advanced statistical physics

advanced statistical physics represents a crucial frontier in understanding the
collective behavior of complex systems through probabilistic methods and mathematical
frameworks. It extends the foundational principles of classical statistical mechanics to
explore non-equilibrium phenomena, phase transitions, and critical behavior in diverse
physical systems. This field integrates quantum mechanics, thermodynamics, and
information theory to describe microscopic interactions that give rise to macroscopic
properties. Key topics include renormalization group theory, stochastic processes, and the
role of fluctuations in determining system dynamics. The application of advanced
statistical physics spans condensed matter physics, cosmology, biological systems, and
materials science, offering insights into emergent phenomena and criticality. This article
delves into the core concepts, mathematical tools, and significant applications that define
advanced statistical physics. Readers will gain a comprehensive overview of theoretical
foundations, methodological approaches, and contemporary research directions. The
following sections outline the essential components and thematic areas covered in this
discussion.

Foundations of Advanced Statistical Physics

Mathematical Frameworks and Techniques

Non-Equilibrium Statistical Mechanics

Phase Transitions and Critical Phenomena

e Applications in Condensed Matter and Beyond

Foundations of Advanced Statistical Physics

The foundations of advanced statistical physics build on the classical concepts of
ensembles, probability distributions, and thermodynamic limits. This section explores how
microscopic states of particles relate to macroscopic observables through statistical
averaging. Central to these foundations is the understanding of entropy, free energy, and
the partition function, which encapsulate the thermodynamic behavior of complex
systems. The transition from equilibrium to non-equilibrium states further broadens the
scope of statistical physics, introducing new challenges and theoretical constructs. These
foundations provide the basis for more intricate models and computational methods
developed in advanced studies.

Statistical Ensembles and Microstates

Statistical ensembles represent collections of systems considered simultaneously to
describe possible states of a physical system. The most common ensembles are



microcanonical, canonical, and grand canonical, each defined by specific constraints such
as energy, volume, and particle number. Microstates denote the specific configurations a
system can occupy, and their enumeration or weighting is essential in calculating
thermodynamic quantities. Advanced statistical physics often requires extending these
ensemble concepts to incorporate additional constraints or non-traditional variables.

Entropy and Thermodynamic Potentials

Entropy measures the disorder or the number of accessible microstates in a system,
serving as a fundamental concept in statistical physics. Thermodynamic potentials like
Helmholtz and Gibbs free energies provide criteria for equilibrium and spontaneous
processes under different physical conditions. Advanced statistical physics examines
generalized entropy forms and their implications in complex or non-extensive systems.
Understanding these quantities is crucial for analyzing phase behavior and stability.

Mathematical Frameworks and Techniques

Advanced statistical physics employs a diverse range of mathematical tools to model and
analyze physical systems. These frameworks enable precise descriptions of fluctuations,
correlations, and collective phenomena beyond mean-field approximations. Techniques
such as renormalization group theory, path integrals, and stochastic calculus underlie
much of the theoretical progress in the field. Mastery of these mathematical methods is
essential for tackling problems involving scale invariance, criticality, and dynamic
evolution.

Renormalization Group Theory

Renormalization group (RG) theory provides a systematic approach to understanding how
physical systems behave at different length scales, especially near critical points. It
involves iterative coarse-graining procedures that reveal fixed points and universality
classes governing phase transitions. RG techniques allow physicists to predict critical
exponents and scaling laws, which characterize the behavior of observables near
criticality. This approach is a cornerstone of modern statistical physics and critical
phenomena analysis.

Stochastic Processes and Path Integrals

Stochastic processes describe systems influenced by random fluctuations, an intrinsic
aspect of statistical physics. The use of Langevin and Fokker-Planck equations models the
temporal evolution of probability distributions. Path integral formulations extend these
ideas by representing probabilities as sums over trajectories, enabling the treatment of
quantum and classical fluctuations on equal footing. These tools are indispensable for
studying non-equilibrium dynamics and noise-driven phenomena.



