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Sławomir Alabrudziński  
Warsaw University of Technology, Warsaw, Poland  
Experimental investigation of hydrodynamic interactions  
between three identical spheres falling in a viscous fluid  
S. Alabrudziński, M. L. Ekiel-Jeżewska, T. A. Kowalewski 
 
Sedimentation of non-Brownian solid particles has been recently intensively 
investigated [1]. Hydrodynamic interactions between individual particles are 
important to determine macroscopic properties of such suspensions [2]. As it 
follows from theoretical and numerical investigations of particles settling under 
gravity in Stokes fluid [3,4], hydrodynamic interactions are very complex even 
between three point particles. For most of initial configurations, during 
evolution, particles change their relative positions staying close to each other 
(sometimes for a very long time) and finally separate and form a faster couple 
and a single particle, which lags behind [3]. Characteristic quantity of this 
process, known as escape time or interaction time, is sensitive to initial 
configuration of the particles. The goal of this work is to investigate such 
dependence experimentally for a small number of spherical particles falling in a 
viscous fluid. Particle tracking and following system allows for a precise 
measurement of relative horizontal and absolute vertical positions during the 
whole experiment. Positions of particles are measured in three dimensions by 
two cameras during a very long time (compared to the Stokes unit).  
[1] S. Ramaswamy, Adv. Phys. 50, 297 (2001)   
[2] B. Cichocki, M.L. Ekiel Je|ewska, E. Wajnryb, J. Chem. Phys. 119,  
606 (2003)   
[3] I.M. Janosi, T. Tel, D.E. Wolf, J.A.C. Gallas, Phys. Rev. 56, 2858  
(1997)   
[4] L.M. Hocking, J. Fluid Mech. 20, 129 (1964)   
[5] K.O.L.F. Jayaweera, B.J. Mason, G.W. Slack, J. Fluid Mech. 20, 121  
(1964) 
 
Adam Bednorz  
Warsaw University, Warsaw, Poland  
Electromagnetic-like waves in polymers 
  
It is shown that purely transversal waves can propagate in a dense fluid of 
polymers due to configurational constraints. The relation between the wave 
velocity and density, temperature, mass and length of segments of a polymer is 
established. The striking analogy to electromagnetic field is discussed. 
 
Jerzy Bławzdziewicz  
Yale University, USA  
Phase coexistence in thin liquid films stabilized by colloidal  
particles: equilibrium and non-equilibrium properties  
J. Bławzdziewicz and E. Wajnryb 
 
  
Phase equilibria between regions of different thickness in thin liquid films 
stabilized by colloidal particles are investigated using a quasi-two-dimensional 
thermodynamic formalism. Appropriate equilibrium conditions for the film 



tension, normal pressure, and chemical potential of the particles in the film are 
formulated, and it is shown that the relaxation of these parameters occurs 
consecutively on three distinct time scales. Film stratification is described 
quantitatively for a hard-sphere suspension using a Monte-Carlo method to 
evaluate thermodynamic equations of state. Coexisting phases are determined 
for systems in constrained- and full-equilibrium states that correspond to 
different stages of film relaxation. We also evaluated the effective viscosity 
coefficients for two-dimensional compressional and shear flows of a film and 
the self and collective mobility coefficients of the stabilizing particles. The 
hydrodynamic calculations were performed using a multiple-reflection 
representation of Stokes flow between two free surfaces. In this approach, the 
particle-laden film is equivalent to a periodic system of spheres with a unit cell 
that is much smaller in the transverse direction than in the lateral direction. 
 
Paweł Bryk  
Marie Curie-Skłodowska University, Lublin, Poland  
Adsorption of short-chain fluids at solid substrates  
from density functional theory  
P. Bryk, K. Bucior, S. Sokołowski and G. Żukociński 
  
