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CLASS - M.Sc. SUBJECT - PHYSICS
SEMESTER - 1 PAPER -1 Wl
MATHEMATICAL PHYSICS m-m

Lnit -1

Pifferential equations: Recursion relation, gencrating fictions and othogonality of Bessel
functions of first and second kind, Hermite, Legendre, Associale Legendre and Laguerre
{Potynomials. Curvilinear co-ardinate system with specific cases of Cartesian,Cylindrical, and
(Eipherical coordinate systems.

BInit =11

\gptcgral transforms. Fourier integral. Fourier transform and inverse Fourier transforms. Fourier
‘grensform of derivatives. Convalition theoren, Elementary Laplece transforms. Laploce transform
"Bl denvativex Application to a damped harmonic oscillator,

Wit -111
n"s functions: Non-homogenous boundary value problems, Green's function for ane
sional problems, eigen function expansion of Green's function, Fourier transform.method of

pnstructing Green's function, Green's function for electrastatic boundary value, problems and
uantum-mechanical scattering problem,

A

L

Uit -1V

- gomplex variables: Analyicity of complex functions. Couchy Ricmann equalions. Cauchy

Eleovem. Cauchy integral formula, Tayviers, Maclaurin, Lausent series & mappng. Theorem of

- Piducs, Simple cases of contour integratfon. Jordan's lemma Integrals involving multiple valued

T % s .

405 it will have a shon mave question covering four units. The students will
Ewer any two questions oul of the four,

DT IR T

g Recommended :

“BL. A. Pipes Mathematics of Engineers and Physicists
rlken Mathematical Methods for Physicists

“BF K. Chaimopadhyay Mathematical Physics

7
. K_Dass Mathemalical Physics [ -~
*§¥hatak, Goyal & Guha Mathematical Physics {f\' Or:-,._d. I

?"' Spiegel {?u:-hnum Series) Complex variable & Loplnee Trnsioe
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! CLASS-M.Sc. SUBJECT - PHYSICS
| SEMESTER - 1 PAPER - 11
CLASSICAL MECHANICS - m ey
Unit =1

wionin mcchanics of one and many particles systems: Conservalion lawwes, ':jmﬂfﬂ“ﬁ _
heir chnssilication, Principle of virtual work; D" Almbent's principle in gd:m:tnlm_nl -EE:EI"II_TI-'“:V%
B he Lagrange's equation from D°Almbert's principle. Configuration space,Hamifion s principle
f deduction from D" Almbserts principle, Generalized momenta and Lagrangian formulation of the

' conservation thevrems, Reduction to the equivalent oncbody pretilem; the equation of mation and
;. fired ntegrals, the dilferential equation for the orbit

_:_ U'H:lil'- 1)

The equat ions of canonical transformation and generting functions; The Hamilion-Jacobi Action

-} and Angel variables. Poisson s brackets; simple algelraic propertics of Poisson.s brackets. The
equation of motien in Poisson s Brackels notation, Poisson theoremy; principle of least action. The
Kepler problem, Inverse central force field, Rutherford scattering,

F Unit - 111

B Theory of small oscillations, Equations of mation, Eigen frequencies and general motion, HE'FIE'IM

-} modes and coordinates, Applications 1o coupled pendulum and lincar bistable molecule. Rotating
coardinate systems. Acceleration in rotating [ranves. Corialis force and its tervestrial astronomical

applications, Elementary treatment of Fulerian coordinates and transformation matrices. Angular

I momentum inertia tensot. Evlar equations of metion for a rigid bedy. Terque free mation for a rigid
body. .t

Unit - IV

Symmelries of space and time. Invariance under galilion transformation, Covariant fourdimensional
formulation, 4 -Veciors and 4 - scalers. Relmivistic generalization of Mewton's laws, 4 —momentum

‘B-and 4 - Torce, variance under Lometz transformation relativisiic mechanics. Covasiant Lagrangian,
P covanant Hamiltonian, Examples.

