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_ SCHEME OF-EXAMINATION

M_.ﬁ ,w..d“mm:nn governing the exanunauons iwn the Each Theory Paper 3 hrs. doration 100 Marks
Faiu”es 2t Ants. Fine Aris. Social Sciences. Science. Dissertation / Thesis/
L omriree and Law are contained in a separate booklet. Survey Report/Ficld
ne v odenis are adsvised to refer to the same Work, if any. 100 Marks
2. The number of papers and the maximum marks for each paper /
I Chanzes 1 Statutes/Ordinances Rules /Regulations/ Practical shall be shown in the syllabus for the subject concerned.
Stlian: 2nd Books may, irom ume to tme, be made bv 1t will be necessary for a candidate ic pass in theory part as well a:
amendment or re-making:anc a candidate shal_. except in the Practical part (Wherever prescribed) of a subject/par=r
'n <o {27 as the Umiversity determines otherwise comphy soparately.
with asv change inpie “ " . )
T ange that Pppiies o vears be has pot 3 A candidate for a pass at each of the Previous and the Final
complete¢ at the time of chamge. L . . N )
- Examination shall be required 10 obtain (i) aleast 36% marks m
the aggregate Of all the papers prescribed for the cxamination and
3 All court cases shall be subject to the jnsd:ction of (ii) atleast 36% marks in practical (s) wherever prescribed at tae
s+h v : . Ta : .
_ n%. Rajasthan Umversity head quarier at Jaipur oni examination, provided that if a cundidatc fails 1o secure atleast
* aor an other place. 25% marks in each individual paper at the examination. and alse
{

in the test disscriation/Su-vey reporuField Work, wherever
prescribed, be shall be deemed to have failed at the examinaton
notwithstanding his having obtiined the minimum percen-age of
mmarks required in the aggregate for that examination. No division
will be awarded at the Previous Fxamination. Division shall te
awarded at the end of the Final Examination on the combined
._, marks obuained at the Previous and the Final Examipations taken
7 University of Rajasthan. Jaipur together, as noted below:
vuu:mw,oa M,. mE« m..owrwww_muﬁ”b Jaipur First Division  60% of the aggregate marks taken
for University o : ]
>mniad by Harish wnawa. Jaipur g 13t Scoond Division 43% mﬂ.rn& tilﬁ
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: ¥ 2 candudate Qlears any Paper sy . reczeal (514 Drisserasios %v.tb&t.w M. Sc Phveicss s
Frescribed al the Previous ang o; T34 examunation after a
ontim00S period of three vears, tben for the purpose of working M. Se PHYSICS PREVIOUS
out his division the minimum: pass marks only viz. 25% (36% in Paper-1 ' Clegical Mechanics and Mathematica. Max. Marks 100
¢ case of practical) shall be taken into account ia respect of such X Knuwa in Physics o Teme 3 vm
Paper (s)/ Practical (s) / Dissertation aS are cleared afier the expiry . Papertl : Classca E§8§_§nm me.,_w““xw Mzmo
of the aforesaid penod of three years provided that in case where Paper-1lI : Quanamm Mechanics, Atomic and ;

2 candidate requires more ban 25% marks in order to reach the . Molecular Physics Max. Marks 107
minimum aggregate as many marks out of those actually secure Time = brs.
oy him will be taken into account 2s would engbje him to make up Paper-IV :  Electronics, Numerical Methods and Max. Marks 102
the deficiency ws the requisite minimom aggregate. * Computer Programming Time 3 ars.

5. The Thesis/ Dissertation/ Survey Report/ Field Work shall PAPER -1:CLASSICAL MECHANICS AND MATHEMATICAL
ipewitten and subnaitied in triplicate so s to reach the office of - METHODS IN PHYSICS
ﬁmwamnqﬁnnﬁhugvﬁﬁuangogxsg Max. Maks 100 Duration 2 s,
2xamination. Only such candidates shall be permined 10 offer Nore - SE?—.EE\EQR f0be set, 3%-.@3 BQ.&.QS; Candida::s
Dissertation/ Field Wogk/ Survey Report/ Thesis (If provided in are H.@SQQ 10 .anterapt \@n questions in af, 1aking at least rwo

. e questioas from each section.
‘e scheme of Examination) in jiey of a paper as have secured Section A
atieast S5% marks in the agpresate of 2li the paper prescribed for
e previous examination .M.Wmmﬁ.umm of mﬁcﬂﬂ”ﬂ“ urespective . L Iign and :onuogosag gvﬁw Principie.
: ‘ Generalized ®ordinates Lagrangian, lagrange's equation and its applications
* the aumber of paper n which a candidare actuall % appeared at Velocity depedant potential in Lagaragian formulation. Generalized momeriim,
it tXamination. Legendre tramformation, Hamilwonian, Hamilon's Canonical equation.
2. Quaiss of vanations and its applicatioa to simple probless.
N.B —Non-Collegiate candidates are not eligible to offer Hamilton's vafiaonz| principle, Derivation of Lagrange's and Hamikion. Canorice!
<133272U0R as per provisions of O.170-A equation from Hamikon's variational panciple. Extension of Hamilton's Prmapie
for nonconserVtive and nonholonomic systems, Method of Lagrange's multipiiers.
Conservation Principie and Noether's theorem. Conservation of encrpy, inear
manenum AN angular nomentum as a consequence of bomogencity of time
8d scope and isotropy of space respectively.
0ao 3. Canonical transformation, integral in variants of poincare
Lagxampr’s 284 Poisson brackets as canonical invariants. Equation of motion
& 3 Polzn DRCizt Sormalation, lnbuinciomal comtect smentocezaion s
pe® A (.ﬂlﬂlllggwgigg!
. DY 081053950 icsapplicaon .
Py cmﬁm. 4. A%om zmple, variahie adishetic immiome: of action vacisbie - The
- ca.innm YA Keplcr pobics® \aacki angle vacishler thamewnfomsr o~ - -
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Sectior B
i . . PEPER -1 ; CTR
* Coordinae transformation iy N-dimesional space; Oowmazﬂmzﬁ . nh>mm~O>F ELE OUM\Z.»?:OM
and covariant tensor, Jacobjan, Relative tensor, psesdo tensors (Example: Max. Marks 100 Duration 3 hrs.
change density. angular momentum) Algebra of tensors, Metric tensqr Note : Inall Ter questicns are 10 e ser. Five from eack: rection. Cardidazes

g&@a lensors, Reimannian space (Example : Evclidean space and 4-D are requdred 10 attempt five questions in all! taking at least two

questions from each section.