We use microscopic density functional theory to investigate the adsorption of 
short-chains at solid surfaces. The fluid is modeled as freely-jointed tangent 
spheres that interact via a short-ranged attractive potential. Within the 
framework of fundamental measure theory we study how the structure and 
surface phase behaviour of adsorbed fluid changes when the chain length is 
increased. We observe that the wetting temperature rescaled by the bulk critical 
temperature decreases with an increase of the chain length. For longer chains 
this temperature reaches a plateau. For the surface critical temperature an 
inverse effect is observed, i.e. the surface critical temperature increases with the 
chain length and then attains a plateau [1]. Furthermore, we analyze how the 
layering transitions change with the change of the chain length and with relative 
strength of the fluid-solid interaction. The critical temperature of the first 
layering transition, rescaled by the bulk critical temperature increases slightly 
with an increase of the chain length. We have found that for longer chains the 
layering transitions within consecutive layers are shifted towards very low 
temperatures and that their sequence is finally replaced by a single transition 
[2]. Finally we investigate capillary condensation of chain fluid in slit-like 
pores. We find that for a fluid of chains consisting of a larger number of 
segments we observe an inversion effect. Namely, the critical temperature of 
capillary condensation decreases with increasing pore width for a certain 
interval of values of the pore width. This anomalous behavior is also influenced 
by the interaction between molecules and pore walls [3].   
References:  
[1] P. Bryk, S. Sokołowski: Short chains at solid surfaces: Wetting transition  
from a density functional approach, 2004, J. Chem. Phys. 121, 11314-11321.  
[2] P. Bryk, K. Bucior, S. Sokołowski, G. Żukociński: Phase transition of  
short linear molecules adsorbed on solid surfaces from a density functional  
approach,  
2005, J. Phys. Chem. B 109, 2977-2984.   
[3] P. Bryk, O. Pizio, S. Sokołowski: Capillary condensation of short chain  



molecules, 2005, J. Chem. Phys. in press. 
 
Pascal Buenzli  
Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland  
Casimir Force Between Quantum Plasmas 
  
Field flucutations are responsible for an attractive force - the Casimir force - 
between two parallel (globally neutral) metallic plates separated by a distance d. 
At high temperature, or equivalently large d, this force is known to exhibit a 
classical and universal character (independent of the material constitution of the 
plates). In a recent work [1], we have displayed the microscopic mechanisms 
responsible for this universality within a classical model. The plates consist of 
slabs containing classical charged particles in fluid phase and thermal 
equilibrium (plasmas). The universality of the force proves to originate from 
screening sum rules satisfied by the charge correlations.  Here we show how 
this result is altered when the quantum-mechanical nature of the particles is 
taken into account. It turns out that in addition to the classical result, the 
asymptotic force for large d comprises a non-universal quantum correction, 
which is, however, small at high temperature. The method relies on an exact 
representation of the charge correlations by quantum Mayer graphs, based on 
the Feynman-Kac path integral formalism.  
[1] P. R. Buenzli, Ph. A. Martin, "Microsopic Origin of Universality in  
Casimir Forces", cond-mat/0407808, to appear in Journal of Statistical  
Physics 118. 
 
Olgierd Cybulski  
Polish Academy of Sciences, Warsaw, Poland  
Honeycomb conjecture for the Laplacian eigenvalues - tiling a plane in a  
dynamical process  
Olgierd Cybulski and Robert Hołyst 
  
We present a reaction-diffusion system consisting of N components. The 
evolution of the system leads to the partition of the plane into cells, each 
occupied by only one component. For large N, the stationary state becomes a 
periodic array of hexagonal cells. We present a functional of the densities of the 
components, that decreases monotonically during the evolution, and attains its 
minimal value in the stationary state. This value is equal to the sum of the first 
Laplacian eigenvalues for all cells. Thus, the resulting partition of the plane is 
determined by minimization of the sum of the eigenvalues, and not by the 
minimization of the total perimeter of the cells as in the original honeycomb 
problem. The functional which is minimized can be identified as the sum of 
Renyi entropy productions for individual components. Defined in this way, total 
entropy production decreases towards its stationary value. Both the 
minimization of the total entropy production, and the minimization of the sum 
of the Laplacian eigenvalues, lead to the same shapes of cells.  
 
Rene Derian  
Slovak Academy of Sciences, Bratislava, Slovakia  
The axial next-nearest-neighbor Ising model revisited using the density  
matrix renormalization group  



R. Derian and A. Gendiar 
  
Thermodynamics of the frustrated axial next-nearest-neighbor Ising (ANNNI) 
model in two dimensions is studied at finite temperature using the density 
matrix renormalization group. We show that the ANNNI model exhibits 
existence of the incommensurate phase of a finite width separating the 
paramagnetic and the commensurate phases. We react on recent Monte Carlo 
studies where authors have conjectured there is an infinitesimally narrow 
incommensurate phase. 
 
