdaniques, numerically exact me-
thods etc.) and analytical techniques (methods coming frommonformal eld theory, scaling
theory, study of exactly solvable models).



List of publications (peer reviewed)

1. M. Pleimling and R. SiemsProperties of a double Ising model: phase diagrams, discomm
surations, and accumulation points of structure branching Ferroelectrics151, 69-74 (1994).
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