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.
s ———CLASS=MSe. —SUBJECT=PHYSICS -~ -~ = @"’ '
| PAPER-1 |

SEMESTER - |

MATHEMATICAL PHYSICS
Unit -] I . , ,
Differential equations: Recursion relation, generating functions and
orthogonality of Bessel functions of first and second kind, Hermite,
Legendre, Associate Legendre and Laguerre Polynomials.Curvilinear co-
ordinate system with specific cases of Cartesian, Cylmdnoal and Spherical

coordinate systems.

Unit -l
Integral transforms. Fourier integral. Fourier transform and inverse Fourier

transforms.  Fourier transform of derivatives. Convolution theorem.
Elementary Laplace transforms. Laplace transform of . derivatives. .

~ Application to a damped harmomc oscniator

Unit -1
Green's functrons Non- homogenous boundary value problems Green's

function for one dimensional problems, eigen function expansion. of
Green's " function, Fourier. transform.method of - constructing ‘Green's
function, Green's function for electrostatic boundary vafue problems and

quantum- mechamcai scattering probiem

Unit -1V~

Complex variables: Analyticity of complex functions. Cauchy Riemann
equations. Cauchy theorem. Cauchy integral, formula. Taylers, Maclaurin,
Laurent series & mapping. Theorem of residues. Simple cases of contour
Jordan's. lemma Integrals . involving, muitiple valued
unctions(Branch pomts) , ' . E
Unit .V

This unit will have a short note question covering all the four units. T e

students will have-to answer any two questrons out of the four.
Books Recommended :

1.L: A: Pipes Mathematics of Engmaers and Phys:cnsts

2. Artken Mathematical Methods for Physicists

3. P.K. Chattopadhyay Mathematical Physics

4. H.K.Dass Mathematical Physics
5. Ghatak, ‘Goyal & Guha Mathematical Physics
6. M.R Spiegel (Schaum Series) Complex variable & Laplace Transform

AN




- Books Recommended

—— LLADI-M.3A.——— SUBJECT=PHYSICS ——
SEMESTER-1 : : PAPER- Il
CLASSICAL MECHANICS

Unit - | ' _

Newtonin mechanics of one and many particles systems: Conservation
laws, Constrains their classification, Principle of virtual work: D’Almbert’s
principle. in generalized coordinates, The Lagrange’s ~equation from
D'Almbert's principle. Configuration space, Hamilton's principle deduction

from. D'Almberts principle, Generalized momenta and Lagrangian .

formulation of the conservation theorems, Reduction to the equivalent one
body problem; the equation of motion and first integrals, the differential

equation for the orbit.

Unit- 1
The equat ions of canonical transformation and generating functions; The

Hamilton-Jacobi Action and Angel variables. Poisson.s brackets; simple
algebraic properties of Poisson.s brackets. The equation of motion. in
Poisson.s Brackets notation. Poisson theorem; principle of least action.
‘The Kepler problem, Inverse central force field, Rutherford scattering.
Unit- S |

Theory of small oscillations, E
general maotion, nermal modes and
pendulum and lineéar bistable mole
Acceleration, in rotating frames.
astronomical applications, Elementary treatment of Eulerian coordinates
and transformation matrices. Angular momentum inertia tensor. Eular
equations of motion for a rigid body. Torque free moticn for a rigid body.
Unit - 1V ‘ s, T _
Symmetries of space and time. Invariance under galilion transformation,
Covariant fourdimensional tormulation; 4 -Vectors and 4 - scalers.
Relativistic generalization of Newton’s laws, 4 - momentum and 4 - force,
varignce under Lornetz transformation relativistic mechanics. Covariant
Lagrangian, covariant Hamiltonian, Examples. ,

Unit -v _ |

This unit will have a short note question covering all the tour units. The
students will have to answer any two questions out of the four.

guations of motion, Eigen frequencies and
coordinates, Applications to coupled
cule. Rotating coordinate systems.