Andrzej Drzewiński  
Częstochowa University of Technology, Częstochowa, Poland  
Power laws in Ising nanostripes  
Andrzej Drzewiński, Józef Sznajd, and Katarzyna Szota 
  
The results of high accuracy density-matrix renormalization-group calculations 
for infinite Ising stripes of finite widths 100<=L<=400 are presented. It is 
shown that in the presence of the small external magnetic field the infinite 
system critical power laws can be observed for L of order hundreds nm. The 
single power law describes the field dependence of the magnetization or the 
longitudinal correlation length only on the infinite system critical isotherm 
independently of the value of L. The approximate power law which describes 
how the magnetization varies with a distance from the infinite system critical 
point for several directions in the plane (temperature, external field) is also 
studied.  
 
Maria Ekiel-Jeżewska  
Institute of Fundamental Technological Research, Warsaw, Poland  
Periodic sedimentation of three particles in periodic boundary  
conditions  
M. L. Ekiel-Jeżewska, B.U. Felderhof 
  
Solutions of the equations of Stokesian dynamics for point particles are found 
for periodic boundary con- ditions with three particles per unit cell of a simple 
cubic lattice. Two particles per cell move with equal velocity, but three particles 
per cell usually lead to irregular motion. Special situations are of interest, where 
initially the distance vector of one pair is parallel to one of the horizontal axes 
of the cubic lattice and the members of this pair are at equal distance to the third 
particle. By symmetry the con guration keeps this character during the motion, 
and numerically the motion is found to be periodic. In our numerical work we 
have studied mostly the case where the initial triangle is horizontal and 
equilateral. We have shown that the periodic motion is neutrally stable for sizes 
of the initial triangle less than the critical size. Such stable solutions of the 
equations of Stokesian dynamics are of relevance to the theory of 
sedimentation. In these solutions the particles move coherently in a complicated 
fashion with the same mean sedimentation velocity and a periodic internal 
motion of the three-particle cluster. If initially the particles are su ciently widely 
separated, but the motion is still stable, the mean sedimentation velocity is less 
than that of a single particle. In this case the solution describes a situation of 
hindered settling. If the initial triangle is too large, with the side length larger 



than the critical size, the two base particles team up with partners in neighboring 
cells, and we get separate motion of a base pair and a single particle with di 
erent mean vertical velocities and with periodic motions superimposed. The 
columns of horizontal pairs pass the columns of apex particles. The 
corresponding solutions are unstable. 
 
Wolfgang Fenz  
University Linz, Austria  
Integral equation approach for XY spin fluids in an external magnetic  
field  
I. P. Omelyan, W. Fenz, I. M. Mryglod and R. Folk 
  
We develop an integral equation approach to study anisotropic fluids with 
planar spins in the presence of an external field. As a result, the integral 
equation calculations for these systems appear to be no more di cult than those 
for ordinary homogeneous liquids. The method proposed is applied to the 
investigation of coexistence phase properties of ferromagnetic XY spin fluids in 
a magnetic field. The soft mean spherical approximation is used for the closure 
relation connecting the orientationally dependent two-particle direct and total 
correlation functions. The Lovett-Mou-Bu -Wertheim and Born-Green-Yvon 
equations are employed to describe the one-particle orientational distribution. 
The phase diagrams are obtained in the whole range of varying the external field 
for a wide class of XY spin fluid models with various ratios of the strengths of 
magnetic to nonmagnetic Yukawa-like interactions. The influence of changing 
the screening radii of the interaction potentials is also considered. Di erent types 
of the phase diagram topology are identified. They are characterized by the 
existence of critical, tricritical, critical end, and triple points related to 
transitions between gas, liquid, para- and ferro-magnetic states, accompanied by 
di erent external field dependencies of critical temperatures and densities 
corresponding to the gas-liquid transition. Under special van Laar conditions, an 
unsymmetrical tricritical point is found additionally. This complexity with 
respect to simple liquids is explained by coupling between spin and spatial 
degrees of freedom. As is demonstrated, the integral equation approach leads to 
accurate predictions of the complicated phase diagram behavior which coincide 
well with those evaluated by the cumbersome Gibbs ensemble simulation and  
multiple-histogram reweighting techniques.   
[1] I. P. Omelyan, W. Fenz, I. M. Mryglod, and R. Folk, Phys. Rev. Lett. 94,  
045701 (2005).   
[2] I. P. Omelyan, I. M. Mryglod, R. Folk, and W. Fenz, Phys. Rev. E 69,  
061506 (2004).   
[3] W. Fenz, R. Folk, I. M. Mryglod, and I. P. Omelyan, Phys. Rev. E 68,  
061510 (2003). 
 
