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[Unit—] Statistical Physics-l1 :The statistical basis of thermodynamics: Probability and!

thermodynamic probability, principle of equal a priori probabilities, probability
distribution and its narrowing with increase in number of particles. The expressions
for average properties. Constrains, accessible and inaccessible states, distribution of
particles with a given total energy into a discrete set of energy states. Some
universal laws: The u space representation, division of p space into energy sheets
and into phase cells of arbitrary size, applications to one-dimensional harmonic
oscillator and free particles. Equilibrium between two systems in thermal contact,

bridge with macroscopic physics.

Unit-2

Statistical Physics-IT :Probability and entropy, Boltzmann entropy relation.
Statistical interpretation of second law of thermodynamics. Boltzmann canonical |
distribution law and its applications. Rigorous form of equipartition of energy.
Maxwellian distribution of speeds in an ideal gas: Distribution of speeds and of
velocities, experimental verification, distinction between mean, rms. and most |

probable speed values. Doppler broadening of spectral lines.

Unit-3

Black Body Radiation :Spectral distribution of BB radiation. Wien's displacement
law,Rayleigh-Jean'slaw,the ultraviolet catastrophy, Planck's quantum postulates,
Planck's law, complete fit with experiment. Interpretation of behaviour of specific

heats of gases at low temperature .




Unit-4 | Quantum Statistics :Transition to quantum statistics: “h” as a natural constant and
its implications9 cases of particle in a one dimensional box and one-dimensional
harmonic oscillator. Indistinguishability of particles and its consequences, Bose-
Einstein and Fermi Dirac conditions; applications to liquid helium, free electrons in

a metal,-and photons, in blackbody chamber. Fermi level and Fermi energy.

Unit-5 | Transport Phenomena :Transport phenomena is gases: Molecular collisions,"
mean free path and collision cross sections. Estimates of molecular diameter and
mean free path.

Transport of mass, momentum and energy and interrelationship, dependence on

temperature and pressure.
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Unit-1 Geometrical Optics-II :Aberration in images: Chromatic aberrations,

achromatic combination of lenses in contact and separated lenses.
Monochromatic aberrations and their reductions; aspherical mirrors and
Schmidt corrector plates, aplanatic points, oil immersion objectives, meniscus
lens. Optical instruments: Entrance and exit pupils, need for a multiple lens

eyepiece, common types of eyepieces.

Unit-2

Interference I : Interference of light: The principle of superposition, two-slit
interference, coherence requu ement for the sources, optical path retardations,
lateral shift of fringes, Rayielgh refractometer and other applications. Locallsed
fringes; thin films, applications for precision measurements for displacements.

Haidinger fringes: Fringes of equal inclination.

Unit-3

Interference Il : Michelson interferometer, its application for precision
determination of wavelength, wavelength difference and the width of spectral
lines. Twymann-Green interferometer and its uses, Intensity distribution in
multiple beam interference, Tolansky fringes, Fabry-Perot interferometer and

etalon .

Unit-4

Fraunhoffer Diffraction: Fraunhoffer diffraction; Diffraction at a slit, half-
period zones, phasor diagram and integral calculus methods the intensity
distribution, diffraction at a circular aperture and a circular disc, resolution of
images, Rayleigh criterion, resolving power of telescope and microscopic

systems. outline of phase contrast microscopy. Diffraction gratings: Diffraction




[l

at N patallel slits, intensity distribution, plané diffraction grating, reflection

grating and blazed gratings. Concave grating and different mountings.

—

Unit-5

Diffraction & Polarization :Resolving power of a grating and comparison
with resolving powers of prism and of a Fabry-Perot etalon. Double refraction
and optical rotation: Refraction, in uniaxial crystals, its electro magnetic
theory. Phase retardation plates, double image prism. Rotation of plane of

polarization, origin of optical rotation in liquids and in crystals
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