Computational Methods

Numerical simulations complement analytical techniques in advanced statistical physics
by providing detailed insights into complex systems. Methods such as Monte Carlo
simulations, molecular dynamics, and cluster algorithms facilitate the exploration of phase
spaces and dynamic behavior. High-performance computing has expanded the scope and
accuracy of these simulations, allowing for the investigation of larger systems and longer
timescales.

e Monte Carlo Methods for Sampling Complex Distributions
e Molecular Dynamics for Time-Dependent Behavior
e Cluster Algorithms to Reduce Critical Slowing Down

e Machine Learning Applications in Statistical Physics

Non-Equilibrium Statistical Mechanics

Non-equilibrium statistical mechanics extends the principles of statistical physics to
systems that are not in thermodynamic equilibrium. This area addresses time-dependent
processes, transport phenomena, and the emergence of steady states far from equilibrium.
Unlike equilibrium systems, non-equilibrium states often lack detailed balance and require
new theoretical frameworks to describe their behavior. Understanding these processes is
critical for fields such as chemical kinetics, biological systems, and materials science.

Fluctuation Theorems and Irreversibility

Fluctuation theorems provide quantitative relations that describe the probability
distributions of entropy production and other thermodynamic quantities in non-
equilibrium systems. These theorems refine the second law of thermodynamics by
characterizing the likelihood of transient violations at small scales. They have profound
implications for understanding irreversibility and the arrow of time in microscopic
systems.

Kinetic Theory and Transport Phenomena

Kinetic theory models the microscopic dynamics of particles to derive macroscopic
transport properties such as viscosity, thermal conductivity, and diffusion coefficients. The
Boltzmann equation and its generalizations form the foundation of this approach.
Advanced statistical physics explores extensions of kinetic theory to complex fluids,
plasmas, and granular materials where traditional assumptions may not hold.



Phase Transitions and Critical Phenomena

Phase transitions represent changes in the macroscopic state of a system driven by
variations in external parameters like temperature or pressure. Critical phenomena occur
near continuous phase transitions where fluctuations become scale-invariant and
correlation lengths diverge. Advanced statistical physics focuses on characterizing these
transitions through universal behavior, scaling laws, and critical exponents.
Understanding these aspects is vital for interpreting experimental results and developing
theoretical models.

Types of Phase Transitions

Phase transitions are classified into first-order and continuous (second-order) transitions
based on the behavior of thermodynamic variables. First-order transitions involve latent
heat and discontinuities in order parameters, while continuous transitions feature smooth
changes accompanied by divergent susceptibilities. Advanced statistical physics examines
complex transitions such as topological phase changes and quantum phase transitions
occurring at zero temperature.

Universality and Scaling Laws

Universality refers to the observation that diverse physical systems exhibit identical
critical behavior characterized by the same critical exponents and scaling functions.
Scaling laws relate physical quantities near critical points through power-law
dependencies. These concepts are explained through renormalization group theory and
form the backbone of the theoretical description of critical phenomena.

Applications in Condensed Matter and Beyond

Advanced statistical physics finds extensive applications across various scientific
disciplines, notably in condensed matter physics, where it elucidates phenomena like
magnetism, superconductivity, and glassy behavior. Its principles are also applied in fields
ranging from cosmology to biological systems, reflecting its interdisciplinary nature. This
section highlights some key application areas where advanced statistical physics
contributes to both theoretical understanding and practical advancements.

Condensed Matter Systems

In condensed matter physics, advanced statistical physics explains collective behaviors
arising from interactions among electrons, spins, and lattice vibrations. Models such as
the Ising model, Heisenberg model, and Hubbard model provide frameworks for studying
magnetism, metal-insulator transitions, and superconductivity. Theoretical predictions
guide experimental investigations and the design of novel materials with tailored
properties.



Biological and Complex Systems

Biological systems exhibit complex organization and dynamics that can be analyzed
through statistical physics methods. Concepts like self-organization, pattern formation,
and network theory are employed to understand cellular processes, neural activity, and
ecological interactions. Advanced statistical physics offers tools to model stochasticity and
emergent phenomena in living systems.

Cosmology and Astrophysics

Statistical physics principles extend to large-scale structures in the universe, aiding in the
study of cosmic microwave background fluctuations, galaxy formation, and dark matter
distribution. Techniques from statistical mechanics help interpret observational data and
develop models of the early universe's thermodynamic behavior.

Frequently Asked Questions

What are the key concepts behind the renormalization
group in advanced statistical physics?

The renormalization group (RG) is a mathematical framework used to study systems with
scale-invariant behavior, particularly near critical points. It involves systematically coarse-
graining a system to analyze how its parameters change with scale, allowing physicists to
understand phase transitions and critical phenomena by identifying fixed points and
universality classes.