Pankajumar Gajjar  
Sardar Patel University, Gujarat, India  
Dynamical variabiles in liquid alkali metals and their binary alloys  
P. N. Gajjar and B. Y. Thakore 
  
The study of dynamical variables viz., velocity autocorrelation function 
(VACF), power spectrum (PS) and mean square displacement (MSD), of liquid 



alkali metals and their binary alloys are studied by static harmonic-well 
approximation. The effective interatomic interaction for the liquids is computed 
using our single parametric local pseudopotential. The results for the five alkali 
metals (Li, Na, K, Rb, Cs) and ten liquid binaries (Li1-xNax, Li1-xKx, Li1-
xRbx, Li1-xCsx, Na1-xKx, Na1-xRbx, Na1-xCsx, K1-xRbx, K1-xCsx, Rb1-
xCsx) will be discussed in detail during the presentation.  
Acknowledgement: The work is supported by the University Grants  
Commission (UGC), New Delhi, India. 
 
Monika Gall  
Warsaw University, Warsaw, Poland  
Simple molecular mechanism of heat transfer: Debye relexation versus  
power-law  
M. Gall and R. Kutner 
  
We study a simple molecular model (at coarse-grain level) as a basis of 
irreversible heat transfer through a diathermic partition. The partition separates 
into two adjacent parts a box containing ideal point particles that communicate 
only though this partition. We provide the basic mechanism of energy transfer 
between the left- and right-hand side gas samples by assuming equipartition of 
kinetic energy of all outgoing particles colliding with the partition at a given 
time. We analyse and compare two essentially different cases (A) the reference 
one, where we assume that the border walls of the biox and the diatherims 
partitions can randomize the direction of motion of rebounding particles [1], and 
(B) the case where we assume the mirror collisions of particles with the border 
walls and the partition [2]. In both cases the rebounding of the particles from 
border walls is elastic. The above introduced assumptions allow us to 
numerically simulate and analytically consider, for example, the relaxation of 
temperatures of both gas samples and the entropy of the system. However, in 
both cases the long-time relaxation is essentially different since in case (A) it is 
an exponential one, while in case (B) it seems to be a power-law relaxation. The 
obtained results well agree in case (A) with the predictions of the 
phenomenological, linear theory of irreversible theory had to be developed 
which assumes time-dependence of heat conductivity; it describes the relaxation 
of the system far from equilibrium. The explanation of the results obtained in 
this case is, nevertheless, an intriguing problem.  
[1] Galant A., Kutner R., Majerowski A.: Heat Transfer, Newton's Law of  
Cooling and the Law of Entropy Increase SDimulated by the Real-Time  
Computer Experiment in Java, Lecture Notes in Computer Science 2657  
(2003) 45-53.  
[2] Gall M., Kutner R.: Simple Molecular Mechanisms of HEat Transfer:  
Debye relaxation versus power-law, Physica A (2005), in print. 
 
Paweł Jakubczyk, Warsaw University, Warsaw, Poland  
The influence of droplet size on line tension  
P. Jakubczyk and M. Napiórkowski 
  
We study the excess line free energy associated with hemicylindrical droplets of 
volatile liquid sessile on a stripe-like chemical inhomogeneity of a planar 
substrate. In the case of short-ranged intermolecular forces the droplet 



morphology and the corresponding expression for the line tension - which 
includes the inhomogeneity finite width effects - are derived and discussed as 
functions of temperature and increasing width. The width-dependent 
contributions to the line tension change their structure at the stripe wetting 
temperature Tw: for TTw the decay is algebraic in the heterogeneity width. 
 
