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Conference program

Conference program

Tuesday March 16th

8h50 - Opening of the MECO conference

Chairman: M. Henkel

9h00 - Jean-Marc Luck (CEA Saclay)
The fate of leaders in growing networks

9h40 - Gunter Schstz  (FZ Juelich)
Condensation in non-Markovian zero range dynamics

10h20 -Co ee break

Chairman: J. Sznajd

11h00 -Bernhard Mehlig  (University of Gothenburg)
Fingerprints of random ows

11h20 -Francisco Sastre (Universidad de Guanajuato)
Short-time dynamic in the Majority vote model

11h40 -Fred Hucht (Universit@at Duisburg-Essen)
Non-equilibrium phase transition in an exactly solvable Ising model with
uctuation induced friction

12h00 -Horacio S. Wio (Universidad de Cantabria)
Variational Formulation for the KPZ Equation: Consistency, Galilean-invariance
violation, and uctuation-dissipation issues in real-space discretization

12h20 -Lunch

Chairman: F. Igbi
14h00 -Bernard Derrida  (ENS et UPMC)
Current uctuations in non-equilibrium systems

14h40 -Cément Sire  (LPT, Universie Paul Sabatier, Toulouse)
The statistical physics of MiniMax

15h00 -Katarzyna Sznajd-Weron (University of Wroclaw)
Spontaneous reorientations in a model of opinion dynamics with anticon-
formists

15h20 - Poster Session
Chairman: S. Trimper

17h40 -Victor Bondarev  (I. I. Mechnikov Odessa National University)

Statistical theory of uids: non-classical criticality and the yang-yang relation
18h00 -Hugo Touchette (Queen Mary, University of London)

First-order phase transitions and poles of partition functions
18h20 -Wim Magnus (Universiteit Antwerpen, IMEC)

Wigner functions and classical trajectories: from devices to statistical physics
19h30 -Dinner



Conference program
Wednesday March 17th

Chairman: K. Netary

9h00 - Ruggero Vaia (Istituto dei Sistemi Complessi - CNR, Firenze)
Symmetric environmental coupling and reentrant enhancement of quantum
uctuations

9h20 - Johannes Richter (University Magdeburg)
Critical behavior of low-dimensional frustrated spin-1/2 Heisenberg ferromag-
nets

9h40 - Toma Prosen (University of Ljubljana)
On solving many-body Lindblad equation and quantum phase transition far
from equilibrium

10h20 -Co ee break
Chairman: W. Janke

11h00 -Pasquale Calabrese (Universita di Pisa)
Entanglement entropy and conformal eld theory

11h40 -Ingo Peschel (Freie Universi@at Berlin)
Entanglement with disjoint subsystems

12h00 -Alessandro Cuccoli (Firenze)
Protecting and controlling entanglement between two qubits by properly
designed spin environment

12h20 -Pasquale Sodano (Perugia)

Probing the Kondo Regime with Entanglement Measures
12h40 -Lunch
14h30 - Poster Session

16h00 -Excursion to Metz



Conference program

Thursday March 18th

Chairman: R. Folk
9h00 - George Batrouni  (University of Nice-Sophia Antipolis)
Spinor Super uids on One-Dimensional Optical Lattices
9h40 - Feceric Mila (EPFL)
Phase transitions in e ective bosonic models of quantum magnets
10h20 -Co ee break
Chairman: K. Uzelac
11h00 -cile Monthus  (Saclay)
Anderson localization and Many-body localization
11h20 -Sergey Apenko (P N Lebedev Institute of Physics)
Information theory and irreversibility of the renormalization group ow
11h40 -Hugo Jacquin (Denis Diderot, Paris 7)
The ideal glass transition of harmonic spheres

12h00 - Michael Kastner (Stellenbosch)
Nonequivalence of ensembles for long-range quantum spin systems in optical
lattices

12h20 -Lunch

Chairman: A. Surda

14h00 -Vivien Lecomte (Universie de Genéve)
Depinning transition for domain walls with an internal degree of freedom

14h20 -Reinhard Mahnke (Rostock University)
Modelling of Vehicular Transport: A Complex System with Asymmetric
Interaction

14h40 -Martin Weigel  (Universitat Mainz)
Simulating spin models on GPU

15h00 -Poster Session
16h40 -Co ee break
Chairman: Y. Holovatch

17h20 -Joseph Indekeu (KU Leuven)
How to turn fragile networks robust and vice versa

17h40 -Juerg Froehlich  (ETH Zurich)
Quantum Brownian Motion

19h30 -Dinner



Talks

Abstracts

Alphabetical order of the author.



Talks

Information theory and irreversibility of the renormaliza tion
group ow

Sergey Apenko(P N Lebedev Institute of Physigs

We present an approach to the study of the renormalization group (RG)
ow based entirely on the information theory. The average information loss
under Wilsonian RG transformation is introduced as conditional entropy of the
fast variables, which are integrated out, when the slow ones are held xed. Its
positivity results in the decrease of total entropy under renormalization. This,
however, does not necessarily lead to irreversibility of the RG ow, because the
entropy explicitly depends on the total number of degrees of freedom, which
is reduced, and thus cannot provide a proper Lyapunov function. We also
introduce a mutual information of fast and slow variables as a more adequate
guantity to represent the changes in the system under renormalization. For
certain decimation transformations positivity of mutual information directly
leads to a monotonic growth of the entropy per lattice site along the RG ow
and to the irreversibility of the ow. For example, the entropy per site should
always grow under decimation for 2D Ising model even if we start from a point
below the phase transition. This behavior is con rmed by direct calculation
for one iteration and explained as being due to a decrease of a single spin
reversal energy under renormalization.



Talks

Spinor Super uids on One-Dimensional Optical Lattices
George Batrouni (University of Nice-Sophia Antipolis

I will introduce the optical lattice and then the Hubbard Hamiltonian
which governs the physics of spin-0 atoms loaded in such lattices. | will brie y
review some known results for this system and its phase diagram and then
introduce the spin-1 case which has recently become realizable experimentally.
This leads to an extended Hubbard Hamiltonian where the non-zero spin allows
for spin-spin interactions and consequently for interplay between magnetism
and super uidity absent in spin-0 systems. This additional interaction o ers
the possibility of new quantum phase transitions and exotic phases. | will
present mean eld and Quantum Monte Carlo results and discuss some of the
still-open questions.
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Talks

Statistical Theory of Fluids: Non-Classical Criticality and t he
Yang-Yang Relation

Victor Bondarev (l. I. Mechnikov Odessa National University

At present, in the modern theory of the liquid-gas critical point an
approach [1] based on the integral equations of the statistical theory of uids
was outlined. In the framework of the approach [1], using minimal assumptions
it was demonstrated a possibility to calculate, independently, three critical
exponents by the analysis of the equations of the theory on the critical isochore
(see also [2]). In the present communication, the results of [1] are generalized
on the case of the critical isotherm. This allowed us to calculate, independently,
three more critical exponents: =4, =5=12, and = 1=8. These "non-
classical" values are in good agreement with those determined experimentally
and are rather close to the 3-dimensional Ising ones. Besides, on the base
of the approach a solution of the so-called Yang-Yang problem [3] concerning
the "pressure” and the "chemical potential® contributions into the critical
singularity of the isochoric heat capacity of a uid is proposed [4]. The results
obtained open a natural perspective to include the non-classical (of the Ising-
type) description of uid critical properties into the conventional theory of
liquids.

[1] V. N. Bondarev, Phys. Rev. E 77, 050103(R) (2008). [2] V.
Bondarev, MECO34 (Leipzig, 2009), Book of Abstracts, p. 50. [3] C. N.
Yang and C. P. Yang, Phys. Rev. Lett. 13, 303 (1964). [4] V. N. Bondarev,
EPJ B (submitted).
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Talks

Entanglement entropy and conformal eld theory
Pasquale CalabresgUniversita' di Pisa

I will review the conformal eld theory approach to entanglement
entropy. | will show how to apply these methods to the calculation of the
entanglement entropy of a single interval, and the generalization to di erent
situations such as nite size, systems with boundaries, and the case of several
disjoint intervals. | will also discuss the e ect of nite-size corrections.
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Talks

Protecting and controlling entanglement between two qubit S by
properly designed spin environment.

Alessandro Cuccoli(Firenzé

The dynamical behavior of two initially entangled qubits, each locally
coupled to a structured environment represented by an open-ended and
nite interacting spin chain, has been investigated in presence oftransversal
interaction terms between each qubit and the local spin environment, thus
allowing for energy-transfer and a dissipative-like evolution. Exact results for
the time-evolution of the concurrence between the two qubits are obtained
and it is found that, depending on the operating regime of the environment
as well as on the initial state of the qubits, the entanglement between them
evolves in di erent ways, featuring either entanglement sudden death (ESD)
or memory e ects, and unveiling intriguing behaviors as the environment
approaches quantum critical points.

13



Talks

Current uctuations in non-equilibrium systems
Bernard Derrida (ENS et UPMQ

This talk will present a series of recent results on the uctuations
of the current in non-equilibrium diusive systems. When the system is
maintained in a non-equilibrium steady state by contact with two reservoirs
at unequal densities, the uctuations of the current have in general a non-
Gaussian distribution which can be computed exactly for di usive systems
[1,2,3]. For systems at equilibrium on a ring geometry, the cumulants of these
uctuations take a universal scaling form which can be understood by several
theoretical approaches such as the Bethe ansatz or uctuating hydrodynamics
[4]. Some recent results concerning non steady state initial conditions will also
be discussed [5,6].

[1] T. Bodineau, B. Derrida, Phys. Rev. Lett. 92, 180601 (2004) Cur-
rent uctuations in non-equilibrium di usive systems: an additivity principle
[2] T. Bodineau, B. Derrida, Phys. Rev. E 72, 066110 (2005) Distribution
of current in non-equilibrium di usive systems and phase transitions [3] T.
Bodineau, B. Derrida, C. R. Physique 8, 540-555 (2007) Cumulants and large
deviations of the current through non-equilibrium steady states [4] C. Ap-
pert, B. Derrida, V. Lecomte, F. Van Wijland, Phys. Rev. E 78, 021122
(2008) Universal cumulants of the current in di usive systems on a ring [5] B.
Derrida, A. Gerschenfeld, Current Fluctuations of the One Dimensional Sym-
metric Simple Exclusion Process with Step Initial Condition J. Stat. Phys.
136, 1-15 (2009) [6] B. Derrida, A. Gerschenfeld, Current uctuations in one
dimensional di usive systems with a step initial pro le cond-mat/0907.3294
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Talks

Quantum Brownian Motion
Juerg M. Froehlich (ETH Zurich)

| review recent results of Wojciech De Roeck (with some participation by
myself) concerning the di usive motion of a quantum particle weakly coupled
to a thermal medium described by some ideal Bose quantum gas. | discuss
various interesting open problems in non-equilibrium statistical mechanics and

transport theory.
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Talks

Non-equilibrium phase transition in an exactly solvable Ising
model with uctuation induced friction

Fred Hucht (Universiat Duisburg-Essen

A driven Ising model with friction due to magnetic correlations has
recently been proposed by Kadau et al. (Phys. Rev. Lett. 101, 137202008)).
The non-equilibrium phase transition present in this system is investigated in
detail using analytical methods as well as Monte Carlo simulations. In the
limit of high driving velocities v the model shows mean eld behavior due
to dimensional reduction and can be solved exactly for various geometries.
The simulations are performed with three di erent single spin ip rates: the
common Metropolis and Glauber rates as well as a multiplicative rate. Due
to the non-equilibrium nature of the model all rates lead to di erent critical
temperatures at v > 0, while the exact solution matches the multiplicative
rate. Finally, the cross-over from Ising to mean eld behavior as function of
velocity and system size is analysed in one and two dimensions.