How does the concept of entropy differ in non-
equilibrium statistical physics compared to equilibrium?

In equilibrium statistical physics, entropy is well-defined and related to the number of
microstates consistent with a macrostate, typically maximizing at equilibrium. In non-
equilibrium statistical physics, entropy can be generalized through concepts like entropy
production and stochastic thermodynamics, reflecting the system's irreversible processes
and time-dependent behavior, often requiring more complex frameworks to quantify
disorder and information flow.

What role do fluctuations play in phase transitions
within advanced statistical physics?

Fluctuations become increasingly significant near critical points of phase transitions,
where correlation lengths diverge. They cause deviations from mean-field predictions,
leading to critical opalescence and non-trivial critical exponents. Advanced statistical
physics uses tools like the renormalization group to account for these fluctuations and
accurately describe the universal behavior of systems undergoing continuous phase
transitions.



How is the concept of topological phases integrated into
advanced statistical physics?

Topological phases represent states of matter characterized not by local order parameters
but by global, topological invariants. Advanced statistical physics incorporates these
phases by studying systems with robust edge states, topological order, and anyonic
excitations, often using tools from quantum field theory and statistical mechanics to
understand their stability, phase transitions, and implications for quantum computation.

What advances have been made in understanding non-
equilibrium steady states in statistical physics?

Recent advances include the development of fluctuation theorems, stochastic
thermodynamics, and large deviation theory, which provide a detailed understanding of
energy and entropy flows in non-equilibrium steady states (NESS). These frameworks help
quantify irreversibility, response functions, and transport properties, enabling a deeper
understanding of systems driven far from equilibrium, such as biological systems, active
matter, and nanoscale devices.

Additional Resources

1. Statistical Mechanics: Entropy, Order Parameters, and Complexity

This book by James P. Sethna offers an in-depth exploration of statistical mechanics,
focusing on the concepts of entropy and order parameters. It bridges the gap between
traditional statistical physics and modern complex systems, providing readers with tools to
understand phase transitions and critical phenomena. The text is rich with examples and
computational exercises, making it suitable for advanced students and researchers.

2. Principles of Condensed Matter Physics

Authored by P. M. Chaikin and T. C. Lubensky, this comprehensive volume covers the
statistical physics of condensed matter systems. It delves into topics such as phase
transitions, symmetry breaking, and critical behavior, combining theoretical approaches
with experimental insights. The book is well-regarded for its rigorous treatment and
clarity, making it a staple reference in advanced statistical physics courses.

3. Equilibrium Statistical Physics

By Michael Plischke and Birger Bergersen, this text provides a detailed treatment of
equilibrium statistical mechanics with an emphasis on applications to physical systems. It
covers classical and quantum statistics, phase transitions, and critical phenomena,
supported by numerous examples and problem sets. The book’s clear exposition makes it
valuable for graduate students and researchers alike.

4. Nonequilibrium Statistical Mechanics

Robert Zwanzig’s authoritative text focuses on the theoretical framework of systems out of
equilibrium. It explores kinetic theory, transport processes, and relaxation phenomena,
offering rigorous derivations and conceptual clarity. This book is essential for those
interested in the statistical physics of dynamical systems and irreversible processes.



5. Statistical Physics of Fields

Written by Mehran Kardar, this book introduces field-theoretic methods in statistical
physics, emphasizing their application to critical phenomena and phase transitions. It
combines path integrals, renormalization group techniques, and stochastic processes in a
cohesive framework. Kardar’s text is both pedagogical and comprehensive, ideal for
advanced students seeking a modern approach.

6. Scaling and Renormalization in Statistical Physics

John Cardy’s work is a concise yet profound introduction to scaling theories and the
renormalization group in statistical mechanics. It explains critical phenomena and
universality classes with mathematical rigor and physical intuition. The book’s focus on
conceptual understanding makes it a favorite among researchers exploring advanced
topics in statistical physics.

7. Phase Transitions and Renormalization Group

Authored by Jean Zinn-Justin, this detailed book explores the theory of phase transitions
through the lens of the renormalization group. It covers both equilibrium and
nonequilibrium phenomena, providing mathematical tools and physical insights. The text
is suited for graduate students and researchers working on critical phenomena and
complex systems.

