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UNTVERSITYOFJAMMU

NOTIFICATION
Qa/Feb./Adp/jL)

It is hereby notified for the information of all concemed that the vice-Chaocellor, in
articipation of the approval of the Academic Council, is pleased to authorize tle adoption ofthe
revised Syllabi and Courses ofStudy in the subject ofPhysics of Master Degree Programme for
Ist to Memesters under the Choice Bas€d Credit System (through regular mode) in the
main campus for the exarninations to be held in the years as per the details given belowi

Subject

Physics

Semester

Semester-I
Semester-II
Semester-lll
Semester-IV

for the examinatiotr to be held
in the years

December 2018, 2019 and 2020
May 2019,2020 aid2021
December 2019, 2020 and 2021
May 2020, May 2021 and 2022

Assistant ReYi

5dl-
DEAN ACADEMIC AFFAIRS

I

The Syllabi of the courses is available on the University website: llEjgEllUlliyClqillil

No. F. AcdAl/l8/ l1vs9 - lv3qo
oatel: 2'1- 2- 18

Copy for information and necessary action to:

1. Special Secretary to the Vice Chancellor, Ulriversily of JarDmu for the kind
infomation of the Worthy Vice-Chancellor please

2. Sr. P.A. to the Dean Academic AffaiN/ Dean Research Studies

3. Sr. P.A. to the Registrar/Controller ofExamiDations
4. Dean, Faculty of Science

5. HOD/Convener. Boald of Studies in Physics

6. AII members ofthe Board of studies

7.C.A to the Controller ofExaminations
8. I/c Director, Computer Cenhe, University ofJammu
9. Asst. Registar (Coni /Exams. PG/ Inl/Pub.)
10. lncharge, University Website for necessary action please.

/r., .r\,



UNIVERSITY OF JAMMU
COURSE STRUCTURE FOR MASTERS DEGREE PROGRAMME

IN PHYSICS

The following Courses of Study are

(PG) Programme under CBCS in the

prescribed for t'r lo 4s Semester Masters Degree

dubject of Physics (Session 2018-19)

->

Course Title Credits Nature ol
CourseSem- Course Code

r,l^themetical Phvsics 4 Core
I PSPHTC-1OI

blassical Mechanics 1 Core
PSPHTC.I 02

PSPHTC-IO3 iL,'.r',- Meohanics-l 4 Core
4 Core

PSPHTC-I O4 Inreorrred Flectronics-l
8 Core

PSPHPC-105 Lab Work (Practicals) I

4 Core
II PSPHTC.2OI ^',".t,rm 

Mechanics-ll
4 Core

PSPHTC-202 sr,rict'i.AI Mechanics

Iiteerated Electronicsll 4 Core
PSPHTC.2O3
PSPHTC.2O4

pt "iI-"a """- i cs and Plasma PhYs ics 4 Core

Lab Work (Practicals) I Core
PSPHPC.2O5

n MaterehYsicsiceneral ,1 CoreIu

I

PSPHTC-301 Cond

PSPHTC-302 Nu"t*I& pu.ri"l" pt ysicj(GgEf4!) 4 Core

PSPHTE-303 Fii-a." 
""rl 

Matter Phvsics (Special) 4 Elective
4 Elective

PSPHTE-304 Nuclear & Particle Physici llpgglqlliffi 4 lElective

PSlJrTE.3 06lE lect.o!i9{!!9914 4 IElective

PSPHTO-307 G-,t. phrsics (Ooen Course) 4 Open

8 Elective
PSPHPE.3OS Practicals in Condensed Matter fhyslcs

PSPHPE.3O9 6iiiili,l"i-'l N,clear & Particle Phvsics 8 Elective
8 Elective

PSPHPE.3lO Pract cals in Nuclear IheorY

PSPHPE.3 ] I Practicals in Electronics I 8 Elective

4 Elective
IV PSPHTE-401 Condensed Maller Phl sic'(Specral'l)

PSPHTE-402 ItucLiaria particte physics(Speciall) 4 Elective

PSPHTE.4O3
p-t 

".;"" "rtiouid Crvstals (Elective) 4 Elective
1 Eleclive

PSPHTE-404 Ouantum Electrodynamics (hlectlve)

PSPHTE.4O5 F""a"*a vrtte' Phvsics (Special-ll) 1 Elective
4 Elective

PSPHTE-406 Nuclear & Pan icle Ph) sics (Specral-ll.)

PSPHTE.4OT r.1,,"t""r rneorv (Soecial-ll) 4 tlectrve
4 l,lective

PSPTITE-408 Electronics (SPecialJl)

PSPHTO-409 M"d*"Fhyrl". (OP"D 4

PSPHDE-410 Fror.cts ln Conaet sed Mqqg! Jbgcs 8 Elective

1tu_



PSPHDF,-4] ] Pro ecls n Nuclear & Particle Physics 8 Elect
PSPHDE.412 Pro ects n Nuclear Theory 8 Elect
PSPHDE-413 Pro ects n Electronics 8 Elect
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ATE DEPA

Course No. PSPHTCI0l
Credits 4 (3-1-0)
DuratioD of examination: 3 Hours

M.Sc.Physics (131 Semester)
Title : Mathematical Physics
Max. Marks: 100

l)etailed llabus for the examinations to be held in Dec. 2018,2019 and 2020

Objectives : The main objectives of this course are:
. to introduce students to leam mathematjcal tools and techniques.. to apply these techniques to solve problems in physical sciences.

Learning outcomes :

After completing tlis course the students willj

have a good grasp of the basic elements of comp)ex analysis, inciuding the
important integml theorems. They *ill be able to determine the residues oi a
complex function and use the residue theorem and contour integratjon to conlpute
ceftain rypes of inregrals.
be able to determine eigen values and eigenvectors and solve eigenvalue
problems.
undeNtand the concepts oftensor variables and usefulness oftensor analysis.
identify different special mathematical functions: be able to appll special
mathematical functions appropriately in solving problems in physici and modet
real situations usi4g different differential equations.
be able to leam horv to expand function in a Fourier series. and under what
condilions such an expansion is valid. They will leam the connection between
Fourier series ald integral ttansforms (Fourier and Laplace) and be able to use
these integrai transforms to solve mathematical problems reievant 1o the physical
sciences.

Prerequisites:
Knouledge ofcalculus, complex numberc, matrix algebra. vector analJ,sis,
ordinary and paftial differential cquations.

Unit I

Complex Variables:
Functions of a complex vadable, Cauchy Riemann equations, Cauchy Riemann

equations in polar form, Multivalued functions and branch cuts, Anall.ticity and
Singularities of complex functions, Harmonic functjons, complex integration Cauchy,s
integral theorem, Cauchy's integral formula, power series in a complex variable, Taylor
and Laurent series, Residue theorem, Methods offinding residues, Evaluation ofdefinite
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inlegrals by use of residue theorem and contour integration. Simple problems on the

above topics

Unir It

Linear Algebra and Tensor Analysis:
Linear Algebra: Special type of matices: Ofihogonal, Hermitian, anti-I-lermitian and
Unitary matrices, Matrices in Classical and Quantum mechanics: Rotation, Pauli spin and
Dirac matrices, Similar matrices, Orthogonal, Unitary and Similarity transformations,
Determination of eigenvalues and eigen vectors of matrices and their properties. Cayley-
Hamilton theorem, Condition for diagonalizability, Diagonalization ofmatrices
Tensor Analysis: Space of N-dimensions. coordinate transfomatiolt, summation
conv€ntion, contravariant and covariant vectors, Contmvariant, cova ant and mixed
tensors, Kronecker delta, The fully antisymmet c tensor, Tensors ofhigher ranli, scalars
or invariants, symmet c and skew-symmetric tensoN, fundamental operations with
tensors (Addition, Subtraction, Outer multiplication. Contraction. Inner multiplication).
Quotient law, met c tensor, Conjugate or reciprocal tensor, Associate tensors, Simple
problens on the above topics

Unit III

Special functions and Differential Equations:
Beta and Gamna functions and their properties and inter relationships. Bessel's
equation and its solutions, Bessel's functions of firct a1ld second kind, Spherical Bessel
and Neumann functions, Recurrence formulae, Onhogonality of Bessel functions,
Laguerre's differential equation, Rodrigues' formula, Generating Function. Orthogonal
properties, Power series solution of ordinary differential equations, Singular poims:
regular and inegular singular poinls; Frobenius method, Wronskian method

Unit Iv

Fourier Series and Transforms:
Fourier series, Dirichlet conditions, determination of Fourier coefficients. F.S. for
arbitrary period, discontinuous functions, half-wave expansions, applicarions of Fourier
series (square, triangular, saw tooth waves and half wave and fulI wave rectifiers),
Parseval's theorem, Complex form of Fourier series, Fourier integrals, Fourier and

inverse Fou er transforms, Fourier integral theorem, Fou er sine and cosine transforms.

Pmperties ofFourier lransfoms, Fou er Transform ofDirac Delta function, Convolution
theorem, Parceval's identity, Fourier transfom of derivatives, Simple problems on the

above topics

Unit V

Laplace Transforms:
Laplace transform, Conditions for L.T., Properties of L.T., First and Second shifting
theorems, L.T. ofderivatives, L.T. ofintegrals, L.T. ofperiodic functions, Initial and

i?rE \", @\)'/ 
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final value theorcms, Convolution Theorem, Relationship between Fourier and Laplacetransfoms, Inverse L.T. ofderivatives, Inverse L.T. oflntegrals, Inr"o" I-.i. U, pu.tiut
fraction's method, Inverse L.T by Convolution. Solurion of Diff"*ri"i"Or",.^ WLaplace traNfoms, Simple problems on the above topics.

Text and Refereoce Books:

I . Marhemalical_Merhods for phl sicisrs by C.B. Ar{Ien and H.J. Weberz. ruatnces and I ensors for ph)sicisls by A.W. JoshiJ. schaum's O^ullines C.omplex variables b1 Murral. R. Spiegel

' l\i".,T#; 3;ll;:,orrheor) 
and Probrems or Laprace irJsrorms bv

5. Schaum's Outline ofTheoN and
Spiegel " problems ofFourier Analysis by Munay R'

6. Schaum,s Outline ofTheorv and problems ofTensor Anaiysis by Munay. R.Spiegei

I td.t1":".d Engineering Marhemarics by f. Kreys./ig8. Special firnctions. by F.D. Rainvile
9. Specjal ftrnctions. by W.W. Bell
10. Marhematical Merhods for physics and Engineering, by K.F. Riley, M.p.Hobson and S.J. Bence
I l. Marhematical Methods in the physical Sciences by Mary L. Boasi2. Marhemarical phlsics b5 B.D. Cupra
I3. Marhemarical physics by H.K. Dass
14. Malhemalical physics by B.S. Rajpur
15. Mathematical physics by Satya p;akash

T,valuation Scheme
The strdents shall te roitifluously evaluated du ng the conduct of each course on the
basis of their perfomance as follows:

Minor Tests

The minor test would consist oftwo sections (A & B). Section A *.ould consist o1 threeshofi answer type questions (05 marks each) and section B wourd consist of two ronganswer type questions (10 marks each). students are required to answer t\vo questionsfrom section A and one question from sectjon B. No preparatory holidays shall be

Examination 1-heoryy Syllabus to be
covered ir the
examination

Time allotted
for the
examinationMinor Test I laftei- dar s Up to 25 9/o I and halfhourMinor Test II (after 60 upto50%

Major Test I (after 90 Up to 100 %

TAL o Y fu%b*



prcvided for the minor tests. Those candidates who have appeared in Minor I ests and
failed to get the minimum required marks i.e. 14 out of+O will be eligible to re_appear in
tle Minor Tests only once.

Major Test

There shall be ten questions in the Major Test out of u,hich 0g questions (as Section A)'would be set out of the 50% ofthe Syllabus not covered in the Minor Test t and
Minor Test 2. The rcmaining 02 questions (as Section B) would be set across the units of
the 50% of the Syllabus covered in the Minor Test I and Minor Test 2. Each question
shall comprise of two parts
Part (a) objective/ short answer type of03 marks each
Part (b) long answer type of09 marks each

The candidates are required to attempt four questions from section A and one
question from section B. All questions shall carry equal marks.

T.,*WMO,V/ ,b*



POST GI{q,DUATE DI,PARI'NTI]NT OF PH\ SI('S. UNIVf RSI'I \ OT' JA1IMU

DETAILED SYLLABUS

M-Sc. Phlsics ( l'r -senresler)

Course No. PSPHTCI02

Duration of Examination : Shours
Credits : ,l(4-0-0)

Title: Classical Mechanics

Maximum Marks : 100

a) Major Test : 60

b) Minor Tests 0 & II): 40

Syllabus for the examination to be hekl io Dec 2018, Dec 2019, Dec 2020.

Obiectives I Theobje.tiveorlhiscou6eistoapprseandequiplhesrudenrswthrheknowledgeoiLagranlran Hah trontan principtes

Equel ons, €nonEal aa.slormai ons so thal sludents may apply lhese equal ons and prnciptes rn moneh phys!6 rese3rch Ths@urseaso
qlves strong theoEllcal folndalion lor advaned physis les in Hamitonian hechanic tor Slat,stEa and euantum Mechani6 physiG

UNIT-I ConstrainedMotionandLagtangianformulation

Revision of Conshaints and their types, D Alemtert's p nciple, Lagrange's equations, kinetic
energy function and theorem on total energl-, Lagrangian formulation Ior conservative
theorems and in an elechomagletic field, Gauge h.ansfornatiol.rs, Appli.ations of Lagrange,s
equations.

(10)

UNIT-II Non-inertial frames of References ,Cenkal force

Rotahng frames of reference, urertial forces in rotating frames, Larmour precision,
electromagnetic aflalogy of inertial effects of codolis force,two body central force problem,
stability of orbits, condition for closure, integrable power laws, orbits of artificial satellites.
virial theorem and problems.

- (10)

UNIT-III VariationalprincipleandHamilton'sformulation

Vadational principle, Euler's equatiory Applications of variational principle, shortest distance
probleDl, branchistrochrone, Geodesics of a spheie, Hamilton function and Hamilton's
equation of motion, configuration space, phase space, state space, Lagrangian and
Hamiltonian of relativistic particles, App[cations of variational principle alrd Hamilton
equations.