16



Talks

How to turn fragile networks robust and vice versa
Joseph Indekeu(KULeuver)

We present results for biased (degree-dependent) edge percolation on
scale-free networks. We assume a network in which the probability for an
edge between nodes and j to be retained depends on the degreeki and kj
of the nodes. We obtain nonuniversal critical percolation exponents. Biased

percolation is shown to provide new strategies for turning robust networks
fragile and vice versa.

17



Talks

The ideal glass transition of harmonic spheres
Hugo Jacquin (Denis Diderot - Paris ¥

We study the glass transition of spheres interacting via a pair potential
v(r)=(1 r)>forr< 1andOforr> 1. This system behaves like hard-
spheres at low temperatures, and display all features of the glass transition of
molecular glasses at nite temperature. It is also a model for colloidal systems
used in experiments. Using replica theory inspired from spin-glass systems, we
deduce the phase diagram of harmonic spheres. Connexion with the notion of
random close packing atT = 0 is established.

18



Talks

Nonequivalence of ensembles for long-range quantum spin sys-
tems in optical lattices

Michael Kastner (Stellenbosch

Motivated by the anisotropic long-range nature of the interactions be-
tween cold dipolar atoms or molecules in an optical lattice, we study the
anisotropic quantum Heisenberg model with Curie-Weiss-type long-range in-
teractions. Conservation of energy in optical lattice experiments suggests a
study of this model within the microcanonical ensemble. The microcanon-
ical entropy is calculated analytically and, depending on the choice of the
anisotropy parameters, microcanonical and canonical ensembles are equivalent
in some cases, and nonequivalent in others. As a special case, thermodynamic
equivalence of the Curie-Weiss Heisenberg and Ising models is found to be
valid only canonically, but not microcanonically. Qualitatively, the observed
features of nonequivalent ensembles are expected to be relevant for a larg
class of long-range quantum spin systems that might be realized in optical
lattice experiments.

19



Talks

Depinning transition for domain walls with an internal degr ee
of freedom

Vivien Lecomte (Universie de Gereve

We examine the dynamics of a domain wall subject to a pinning
potential, in situations where the position of the wall is coupled to an internal
degree of freedom (e.g. a spin phase, in magnetic domain walls). Focusing
on rigid walls, we investigate the depinning transition, which displays several
novel features when compared to standard cases. At zero temperature, there
exists a bistable regime for low forces, with a logarithmic behavior close
to the transition. For weak pinning, there occurs a succession of bistable
transitions corresponding to di erent modes of the phase evolution, separated
by topological transitions. At nite temperature, using techniques from
stochastic dynamical systems, we show that the force-velocity characteristics is
non-monotonous, as an e ect of the zero-temperature topological transitions.

20



Talks

The fate of leaders in growing networks
Jean-Marc Luck (CEA Saclay

We consider stochastic models of growing networks such as the airline
network or the Internet. New nodes (airports, sites) enter the system one at
a time and attach to one earlier node according to some rule. The leader at
any given time is the node with largest degree (busiest airport, most popular
website). In recent work in collaboration with Claude Godreche and Helene
Grandclaude we have addressed questions concerning the sequence of leaders:
what is the typical number of changes of lead, or of distinct leaders, up to a
given time? what is the probability that a leader keeps the lead for a given
time lapse, or forever? To be speci c we have considered a model introduced
by Bianconi and Barabasi where the attachment probability to a given node
is proportional to its degree ("rich-get-richer" feature) and to an intrinsic
quality or tness (" t-get-richer" feature). If the node tnesses are modeled
as activated quenched random variables, the model may exhibit a condensed
phase below some nite critical temperature. The statistics of leaders and
related quantities will be discussed in various regimes.

21



Talks

Wigner functions and classical trajectories: from devices to
statistical physics

Wim Magnus (Universiteit Antwerpen / IMEQ

Modeling electron transport in nano-scaled semiconductor devices calls
for the investigation of the non-equilibrium electron distribution exhibiting the
quantum mechanical features of con ned electrons propagating through short
transmission channels. In this light, we have shown that classical trajectories
in phase space solving Newton's equations can be used as a key ingredient to
study non-equilibrium distribution functions appearing in the Wigner-Liouville
and Wigner-Boltzmann equations. Since Ehrenfest's theorem, the role and
importance of classical trajectories in quantum dynamics have been examined
by several means, and nowadays stochastic versions of the classical equations
of motion are being investigated. Along this line, we show that the classical
equations of motion provide a solution to quantum dynamics, if appropriately
incorporated in the Wigner distribution function, exactly reformulated in a
type of Boltzmann equation. Moreover, we have found that, in a broader
guantum statistical context, classical trajectories can be successfully exploitd
to study the time evolution of bosons and fermions, provided the initial
distribution function is constructed in agreement with the identical-particle
statistics.

22



Talks

Modelling of Vehicular Transport: A Complex System with
Asymmetric Interaction

Reinhard Mahnke (Rostock University

Driving of cars on a highway is a complex process which can be described
by deterministic and stochastic forces. It leads to equations of motion with
asymmetric interaction and dissipation. Here we consider generalized equation
of this type for a model of particles coupled with two kinds of springs,
representing forces acting in forward and backward directions. There is also a
dissipative force, which depends on the velocity of a particle. As a particular
application in vehicular transportation, an optimal velocity car{following
model is considered. In this case the interaction is totally asymmetric. The
forward directed force, depending on the headway distance to the car ahead,
as well as the dissipative force, proportional to the actual car velocity, acts
on each vehicle moving on a road with periodic boundary conditions. The
vehicular transport is described by a system of coupled di erential equations,
solved numerically by the fourth{order Runge{Kutta method. This dynamical
system has a xed{point homogeneous stationary solution at low and very high
densities of vehicles, which becomes unstable and transforms into a limit cycle
solution at intermediate densities for certain values of control parameters.
We de ne the potential and kinetic energy of such a system and derive the
equation for energy ux, consisting of the energy in ow due to the engine
and the energy out ow due to the friction. We nd that making a congested
tra ¢ homogeneous would reduce the energy in ow per vehicle or the fuel
consumption remarkably.

23



Talks

Fingerprints of random ows
Bernhard Mehlig (University of Gothenburg

Suspensions of small anisotropic particles, 'rheoscopic uids', are used
for ow visualisation. By illuminating the uid with light of three di erent
colours, it is possible to determine Poincare indices for vector elds formed
by the longest axis of the particles. Because this vector eld is non-oriented,
half-integer Poincare indices are possible, and are observed experimentally.
An exact solution for the direction vector appears to preclude the existence
of topological singularities. However, we show that upon averaging over the
random initial orientations of particles, singularities with half-integer Poincare
index appear. We describe their normal forms.

See Vlad Bezuglyy, Bernhard Mehlig, Michael Wilkinson,

http://arxiv.org/abs/0903.3615
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Talks

Phase transitions in e ective bosonic models of quantum mag-
nets

Feceric Mila (EPFL)

Quantum magnets can be naturally described by bosonic models, an
external magnetic eld playing the role of the chemical potential. In the
presence of frustration (i.e. competition between exchange paths), a number
of phases not explored so far in other contexts have been identi ed over the
last few years such as Mott insulating phases with high commensurability,
supersolid phases or super uid phases without condensate. In this talk, | will
describe various ways of mapping quantum magnets onto bosonic models, and
I will discuss the physics behind the stabilization of such phases. Whenever
posssible contact will be made with experimental realizations.

25



Talks

Anderson localization and Many-body localization
Cecile Monthus (Saclay

For Anderson localization one-particle models, there exists an exact
real-space renormalization procedure (Aoki 1980) that can be used numerically
to obtain the statistical properties of the renormalized hopping between two
sites separated by a distancd.. We will describe the results for the Anderson
tight-binding model in dimensions d = 2 and d = 3. In the localized phase,
we obtain the same universality class as the strong disorder phase of the
directed polymer in a random medium. At criticality in d=3, the statistics
of renormalized hoppings becomes multifractal, in direct correspondence with
the multifractality of individual eigenstates.

Many-body localization problems can be studied similarly via an exact
renormalization procedure in con guration space. For a one-dimensional lat-
tice model of interacting fermions with disorder, we have studied numerically
the statistical properties of the renormalized hopping between two con gura-
tions separated by a distancel in con guration space (distance being de ned
as the minimal number of elementary moves to go from one con guration to
the other). We nd a many-body localization transition at a nite disorder
strength, with a localization length diverging as a power law, and with an
essential singularity in the delocalized phase.

26



Talks

Entanglement with disjoint subsystems
Ingo Peschel(Freie Universiiat Berlin

If a subsystem in a spin chain is not singly connected, spin and fermionic
representations do not give the same reduced density matrices and therefore
not the same entanglement entropy. The e ect is due to the non-local nature
of the Jordan-Wigner transformation and will be discussed quantitatively for
the case of sublattice entanglement.

27



Talks

On solving many-body Lindblad equation and quantum phase
transition far from equilibrium

Toma Prosen (University of Ljubljana

In this talk it will be shown how to address explicit computation of
non-equilibrium steady states and decay modes of nite but large many-body
guantum systems which may be coupled to some external reservoirs. Using
the concept of quantization in the Liouville-Fock space of operators we shall
then compute the non-equilibrium steady state in an open Heisenberg XY spin
1/2 chain of nite but large size coupled to Markovian baths at its ends]. We
present numerical and theoretical evidence of a far from equilibrium quantum
phase transition with spontaneous emergence of long-range order in spin-spin
correlation functions, characterized by a transition from saturation to linear
growth with size of entanglement entropy in operator space.

In particular we show that the scaling function describing the correla-
tions near the critical point obeys the Helmholtz equation on a square with
point sources, and therefore the correlation response of a quantum XY spin
chain is described in terms of resonances of a wave billiard.