8. Modern Theory of Critical Phenomena

By Shang-Keng Ma, this classic text offers a clear and concise presentation of the theory
underlying critical phenomena. It emphasizes scaling concepts, renormalization, and
universality with practical examples. The book remains a valuable resource for those
delving into the advanced study of statistical physics.

9. Statistical Mechanics: A Set of Lectures

Richard P. Feynman'’s collection of lectures provides a unique and insightful perspective
on statistical mechanics. His engaging style introduces key concepts such as entropy, the
canonical ensemble, and phase transitions in an accessible yet profound manner. This
book is excellent for readers who appreciate a conceptual and intuitive approach to
advanced statistical physics.
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advanced statistical physics: Advanced Statistical Mechanics Barry M McCoy, 2009-12-17
Statistical Mechanics is the study of systems where the number of interacting particles becomes
infinite. In the last fifty years tremendous advances have been made which have required the
invention of entirely new fields of mathematics such as quantum groups and affine Lie algebras.
They have engendered remarkable discoveries concerning non-linear differential equations and
algebraic geometry, and have produced profound insights in both condensed matter physics and


https://explore.gcts.edu/gacor1-02/pdf?docid=WxH44-8617&title=advanced-statistical-physics.pdf
https://explore.gcts.edu/business-suggest-012/Book?trackid=WYf93-6811&title=certified-business-enterprise.pdf
https://explore.gcts.edu/business-suggest-012/Book?trackid=WYf93-6811&title=certified-business-enterprise.pdf

quantum field theory. Unfortunately, none of these advances are taught in graduate courses in
statistical mechanics. This book is an attempt to correct this problem. It begins with theorems on the
existence (and lack) of order for crystals and magnets and with the theory of critical phenomena,
and continues by presenting the methods and results of fifty years of analytic and computer
computations of phase transitions. It concludes with an extensive presentation of four of the most
important of exactly solved problems: the Ising, 8 vertex, hard hexagon and chiral Potts models.

advanced statistical physics: Advanced Statistical Mechanics Jian-sheng Wang, 2021-11-03
This short textbook covers roughly 13 weeks of lectures on advanced statistical mechanics at the
graduate level. It starts with an elementary introduction to the theory of ensembles from classical
mechanics, and then goes on to quantum statistical mechanics with density matrix. These topics are
covered concisely and briefly. The advanced topics cover the mean-field theory for phase transitions,
the Ising models and their exact solutions, and critical phenomena and their scaling theory. The
mean-field theories are discussed thoroughly with several different perspectives — focusing on a
single degree, or using Feynman-Jensen-Bogoliubov inequality, cavity method, or Landau theory. The
renormalization group theory is mentioned only briefly. As examples of computational and numerical
approach, there is a chapter on Monte Carlo method including the cluster algorithms. The second
half of the book studies nonequilibrium statistical mechanics, which includes the Brownian motion,
the Langevin and Fokker-Planck equations, Boltzmann equation, linear response theory, and the
Jarzynski equality. The book ends with a brief discussion of irreversibility. The topics are
supplemented by problem sets (with partial answers) and supplementary readings up to the current
research, such as heat transport with a Fokker-Planck approach.

advanced statistical physics: Lectures in Statistical Physics ]. S. Turner, W. C. Schieve,
1974

advanced statistical physics: Lectures in Statistical Physics Radu Balescu, William C. Schieve,
Manuel Garcia Velarde, A. P. Grecos, 1971-01-01

advanced statistical physics: Advanced Statistical Mechanics Barry M McCoy, 2010 McCoy
presents the advances made in statistical mechanics over the last 50 years, including mathematical
theorems on order and phase transitions, numerical and series computations of phase diagrams and
solutions for important solvable models such as Ising and 8 vortex.

advanced statistical physics: Statistical Physics Josef Honerkamp, 2013-03-09 The application
of statistical methods to physics is essen- tial. This unique book on statistical physics offers an
advanced approach with numerous applications to the modern problems students are confronted
with. Therefore the text contains more concepts and methods in statistics than the student would
need for statistical mechanics alone. Methods from mathematical statistics and stochastics for the
analy- sis of data are discussed as well. The book is divided into two parts, focusing first on the
modeling of statistical systems and then on the analysis of these systems. Problems with hints for
solution help the students to deepen their knowledge. The second edition has been updated and
enlarged with new material on estimators based on a probability dis- tribution for the parameters,
identification of stochastic models from observations, and statistical tests and classi- fication
methods (Chaps. 10-12). Moreover, a customized set of set of problems with solutions is accessible
on the Web.