1. H.Goldstein ( Addison Wesley) Classical Mechanics

2. N.C.Rana & P.S.Jog Classical Mechanics _
3. Landu & Lifshitz ( Pergamann Press) Classical Mechanics

4. A. Sommarfield ( Academic Press) Classical Mechanics

5. R.G.Takwale & P.S. Puranik Introduction to Classical Mechanics

NIV ({P/

%m/

Coriclis. force and its - terrestrial

M
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PAPER -1

QUANTUM MECHANICS- |

Unit. |
Basic Postulates of quantum Mechanics, equation of continuity, Normahty,

orthogonality and closure properties of eigen functions, expectation. values
and Ehrenfest theorems, solution of Schrodinger equation for one
dimensional (a) potential well (b) potentlal step and (C) Potentfalbamer
Unit. Il

Linear vector space, concept of Hibert space, bra and ket netation for state
vector, representation of state vectors and dynamical variables by matrices
and unitary- transformation (Translation and* rotation), "creation and
annihilation operators, matrices for x and' p. Heisenberg uncertainty
relation through operators (Schwartz mequalrty) Harmomc oscﬂfator by

operator method.

 Unit -l

Solution of Schfodinger equation for (a) linear harmonic oscillator (b)

"™ hydrogen - iike atom (c) square ‘well; potermal and their respective

application to atomic spectra, molecular- spectra and low energy nuclear
states (deutron) , o

.Unit -1V

Angular momentum in quantum - mechanics, Elgen values and Elgen_

~function of Lz and Lz in term of sgphzrical harmonics, commutation relation.-

Intérpretation of 'wave function; coordma{e and momentum ‘representation
of wave function and ‘pperators. Spinangular momentum and Pauli spin_

‘matrices, Addition of two angular momenta with some examples. CG-

coefficient and. thelr propemes computatlon of CG-coefflczent

Unit -V .
This unit will have a shoit note guestion coverlng all the four units. The.

students will have to answer any two questlons out of the four.

Text Books and reference-book:
1. L | Schiff, Quantum Mechan:c:s ;
2. S Gasiorowvicz, Quantum Physics

- 3.B Craseman and J D Powell Quantum Mechamcs

4. A P Messiah Quantum Mechanics
5.J. J. Sakurai Modern Quantum Mechanics
6. Mathews and Venkatesan Quantum Mechanics

SUBJECT=PHYSICS R




T CLASS~M:Se-— SUBJELI - rFOIoes
SEMESTER-! - PAPER-IV . < i
ELECTRONIC DEVICES @
™ Unit . | : - _ o
~¢  Transistors: JFET, BJT, VOSFET and MESFET, structure derivations of :
" the equations for |-V characteristics under different condition, microwave
devices, tunnel diode, transfer electron devices (Gunn diode), avalanche
transits time devices, impatit diodes and parametric devices.
Unit- i B
Photonic . devices:. radiative and non-radiative transitions, optical
absorption, bulk and. Thin film photo ‘conductive - devices (LDR), dicde
Photo detectars, Solar cell (open circuit voltage and short circuit current, fill
factor), LED (high frequency limit, effect of surface and indirect
recombination current, operation of LED). semi-conductors; diode lasers
(conditions  for popu[atioh*'inve%sion in active region, light -confinement
factor, optical gain and threshold current for lasing. o
Unit - 1l o

Memory Devices: Read Only Memory (ROM) ~.and .Random Access
‘ Memory (RAM). Types cf. ROM: PROM,'EPROM,_EEPROM and EAPRCM,
.. Static and dynamic RAMs (SRAM & DRAM), characteristics of SRAM .and
DRAM.Hybrid Memories : CMOS and NMOS memories, Nonvolatile RAM,
ferro_-el'ectric_.vmemdries, charge coupled devices (CCD), storage devices:
Geometry ahd organization of . magnetic (FDD & HDD) and Optical (CD-
s . 'R.OM,.'GD—R,"CD-R[_W,DVD) Storage devices. . ' C el -

' SR . RV 5. QR WO+ ] -
kO Llecho -optic Magmek -optic ans Acocsio —Oplre effects ,

