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ylinder ang twisting couple. Lorentz transformations, lcng_ljl-
Contraction, time dilation, velocity addition theorem, variation of mass with velocity and mass
energy equivalence, . ) )
ELEC’I‘RONIC DEVICES (3%)

eries and parallel resonan; circuit, Quality factor (Sharpness of resonance), Intrinsic and
extrinsic semiconductor, Pholto conduction ip semiconduclors, Solar Ce]: P-N juncnon'. ha_lF :
Wave and fy)) wave rectifijer, Junction Transistors, (C-B, C-E, Cc-C mode). Feed-back in

amplifiers, advantages of negative feedbacks Emitter follower,
oscillator,

'J‘I-IERMODYNAMICS (2%)
Crivation of Clausius - Claperyron |4
Substance, Developmen of Muxwel| thermodynamic,
| ¢

OPTICS (59, :

.E. Statistics 10 Plancks’s radiation law, B,
Fermi-Dirac stalistics, M.B, Law as limiting Case of B.E. D

Gas, electron 8as in metals, Zer point energy. Specific heat of metals and it; solution,
SOLID STATE pys)Cg 0%) -

58s Law gapq eXperimenyay) X-ray
difTraction methods, K-space, Reciprocal Iagtjee and its physical s on =

veclors, retiproca| lattice to a simple cubjc lattice, b.c.c 4

solids, Einstein's theory of spcciﬁc heat, Debye mode] o
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QUANTUM MECHANICS (20%)

Failuré“&?élassical) E.M. Theory. quantum theory of radiation ‘(old quéhtum 'l‘heor'y).iff?'hc_il'dn_y : 'f: : ‘_ :
photoelectric effect and Einsteins photoelectric equation. compton effect (theory "and result), .

Inadequacy of old quantum theory, 'de-Broglie hypothesis. Davisson and Germer cxperiment
G.P. Thomson experiment. Phase velocity group velocity, Heisenberg's uncertainty principle.-

- Time-energy and angular momentum; position uncertainty Uncertainty principle from de-Broglie

wave, (wave-particc duality), Gamma Ray Maciroscope, Electron diffraction from a slit.
Derivation of time dependent Schrodinger wave cquation, cigen values, eigen functions, wave
functions and its significance. Normalization of wave function, concept of obscrvable and
operator. Solution of Schrodinger cquation for harmomic oscillator ground states and cxcited

states. Application of Schrodinger equation in the solution of the following onc-dimensional -
problems: Free particle in onc dimensional box (solution ol Schrodinger wave cquation, eigen
function, cigen values, quantization of encrgy and momentum, nodes and antinodcs, zero pom‘t" i
. energy). 2 i e

ATOMIC, MOLECULAR AND LASER PHYSICS (20%) - ;
Vector atom model, quantum numbers associated with vector atom model, penctrating and
nonpenetrating orbits (qualitative description), spectral lines in different series oflallk.a‘ll spectra,
spin orbit interaction and doublet term seperation LS or Russel-Saunder Coupling Jj coupling
(expressions for inteaction energies for LS and jj coupling required). Zeeman cffect (normal and:

- Anormalous) Zeeman pattern of D1 and D2 lines of Na-atom, Paschen. Back cffect of a single

valence clectron system. Weak field Strak effect of Hydrogen atom. Discrelc sct of cl_cclron_i_c
cnergies of molecules. quantisation of Vibrational and rotational encrgics, Raman effect -

(Quantitative description) Stoke's and anti Stoke's lines. Main features of a lascr: Directionality, .

high intensity, high degree of coherence, spatial and temporal cohcrence, Einstein's coefficients

and possibility of amplification, momentum transfer, life time of a level, kinctics of optical

absorption. Threshold condition for laser emission, Laser pumping, He-Ne laser and RUBY lascr

(Principle, Construction and Working). : - iy ' o

NUCLEAR PHYSICS (20%) ;

Nuclear mass and binding energy, systematic nuclear binding energy, nuclear stability, Nuclcar

size, spin, parity, Statistics magnetic dipole mornent, quadrupole moment (shape concept),
Interaction of heavy charged particles (Alpha particles), alpha disintegration and its theory .
Energy loss of heavy charged particle (idea of Bethe formula, no derivation), Energetics of alpha

-decay, Range and straggliiig of alpha particles. Geiger-Nuttal law. Introduction of light charged

particle (Beta-particle), Origin :of coritinuous beta-spectrum (neutrino hypothesis) types of beta -

‘decay and energetics of be‘tadcéay,Energyloss of beta particles (ionization), Range of electrons,
+ absorption ‘of -beta-particles. Interaction of Gamyna Ray, Nature of pamma rays, Energctics of

gamma rays, passage of Gamma radiations thzough matter (photoclectric, compton and pair
production effect) electron position annihilation. Absorption of Gamma rays (Mass attenuation
cocfficient) and its application. Nuclear reactions, Elastic scattering, Inclastic scatting, Nuclear

. disintegration, photonuclear reaction, Radiative capture, Direct reaction, heavy ion reactions,

conservation laws. Q-value and reaction threshold. Nuclear Reactors General aspects of Reactor -

design. Nuclear fission and [usion reactors (Principles, construction, working and usc) Lincar

. accelerator, Tendem accelerator, Cyclotron and Betatron: accelerators, lonization: chamber.

. proportional counter, G.M. counter, scintillation counter and semiconductor detector.
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