advanced statistical physics: Statistical Physics Josef Honerkamp, 2013-03-09 The
application of statistical methods to physics is essential. This unique book on statistical physics
offers an advanced approach with numerous applications to the modern problems students are
confronted with. Therefore the text contains more concepts and methods in statistics than the
student would need for statistical mechanics alone. Methods from mathematical statistics and
stochastics for the analysis of data are discussed as well. The book is divided in two parts focusing
first on the modelling of statistical systems then on the analysis of these systems. Problems with
hints for solution help the students to deepen their knowledge.

advanced statistical physics: Catalogue of the University of Michigan University of Michigan,
1967 Announcements for the following year included in some vols.



advanced statistical physics: College of Engineering University of Michigan. College of
Engineering, 1995

advanced statistical physics: General Register University of Michigan, 1913 Announcements
for the following year included in some vols.

advanced statistical physics: University of Michigan Official Publication , 1960

advanced statistical physics: Advanced Magnetic Adsorbents for Water Treatment Lucas
Meili, Guilherme Luiz Dotto, 2021-09-29 This book compiles 15 chapters about the synthesis,
characterizations, and application of many kinds of magnetic adsorbents for water treatment. It is
devoted to the scientific community that works with adsorption technologies for water treatment and
remediation. Specifically, for professors and Ph.D. students. It is expected that this book serves as
an interesting background for researchers in the field of magnetic adsorbents for water treatment.

advanced statistical physics: Announcement University of Michigan. College of Engineering,
1967

advanced statistical physics: Nanomaterials for Environmental Applications Mohamed Abou
El-Fetouh Barakat, Rajeev Kumar, 2022-02-03 Nanomaterials for Environmental Applications offers
a comprehensive review of the latest advances in nanomaterials-based technologies for the
treatment of emerging contaminants in wastewater. It describes the latest developments in the
synthesis protocols, including the synthesis of different kinds of nanostructure materials using
various physical and chemical methods. Features Discusses the synthesis and characterization of
important nanomaterials such as carbon nanostructures, metal and metal oxide nanostructures,
polymer nanostructures, and smart 1D--3D nanomaterials Presents the latest techniques used in the
characterization of nanomaterials Covers environmental applications including the remediation of
pollutants in wastewater and water purification and disinfection Examines the sources, fate,
transport, and ecotoxicology of nanomaterials in the environment. Aimed at researchers and
industry professionals, this work will be of interest to chemical, environmental, and materials
engineers concerned with the application of advanced materials for environmental and water
remediation. Mohamed Abou El-Fetouh Barakat is a Professor of Environmental Sciences at both
King Abdulaziz University (KAU)- Saudi Arabia, and Central Metallurgical R&D Institute (CMRDI)-
Egypt. He is highly qualified in the fields of industrial waste management and pollution control as
well as catalysis and nanotechnology. His experience includes academic research works in Japan,
Germany, the United States and Saudi Arabia, as well as initiating and leading industrial research
projects in Egypt jointly with the United States. Rajeev Kumar is an Associate Professor in the
Environmental Science Department, King Abdulaziz University, Jeddah, Saudi Arabia. His research
activities are in the areas of wastewater treatment and materials science. He studies the adsorption
and photocatalytic properties of nanomaterials for the removal of contaminants from wastewater.

advanced statistical physics: Solid-State Physics James Patterson, Bernard Bailey,
2010-12-08 While the standard solid state topics are covered, the basic ones often have more
detailed derivations than is customary (with an empasis on crystalline solids). Several recent topics
are introduced, as are some subjects normally included only in condensed matter physics. Lattice
vibrations, electrons, interactions, and spin effects (mostly in magnetism) are discussed the most
comprehensively. Many problems are included whose level is from fill in the steps to long and
challenging, and the text is equipped with references and several comments about experiments with
figures and tables.