28



Talks

Critical behavior of low-dimensional frustrated spin-1/2 Heis en-
berg ferromagnets

Johannes Richter(University Magdeburp

Motivated by recent experiments on quasi one-dimensional (1D) frus-
trated quantum magnets with ferromagnetic nearest-neighbor exchange cou-
pling J; and antiferromagnetic next-nearest-neighbor exchange coupling, we
investigate the thermodynamics of the corresponding one-dimensional (1D)
and two-dimensional (2D) J;-J, spin-1=2 Heisenberg magnets. Both systems
exhibit a zero-temperature phase transition from the ferromagnetic ground
state to a magnetically disordered singlet ground state at a critical value of
frustration J, = J,., where J,. = 0:25J4j for the 1D and J,,  0:4jJ1j for
2D model. We focus onJ, < J ,. where the ground state is still ferromagnetic,
but the frustration in uences the thermodynamic quantities. To calculate the
spin-spin correlation functions, the uniform susceptibility , the correlation
length and the speci c heat in dependence on the temperaturel we use a
second-order Green-function formalism as well as full diagonalization of nite
systems. In particular, we examine the low-temperature behavior of the sus-
ceptibility  and the correlation length . In the limit T ! 0 both quantities
diverge for the 1D as well as for the 2D case. This divergence is exponential,
ie. e T e”=T, in D=2, and it follows a power law, = cT 2 and

= dT 1, in D=1. For the unfrustrated ferromagnets, i.e. for J, = 0, the
coe cients a;b;c;dare known from previous studies. However, for the frus-
trated model so far no data were available. We nd a linear decrease of the
coe cients a; b; c; dwith increasing frustration J,. For the 2D ferromagnet the
coe cients a and bremain nite at the zero-temperature transition point J;,
i.e. the exponential divergence of and is present up toJ,.. By contrast,
for the 1D ferromagnet both coe cients ¢ and d vanish at J, = J,. indicating
that the zero-temperature phase transition is accompanied by a change of the
critical behavior of and . In addition, we detect the existence of an addi-
tional low-temperature maximum in the speci ¢ heat when approaching the
zero-temperature transition point at J, = Jj..

29



Talks

Zeinab Sadjadi(Saarbracken
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Talks

Short-time dynamic in the Majority vote model
Francisco Sastre(Universidad de Guanajuato

In this work | present short-time Monte Carlo simulations for the two
dimensional Majority-vote model starting from ordered and disordered states.
The results show that there are two pseudo-critical points, each one within
the error-bar range of previous reported values performed using fourth order
cumulant crossing method. The results show that the short-time dynamic for
this model has a dependence on the initial conditions.
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Talks

Condensation in non-Markovian zero range dynamics
Gunter Schuetz (FZ Juelich

Condensation phenomena in non-equilibrium systems have been mod-
eled by the zero-range process, which is a model of particles hopping between
boxes with Markovian dynamics. In many cases, memory e ects in the dy-
namics cannot be neglected. In an attempt to understand the possible impact
of temporal correlations on the condensate, we introduce and study a process
with non-Markovian zero-range dynamics. We nd that memory e ects have
signi cant impact on the condensation scenario. Speci cally, two main results
are found: (1) In mean- eld dynamics, the steady state corresponds to that of
a Markovian ZRP, but with modi ed hopping rates which can a ect conden-
sation, and (2) for nearest-neighbor hopping in one dimension, the condensate
occupies two adjacent sites on the lattice and drifts with a nite velocity. The
validity of these results in a more general context is discussed.
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Talks

The statistical physics of MiniMax
Cement Sire (LPT, Universie Paul Sabatier, Toulouse, Frange

We introduce a simple one-parameter game derived from a model
describing the properties of a directed polymer in a random medium. At
his turn, each of the two players picks a move among two alternatives in order
to maximize his nal score, and minimize opponent's return. For a game
of length n, we nd that the probability distribution of the nal score S,
develops a traveling wave form, ProbG, = m) = f(m vn), with the wave
pro le f(z) unusually decaying as a double exponential for large positive and
negative z. In addition, as the only parameter in the game is varied, we nd
a transition where one player is able to get his maximum theoretical score.
By extending this model, we suggest that the front velocity v is selected by
the nonlinear marginal stability mechanism arising in some traveling wave
problems for which the pro le decays exponentially, and for which standard
traveling wave theory applies. Other examples of the modeling of two-player
games with a tree structure for the possible plays will be brie y addressed.
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Probing the Kondo Regime with Entanglement Measures
Pasquale Sodandperugia-ltaly

It is by now well known that the universal low energy long distance
physics of the Kondo model arises when a magnetic impurity is coupled to the
end of a gapless Heisenberg anti ferromagneti¢; J, spin 1=2 chain, where
J1 (J2) is the (next) nearest neighbor coupling. We study the entanglement
of the end impurity with pertinent block of spins and nd that a genuine
entanglement measure can be used to capture the extent of the Kondo cloud.
We show that the scaling of entanglement is independent of the system size
depending only on ratios of the sizes to the Kondo length. This scaling, and
other features such as the dependence of the Kondo length on the impurity
bond-strength, distinguishes the Kondo regime from the dimerized phase
accessible to the system. We use an entanglement based approach to elucidate
the ground state structure of the spin system in the Kondo phase.
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Spontaneous reorientations in a model of opinion dynamics w ith
anticonformists

Katarzyna Sznajd-Weron (University of Wroclay

In the past decade many models of opinion dynamics has been studied
by physicists . Among them several simple discrete models based on the famous
Ising model have been proposed to describe consensus formation. The force
which leads to consensus is conformity { one of the most observed response
to the social in uence. Although the conformity is the major paradigm of the
social in uence, it is known that other types of social response are also possible.
People feel uncomfortable when they appear too di erent from others, but
they also feel uncomfortable when they appear like everyone else. Asserting
uniqueness can lead to so called anticonformity. Obviously the anticonformity
IS quite rare in comparison to the conformity. The natural question is how the
existence of the very small probability of anticonformity in uences the opinion
dynamics.

We discuss a model (based on the Sznajd model), in which only two
type of social response (conformity and anticonformity) can lead to the opinion
change. We show that for a low level of anticonformity the consensus is still
reachable but spontaneous reorientations between two types of consensus (‘all
say yes' or 'all say now') appear.
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First-order phase transitions and poles of partition functio ns
Hugo Touchette (Queen Mary, University of Londdn

Although partition functions of nite-size systems are always analytic
and hence have no poles, one can often express such functions in series con-
taining terms with poles. | will show in this talk that such poles are generically
related to linear parts of entropy functions (in the microcanonical ensemble)
and rst-order phase transitions (in the canonical ensemble). Applications for
long-range equilibrium systems and nonequilibrium systems having rst-order
phase transitions will be discussed.
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Symmetric environmental coupling and reentrant enhanceme nt
of quantum uctuations

Ruggero Vaia (Istituto dei Sistemi Complessi - CNR, Firenze

Quantum dissipative e ects are usually studied by the system-plus-
reservoir (SPR) model, where the environment is only coupled with the sys-
tem's coordinates and turns out to quench their quantum uctuations. How-
ever, there are physical systems coupled with an environment whose “coordi-
nates' and ‘momenta’ can be completely interchangeable (e.g., magnets), so an
SPR coupling must symmetrically a ect both canonical variables. We study
such a general environmental coupling in the case of a harmonic oscillator. It
is found that quantum uctuations are generally enhanced by environmental
coupling, with an unexpected nonmonotonic behavior.
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Simulating spin models on GPU
Martin Weigel (Uni Main2

Over the last couple of years it has been realized that the vast com-
putational power of graphics processing units (GPUs) could be harvested for
purposes other than the video game industry. This power, which at least
nominally exceeds that of current CPUs by large factors, results from the rel-
ative simplicity of the GPU architectures as compared to CPUs, combined
with a large number of parallel processing units on a single chip. To benet
from this setup for general computing purposes, the problems at hand need to
be prepared in a way to prot from the inherent parallelism and hierarchical
structure of memory accesses. In this contribution | discuss the performance
potential for simulating spin models, such as the Ising or Heisenberg models
as well as the Edwards-Anderson spin glass, on GPU as compared to con-
ventional simulations on CPU. Di erent algorithms, including Metropolis and
cluster updates, as well as computional tricks such as multi-spin coding are
taken into account.
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P1. Static roughness of a one-dimensional interface at nite
temperature

Elisabeth Agoritsas (Universie de Gerevg

We compute analytically the roughness of an elastic line of nite width
, at equilibrium in a 2D random-bond potential. This particular disordered

elastic system could describe e.g. ferromagnetic and ferroelectric domain walls
in thin Ims, subjected to a quenched uncorrelated disorder. De ned as
the mean variance of the relative displacements of an interface at a given
lengthscale r, the roughnessB(r) is expected to behave in a power-law
B(r) r? . Itis computed in a variational approach, using the replica method
with full replica-symmetry-breaking, which accounts for the metastability
of the system. This variational approach allows to obtain direct - though
approximate - expressions for the roughness and its crossover lengthscales. At
small temperature, the roughness exponent exhibits three regimes: at small
lengthscales the interface uctuates thermally with = 1=2, up to a lengthscale
r1(T) T; at lengthscales larger than a temperature-independent Larkin
length rq, the random-manifold regime is dominated by the disorder, and we
recover the mean- eld Flory exponent = 3=5; at intermediate lengthscales,
the roughness exhibits a crossover regime not described by a power law.
This intermediate regime disappears however at higher temperature, and the
crossover lengthscale scales then asT®.
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P2: Anisotropic Phase Transition in a two-dimensional Ising
model with friction

Sebastian Angst(University of Duisburg-Ességn

Magnetic friction is a eld of raising interests. Magiera et al. modeled a
moving tip above a substrate consisting of Heisenberg spins. Magnetic friction
in a Ising model has recently been introduced by Kadau et al. and Hucht
investigated thermodynamic properties of this system. Here two layers of
ising spins, displaced by one lattice constant, are moved relative to each other
along an axis. Due to the directed motion the correlations behave di erently
in direction parallel and perpendicular to the motion. Using Monte Carlo
methods it is shown, that the system becomes strongly anisotropic and thus the
correlation length diverges with di erent exponents when reaching criticality.
For in te high velocities we determine the correlation length exponents and
evince, that the system behaves mean eld-like.
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P3: Unitary Ultracold Boson Dynamics far from Equilibrium
on an 1D Optical Lattice

Helge Aufderheide(Nancy)

Our work is inspired by experiments done with ultracold atoms on
optical lattices. We treat a 1D chain in the Bose-Hubbard-Model with an
inhomogeneous potential (step potential). To extract dynamical properties
we study the relaxation of a high-density subsystem into an empty con ned
well for di erent parameters numerically and analytically. We nd a rich and
classically counterintuitive dynamics blocking particules in the initial system
for high potential di erences due to the particular structure of the allowed
values for kinetic energy.
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P4. The second Bose-Einstein transition in the Bose gas
Mathieu Beau (Aix-Marseille 1)