(10)

UNlT-Manonical transformation and Brackets

Legendre Transformatio& Generating functiont condition for canonical transformation and
problems, Definitions, identities, Poisson theorem, Relationship between angular momentum

7?,t^ &* 0.\M ufr%'S



and 
_ 

Poisson trackets, Lagrange brackets, Relationship between pojsson
Brackets, problerns.

and Lagr-rnge

(10)

UNIT-V Hamilton-Jacobi Method

Hamilton-Jacobi equatioL Hamilton,s charactedstic function, Hamilton_ Jacobi equation forHamilton's charactedstic function (conseruative svstem), Separation of variables in Hamilton
Jacobiequatiory Action and angle variables, problem of Harmonic oscillator using action anglevariables, Hamilton Jacobi equation4eometrical optics and Wave Mechaaics, problems

Text &Reference Books:

1. Classical Mechanics by H.Goldstein
2. Classical Mechanics of particles and system by Marion and Thomtron
3. Classical Mechanics by p.V. panat
4. Classical Mechanics by N.C.Rana and p.S.loag
5. Classical Mechanics by J.C.Upadhyaya
6. Classical Mechanics by Satyaprakash
7. Introduction to classical Mechanics by R.G.Takawale and p.S.puranik

Evaluation Scheme

The students sharr be continuousry evaruated duringthe conduct ofeach course on the basis oftheir
performance as follows:

Examination (Theory, Syllabus to be Time allotted for % Weightage

{Marks)

rnor r€n I laner30 days) upto25% 20

Mrnor resr tr (after 60 days) upto50 % l and half hour 2A

tvtalor rest I (after SOdays) up to 100 % 03 hours 60

Section A would consist
of two long answer type

(10)

of three short answer type
questions (10 marks each).

The minor test woutd consist of two sections (A & B).
questions (05 marks each) and section B would consist

parh+ O ,Wdf'er *,



DETAILED SYLLABUS
M.Sc. Physics (1" &rnester.;

Course No. PSPHTCI03
Duration of Exa.rnination | 3hours
Credits : 4(4-0-0)

Title: Quantum Mechanics-I
Marimum Marks : 100
a) Major Test : 60

Syuabus for the examination to be herd in D"""n,,'.. r0,:lxi::;l::t;Jir.J?l'.".*. r,
Obiectives:

It is an essential core coune for tle students of M. Sc. physics in l 
sr semester. The

course covers the General formalism of euantum Mechanics, Application of
Schrodinger equation and Angular Momenturn.

Generar Formarism: 
unit-I

Introduction 
,about the state ofa system . Hilbert space and Wave functions ( the linear vector

space and Hilbert space , Dimensions and Basis of a vector space, Square_lntegrable wave
functions). One- and three- dimensional wave packets. .otlon of *ur" fo"tet, Differential
equation satisfied by wave packet. wave packets and uncertainty .elation's, Gaussian warepacket. wave packet in momentum space, Ehrenfest,s Theorem.

Unit -II
Applications of SchrodingerEquationi

,a-1"^-Ol:::.S,:i1llir,:e, 
square weit porential, particte in two and three dimensional box. exchange

::9:l:1111 """,_O."r,al 
degenera-cy. symmetric and anri_symmetric stares, solurion of free panicie

)chJodlngeJ equation in spherical polar coordinales, solution of three dimensional harmonic
oscllrator sch_rodlnger equation in spherical polar coordinates, degeneracy of harmonic oscillalor
states.

Irlatrix Representation: 
unit-Ill

Basic postulates of quantum mechanics. expansion postulate. operator representatjon ofdynamical variables. Commutation of operators, Adjoini and U"#it;or 
- 
op".uto... Unitu.y

op^eraloJ. Eigen. value 
.problem forlperators, properties of Eigen functions and Eigen values oiH.ermlron opcrators. S-imuhaneous Eigen functions, Dirac Delta function and Box normalisation

01 Iree panrcle wave function. Uncefiainty principle in operator approach, Ket & Bm notation,mat x representation ofwave function & operatois. Eigen spectrum ofone_dimension Harmonjc
oscillator using matrix mechanics.

TheoryofAngurarMometrtum-I: 
unit-lv

@&&
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Students are required to answer two questions from section A and one question from section B. No preparatory
holidays shall be provided for the minor tests. Those candidates who have appeared in Minor Tests and failed
toEettheminimum requked marks i.e. 14 out of40 willbe eligibte to re,eppearin the MinorTests onty once.

MajorTest

There shall beten questions in the Major Test out of which 08 questions (as Section A) would be set out of
the 50% of the Syllabus not covered in the Minor Test 1 and Minor Test 2. The remaining 02 questions (as

Section B) would be set across the units of the 50% of the Syllabus covered in the Minor Test 1 and Minor Test
2. Ea€h question shallcomprise oftwo parts

Pan (a) objective/short answertype of03 marks each

Part (b) long answertype of09 marks each

The candidBtes are required to attempt lour questions from section A and one question from section B.

Allquestions shall carry equal marks.

D /-\4)
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)

Definition ofgeneralised angular momentum, operators for {., l- , J, commutation relation ofangrrlar.rnomentum_wirh r& p. Specrrum ofrt", ,"rr", "i:; "rji,, o'p".""#r, ,". q.uiral angutarmomenlum L in spherical polar coordinates. l-igen values-and fig; fl,n"iion 
"l r , alla rl. "Spil

anguJar Momenrum. E.igen valueq and Eigen n.,"i,i"* "ii, ai]'
Theory of Angular Mometrtum-Il: 

Iln -v

MatrixrepresentationofJ2.J,.J*.J,J,,Jr,forj=l/2,1. pauli,s Spin matrices and theirproperties. Addilion of two aneular
b";d* ;.';;;;";;.;ilffi*"?'i,#iTli;,11"',"lil, l#::,*i"*J::;"H::i:,:,1"*:lc.c. Co-etficienrs for rhi cases {ir 1,=i u.1r=r 2. {ii, j;= i;:;;=1"'""''"'"'
Text and Reference Books:

l. L.I. Schiff, euantum Mechanics (Mccraw_Hiil)
2. S.Gasiqrowicz, euantum physics (Wiley)
3. B.Craseman and J.D. powell, euantum Mechanics (Addison Wesley)4. A.P. Messiah. euanlum Mechanics
5. J.S. Sakurai, Modem euantum Mechanics
6. Mathews and Vanl<atesan, euantum Mechanics

Evaluation Scheme
The students shal be continuously evaruated during the conduct ofeach course on the basis of
their performance as follows:

Minor Tests

The minor test would consist of two sections (A & B). Section A would consist of thjee shortanswer type questions (05 marks eacb) and section B would consist of two long answer typequestions (10 marks each). Students ar.
question rrom "ection B. ,," ;;;;il;ffi:lj: :ffiT#::ff:jT: i.I;:::"L-ir""::
candidates $'ho have appeared in Minor Tests and failed to get the minimum required marks i.e.14 out of 40 will be eligible to re_appear in the Minor Tests orily on"". 

-- *
Major Test
There shail be ten questions in the Maior Test out of which 0g questions (as Section A) wouidbe set. our 

-of 
the 50o,o of rhe Syllabus not covered in the Minor Test I and Minor Test 2. Theremaining 02 questions (as Section B) wourd be set across the units of the 50% of the sylrabuscovered in the Minor Test I and Minor Test 2. Each question shutt 

"o.p.i"" J*o p*, ,Part (a) objective/ short answer type ofo3 marks each

+"r/t2-\
-frr't\

Eramination (Theo! Syllabus to be
covered in the
examinatiotr

Time allotted
for the
examinatior

Minor Test I (after 30 Up lo 25 o/o I and halfhourMinor Test laftei-O di I and halfhour
or Test I (r{ter 90

7?,r^&+ (Dl V % (*;



Part (b) Iong answer type of 09 marks each :

The candidates are required to attempt four questions fiom Section A and one

question from Section B. All questions shall carry equal marks.

a
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POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF JAMMU
Derailed Syllabus : M.Sc.physics (Ist Senester)
Course No. pSpHTCl04
credits:4 (4-0-0j Title : Integrated Electrorics - I
Duration of Examination : 3 hrs. 

Maximum Ma*s : I 00

Syllabus for the examinatioh to be held in Dec 2018, Dec 2019, Dec 2020.
Objectives:
This corlrse consists of two Dfis:

:] ::1":19*.or Phrslcs tUnit I., and ,r)ot Digiral Eleclronics (Unir lV and V)

,-\ objectives of firsl three units are -l. I o underctand the basic fundarr2. To .,nae.sranj il ;;##;""js^of 
semiconductor device physics

BJT.S. semrconduclors $.ilh applicalion ro lhe pN junction dclicc and

3*,-tTl],-o ,with.semiconductor physics can help rhe inlerested srudercxamrne ad\anced semiconductor marerial.;;;;""::,ll:.1ltr(rcsreo sluclenls lo select such area toThe objectives ofnex, ,*o ,riur-.*'''' 
nu't lor de\ ice applicalions.

t. To familiarize students witi
Combjnationaj logic circuits
Sequential logic circuits

1 I.l digjral logic gates are buitl using lransistorsr. Design and build ofdigital logic systems

UNIT I
Se"'qlrducting Materials, Carrier Cotrcentration & transport

,H:.;::T ::" :;ruTi:lffi ,I:reriats: 
eremenra r and compound semicond ucrors. r he r alence

in*in'it t",ni"ouau..t"o... 
'r--,,'i":: llt :1:o' l*1.':del the energv-Momentum diag*m of

semiconductors, ,;-#;;:i and energy disrribulion of carriers ;nside irtrln.;" _iiop"a
semiconductors band gap semiconductors, non degenerate and degenerate
Intrinsic ca.rier concentmtion. carrier ,Halleffect. drift in electric field: mobility, Resistivrr) and Conductivity,
carrier diffusion phenomenon: Einsrein's rerationship, constancy of Fermi Lever across a junction,
.""il,.,i:l[iflil::"#];""jfiJJffi.il.;;:;".r'"'ii#."1",,0ffi,i'aue"..""o-binutio,,

A1a{
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UNIT II
pn Junction

pn jrr,ctio building blocks of pn junction theory: thermal equilibrium condition, depletion region (abrupt
and linearly graded junctions),

Depletion capacitance, Capacitance-Voltage characteristics;
Current-Voltage characteristics: Ideal characteristics, generation-recombination and high-injection effects,
tempelature effect.

Charge storage and transient behaviour: minority carier storage, diffusion capacitance, tansienl behaviour,
small signal model ofthe diode,
junction breakdown: tunneling effect and avalanche multiplication: semiconductor heterojunctions.

UNIT III

Diodes and B.IT'S

Emission in semiconductors, optical absorytion, spontaneous and stimulated emission. Transferred electron
effect (Gunn Diode), Tunnel diode, IMPATT Diode, Light Emitting Diodes and semiconducror LASERS,
Photodiodes, Introduction to solar cells: Solar cell structure, solar cell pammeters.

Bipolar junction Transistors: Principle of Operatioq Transistor action: opetation in active mode. curenl
gain. Modes of operation of BJT, Cunent Voltage characteristics of common base alld cornmon eD tter
configuration, frequency response atd swiding in BJT.

UNIT IV

Combitrational Logic Circuits

Intoduction to Logic families, Characteristics of Digital ICs, Transistor as switch, TTL, binary number
system, Decimal to binary and binary to decimal conversion, Logic Gates.

Review of Boolean Laws & Theorems,, Standard forms of Boolean expressions (SOP & POS form) and
their implementation; simplification of SOP & POS Boolean expressions using K-maps (upto s-variables)
and Quine McClusky method (upto 5 variable).

Adders, subtactors, lncoder, De-coder, Comparator, Multiplexer, De-multiplexers, Parity generator and
checker, Seven Segment decode..

UNIT V

0lb-
K,'\
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Sequential oircuits

Clock waveform and its characteristics, One bit memories: RS, JK, JK-masler slave, D and T Flip Flops

(Unlocked, Locked and Edge riggered;.
Counters: Modulus of Counter, ssynchronous 2-bit, Up/Down and decade counter, design of synchronous

counter (Mod-8).

Resistors: Shift Resistors (SISO, SIPO, PISO and PIPO), applications ofShifl Register.

Memory Systems: RAM, ROM, EPROM, EEROM.

Texl and Reference Books:

l. Semiconductor Devices: Physics & Technology; S.M.Sze, Johr Wiley & Sons.

2. Introduction to semiconduclor mate als and devices, M.S. Tyagi.

3. Solid State Electronics Devices: Ben. G. Streetman: Prentice-Hall oflndia Ltd.

_! Modem Semiconductor devices for Integrated circuits by Chenming Calvin Hu, Pearson Publications
5. Digital Electronics, A Anand Kumar
6. Djgital Eleclronics by C.K. Klarate (Oxford Higher Education)

7. Digital Electronics An Introduction to Theory and Practice by William H. Gothmann

Evaluation Scheme

The students shall be conlinuously evaluated during the conduct ofeach course on the basis oftheir

performance as follows:

Examination (TheonJ Syllabus to be
crovered ia tLe
examination

Time allotted
fqr ttre
examination

"^
Weightage
(Marks)

Minor Test I (after r0 dal.s) {.1D io 25 % I and halfhour 20

"ror Test II (after 60 days Upto50% I and halfhour 20
llllicr Test I (after 90 Up ro 100 % 03 hours 60

Minor Tests

The minor test would consist of two sections (A & B). Section A would consist of three short answer type
questions (05 marks each) and section B would consist of two long answer type questions (10 marks each).

Sludents are required to answer two questions from section A and one question from section B. No
prepamtory holidays shall be provided for the minor tests. Those candidates who have appeared in Minor
Tests and failed to get the minimum required marks i.e. 14 out of40 will be eligible to re-appear in the

Minor Tests only once

Major Test

There shall be ten questions in the Major Test out of \,\.hich 08 questions (as Section A) \{ould be set out

of the 50% ofthe Syllabus not covered in the Minor Test 1 and Minor Test 2. The remaining 02 questions
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(as section B) would be ser acrcss the units of the 50% ofthe Syllabus covered in the Minor Test I and
Nlinor Test 2. Each question shall comprise of two parts
Palt (a) objective/ short answer t)?e of03 marks each
Part (b) long answer type of09 marks each

The candidates are required to attempt four questions fiom section A and one question from sectiorr
B. All questions shall cany equal marks.
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POST GRADUATE DEPARTMENT OF PHYSICS. UNIVERSII'Y OF JAMMU

List of experiments

Detailed Syllabus: M.Sc.Physics (l't semester)
Course No. PSPHPCI05 Titler Credits: 8 (0-0-15)
Maximum Marks: 200

Examination to be held in Dec 2018, Dec 2019, Dec 2020.

Obiectives of the course:

The objective ofthis course is to get basic training on the experiments of various

topics . The students Bet grasp of Dark room experiments such as Laser Experiment,

Cauchy constants, Diffraction at St.edge etc. They get good concepts from the
- experiments like BH curve, ESR, Fourprobe. We are also trying to get new
' experiments like Planck's constant with LED , PCB designing , studying various sensing

devices , N,leasurement ofPank's constant , which give the M.Sc students much clarity ofthe subjecr.

Existing practicals

1. Four Probe

2. ESR

3. Hall Effect

4. Laser

5. B_H Curve

6. Diffraction of St. Edge

7. Multivibrator

8. FET

_ 9. Diode Characterisucs

10. cRo

11. H-parameters

12. Solid State Power Supply

13. Michelson lnterferrometer
14. Cauchy's Constant

15. UJT

16. Optoelectronics Devices

17. To study the operation and working principle ofJK, D and T Flip Flop
l8.To study the decoder for conversion ofBCD to seven segrnent display.
19.To study Iogic gates and vedfy DeMorgan's law
20.To study RC coupled amplifier and plot a gaph between gain and frequency
21.To study astable multivibrator using 555 timer.
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22.To determine Planck constant using the stopping potential ofdifferent filters

Proposed list ofthe experiments for M.Sc. Physics (l't and 2nd ) Semester
course with existing infrastructure.