advanced statistical physics: Advanced General Relativity Claude Barrabes, Peter A.
Hogan, 2013-05-23 This book is aimed at students making the transition from a first course on
general relativity to a specialized subfield. It presents a variety of topics under the general headings
of gravitational waves in vacuo and in a cosmological setting, equations of motion, and black holes,
all having a clear physical relevance and a strong emphasis on space-time geometry. Each chapter
could be used as a basis for an early postgraduate project for those who are exploring avenues into
research in general relativity and who have already accumulated the required technical knowledge.
The presentation of each chapter is research monograph style, rather than text book style, in order




to impress on interested students the need to present their research in a clear and concise format.
Students with advanced preparation in general relativity theory might find a treasure trove here.

advanced statistical physics: Advanced Ferroelectricity Robert Blinc, 2011-08-25 The field of
ferroelectricity has greatly expanded and changed in recent times. In addition to classical organic
and inorganic ferroelectrics, new fields and materials, unknown or inactive 20 to 40 years ago, have
appeared. They are important for both basic science and applications, and show technological
promise for novel multifunctional devices. New fields include multiferroic magnetoelectric systems,
where spontaneous polarization and spontaneous magnetization are allowed to coexist;
incommensurate ferroelectrics, where the periodicity of the order parameter is incommensurate to
the periodicity of the underlying basic crystal lattice; ferroelectric liquid crystals; dipolar glasses;
relaxor ferroelectrics; ferroelectric thin films; nanoferroelectrics. These new fields are not only of
basic physical interest, but also of great technological importance, allowing the design of new
memory devices, spintronic applications, and the design of electro-optic devices. They are also
important for applications in acoustics, robotics, telecommunications and medicine. The book is
primarily intended for material scientists working in research or industry. It is also intended for
graduate and doctoral students and can be used as a textbook in graduate courses. Finally, it should
be useful for anybody interested in following the developments in modern solid state physics.

advanced statistical physics: Introduction to Advanced Astrophysics V. Kourganoff,
2012-12-06 The purpose of this textbook is to provide a basic knowledge of the main parts of modern
astrophysics for all those starting their studies in this field at the undergraduate level. The reader is
supposed to have only a high school training in physics and mathematics. In many respects this
Introduction to Advanced Astrophysics could represent a volume of the Berkeley Physics Course.
Thus, the primary audience for this work is composed of students in astronomy, physics,
mathematics, physical chemistry and engineering. It also includes high school teachers of physics
and mathematics. Many amateur astronomers will fmd it quite accessible. In the frame of
approximations proper to an introductory textbook, the treatment is quite rigorous. Therefore, it is
also expected to provide a firm background for a study of advanced astrophysics on a postgraduate
level. A rather severe selection is made here among various aspects of the Universe accessible to
modern astronomy. This allows us to go beyond simple information on astronomical phenomena - to
be found in popular books - and to insist upon explanations based on modern general physical
theories. More precisely, our selection of topics is determined by the following considerations: The
study of the solar system (the Moon and the planets) has recently progressed at a tremendous rate.
However, the very rich harvest of observations provided by space research is mainly purely
descriptive and is perfectly presented in review papers of Scien tific American, Science, Physics
Today and similar magazines.

advanced statistical physics: Advanced Physical Chemistry DN Bajpai, 2001-01-21 A
Textbook for B.Sc. (Part III and Hons.) and Postgraduate Courses of Indian Universities. In this
edition, I have made major changes in the light of modern concepts introduced in syllabi at the
under-graduate and postgraduate level as well. With matter has also been updated. The subject
matter has been arranged systematically, in a lucid style and simple language. New Problems and
exercises have also been introduced to acquaint the students with trend of questions they except in
the examinations.

advanced statistical physics: Order, Disorder And Criticality - Advanced Problems Of
Phase Transition Theory - Volume 5 Yurij Holovatch, 2017-12-28 This book is the fifth volume of
papers on advanced problems of phase transitions and critical phenomena, the first four volumes
appeared in 2004, 2007, 2012, and 2015. It aims to compile reviews in those aspects of criticality
and related subjects that are of current interest. The seven chapters discuss criticality of complex
systems, where the new, emergent properties appear via collective behaviour of simple elements.
Since all complex systems involve cooperative behaviour between many interconnected components,
the field of phase transitions and critical phenomena provides a very natural conceptual and
methodological framework for their study.As the first four volumes, this book is based on the review




lectures that were given in Lviv (Ukraine) at the 'Ising lectures' — a traditional annual workshop on
phase transitions and critical phenomena which aims to bring together scientists working in the field
of phase transitions with university students and those who are interested in the subject.
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