Katalin Kovacs  
Babes-Bolyai Uvinersity, Cluj-Napoca, Romania  
Spring-block Model for Barkhausen Noise  
K. Kovacs, Y. Brechet and Z. Neda 
  
A simple mechanical spring-block model is used for studying Barkhausen noise 
(BN). The model incorporates the generally accepted physics of domain wall 
movement and pinning. Computer simulations on this model reproduces the 
main features of the hysteresis loop and Barkhausen jumps. The statistics of the 
obtained Barkhausen jumps follows several scaling laws, in qualitative 
agreement with experimental results. The model consists of a one-dimensional 
frictional spring-block system. The blocks model the Bloch-walls that separate 
inversely oriented magnetic domains, and springs correspond to the magnetized 
regions. Three types of realistic forces are modelled with this system: 1. the 
force resulting from the magnetic energy of the neighboring domains in external 
magnetic field (modelled by forces having alternating orientations and acting 
directly on the blocks); 2. the force resulting from the magnetic self-energy of 
each domain (modelled by the elastic forces of the springs); 3. the pinning 
forces acting on the domain walls (modelled by position dependent static 
friction acting on blocks). The dynamics of the system is governed by searching 
for equilibrium: one particular domain wall can jump to the next pinning center 
if the resultant of forces 1. and 2. is greater then the pinning force. The external 
magnetic field is successively increased (or decreased) and the system is relaxed 
to mechanical equilibrium. During the simulations we are monitoring the 
variation of the magnetization focusing on the shape of the hysteresis loop, 
power spectrum, jump size (avalanche size) distribution, signal duration 
distribution, signal area distribution. The simulated shape of the hysteresis loops 
fulfills all the requirements for real magnetization phenomena. The power 
spectrum indicates different behavior in the low (1/f noise) and high (white 
noise) frequency region. All the relevant distribution functions show scaling 
behavior over several decades of magnitude with a naturally expected 
exponential cutoff due to finite size effects. The strength of the presented model 
is its relative simplicity. It is easy to handle and to study it by computer 
simulations. Results reveal that the model is able to explain real magnetization  
phenomena and is successful in qualitatively reproducing the measured statistics 
of BN. 
 
Tadeusz Kosztołowicz  
Świętokrzyska Academy, Kielce, Poland  
Measuring subdiffusion parameter and subdiffusion coefficient  
  
We derive theoretical formulas which allow one to extract the subdiffusion 
parameter α and subdiffusion coefficient Dα form measured concentration 
profiles of transported substance in a subdiffusive medium. The parameters 



occur in the relation defining the subdiffusion < ∆x2> = 2Dα tα/[Γ(1+α)] with 
α<1, where <∆x2> denotes the mean-square displacement of a Brownian 
particle. The analysis is performed separately for the medium, where optical 
measurements of concentrations are possible (the medium is transparent for a 
laser beam), as well as for the non-transparent medium. 
 
Ryszard Kutner  
Warsaw University, Warsaw, Poland  
Real-Time Numerical Simulation of the Carnot Cycle  
J. Hurkała, M. Gall, R. Kutner, M. Maciejczyk 
  
We developed a highly interactive, multi-windows Java applet which made it 
possible to simulate and visualize within any platform and internet the Carnot 
cycle (or engine) in a real-time computer experiment [1]. We extended our 
previous model and algorithm [2, 3] to simulate not only the heat flow but also 
the macroscopic movement of the piston. since in reality it is impossible to 
construct a reversible Carnot engine, the question arises whether it is possible to 
simulate it at least in a numerical experiment? The positive answer to this 
question which we found is related to our model and algorithm which make it 
possible to omit the many-body problem arising when many gas particles 
simultaneously interact with the mobile piston. As usually the considerations of 
phenomenomenological thermodynamics began with a study of the basic 
properties of heat engines hance our approach, beside intinsic physical 
significance, is also important from the educational, technological and even 
enviromental points of view.  
[1]Hurkala J., Gall. M. Kutner R., Maciejczyk M.: Real-Time Numerical  
Simulation of the Carnot cycle, European Journal of Physics (2005) in print.  
[2] Galant A., Kutner R., Majerowski A.: Heat Transfer, Newton's Law of  
Cooling and the Law of Entropy Increase Simulated by the Real-Time  
Computer experiment in Java, Lecture Notes in Computer Science 2657  
(2003) 45-53.  
[3] Gall M., Kutner R.: Simple Molecular Mechanisms of Heat Transfer:  
Debye relaxation versus power-law, Physica A (2005), in print. 
 
Agata Kwiotek  
Silesian University of Technology, Gliwice, Poland  
Use and abuse of diffusion  
A. Kwiotek and Z. J. Grzywna 
  
Diffusion in a bounded region (or diffusive mass transport) can be seen from at 
least three platforms:   
- chemistry of he Fick's equation   
- chemical engineering.  
To pose a particular problem we have to provide some additional conditions 
(initial conditions, boundary conditions and further). As we understood it in all 
cases diffusion is considered in an open region (in other words in one phase). 
Chemical engineering however brings an idea of "diffusion" between phases. 
We claim that there isn't diffusion between phases. One can only consider mass 
transport between phases. Mass transport (or transfer in chemical engineering 



jargon) from one phase to another composes of: diffusion in first phase partition 
at an interface diffusion in second phase. 
 