1. To design inverting and non-inverting op-amp ard to study gain ofeach and observe the
waveforms on CRO

2. To design and study the various electronic circuits (halfwave rectifier, full wave rectifier,
clipper, clamper etc) using Expeyes-l7 and to study their input outprjt \a,ave folms.

3. Design and observe input output wavefoms ofvarious logic gates using Expeyes-l7
4. Detemination ofthe electonic cha.rge by Milikan's oil drop experimenl

List of the experiments for M.Sc. Physics (l't and 2nd ) Semester course.

Total =Rs.5,985 Lakhs (Excludtug GST) and coustoms duty (if any)

Evaluation Scheme

Practical examination consists of two parts - Intemal and Extemal. Intemal part is
50% ofthe total marks and external is 50olo ofthe total marks.

t

Note:

S. No. Name of ExDeriment Pieces of Scientific eouiDment ProDosed for Cosr in INR
1 To determine Planck's

constant with LED
EducationalKit I "' sem 0.20 Lakh

2 To study divergence of
Laser light

Experimental set up 2rd 0.25 laklr

3 To study various sensing
devices

Sensoi Lab kit l"' and 2^d 0.80 Lakt'

I To leam PCB desiqnins PCB Prototype Machine 4.22 Lakh
5

D€termination of the specifi c
rotalion of sugar solution
using Half Shade Polarineter

Study ofvariation ofangle of
rolation of sugar solution
with its concentmtion

HalfShade Polarimeter i" and 2'o Rs.'18 Lakh

6
Plank's Constant

' Measurement of
Pank's constant

SN627 l " and 2'd Rs.33,500/-
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Addition and deletion in the list ofpractical's may be made from time to time by
the department.
Minimum of06 practical's have to be performed in a given semester.
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POST GRADT]ATE DtrPARTMENT OF PHYSICS, T]NIVERSITY OF JAMMU

DETAILED SYLLABUS
M-S". Phys,c(rll'7=....1..)

Course No. PSPHTC2o1
Duration of Exafiination : 3hours
Credits : .1(4-0-0)

Title: Quantum Merhanics-II
Maximum Marks : 100

a) Major Test : 60

b) Minor Tests (l & II): 40

Syllabus for the examiDatiotr to be held itr Jt rc 2019,2020 
^td 

2021-

Obiectives:
!t is atr essential core course for the students of M. Sc. Physics itr 2nd semester.

The course covers the detriled contents about the Perturbation Tbeory and Scattering
Theory.

Unit-I

Perturbation Theory
Time-independent non-degenerate perturbation theory up to second order, Application to
perturbed harmonic oscillator, Time-independent degenerate perturbation theory up to first
order, Application ofdegenerale pe(urbation thmry to Stark effect and Zeeman effect. Time-
dependent Perturbation theory, calculation of first order transition amplitude, transition
probability and derivation ofFermi's Golden rule.

Unir-Il

Semi classical theory of radiation, Einstein's co-efficients of emission and absorption.
Adiabatic and Sudden approximations, expression for tmnsition probabilities. Transition rates

for absorption and €mission of radiation, Transition rates with the Dipole approximation,
Transition rates from the first excited states to the ground state foi an isotropic (3-
dimensional) harmonic oscillator ofcharge q.

Untt-[I
Variational techniquc, its application to gound state ofHelium atom. W.K.B-approximalion,
classical fuming points, connection formulae, application of W.K.B to bound state problem

and tunnelling, o. - decay derivation, GeigerNuttal Law.

Unit-IV
Scattering theory-l
Differential and total scaftering cross'sections, scattering amplitude, relation between
diflerential scattering crcss-section and scaftering amplitude, Laboratory and Centre ofmass
reference frames, relation of scattering angles and cross-sections in Laboratory and Centre of
mass systems, Partial wave analysis, expression for scattering amplitude and total scattering
cross-section in terms ofphase shifts, scattering by a perfectly rigid sphere and by square
well potential, deduction ofoptical theorem from scattering cross-section.

Unit-V

Scattering theory-II
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Frce particle Green's function, Green's function method for scattering, derivation of
scattering amplitude and Bom approximation, validity ofBom approximation, application of
Bom approximation to square well, Yukawa and screen coulomb potential, Scattering of
idenlicalparticles.

Text and Reference books:

l. N. Zettili, Quantum Mechanics concepts and application (Wiley)

2. J.J. Sakurai, Modem Quantum Mechanics.

3. L.I. Schiff, Quantum Mechanics (Mcgaw-Hill).

4. S. Gasiorowicz, Quantum Mechanics (Wiley)

5. Mathews and Venkatesan, Quantum Mechanics.

6. B. Craseman and J D Powell, Quantum Mechanics (Addison wesley)

Evaluation Scheme

The students shall be continuously evaluated during the conduct of each course on the basis

oftheir performance as follows:

Eramination (Theory) Syllabus to

covered in

examination

be

the

Time allotted

for the

examinatiotr

Weightage

(Marks)

Nlinor Test I (after 30 days) Up to25 % I and halfhour 20

Minor Test II (after 60 days) Upto50% 1 and halfhour 20

Major Test I (after 90 days) Up to 100 % 03 hours 60

Minor Tests

The minor lest would consist oftwo sections (A & B). Section A would consist ofthree short

answer type questions (05 marks each) and section B would consist oftwo long answer type

questions (10 marks each). Students are required to answer two questions from section A and

one question from section B. No preparalory holidays shall be provided for the minor tesis.

Those candidates who have appeared in Minor Tests and lailed to get the minimum required

ma.ks i.e. l4 out of,l0 will be eligible to re-appear in the Minor Tests only once.

Major Test

There shall be ten questions in the Major Test out of which 08 questions (as Section A)

would be set out of the 50% ofthe Syllabus not covered in the Minor Test I and Minor

Iest 2. The remaining 02 questions (as Section B) would be set across the units of the 50%

ofthe Syllabus covered in the Minor Test I and Minor Test 2. Each question shall comprise

of t\r,o parts :
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Part (a) objeciive/ short answer tvpe of03 marks each

Part (b) long answer type of09 marks each

The candidates are required to attempt Four queslions from section A and One questjon
from section B. All questions shall cany equal marks.
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M.SC PHYSICS SEMESTER-II

M.Sc. Physics (2'd -semesl€r)

Course No. PSPHTC2o2 Title:statistical Mechanics

Duration of Examination :3hours Maximum Marks : 100

Credits : 4(4-0-0) a) Major Test : 60

b) Minor Tests (l & ll): 40

Syllabus for the examinatior to be held in June 2019,2020 and 2021.

Obiective of the course The oDJecrlve ofthis course is to ;ntroduce the student to today's

understanding ofslal,stical physics and slatitlicttl rnechanics. This course develops concepts

in classical ]aws ofthermodynamics and their application. postulates ofstatislical mechanics,

statistical interpretation ofthermodynamics, microcanonical, canonical and granl canonical

€nsembles; the methods ofstatistical mechanics are used to develop the statistics for Rose-

Eirstein, Fermi-Dirac and photon gases; selected topics from low temperature physics and

electrical and thermal prcperties ofmatter are discussed. The last portion ofthe course will be

principally concerned with phase transitions. specifically first order phase tmnsitions. phase

separation. continuous phase transitions. and the Landau theoiy ofphase transitions

UNIT I: Statistical Thermodynamics

Foundations of statistical mechanics, specification of states of a system-the m;crostate and

the macrostate. phase space, Liouville's Theorem, Stalistical concept of Temperature and

entropy Maxwell-Boltzmann distribution, detemination of undetermined multipliers p and

' ct, equipartition of energy, free energy. Entropy of mixing and Gibb's paradox, the semi-

classical p€rfect gas.

UNIT II: Classical Statistical Mechanics

Ensembles. microcanonical ensemble, canonical ensemble thermodynamic properties of the

canonical ensemble, evaluation of the total panition function, partition function in the

presence of interactions. fluctuation of the assembly energy in a canonical ensemble, grand

canonical ensemble, lhe grand partition function and its evaluation, fluctuations in the

number ofsystems, the chemical potentials in the equilibrium state.

UNIT III: Quantum Statistics ofideal gases

Bose-Einslein stalistics, the Bose-Einstein gas. Einstein diffusion equation, Bose_Einstein

condensation, the photon gas, Fermi-Dirac statistics, the Fermi_Dirac gas, the electron gas.

the thermodynamics of gases (evaluation of Boltzmann partition function and classical

partition function), classical ideal gas.
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UNIT IV: Phase Transition and Critical phenomena

Phase Transition: first order and continuous, Critical exponent and scaling relation, order
parameters. Calculation ofexponents from Mean field theory and Landau's theory, . Is;ng
Model. parlition function for one-dimensional case, equivalence ofthe Ising model to other
models, chemicalequilibrium and Saha ionization formula. the Bragg-williams
approximat;on, the Bethe-Peierls approximation

UNIT V: Fluctuations

Correlation ofspace-time depbndent fluctuations. Fluctllations and transpon phen^mena,

fluctuation-dissipation theorem, the Fokker-Planck equation. Brownian motion, Langevin
Theory of Brownian motion

Reference Books:

I . Fundamentals of Statistical and Thermal Physics by F. Reif.
2. Fundamentals ofStalistical mechanics by B.B Laud

3. Sraliqical Mechanic, b1 K. Huang.

4. SLati<lical Mechanics b) R.K. Palhria
5. Statistical Mechanics by R. Kubo
6. Slatistical Physics by Landau and Lifshitz.
7. Statistical Mechanics : Satya Prakash, Kedar Nath Ram Nath Publication

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis

oftheir performance as follows:

Examination (theory) Syllabus to be

covered in the
examination

Time allotted for
the examination

% Weightage

(Marks)

Minor Test I (after 30 days) upto 25 % 1 and half hour 20

Minor Test ll (after 60 daysl Upto50% 1 and half hour 20
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MajorTest l(after 90 days) Up to 100 % 03 hours 60

MinorTests

The minor test would consist of two sections (A & B). Section A would consist of three short
answer type qLlestions (05 marks each) and section B would consist of two long answer type
questions (10 marks each). Students are required to answer two questions from section A
and one question from section B_ No preparatory holidays shall be provided for the mrnor
tests. Those candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of40 willbe eligible to re appear in the MinorTests onlyonce.

MaiorTest

There shall be ten questions in the Major Test out of which 08 questions (as Section A)
would be set out of the 50% of the Syllabus not covered in the Minor Test 1 and Minor
Test 2. The remaining 02 questions (as Section B) would be set across the units of the 50% of
the Syllabus covered in the Minor Test 1 and Minor Test 2. Each question shall comprise of
two parts

Part {a) objective/ short answer type of03 marks each

Part (b) long answer type ol 09 marks each

The candidates are requared to attempt four questions from section A and one
question from section B. All questions shall carry equal marks.
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POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF JAMMU

Detailed Syllabus :

Course No. PSPHTC2O3

Credits : 4 (4-0-0)

Duration of Examination : 3 hrs.

M.Sc. Physics (ll Semester)

Title : Integratcd Electronics - II
Maximum Marks : 100

Syllabus for the examination to be held in JItrne 2019,2020 &2021,

Objectives : This course colers four major aspects ofElectrcnics
a) Operational Amplifiers- Operational amplifier is one tundamental building block of analog circuits. when used

properly in negative feedback configurations, the overall closed loop transfer chamcteristic can be pre€isely sel by

stable passive componenls such as resistors, capacjtors, and diodes, regardless oflhe polential variation ofopen loop

paramet€rs. Negative feedback amplifier with op amp operating al its core provides key to highly reliable and stable

analog tunctions.
The objective underrhis section is to encourage the studenls 10 leam and undersrand the OP Amps and its applicalions. so

that they can theoretically realize such analog circuits using Op Amps.

b) Analog and Digital Circuits
The objecdve ofrhis section to undersrand some special ICs thal is used to design different elecaonic timers, generaiors

and oscillators.

c) Radio waves
Familiarizalion of Radio waves is imponanr ro undersiand the eieatronic communication. Thus this ponion covers the

objecrives regard;ng leaming of electromagneric waves. How anlenna is imponanl to receive and mdiale radio !va!es.

Students should know the esserlrialparts ofbasic TV tmnsmitlers and receivers with their working. Basic understanding

of Superheterodyne receivers is also importarn.

d) Microprocessor
Microprocessor is ihe cours€ used to provide an understanding of microprocessor hardware and software. Technicians

completing this course \.vill work with microprocessor based equipment, and be capable of distinguisl ing hardware fiorn

software faults. The super;or students will also be capable of participaring in p'roduct developrnent efforts. including

'uppod and de\elopmenr ofassenbly lansudee code

UNIT I

Operational Amplifi er-I

Differential Amplifiers: Circuits Configurations, dual input, balanced outPut differential amplifier.

Iltroduction to Op-amps: Block diagram of a typical Op-amp, Circuit symbol and terminals, equivalenl

circuit and transfer characteristics, Ideal op-amp. lnput, Output and supply voltages. Open loop

configurations of Op-amps (the differential amplifier, inverting and non-inverting amplifiers) DC analysis

(inverting and non-invefiing), CMRR, constant curent bias.

Op-amp with negative feedback: Voltage series feedback - effect of feedback, bandwidth and output offset

voltage, voltage follower.
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UNIT II

Operational Amplifi er-II

Practical op-amp : input-offset voltage, input bias current, input offset currefll, totai output offset vortage,CMRR, frequency .esponse.
DC- and AC amplifier' summing, scaling and averaging amplifiers, instrumentation amprifier: integrator anddif*rentiator. Oscillators : principle, types, f."qren"y .tubility, ."rporr". it" pt*" .t,ift *"ilh; ;;;;tunable oscillator. MultivibEtors: Monostable and astable MV

UNIT III

Analog and Digital Circuits

i iialog computation, active firters, logarithmic and antiloga thmic amplifier, sampre and hold amplifiers.square and t anguiar \r,ave generators, 555 timer, Schmitt trigger, clipper and clamper.
Voltage Regulators: Zener diode as voltage regulator. O*f i-ofu,ity'."grtut"d power supplies using 7g XXand 79 XX series regulators (Basic ideas only).
Digital to analog converters (ladder and weighed resistor types), Analog to digital converterc (Counter type.successive approximatjon and dual slope conyerters), Applications ofDACS and ADCS.

UNIT IV

Radio Waves and Receivers

Introduction to the Erectromagnetic waves and their opticar properties, various modes of radio uavepropagation (space wevo propegation, sky wave propagation unj g-rnd wave propagation), Basic antennaconcept, Antenna parametels: pattems, beam area, adiation intensiiy, beam efficiency, dir""iiuity ana gair.Eleqrents of TV System, Monochrome TV tmnsmifter and receiver, composite video signal, RadioRr' 'ivers straighl and Superheterodyne receiver, block diagram und *o.king, t t 
"ory 

of superheterodyne.