A Unit -V
' @ is unit will lsave a shorl note question covering all the tour units, The stud

ents will
ve to answer any two guestions out of the four, Q @‘
€
0 UBocks Rtecommended "ﬁ % WM s/
“F 1, H.Caldsiein { Addison Wesley) Classical Mechanics a/lﬂ”

2. N.C.Rana & P .5 Jog Classical Mechanics :
3. Lamdu & Lifshity { Pergamana Press) Classicnl Mechanscs

ik i~
4. A. Sammarficld { Academic Press) Classicnl Mechanics & it
£ G Takwale & P.S. Puramk Introdiection lr C hassical M:clwui&" r L.
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CLASS - M.Sc. SUBJECT - PHYSICS 0 MP
SEMESTER - 1 PAPER - 111
QUANTUM MECHANICS- 1

f Unit. 1
Basic P“"'ﬂm'-‘f ol quanium Mechanics, equation of contimsity, Normality, onhogonality and
4 closure propertics of cipen functions, expectation values znd Ethrentest thearems, solulion of

| Schrodinger equation for ane dimensional (a) potentinl well (b) potential step
- and {c) Motentinl basrier,

| Unit. Il

Linear vector space, concepl of Hiben space, bra and ket notation for state vector, representation of
sinte vectors and dynamical variables by matrices nnd unitarytransfonmation (Translation and
rotation), creation and annihilation operalors, matrices for x and p. Heisenbery uncertainty relation
through operators (Schwante inequalily).

Unit =111

Solution of Sehizodinger equation For (5) linear harmanic ascillator (5] hydrogen - like atom {c)
square well potential and their respective spplication Lo aslormde spectrn, molecular spectrd and low
encrgy maclear states [dewtnon).

*_ Unit -1V . ) .
B Angular mromenharm n quanium meschanics, Eigen valoes and Eigen !'uru.‘lu::m of L2 and L2 in term
of spherical harmonics, commisiation relation. Time independent perturbation theory. Noa-

"B degenerate and degencrale Eascs

L0 520

Unit -V fowr unls. The students will have to

Thiz unit will have a shart note question cavering all |
anewer any Lwia guestions ol of the {our.

_\Fext Books and rcl'-:rum.-d-lrun:h

2L 1 Schifl, Quantum Mechanics 7! |y '|_|”J_‘_J__,,
1§ Clasioravvice, Luanilm Pliysies !

. B Craseman end 1 B Powell Quantum Mechanics '/rfa’

i » hessinl Quanium Mechanics ) :

5. JIHL 1 E{:‘kﬁni Madern (aniEm Wechanics A

. i
i, Mathews and Venxatesin Quantum Mechanics < e

Py s
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CLASS - M.Se. SUBJECT - PHYSICS ™v7
- SEMESTER -1 PAPER - IV
:‘::I!.ll;.l'il'lmﬂl(‘ DEVICES
IEiN .

L ransistors: JET, BWIT, MOSFET and MESTET, strueture derivations of the eguations for BV
atawtenisiics under i (Terent condition, microwave deviees, tumned dinde, trensfer clectron devices
(rann dinde ), ivalanche transits time devices, linpatt dindss and parametric devices

Unit - 11

i Photonic devices: radiative and non-radintive transitions, optical absamtion, bulk and. Thin film
i "b"m comductive devices (LR, diode Photo detectors, Solaz cell fopen circuit voltags and shon
B ciroui curtent, fill Factor), LED (high frequerey limit, effect of surface and indisect recombination
o cwrenl, operation of LED), semi-conductors; diode lasers (conditions for popalation inversion in
§ et region, light confinement factor, optieal gain and threshold cusvent for lasing.