Piezp electstc e{gams-&dcﬁu@.— and nagnetosStrickive
Al actitafoy Aevices | piezoelectsic

ofpects . Sensoxs <
B ,ﬁ_faﬁ??ﬁ%@é,gﬁi-ﬁf&ﬁf TR : B Ll/
YV dmre Vo & C e

.. - This unit will have a short note question covering all the four units. Thne
t of the tour. '

|\ students will have to.answer any two questions ou
Text books and reference books: - B
1. SM Sze Willey (1985) Semiconductors devices - physics technology
2. MS tyagi Introduction 0 semiconductors devices '
3. M Sayer and A Manisingh Measurement instrumentation and

experimental design in physics and engineering

4. Ajoy Ghatak and Thyagrajam Optical Electronics

Moes



Subiect : Physics

List of Experiments for M.Sc. (Ist Sem) 28885

‘Lab A : General

1. Forbidden ehérgy gap.
2, Dielectric Constant.
3 e/m by Thomson's / Millikan’s 0|I drop method.

4. Fourier analysis.
5. Study of acoustical and optica] modes.

LabB: Ei’,eg’c’rorﬁ‘tz.ﬁ)

Study of Semlconductors (diode / Zener diode)

1.

2. Transistoras a switch.

3. Studyof SC Contro![ed rectifiers. :
4, IC reguiated power supply. K
5..  Study of RC coupled amplifier.

Note :

Other experiments depending upon availability in institution, related to
theory paper in corresponding semester.

A ez
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. Schradinger.s relat
curent density, Klein -

T>unit- |

y

- ideas on potential barrier with applica

. ‘relativistic equation for free, efectron,
equation in electromagnetic field,

_ 2.S Gasiorowicz Quantum Physics

CLASS - M.Sc. SUBJECT - PHYoIL>
SEMESTER -1l PAPER -1
QUANTUM M ECHANICS .0 .,

Approxmination method for bound siates : Rayieigh- Schrodinger
Perturbation theory of ‘non-degenrate and degenrate levels and their
application to perturbation of an oscillator, normal helium atom and first
order stark-effect in hydrogen. Variation method and its application to

ground state helium, W K B Approximation method, connection formulae,
tions to theory of alpha decay.

Unit - I}

Time dependant perturbation
and . transition probability, adia
equation for a system of charg
electromagnetic field, apsorption and induced em

theorynMethods of yariaﬁoh of constants
batic and sudden approximation, wave

. coefficients and transition probability.

Unit- Il &
Theory of Scattering, Physical concepts, . scattering’ amplitude, scattering
cross section. Born Approximation and partial waves, scattering Dy
perfectly rigid 'sphere, complex potential and absorption; scattering by
spherically symmetric potential, identical particles with spin, Pauli’s spin
matrices. . R S : T

Unit- IV : _ , 5.5 B Lo '
jvistic equation (KleinGdrdon_eqpat‘i‘on), Probability and

Gordon equation in presence.of electromagnetic
of Klein-Gordon equation, Dirac.s
Dirac.s Matrices. Dirfc.s relativistic:
negative energy states and their
intefpretation hydrogen atom, hyperfine splitting. '

Unit - V , - _ :
This unit will have a short note guestion covering ail the four units. The

students will have to answer any two questionis out of the four.
Text Books-and reference book: - : '
1. LI Schiff Quantum Mechanics

field, hydrogen atom, short comings

3. B Craseman and J J Powell Quan

tum Mechanic:é (Addison Wessley)
4. A Messiah Quantum Mechanics , & ; ;o

© 5. J.J. Sakurai Modern Quantum Mechanics

6. Mathews and Venkatessan Quantum Mechanics
7.A .K.Ghatak and Loknathan Quantum Mechanics

ed particles under the influence of external .
ission, Einstein's’A and B




g U T
CLASS - M.Sc. SUBJECT - PHYSICS
‘;E}ﬂESTEH -1l ' - PAPER-1I
PYATISTICAL MECHANICS
nit -1 ,

__foundation of statistical .mechanics, specification of states of a system

contact between statistics and thermodynamics, classical ideal gas entropy
of- mixing and Gibb.s paradox. Microcancnical ensemble, phase space,
trajectories and density. of states, Liouville thgo;_re_m,_c_:angn_ical'and grand
canonical ensembles, partition function, caleulation of statistical quantities,
_energy and density fluctuations. - : S :
- Unit-1l -
Statistics of ensembles, stati