UNIT V

Merhory Devices and Microprocessor (g0g5)

Introduction to Memorjes: SRAM, DRAM, CMOS and NMOS, magnetic memo es (magnetic tape, harddisks' floppv disks)' opticar memories, ccD (principJe ofoperatio, -i "oofi"i.^l
Intel 8085 Architecture and programming: Architecture of gog5, plN Iayout and desc ption of Signals,instruction set: types of instructions, addressing modes in instuctions, ioatrr*on ,"t. Instruction executionand timing diagrams: Opcode Fetch machine cycle, Memory Reaa f,.l"frir"-"r"f 

". 
VO nead, I/O write cycle,demultiplexing the address bus.

Assembly language programs based on simpre arithmetic and logicar operations.
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Text and Reference Books

l.
2.

3.

4.
5.

6.

Op-Amp & Linear Integrared Circuits by R.A. Gayakwad
Operational Amplifiers and Linear ICs bi David A. Bell, Oxford University press
tlecrronic Communicarion syslem by Oeorg. r.*"al -"'- - v,i-!irir', I r\:

ili:Hil: :i;::::fi,#:'J'.qilfliJ.1,li*ovrestad, 
Louis Nasherskv ,pearson education

R. S. Gaonkar, Microprocessor Architecture: programming and Applications with g.g5, penram India(1999).
7. Microprocessors and Microcontrollers, N. Senthil Kumar, M. Sarvanan and S. Jeevananlhan. OxfordUniversity press

Evaluation Scheme
The students shall be continuousry evaluated du ng the conduct ofeach course on the basis oftheir
performance as follows:

Examination (Theory) Syllabus to be
covered in the
examillatioD

Tim€ allotted
for the
examination

Minor Test I (after 30 Up to 25 Yo I and halfhour
Minor Test II (after 60 da
llqior Test I (after 90

Mihor Tests

lhe mi[or test would consist of two sections (A & B). Section A would consist of three shon answer typequestions (05 marks each) and section B would consist oftwo long answer fpe questions (10 marks each).Students are required to answer two questions from section A and one question from section B. Nopreparatory holidays shall be provided for the minor tests. Those candidates who have appeared in MinorTests and faired to get the minimum required marks i.e. 14 .ut of40 will be eligibre to re-appear in theMinor Tests only once.

Major Test

Tlele st-rl^l.be 
Tn 

questions in the Major Tesr out ofwhich 08 questions (as Section A) would be ser outof the 50% ofthe svrlabus not covered in the Minor Test r uni vrno. r".ii r-he remaining 02 questions(as section B) wo'ld be set across the units of the 50% of the syttutr. 
"o*..a in the Minor Test I andMinor Test 2. Each question shallcomprise oftwo paris

Part (a) objective/ short answer q/pe of03 marks each



Part (b) long ans\i/er type of09 marks each

- 
The candidates are required to attempt four questions from section A and one question from sectionB. All questions shall carry equal marks.
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POST GRADUATE DEPARTMENT OF PHYSICS. UNIVERSITY OF JAMMU
List of experiments

Detailed Syllabus:
Course No. PSPHPC205
Maximum Marks: 200

M.Sc.Physics (2nd Semester)
Title: Credits: 8 (0-0-I5)

Examination to be held in June 2019,2020 and 2021.

Obiectives of the course:

The objective of this course is to get basic training on the experiments of
various topics . The students get grasp of Dark room experiments such as Laser
Experiment, Cauchy constants , Diffraction at St.edge etc. They get good concepts from
the experimeots like BH curve, ESR, Four probe . We are also trying to get new
experiments like planck's consrant with LED , pCB desjgning, studying various sensing
devices , Measurement ofpank,s constant, which give the M.Sc students much clarity ofthesubject.

Existing practicals

1. Four Probe

2. ESR

3. Hall Effect

4. Laser

5. B_H Curve

6. Diffraction of St. Edge

7. Multivibrator

8. FET

9. DiodeCharacteristics

10. cRo
11. H-parameters

12. Solid State power Supply
13. Michelson lnterferrometer
14. Cauchy's Constant

15, U]T

16. Optoeledronics Devices
17. To study the operation ard working principle ofJK, D and T FIip Flop
18.To study the decoder for conversion ofBCD to seven segment display.
l9.To study logic gates and verify DeMorgan,s law
20 To study RC coupled amplifier and plot a graph between gain and frequency
21.To study astable multivibrator using 555 timer.
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22.To determine Planck constant using the stopping potential ofdifferent filters

Proposed list of the experiments for M.Sc. physics (l'r and 2nd ) Semester
course with existing infrastructure.

1. To de-sjgn inverting and non-inverting op-amp and to study gain of each and observe the
waveforms on CRO

2. To design and study the various electronic circuits (halfwave rectifier, full wave .ectifier,

^ clipper, clamper etc) using Expeyes,lT and to study their input output wave forms.3. Design and_observe input output waveforms ofvarious logic gates;sing Expeyes-l74. Detemination of the electronic charge by Milikan's oil drip Jxperimeni

List of the experiments for M.Sc. physics (t.t and 2,d ) Semester course.

Total =Rs.5.985 Lakhs (Excluding cST) and coustoms duty (if any)

Evaluation Scheme

Practical examination consists of two parts - Intemal and Extemal. Intemal paxt is
50% ofthe total marks and extemal is 50% olthe total marks.

Note:

_!.No. Name ofExD€riment Pieces of Sci€ntifi c equipment ProDosed for Cost in INR
i To determine Planck's

constant with LED
Educational Kit lt' sem 0.20 Lakh

2 To study divergence of
Laser light

Experimental set up 2"d 0.25 lakh

3 To study various ser"siif
devices

Sensor Lab kit l" and 2"d 0.80 Lakh

I To leam PCB designins PCB Proto8pe Machine 2"'and 3'o 4.22 Lakh
5

Determination of the specifi c
rolarion of sugar solulion
using Half Shade Polarimer€r

Study ofvariation ofangle of
rotation of sugar solution
with its conceDtration

HalfShade Polarimeter I "' and 2"0 Rs.18 Lakh

6
Plank's Constant

' Measurement of
Pank's constant

SN627 l " and 2"d Rs.33,500/-
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Addition and delelion in the list of practical,s may be made from time to lime by
the departrnent.
Minimum of06 practical's have to be performed in a given semester.
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M.Sc PHYSICS

Oetailed Svllabus: M.Sc phvsics I 2nd Semester)

Subject: Physics

Title ofthe Paper:Electrodynamics and plasma physics

Max. Marks:100

Course No.: PSPHT206

Max. Time: 3 hrs

Credits :4 { 4-0-0)

Syllabusforthe examinationto be held in June 2019,June 2020, June 2021.

objectives : classicar Erectaodynamics and prasma physics is a course that covers erectrostatics and
magneto_statics as well the basics of plasma physics . students are also made to understand the subjecl
of plasma physics in detail. This course also covers the Maxwell equations lheir applicalions to the
propagation of eleciromagnetic waves in melals dieieclrics and plasma field ; molions of relalivistic and
non relativislic charged particles in eleckostatic magnetic fields.

UNITJ

Electromagnetic waves, Application and Electric Multipole moment

Revision of Maxwell's equations, waves jn different conducting mediums, polarisation of
Electromagnetic waves, rectangular wave Buide, circular wave guides, resonant cavities , scattering and
scattering parameters, polarisation of scattering light, coherence and incoherence of scattered light,
Electric dipole and multipole moments of a system of charges, Multipole expansion of the scalar
potential of an arbitrary charge distribution.

(10)

UNIT-II

Electrodynamics of a moving charge and radiating systems

Retarded potentials, Lienard-Wiechert potentials, Fields due to an arbitrarily moving point ahar8e,
special case of a charge moving with constant velocity, Radiations from an oscillating dipole, power
radiating by a point charges-Larmor Formula. Lienard,s generalisation of Larmor formula.Energy loss in
Bremsstrahlungand Linear Accelerators.Radiation reaction Abraham-torentz formula.

(10)

UNIT.III

Relativistic Electrodynamics

Charge and Fields as observed in different frames. Covariant formulation of Electrodynamics-
Electromagnetic field tensor, Transformation of fields, Field due to point charge in uniform motion,
Lagrangian formulation ofthe motjon ofcharged particle jn an ele ctro m agnetic field, problems.
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UNITIV

Plasma Physics

Kinetic Pressure in a partially ionised gas, Mean free path and collision cross-section, Mobility of charged

particles, Effect of Magnetic field on the mobitity of ions and electrons, Difflsion of electrons and ions,

Ambipolar diffusion, DiffLrsion in Magnetic field, Thermal conductivity, Effect of magnetic field, Electron

and ion temperature, Dielectric constant of Plasma, Quasi_neutrality of Plasma, Debye shielding

distance, optical properties of Plasma, Magnetic susceptibility of Plasma.

(10)

UNIT-V

Motion ol charged parti.les in Eledric and Magneticlield

Particle description of Plasma, Motion of charBed particle in an electrostatic field, Motion of charged

particle in uniform magnetic field, Motion of charged particle in electric and magnetic fields, Motion in a

torroidal magnetic field, Motion of an electron in a time varying electric field, Motion in a crossed radio

frequency and magnetic field, Ma8netohydrodynamics, Decay of charge in conductors, Decay of current

in conductors, Magneto hydrodynamic equations.

re{ &Belcrelle-qqst

1. lntroduction to Electrodynamics by D.l.Griffiths

2. Classical Electrodynamics by J.D.lackson

3. Electromagnetic by B.B.Laud

4. Plasma Physics by S.N.Sen

5. Principtes of optics by M.Born and E wolf

Evaluation Scheme

The students shall be continuously evaluated during the conduct of each course on the basis of their

performance as follows:

Examination (Theory) Syllabus to be

covered in the

examination

Time allotted Ior
the examination

% Weightage
(Marks)

Minor Test I (after 30 days) uPto25% l and halfhour 20

Minor Test ll (after 60 days) Upto50% 1 and half hour 20

MajorTest I (after 90 days) up to 100 % 03 hours 60

110)
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Minor Tests

The minortestwourd consist oftwo sections (A & B). section Awourd consist ofthree short answertype
questions (05 marks each) and section B would consist of two long answer type questaons (10 marks
each) students are required to answer two questions from section A and one question trom section B.
No preparatory horidays sharr be provided for the minor tests. Those candidates who have appeared in
Minor Tests and failed to get theminjmum required marks i.e. 14 out of 40 will be eligible to re appear in
the Minor Tests only once.

MaiorTest

There shall beten questions in the Major Test out of which 08 questions (as Section A) would be set
out of the 50% of the Syllabus not covered in the Minor Test 1 and Minor Test 2. The remaining 02
questions (as section B) would be set across the units of the50%ofthe syllabus covered inthe Minor
Test 1 and Minor Test 2. Each question shallcomprise oftwo parts

Part (a) objective/ short answer type of 03 marks each

Part (b) long answertype ofOg marks each

The candidates are required to attempt four questions from section A and one question from
section B. Allquestions shall carry equal marks.
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Detailed Syllabus :

Cowse No. PSPHTC30I
Credits:4 (4-0-0)

Llnit III :

V Sc.Ph1<ic. r-1'd Semesrerr J-
Iille : ( ondensed Martel pSy5;q.,, \-\
Marimum Marks : 100

Duration of Examinalion : 3 hrs

Sylfabus for the examination to be held in Dec 2019,Dec2O2O,Dec Zv,t.

Objectives : The M.Sc lllrd n lvth semester Courses have been designed such that the
students are exposed 10 the most basic as well as applied aspects oftl! Sclence ofsot;a
ll11:; th:,"Tph":i,.k on providing_deeper insighri into thefietds of Crystalography
whrch tnctudes single crysral growlh , Chamcterization and X_ray struciure anilysis of
materials of applied nature.

Unit I: Basic Crvstallosraphy

Crystalline solids, space Lattice, crystal systems, derivation of r4 Bravais lattices. M rer
indices, non-translatjonal symmetry elements, derivation of 32 point groups-
translational symmetry elements, space groups, derivation of space groups (triclinic and
monoclinic systems), Reciprocal laftice and its applications.

Unit II: X-rays and X-rav SeDctra

Production of X-rays, reflection and refraction of X-rays, Continuous X_ray spectrum,
Charactedstic emission spectrum, Characteristic absorption spectrum, Compa son of
Optical and X-ray spectra, Moseley's Iaw and its applications, monochromatization ofX_
rays, explanation of emission and absorption specta, fine structure of X-ray levels, the
fluorescence yield and Auger effec.t.

X-ray diffraction in Crystals, Bragg,s la*,ior X-ra), diifraction. Bragg.s law in reciprocal
lattice-Ewald Construction, X-ray diffraction Techniques - Laue,s difhaction technique.
indexing of Laue photogmphs, powder X-ray diffraction technique, indexing ol po.u,.der
photographs and lattice parameter detemination. apprications ofLaue & po*,ier methods

Unit IV : Disorder in Solids

Point defects (Frenkel & Schottky), line defecrs _ (siip. piastic deformation. edge
dislocation. screw disiocation, Burger,s vector. concentration of line defects. estimalion
of dislocation density), Frank-Reid mechanism of djslocation multiplication (djslocation
reaction), surface (planar) defects, gmin boundaries and stacking faults.

'"8
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Classification and general properties of magnetic materials, Weiss and Heissenberg,s
tlteory of ferromagnetism, temperatue dependence of spontaneous magnetization.
Theory of domain structule, obseftation of domains, ferromagnetic domains. Bloch-
Wall energy, spin waves and magnons, quantization of spin waves, the Bloch T 3i2 

lavr,,
Neel model ofantiferromagnetism and ferrimagnetism. Hard and soft magnetic materials.
Text and referebce Books :

1. Applied Solid State physics - Rajnikant
2. Introduction to Solids by Azarofa
3. Crystallography Applied to Solid Stare physics by Verma and Srivasrava4. Solid Stare physics by Kittle
5. Solid State physics by M.A.Wahab
6. Elementary Solid State physjcs by Oma-r
7. X-ray Strucutre Determination by G.H. Stout. L.H. Jensen_

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the
basis oftheir perfo.mance as follows:

Examination (Theory) Syllabus to be
covered ilr the
examination

Time allotted
for the
exalnination

Minor Test I (after 30 days Up to 25 o/o I and halfhour
Minor Test II (after 60 da I and halfhour
Maior Test I (aftcr 90 d

R,

Minor Tosts

The minor test would consist oftwo sections (A & B). Section A would consist of three
short answer tlT,e questions (05 marks each) and section B would consist of two long
answer tlT,e questions (10 marks each). Students are required 10 answer two questions
from section A and one question ftom section B. No preparatory holidays shall be
provided for the minor tests. Those candidates who have appeared in Minor Tests and
failed to get the minimum required marks i.e. 14 out of4o will be eligible to re_appear rn
the Minor Tests only once.