Section A
tensor form. Stress and Strain tensors. Hook's taw in 1ensor fonn. Lorentz

. 1. Electrestatics: Electric field. Gauss law, Diferen'ial form of
moﬁn;.mnazﬂﬁnz €quauon. Kleui-Gordon and Dirac tquation. Test of

. R : . Gauss law. Another cquation of electrostatics and the scalar potential. susface
-Cvanarc: of Schrodinger eqQuatio:. epet i . \ L .
“ . . . : distribution of charges and cipoles and discontinwties ir. the electric field and
& Group of transfommations. (Example - symmetry transformation otential. Po; i Lag] i Green's Th Uniqueness of
. . ) n 0isson an ace equations, Green rerl. Uniquesness (
of square . Ganerators of 4 funite group, Normal subgroup, Direct product of m | N ith Dirichl P N ua uww reens 8 _ 9 luti
smups. fomormphusm and Homomorphism. Representation theory of finite ¢ solution 4_ | winchletor Neumann oau Y condit s oAl solutien
eroups, Invanan: subspace and reducible Teprescentations, irreduciblc of Electrostatic mocnamQ value n..o,o_ou,. w1t Green's Function, Blectrostatic
represeniziion. Crystallo-graphic poing groups. Irreducible representation of potential energy and enzryy density, Capacitance.
C, Transiation group and the reciprocal Jattice. Boundary-Value Prohlems in Electrostatics : Methods of Images,
7. Fourier Transforns - Deveiepment of the Fourier integral from Point charge in the presence of a grounded conducting sphere point charge in

:be Founer Series, Fourier and mverse Founer transforms - Simple applications:

TS wave iun. Wave train wity sausswin amplitude, Fourier transform of

Samvauves. seiution of wave €qualon as an apphication, Convolution theorem, “ ficld by method of images. Green funciion for the sphere, General solution fc r
SIEDSUY n (2rns of spectral density for quasi-monochromatic EM waves. . the potential, Condusting sphere with Hemispheres at dieren: potentizl,
Momentum representation. Apphcation to hvdrogen atom and barmonic j orthogonal funétions and expansicn

~sciiiater pooblems, Applicauion of Fouricr trunsform to diffraction theory :

. . A 2. Multipoles, Electrostatics of Macrescopic Media Dielectrics:
D:ffract2n patiemn of one and two slits. .

the presence of a charge insulated conducting sphere, Pomt charge pear a
conducting sphere at fixed pctenial. conducting sphere in a uniform electric

~ - -

& Laplace yansforms. and their propertes, Laplace transform of m K&:v fe expansion, wa@oﬁ nuﬁmnacuo»‘&wgww Q.w. Qumn.won.uﬁwwan”m
Servalrcsend itegrals. derivatives and inicgral of Laplacz ransform, Laplace . 7 an extemal field, Elementary reament of clectrostatics Smw PermERie
cansfonm o7 periodic functions, inverse Laplace tansform, Convolution | media, Boundary value problems with 9&005,9. K.og v&gcw.aw and
Sicorem. impulsive Function. Application of Laplace wansform in solving elecuric susoeptibility. Models for molccular polarizability, Electso-static enerzy
“nean &iffereniial equations with constant coefficien with variable cocfficient in dicleciric media. )

53 hincar rarual differential equation. 3. Magnetostatics : Introduction 2nd definition, Biot 2nd Savart
Re‘ererce Books: law, the differential equation of magnetostatics and Ampere’s rw, Vector
. Geldstein—Classical Mechanics. potential and Magpetic induction for 2 crcular current loop, Magacetic fields
2 Landau and Lifshiz—Classical Mechanics. of a localized current distribution, Magnetic momens, Force 2nd torqae co
* A Raychoudhary—Classical Mechanics. , Bagnwwo?_gnﬁﬂu&m&?mswnﬁggg
2 wmmrwwuanwcnw“n”w&o& for Physicists : George Arkfen g s0as B soaBasdH of sobvi
‘Academic : . acs Umi
® Arsisg Mathematics for Ensineers and Physicisis . L A Prpe (342 wé&-—ﬁg R magaciostatics, Unifoomly magnctized sphere.
Srra D ) gﬁ.ﬂnlsggiig
- ~emaucal Methods—Potter nd Goldberg (Premtice Hall of India). sphencal shell of permeable materiat in 1n ufom ficd

D smsmeg A

e ZleTens o Group Theon for Paysicists : A. W. Joshi :
o JUCIPSEE - SO
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~=hvaton of the scuations of M CTOSCopic mgwo(?&mwngr vovdmum.m

— STt anc conservations of energy and momentum for 3 System of charged
paricizs and EM :oam., Conservation laws for macroscopic média,

uc field tensor. Transformation of four . potentials and foyy
currenis. Tensor description of Maxwell's equation.

5 Magnetohydrodynamics and Plasma Physics : Inroduction and
Zafiizzans. MHD equations Magnetic diffusion viscosi’y and pressure, Pinch
22t insizbibities in a pinched plasma column, Magnetohydrodynamic waves,

2lzsma csciliations, shor wave length limit of plasma oscillations and Debye
$elding distance

- Covariant Form of Electrodynamic Equations : Mathematica]
-reatruzs of tie space-time special relativity, Invariance of clectric-charge
electrodynamics, Transformation of clectromagnetic fields.