We present a recent work [M.Beau, V.Zagrebnov, arXiv :1002.1242]
about the second transition between quasi-uni or quasi-two-dimensional regime
and three dimensional regime characterized by the existence of a second
critical density/temperature for the Bose gas. This work is motived by recent
experimental observation for cold atoms gas in anisotropic traps.
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P5: Lower critical dimension of vector spin glasses
Frank Beyer (Univ. Main2

The free energy landscape ofO(n) vector spin glasses is simpli ed
considerably in the limit of an in nite number of spin components (n!1 ),
i.e., for the spherical spin glass. This simpli cation comes about through the
fact that in the limit of a large number of spin components the ground state of
a nite system occupies only a nite-dimensional subspace in spin space. As
a consequence, for each system size there exists a nite, critical number of
spin components above which the ground-state energy does not change upon
further adding spin dimensions, such that the system e ectively describes a
spherical spin glass. Here, this observation is exploited for investigating the
stability of the ordered phase of the spherical spin glass as a function of the
spatial dimension of the lattice. Using the concept of the defect energy, we
numerically determine the stiness exponents for lattices of various spatial
dimensionsd = 2;3;::: and use these results to estimate the lower critical
dimension of the model. The results are compared to estimates resulting from
eld-theoretic calculations.
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P6: Critical exponents of mixed spin chains with bond alterna
tion and exchange anisotropy

Rainer Bischof (ITP Leipzig

Via continuous time quantum Monte Carlo simulations the phase di-
agram of mixed Heisenberg spin chains with bond alternation and exchange
anisotropy is examined. Two di erent basecell setups, 1/2-1/2-1-1 and 1/2-
1/2-3/2-3/2, were chosen. Pseudo-critical points to be analysed by nite-size
scaling methods are obtained by multi-histogram reweighting of improved and
unimproved estimators of various observables. Crosscorrelations of di erent
estimators of the critical values and critical exponents are considered. In par-
ticular the critical exponent is determined by considering log-derivatives of
a generalised disorder parameter as well as the derivatives of its Binder pa-
rameter.
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P7. Free-energy barrier of the evaporation/condensation of
Ising Droplets

Elmar Bittner (Universitat Leipzig

The formation and dissolution of equilibrium droplets at a rst-order
phase transition is one of the longstanding problems in statistical mechanics.
Quantities of particular interest are the size and free energy of a \critical
droplet” that needs to be formed before the decay of the metastable state via
homogeneous nucleation can start. To study this phenomenon, we performed
several Monte Carlo simulations of the 2D Ising model with nearest-neighbour
couplings on a square lattice. By using Jarzynski's equality [Phys. Rev. Lett.
78, 2690 (1997)], we measured the free-energy barrier in a nonequilibrium
setup and compare the data with results obtained by equilibrium simulation
techniques.
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P8: Fluctuation-Induced Forces and Strongly Anisotropic Cr it-
ical Systems

Matthias Burgsmuller (Universi@at Duisburg-Essen

Strongly anisotropic systems are ubiquitous in nature and generic for
several equilibrium and non-equilibrium systems which share the common
feature of anisotropic scale invariance. Substantial for critical systems is the
involvement of two (or more) distinct correlation lengths which scale with
nontrivial powers of each other. Considering such systems in d-dimensional
at geometry demands to distinguish between two fundamental orientations, ?
and k, for which the surface normal is oriented along the two di erent principal
directions. This raises by all means the issue of uctuation-induced forces in
S0 con ned, strongly anisotropic systems. It is shown that the con nement of
critical uctuations caused by the Im's boundary planes induce e ective forces
Fc that decay asF¢ (@=@ ,.xL > as a function of Im thickness L,
where the decay exponents ., and Casimir amplitudes - ., dier for ?
and k orientation and withal the orientation quali es as universal feature. To
corroborate these ndings, n-vector models with an m-axial bulk Lifshitz point
are investigated by means of RG methods below the upper critical dimension
d (m) =4+ m=2 under various boundary conditions. The exponents , ., are
determined, and explicit results to one- or two- loop order are presented for
several Casimir amplitudes - ... The largen limits of the Casimir amplitudes
are shown to discuss these ndings along with their analogues of an appropriate
mean spherical model.
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P9: Critical quench dynamics in con ned systems
Mario Collura (Nancy Universig

We study the loading/deloading in time of a power law con ning
potential in a quantum critical system. The amplitude of the con ning
potential follows a non-linear ramp which drives the system across its critical
point. For a slow driving rate, we develop a scaling theory which predicts a
power law behavior of the density of defects with the ramping rate with an
exponent which depends on the space-time properties of the potential. The
scaling theory is supported by rst order adiabatic calculation and exact results
on an inhomogeneous transverse eld Ising chain where the full time-evolution
of the density of defects is derived.
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P10: Dynamic phase transitions and dynamic compensation
temperatures in the mixed spin-3/2 and spin-5/2 Ising system
in an oscillating eld on a hexagonal lattice

Bayram Deviren (Nevsehir University, Turkgy

The two-sublattice mixed-spin Ising systems have been studied both
experimentally and theoretically due to reason that these systems mainly re-
lated to the potential technological applications in the area of thermomagnetic
recording [1]. Moreover, the mixed-spin Ising systems have less transitional
symmetry than their single spin counterparts; hence exhibit many new phe-
nomena that cannot be observed in the single-spin Ising systems, and the study
of these systems can be relevant for understanding of bimetallic molecular sys-
tems based magnetic materials [2]. In this work, the dynamic phase transitions
and the dynamic compensation temperatures are studied, within a mean- eld
approach, in the mixed spin-3=2 and spin-5=2 ferrimagnetic Ising system with
a crystal- eld interaction under a time-varying magnetic eld on a hexago-
nal lattice by using the Glauber-type stochastic dynamics. The model system
consists of two interpenetrating sublattices with = 3=2 and S = 5=2. The
Hamiltonian model includes intersublattice, intrasublattice, and crystal- eld
interactions. The intersublattice interaction is considered antiferromagnetic
to have a simple but interesting model of a ferrimagnetic system. We employ
the Glauber transition rates to construct the mean- eld dynamic equations
and we solve these equations to nd the phases in the system. We also in-
vestigate the thermal behavior of the dynamic sublattice magnetizations to
obtain the dynamic phase transition (DPT) points as well as to character-
ize the nature (continuous and discontinuous) of transitions. The behaviour
of total dynamic magnetization is studied to nd the dynamic compensation
temperature which is interesting phenomenon with important technological
applications such as the high density magneto-optical recording [3,4]. We also
calculate the dynamic phase diagrams including the compensation tempera-
tures in ve di erent planes. According to values of Hamiltonian parameters,
the phase diagrams contain the paramagnetic (p), antiferromagnetic-¥2 (AF
1=2), antiferromagnetic-3=2 (AF 3=2), ferrimagnetic-1 (I11) and ferrimagnetic-2
(12) fundamental phases, and the AF 2 + p, AF 3=2+ pand | 1+ p mixed
phases. Moreover, the compensation temperatures thaQ , R , P , S ,
N and L-type behaviors [5] in Neel classi cation nomenclature exist in the
system, depending on the values of the interaction parameters.

[1] M. Mansuripur, J. Appl. Phys. 61, 1580 (1987) [2] O. Kahn
etal., From Molecular Assemlies to the Devices, Kluwer Academic Publishers,
Dordrecht, (1996). [3] H.P.D. Shieh et al., Appl. Phys. Lett. 49, 473 (1986) [4
D. Gatteschi et al, Magnetic Molecular Materials (NATO ASI Series ) Kluwer
Academic Dordrecht (1991) [5] C. Chikazumi, Physics of Ferromagnetism,
Oxford University Press, Oxford (1997).

The work was supported by the Scienti c and Technological Research
Council of Turkey (T UBITAK) Grant No: 107T533 and Erciyes University
Research Funds Grant No: FBD-08-593.
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P11: Exact correlations in the one-dimensional coagulation-
di usion process by the empty-interval method

Xavier Durang (Institut Jean Lamour, UHP

Posters

The long-time dynamics of reaction-di usion processes in low dimen-
sions is dominated by uctuation e ects. The one-dimensional coagulation-
di usion process describes the kinetics of particles which freely hop between
the sites of a chain and where upon encounter of two particles, one of them
disappears with probability one. The empty-interval method has, since a long
time, been a convenient tool for the exact calculation of time-dependent par-
ticle densities in this model. We generalise the empty-interval method by
considering the probability distributions of two simultaneous empty intervals
at a given distance. While the equations of motion of these probabilities re-
duce for the coagulation-di usion process to a simple di usion equation in the
continuum limit, consistency with the single-interval distribution introduces
several non-trivial boundary conditions which are solved for the rst time for
arbitrary initial con gurations. In this way, exact space-time-dependent corre-
lation functions can be directly obtained and their dynamic scaling behaviour
is analysed for large classes of initial conditions.
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P12: Penetrable-square-well uids: a paradigm for ultra-soft
colloids

Riccardo Fantoni (Stellenbosch University, South Afrita

We study structural and thermophysical properties of a one-dimensional
classical uid made of penetrable spheres interacting via an attractive square-
well potential. Penetrability of the spheres is enforced by reducing from in nite
to nite the repulsive energy barrier in the pair potential. As a consequence,
an exact analytical solution is lacking even in one dimension. We construct an
exact low-density expansion limit and we propose an approximate theory valid
at any density in the low and high penetrable regimes. The high penetrability
approximation is shown to be equivalent to the linearized Debye-Huckel theory
where we prove the consistency between the virial and the energy routes to
thermodynamics. By comparison with specialized Monte Carlo simulations
and integral equation theories, we assess the regime of validity of the theory
and the degree of inconsistency among the various routes. Finally, we locate
the dependence of the Fisher-Widom line on the degree of penetrability.
Our results constitute the rst systematic study of penetrable spheres with
attractions as a prototype model for soft systems.

(1) R. Fantoni, A. Giacometti, A. Malijevsky, and A Santos, J. Chem.
Phys. 131, 124106 (2009) (2) A. Santos, R. Fantoni, and A. Giacometti, Phg.
Rev. E 77, 051206 (2008) (3) A. Santos, R. Fantoni, and A. Giacometti, J
Chem. Phys 131, 181105 (2009)
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P13: Heisenberg antiferromagnets with exchange and on-site
anisotropies

Reinhard Folk (University of Linz

We study Heisenberg antiferromagnets in a eld with exchange and
quadratic as well as quartic on-site anisotropies. Using, especially ground
state considerations and Monte Carlo techniques for classical magnets on cubic
lattices, we determine generic phase diagrams comprising antiferromagnetic,
spin- op, biconical, and paramagnetic phases. A variety of critical and mul-
ticritical scenarios are elucidated. Our results are compared to ndings on
related classical and quantum anisotropic antiferromagnets in lower dimen-
sions.

