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PH002                        Foundation Course in Physics for PhD Candidates                      P/F

(Non-credit course)

UNIT-I  Classical Mechanics 

Dimensional analysis, problem solving methods, Symmetry and conservation laws, Newton’s

laws. Central force motions. Two body Collisions - scattering in laboratory and Centre of

mass  frames.  Rigid  body  dynamics-  moment  of  inertia  tensor.  Generalized  coordinates.

Lagrangian and Hamiltonian formalism and equations of motion. 

UNIT-II  Quantum Mechanics 

Uncertainty principle-Wave-particle duality. Schrödinger equation (time-dependent and time-

independent). Eigenvalue problems (particle in a box). Tunnelling through a barrier. Dirac

notation for state vectors, Time-independent perturbation theory and applications. 

UNIT-III  Atomic & Molecular Physics 

Hydrogen atom-Quantum states of an electron in an atom. Electron spin. Spectrum of helium.

Zeeman, Paschen-Bach & Stark effects. rotational, vibrational and Raman spectra of diatomic

molecules, selection rules

UNIT-IV  Condensed Matter Physics 

Bravais lattices.  Reciprocal lattice. Diffraction and the structure factor. Bonding of solids.

Elastic properties, phonons, electronic specific heat. Hall effect and thermoelectric power.

Electron  motion  in  a  periodic  potential,  band  theory  of  solids:  metals,  insulators  and

semiconductors. Defects and dislocations.

UNIT-V   Optics

Phase and group velocity, superposition principle, Maxwell equations, EM waves, photons,

Propagation of light in matter, Rayleigh scattering, origin of refractive index, diffraction by

single,  double  and  multiple  slits,  diffraction  grating,  resolving  power,  Fraunhoffer  and

Fresnel diffraction; interference, interferometers, applications.
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