Radiation by moving charges : Lienard-wiechert Potentials for a
™o daarge. Towl power radiated by an accelerated charge : Larmour’s formula
Inlisr2ianvisiic generalization, Angular distribution of radiation emitted by
&% zoccierated charge, Radiation emitied by a charge in arbitrary extremely
“2iauvistc moton. Distribution in frequency and angle of energy radiated by !
acczienated charees. Thomson Scattering and radiation, scattering by quasifree
Sharzes. ceiarent and incoberent scattering, Cherenkov radiation.

X Radiation damping, self fields of a particle, scattering and
abssrption of radiation by a bound system - Introductory considerations,
Ral:auve r2action force from conservation of energy, Abrabam Lorentz
*va.uaton of the self force, difficulties with abraham Lorentz model, Integro-
Zrferenuz’ 2quation of motion mcluding radiation damping, Line Breadth
< ievel siitof an oscillator, Scatiering and absorption of radiation by an
oscillator. Enerey transfer o a harmonically bound charge.

Tvanance of

v e e s St o saa - - ¢

Untversity of Rajasiacn . ¢
PAPER - Il : QUANTUM MECHANICS, AToMIC AND
MOLECULAR PHYSICS
Max. Marks 100 Duration 3 hrs.

Note: InaliTen questions aze o be set, Five from eack section. Candidayo
are required to attempy five questions in all, taking ar lea-t o
questions from each section,

Section A

postaiates, essential cefinitions and commutation relations.

. 1. @) Observable and description of system: Process ¢
measurement, expectation values, time dependence of quantum mechanica.
amplitude, observables with no classical analogue, spin, dependence of
quantum-mechanicat amplituade on position, the wave fenction, super-posiue -
of amplitudes, identical particles.

2. Hamiltonian matrix and the time evolution of Quant>m
mechanical States : Hemiticity of th Hamiltonian matrix, Time mdepead it
perturbation of an arbitrary system. simple matrix examples of time
independent perturbation, =nergy given states of a two state-svstem,

diagonalizing of €oergy matrix, time independent perturbation of two state

onaﬁggéonwggﬁﬁ

. The Co-ordinate Representation: Compatitie observables, quanium
conditions and uncertainty relation, Co-ardinate represeatation of operators,
ZB.BBBBB»EBNEBOBBE Egﬂg
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IUTEAr Eur e A the lar ors

= = © 2t angvlar momentm CR2U07s and theyr eigenstates, co-
T TIITR e A A ai ! "

e - - Beorbitai anguiar idmentum cperators and their

TESS el hor T10DICS; 1 H

e =i / COMPOSIoN 6f angular momentum, Clebsch-

. 0 iensor operators ang Winger Expant theorem, commutatiog
(‘(;nruo.w.w: ﬂu\).snuf iz 56 gg — -&

3 W:W@J deramrbatiop n,naoa. atom in a weak uniform exterral electric field
an g z.A and second crder Stark effect, calculation of the polarizability of the

-., .. T H-atom levels, inclusion
-+ *2E-0rD1l and weak magnetic field, Zeeman e,
anz zauculation of mteraction energy.
7. Systems with Identica] Particles: mb&mc:mcmmumw::w and
~&°2¢ symmerry. many particle wave functions and Paudi's exclusion
s T 2 SDEeCteseoDIc tams for atoms.
. The Helium ziom. Variational method znd jis use i the calculation
., fregs H..u iz 2nd =xated stage energy, Helium atom. The Hydrogen molecule,
TELIn-_ondon method for m. molecuie, WKB method for one dimensional
,.‘,, s 3PRUCEUG 10 bound states (Bohr-Somumerfield quantuzaton) and
=12 IiTer penattangn f aizha decay, problems.

8. Spectroscopy (qualitative) : Geperal features of the spectra of
ONzanitadelec Sysiem-singlet, doublet and triplet characters of emission

~
SR

P e
wslOCTE Comnarn

= with infra red Spectra, general fearures 5f electronic
rvenx ang Condon's principle. ..
Referzrce Books -
Stk Das 223 A.C. Melissionos. Quantum Mechamics. A modem
) 2777022k "Tordoz and Boeach Science Poblishers).
- PAM D Quantum Meachanics.

e ™ .
SPLLE

€Ct, strong magnetic field -

~
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4. L.P.Landauand E.M. Lifshitz, Quantum Mechanics-Non relativistc
theory (Pergamon Press)
5. A. Gbauk and S. Lokanathan.- Quantum Mechanics: Taeory and
Applications, Third Edtion (Mac Miilan India L) .
6.°G. K. Wocdgate, Elementary Atomic Structure, Second Edition ~
. Clarendon Press, Oxford. .
7. T.A. Litdefeld- Atomic and Molecular Physics.
8. Eistanberg 2nd Rasmik- Quantum Physics of Atoms. Mdlecu.es, Solids
and Nuclear Particies.
9. White - Atomic Spectre.
10. Herzberg - Molecular Spectra.

PAPER -1V : ELECTRONICS, NUMERICAL METHOD
. AND COMPUTER PROGRAMMING
Max. Marks 100 Durztion 3 hrs.
Note :

{. In all Ten questions are 10 be set. Five Jfrom each szction.
Candidates are required 10 attempt five questions in ail, takirg
at least two questions from each section.

2. .m,&:nk. calculator is allowed in the examination hall.

Section A
1. Operational Amplifiers : Differentizl amplifier - circuit
configurations - dual input, balanced output differential amplifier. DC aaalysis
- AC analysis, inverting and non inverting inputs, CMRR - constam currer:
bias level transiator.