matrix, Maxwell -- Boltzma ‘
properties of ideal Bose gases, Bose . Einstein condensation, properties of

ideal Fermi gas, electron gas in metals, Boltzman transport equation. -
Unit-1il kS

Cluster expansion for a classical gas, virial equation of state, mean field.

theory. of Ising model in 3,2 and 1 dimension. -Exact solution in..gne-

dimension. ‘
Wnit. V. o e o _
Thermodynamics fluctuation spatial correlation Brownian motion, Langevin
‘theory, fluctuation = dissipation theorem, the Fokker-Planck equation,

‘Onsager reciprocity relations

Unit . V o ; - : )
This wnit will have a short note question covering all the four.units. The,

students will have to answer any two questions out of the four. “
Text Books and reference book: . ' '

1. F Reif Statistical and thermal Physics .

2. K Huang Statistical Mechanics ‘

3. R K Pathria Statistical Mechanics ,

4. R Kubo Statistical Mechanics "

- 5, Tandan Statistical Physics

atistics of indistinguishable particles, density .
fin, Fermi Dirac and Bose- Einstein statistics,

L]




- ELECTRODYNAMICS AND PLASMA PHYSICS
T Unit. |

= Lafe . Semimss " i DA

CLASS - M.Sc. SUBJECT - PHYSICS

SEMESTER - Ii PAPER - Il

Review of Basics of electrostatics and magnetostatics (electric field,
Gauss.s law, Laplaces and Poisson equations, method of images, Biot-
Sawart law, Ampere law, ‘Maxwell's equations, scalar and vector
potentials, gauge transformation, Lorentz gauge, Coulomb Gatge,
Solution of Maxwell equations in conducting media radiations by moving
charges, retarded potentials, Lienard Wiechrt potentla!s fields of charged
particles in uniform motion, fields of arbitrarily moving charge particle.
Unit-1l
Fields of accelerated charged particles at low velocity and high velool*fy
angular distribution of power radiated, Review of faur vector and Lorentz |
transformation in 4-dimensional spaces, Invariance of electric: charge,
relativistic transformation properties of E and H fields. Electromagnetic
fields tensor in 4-dimensional Maxwell equation, Four Vector current and
potential and their invariance under Lorentz transformation, covariance of
electrodynamics. Langragian and Hamiltonian for a relativistic charged

particle jn External EM field; motion of charged particles in electromagnetic .
fields, uniform d@nd nonumform E and B fields.

Unit -1

* Elementary cbncepi of occurrence of plasma. Gaseous and sol:d state
Production of ‘gaseous and sclid state plasma Plasma-

plasma.
parameters. Plasma -confinement pmch effect instability in a. pinthed-

.plasma column. Electrical neutrality in.a plasma. Dabye screening
distance. Flasma oscniiatzons -Transverse osciflations and longitudinal

oscillations.

Domain  of * Magneto.h}fd_rodgmamics' and - plasma  Physics
Magnetohydrodynamxc eguations, ~magnetic  hydro-static  pressure

‘hydrodynamlc waves: Magneto-sonic and Alfven waves, particle orbits and

drift motion in a plasmas, Experimental -study of Plasma, the theory-of

single and double probes :

Unit-vV .
This unit will have a short note. questlon covermg all the four umts The

students will have to answer any two questrons out of the four.