Mathieu McPhie  
Forschungszentrum Juelich, Juelich, Germany  
Long-time self-diffusion of charged colloids 
  
Using a recently developed mode-coupling scheme we calculate the long-time 
self-di usion coefficient of colloids in charge-stabilized dispersions, such as 
globular proteins or micelles. All ionic species (colloids, counterions and salt 
ions) are treated on the same footing, that is as overdamped charged hard 
spheres in a structureless dielectric solvent. More importantly, we include the 
effects of hydrodynamic interactions, up to the far-field level. It is found that 
hydrodynamics is essential for a correct description of colloidal self-diffusion, 
and that the e ects of the finite size of the electrolyte ions are relevant only for 
colloid-electrolyte ion size ratios typically less than five. The theory describes 
self-di usion over the entire range of salt concentration and colloidal volume 
fraction and recovers the relevant limiting laws for very thin and thick electric 
double layers. 
  
Piotr Nowakowski  
Warsaw University, Warsaw, Poland  
The RSOS model of wetting of a chemically inhomogeneous, periodic  
substrate  
P. Nowakowski and M. Napiórkowski 
  
The poster will present an analytically solvable, two-dimensional RSOS model 
of adsorption on a chemically inhomogeneous and periodic substrate with point-
like interaction between the interface and the substrate. For weakly 
inhomogeneous substrates the critical wetting transition exist. Wetting 
temperatures are higher than in the case of homogeneous substrate whose 
interaction parameter is equal to the spatial average of interaction parameters in 
the inhomogeneous cases. 
 
Michał Posiewnik  
University of Gdańsk, Sopot, Poland  
Stochastic properties of disturbed Elementary Cellular Automata  
  
Cellular automata are class of simple mathematical systems that generate 
diverse, often complicated behaviour. Evolution of such a sytem is given by set 
of local and deterministic rules. However, in spite of simplicity of  
"interactions" it's global behaviour can't be, in general, simply predicted or  
even can not be predicted in time shorter that time of it's strict evolution. We get 
as, a systems well known 1-dimensional, Wolfram class automata, and connect 
it into the resorvoir consists of some random source (noise). In our experiment 
we are interested in: a) numeric veryfication of ergodicity for such a coupled 
system. b) finding it's probability distribution and evolution. c) finding some 
analogous for "real" quantities and behaviour. d) using the dynamical systems 
and Markov chains theory to describe the system, and to make any predictions 
of it's behaviour. 



Rodrigo Soto  
Universidad Complutense de Madrid, Madrid, Spain  
Approach to a non-equilibrium steady state  
R. Soto, J. Piasecki 
  
We consider a non-interacting one-dimensional gas accelerated by a constant 
and uniform external field. The energy absorbed from the field is transferred via 
elastic collisions to a bath of scattering obstacles. At gas-obstacle encounters the 
particles of the gas acquire a fixed kinetic energy. The approach to the resulting 
stationary state is studied within the Boltzmann kinetic theory. It is shown that 
the long time behavior is governed by the hydrodynamic mode of diffusion 
superposed on a convective flow. The diffusion coefficient is analytically 
calculated for any value of the field showing a minimum at intermediate field 
intensities. It is checked that the properly generalized Green-Kubo formula 
applies in the non-equilibrium stationary state. 
 
Mariusz Sozański  
Warsaw University of Technology, Warsaw, Poland  
 
Deterministic Diffusion in Delayed Coupled Maps 
  
Coupled Map Lattices (CML) are discrete time and discrete space dynamical 
systems used for modeling phenomena arising in nonlinear systems with many 
degrees of freedom. In this work, the dynamical and statistical properties of a 
modified version of the CML with global coupling are considered. The main 
modification of the model is the extension of the coupling over a set of local 
map states corresponding to different time iterations. The model with both 
stochastic and chaotic one-dimensional local maps is studied. Deterministic 
diffusion in the CML under variation of a control parameter is analyzed for 
unimodal maps. As a main result, simple relations between statistical and 
dynamical measures are found for the model and the cases where substituting 
nonlinear lattices with simpler processes is possible are presented. 
 