Major Test
There shall be ten questions in the Major Test out ofwhich 0g questions (as Section A)
would be set out of the 50% ofthe Syllabus not covered in the Minor lest I and
Minor Test 2. The remaining 02 questjons (as Section B) would be set across the units of
the 50% of the Syllabus covered in the Minor Test I and Minor Test 2. Each question
shall comprise of two parts

d4e w,,q. !E e.v



Paxt (a) objective/ short answer type of03 marks each

Part (b) long answer type of09 marks each

The candidates are required to attempt four questions from section A and one
question from section B. All questions shall cany equal marks-

F
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DETAILED SYLLABUS
It. Sc. physics OHIRD SET ESTER)

Detailed Syllabus : M.Sc.physics (3,J Semester)
Course No. PSPHTC3o2 Tirle: Nuclear & particle physics (General)
Credits:4 (4-0-0) Maximum Marks: I0O

Duration ofExaminationi 3 hrs.

Syllobus fo. fhc exoniinolions to be hcld in Dec ZOI9. ZOZO ond 2021.

QEiggliysl:-_The cource deals with the nature of nuclear forces, nuclear modets
and nuclear disintegration. It also covers Nuclear Fission , Nuciear Reactions
Finally student wi{l come to know about classification of Elementary particles and
CP violation and CPT theorems.

SYLLABUS

Properties of Nuclei & NrJclear Forces

Nuclear Mass, Nuclear Binding Energy Nuclear radius,
Spin and magnetic moments of Nucleus and Nuclei
Panty Angdlar Moment Quadrupole Electflc moments
Concept of meson theory of Nuclear forces. Exchange
Force and Tensor Force. pase shifts, Charge
rndependence and Charge symmetry of nuctear force,-s
lsospin formalism.

(101

Nucl€or Interociions

Bound State of two nucleons, Theory of Ground State of
two nucleons. Nucleon-nucleon scatterjng (n-p & p_p) at
Low energies (<1oMeV). Scatterjng Length Etfective
range theory rn n-? and p-p scattering Spin dependence
of nuclear forces..Scahering of Neutrons by ortho and
!€ra hydrogen molecule , Polarisation and scattering
parameters

t10)

Nucleor Reocfions

Classification of nuclear reactions - Direct and
Compound nuclear reaction mechanisms. General
features of nuclear reactions, Scattering and reaction
cross sections by partiat wave analysjs. Bohr,s theory of
compound nucleus. Resonance reactions and Briet_
Wigner one-level formula. Difterent stages of nuclear
reactions

Bohr-Wheeler theory of fission & Nuclear Reactors.

[10]

UNIT - I

UNIT - II

UNIT - III

Rw drW \% .yc^ 5f ff



UNIT - IV

UNIT - V

Nqclear l odels

Shell model - Experimental evidence for shell eflects and
magic numbers, shell model - spin orbit coupling., square
wel, of infinite depth, harmonic osci ator potential,
Schmidt.s lines and prediclon of angular momentum and
parity of nuclear ground states.

Collective model of Bohr and Mottelson - Rotational
States and Vibrational levels, Netson Model.

(101

Elemehtory Poiticles ond their Clossificotion

Elementary particles and their classiflcation,
Conservation laws, Parity conservation and violation,
Conservation of isotopic spin, GellMann Nishigima
Scheme, Charge conjugation and Time reve-rsal.
CP violation and CPT theorem.

Strong, Weak and Electromagnetic interactions: coupling
constants, decay life times and cross_sections,
Resonances states, quarks.

(101

W'ye,

Eaks Recommcnded :-

'/. Nuclear Physics : R. R. Roy and B. p Nigan
2' Nsclc$ Htysics : D llallilay
3' lnLrada.tion .tc .Nular Physics : H. A. Enge

4.Nuclear Physics : E. Fermi
5. Nuclear Physics : l. Kaplan

6' concept. of Nuclear Physics : B. L. Cohen

7. Nucleon-Nucleon lnteroction : 6. E. Erown & A. D.
Jackson

8. Nucleor lnteraction : 5. de Eenedetti
9' Nucleqr Structure, Vol I and Vot 2 : A. Bohr and B. R.

//lottelson
70' Experimental Nuclear Physics, Vol I and Vol 2 : R.N-

/nukhio, /llir Publisher

1?*1,,n){ @\M 38
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11. Atomie Nucleus : R'D'Evans

EYaluation Scheme

The sludents shall be @ndnuously evalualed during the conduct of each coune on the basis oflheir

performance as follows:

The minor test would consisl oft$o seclions (A & B). Sectio. A would consisr oflhree shon answer
lype quesiions (05 marks each) and s€clion B would consist of two ionS answer Ope questions (10
marks each). Sludenls are required 10 answer two questions fiom section A and one question from
section B. No preparatory holidays shall be p.ovided for the minor rests. Those candidares who
have appesred in Mino. Tests and failed to get lhe minimum required marks i.e. 14 ouloI40 will be
eli8ible to re-appear in the MinorTesls only once.

M!jorT€sl

There shall be len qu€srions in the Major Tesl oul of which 08 queslions (as Seclion A ) wolld be sel
out of tle 500/0 ofthe Syllabus not covered in rhe Minor Ted I and Minor Tesl 2 The remaining 02
quesiions (as Secdon B) would be se1 ac.oss the lnits of lhe 50% of the Slllabus covered in the Minor
Tesl I dd Minor Tesl 2. Each question shall comprise of two pans
Pan (a) objective/ shorl answer lype of03 marks each
Pan (br lons dnsuer r}?e of0o rarks esch

The candidates are reguired lo atl.mpt lour questiobs from section A and one queslion liom
section A. A l quenions shall carD equal marl'.

lZot

Examiration (Theory) Syllabus lo be
(M.rks)

Minor Test | (afterJ0 days) t lrr ro 25 o/o 1 and halfhour 2A

Minor Test ll (afier 60 days) UDlo50% I 20
MaiorTest I (afier 90 drvsl uD !o 100 % 03 hou.s 60
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POST GRADUATE DEPARTMENT OF PHYSICS. UNIVERSITY OF JAMMU

Detailed Syllabus :

Course No. PSPHTE3o3
Crcdits:4 (4-0-0)
Duration of Examination: 3 hjs.

M.Sc.Physics (3'd Semester)
Titler Condensed Matt€r Physics (Special)

Ma\imum Marks: 100

Syllabus lor the examination to be held in Dec 2079, Dec 2o2o, De.2o2L.

OBJECTMS : The course content of this paper is intended for the candidates who opt for
condensed matter physics as their specializalion during the 2nd ;ear of their Post Graduate cou$e
in Physics, The main objective of this course is to introduce towards the theoretical and

expe mental part of the condensed matter physics. The course stais with introduction to the
concept of phonon and moves folward with the interaction of electron with phonon. ln the other
part the syllabus, the students will ge1 infomation about experimental solid state physics with
understanding of the low temperatwe phenomenon like superconductivity and optical as well as

Mossbauer Effect ofthe solids.
Unit - I

Lattice Dynamics and thermal properties of solids
Lattice waves, Vibrations of one- dimensional monatomic lattice (chain), Linear diatomic lattice,
Meaiurement of dispersion relation, Quantization of lattice vibmtions-concepts of phonon,

Characte stics ofphonons, Classical and quantum model for thermal properties ofsolids, Debye's
quantum model, Anharmonic crystal interactions, Thermal expansion, Thermal conductivity,
Mean-free path of phonons.

Unit - II
Electron- Phonon Itrteraction
lntroduction, Hartree-Fock Approximation, Conelation energy, Plasmons. Plasma optics,
Transverse optical modes in Plasma, Longitudinal Plasma oscillations, Polaritons, Long
wavelenglh opdcal phonon in isotropic crystal (Lyddans, Sachs and Teller relation), Electron-
phonon intemction in polG so$d6- poldolls, Electron- phonon interaction in metals.

Unit-III
Superconductivify
Introduction, Zero resistance state, Magnetic field effects, Meissner effect, Theorctical aspects-

London's theory, Type I and type-ll superconductors, BCS theory of Superconductivity,
Thermodynamics of superconducting transitions. Copper pairing due to phonons, Josephson's
tunneling effect (a.c & d.c), , Elementary idea of high temperature superconductivity, Some

applications of superconductivity.

Unit * IV
Optical Properties
Optical properties of metals and nonmetals, application of optical phenomenon Luminescence
and Photoconductivity, Model of luminescence in Sulphide Phosphorous. Thalium activated alkali
halides, Electro-luminescence, Electronic transitions in photoconductors, Model of
photoconductivity, I[fluence oftraps, Excitons, Trapping and its effect-

T?r^-b- O( $*- Y s,- W*



Unit-V
Mossbauer Effect
Resonant absorption, Mechanism of Mossbauer effect- recoil energy, natural line width, thermal

line width: Doppler's broadening, Experimental desc ption, Classical theory, Debye-Waller
factor, Quantum theory, Mossbauer effect and lattice dynamics, Mossbauer effect and magnetism,

Applications of Mossbauer effect.

Text and Reference Books

1. Introduction to Solid State Physics- Charles Kittel
2. Elementary Solid State Physics- M.A.Omar
3. Applied solid state physics-Rajnikant
4. Quantum Theory of Solid State-Joseph Callaway
5- lntroduction to Solid State Theory- Otfried Madelung

- 6. Solid State Physics- R.K.Singhal

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis of
their performance as follows:

Examination (Theory) Syllabus to be
covered in the
examination

Time allotted
for the
examination

Weightage
(Marks)

Minor Test I (after 30 davs) Up to 25 Yo I and halfhour 20

\linor Test II (after 60 daYs) Upto50% I and halfhour 20

Maior Test I (after 90 davs) Up to 100 % 03 hours 60

Minor Tests
The minor test would consist of two sections (A & B). Section A would consist of three short

answer type questions (05 marks each) and section B would consist of two long answer type

questions (lO maJks each). Students are required to ansu'er two questions from section A and one

question from section B. No preparatory holidays shall be provided for the minor tests. Those

candidates vvho have appeared in Minor Tests and failed to get the minimum requ ired marks i.e. I 4

out of40 will be eligible to re-appear ill the Minor Tests only once.

Major Test
There shall be ten questions in the Major Test out of I'hich 08 questions (as Section A) would
be set out of the 50% of the Syllabus not covered in the Minor Test I and Minor Test 2. The

remaining 02 questions (as Section B) would be set across the units of the 50% of the Syllabus

covered in the Minor Test I and Minor Test 2. Each question shall comprise of two parts

Part (a) objective/ shon answer type of03 marks each

Part (b) long answer type of09 marks each
The candidates are required to attempt four questions from sectio, A and one question

from section B. All questions sha1l carry equal marks.

?,no \!-_./ \ " at L \gr,-



l{- Sc. Physics CItlrd Semester)

M.Sc.Physi.s(3d Semesrer)

Tifle : Nuclear and panicle phvsics {speciat

b) MinorTesrs (t & It):40
Sylabus for the examination to be hetd in Dec 2019, Dec 2020, D.c 2021.

OBJECTIVES :

Ih this course lhe students will khow about Symhetries. They 9€tundersrondrng.of SU(2) syhn€rry breok,ng su1:1 9*erotorl,,qr*l rnoaa ,noero . rhey otso gei concep.ts of Heovy M€son spec.troscopy Zwetg rule
Isosprn , porrry etc. They siudy obou, vorrous eesonances ond olso o-er
understondrng ard usoge of Feynnon Diogroms ona rov *eorf 

"na,imufl"Scoitering.

Detailed Slllabus :

Coursc No. PSPHTE3O4
Dumtion of Examination : 3hours
Credits : 4(4-0-0)

UNIT - I

UNIT - II

UNIT - III

Svlnnetai€s

Elementary Particles & Classificaljon. Cellmann- Nrshijima Scheme.
Ouark model.
kospin. SU(2) Symmelry. rts mdthemalical formulation and
breakrnB.SU(31, Benerators of SU(31, t-U-V spins, Casmrer
operatol, Quark model younB,s tableaux for irreducible
representation.
Cell-Mann Okubo mass formulae, magnelrc moment of
traryon, the mixing and mass formula.

t10)

100

Jhe Palyo.n 
Decuplpt Quark spin and rolor. Brrvon O(er,

Quark-Antiquark combinations :- The pseudoscalarmesons,
th-e-vector,mesons, le,ptonic decay oi vertor mesons, Baryon
Magnetic Movements. Heatry-meson spectroscopy and the
quark Inodel l/Y and upsilon siares: Zweig Rule. Quarkconltnement and serrch for free quarks.

(101

Isospin of two nucleon systems and pion nucleon system.
Parity, lntrjnsic parity,parity due to angular Inoa"ntu_,
parity of Particle and Antiparticle, parity Conservation and
Non-Conservation, Charge (onservrtion, Cauge invariance
and photons.

Charg_e contugation inyariance, Eigen Stales of the charge
conjugalion operalor. positronium decay. Ko decay, C_pvrolalion in K0 decdy, Kro - Kso system oscillatio;s, Xoregenerat,on. Time Reversal Invarirnce. CpT theorem and

{
e-w-

Maximum Marks :

a) Major Test : 60

uork rlrlodel of Hodrons
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UNIT - IV

its consequences. Wave optical discussion of hadron
scatte ng. The Briet-Wigner Resonance Formula.

(10)

Nucleor &otierino-Resonohc€5

Resonances (p,n,Lil,q,A) and their Quantum numbers,
Production and formation experiments. Relativistic
kinematics and Invarjants - Mandelstam variables, phase
space, decay ofone particles into threeparticle - Daljtz plot.

[10)

Feyhmoh Colculus ond Quohiun Electrcdvnonics

The Feynman Rules for a TOY theory, Feynman diagrams,
Feynman Higher order diagrams.

Electromagnetic lnteractions : Elastic scattering of spinless
Electrons by Nuclei, Four MomeDtum transfec scattering of
Electrons with spin by spinless nuclei, Electron scattering
by nucneons. The process e.e- -rU'!_, Bhabha scattering:
e+e + e+e- ,

t10)

UNIT - V

Books Recommended :-

lntroduction to High Energy Physics by Donald H. Perkins.
Nuclear and Parlicle Physics by E Burcham.
Elementary Particles by l. S. Hughes.

Quarks, Leptons and Gauge Fields by Kerson Huang.
lntroduction to Particle Physics by M. P. Khanna.
Particle Physics by B. R. [.4artin and c. Shah.
The big and smallby G. Venkataraman.
Elemenlary Particles and their lnteractjons concepts and phenomena Quang
Ho-Kim, Pham Xuan Yam.
lntroduction to Elementary Particle Physics by David Grifiith.

Eyaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the

basis oftheit performance as follows:

Examination (Theory) Syllabus to be
covered in the
examination

'I'ime allotted
Ior the
eramination

.^
Weightage

(Marks)
Minor Test I (afler 30 davs) UD to 25 Yo I and halfhour 20
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Minor Tesf II (after 60 d I and halfhour
or Test I (after g0 d Up to 100 %

Minor Tests

The minor test wouid consist of two sections (A & B). Section A would consist oi.
three short answer type questions (05 marks each) and section B would consisl oftwo
long answer type queslions (10 marks each). Students are required to answer lwo
questions from section A and one question from section B. No prepararory holidays
shall be provided for the minor tests. Those candidates who have appeared in Minor
Tests and failed to get the minimum required marks i.e. I4 out oI40 will be eligible to
re-appear in th€ Minor Tests only once.