Text Books and reference book:
1. Bitteneerort Plasma Physics 2 Cher: Plasma Physics

- 3. Gupta, kumar, Singh Electrodynamics 4. Sen Plasma state and matter

5. Jackson Classical electrodynamics
6. Pamolsky & Philips Classical electricity and Magnetism




- Vibrational energy of diatomic moleeul

¢ ¥

- o B e

3 CLASS - M.Sc. A UBIECT - PHYSICS —— N =
SEMESTER - 1l Y /?AFE-H-N

ATSHIC AND VIOLECULAR PHYSICS

BINIT -

1 3

Quantum states of one electron atom. Atomic orbitals. Hydrogen spectrum,
Ikali elements, Spin orbit interaction and line

paulis principle, Spectra of a
structure of alkali Spectra _-Methods of molecular quantum mechanics,
Thomas Fermi statistical model, Hartree and Hariree fock rhethod, Two

electron system. Interaction energy in L-S-and J-J coupling, pyperﬂne
structure (quaiitativ‘e),' line__b'r'oadening meChanisms(genQr_aL ideas)-

UNIT -1 - C . :

Types of molecules. Diatomic linear. Symmetric 0P, asymmetric 1op and
spherical top molecules. Rotational spec‘:‘tra‘of'dia‘tomic molecules as &
rigid rotator, Ehergy level and Spectra of non-rigid rotator, intensity ©f
rotational lines, ' L

UNIT- Il : o _
e, diatomic molecule as.a simple

harmonic oscillator, Energy levels and spectruim, Morse potential energy
.curve, Molecules as vibrating rotator, Vibration spectrum of -diatomic

molecule PQR branches, IR spec;_rometer,(quaiitat'iv.e).

UNIT-1Y ‘e, ; . i a

Introduction. to ultraviolet, visible a’nd'infra‘-red spectroscopy; ,F{aman'

spectroscopy: Introduction, puré rotaticnal and ,vibration_al- - spectra,
py, elementary

Techniques, and instrumentation, Photo electron spectroscop
idea . about -phoio_acoustic e Spectroscopy “and * Mossbauer
spec,tr'cscopy(pr's_ndple).-. : L O
UNIT-V Ban fte - oo il g - ‘
This unit will have 2 short note question covering all the.four units:.The-
students will have 10 answer any two questions out of the four. :
Text and referefice Books: SR
1. H.E. White Introduction 10 atomic spectra
“2.C.8.Banwell Eundamental of molecular spectioscopy -
3. Walker and Strnghem Spectroscopy vol. 1, Il and 111

4 G.M.Barrow introduction to molecular spectroscopy

5. Herzberg Spectra of diatomic molecules:

6. Jearine L and McHale Molecular Spectroscopy
7. J.M.BrOWn_-M_ol.ecu']ar Spectroscopy i
8. P.F.Bemath Spectra of atoms and molecules

9. J.M. Halian Modern Spectroscopy

+ e
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" Note :

Subiject : Physics

List of Experiments for M.Sc. (2nd Sem) 20‘:9 30

Lab A : General

Study of calcite prism.
Study of Characteristics of Thermistor.
Wavelength of light using grating. -

 Four Probe methods. ‘
Study of [omzatlon ‘potential of given gas.

List : Lab B (Electronics)

Stu dy of eh.‘aracteristics of FET
Study of RPS using Transistor.
Study of Filter circuits. !

- Study of Negative resistance diode (Tunnel / LDR)

Study of Photocell / solar cell.

Other experiments dependmg upon availability in institution, related to

" theory paperiin correspondmg semester

y 1
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i CEASS=MStr—— _ SUBJECL - FRIDINGS _ S

_SEMESTER -l -
~IBNDENSED MATTER PHYSICS
Jnit - 1 : -
Crystal structure:
oravais lattice in two and three dim
Hexagonal close packed structure,
structure, sodium chloride structure, c€
Unit. 1l ‘
Crystal diffraction by X-Ray ' : . B
Reciprocal lattice, Reciprocal lattice of bce and fcc lattice. -Relation
between crystal lattice axes and crystal reciprocal lattice axes. Bragg
diffraction. Condition in term of reciprocal lattice vector. Brillouin zones.

ension. Simple crystal structures:

sium chloride structure.

Diamond structure, Zinc blende
















