Josef Springer  
University of Linz, Linz, Austria  
He: Multi-particle-hole excitations and effective mass in two and three  
dimensions  
J. Springer and E. Krotscheck 
  
The study of 3He is not only a nice test ground for many body theories dealing 
with fermionic quantum liquids but also an exciting physics on it's own right. In 
contrast to the bosonic system 4He which is understood quite well nowadays, 
the fermionic system 3He still holds many difficulties and problems to solve. In 
my work (diploma thesis) I have been mainly interested in dynamic properties 
of 3He and especially in the effective mass. Previous calculations of the 
effective mass in 3He systems have shown the right qualitative behavior but 
have failed to give quantitative results. Therefore it was interesting to improve 
the calculations to obtain also an acceptable quantitative agreement. In the first 
part a recently developed theory that includes time-dependent 2-particle-2-hole 
(2p-2h) excitations have been reviewed. This theory is a systematic extension of 



the random phase approximation (RPA), where the main result is an improved 
response function. Within the RPA the effective mass of 3He in two and three 
dimensions has been calculated by a self-energy calculation, as well as the 
effective mass of a 4He impurity in 3He. FHNC (Fermi Hypernetted Chain) 
calculations of structure functions (three dimensional systems) and DMC 
(diffusion Monte Carlo) simulations of pair distribution and structure functions 
(2D) have been used as input for the calculations. The quantitative agreement 
with experimental data was quite satisfying, but further improvement should be  
possible by including the results of the theory of time-dependent 2p-2h 
excitations. 
 
Zoryana Usatenko  
Institute for Condensed Matter Physics, Lviv, Ukraine  
Adsorption of polymer chains in a medium with long-range correlated  
surface and bulk disorder 
  
Influence of long-range correlated surface and bulk disorder on the adsorption 
phenomena of long flexible polymer chains is studied in the frames of the field-
theoretical renormalization group approach in d=4-ε and directly in d=3 
dimensions for semi-infinite |φ4| mn-vector model (in the limit m,n›0). The one-
loop calculations of surface critical exponents at the special surface transition 
(c=c_a_d_s), which separates the nonadsorbed region c>c_a_d_s from the 
adsorbed one c<c_a_d_s were performed. 
 
Eligiusz Wajnryb  
IPPT PAN, Warsaw, Poland  
Many-particle hydrodynamic interactions in parallel-wall geometry:  
Cartesian-representation method  
J. Blawzdziewicz, E. Wajnryb and S. Bhattacharya 
  
This talk will describe the results of our theoretical and numerical studies of 
hydrodynamic interactions in a suspension of spherical particles confined 
between two parallel planar walls, under creeping-flow conditions. We propose 
an efficient algorithm for evaluating many-particle friction matrix in this 
system---no Stokesian-dynamics algorithm of this kind has been available so 
far. Our approach involves expanding the fluid velocity field in the wall-
bounded suspension into spherical and Cartesian fundamental sets of Stokes 
flows. The spherical set is used to describe the interaction of the fluid with the 
particles and the Cartesian set to describe the interaction with the walls. At the 
core of our method are transformation relations between the spherical and 
Cartesian fundamental sets. Using the transformation formulas, we derive a 
system of linear equations for the force multipoles induced on the particle 
surfaces; the coefficients in these equations are given in terms of lateral Fourier 
integrals corresponding to the directions parallel to the walls. The force-
multipole equations have been implemented in a numerical algorithm for the 
evaluation of the multiparticle friction matrix in the wall-bounded system. The 
algorithm involves subtraction of the particle--wall and particle--particle 
lubrication contributions to accelerate the convergence of the results with the 
spherical-harmonics order, and a subtraction of the single-wall contributions to 
accelerate the convergence of the Fourier integrals. 



Marek Wolf  
University of Wrocław, Wrocław, Poland  
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The one-dimensional random walk (RW), where steps up and down are 
performed according to the occurence of special primes is defined. Some 
quantities characterizing RW are investigated. The mean fluctuation function 
F(l) displays perfect power law dependence F(l) ~ l1/2 indicating that the 
defined RW is not correlated. The number of returns of this special RW to the 
origin is investigated. It turns out, that this single, very special, realization of 
RW is typical one in the sense, that the usual characteristics used to measure 
RW, take the values closeto the ones averaged over all random walks. The 
fractal structure on the subset of primes is also found. 
  