Block diagram of a typical Op-Amp-analysis. Open loop
configuration, inverting anc non-inverting amplifiers. Op-amp with negative
feedback - vdliage series feed back - effect of feed back on closed loop gain,
input rersistence, output resistance, bandwidth and output offset voitage -
voltage follower.

Practical op-amp-input offset voltage - input bias current - input
offset carrent, total output offset voltage, CMRR frequency response. DC
and AC amplifier, summing, scaling and averaging amplifiers, mstrumentation
amplifier, integrator and differentiator. . ;

3 - - X ’ Clampi Chnnine
. > & Merzbaker Quantem Mechanics. Second Edisine pine and
w|l
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k. iL

<+ Digital Electronies - Combinavona Logic ‘The
“S rani Realisation of OR. AND N7 NOR and NAND gates, Exclusive
222 Boojean algebra - Demorgan's tieorems Adder, ‘mccc.mﬂg.
omperator. Decodes/ Demultiplexe; Dy selector/multiplexer - Encoder.
Sequential Logic: Rip . Flops : one - i memory, The RS Flip-
flop, JK Fliip- Flop, 3k master s

. lave Rip . Flops, T iip - Flop, D Rlip - Flop,
Shift reziszers - Synchronous and asynchronous co

Binary counter, Decade counter.

4. Microprocessors : In
putoutpy: - Interfacing devices

UnB&c.n_QBm the address bus gensrating coarrg) signals - Instructiop set -

aidressing modes - Hiustrative programmes . wTiling assembly language
Frogrammes iooping, Counting and indexing - counters and timing delays -
ik and subrovtine, .

Section B
S. Errorsin numerical analysis: Source of error, Round off error,
“Epuier Anthmetic, Error Analysis. Conditinn and stability, Approximation,
cnal and Frror analysis, the method of

Undetermined Coefficients.
Cse of interpolation formula, iterated j

~SLi0Ts for sysmmetric matrices,
6. Solution of Nonliner equatign: Bisection method, Newton's
Teod. modifiad Newton's method, method of Iteration, Newton's method

ﬁnﬁngaoﬁﬁacounon u&.m_.hBOnoomcmao: Newton's method for the
tesz of compiex roots.

inary differential equation : Predictor -
comecior metbods, Runga-Kntta method. Simultaneous apd Higher order
eguations.

Numerical Integration and Differentiation of Data, Least-Squares
ATProximatcns. Fast Fourier Transform_

Seme elemeniary informatiop about Computer: CPU, Memory;,
it Ouipur devicas, Super. Mini and Micro Systems, MS-NDOR Anamein

werermn Wioh [ oaveas v

- (.

Uansistor as 3 -

808s, CPy - Architecture - BUS timings - -

Unovernty of Rajastkan / 13

& Fortran 77 : Variabies, Expressions, Jumpimng Branching =04
Loaping statements, Inpav Qutput statement, Statement fo bandting Inpuv
Output Files, Subroutine. External Function, special
ENTRY, FORMAT. PAUSE, EQUIVALENCE.

inversion and least square analysis,
Reference Books -

Ryder—network Lines and Fields.

Bapat—Electronics Devices and Circuitrs.

ARalstonand P Rabinowitz, A First Course in Namberical znalys:s

Mc Graw Hill (1985)

7. $.S. Sasury, Introcuctory Methods of Numerical Anatysis. Prentice-

hall of India (1976). .

8. Ram Kumar, Programming with Fortran 77. McGraveHitl (1986).

9. “Electronic Devices and circuit theory™ by Robert Boylested and Louss
Nashdsky PHI, New Delhi. 1100 001, 1991

10. "OPAmps & Linear integrated circuics - by Ramakanth A. Gavakwat
PHL. Second Edition, 1991 :

11. "Digital principles and Applic “ions” by A.P. Maivino and Donalc
PLeach, Tata Megraw - Hili company, New Delhi, 1993

12. "Microprocessor Architecture, Programming and appiications with

8085/8086 by Ramech S. Gaonkar, Wiley - Eastem Lad., 1957.

LIST OF EXPERIMENTS FOR M.Sc PREVIOUS
Scheme :

The examination will be conducted for two days, 6 hrs. each day. The
distribution of the marks will be as Follows :

DA W -

Marks

Two experiments 120

Viva 40

Record 40

Tl 20

Mimicem Pass Marks 72

Ecnmggolw?ﬁ )
1. ?gui}sgﬂiuagg!
lower ot of i

2 Thn Aetemmice v .~ ,
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- -%5:£n 2 RC coupled two Stage amplifier of 5 2iven gain ang
Lot olf frequencies,

To study Hartley oscillator.

To Sty Traasistor bias Stability,

w.m. Cesign a Multivibrator of given frequency and study its wave
shape

m mcm.a the characteristics of FET and use it o design an
fSi2X2U0r osciliator and measure its frequency.

Tosmudv the characteristics of an Operational amplifier.

10 mmc&. the characteristics of a UJT and use it 10 design a
relaxation oscillator and measure its frequency.

15, To study the addition, integration and differentiation properties

of an operaticnal amplifier.

1. Determine Plack constant using solar Celj.

To determine Plack constant and work function by a photo-cell.

<> Toswdy regulated power supply using (A) Zener diode only (b)

Zene: Ziode with 2 series transistor (c) Zeper diode with a shunt
qAnsstor

i¢ veniiv Fresnel's formala,

T Tos

:Cswly the percentage regulation and variation of Ripple factor,
with lgad for a jull wave rectifier.

Tosyd anaiog to digital and digital 1o analog conversion.

. Teswcvadhven mechanical oscillator.
(3 Te verify Hartmann's formula using constant deviation

spectrograph.
To find 2/m of eleciron using Zeeman effect.

. To find Dissociation energytol.
. Swudy of CH Bands.

Salt AralysisRaman effect {Atamic).

2 Desien and study of pass filters.

Micheleon Interferometer.
Tabry patyt Interferometer.
emminaton of velocity of Ultrasonic waves.

