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(1) GENERAL
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Lectures (theory and exercises)

Special background

No

Greek (occasionally English for ERASMUS students)

Yes
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(2) LEARNING OUTCOMES

This course introduces the foundations of statistical mechanics which lead to a statistical
interpretation of thermodynamics within the framework of microcanonical, canonical, grand
canonical and isobaric-isothermal ensembles. The developed methods of statistical mechanics are
then used to describe the statistics for ideal classical, Bose-Einstein, Fermi-Dirac and photon gases.
Selected physical examples, covering different realizations of matter at a macroscopic level, are
discussed in some detail.

With the completion of the course the student is able to:

e define thermodynamic quantities in terms of microscopic description;

e recognize the relevant conditions characterizing the equilibrium properties of macroscopic
systems

e describe thermodynamically non-interacting systems with many degrees of freedom;

e explain statistical physics and thermodynamics as logical consequences of the postulates of
statistical mechanics;

e solve selected problems employing principles of statistical mechanics;

e apply techniques from statistical mechanics to a wide range of systems;

e use the tools, methodologies, language and conventions of statistical physics to test and
communicate ideas and explanations;

e tounderstand the physical explanations hiding behind experimental observations;

e develop a feeling for the appropriate strategy to analyze efficiently the thermodynamic
behavior of macroscopic systems.

e To understand basic concepts of phase transitions

By successfully attending and completing the course the student will acquire the following skills:
e Ability to search, analyze and compose data and information, using the appropriate
technological tools.

e Ability to work autonomously.

e Train free, creative and inductive thinking.

e  Train analytical and synthetic thinking.

«  Ability to solve problems.




(3) SYLLABUS

e Foundations of classical statistical physics.

e Isolated system, microcanonical ensemble.

e System in a thermal bath, canonical ensemble.

e System in a thermal bath at constant pressure, isobaric-isothermal ensemble
e Open system, the grand canonical ensemble.

e Interacting systems. Phase transitions. Mean field theory. Lattice Gas model
e Quantum statistics, Bose-Einstein and Fermi-Dirac distributions.

e |deal quantum gases, degenerate Fermi-gas, Bose-Einstein condensation.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
e-class platform

Lectures 39
Exercises 26
Individual Study 110
Course Total 175

Final written exam in Greek
Open-ended questions, Problem solving
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