Major Test
There shall be ten questions in the Ma.jor Tesr out ofwhich 08 questions (as Section
A) would be set out of the 50% ofthe Syllabus not covered in the Minor Tesl l
and Minor Test 2. The remaining 02 questions (as Section B) would be sel across thc
units of the 50% ofthe Syllabus covered in rhe Minor Test I and Mjnor Iest 2. Each
question shall comprise of two parts

Part (a) objective/ short answer type of03 marks each
Part (b) long answer type of09 marks each

The candidates are required to attempt four questions fiom section A and on€
question from section B. All questions shall carry equal marks.

?!" @\ &* V'uc, NX*
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DETAILED SYLLABUS
M.Sc. Ph)siu\ (j'd -sEmestert

Course No. PSPHTE305
Duration of Examination : 3hours
Credits : 4(4-0-0)

Syllabus for the examinations to be held in

Obiectives:

Title: Nuclear Theory ( Special-l)
Maximum Marks i 100
a) Major Test : 60

b) Minor Tesrs (l & II) : ,t0
Dec€mber 2019,2020 & 2021.

It is an essential course for the students of M. Sc. physics with Nuclear.fheory
specialization in 3d semester. The course 

"ou"..'rt. a.iu;f"J'lntir.rnution
aboutthegrouptheoryandsymmetriesinphySics.

Absrract group rheory : Group o*rr*J'il;l and tnfinite groups, order ot.a group.
subgroup, permutation group! group table, Isomorphism una 

"Hornorno,pf,irr, 
Cuyt.y,.

theorem and ifs application for finding the group structures ofgroups oforder 3.4,5 and 6.Cosets, Lagmnge,s theorem and its application for determining it. g*up rr,r",r.", otgroups of order 4.5 and 6. Conjugate elements and classes, lnvirianr ;bg;oup, Faclor or
Quotient groups, self-conjugate sub_groups.

Utrit - IIMatrix 
.rcpresentation, Equivarent representation, Unitary representation. Reducibre andirreducjble representations, chamcters of irreducible representatjon, S"tu.t- f_"_ru.,

Orthogonality theorem for irreducjble representation of a group_ statemgnt and proof,
interpretation ofOrthogonaiiry theorem, onhogonality ofcharaiters, Coni;rrous g-rp., f_i.
Croups- general properties and examples ofLie groups.

Unit - Il
Ceneral concept of symmetries, Space and time displacements, Symmetry of Hamiltonian.
Time-reversal symmetry, Time- reversal operator for spinless purticle. , time_.eversat
opemtor for pafticles with spin, EIIect oftime_reversal on wave function of particle, Space_
inversion symmetry, The axial rotation group SO(2), Generators of SO(2), 3_dimensional
roiation group SO(3), its genemtors and irreducible representation.

Unit-IV
O14) and SO(4) groups, SO(4) as a direct Foducr oft*,o SO(3) groups, Special unirary group
S,U(2) and irs irreducible representation, Homomorphism 

"i 
jLifa 

", sbt:1, c"norom orU(n) and SU(n), Generators ofSU(2), physical applications of SU(i).
Urit-V

slecial unirary group su(3), physical appricalions of su(3), formation of su(r) fromelementary particles, Gell-Mann,s representation of SU(3) a;d quarks, DetaiteJ stuOy ofLorentz group, application of group theory to Isotropic Harmonic oscirlator and Hydrogen
atom.

Nf\
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Text and RefereDce Boolls

1 Quantum Mechanics/Symmetries (2"d edition) by W. Greiner and B.Muller.
2. Group Theory by Hammer Mesh.

3. Group theory and Quantum Mechanics by M.Tinkham.
4. lntroduction to Group theory by A.w. Joshi

5. Applied group theory by G.G.Hall
6. Group theory by N.Deo
7. Introduction to Group theory , European Mathematical Society , by O. Bogopalski

8. Problems and solutions in group theory for physicists, world Scientific, ZhanS-Qi Ma

and Xiao-Yan Gu.

EYaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis

oftheir performance as follo{,s:

Examination (Theory) Syllabus to be
covered in the
€xrminrtion

Time allotted
for the
examination

o/,

Weightage
(Marks)

Minor Test I (after 30 days) UD to 25 Yo I and halfhour 20

Minor Test II (after 60 days) UDto50% I and halfhour 20

Maior Test I (after 90 dals) UD to 100 % 03 houls 6t)

Minor Tests

The minor test would consist oftwo sections (A & B). Section A would consist ofthree short

anslver type questions (05 marks each) and section B would consist of two long answer typ€

questions (10 marks each). Students are required to answer two questions from section A and

one question from section B. No preparalory holidays shall be provided for the minor tesls.

Those candidates who have appeared in Minor T€sts and failed to get the minimum required

marks i.e. 14 out of40 will be€ligible to re-appear in the Minor Tests only once.

Mrjor Test

There shall be ten questions in the Major Tesl out of which 08 questions (as Section A)
would be set out of the 50% ofthe Syllabus not covered in the Minor Test I and Minor

Test 2. The remaining 02 questions (as Section B) would b€ set across the units of the 50%

ofthe Syllabus covered in the Minor Test 1 and Minor Test 2. Each question shall compri5e

oftwo parts :

Part (a) objeclive/ short answer type of03 marks each

Part (b) long answer type of09 marks each

The candidates are required to attempt Four questions liom section A and One question

from section B. All questions shall carry equal marks.

M wso n
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POST GRADUATE DEPARTMENT OF PIIySICS, Ur\-MRSITY OF JAMMU

Detailed Syllabus : M.Sc.Physics (3rd Semester)

Course No. PSPHTE306
Credits:4 (4-0-0)

Duration of Examination : 3 hrs.

Title : Electronics (Special-I )
Maximum Marks : 100

Syllabus for the examination to be held in Dec 20I9, Dec 2020, Dec 2021.

Objectives of the course:

This course deals with some important modem applications in the electronic communication systems. The
lrpics include microwaves, transmission Iines, optical fibers. compuler networking, RADAR and Satellites.

The successful completior ofthe course would help ihe students to work in the comn'iunication industry as

well as taking up research in some frontlines in the field ofcommunication eleclronics.

Unit - I
Electronic Communication and Modulation :

Various types of classifications Electronic Communication System, Distinction between the error
and Noise occurring in the transmission of signal, Importance of Communication. Intoduction to
Elements of conmunication systems and t]?es of electronics communication (Simplex, Duplex,
Analog, Digital, Base band and modulated signals)

Modulation Systerns: Amplitude Modulation, Frequency (Spectrum of an Amplitude Modulated
signal, Low. level AM Modulator), Power relations, Single Sideband (SSB) Modulation, Gmeration
of SSB signal (Fitte. Mettrod), I'r€stigial-Sideband (VSB) Modulation" Demodulation of AM Waves
\quareJa* Detectors, Linear Diode Detector)

Angle Modulation (Frequency and Phase Modulation). FM generation (Parameter Variation
method), Frequency multiplication, FM Demodulation (Slope Detector) (10.)

Unit -U
Microwave Devices and Circuits :

Introduction 10 EM spectrum, Basic principle of operation of a Klystron (Multicavity and Reflex
Klystron). Principle ofoperation of Cavity Magnetron, Helix Traveling Wave Tube, Velocity
Modulation. Wave Modes and Microwave Antenlas.

Transferred Electron Devices, New live Gunn Effect , Gunn Diode, IMPATT Diode and TR{PATT
Diode, BARITT Diode, Schoftky Barrier Diode, thermal equilibrium condition. Schottky Mott Theory

( 10)

Unit -III
Communication Channels: n
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Optical Fibers: Introduction to optical fibers, Acceptance angle, Acceptance cone, Numerical
apertue, mode of propagation, compaiso! of conventional tBnsmission cables with optical fibers,
types of optical fibers, Propagation in libers using Ray,s model, Bandwidth requiremenrs in optical
fibers, optical fiber splices and connectom, signal degradation; signal attenuation and dispersion.

Fundamentals ofTransmission Lines, Losses in Transmission lines, Standing Waves and SWR, Slofted
Lines, Waveguides, Dominant Modes of Operation in rectangular waviguides , Advantages of
waveguides ovet transmission Iines, Cavity resonator, St p ljne aid Basic SAW resonator.

(10)

Unit -IV:
Radar and Satellite Systems

Fundamentals of RADAR system: Block Diagram, Frequencies and powers used in RADAR, RADAR
performance Factors, Effects of Noise, Basic pulse RADAR systems (Block Diagram and
Description), Antenna and Scanning, Moving target Indjcation(Doppler Effect), Othe; RADAR
systems (RADAR Beacons, Phased R {DAR), RADAR applications.

Orbital _Satelliles, Geostationary Satellites, Look Angles (angle of elevation, Azimuth angle), Satellite
system Link Model (UP Link Model. Transponder. Dowr-LinkModeJ), MUF, Critical Frequi.-ncy.

(t0)

Unit -V:
Multiple Access methods and Networks

Frequency Division Multiple Accessing (FDMA). Time Division Multiple Accessing (TDMA), Carrier
Sense Multiple Access (CSMA), ALOHA, CDMA.

Types of Networks (Circuit Switching, Message Switching, packetswitched Network), Design
Features of Computer Communication Nstwolks, ISDN, LAN, WAN, OSI protocol of netw;k
architectue, lntroduction to Mobile Telephone Cornmunication (The Cellular Concept)

(10)

Text and Reference Books:

1.

2.

3.

1. Principles ofCommunication Systems by H. Taub and D.L. Schilling,2e. Tata Mccra- Hill
Edition

Electronic Communication Systems by G. KenDedy and B. Davis, 4e, Tala Mccra-Hill Edition

Ilectronic Communication Systems Fundamentals through Advanced by Wa)-ne
Tomasi, 3e, Pearson Education

Communication Electronics, Prilciples and Applications by Louis E. Frenzel, 3e
Tata McGra-Hi11 Edition.
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Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis oftheir
perforrnance as foliows:

Examination (Theory) Syllabus to b€
covered in the
examination

Time allotted
for the
examination

"h
Weightage
(Marks)

Mlnor I est I (atter 30 da Upto25% 1 and halfhour 20
Minor Test II (after 60 days) Upto50% I and halfhour 20
Major Test I (after 90 davs) Up to 100 % 03 hous 60

Minor Tests

The minor test would consist oftwo sections (A & B). Section A would consist of three shod answer type
questions (05 marks each) and section B would consist of two rong answer type questions (10 marks each).
Students are required to.mswet two questions from section A and one question from section B. No
preparatory holidays shall be provided for the minor tests. Those candidates who have appeared in Mi,or
Tests and failed to get the minimum required marks i.e. 14 out of 40 will be eligible to re_appear in the
Minor Tests only once.

Major Test

1,rere shall be ten questions in the Major Test out ofwhich 0g questions (as section A) wourd be ser ourof the 50% ofthe Syllabus not covered in the Minor Test t and vinor test 2. lhe remaining 02 questions
(as section B) would be set across the units of the 50% of the Syllabus covered in the Minor Test I and
Minor fest 2. Each queslion shall comprise of tuo pans
Part (a) objective/ short answer type ofo3 marks each
Part (b) long answer type of09 marks each

The candidates are required to attempt four questions from section A and one question from section
B. Ail questions shall carry equal rnarks.
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POST GRADUATE DtrPARTMENT OF PHYSICS. UNIVERSITY OF JAMMU

Detailed Syllabus :

Course No. PSPHTO3o7
Credits:4 (4-0-0)

Duration ofExamination : 3 hrs.

M.Sc.Physics (3'd Semester)

Title : Material Physics (Open)

Maximum Marks : 100

Syllabus for the examination to be held in Dec 20t9, Dec 2020, Dec 2021.

Objectiyes: The objectives of the proposed syJlabus for students undergoing Maste6
Degree in subjects other than Physics and opled Material physics as OpEN Course are to
have basic understanding of the crystal physics and materials of rcchnological
imponance.

Unit I : Crystal Phvsics and Atomic Bonding

Classification of solids, Properties of Crystalline and amorphous solids, crystal Lattice,
basis, unit cell, crystal systems, 14 Bravais lattices, Miller indices, X-ray diffraction in
Crystais, Bragg's law for X-my diffraction. Ionic bonding, covalent bonding. metallic
bonding, hydrogen bonding, van der Waals bonding.

Unit lI : Semiconductors

Distinction bet\ieen Metals, Insulators and Semiconductors., characteristics of
semiconductors, intrinsic and extrinsic semiconductors. compound semiconductors, direct
and indirect band gap semiconductors, lar,r, of mass action. Hall Effect in
Semiconductors, Applications of Hall Effecl

Unit III : Super.o[drctivitv .nd Ni[omaterials

Superconductivity - Experimental Results. Critical Temperature, Critical Magnetic Field,
Meissner Effect, Type I and type II superconductors, Idea ofBCS Theory, Cooper pair,
Josephson Effect. Applications of superconductivity
Nanomaterials - Introduction, Size Dependence of properties of Soljds, Applications of
nanomaterials.

Unit IV : Liquid Crystals

lDroduction, classification of liquid crystals, thermotropic liquid c4,stals (rod Iike
molecules), nematic, cholesteric and smectjc mesophases, polymer liquid crystals,
Fenoelectreic liquid crystals, discotic liquid crystals, Lyotropic liquid crystals- liquid
crystal displays, twisted nematic liquid crystal displays, applications ofliqujd crystals.
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Unit V I Masnetic proDerties ofsolids

Classification of Magnetic Materials, Origin of magnetic moment, Diamagnetism,

Paramagnetism, Ferromagnetism, Domain theory of Fenomagnelism, Hysteresis, Hard

and Soft magnetic materials, Antiferromagnetism, Ferrimagnetism, Ferrites and their

applications.

Text and reference Books :

l Liquid Crystals by S.Chandrasekhar

2. Thermotropic Liquid Crystals by Vertogen and Jeu

3. Applied Solid Stale Physics Rajnikant

4. Introduction to Solids by Azaroff.
5. Crystallography Applied to Solid State Physics by Verma and Srivastava

6. Solid State Physics by Kiftle
7. Solid State Physics by M.A.Wahab

8. Elementary Solid State Physics by Omar

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the

basis oftheir performance as follows:

Minor T6*ts

The minor test would consist oftwo sections (A & B). Section A would consist of three

short answer type questions (05 marks each) and section B would consist of two long

answer t]?e questions (10 marks each). Students are required to answer two queslions

from section A and one question ftom section B. No preparatory hol;days shall be

provided for the minor tests. Those candidates who have appeared in Minor Tests and

failed to get the minimum required marks i.e. 14 out of40 will be eligible to re-appear in

the Minor Tests only once.