- Swdv et Zlipticaily polarised light bv Babinet Compeasator.
- ~*aficazan of Cauchey's Dispersion relation
C.. 2 - =

-
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M. Se PHYSICS FINAL

Paper-v Advanced Quantum Mechdnics Max Marks 100
. and Introductory Quantum Field Time 3 hrs.
Paper-V] Nuclea- Physics Max Marks 10¢
Time 3 hrs.
Paper-vi] Statistical and Solid State Physics ~ Max Marks 100
Time 3 hrs.
Paper-VIIl :  (A)M:crowave Elsctronics Max Marks 100
Time 3 hrs.

OR
Paper-VIII : (B)Plasma Physics Max Marks 10
Time 3 hrs.

PAPER -V : ADVANCED QUANTUM MECHANICS AND

Max. Marks

INTRODUCTORY QUANTUM FIELD THEORY
100 Duration 3 s,

Note : Inall Ten questiors are 16 be set. Five from each section. Candiaates
are required 10 attemp! five questions in ail, laking az least iwo
questions from each section.

1.

Section A
Scattering {non-relati stic) : Differential and total scatte-ing

Cross section, transformation from CM frame to Lab frame, solution of
scatiening problem by the method of partial wave analysis, expansion of a
plane wave into a spherical wave and scautering amplitude. the optical
theorem, Applications - scattering from a delta potential, square well potertial
and the hard sphere scatiering of identical particles, energy depandence and
resonance scattering. Breit-Wigner formuia, Quasi stationary states.

The Lippman-Schwinger equation and the Green's function apprcach
foc scauesing problem, Bom approximation and its validity for scattering
Eggcﬁngmgzgaﬂmﬁwgggﬁg

Scatrering,
2.

Relativistic Formulation and Dirac Equation : Atiemet fise

agonggil'g?g?

&

density 2nd probabillity Cocsent deasity. soltion of fece partice K.G:

g!!ﬂi?!&l%iﬂ}
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Dirac cquatien, oriozonality and completeness relations for Dirac SPInoTS.
RETTTIAUCT 2 nopalve enerty solution and boie theacy.

3. Symmetries of Dirac Equation : Lorengy covaniance of Dirac
=quauon, proof of covariance and derivation of Lorenty boost and retation
matrices for Dirac spinors, Projection operators involving four momentum
and spin, Parity (P), charge conjugation (C), &ungﬂ_aaanﬁgoa
for Dirac spmors, Billinear Ccovariants, and their transformations behaviour
under Lorentz ransformation, PC.T. and CPT, expectation valuesof co-ordinate
and velocity imvolving only positive energy solutions and the associated
probiems. inclusicn of negative cnergy solution, Zitter bewegung, Klain
paradox. .

4. The Quantum Theory of Radiation : Classical radiaticn field,

Tansversality cosdition. Fourier decomposition and radiation oscillators,

Quantzation of radiation oscillator, creation, annihilation and pumber
Cosraiors, phoian states. photon 2s 2 quantum mechanical excitations of the
relanon fisld Socvations and e uncertaimnty relation, validity of the classical
de<Cnipuon, maym elemen: for cission and absorption, spontanecus emission
i 22 dipole apsroximation, Ravleigh scattering. Thomson scattering and the
Reman efecc Rzliation damping and Resonance fluorescence.

Section B

5. Scalar and vector fields : Classical Lagrangian field theory,
Euvier-Lagrange's ¢guauon. Lagrangian density for elestromagnetic field.
Oocrpation mumber representation for simple harmonic oscillator, linear array
of coupled osciliators, second crartization of ideatical bosons, second
Quantization of ths rezl Kizin Gordan field and complex Klein-Gordan feld,
the meson propagator. .

S Thz occupziicn numher representation for fermions, second
quantzaaen of e Dirac &isd. =2 femion propagator, the e.m. interaction
and gauze uraanance, covarian: Cuantization of the free electromagnetic field,
the photon propagator.

-~

" S-matnx. the S-marrix expansion, Wick’s theacem, Diagrammatic
representation in configaration space, the momentum representation, Feynman
&mmﬂuuuoﬂgnﬁngmnwgaa%o . -

8. Applications of S-matrix formalism: the Coulomb scattering,
Bhabha scattering, Moller scattering, Compton scattering and pair prodaction.
Reference Books : ’ A
*i. Ashok Dasand A C. Millissiones - Quantum Mechanics - A Modem _

Approach (Garden and Breach Science Publishers). =

- Meczbaker : Quzntum Mechanics. Second Edition .

: Wilev and sons)

B T

-

University of Rayastharn 7 17
Bjorken and Drell - Relativistic Guan . Mcedhan:cs (MGraw Hil
1.3 Sakun - Acvanced Quantum Machanics (Jobn Wiiey)
- F Manda!l & G. Shaw, Quantum Fizic Theory (Jol:n Wiley)

. JM. Ziman, Elements of Advance Quantum Thecry, (Cambridge
“»* University Press).

PEPER - VI : NUCLEAR PHYSICS

Max. Marks 100 . Duration 3 lirs.
Note - Inall Ten questions are 1o be s21. Five Jrom each section. Candidates
are required to attempt five questions in all, taking ar least rwo
questions from each section.
Section A

1. Two Nucleon system and Nuclear Forces : General nature of
the force between nucléons, sateration of noclear forces, charge independence
and spin dependence, General forms of two nucleon interaction, ceniral,
noncentral and velocity dependent potentials, Analysts of the ground state
(3S,) of deutcron using a square well potential, range-depth relatonship, excited
states of deuteron, Discussion of the ground siatc of deutron under noncertral
force, calcuiation of the electric quadrupolc and magnetic dipole moments
and the D-state admixture.