Uit - 111
Memory Devices: Read Only Memory (ROM) and Random Accsss Meman{RAM) Tipes
of ROM: PROM, EPROM, EEPROM and EAPROM. Static and dyramic RAMs (SRAM &
DEAM), charncteristics of SEAM and DRAM Hyhrid Memastes : CMOS gnd SMOS memaries,
sorvolatile RAM, ferro-electric memories, charpe coupled devices (CCDY, storage devices
Geemetry and organization of magnetic (FDD & HDD) and Optical (CD-ROM, CD-R, CD-RW,

PV Storape devices
|
B\ N - v
r Hectro-oplics, Mapncto-optic and Acousto-oplic cffects, materials propertics relsted to ge: these

elfectimnponiant ferro electric, | iquid erysal and polynseric materinks for thess dovdces,
pleroclectric, clectratnctive and mapnebostrictive elfects. Important maerials for thess properties
ard their applications in semaors sd actuatin devices, acoustic delaylines, pieseslootne sesenators

and filters, hisph fregueney pesoclectne devices-surfiee, acomstic wave devives,

- 53
\ Unit- v N\[\%ﬁ 2|20
£ They aimit will hasve p slmnt note queilem coverngg all tlse fogr s "The

studderts will loive fo oaswer any T gueestiogs oot of the four,

W =l
BE  Tet books anil reference houkis: ﬁ%\lﬂ ﬂﬁﬂ' ) r"""".

o P B e Willey (1985 ) Sembcodocton devices - ph mimﬁui::, ~f 5
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| ] CLASS - M.Se. SUBJECT - PHYSICS
;| SEMESTER - 11 PAPER - 1
g ]?FAFTUM MECHANICS 11
R Unit-

elvon of eonstants and trarsition probability,

=1 or & sysiem of charged particles under the
. mfuenee of extemnal electromugnetic ficld, absarption and induced enission, Einsteins A and &
B cocfflicients and ransition probehility.

B Unit- 1

Thenry _uE E-_:mlm'ng. Fh}-.:i-r_al COnCEPLE, scattering amplitude, scallering cross sectian. Bom
~ § A\pproximation and partisl waves, scatlering by perfecily rigid sphere, conplex potential and

absarption, scanering by spherically symemetric potentind, identical particles with spin, Pauli®s spin
| matrices. .

-'.:. Uﬂi t' Iy

Sthridinger.s relativiatic equation (Klein-Cordon equation),

i~ Gordon equation in presence of electromagnetic Geld, hydrogen atom, short comings of Klein.
Gordon equation, Diracs relativistic equation for fee o

kectron, Dirac.s Matrices. Ditac s relativissic
equation in electromagnetic field, negative energy slales and their interpresntion bydrogen atom,
‘R hyperfine splitting,

Prebability and cuprens density, Klein

~ funit-v

B This unit will hove & shost note question severing adl the four unjts. The sn, will have
0 answer any (wo questions oul of the fo
B lext Books and reference boole: W{%\w 'l‘
- L1 Sehiff Quantum Mecharics D L
2§ Gsiorowicz Quantum FhmM

3. B Craseman nnd J J Powell O cchanics (Addison Wessley)
% A Messiah tum Mechanics |
-}Iihﬁ.-.:mﬂi mrﬁanum Mechanics . HSL.«&L Ulhn'l.nl

: bews and Venkatessan Quantum Mechanics
"*' K. Ghata Loknathan Quantum Mechanics T}'ir p;L. T

%&J}W ,,l-:".ﬂﬂ"‘—__-—- rh't".':&.:\':y 1 D
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CLASS - M.Sc. SUBJECT - PHYSICS
SEMESTER -11 PAPER - 11
TATISTICAL MECHANICS

nit = [

pandation of statistical mechanies, specification of states of & syslem contact between statistics
and thermodvisamics, classical ideal pas entropy of mixing and Gibb.s paradox Microcanonical
ersemble. phase space, trajectories and density of states, Liouville theorem, canonical and grand
tﬂﬂ'l"l"'i*'f-‘] ersembles, partition function, calculation of statistical quantities, energy and density
fluctuaticns,

1nit-11

Seatistics of ensembles, statistics of indistinguishable particies, density matrix, Muxwell -
Baltmann, Fermi Ditee snd Bose- Einstein statistics, properies of ideal Bose gases, Base .
‘Einsiein condensation, properties of ideal Fermi gas, clectron gas in metals, Bolizman tmaspon
equslod.