In collaboration with Thanh-Chung Dinh (JKU-Linz), David Peters
(RWTH-Aachen), and Walter Selke (RWTH-Aachen and JARA-SIM) Sup-
ported in part by the Austrian Fonds zur Ferderung der wissenschaftlichen
Forschung, project No. 19583-N20, and by the excellence initiative of the
German federal and state governments. References: [1] G. Bannasch and W.
Selke, Eur. Phys.J. B69, 439 (2009); [2] R. Folk, Yu, Holovatch, and G. Moser,
Phys. Rev.E78, 041124 (2008); [3] T.-C. Dinh and R. Folk, J. Physical Studies
(2009, in print); [4] W. Selke, G. Bannasch, M. Holtschneider, I. P. McCulloch,
D. Peters, and S. Wessel, Cond. Mat. Phys., Vol. 12 (4) (2009, in print).
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P14: On the universality of collapsing self-avoiding trails
Damien Foster (Cergy-Pontoisg

Self-avoiding trails are walks which are self-avoiding on the bonds but
not on the sites. If the multiply visited sites are weighted the model presents a
collapse transition, and as such this model has been studied as an alternative
model for the so called -point transition (polymer collapse). The nature of
the collapse transition has been much discussed in the literature with no clear
conclusion. We present evidence from numerical transfer matrix calculations
which show leads us to conjecture that = 12=23 as in the Vertex Interacting
Self-Avoiding Walk but with a dierent exponent. The surface critical
behaviour is also discussed.
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P15: Spreading of innovations on complex networks of agents
Kocsis Gergely(University of Debrecen

Technological evolution of socio-economic systems has two major com-
ponents [1]: (i) Innovation New products, ideas, paradigms emerge as a result
of innovations which are then tested by the market. (ii) Spreading Success-
ful technologies spread over the system resulting in an overall technological
progress. The spreading of technological advancements is typically preceded
by the spreading of information about the existence and advantages of the
newly developed technology. This process is initiated by the advertising activ-
ities of the producers and providers of the new product resulting in a vertical
information ow into the system. As to the next, information spreads laterally
through the communication of individuals.

We study the spreading of information in socio-economic systems using
an agent-based model. The system is modelled as a collection of agents whose
social contacts have a complex network topology. The behavior of agents
is captured by two parameters which characterize the response of agents
to the external driving due to advertising activities, and to the word-of-
mouth communication with their social partners. Analytic calculations and
computer simulations revealed a rich spectrum of novel behaviors varying
the parameters of the model and the underlying network topology of agents'
social contacts. Agents with a high sensitivity to external advertising serve
as nucleation centers from which clusters of informed agents grow. The
gradual nucleation and grows of clusters lead to merging which in turn results
in the appearance of a macroscopic cluster connecting nearly all informed
agents. We show that on the macroscale, the time evolution of the fraction of
informed agents is characterized by an integral equation. On the microscale
the complex process of nucleation, growth, and merging of clusters is studied
by computer simulations on a Watts-Strogats network varying the rewiring
probability starting from a square lattice. Simulations revealed that at the
critical time of the emergence of a spanning cluster the size distribution
of clusters becomes a power law with an exponent depending both on
the strength of interaction of agents and on the topology of their social
contacts: on a square lattice the exponent is tau=1/2 when the word-of-mouth
communication dominates with a crossover to tau=1.75 as the external driving
becomes stronger. Increasing the rewiring probability the exponent becomes
higher and in the limit of random regular graphs tau=2.5 is obtained. The
critical time has a logarithmic dependence on the rewiring probability. [1] E.
M. Rogers, Diusion of Innovations, Fifth Edition (New York, Free Press).
[2] F. Kun, G. Kocsis, and J. Farkas, Cellular automata for the spreading
of technologies in socio-economic systems, Physica383, 660 (2007). [3]
G. Kocsis and F. Kun, The e ect of network topologies on the spreading
of technological developments, J. Stat. Mech. P10014 (2009).

o4



Posters

P16: Statistics of leaders and lead changes in growing scale -free
networks

Helene Grandclaude(CEA Saclay
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P17: Share price stochastic movements as dependent Contino us-
Time Random Walk

Tomasz Gubiec(University of Warsayw

In nancial time series, especially in price changes or logarithmic returns
ones, a short-term memory (counted since seconds till about half an hour)
is observed in autocorrelation functions as a stylized fact. We analyzed
empirical high-frequency data for several companies, for example, from WIG20
(representing 20 largest companies on Warsaw Stock Exchange). We found
that the main mechanism responsible for observed time-dependence of the
autocorrelation is anti-correlation over two consecutive price changes, which
seems to be a quite generic feature. We extended the Continuous-Time
Random Walk (CTRW) model, originally developed for description of the
transient photocurrent measured in amorphous glossy material, so as to include
this anti-correlation. This exact solvable version of the CTRW model well
reproduces relaxation of observed autocorrelation function without using any
free t parameters.
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P18: Dynamics of a nonequilibrium g-State lattice model
Masayuki Hase(University of Sao Paujo

The dynamics of a system that can be considered as g-state voter
model with noise is analyzed. Expressions for the two-time autocorrelation and
response functions on a-dimensional lattice are obtained and some dynamical
exponents are exactly determined. The uctuation-dissipation theorem is
veri ed in the stationary regime, while in the transient the aging is observed
with the uctuation-dissipation ratio being the same to the value predicted
for the linear Glauber (Ising spins) case.
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P19: Critical phenomena on scale-free networks: scaling and
beyond

Yurij Holovatch (ICMP, National Acad. Sci. of Ukraine, Lviv, Ukrainpe

We address the logarithmic corrections to the leading power laws
governing thermodynamic quantities that appear as the second order phase
transition point is approached. For the phase transitions of spin systems
on d-dimensional lattices, such corrections appear at some marginal values
of the order parameter or space dimension. Here, we give another evidence
of logarithmic corrections to scaling behavior that is observed when a phase
transition of a spin system on a scale-free network is treated. To this end,
we analyze the phase behavior of a model with coupled order parameters on
a scale-free network and extract leading and logarithmic-correction to scaling
exponents that determine its eld- and temperature behavior. The corrections
emerge at a marginal value of the parameter , that governs the power-law
decay of the network node-degree distribution functionP (k) k . We show
the validity of scaling relations for the new set of the logarithmic correction
to scaling exponents and derive new scaling relations for the exponents of
logarithmic corrections, for which these relations were unknown. Furthermore,
we derive several universal scaling functions for the network parameter where
power laws are valid.

In part supported by Austrian Fonds zur Ferderung der wissenschaftlichen
Forschung (Project 19583-N20). In collaboration with C. von Ferber (Coven-
try/Freiburg), R. Folk (Linz), R. Kenna (Coventry), V. Palchykov (Lviv ).
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P20: Network harness: bundles of routes in public transport
networks

Taras Holovatch (Taras) (Nancy University, Coventry Universjty

Public transport routes sharing the same grid of streets and tracks are
often found to proceed in parallel along some sequences of stations. Similar
phenomena are observed in other networks built with space consuming links
such as cables, pipes, neurons etc. In the case of PTNs this behavior may be
easily worked out on the basis of sequences of stations serviced by each route.
To quantify this kind of behavior we use recently introduced notion of network
harness. It is described by the harness distribution P(r,s) : the number of
sequences of s consecutive stations that are serviced by r parallel routes. For
certain PTNs that we have analysed we observe that the harness distribution
may be described by power laws. These power laws indicate a certain level of
organization and planning which may be driven by the need to minimize the
costs of infrastructure and secondly by the fact that points of interest tend
to be clustered in certain locations of a city. This e ect may be seen as a
result of the strong interdependence of the evolutions of both the city and its
PTN. To further investigate the signi cance of the empirical results we have
studied one- and two-dimensional models of randomly placed routes modeled
by di erent types of walks. While in one dimension an analytic treatment was
successful, the two dimen- sional case was studied by extensive simulations
showing that the empirical results for real PTNs deviate signi cantly from
those expected for randomly placed routes.
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P21: Disordered Potts model on the diamond hierarchical
lattice

Ferenc Igbi (Research Institute for Solid State Physics and Optics, Budapest

We consider the critical behavior of the random g-state Potts model
in the large-q limit with dierent types of disorder leading to either the
nonfrustrated random ferromagnet regime or the frustrated spin-glass regime.
The model is studied on the diamond hierarchical lattice for which the
Migdal-Kadano real-space renormalization is exact. It is shown to have a
ferromagnetic and a paramagnetic phase and the phase transition is controlled
by four di erent xed points. The state of the system is characterized by the
distribution of the interface free energy P (I ) which is shown to satisfy di erent
integral equations at the xed points. By numerical integration we have
obtained the corresponding stable laws of nonlinear combination of random
numbers and obtained numerically exact values for the critical exponents.
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P22: Microcanonical Analyses of Polymer Adsorption
Wolfhard Janke (Universitat Leipzig

Recent advances in manipulating macromolecules at solid substrates call
for a deeper understanding of the cooperative e ects on mesoscopic scales. We
investigate this problem by focusing on the adsorption transition [1,2] of a sin-
gle polymer near an attractive substrate. We employ a detailed microcanonical
analysis [2] of densities of states obtained by extensive multicanonical Monte
Carlo computer simulations of a exible polymer model with Lennard-Jones
interactions. For short chains and strong surface attraction, the microcanon-
ical entropy turns out to be a convex function of energy in the transition
regime, indicating that surface-entropic e ects play an important role. Albeit
known to be a continuous transition in the thermodynamic limit of in nitely
long chains, the adsorption transition of short polymers thus exhibits a clear
signature of a rst order-like transition, with coexisting phases of adsorbed
and desorbed conformations.

