Course Description for Master's Degree in Physics
Classical Mechanics (0302714)     

                        
    3 Credit hours

Survey of the elementary principles, variational principles and Lagrange’s equations, the two body central force problem, the kinematics of rigid body, rigid body equations of motion, Hamiltion equations of motion, Canonical transformations, small oscillations.

Electrodynamics  (0302734)     
 

                    
   3 Credit hours

Electrostatics, Laplace and Poisson’s equations, Green’s theorem, method of images, boundary value problem in Cartesian, spherical and cylindrical coordinates, spherical harmonics, Bessel’s functions, multipoles and multipoles expansion, electrostatics of macroscopic materials, dielectrics, magnetostatics, vector potential, magnetic moments, Maxwell's equations of time-varying fields, energy and momentum conservation, plane electromagnetic waves.

Atomic and Molecular physics (0302744)

                          3 Credit hours

Relativistic correction to non-relativistic atomic spectra, coulping scheme, polarizability, radioactive transitions, atomic collisions, molecular structure, Raman effect, resonance experiments, crossover in atomic levels ,optical pumping, atomic and molecular radiation.

Quantum mechanics 1 (0302751)

                         
  3 Credit hours

Review of the basic concepts of wave mechanics, addition of angular momentum, scattering, dynamics of two level systems, linear vector space.

Quantum Mechanics 2 (0302752)


                           3 Credit hours

Quantum dynamics, rotations and other symmetry operations, bound state perturbation theory, time dependent perturbation theory, scattering.

Statistical Mechanics1 (0302762)


                             3 Credit hours

The statistical basis of thermodynamics, elements of ensemble theory, canonical and grand canonical ensembles, formulation of quantum statistics, theory of simple gases, ideal Bose systems ,ideal Fermi systems , statistical mechanics of interacting systems.

Solid State Physics (0302771)

                                   
     3 Credit hours

Electron energy bands in crystalline solids, crystal symmetry and Brillion zones, approximate methods of calculation, electrons and holes under applied fields, lattice dynamics and thermal conductivity, electron-lattice interaction, transport phenomena in metals and semiconductors, crystal impurities, transitions between energy bands.

Mathematical Physics (0302792)


                             3 Credit hours

Homogeneous boundary value problem, special functions, inhomogeneous problem, Green’s functions, integral equations, complex variable techniques, evaluation of integrals, dispersions’ relations, calculus of variations, group theory.
 Nuclear physics (0302742)


                       
          3 Credit hours

Nucleon-nucleon scattering, nuclear structure and nuclear volume, multipole moments, shell model, collective states, instrumentation and methods in nuclear physics.

Plasma physics (0302745)


                                   
3 Credit hours

Plasma oscillations, interaction of electromagnetic fields with plasma, wave propagation in magnetoionic media, plasma sheath, radiation of electric sources in compressive and in compressive  plasma, electro-acoustic waves, magneto-hydrodynamics.

Quantum Field Theory (0302754)


                             3 Credit hours

Canonical field quantization, systematic derivations of Feynman diagrams, renormalization with application to quantum electrodynamics ,dispersion relations, Mandelstam representation, analytic properties of  Feynman diagrams.

Many-Particle Physics (0302756) 

                                   
3 Credit hours

Classical and quantum mechanical many-body problems, selected topics in statistical mechanics, Fermi liquid, non-ideal Bose gas, superfluidity, superconductivity,  collective excitation, simple fluid and plasmas, phase transition, perturbation methods.
Special Topics (0302793)


                         
     3 Credit hours Independent study
14-Thesis





                       
9 credit hours