Major Test

There shall be ten questions in the Major Test out ofwhich 08 questions (as Section A)

would be set out of the 50% of the Syllabus not covered in the Minor Test 1 and

Examination (Theorl) Syllabus to be
covered in the
examination

Time allotted
for the
examination

Weightage
(Marks)

NIinor Test I (after 30 davs) Up to 25 Yo I and halfhour 20

Nlinor Test Il (after 60 days) uDro50% I and half hour 20

Nlaior Test I (aftsr 90.daYs) Up to 100 % 03 hours 60
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Minor Test 2. The remaining 02 questions (as Section B) would be set across the units of
the 50% ofthe Syllabus covered in the Minor Test I and Minor Test 2. Each question
shall compdse oftwo parts

Part (a) objective/ short answer type of03 marks each

Part (b) long answer type of09 marks each

The candidates are required to attempt four questions from section A and one
question from section B. All questions shall carry equal marks.
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POST GRADUATE DEPARTMENT OF PHYSICS. UNIVERSITY OF JAMMU

List of experiments

I)etailed Syllabus:
Course No. PSPHPE308
Credits:8 (0-0-15)

M.Sc.Physics (3d Semester)
Titlc: Practicals in Condenscd Matter Physics
Maximum Marks: 200

Examination to be held in Dec 2019, Dec 2O2O, Oec 2027.

Objectives : The Practicals have been designed so as to provide hands,on exposurc to students
in various experimental aspects ofthe physics ofcrystals. The dept. has a variety ofexperiments
u,hich the students shall have to perform to develop a good technical hand.

Existing practicals

Indexing ofa Zero layer Weissenberg Photograph and Cell Parameter elucidation.
Indexing ofplanes ofa Laue pattem by using spot intensity ofdiflracted peaks.
Rotation X-ray method using Kappa geometry for the elucidation of cell parameters and
indexing ofplanes.
To find the frequency of ultrasonic waves in water Toluene and Benzene.
To find the dislocation etchant of a given crystal and to find the etch pit density.
To frnd the micro-hardness ofa given material and to plot the curve for hardness versus
load.

Proposed list of the experiments for M.Sc. Physics (3'd) Semester course with
existing infrastructure.

_ 7. Dielccjric constant ofa given material and to firld its Curie tempelature.' 8. Veissner tffect in a superconducting marerial.
9. Magnetic permeability ofa given magnetic material.

List of the experiments for M.Sc. Physics (3'd & 4th; Semester course.

Most ofthe experiments are based as per the existing syllabus.

l.
2.
3.

4.
5.
6.

)h
RW

S. No. Name olExperiment Pi€ces of Scientifi c eouioment Proposed for Cost in INR
t0. Selection, mounting and

Alignment ofa single
cryslal on Kappa
goniometer through
manual and automated
mode

(i)Mo K alpha X-ray
source(Tube)

(ii)Chiller for HT
Tube/Source

3rd

Apprx. Cost
Rs. 12.00 lacs

Apprx. Cost
Rs. 16.00 lacs
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ll Determination of
orientation mat x for
the unit cell in a
restricted Bragg angular
iange at room and
cryogenic tempeBture.

(iii)CCD power supply.

(iv)Chiller for CCD Camera

Apprx. Cost
Rs. 10.00lacs

Apprx. Cost
Rs. 16.00 lacs

12 Elucidation ofthe
mosaicity component of
a single crystal using
CCD camera

(v)High tension Cable as an
Interface between the X-ray
source and the X-ray
geDerator.

(vi) Mother Board(Electronic
Pad) for X'Calibur Oxford
Diftaction 50KV/30mA
Radiation Source Generator

Apprx. Cost
Rs. 1 1.00 lacs

Apprx.
Rs. 52.00 Lacs

r3. Indexing of plane of an
unknown crystal by
using photographic
Laue's method

Six Months
Dissertalion-Based
Project Work for CMp
M.Sc IV th Semester
students

14.

l5 Polarization vetsus
electrical field (PE) loop

PE loop traces System Rs. 6.00 Lacs

t6 PE fatigue measurement
at variable temperature
and variabJe fiequeocies

Same as above 3d

t7 Fatigue measurement at
different temperatures

Same as above

l8 Seebeck coefficient
(kno\\,n as thermopower,
thermo€lectric power, and
thermoelect csensitivity)
ofa material is a measure
ofthe magnitude ofan
induced thermoelectric
voltage in response to a
temperature difference
across that material, as
induced by rh€ Seebeck
effect

Seebeck Co-efficient
measurement system and dc
resistivity measurement
system.

3" & 4u' Rs. I6.00 Lacs

t9 Bragg reflection: Table top X-ray scattering Rs.25.00 Lacs

@\Mr*,1?st @i,
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detemination the lattice
constant of monocrystal

instrument

20 Laue diagrams:
investigating the lattice
strucfu re of monocrvstal

Same as above

2l Debye-Scherrer
photography;
detemining the lattice
plane spacing of
polycrystalline sample

Same as above

22 Digitial Laue diagram:
investigating the lattice
structure of monocrystal

Same as above

Total =Rs. 164.00 lacs BxcLUDtNG GST and customs duty (if any)

Evaluation Scheme

Practical examination consists oftwo parts - Intemal and Extemal. lntemal part is
50oZ ofthe total marks and extemal is 50% ofthe total marks.

Not€:
Addition and deletion in the list of practical's may be made from time to time by
the department.
Minimum of06 practical's have to be performed in a given semester.

Major Existing Research facilities in the Department for CMp practicals/Research:

1. DST-XRD National Facility on CCD-Based Singte Crystal X-ray
Diffractometer created under an Individual-Centric Research proiect
by Prof. Rajni Kant since 2007.

2. Powder XRD under PURSE Programe of DST as a Common Facility
for the Department

3. UV-Vis-lR Spectrophotometer as a common facility under DST-
PURSE Project

4. Three Radon House X-ray Generators with multiple types of X-rasy
Diffraction Cameras and Techniques

5. Polarizing Microscope for Online analysis of Morhology of single
crystals.

6. 14 Computer and 04 Printers
7. Cambridge Structure Database onJine Licensed Access on anual

basis.
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List of experiments

COUEE NO. PSPHPE309
cEditsrs (0-0-15)

M.sc.Physics (3d semBler)

;'*"1iff*?1":i|.**' " 
Panicb Ph,sics

Examination to be held in Oec 2019, De€ 2020, Oec 2021.

Objectives : The HEP Experiments have been designed so as to provide exposure to students in

various experimental aspects of High Energy Physics Expe ments. The dept. is part of
Intemational Collaborations like ALICE experiment al CERN.Ceneva and NovA
expedment at Fermilab, USA. The HEP Experiments will give the students a training

to get good gmsp of Experimental techniques , so that they are ready for working in

environment of huge High Energy Physics Experiments like ALICE etc.

1. To find theloialcross seclion ofLd inteEclion at 110Ge! using BE European Bubble chember

2 To find the tolal coss-section of pp' rnleraclions al 700 Mev

3To study some of the basictechniques used for measunng Y rays with 2 Na(l) delector interlaced lo a McA whose setl ngs

and lhe data acquisition are @nne.ted 1o . @mputer 10 study the chaEdenslcs ol GM counter and elculaie operalirg

vollage ofthe tube

4 To vei, inve6e square law for the gammaiadialions

5 To find rhe resolvrng tim€ of cM @unler hence lind the dead time coiiection factor a.d also lo study lnveBe square law of

6. To study the efiecl ofquenching and .haracteristrB curue ol GM counter and linding OPeratins voltage

7 To study the statisticatbehaviour ol Bdioaclive pro@sio evaluate the behaviour ol counter statislica ly by means olchi-

square root tesl

Prcpos€d list or the expenlGto. rasc Phv3ic6 (3dl Semtster cou6o ia*--r

Lisr of ths €xperimenis for iit.Sc. Physics (3"4 4') semestercouEe.
{46 Sedeslgr i3 prcjecl based,

s. No. Pieces of Scientilic equipmen!
2 To study measurement of huon lire time Scintillator paddles, pholomutiplier

lub€s, mllt channelanalyze. hgh
votage PlMr suPPlY Digilal

oscillo$oDel4 charnel)
3 Wo*ing of mlltiwi€ propoiional Pe-.mplifier. amolitier hiqh voltage

module, gas low chamber, DSO(4
channel), Radio active sources

. Measu.e Pholo clrent as a
fun of nradiance al constanl

. CurcntVs voltage
characterislics of cds phoic
resisror at co.slanl inadiance

Phoroconducliviy appaElus

SN627
Rs.30,938r

5 Delecting Gamma radiailon

Deleciino Enerov resolulDn

Gamma SpeclDscopy & Complon

.M wq,.34 ,h
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Multichannet scaling ,nd haf

Recoding snd catibrating

sN1038

6 lnvestigale ths deflection of.n
elecl.on beam by a mrlnetic

Eslimale specific charge of

lnvesiigate denedion ot an
eleckon beam by ao etectric

sNt031

Calcu ate slat sn6 ol counn.d
st!dy background Edratron
Measure the revotv ng tifie
Sludy or absorptio. ts-partictes

Calculate B-deev enehv

SN 615

obserue zeernaniptittinli-

Pola zation slale ofthe tripiet
@mponenB in kansveBe

Polaizarion stale of doubtei
components in longiludinat

SK 075

SimPe elpt--pearufrF
Enegy Calibralion wnh a

Eneqy Oetemlialion or an
Unknown Source.
Energy Calibration wilh Two

Alsoluie Activiry of an Atpha

Speclrum Expaosion lvith a

Decay Ratiosfor '?rrAm

Alpha SpectrometEr
EG &G ORTEC

SOURCE KIT SK.1A
Surhce Barier Doredor 2.d

Rs 60.0 rakha

I TOTALAMOUNT Rs.1',0.46938

rot r =89.-11-Q48939 rakhs ExcLUorNG Gsr and custom duty (i, any)

Evaluauon Scheme

Pradicar e,ammanon consEts or rwo parts - rnremarand Enemsr. rnternal pad is 50% of the iolarmarks and exte.nar6 50% of rhe

Ald 'on and-d-ebnon r th6 tlsr of pracl@t'smay b€ hadefrortime to nme oy te deparlmear
M,nnum of06 pradreis have io be pe,tomod in a gNen s€nesrej.
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POST GRADUATE DEPARTMENT OF PHYSICS. UNIVERSITY OF JAMMU

Detailed Syllabus:
Course No. PSPHPE3l0
Credits:8 (0-0-15)

M,Sc.Physics (3'd Semester)
Title: Practicals in Nuclear Theory
Maximum Marks: 200

Examination to be held in De. 2019, Oec 2020' Oec2027.

Objectives:
This is a practical oriented course opted by the students oI Nuclear Theory

Specialization irl 3"d Semest€r' This cource lays emphasis on the developing of
computer programs on the Numerical methods.

(a) List of Exisling praclicals :

l) To write a program to find the solution ofa non-linear equation by using Secant

Method.

2) To find the solution of bi-quadratic (cubic) equation by using Bisection Method'

3) To write a program to evaluate a definite integral by using Trapezoidal Rule.

4) To find the solution ofgiven tanscendental equation by using successive

approximation method.

5) To write a program to evaluate a defilite integral by using Simpson's 1/3'd rule.

6) To write a program to fud the wave functions of linear Harmonic Oscillator'

(b) Pnrposed list of the practicals to be

M.Sc. Physics (3d) Semester course
added with the existing ones for

Most ofthe practicals/experiments are based as per the existing syllabus.

racticals for Nuclear Theo

S. No. Name ofExDeriment Pieces of Scientific equipment Propos€d for Cost in INR

7. To calculate the energy of
high spin states of
rotational bands of
tria-xially deformed nuclei
by using computer
pfogram.

(i) Two sERvERs
(High P€rformance
Computing system)
with 64 cB RAM

(iD TWP Online UPSes
with atleast 4HIs
back-uP

9.0 Lacs

8. To evaluate the C.G.
Coefficients by using
comDuter Droqram-

do-

9. To calculate the energy -do

lZru- 0\ M\^Y'% W{
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of high spin states of
rotational bands of
axially deformed nuclei
by using computet
program.

I0. To find the internal
structure of degenerale
bands of axially
deformed nuclei by
usrng computer
program.

-do-

I], To find the lnEmJ
stnrcture Of degenemte
bands of triaxia v
deformed nuclei by usini
computer progr:lm.

-do-

t2. To calculatelfie-]i6Giii
deformation in nuclei by
using compuler program.

-do-

13. Garnma-Ray
spectroscopy using Na
( T1) detector.

l (rrs ot Na ( I J) Detector 1.5 Lac

14. Alpha Spectroscopy

,rlith Suface Barier

detector.

z 
^rrs 

ot liurtace tsarrier
Detector

3rd 1.5 Lac

t5. Determination- ofli
range and eoergy of
alpha particles using
SDark Counter.

z r(tts ot Spark Counter 2.00 Lac

Total Amount required for performing new practicals : 14.00 Lacs

Evaluation Scheme

Practical examination consists of two parts - lntemal and Extemal. lntemal paft is50o% of the total marks and exremal is'50% of the totai ;_kr.' 
,. '

Note I : Minimum of 06 practicals to be performed in a given semester.

Nole2 : Addition a d detetion in lhe list ol plocticals haJ) be made fiom tin e lo lime bt the
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POST GRA.DUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF JAMMU

Detailed Syllabus I M,Sc.Phlsics (3rd Semcster)

Course No. PSPHPE3II Title: Practical in Electronics

Credits : 8 (0-0J6) Maximum Marks : 200

Duration of Examination : 3 hrs.

Examination to be held in Dec 2019, Dec 2020,Dec2021.

Objectives of the course:

The objective ofthe course has been to get basic training on the experiments ofthe various topics

such as operational amplifiers and familiarization with the communication systems \rhich the

- 
students have studied in the theory. The purpose is to train the students to do the things

- experimentally.

Existing Practicals:

1. To study the process ofamplitude modulation and demodulation
2. To study R-2R digital to analog convertor (DAC)
3. To study the process ofpulse amplitude modulation and demodulation
4. To study the process ofpulse position modulation and demodulation
5. To study the operational amplifier as Schmitt tdgger.
6. (a).To study the wo*ing of a 741 IC operational amPlifier with inverting and non inverting

configuration.
(b).To study the worki[g ofoperational amplifier 741IC as a summing scales and average

Amplifier.
(c).To study operational amplifier as differentiator.
'(d).To study operational'artplifier as integerator.
(e).To study opemtional amplifier as voltage follower and differential amplifier.

- 
- 

List of the experiments for M.Sc, Physics (3"d & 4th) Semester course.

Most ofthe experiments are based as per the existing syllabus.