[1] M. Meddel, M. Bachmann, and W. Janke, J. Phys. Chem. B
113, 3314 (2009). [2] M. Meddel, W. Janke, and M. Bachmann, e-print
arXiv:1002.2000.
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P23: Anomalous di usion in disordered multi-channel systems
Robert Juhasz (Research Institute for Solid State Physics and Optics, Budapest

We study diusion of a particle in a system composed ofK parallel
channels, where the transition rates within the channels are quenched random
variables whereas the inter-channel transition ratev is homogeneous. A
variant of the strong disorder renormalization group method and Monte Carlo
simulations are used. Generally, we observe anomalous di usion, where the
average distance traveled by the particle has a power-law time-dependence
[< x(t) >]av t « () with a diusion exponent 0 k (V) 1. In
the presence of left-right symmetry of the distribution of random rates, the
recurrent point of the multi-channel system is independent of K, and the
di usion exponent is found to increase with K and decrease withv. In the
absence of this symmetry, the recurrent point may be shifted withK and the
current can be reversed by varying the lane change rate.
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P24: Monte Carlo estimation of transverse and longitudinal
correlation functions in the O(4) model

Jevgenijs Kaupuzs(University of Latvia

Monte Carlo simulations of the 4-component vector (or O(4)) model
on the simple cubic lattice are performed in the ordered phase to study the
Goldstone mode e ects. The magnetizationM (h), as well as the transverse
and longitudinal correlation functions and susceptibilities are simulated at two
couplings and small external elds h for linear system sizes up toL = 350.
The simulated magnetization data are in an approximate agreement with the
prediction of the standard theory, according to which M(h) M ((+0) / h
with = 1=2 holds in the thermodynamic limit at h ! 0. However, the
ts with  as an adjustable parameter, including also the leading correction to
scaling, suggest that this exponent, most probably, has a larger value | about
0:52. We have simulated also the Fourier{transformed transverse correlation
function depending on the wave vectork. The simulation results are consistent
with the exact value M=(h) at k=0 and h ! 0. For small values of
h, our data show a distinct scaling region, where the transverse correlation
function behaves as/ k * with -, = 1:9472(30) evaluated at = 1:1
and -, = 1:9482(32) evaluated at = 1:2. It suggests that this exponent
is universal, but slightly smaller than 2, in disagreement with the standard
theoretical result » = 2. However, such a behavior has been predicted within
an alternative theoretical approach [1,2], supported also by recent Monte Cdo
simulations in the three{dimensional XY model [3,4].

[1] J. Kaupus, Ann. Phys. (Leipzig) 10, 299 (2001) ; [2] J. Kaupus,
e{print cond{mat/0202416 v4 (2004); [3] J. Kaupws, R. V. N. Melnik, J.
Rimshans, Eur. Phys. J. B55, 363 (2007) ; [4] J. Kaupws, R. V. N. Melnik,
J. Rinmns, Communications in Computational Physics 4, 124 (2008)
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P25: The site diluted Ising model
Ralph Kenna (Coventry

The Ising model with uncorrelated, quenched random-site or random-
bond disorder has been controversial in both two and four dimensions. In
d = 2, the controversy is between the strong universality hypothesis which
maintains that the leading critical exponents are the same as in the pure case
and the weak universality hypothesis, which favours dilution-dependent expo-
nents. In the four-dimensional case unusual corrections to scaling characterize
the model, and the precise nature of these corrections has been debated. Here
both versions of the random-site model (RSIM) are subject to nite-size scal-
ing analyses. The results support the strong scaling hypothesis in the 2D case
and progress the 4D case.
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P26: Mean- eld theory of Potts spin glasses revised.
Antonin Klic (loP ASCR

In p-state Potts glasses with in nite range interactions it is generally
believed that the one replica symmetry breaking solution is globally stable.
But if the Parisi like continuous theory is applied on the Potts glass model
with p <=4, it is shown , that this solution is only locally stable and there
exists better globally stable continuous solution.
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P27: Spin-rotationally invariant treatment of the Hubbard
model: emergence of pairing interaction

Tadeusz Kopec(Institute for Low Temperature and Structure Research, Wroclaw

We formulate the spin-rotationally invariant approach to the Hubbard
model, which makes no assumptions regarding the magnitude of the Coulomb
energyU, to accommodate on equal footing spin and charge degrees of freedom.
To preserve the spin-rotational invariance we cast the problem in terms of the
e ectiveaction of using new bosonic and fermionic variables.In this scheme
the charge and spin excitations emerge in terms of a U(1) phase and variable
spin quantization axis governed by the SU(2) group, respectively. Using U(1)
and SU(2) transformation we factorize the charge and spin contribution to the
original electron operator in terms of the corresponding gauge elds. We show
that these emergent elds play a similar role as phonons in the BCS theory:
they provide the \glue" for fermion pairing in the strongly correlated system.
By tracing out gauge bosons we extract the e ective pairing potential and
explicate the role of antiferromagnetic correlations.
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P28: Critical behavior and entanglement of the random trans verse-
eld Ising model between one and two dimensions

Istvan Kovacs (Research Institute for Solid State Physics and Optics, Budapest

We consider disordered ladders of the transverse- eld Ising model and

study their critical properties and entanglement entropy for varying width,
w 20, by numerical application of the strong disorder renormalization group
method. We demonstrate that the critical properties of the ladders for any
nite w are controlled by the in nite disorder xed point of the random chain
and the correction to scaling exponents contain information about the two-
dimensional model. We calculate sample dependent pseudocritical points and
study the shift of the mean values as well as scaling of the width of the
distributions and show that both are characterized by the same exponent

(2d). We also study scaling of the critical magnetization, investigate critical
dynamical scaling as well as the behavior of the critical entanglement entropy.
Analyzing the w dependence of the results we have obtained accurate estimates
for the critical exponents of the two-dimensional model: (2d) = 1:25(8)
x(2d) = 0:996(15) and (2d) =0:51(3)
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P29: Critical Excitation Spectrum Of A Quauntum Chain With
A Local 3 Ising Spin Coupling

John McCabe (2331 Gales Court, Scotch Plains, NJ 07076, USA

We use the phenomenological renormalization group to measure energies
and discrete momenta of the low-lying excitations at a critical line of a
quantum spin chain having local couplings between 3 Ising spins. The
measured spectra agrees with the excitation spectrum predicted by thelj,,
A4) minimal conformal eld theory under a nontrivial correspondence between
lattice momenta and momenta at the critical line.
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P30: Force fabric and macroscopic friction in two dimension al
granular materials

Ernesto Medina (IVIC)

We study the relationship between the local grain-grain friction and the
force texture in a granular pile to its macroscopic emergent frictional values.
We account for the force geometrical properties by a model that assumes the
existence of slide planes that de ne macroscopic friction angles. The model
depends on the measured angular distribution of contact forces and a single
parameter, to be tted, that is a function of the roughness of the slide plane.
The model is tested by a state of the art model of a two dimensional granular

pile built by depositing grains under gravity and submitted to an external
uniaxial stress.
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P31: Phase Transitions in the Distribution of Bipartite Enta n-
glement of a Random Pure State

Celine Nadal (Universite Paris-Sud, Orsay,FRANCE

Using a Coulomb gas method, we compute analytically the probability
distribution of the Renyi entropies (a standard measure of entanglement) for
a random pure state of a large bipartite quantum system. We show that, for
any order g > 1 of the Renyi entropy, there are two critical values at which
the entropy's probability distribution changes shape. These critical points
correspond to two di erent transitions in the corresponding charge density of
the Coulomb gas: the disappearance of an integrable singularity at the origin
and the detachement of a single-charge drop from the continuum sea of all
the other charges. These transitions respectively control the left and right
tails of the entropy's probability distribution, as veri ed also by Monte Carlo
numerical simulations of the Coulomb gas equilibrium dynamics.
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P32: Stationary states and quasistatic processes in nonequil ib-
rium systems

Karel Netary (Institute of Physics AS CR

We analyze how nonequilbrium driving modi es both the static prop-
erties and the thermodynamic processes of small open systems. Restricting to
nongradient forces as a speci ¢ form of the driving, we perturbatively construct
(i) generalized McLennan stationary ensembles and (ii) the excess work/heat
in adiabatic processes connecting the stationary states. Included are some
preliminary results on the possibility to derive those excess path quantities
from generalized thermodynamic potentials. [Jointly with J. Peek, C. Maes,
and B. Wynants.]
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P33: The type of absorbing-state phase transition in the one-
dimensional triplet creation model

Geza Odor(MTA-MFA)

We study the lattice reaction di usion model 3A! 4A, A! 0 (\triplet
creation™) using n-site approximations and numerical simulations [1]. The
simulation results provide evidence of a discontinuous phase transition at
high diusion rates. In this regime the order parameter appears to be a
discontinuous function of the creation rate; no evidence of a stable interface
between active and absorbing phases is found. Based on an e ective mapping
to a modi ed compact directed percolation process, we shall nevertheless argue
that the transition is continuous despite the seemingly discontinuous phase
transition suggested by several studies in nite systems.

[1] G. Odor and R. Dickman, J. Stat. Mech. (2009) P08024
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P34: DMRG calculations for S=1 anisotropic Heisenberg anti-
ferromagnetic chains

David Peters (RWTH Aachern)

Using density matrix renormalization group calculations, for nite num-
ber of sites and in the thermodynamic limit, ground state properties of spin-1
Heisenberg chains with exchange and quadratic single-ion anisotropies in an
external eld are studied, for special choices of the two kinds of anisotropies.
In particular, the phase diagram includes antiferromagnetic, spin-liquid (or
spin- op), half magnetization plateau and supersolid (or biconical) phases.
Especially, generic features of the spin-liquid and supersolid phases as well
as corresponding quantum phase transitions are discussed. Properties of the
guantum chains are compared to those of corresponding classical spin chains.

In calloboration with I.P. McCulloch, University of Queensland, Bris-
bane, QLD 4072, Australia. Parts of the research has been funded by the
excellence initiative of the German federal and state governments.

D. Peters, I.P. McCulloch, W. Selke, Phys. Rev. B 79, 132406 (2009);
Journal of Physics: Conference Proceedings (in print) ; F. Heidrich-Meisner,
[.P. McCulloch, A.K. Kolezhuk, Phys. Rev. B 80, 144417 (2009)
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P35: The Neel Model of magnetic anisotropy, a possible deriva-
tion.

Michel Piecuch (Universie Henri Poincae Nancy

The Neel Model of magnetic anisotropy (1) is a well known empirical
model of anisotropy. This model has many successes like the prediction of
surface anisotrop, the possible calculation of the magnetic anisotropy in small
grain materials, etc... However it laks any rst principle derivation. The
purpose of this poster is to show that one may have a possible demonstration.
The paper will use a method analogous to the method of Gautier and
Ducastelle (2) who have derived from coherent potential approximation of the
electronic structure of alloys, the pair potentials used to determine the ordering
in metallic alloys. Starting from the spin orbit coupling as a perturbation of
the electronic structure, | will show that one can nd magnetic pair potentials
analogous to the form postulated by Neel. (1) Louis Neel Oeuvres Scienti ques
(1978) edition du CNRS (2) F. Gautiet et F Ducastelle, Journal of physics F
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P36: Phase instability and coarsening in two dimensions
Paolo Politi (CNR-Institute for Complex Systems, Florence

Instabilities and pattern formation is the rule in nonequilibrium systems.
Selection of a persistent length scale or coarsening (increase in the length
scale with time) are the two major alternatives. When and under which
conditions one dynamics prevails over the other is a long-standing problem,
particularly beyond one dimension. Itis shown that the challenge can be de ed
in two dimensions, using the concept of phase di usion equation. We nd [1]
that coarsening is related to the dependence of a suitable phase di usion
coe cient, Di;( ), depending on lattice symmetry and conservation laws.
These results are exempli ed analytically on prototypical nonlinear equations.
[1] Chaouqi Misbah and Paolo Politi, Phys. Rev. E 80, 030106(R) (2009).

