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MPY 204: Thermodynamics and Statistical Physics 

 

 

Teaching Scheme Examination Scheme 
Lectures: 3 hrs./Week Class Test -12 Marks 

Tutorials: 1 hrs./Week Teachers Assessment – 6 Marks 
Attendance – 12 Marks 

Credits: 4 End Semester Exam – 70 marks 

 

 

Prerequisite: - Thermodynamics, Formalism of Equilibrium: Statistical 

Mechanics, Fermi- Dirac Statistics, Bose -Einstein Statistics 

Course Objectives: 

1. To impart knowledge about the fundamentals of thermodynamics and statistical 

mechanics. 

2. To introduce the fundamental concepts relevant to thermodynamic potentials, 

probability, classical and quantum statistics. 

3. To enable the students to understand the statistical basis of thermodynamics and 

its applications to magnetism, black body radiation and phase transition 

 

Detailed Syllabus: 
 

Unit-1 
Thermodynamics - Concept of entropy, Change in entropy, Principle of increase of entropy, 

Thermodynamic variables, Thermodynamic potentials U, H, F and G: their definitions, properties 

and applications, Derivations of Maxwell’s relations, Applications of Maxwell’s relations: (i) 

Clausius- Clapeyron equation, (ii) values of Cp-Cv, (iii) T-dS equations, (iv) Joule-Thomson 

coefficient for ideal and Real gases (v) Change of temperature during an adiabatic process. 
Unit-2 
Formalism of Equilibrium: Statistical Mechanics - Concept of phase space, 

Liouville’s theorem, Basic postulates of statistical mechanics, Ensembles: micro-

canonical, Canonical, Grand canonical, Connection to thermodynamics, Fluctuations, 

Applications of various ensembles, Equation of state for a non-ideal gas, Vander Waal’s 

equation of state, Meyer cluster expansion, Virial coefficients. 
Unit-3 
Fermi-Dirac Statistics - Fermi-Dirac, Ideal Fermi gas, properties of simple metals, 
Pauli Para magnetism, Electronic specific heat and white dwarf stars. 

Unit-4 
Bose-Einstein Statistics - Bose-Einstein statistics, Applications of the formalism to: 
Ideal Bose gas, Debye theory of specific heat, properties of black-body radiation, Bose- 
Einstein condensation, Experiments on atomic BEC, BEC in a harmonic potential. 

Text and Reference Books: 
F. Reif, Fundamentals of Statistical and Thermal Physics, Tata McGraw-Hill. 

Mark Waldo Zemansky, Richard Dittman, Heat and Thermodynamics: An 

Intermediate Textbook (McGraw-Hill, 1981) 

Francis W. Sears &amp; Gerhard L. Salinger, Thermodynamics, Kinetic Theory, and 

Statistical Thermodynamics (Narosa, 1986). 

B.B.Laud, Fundamentals of Statistical Mechanics, New Age International Publication. 
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Lokanathan and Gambhir, Statistical and Thermal Physics, Prentice Hall of India Ltd. 

 

Course Outcomes: 

 

CO1. 
Identify and describe the statistical nature of concepts and laws in 

thermodynamics, in particular the entropy and to evaluate change of entropy in 

different phases of matter. 

CO2. Apply the concept of thermodynamically potentials & Maxwell’s equations for 

solving thermodynamical problems. 

CO3. Interpret the concept of phase space for understanding the role of ensembles in 

statistical mechanics. 

CO4. Understanding of classical and quantum statistics and use the statistical physics 

methods, such as Maxwell-Boltzmann distribution, Fermi-Dirac and Bose-

Einstein distributions to solve problems in some physical systems 

CO5. Apply the knowledge of Fermi-Dirac Statistics for estimation of thermal and 

magnetic properties of metals. 

CO6. Analysis of Bose-Einstein Statistics for understanding of physical problems in 

particular: Debye theory of specific heat, properties of black-body radiation, 

Bose- Einstein condensation. 
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