2. Nucleon-Nucleon Scattering and Potentials : Parual wave
analysis of the ncutrou-proton scaitering al low coergy mmmcmn.:no central
potentral wilh square well shape, concept of the scattering length, coberent
scattering of neutrons by protons in (ortho and para) hydrogen molecuie;
conclusions of these wnalyses regarding scatering leagths, range and depth of
the potenual: the effective range theory (in neutron-prolen scattering) and the
shape indcpendence of nuclear potential; A qualitative discussion of proton-
protor: scattering at low energy: General foatuses of two-body scattering at
high energy Effect of exchange forees: Pheaomemonological ;iniuada-

N A W

Jobnston hard core potential and Reid hard core and soft core potentials; Main

features of the One boson Exchange Potentia’s {OBEP) no decivation.

3. Interaction of radiation and charged particle with matter (No
dexiation) : Law of absorption and attesmation ccefficient:; Photoclectsic effect,
Compeon scittering, pair production: Klein-Nishina cross sections {6t polarized
and unpolarized radiation, angular distribetion of scattered photon and

LT e R O RTINS A s
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TUT eraries counters: Sohd stare Geleciors: Svrface barner detectors:

LTI st uszd with typical nuclear cetectors; Multiwire Proportion
SL4mEers: Nuclear emulsions, techmiques of measuremer.t and analysis of

;_,.,..,,.ﬂ,_u(.)r! svnichrotron: Linear accelerations: Acceleraton of beavy ions. .
. Section B

S NeQerrshett modef : Single particle and collective motions in

CenLTongismele particic wave functions angd level sequence; Inagic

TTTIn i mage areGichinng for zround suie panty; angular momentum,
T and u...(.ﬂnn‘._cua.‘c.i_n momcenis: and their <omparison with

Shas s configuration mixmg; single particle ransition probability

e TTL L <zl mndel: sclection rules: “pPrexunate estimates for the

CeTrretitIny and Weisskopf units: Nuclear isemerism.

. Collective nuclear models : Collective viriable to describe the
©TTITEULz Tices of puclear motion; Parametrization of nuclear surface; A
STt Zeitsston of the collective modei Hamiltonian (in the quadratic
ITTTImeEen Vibrational modes of a spherical nucleus, Collective modes
TUlzitmmel sveneeven nucievs and moments of nertia; Collective spectra
G ST iC UANSIUON in even muclei and companson with experimental
T N sinmaZalfor the single particle states i deformed nuclei.

T Muciwar vamma and heta decay : Flectnic and magneuc multpole
© -5 ETiNE 22cay probabilities 1n nucicar svsiem (no denvauons)
ST T trhabdny Selection rules: Incermag conversion and zero-

- oo T Lo Eracienstics of weak Iteraciion, nuclear beta decay and
T T Lot anerey specirum and Fermr-Xune ploc Fermi th- -
> - 2 nRed selection rules Feani and Gammeow-Teller) 1or
aacwed ,u:v_,“n.,...,,” “-valves: General interaction Hamiltonian for beta decay
+10 ranit 2ins2ving and nen conserving terms; Forbidden transitions:
m..\,..,ww.hmm”m“ =T lzatsa of parity violation: The V-A interaction and

' ~
ramtnta i cqmag
Sx v —dieeoan 20

A

8. Nuclez- Reactions: Theories of Nuclear Reactions; Pantial wave
< 7235 section; Compound nucleus formation and breakup;
.,Nw)nmw,mn TToslalieming arlorezcvion- Breit-Wigner dispersicn formula for -

. e e 088 secuon: statistica! teory of nuckear reactions.
PRI U TTITAT o 2 ross secion mﬁmgmngagdngé
E ~otc T TRiiunns and eir simpie theoretical description (Butler

LS e Long and justific:ationrof the shellmodel, averaze shell potential,

R

s

University of Reiasthar ; ;o
Reference Books

. IMBlau ang V.E. Veisskipe : Theorzucal Nuclear

Blan Physics

2. Suatistica: theory of nuciear Teacuians, Exapzration probability ang

- CTOsssection for specific reactor.,

2 LRB Eltn : ?Q&:ng. Nuclear Theory, ELBS Py, Lendon,
1959 .

M.K. Pal: Nu:3ear Structure, Afllfiiiated Edsi-West Press, 1082}
RR.Royand B.P. Nigar,, Nuclear Phusics, Willey-Easter, 1979
M.A. Preston & R.K Bhaduri-Strucry-e of the Nucleys, Addision
Wesley, 1975

8 RM. Singru ; Inroductory Experimental Nuclear Physics

9. England.- Techniques on Nuclear Structure (Vo i)

10. R.D. Evans. Tae Atomic Nucleys McGraw - Hills, 1955)

1. H.Enge.- Introduction 1o Nuclear Physics, >a&c,o=-§u_8.. 1970
12. WE. Burcham - Elemen;s 0f Nuclear Physics, ELBS, Longman, 1985
13. B.L.Cohen- Concpt of Nuciear Physics Tata Mc-Graw Hills, 198¢
14. E. Segre - Neclei, Particles Eenjamin, 1977

Nawva

are required ;0 aitempt five guestions in all. 1aking at jeast pyg
questions from eact Section

- Section A
1. Basic Principles, Canonical 2nd Grand Canonical ensembles:
Coacept of MS:MQQ: distritation, phase space, density of states, Liouville's
theorem. systems and ensemble, entropy in statistical mechanics Connection
u.uw.lanl themmodyanic ang statistical quantigies miCro canonical nﬁﬂuzn.//
Rﬁgggaggwgmggl.& ,
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TTamrllinal roauonal and vibrational contributions to the pertition function

T izal deiomec gas. Specific beat of a diatomic gas. ortho and para

Se cenape
G e

“Zentcal panicles and symmeuty requirement. difficuities with
Maxwe-Bolzmann staistics. quantum distribution functions. Bose-Einstein
ang Feom:-Dirac statistics, Boson statistics and Planck’s formulz, Bose Einstein
cor.senszucn biqu:d He*as a Boson system, quantization of harmonic oscillator
anc crezuon and annihilation of Phonon operators, quantization of fermion
ODeTEI0TS

Theery of Metals : Fermi-Dirac distribution function. density of
Tatzsrzmpzraiure dependence of Fermi energy, specific beat, use of Fermi-
Chrzc sausuces 1 e calculauon of thermal conductivity and electrical
sonducin v, WiZemann - Franz rato, susceptibility. width of conduction band,
Drugeibzory of light absorption in metals. .