In collaboration with Chaouqi Misbah (CNRS, UJF-Grenoble, France)
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P37: State-estimation of long-range correlated non-equilibr ium
systems

Otto Pulkkinen (Universiat des Saarlandés

Non-equilibrium systems have long-ranged spatial correlations even far
away from critical points. These correlations have been observed experimen-
tally, and recently it has been shown that they lead to nonlocal large deviation
functionals in some models of heat and mass transport.

In this talk, we take a new point of view to non-equilibrium correlations.
We discuss a functional level inverse problem, in which the state of a uctuation
eld is estimated from a small amount of spatial information. In practice,
this is accomplished by observing a dilute marker in a stationary ow.
The particular problem we discuss is the estimation of the structure of an
underlying medium, which determines the rate of transport. This system
has the same kind of correlation structure as some driven di usive systems,
and which is observed in Rayleigh-Benard system. Thus the methods applied

in media estimation could be useful in state estimation of time-dependent
uctuation elds.
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P38: Charge transport by topological excitations in frustra ted
background of cuprates

Pawel Rusek(Wroclaw University of Technology

The spin glass phase (M2 < x < 0:05) of Nd doped Lg xSmCuO4
(LSCO) is the frustrated spiral spins phase [1]. Such spin order is caused by a
magnetic dipole moment induced by a hole in the underlying antiferromagnetic
background. A fraction of spirals align in some direction making a system
magnetically highly anisotropic. The rotational symmetry is completely
broken in LSCO, i.e. any rotation of spin space changes energy of a system.
The order parameter of such a system is an element of rotation group (a
rotation matrix). The topology of an order parameter space is not trivial, in
that case, and it allows for an existence of topological excitations: non-Abelian
Z2 vortices. The holes are attached to topological excitations, according
to scaling idea. The charge transport in LSCO is determined therefore by
dissipative dynamics of Z2 vortices. The relevant model for study of Z2 vortices
in LSCO is non-Abelian Higgs model, where the basic eld describes spins
rotation but a gauge one accounts for the frustrations. We quantized the
model according to the roles for quantization of a system with solitons. The
e ective Hamiltonian, in a harmonic approximation, describes a heavy particle
which moves in a gas of quasiparticles: magnons and photons of gauge eld.
It is a quantum Browian motion. We have calculated charge carrier current
by calculating a dissipative part of Z2 vortices current, in Fokker-Planck
approximation. The temperature dependence of calculated conductivity agrees
well with experimental results.
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P39: Crossover from Attractive to Repulsive Casimir Forces
and Vice Versa

Felix Schmidt (Universi@at Duisburg-Essen

We consider systems described by a@(n) symmetrical 4 Hamiltonian
in a d-dimensional slab with free surfaces. The con ning surfaces are presumed
to preserve the O(n) invariance of the Hamiltonian. Local enhancements or
weakenings of the pair interactions at the two boundary planes are allowed
and taken into account through quadratic surface contributions with di erent
interaction constants c; and cp, respectively. Using the eld-theoretical
renormalization group in d = 4 dimensions, the thermodynamic Casimir
force is determined at and near the bulk critical temperature for general
positive values ofc; and c,. It is shown that the reduced excess free energy per
cross-sectional area takes the scaling formfi,es = D(ciL = ;oL =)L (¢ D
where is a surface crossover exponent. Explicit two-loop results for the
function D are presented. These results show that the Casimir force can
have either sign, depending onc; and c, and for appropriate choices of the
enhancementsc; , crossovers from attraction to repulsion and vice versa occur
asL increases.

78



Posters

P40: Polymers in random disorder
Sebastian Schebl(Leipzig

The structure and behaviour of biological cells is essentially a ected by
the biomechanical properties of semi exible polymers. In the form of networks,
such as the cytoskeleton, they build up the basic scaold of eu- karyotic
cells. In order to study the mechanical properties of these highly complex
systems, both interactions of the polymer with the surrounding net- work and
further perturbing in uences have to be taken into account. We investigate the
equilibrium structure of semi exible polymers in di erent potential landscapes
by Monte Carlo simulations. In our simulations we use two approaches, a
lattice and an o -lattice model. In the rst, the polymer is represented by
a self-avoiding walk on a lattice with defects that represent the disorder. In
the second, the semiexible polymer is described by a Heisenberg chain, a
discretized wormlike chain model. Relevant observables such as the end-to-
end distribution function and the tangent-tangent correlation function are
discussed. The disorder potential is modeled according to the underlying
experimental biological system.
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P41: Monte Carlo Study of Mixed-Spin S=(1/2,1) Ising Ferri-
magnets

Walter Selke (JARA-SIM and RWTH Aachen University

We investigate Ising ferrimagnets on square and simplecubic lattices
with exchange couplings between spins of values S=1/2 and S=1 on neigh-
bouring sites and an additional singlesite anisotropy term on the S=1 sites.
Based mainly on a careful and comprehensive Monte Carlo study, we conclude
that there is no tricritical point in the twodimensional case, in contradiction
to mean- eld predictions and recent series results. However, evidence for a
tricritical point is found in the threedimensional case. In addition, a line of
compensation points is found [1].

In cooperation with Jaan Oitmaa, School of Physics, The University of
New South Wales, Sydney, NSW 2052, Australia. Financial support by the
Gordon Godfrey Fund is gratefully acknowledged.

[1] W. Selke and J. Oitmaa, cond-mat/0910.2377, J.Phys.:Cond. Matter
(in print).
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P42: On the phase diagram of the random growth in plane
Lev Shchur (Landau Institute for Theoretical Physigs

We present results of the intensive simulations and careful analysis of
the di usion-limited aggregation (DLA) model in two dimensions.We use pre-
viously developed the o -lattice killing-free algorithm for the cluster generation
and the method of variable size probing particles for the cluster analysis. We
generate clusters with m-fold symmetry of sticking directions and with di er-
ent values of the noise reduction parameter n. We propose phase diagram in
the plane (m,n) with the two regimes of the DLA cluster growth. Clusters
in the rst regime are fractal crystals with the well de ned m-fold symmetry
and with the value of the asymptotic fractal dimension D=3/2. Clusters in
the second regime are the random fractals with D=1.710... . The global di-
rection of the cluster axes changes by the angle 180/m at the critical line. We
believe the phase diagram is valid for any random growth process governed by
di usion.

81



Posters

P43: Conformal inv ariance and Schramm Loewner evolution
(SLE) in the 2d random eld Ising magnet

Jacob Stevenson(Johannes Gutenberg-Universitt Mainz
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P44: Equilibrium properties of trac ow
Anton Surda (Institute of Physics, SAH

Statistical mechanics of a steady-state disordered system of cars on a
single-lane road is developed. Behaviour of cars is de ned by conditional
probability of car velocity depending on the distance and velocity of the
car ahead. A system consisting of dierent cars is modelled by a system
of two types of cars diering in maximal velocity or e ciency of brakes.
Starting from conditional probabilities, using principle of maximum entropy
and assuming factorization of con guration probabilities, probability densities
of car velocities and headways, and their correlations, are calculated. It is
shown that the rst-order phase transition between free ow and congested
tra ¢ may be driven by number of fast cars in a system of slow cars, and, as
a rule, admixture of cars of superior qualities does not increase but decreases
the total ow. In the system of cars with poor brakes platoons of cars of
the same velocity are formed. They are dissolved by a small addition of cars
with good brakes. Application of principle of maximum entropy was justi ed
by reproducing the exact results for disordered simple kinetic models and
by comparing the equilibrium results of our model with steady states of an
equivalent, numerically solved, kinetic model.
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P45: Disordered exclusion process with long-range hopping
Juraj Szavits-Nossan(Institute of Physics, Zagreb

We study the e ect of a single defect site in the long-range generalization
of the asymmetric exclusion process where particles are allowed to jump any
distance| 1 with the probability that decays as | * ). In the case of a
single defect we nd two regimes, separated by . = 4=3, corresponding to the
presence and the absence of shocks. Furthermore, we show that the mean- eld
approximation describes well the non-trivial -dependent power-law behavior
of density proles. [1] We also investigate the relevance of disorder in the
same model. Contrary to the standard (short-range) case where disorder is
always relevant and induces a plateau in the current-density relation, we nd
the regime in  such that for 1< < 4 the current-density relation without
a plateau is restored. We discuss on the value ofy.

[1] J. Szavits-Nossan and K. Uzelac, J. Stat. Mech. P12019 (2009)
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P46: Ising chains antiferromagnetically coupled on a trian gular
lattice

Jozef Sznajd(Int. Low Temp. Str. Res. PAS

We have investigated models composed of in nitely many Ising magnetic
chains creating a triangular or hexagonal lattice. These models with nearest-
neighbor antiferromagnetic interactions are frustrated and it is known that
the rst one is disordered at all nite temperatures, whereas the second one
undergoes a nite temperature continuous phase transition to a phase with a
three-sublattice structure. The Linear Perturbation Renormalization Group
is used to predict the critical temperature for the Ising chains with ferro-
or antiferromagnetic intrachain interaction (k = J=kg T) coupled by weaker
interchain interactions (k, = J%ks T). The inverse critical temperature k.
as function of ki=k is found for the systems in two and three dimensions for
both ferro- and antiferromgnetic interactions. For the standard ferromagneic
Ising model (k; = k) on the triangular lattice we have found k. = 0:268
which should be compared with the exact valuek, = 0:274. We have also
calculated the specic heat and spin-spin correlation function for the Ising
model on the hexagonal lattice with the ferromagnetic intrachain and much
weaker antiferromagnetic interchain interactions which may be relevant tothe
experimental systemsCsCoBr3 or CazC0,0¢. For the specic heat, beyond
the sharp peak associated with a continuous phase transition, there is a broad
maximum at higher temperatures for su ciently weak interchain interaction.
Such a maximum is connected with a one-dimensional feature of the system
and has been reported forCazCo,0¢ [V. Hardy et al. Phys. Rev. B, 68,
014424 (2003)].
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P47: Crackling noise during single crack propagation
Gabor Tmar  (University of Debrecen

The fracture of heterogeneous materials is a very important scienti c
problem with a broad spectrum of technological applications. During the
last two decades experiments have revealed that the heterogeneous micro-
structure of materials has a strong e ect on fracture processes which can only
be understood in the framework of statistical physics [1]. As a consequence of
disorder, the macroscopic failure of loaded specimens is preceded by a damage
accumulation process in the form of nucleation of new micro-cracks, and by
the intermittent growth of the existing ones. Nucleating and propagating
cracks emit acoustic waves which can be recorded in the form of crackling
noise providing very useful information about the microscopic dynamics of
progressive damaging [1,2,3].