Unit-111

Cluster expansion for o clussical gas, virial equation of state, mean fizld theary of Ising model in
3.2 and | dimension, Exsct solution in one-dimension

Unit -1V ;
 Thenmudynamics fluctuation spatial correlation Brownion motion, Langevin theory, fucimtion

digsipation theorem, e Folker-Planck equntion, Onsager reciprocity nelamoms

Unit - ¥
This unit will kave a shart nole guestion covering all the four units, The students

will have 1o answer any two questions aut of the four.
Text Buuks wmd reference books W
1. F Heil Statistical and thermal Physics 0 7o (
2. K Huuny Statistical Mechanics '}5\3 di ?)JNH
1. R E Paihria Statistienl Mochunics ﬂ- 1I.

4. B Kuba Statistical Mechanics Wﬂ-ﬂ C,.V"ﬁr'l—'
5, Tandun Statistical Physics w}/ N s

e, Askisth Vs [

e .
v Pl Join W A
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C 1..1#35 - M.Se, SUBIECT - PHYSICS
SEMESTER - 11 PAIER - 111
ELECTRODYNAMICS AND PLASMA PHYSICS

Unit = 1

Review of Basics of eleetrostatics sod nugnetostuties (eleciri fiekd, Gruss.s Jow, Loploces and
Poizson suations, method of imuges, iot-Sawart law, Ampere luw, Maxwell's equations, scalar
Akl vee lae polentinls, gauge traisformation, Loremz gnupe, Coulomb Gage, Solution of Moxwell
equations in canducting medin radiations by moving charges, nelarded poleniols, Liennnd Wiechrl

migm. fictds ol charged particles in uniform motion, fekls of arbitrarily moving charge
JIAN 5

Unit-11

Fields of an accelerated charged particles at fow velocity and Righ velosity, angular distibution of
porwer radinted, Review of four veetor and Lorent transformution in 4-dimensional spaces,
Invariance of electne charge, relativistie trensformation propertics of E and B fickds.
Electromagnesic ficlds tensor in 4-dimensional Muwxwell equation, Four Vecior curment and
potentil and their invanance under Lorentz transformntion, covariance of clectrodynamics.
Langragian and Hamiflonion for a relativistic charged porticie in Extermal EM field; motion of
charged particles in eleciromagnetic fields, uniform andd nonurifomm E and B Gelds

Unit -111
Elementary concept of occurrence of plasma. Goseons ond solid state plasma. Production of

gascous and solid sate plasma, Plasma parameters, Plasma confinement punch effect instability in a
pinched - plasma column. Elecincal nevtrulily in a plasma, Debye sreening disliancs, Plasma
oscillations: Transverse oscillations and longitudinal oscillntions. 1

Unit - 1V

Daemain of Magretohydrodynamics and plasma Physics : Magnetobydrodynamic equations,
magnetic hydro-siatic pressure hydrodynamic waves: Magnelo-sonic and Alfven waves, panicle
orbits and drifl motion in o plasmas, Experimental study of Plasma, the theary of single and double
profbes.

Unit - ¥ . |
This unit will have a short note guestion covering all the four units, The sludents
will have to answer any two qu:a'l:im_u oul gf the four.

Text Bools and reference book: ad
| Bitienesror Plasma Plysics
2, Chen Plasma Physics _ %
3. Gupla, Kunas, Singh Electrodynamies | @?‘f o

4, Sen Plasma sinle and moter
5, Jacksan Classical electrodynam:cs

6 Pumolsy & Philips Classieal ey AT Nedoma i

Rl ity TN
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CLASS - M. S¢ SUBJECT
Se. - PHYSICS
SEMESTER-11  pApER- IV

.3;::’_‘.1?"[[{: AND MOLECULAR PHYSICS

fum. 51 i -
Quantum states of ape amic arbitals. Hydrogen spectrum, Paulis principle,

tra af alkali . P 3 »
EI1'l|1:\!n':1ﬂ:'::u:uI::r ;m:“ﬂ?::& Sipin orbit interaction and Jine structure of alkali Specira . Mathods of