< Band Theory : Block theorem, Kronig Penny model, effective
Tosd o7 zelrens, Wigner-Seiz approximation. NFE model, tight binding
meliiad and cacuiznnn of density for 4 band in simple cubic lattice, pseude

Section B

3 Lattice Vibratuibs and Thermal Properties : Interrelatons
seenzen 2lasic constanis C L € and C, wave propagation and expanmental
deramrimaion <7 olasuc constant of cubic crystal, vibrations of linearmono
.ha, 2iatemic lawicss. Determination of phonon dispersion by inelasuc

sczitznng ol neuons. ‘
a“ Semiconductors : law of mass action, calculation of impunty
ductvis clipsoidal energy surfaces in Sioand Ge, Hall nunm\.f..
- ar,a -echanism. optical transitions and Schockely-Read theory

exz.ions Lo ocpaducuvity, phboto-Luminescence. ‘

£t iine. planar and butk defects, colour centres, F-centre and

sg2recata ceniresn alkal: halides. ) ,
o = Maometism : Lammor diamagnetism. Paramagnetsm, ﬂc.bo
5 .g2vis and Qf%.m.aa theories. Susceptibility of rare earth and transiion
A+ Fawomzeretsm Domain theory, Veiss molecutar field and exchange.
,,azm.u,vm.”.w(m: ..r/\.m.me. retazon and its experimental determination by Bn_n.&n
éw.}.,..“ coering, heat capacitv. Nuclear Magnetic resonance: Conditions
o ;“n.,:.,., 2 wwmww eguaiione NMR-experiment and charactesistics of an

Section A
1. L.ucduction to microwaves and its frequency spectnam, Apolication
¢ of microwaves

. bnruersity of Rajasthan /]
Giver and AC and DC, Joseohson tunnelings.

(b} Couper pei ivati toni '3C
theory (o sy MM:W.EM and derivation of BCS Ham: tonian. resalis of 3%
Reference Books N

l. Huag : Staistica Mechanics

2, x.n.z. : Fundamentals of Staustical and Thermedynamical Physice

3. Rice * Statstica’ mechanics and Thermal Physics

4. Kiale Elementary statistica; Mechartics

5. Kiule - Introduction tc Solid State Physics

6. Palicrscn: Solid Stage Physics

M. Levy  : Solig State Physics

Mckeivy : Solid State and Semi-conductor Phys:cs.

PEPER-VINO : (A) MICROWAVE ELECTRONICS
Max. Marks .6 Duration 3 hrs
Note: Ina.Ten questions are io be ser. Five from each secrion. Candida:es

:?:55.&&8&:3& \mﬁnnmhsainm. iaking at ieast ru;
i qii-stons fram each section.

“Vave guides : (a) Rectangular wave guides: Wave Equation & i«

sotutions, TE&TM modes. Dominant mode and choice of wave gnide

Dimensions Metkods of excilation of wave guide.

(d) Circular wave guide-
TEM modes.

{c) Attenuation - Cause of altenuation in wave guides, wal! current
& derivation of atenuation constant, Q of the wave guice.

2. (a) Resonators : Resonant Modes of rectangular and cylindrical

cavity resonators, Q of the Cavily resonators. Excitation
techniques, Introduction 1o Microstrip and Diclectric Esonators.

wave equation & its sohstions TETM&
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Zi2zinc & Magneuc field of oscillations. Modes of oscitiation &

operating characteristics.

Traveling wave tubes : O & M type travelling wave tubes.

Gyrotrons: Constructions of different Gyrotrons, Zield - Particle

n"eraction in Gyrotron.

SMicrowave Measurement :
Muzowave Detectors: Power, Frequency, Afenuation, Impedance
- «ing smith chart, VSWR, Reflectometer, Directivity, coupling
usir g direction coupler. -

= rmplev pennutdvity of material & its measurement: definition of
2o piex of Solids, liquids and powders using shift of minima method.

Section B
.2 Avzlanche Transit Tane Device: Read Diode, Negative resistance
=f an avalanching p-n Junction diode IMPATT and TRAPATT
Oscillator. o
b Transferred Electron Device: Gunn effect, iwo velley. model, High
f1eic Domains, Different Modes for Microwave generation.
¢ Passive Devices: Termination (Short circui: and matched
2rminaions) Attemuator, phase changers, E&H plane Tees, Hybrid
Z=ncions. Directional coupler. v .
T Parememc Amplifier: Varactor, Equation of Capacitance in Linearly
am22d & abrupt p-n junction, Manely Rowe relations, parametric
=nzc wverior and Negative resistance parametric amplifier, use of
_rcator, Noise in parametric amplifiers.
= Microwave Antennas: Introduction to antenna parameters,
*2zn2tc¢ Currents, Electric and magnetic current sheet, Field of
Huveen's source, Radiation from a slot antenna, open end of a
«2v2 guide and Electromagnetic Homs. Prabolic reflectors, Lens
2nicnnas.
Radiation fields of Microstrip wave guide, Microstip wave guide,
Microstrip antenna calculations, Microstrip design formulas.
\;crowave Communication: (a) LOS microwave systems,
Da-ivation of LOS communication range, OTH microwave
ivatams. Desivation of field strength of troposphenic waves.
" Trmsmussion interference and signal damping, Doct propagauce.