In the present project we study the emergence of crackling noise
accompanying the propagation of a single crack under three-point bending
conditions. Based on computer simulations we show that the crack proceeds
and opens in bursts separated by silent periods where the crack tip is pinned.
The bursts are correlated sequences of microscopic breakings which result
in jumps of the crack tip. Our simulations revealed that the jerky crack
propagation is characterized by power law distributions of the size of bursts and
of the waiting times in between. Decreasing the amount of disorder the jumps
become longer separated by longer waiting times, however, the exponents of
the power law distributions remain the same. We propose a scaling form
for the distributions characterizing propagating cracks at di erent amount of
disorders.

[1] M. Alava, P. K. V. Nukala, and S. Zapperi, Advances in Physics 55,
349 (2006). [2] F. Kun, Gy. B. Lenkey, N. Talacs, and D. L. Beke, Phys. Rev.
Lett. 93, 227204 (2004). [3] F. Kun and S. Nagy, Phys. Rev. E 77, 01680
(2008).
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P48: Real-Space Renormalization Group for Long-Range Isotrop ic
Ferromagnet

Pavel Timonin (Southern Federal University, Rostov-on-Don

We consider isotropic ferromagnet with classical n - component spins
(unit vectors) and long-range interaction Jr ¢ Ss < d, in dimensionsd = 1,
2. For this model the analogue of Mermin-Wagner theorem holds fon = 2; 3
and d = 1;2 [1] stating that T. =0 at s > d. Also the momentum shell RG
shows immediately that at s < d=2 there is no uctuations so the "classic"
exponents =1; =1=2; =2 sand =1l=sare valid here while atd=2<s
the corrections to them can be obtained as expansion in powers af d=2 [2].
Yet this expansion does not converge as ! d and special low-temperature
RG is needed here as shown in Ref. [3] for d = 1. Here we show that all
these results and their generalizations can be obtained in uni ed manner in
the simple real-space RG being the appropriate modi cation of the Ref. [4]
method. In particular, we nd that in d = 1, 2: a) the analogue of Mermin-
Wagner theorem holds for arbitrary n; b) the relatons =2 s, s = are
valid for all 0 <s<d andn; c) T, is proportional to 1/sas s! 0" forall n;
dats! d T.! Oford=1and T; is nite for d=2; e) the index < 1=2
atd=2<s<d.

[1]. P. Bruno, Phys. Rev. Lett. 87, 137203 (2001). [2]. M.E. Fisher, S.
Ma, and B.G. Nickel, Phys. Rev. Lett. 29, 917 (1972). [3]. J. M. Kosterlitz,
Phys. Rev. Lett. 29, 1577 (1976). [4]. S.A. Cannas, Phys. Rev. B 52, 3034
(1995).
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P49: Random eld models: some results obtained by a nonper-
turbative renormalization group approach

Matthieu Tissier (UPMC)

The Ising model in presence of a quenched random magnetic eld
exhibits many intriguing properties. | will review some of these (dimensional
reduction and its breaking, existence of a dangerously irrelevant term that
leads to 3 independant critical exponents, etc) and show that the critical
physics of the random eld Ising model is only accessible by nonperturbative
approaches. | will give some results obtained in this direction in the past years.
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P50: Correlation eects in the stochastic Landau-Lifshitz-
Gilbert equation

Ste en Trimper (Halle)

We analyze the Landau-Lifshitz-Gilbert equation when the precession
motion of the magnetic moments is additionally subjected to an uniaxial
anisotropy and is driven by a multiplicative coupled stochastic eld with a
nite correlation time . The mean value for the spin wave components o ers
that the spin-wave dispersion relation and its damping is strongly in uenced by
the deterministic Gilbert damping parameter |, the strength of the stochastic
forcesD and its temporal range . The spin-spin-correlation function can be
calculated in the low correlation time limit by deriving an evolution equation
for the joint probability function. The stability analysis enables us to nd the
phase diagram within the D plane for di erent values of where damped
spin wave solutions are stable. Even for zero deterministic Gilbert damping
the magnons o er a nite lifetime. We detect a parameter range where the
deterministic and the stochastic damping mechanism are able to compensate
each other leading to undamped spin-waves. The onset is characterized by a
critical value of the correlation time. An enhancement of leads to an increase
of the oscillations of the correlation function.
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P51: Synchronization of phase-coupled oscillators with dista nce
dependent delayed coupling

Karol Trojanowski (Jagiellonian University of CracqQw

We present results of simulations for an extension to the Kuramoto
model of phase-coupled oscillators. Apart from being universally coupled to
each other, the nodes are arranged on a square lattice. A measure of distance
and a nite signal velocity are introduced, giving rise to non-uniform delay
in the interaction. Such model exhibits an order-disorder phase transition as
velocity is decreased. The results di er from what is obtained in models where
delay is uniform.
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P52: Aging in the 2d fully-frustrated X Y model
Jean-Charles Walter (Katholieke Universiteit Leuven

We study the out-of-equilibrium dynamics of the fully-frustrated XY
model. At equilibrium, this model undergoes two phase transitions at two very
close temperatures: a Kosterlitz-Thouless topological transition and a second-
order phase transition between a paramagnetic phase and a low-temperature
phase where the chiralities of the lattice plaquettes are anti-ferromagnetically
ordered. We compute by Monte Carlo simulations two-time spin-spin and
chirality-chirality autocorrelation and response functions. From the dynamics
of the spin waves in the low temperature phase, we extract the temperature-
dependent exponent . We provide evidences for logarithmic corrections above
the Kosterlitz-Thouless temperature and interpret them as a manifestation of
free topological defects. Our estimates of the autocorrelation exponent ral
the uctuation-dissipation ratio di er from the XY values, while  (Txr ) lies
at the boundary of the error bar. Indications for logarithmic corrections at
the second-order critical temperature are presented. However, the coupling
between angles and chiralities is still strong and explains why autocorrelation
exponent and uctuation-dissipation ratio are far from the Ising values and
seems stable.
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P53: Critical Scaling Properties at the Super uid Transitio n of
“He in Aerogel

Hans Weber(Lule University of Technology

Results of Monte Carlo simulations of the super uid transition in “He
in aerogel are presented. Aerogel is a highly porous silica glass, which we
model by a diusion limited cluster aggregation model. The super uid is
modeled by a three dimensional XY model, with excluded bonds to sites on the
aerogel cluster. We obtain the correlation length exponent =0:73 0:02, in
reasonable agreement with experiments and with previous simulations. For the
heat capacity exponent , both experiments and previous simulations suggest
deviations from the Josephson hyperscaling relation =2 d . In contrast,
our Monte Carlo results support hyperscaling with = 0:2 0:05.
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P54: Evaporation/condensation transition of 3D Ising drople ts
Micha Wiedenmann (Leipzig

This work studies the evaporation/condensation transition of Ising
droplets in three dimensions. We performed Monte Carlo simulations of the
Ising model with nearest-neighbor couplings on a simple cubic lattice with
periodic boundary conditions at a xed magnetization, corresponding to a
certain amount v of overturned spins. The volumevy of the largest droplet
was measured at constant magnetization employing a ood- Il algorithm. For
values of the magnetizationm < m . there exists no droplet in the system and
the fraction of overturned spins above the equilibrium magnetization mg in
the largest droplet = vg=v_ is zero. At m = m. one half of the overturned
spins form a droplet which grows for larger values of the magnetization.
This behavior can be compared to analytical results given by Biskup et al.
[Europhys. Lett. 60 (2002) 21]. In order to do so we measured the spontaneous
magnetization mg, the magnetic susceptibility and the planar surface tension

(which is a good approximation of a Wul shaped droplet).
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P55: Bose condensation in optical lattice: e ect of next-near est
neighbors hopping

Tomasz Zaleski(Institute of Low Temperature and Structure Research, BAS

We study the in uence of the various hopping elements on the ground
state properties of the bosons in the 2D optical square lattice. Using the
guantum rotor approach for the Bose-Hubbard model with nearestt and next

nearest-neighborst® hopping, we quantify to what extent changing the ratio
t’%=t a ects the super uid to Mott-insulator transition.
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P56: Entanglement in quantum spin chains with broken re ec-
tion symmetry

Zoltan Zimboras (IS, Torino

Understanding the enta nglement properties of systems with many
degrees of freedom, such as quantum spin chains, has been one of the
main research t opics connecting quantum informations theory and statistical
physics. Huge amount of results has been accumulated about trans lation-
invariant systems. However, the results almost exclusively correspond to
symmetric systems, despite that models violat ing re ection invariance play
a prominent role in many-body theory (e.g., in describing interactions of
Dzyaloshinskii-Moriy a type or non-equilibrium steady states). In this talk we
present new results, both analytical and numerical, about the entan glement
properties of such spin chain, and discuss how these di er from the re ection-
invariant case. In particular, we dis cuss how the Calabrese-Cardy formulas
for the entanglement entropy near criticality are seemingly violated, and how
we can " reinterpret” the results to resolve the con ict between our ndings
and the general formulas.
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P57: Monte Carlo simulations of solid-liquid interfaces in har d
spheres and colloid-polymer mixtures

Tatyana Zykova-Timan (Cambridge Universily

Monte Carlo simulations at constant pressure are performed to study
coexistence and interfacial properties of the liquid-solid transition in hard
spheres and in a colloid-polymer mixture. The latter system is described as a
one-component Asakura-Oosawa (AO) model where the polymer's degrees of
freedom are incorporated via an attractive part in the e ective potential for
the colloid-colloid interactions. For the considered AO model, the polymer
reservoir packing fraction is = 0:1 and the colloid-polymer size ratio is
g R= = 0:15 (with R { the polymer's diameter of gyration and the
diameter of colloids, respectively). Inhomogeneous solid-liquid systems are
prepared to study the phase coexistence and the interfacial properties by
placing the solid phase in the middle of an rectangular simulation box creating
two interfaces with the adjoined bulk liquid. By analyzing the growth of
the crystalline region at various pressures and for di erent system sizes, the
coexistence pressurd®., is found by an extrapolation to the thermodynamic
limit, yielding Pc, = 11:576 for the hard sphere system andP,, = 8:0 for
the AO model (with kg the Boltzmann constant and T the temperature).
Furthermore, several order parameters are introduced to distinguish between
solid and liquid phases and describe the interfacial properties. From the
capillary-wave broadening of the solid-liquid interfaces, the interfacial sti ness
is obtained for the (100) crystalline plane, 0:492 for the hard-sphere system
and 0:95 for the AO model.
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