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Preq. Phys 3301, 3402/ ADP (Physics)  

 

Objectives 

This course will develop basic knowledge of statistical mechanics at the undergraduate level and to use 

this knowledge to describe macroscopic systems, thermodynamic potentials and ensembles. 

 

Syllabus 

Concepts in classical laws of thermodynamics and their application, postulates of statistical mechanics, 

statistical interpretation of thermodynamics, Phase space description of physical systems, macrosystems 

and macrosystems, ensembles,  entropy in statistical mechanics, microcanonical ensemble, canonical 

ensemble, the methods of statistical mechanics are used to develop the statistics for Bose-Einstein, 

Fermi-Dirac and photon gases; frequency spectrum of a black body and Planck’s radiation law, 

Liouville’s theorem, equality of probability for the perfect gas, energy distribution of conduction 

electrons in metals, Quantization effects in molecular gases; phonons, photons; density matrix 

formulation, Identical Particles, Degenerate quantum gases; Fermi liquids; Bose-Einstein condensation; 

superfluidity, selected topics from low temperature physics and electrical and thermal properties of 

matter. 

Recommended Books 

1. Statistical Mechanics, by K. Huang, Pearson, (2008) 

2. Statistical Mechanics, by R. K. Pathria and P. D. Beale, Academic Press, (3rd Ed.), (2011) 

3. Quantum Statistical Thermodynamics, by K. N. Huang, Springer, (2018) 

4. Fundamentals of Statistical and Thermal Physics, by F. Reif, Waveland, (2008) 

5. Statistical Physics of Particles, by M. Kardar, Cambridge, (2007) 

6. Elementary Statistical Physics by C. Kittle,  Wiley (1958) 

              

Phys 4201 CLASSICAL ELECTRODYNAMICS-I (CR3) 

Preq. Phys 1004/ ADP (Physics)  

 

Objectives 

This course gives understanding of the basic concepts of classical electrodynamics. 

 

Syllabus 

The basic concepts (Electric charge, Coulomb’s law, the electric field, the electrostatic potential, 

Gauss’s law, application of Gauss’s law etc) , the electric dipole, multipole expansion of electric fields, 

the Dirac delta function, Poisson’s equation, Laplace’s equation, Laplace’s equation in one independent 

variable, solution to Laplace’s equation, conducting sphere in a uniform electric filed, electrostatic 

images, Polarization in dielectrics, field outside a dielectric medium, the electric field inside a dielectric, 

Gauss’s law in a dielectric: the electric displacement, electric susceptibility and dielectric constant, 

point charge in a dielectric fluid, boundary conditions on the field vectors, boundary-value problems 

involving dielectrics, method of images for problems involving dielectrics, Potential energy of a group 

of point charges, electrostatic energy of a charge distribution, energy density of an electrostatic field, 

related problems, Electric Current and Magnetostatics: Nature of the current, current density: equation 

of continuity, Ohm’s law: conductivity, steady currents in continuous media, approach to electrostatic 

equilibrium, the definition of magnetic induction, forces on current-carrying conductors, the law of Biot 

and Savart, elementary applications of the Biot and Savart law, Ampere’s circuital law, the magnetic 

vector potential, the magnetic field of a distant circuit, the magnetic scalar potential, magnetic flux, 

related problems. 

 

Recommended Books 
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1. Foundation of Electromagnetic Theory by J. R. Reitz, F. J. Milford and R. W. Christy 

(4thEdition), Addison-Wesley (2009)  

2. Introduction to Electrodynamics, David J. Griffiths (4th Edition), Prentice Hall (2013).  

3. Classical Electrodynamics, J.D. Jackson, third edition, John Wiley (2012) 

4. Elements of Electromagnetics by M. N. O. Sadiku (5thEdition), Oxford (2009). 

                   

Phys 4303 NUCLEAR PHYSICS-I (CR3) 

Preq. Phys 3301/ ADP (Physics)  

 

Objectives 

To describes the fundamental principles and concepts of Nuclear physics. 

 

Syllabus 

Basic Properties of Nucleus, nuclear size, mass, radius, binding energy and semi-empirical mass 

formula, Applications of semi-empirical mass formula, nuclear spin, magnetic dipole moment, electric 

quadrupole moment, parity, isobaric spin and nuclear statistics, nuclear level, nature of nuclear force 

between nucleons, the deuteron, Radioactive decay, radioactive decay law, quantum theory of 

radioactive decay,  Basic alpha decay processes, quantum theory of alpha decay and explanation of 

observed phenomena, angular momentum and parity in alpha decay, alpha decay spectroscopy, 

measurement of -ray energies, Fermi theory of -decay, angular momentum and parity selection rules, 

neutrino hypothesis, double beta decay, parity violation in beta decay,  theory of gamma decay, 

multipolarity of gamma-rays, angular momentum and parity selection rules,  Nuclear forces,  Properties 

of the nuclear force, Nuclear Potential, Yukawa’s theory of nuclear forces, Nuclear Models: Liquid 

drop model, Shell model, collective model. 

 

Recommended Books 

1. Introductory Nuclear Physics by K. Krane, Wiley (1980) 

2. Nuclear and Particle Physics by Burcham, E. E. and Jobes, M., Longman (1995) 

3. Nuclear and Particle Physics by Martin, R. B.,  John Wiley (2006) 

4. Nuclear Physics by I. Kaplan, Addison-Wesley (1980). 

5. Nuclear Physics in a nutshell, by C.A. Bertulani, Princeton, (2007). 

6. Nuclear Physics by A. Kamal, Springer, (2014) 

7. Foundations of Nuclear and Particle Physics, T. W, Donnelly and J. A. Formaggio, Cambridge 

(2017) 

8. Nuclear Physics: Principles and Applications by J. Lilley, John Wiley (2013) 

  

Phys 4404 SOLID STATE PHYSICS-III (CR3) 

Preq. Phys 3402/ ADP (Physics)  

 

Objectives 

The course will provides some valuable introduction of quantum theory of solids. 

 

Syllabus 

Screening of the electron-phonon interaction, ionic crystals, the production and propagation of polarons, 

mirco-scopic theory of frequency-dependent dielectric constants, band gap sensitive optical properties 

of semiconductors, interaction of conduction electrons and their impact on conductivity, transport 

phenomenon, Boltzmann transport equation, relaxation time and conductivity equation in Boltzmann 

transport equation, solids in external magnetic fields: Free electron approximation in magnetic field and 

the formation of Landau levels, Landau diamagnetism in free electrons, Optical reflectance 

spectroscopy, Exitonic transitions, Types of excitons (Frenkel and Mott-Wannier Excitions), Excition 