EROURIRREE- DA potulorg Luttru

smunicatsorn [ Sateilite frequencies allocation.

L Jnra tiea A
- e valas

Swnoarenous satellites. Satellite orbits, Satellite location with

R

ba

Oy

N Universizy of Raiasihan ) ; 3
I Electromagner;
- msncns%a%wm&».
2. .mdoon.&»EV:Bm,
m Ngs (McGraw Hilyy
+ Antroducton 1o microwa
froc ve th A : i
M. g:nnn_mmc.,._smﬁo,\c»y\n nwonwomwmwn M_\_\ML oy o Pl
- Microwave Circuits & Passive Onio...\m by

9. Antenna Theory,
New York)

&a. pany,).
15.Microwave Active Devj : cuoums
ces, V.
Intemational New Dejpj. ’ by M.L. Sisodia new Age

19. Microwave devices & circui
L cearcuits by 8. Y Liao(PHL I
20. Microwave Principles by H.J. Reich (CBS). -

u—.mgﬂoamgg . .
Of solids & thes ?gmﬂgﬁgg
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Section A
1. Basic properties and occurence. Definitior of plasma. Criteria
© 77.2ma b2haviour. Plasma oscillation. Quasineutrality and Debye shielding.
-2 7.28ma parameter. natural occurence of plasmas. Astrophysical plasmes.
Ziesma a0 Magnetospbere and ionosphere, introduction to various theoretical
approzches : Kineuc, Multi-Fluid and single fluid.

2. Charged particle motion and drifts : Guiding centre motion of
a charges particle. Motion in (i) uniform clectric and magnetic fields (i)
graviianonai and magnetic fields. Motion in non-uniform magpetic field (i)
Grad B perpendicular to B, Grad B drift and curvature drift (i) Grad B parallel
o B aa¢ prnciple of magnetic mirror. Motion in non-uniform electric field
for small larmour radius. Time varyng electic field and polanization drift.

Tia= varying magnetic field adiabatic invariance of magentic moment.
3. Diffiusion and resistivity: Collision and diffusion parameters.
Troow o 2 plasma by diffusion. ambipolar diffusion. Diffusion across a
- _ :2z:212 Coilision in fullv ionized plasma. Plasma resistivity. Diffusion |
77 222 plasmas. Solution of Diffusion squanon. plasma production V
Tt T eermal i0muzaton, sala oquanon. Bref discassion of methods
~7 rlasmaz producton | Sicadv stzte glow discharge. mraowave
. zr2- zn2 mduction Gischaree. Doubte plzuma machine. clementary

- 17z rlzsma diagnostics. dectrostatc and magnetic probes.

2. AHD power generation. bas:c pnnciple and working of MHD
- ez Coedocrvay of gaseons workiny find  Basac fhmd equations.
22 Dhw's law rasadav and Hail gemerators. perfrmance

- it and 2letncad eff:cency of Faraday 2nd Hait Geacracs.
Section B
1. Wiaves in plasma: clectron plasma waves. lon Waves,
T .- -z - 2iacyon Oscillatioes perpendicular o B, wpper hybrid oscillations.
T . - zic ooz waves pependcata w B. jos cydoeron waves, Lower iybod

- I x—ocameenc waves @ field frec pasma. Blocromagnesc waves

- oo - imem B O offs 258 resonznces. Blectromagactic waves parallel
-2 Telz Frdromaeneic waves. M2gnciosOnaC w2 Ts. o
- Eguilibrimm and Stability - Hrdromagacuc equilibnum. “
- e- fmzenenc Geld mio a plasme Classification of 1 thiics, The .
- rs.nrhmuw”nﬁﬁung%mg%&gw

: N:on-livear effects : The Saedeos poecmtial Dexiation of K&V
- Tmer zeceoys wrres, Sofew sphotion i one disren<ion. Flomentary

£ ) ko o [ g WON- BTN

S Py

. References -

Out intertial confinem
; . . €nt and laser fusion Meqhags
plasma beating and probems of fusion, etessr

. N_/ . Mn_ Q..Qﬂ ?JW,SQRN_BS 0 Plasma Physics (Ple
: ¢<omw8.h Plasmys ; Latoratory ang Cosmic.
u.. H.Lr wquﬁb““. Nﬁmuam Phys:cs in'theory and Applicarion.
+ Fudtmm Fundamentals of Plasma Physics (Perganion Press) : 98+
-Leonord : Plasma Diagnosiic Technigues.

Atm Press) 1974,

- Methods in Nog-jj : .
6. Holt and Haske' : Fourdag; amwwgg.;ﬁa.
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foromala
1o swdy temperature variatior: of resistivity for a semr.i-conguctor
and 1o obtain band gap using four probe method.

To stody ball effect and to determine hall coefficent.

To smdy the variation of rigidity of a given specimen as a function

=¢ the emperature.

11 T2 study the dynamics of 2 lattice using elecurical analog.

-2 sruéy ESR and dewermine g-factor for a given specum.

~ deicrmmne ultrasomic velocity and 10 obtain compressibility for 2
srver liquud.

Swdy the characteristics of a given Klysuon and calcuiate the mode
-gmber, E.T.S. and transit Gmc.
gﬁ%?ﬁuﬂ%@ Ene (andio frequency) and
- (ind out te value for and Zo experimentally from the graph.
Stwdy the radiation pattern of a given Pyramidal horn by plotting it
on a Polar graph paper. Find the half power beamwidik and calculate

its gain.

- =ind the diclectric constant of a given solid (Tefion) for three different

“zngilis by using slotted sccuon.

Tind the dicleanc constt of a given hquid {organic) using sloued
sscuion of K-band.

‘erification of Bragg's 1aw USing MICTOWAVES..

Determination 0f Diclcctric Constant of 2 liquid by lecher wire.

Stndy of 2 Heat Capacity of Solids.
Swdy of lamice dispersion.

- X
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