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Thermodynamics is an important foundation of physics, but its intuitive understanding is not straightforward.
A microscopic viewpoint is useful for an essential understanding of thermal phenomena, and this knowledge
isindispensable for various advanced technol ogies, including nano and biotechnology. This course will cover
the fundamentals of classical (non-quantum) statistical thermodynamics and provide a deep understanding
and practical application of entropy and free energy, which are difficult to understand only from a
Macroscopic viewpoint.
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To understand the relationship between the macroscopic properties (entropy and free energies) and the
probability distribution of microscopic states, and to be able to formul ate molecular-level microscopic models
for classical (non-quantum) systems, such asideal gas, utilizing the concept of statistical ensembles.
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1. Introduction: Foundations

2. Review of classical thermodynamics (1)
Definition of concepts; Zeroth and First law of thermodynamics

3. Review of classical thermodynamics (I1)
Second and third laws of thermodynamics

4. Basic statistical notations
Definition of statistical and probability concepts

5. Fundamental of statistical mechanics

6.The most probable distribution and the population of states

7. Molecular partition functions

8. How to obtain the mean molecular energy from molecular partition functions
9. How to use molecular information to calculate the total energy of a system

10. Derived thermodynamic function using statistical mechanics |
Internal energy
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11. Derived thermodynamic function using statistical mechanics 1
Heat capacity

12. Derived thermodynamic function using statistical mechanicsl|
Entropy

13. Derived thermodynamic function using statistical mechanics IV
Helmholtz energy
Derivation of equation of state
Enthal py

14. Derived thermodynamic function using statistical mechanics 1V
Gibbs energy

Examination

15. Feedback
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An understanding of classical thermodynamicsis desirable.
Recommended courses that should be taken in advance:
Basic Physical Chemistry (thermodynamics)-E2 (or ( )
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The grade will be evaluated as follows: final exam (70%) and assignments (30%).
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P. Atkins, J.D. Paula Atkins Physical Chemistry Oxford University Press, 2014, 10th Edition
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R.K. Pathria Statistical Mechanics Butterworth-Heinemann, 1996, 2nd Edition.
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Students should consult additional study sources (books, internet).

Assignments will be assigned during the class. Submission of assignments outside the designated time and
date will not be accepted.

The assignments must be submitted on LM S as PDF files by the due date. No late assignments will be
accepted.
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Preferred method of communication: email
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