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The workshop is composed of two main parts: the first part devoted to atomistic Monte Carlo 
simulations and the second part devoted to the Phase Field modelling. In each part a lecture will be 
accompanied by exercise activities. 

The first lecture will present: (i) the foundations of the implementation of Monte Carlo techniques in 
equilibrium and non-equilibrium Statistical Thermodynamics; (ii) equilibrium and kinetic aspects of 
steady-state tracer diffusion; (iii) models and MC techniques adequate for the determination of 
equilibrium configurations of solids including defect concentration; (iv) principles of Kinetic MC. The 
exercise activities including: (i) visualization of the MC generation of equilibrium configuration of a 
system within the Shapink model (spectacular SGCMC simulation of phase equilibria in a lattice gas 
composed of atoms and vacancies); (ii) KMC simulation of steady-state vacancy-mediated tracer 
diffusion and demonstration of the fulfilment of Einstein-Smoluchowski relation and (iii) simulation of 
a diffusion couple and the evolution of its concentration profile – will yield illustration of the lecture. 

Over the past three decades, phase field model (PFM) have become one of the main tools for the 
modeling the microstructure of alloy at mesoscale. This method based on the non-linear Allen-Cahn and 
Cahn-Hilliard kinetics equations provides a way to model the non-equilibrium dynamics such as 
spinodal decomposition, precipitation or morphological evolution of microstructure in a wide range of 
materials. 

In this part of the workshop, a lecture is planned which detail the formalism of PFM with emphasis on 
the thermodynamic fundamentals behind the formulation of this approach. The lecture will also include 
a new extension of the PFM at atomic scale. Several examples of applications of PFM will be done. 
During the workshop, the participants will not only get the basic principles of PFM, but also hands-on 
experience on the computational implementation of the PFM to solve different problems in material 
science. The aim is to reach a level of understanding among the participants, which will allow them to 
develop phase-field modeling solutions for their own problems. 

The lecture will be followed by computer exercises: (i) PFM modeling of spinodal decomposition in 
binary alloys; (ii) PFM modeling of microstructural evolution in Ni-based alloys and (iii) Interpretation 
of the PFM results for microstructural evolution and comparison with the classical Lifshitz, Slyozov and 
Wagner theory of coarsening  

Diffusion Fundamentals VIII – Diffusion Phenomena Moving People 
September 1st to 5th, 2019 in Erlangen, Germany



 

Prof. Rafal Kozubski completed his Ph.D. from the Jagiellonian University in 
Kraków in 1984. From 1987 to 1988 he was a post-doc at the Strasbourg Institute 
of Physics and Chemistry of Materials (IPCMS), France. In 1988 and 1990 he was 
an academic visitor in the Institute for Applied Physics, Swiss Federal Institute of 
Technology, Zurich, Switzerland. From October 1993 to September 1995 he stayed 
at the Institute for Solid State Physics, University of Vienna, Austria as a Lise-
Meitner Fellow. After having completed his habilitation (DSc) from the Jagiellonian 
University in Kraków in 1997 he worked there first as an associate professor (1997-
2006). In 2006 he was appointed a full professor in the Jagiellonian University in 
Kraków, Poland. His international experience includes International Fellowship at 
the Queen’s University in Belfast (2006-2008) and visiting professorships at the L.Pasteur University 
in Strasbourg/University of Strasbourg, France (2007, 2008, 2009, 2010, 2011). In 2016 he was 
appointed a Conjoint Professor of the University of Newcastle, Australia. He published over 100 
scientific papers in international reviewed journals and is an author of over 150 communications on 
international conferences. 

 

 

 

Helena Zapolsky is a full professor of Theoretical Physics and head of 
modelling group in the Group of Materials Physics in Department of Sciences 
at the University of Rouen Normandy, France. Her main research interest lies 
in theoretical understanding of the emergence of patterns formation and 
kinetics of phase transformation in different type of materials. Applying 
different mathematical and computational approaches to diverse problems in 
materials science she developed an original multiscale tool to study phase 
transformations in materials. Recently, she proposed a novel statistical-
mechanical approach to model a spontaneous self-assembling in complex structures. Beside this main 
activity, she current research interests involve solidification phenomena and ice crystal growth. She is 
elected member of the section 5 “Condensed mater, organisation and dynamics” of the National Centre 
of Scientific Research (CNRS) in France. 

Diffusion Fundamentals VIII – Diffusion Phenomena Moving People 
September 1st to 5th, 2019 in Erlangen, Germany