Two electron svitem, In tics, Thomas Fermi siatistical model, Hartree and Hartree fock miathad,

line broadening mhﬂnimﬂ;:;:ﬁ;:; $and J-J coupling, hyperfine siructure (qualitative),

electron mom. A4

Unit-11

'op, asymmetric top and spherical top molecules
roLator, intensity of ratational lines gid rotator, Energy level and Spectra of non rigid
Unit . 111

UNIT-1V

Introduction to ultravialer, visitde and infra-red spestrscopy, Raman spectroscopy: Intreduction,
puce rolational and vibrational spectre, Techniques and instrumenzotion, Photo electron
Specirozcopy, clementary idea abow pholoacousticspecirascopy ond Mosshauer
spectroscopyprinciple). ‘

Unit -V

This wnit will have a short note question covering all the four units. The studemts will
- have 1o answer any two questions out of the four,

Text and reference Books:

L. HLE. White Introduction to atomic spectrn

4, C.B. Banwell Fundamemnal of molecular specicascopy
3. Walker und Simghem Spectroscopy vol. [, 1l and 11]
. G.M.Bumow [ntroduction 1o molecular spect
3. Herberg Spectra of disomic malecules

fi. Jeanne L ond McHale Mobecular Spectroscop
B 7. 1M Brown Molecular Spectroscony

i. P.F. Bemath Spectra of atoms and malecules *w

._ %, 1. M. Halian Modern spumm:;; 1,., ﬂﬁlv-_,g[.l M %/ 1 A T
T PoL. ichderg A
'«:\’\%\ \” S 4 @*@3
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gl e e T [

| Clnay

J Sa bk ; T.I1I_F.:
i ﬁa_:l'lum i Thysis
L L ] ' b .
,. I,;Ln:q?“ﬁ.ﬂ"mﬂ‘ '- "'I--ﬂ-m!n:u:.fd Malver Physigs-1|
i Compulsory/Qptional : Campulsoey

:" Max. Marks : - 11'1;5

|

| LERTE = | Pamiculars
1§ Umi-| —rﬂtnlﬂlﬁlmg:." : e e e |
B Pravis lgtiice in two and three dimension, simple copstnl striscilsres: Hesaganal

close packed siucture, Diamond structure, zinc blende sthucture. sodum
o __ﬁfiﬂ_‘_"l!jr_ﬂpiqim5I1I-:|rid:-!|.1m|:m- ! ]
P2 | Crystal diffraction 'h:,'-H-ﬁ:lTﬁ'_: ' i

Heciproeal lastice, Recipracal baitice of boe and fce lattice, Melation betwveen
erysinl latiice axcs and erysial reciprocal lsiboe ases. Brmpg defeciion,

R e e, —

£ Unit-3 | Elastic propertics of solids 1

_ Shiess and strain compoocnil elastie complinnes and  stifiness consiants,
clnstic energy densily reduction of rumber of elastic consinme, clastic stilfness
| constants for isotopic body, elasiic consinn For cubic motopsc hoxlies, elasiic
| waves, waves in (100) direction, experimemal determination of elaxtic

. oomsintis, A e . s At _.
L4 Fim'lm.l phonons: Lattice dynamic. of n dintomic liner latlic

Lattice vibrational lspectrum. The concept of Phonens memcnlum of phono

Inelastic s:;m!:ﬁ.nu!l:nl' F'_'“‘“m; brhphﬂmﬂi Inekmstic scaltering of newlirons
Imcingtic skatiering of X- :

' s g ri_hlﬂ“:;“'_"il %:ﬁpﬂ'th and band theary af solldls ¢ Anlaamaieeny, k2l

(MR | ansion . Whermal conductivity, equation of siaic of solids, grasncisen

. ] e Ellll'rd hekry. claesification af sollds, eoicepls of clfcctive mass,

| K Tf:.:ﬁ suelaces. anamntous skin effect, Do 1ias van alphen elfect, cy<lotran

| i ll jn.i L|mri[|,n|'_t__.'ll'ﬂ__”£w£5.§5'm“' . e ax

Ak Y Hu“mrd E.-‘Trm!:r-d ghrivastuwa : Crystalloimphy for Sofid Stac Physics

- ; Azaroff : Elenemtary 1o Saricds .

. Omar : Introdugiion solids stlcs PRy

" il - Solids stale plystE

. Kittle I.§|:"||.:=gr.|:l_i|:-':l| $:‘I|.?|I:H- Yinte I'!I'.":“:"_ ' v

H ]I:'rl'z"lul:#_l'mn said sorer| Lt Elemeniary Diglotatbon theory. Hll'li“l

. bes.
| Crystal stivclifE phiysics
I EI'IL::E;L.:JW s [ptrodudizon i salid

!
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! Class _

Somesien A S
I':: Sy . II:'Il|'|.'.i L
| Futke of subjeat G "" :

i} Compulsary/Optionn _ ] |
g : - Campulsory |
g nlax, Mogks _ A2 we
:. s I'nrln..lul.urg -
¥ Unetel | Nuelear Imternction apd Hu,rnr r-r_n'-rt'I;:_ = —~
ol Mochens forces, excl

ange and tensar forces, merson theory of Noclear forces,

A3 | Lowrenerps A-p seatbering and spen dependence of nep forces Dizect and
| I h'l.'mF"l."“lHi ﬂl.ln.I':'Ir Esachian mlﬂ“ ||:|.:|F.rm|-r |I-|.|-_|.nr|-.1-||

T s S SR i
Linat-2 ‘hirﬂrmlnﬂ n[{'hur“d p,"mﬁ N
i = "’!“‘-"1““"" and lincar aceelerator (Linag)
;,: [ mt-d '"iulflt.tr Models : e ' 1
= | | Ligus =d drap mslel; Bohar ~Wheeler's theory of nuckear fistion shell madel. spin
e, | OF Dl iMeractinn, impghe number, spin and prgular moments of doclesr grodng
. b Atate. muzlear quadivpole imoinen
L T E XN achens st Bl the ve e —. .

suclear decay anal ultmi;-n:qn partches : f§ Decay, gensral featires of |'l| ra._

| tpsctrum, Fermi theory of [ decay. selection mibes. pasty in [} decay, multiple
| rodiation, internal Sanversion, nucbenr someTism

j}"' ?..-I p | Elementary Partiches @ Classificntion of elementary partiches, fundamental 1
| interagtion, parasciery of elementary particles. Svnumetny am! conservation bns, |
-ysiinetsy schemes of elementary particles SUI (1)

greied Mesdings ;

39\1

Introdwction to Niclod Physics sy B
Mluglear asdiotion detecton 55 Kopoow and V &
Waiteinuitliy
3, At mml Mg lear Physics W Cilsal
e Meuclear and Partlele Physics M. kR
¥ s Muclear Pliysicy A" Sharmg N
B Ispteadutiion 1o Muclene Plysics hEANE
- Muechear Flaysics peimciples & Appligatna Lalley

Tl

E Vi %tif

-
—

-
-
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R Closs R '
i Brinesler 1 IH':I‘W

Subyect : Pl
Fiale af =ubieet Group UETT:IHH 3
ij M IIII-_l-l teetromcy

i Compulsory/Crptinnnd -

| Max. Marks _E;m,:'im |.

] i

Marticiala |
IS — sy | -
I| Liil-1 Number system ; (Binary, Qoial, Decimal, hexadeennal) ardd conversion

I . |'Iv!.'l'|.'-.1IH_'I1 them. [Loadean atithnwetic, signed sind unsigned l::m.!:r}' isurmbers. I'n
- | L mapleinent, s Complement. .
i Vmit-2 | Coabes S0, Gy, ASCH, ERCDIT, oot gans theosem, Gates - OR . ANLD |
]-' I MO, MO, DK, MAMND. XOR, XNOR, MNspdeon plgebra, Keinanigh map, adder |
B | ojmoanbndorsacondesm, |
i b w3 Multtplexer, demuliiplexer, encoder, devnder, panily chegxer and pescralor. |
i Flip Nops : R-5.D: LR, )-K Master Slave Nlip Nap . roce amuand enndition |
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