S.No. Name of the Experiment Pieces of
Scietrtific
equipment/
Model & Make

Proposed
For

Cost In INR

3. Satellite communication
plat form

Module

Approx. Rs. 20.00 Lacs
4. Antenna Training System Module

5. Tmnsmission Line Trainer Module

Zu_ a Utyxw %34{



6. Radar Trainer Module

7. WaYe and Propagation
Trainer

Module

8. Optical Fiber
Communication

Module 3'

9. Connection splice kit Module 3',

10. Mode chamcterization in
fiber optics

Module

11 Wireless digital comm.
Trainer

Module

12. Frequency modulation
setup

Module

. Caf b€ utilized for
several combinations ol

. Dry prccess does nol
require drying

. li ls possible to prccess
in ined gas suCh as
arcon and nrlrogen

. lllalenal temperature can
be controlled wiih the
help ofcooling jackel

. Production of cohposed
pad'cles, }ligh degre€ of
mixing

capacilies are ofiered

Approx. Rs.20.00
Lacs

Total =Rs,40.00 lacs EXCLUDING GST and customs dut-v (ifany)

Evaluation Scheme

Practical examination consists oftwo parts - Intemal and Extemal. Intemal parl is 50% of
the total marks and extemal is 50% ofthe total marks.

Note l: Minimum of 06 practicals to be performed in a given semester.

Note2 : Addition and deletion ii the li$ ofpraclicals haJj be made fiom tihe lo time by the
Deparltuenl-
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Detailed Syllabus :

Course No. PSPHTE40l
Credits:4 (4-0-0)
Duration ofExamination: 3 hrs.

POST GRADUATE DEPARTMENT OF PHYSICS. UN]VERSITY OF JAMMU

M.Sc.Physics (4rh Semester)
Title: Condensed Matter Physics (Special - I)

Maximum Ma*s: 100

Syllabus tor the examination to be held in May 2020,2O2t,2022.

OBJECTMS : The course content of this paper is intended for the candidates who hare opred
for condensed matter physics and electronics as their specialization during the 2'd lear of tleir iost
Graduate course in Physics, The main objective ofthis course is to int.oduce to students towards
various facets ofcondensed matter physics which include the preparation and properties of a given
solid. The course starts with preparation ofmaterials in the form of a solid as crystals, then defects
in the solid and the corcept of atomic diffusion. Electric properties of a solid like dielectric and
l'erroelectric will be introduced to the students which will then be followed by studying electrons in

: solids.

Utrit-I
Preparation of Materials - Crystal Growth
Theoretical coDcept of crystal growth (supercooling and nucleation), Homogeneous and
Heterogeneous Nucleation. Crystal GroMh Techniques- Solution groMh: Water solution, Gel.
Flux method, Hydrothemal growth; Melt technique: Czochralski pulling, Bridgeman Stockbarger,
Zone melting. Vemeuil 0ame lusion.

Unit-II
Disorder in Solids
Point defects (Frenkel & Schottky); line defects (slip, plastic deformation, edge dislocation,
screw dislocation, Bulger's vector, concenhation ofline defects, estimation ofdislocation dcnsity);
Frank-Reid mechanism of dislocation multiplication (dislocation reaction), sudace (plan;)
defects, grain toundaries and stacking faults.

Unit-III-- Atomic Diffusion rnd Colour CeDtres- Atomic diffusion, Ficks l" and 2'd law of diffusion, Diffusion through plane. cylindrical &
spherical under steady state condition, Diffusion under non steady state condition, Random- Walk
treatment ofdiffusion, The Kirkendall effect, Diffusion in alkali halide, Ionic conductivity in alkali
halide, Colour centers, Types ofcolour centers, Generation ofcolour centers.

Unit-IV
Dilectric and Ferrroelectric Properties
The Dielectric constant and susceptibility, Induced polarization, Clausius-Mossotti relation,
Measurement of dielectric constant, Dipolar pola zation in solids, Ionic polaraz ibility, Electronic
polarazibility, Dielectric breakdown, Feroelectdcity, Ferroelectdc domains, Applications of
feroelectrics.

trnit-V
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Electrons in Solids
Introduction, An overview ofclassical models, Conductivity in metals, The Mafthiesen,s Rule,
The flruds s N{.6a1 Lr electdcal propertjes ofsolids, Dege;erate electron gas, Fermi-Dirac
slalistics ofelectron gas (Quantized fiee electron theory), Thermal conduct-ion in solids, The
Wiedemarm-Franz Ratio, General properties of metals.

Text and Reference Books

1. Introduction to Solid Stare Theory- Otfried Madelung
2. Quantum Theory ofSolids- Charles Kittel
3. Applied solid state physics-Rajnikant
4. Solid State Physics(srructure and p.opertjes ofmare.ials)- M.A. Wahab5. Art and science ofgrowing crystals-J.J.Gilman
6. Crystal gromh- Brian R Pamplin

Evaluation Scheme

The students shall be continuousry evaruated during the conduct ofeach course on the basis of
their performance as follo$,s:

Examination (Theory) Syllabus to be
covered in the
examination

Time allotted
for the
examitration

Weightage
(Marks)

Minor Test I (after 30 days) Up to 25 o/o I and halfhour 20
Minor Test II (after 60 days) Upto50% I and halfhour 20
Major Test I (after 90 days) Up to 100 % 03 hours 60

Minor Tests
The minor test would co[sist of two sections (A & B). section A would consist of three short
ans\ 

^er 
type questions (O5 mr(ts each) and section B would consist of two long answer type

questions (10 marks each). Students are required to answer two questions from section A and one
question from section B. No preparatory holidays shall be provided for the minor tests. Those
candidates who have appeared in Minor Tests and failed to get the minimum required marks i.e. 14
out of40 will be eligible to re-appear in the Minor Tests only once.

Major Test
There shall belen questions in the Major Tesr out of which 08 questions (as Section A) would
be set out of the 50% of the Syliabus not covered in the Minoi Test I and Minor Test 2. The
remaining 02 questions (as Section B) would be set across the units of the 50% of the Svllabus
covered in the Minor Test I and Minor Test 2. Each question shall comprise ofruo pans

Part (a) objective/ short answer type of03 marks each
Part (b) long answer type of09 ma*s each

. 
The candidates are required to attempt four questions from section A and one question from

section B. All questions shall carry equal marks.
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DETAILED SYLLABUS
M. Sc. Physics (FOURTH SEI ESTER)

Stllabus forrhe exrmination to be held in Mry 2020.202t.2022.

OBJECTIVES : Ihe course deals with Radiation through matter , where they
understand Bethe-Bloch Formula , Range Energy Corretations, Bremsstrahlung
and Cerenkov Radiation etc. Also the course is desiqned for the students io
understand both Ltnear and Orbital Accelerators and-frna y understandtng of
Colliders. As Particle Detectors are the main tools of HEp Experiments,lhis
course gives clarity of varlous detectors like Emulsions , Gaseous Detectors, and
advanced detectors like I,IWPC, TpC And finally most tmportant Energy
measurement detedors like calorimeters.

Derailed Syllabus :

Course No. PSPHTE4o2
Credits:4 (4-0-0)
Duration ofExamination: 3 hrs.

UNIT - I

UNIT - II

UNIT - III

M.Sc.Physics (4th Semester)
Tille: Nuclcar and Particle Physics (Speciat-t)
Maximum Marks: 100

SYLLABUS

Nucledr Decoy

Energies of B-decay, neutrino hypothesis, Fermi theory of
p-decay. Shape of beta spectrum, Total decay Rate,
Comparative life times, Fermi-Kurie plots, Selection rules
for Beta decay transitions [Fermi & Gammow Teller
transitionsl, Mass & Heiicity of Neutrino. Small note on
Neutrino less Beta decay.

[10]

Rodiolion throuoh,Uotter

Energy loss of charSed particles through matter. Bethe
block ionisation formula. Range-Energy relation. Multjple
coulomb scattering -p0 measurements, Bremsstrahlung and
Cerenkov mdiations. Interaction of gamma radiation with
Matter [Compton scattering, photoelectric effect and pair
production).

u0l

Accelerctiho l ochines ond cer€ral Choracferistics of
the Det€ctor
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UNIT.IV

UNIT - V

Eooks Rccommendcd :-

Nuclear Physics : D. Holliday

lntroductioo to Nuclear Physics: H.A.Enqe
Concepts of Nuclear Physics : B. L. Cohen

Physics of Nuclei and Particles, Vol I & lt : P
and E. Sheldon

Accelerator Physics, 5. /. Lee

Linear accelerators, Principle of orbital accelerators,
Cyclotron, synchro,cyclotron, modification with reference
to magnetic field and frequency, Beam Collider.

Detector properties :- Sensitivity, Detector response,
Energy resolution Response function and time, Detector
efficiency and Dead time.

t10)

Nucl€or Detectors(A)

Nuclear Emulsion, Gaseous Ionization Detectors :-
Ionization and Transport Phenomena in Gases, Transport of
electrons and lons in Gases. Avalanche Multipljcation,
Proportional counters, Multiwire proportional counters,
Time Projection Chamber [TPC) -lntroduction & Working
of TPC .

(10)

NiJcleor Deteciors-f B t

Semiconductor Detectors : Basic Semiconductor properties
: Energy band structure, Charge carriers, lntrinsic charge
carrier concentration, Mobility, Recombjnation and
trapping - surface Barrier Detectors.
Scintjllation Detectors :- General Characteristics, 0rganic &
Inorganic scintillators .lntroduction to Calorimetry. &
Different types of calorimeters. Construction & Features of
EM Calorimeters . Energy loss in El\,1 Calorimeters & Energy
Resolutioo of EM Caiorimeters.

7.

2-
3.
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6 Principles of Particle Accelerators, Enrico Persico, €zio

Fetari, Sergio e. Sergre

7. Phgsics of Particle Detectors : Dao 6reen

a. lntroduction to Elementary Particles, D. 6riffiths
9. lntroduction to High Energy Physics, P. H- Perkins

1O' Nuclear and Particle Physics, E. Burcham

ll' Elementary Particles : L H. Ryder

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the
basis oftheir performance as follows:

Minor Tests
The minor test would consist oftwo sections (A & B). Section A would consist of
three short answer type questions (05 marks each) and section B would consist oftwo
long answer type questions (10 marks each). Students are required to answer two
questions fiom section A and one question from section B. No preparatory holidays
shall be provided for the minor tests. Those candidates who have appeared in Minor
Tests and failed to get the minimum required marks i.e. 14 out of,{0 will be eligible to
re-appear in the Minor Tests only once.

Major Test
There shall be ten questions in the Major Test out ofwhich 08 quesrions (as Section
A) would be set out of the 50% ofthe Syllabus not covered in rhe Minor Test I
and Minor Test 2. The remaining 02 questions (as Section B) would be set across the
Lrnits of the 50o/o ofthe Syllabus covered in the Minor Tesr 1 and Minor Test 2. Each
question shall comprise oftwo parts

Part (a) objective/ shorr answer type of03 marks each
Part (b) long answer tlpe of09 marks each

The candidates are required to attempt four questions from section A and one
question from section B. All questions shall carry equal marks.

\eP
i.r#'

Examination (Theory) Syllabus to be
covered in the
examination

Time allotted
for th€
examination

Weightage
(N{arks)

Nlinor Test I (after 30 dars) Upto25% I and halfhour 20
Minor Test II (after 60 davs) Upto50% I and halfhour 20
NIaior Test I (after 90 davs) up ro 100 % 03 hours 60

T?s^@( 
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POST GR{DUATE DEPARTMENT OF PHYSICS. U\-IVERSITY OF JAMMU

Detailed Syllabus :

Course No. PSPHTE4o3

Credits : 4 (4-0-0)

Duration of Examination : 3 hrs.

Liquid crystals in electric and magnetic

tansitions, Helix unwinding hansition,
convectl've instabilities.

M.Sc.Physics (4th Semester)

Title : Physics ofliquid Crystals (Electivc)
Maximum Marks : 100

fields, magnetic coherence length, Freederick

Effect of solid boundaries on liquid crystals,

Syllabus for the examination to be held in May 2020, May 202l,May 2022.

Objectives: The objectives of the proposed syllabus for students undergoing Masters

Degree in Physics is to have proper understanding of the phase behavior, optical
properties, behaviour of confined liquid crystals under the influence of extemal electric
or magnetic field and liquid crystal technology.

Unit I: Classification of Liquid Cn'stals

Introduction, classification of liquid crystals, thermotropic liquid crystals (rod like
molecules), chirality in liquid crystals, nematic, cholesteric and smectic mesophases,

polymorphism in themotropic liquid crystals, polymer liquid crystals, main chain liquid
crystal polymers, side chain liquid crystal polymers, combined liquid crystal polymers,

applications of polymer liquid crystals

Unit II : Phase traqsitiotrs in Liquid Crystals

Melting of molecular crystals, distribution fimctions and orde! parameters, measurement

of order palameters by X-ray difftaction. Nature of phase trarsitions and critical
phenomena in liquid crystals, Reentrant phenomena in liquid crystals, optical properties

of cholesteric liquid.crysralsjthe blu€ pha€cs, pr€ssue induced mesomorphism.

UNit III : Liquid Crvstals in Electric ard Magnetic Fields

!!!!_lL : Ferroelectric, Discotic ard Lyotropic Liquid Crvstals

Feroelectreic liquid crystals, applications of fenoelectric liquid crystals. discotic liquid
crystals. discotic mesophase stuctues-the columnar liquid crystal. the discotic nemadc
phase. Lyotopic liquid crystals, constituents of lyotropic liquid crystals, structures of
lyotopic Iiquid crystal phases, biological membranes.

Unit V : Identification of Liquid Crvstal Phases and Liouid Crystal Technolosv

a(q)\

(s,



Identification of nematic, smectic and chiral liquid crystal phases by optical polarizing
microscopy (Visual appearance and textwe), phase identification with Differential
Scaming Calorimetry, liquid crystal displays, the twisted nematic iiquid crystal displays,
nematic liquid crystal displays, liquis crystal displays using polymers, applications of
liquid crystals.

Text and reference Book :

l. Liquid Crystals by S.Chandrasekhar
2. Thermotropic Liquid Crystais by Vertogen and Jeu
3. The Physics ofLiquid Crystals by de Geenes and prost
4. Ferroelectric Liquid Crystals by Goodby et al.
5. Introductio! to Liquid Crystals ChemistD and physics by perer J.Coolings and

Michael Hird

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the

basis oftheir performance as follows:

Eramination (Theory) Syllabus to be
coyered in the
exatllination

Time allotted
for the
examination

.^
Weightage
(Marks)

Minor Test I (after 30 davs) Upto25% I and halfhoLrr 20
Minor Test II (after 60 davs) Upto50% 1 and halfhour 20
Major Test I (after 90 davsl Up 1o 100 % 03 hours

Minor Tests

The minor test wou'ld consist of two sections (A & B). Section A would consist of three
shon answer tlpe questioN (05 nurks each) and section B would consist of two long
answer type questions (10 marks each). Students are required to answer two questions
from section A ald one question from section B. No preparatory holidays shall be
provided for the minor tests. Those candidates who have appeared in Minor Tests and
failed to get the minimum required marks i.e. 14 out of40 will be eligible to re_appear in
the Minor Tests only once.

Major Test
There shall be ten questions in the Major Test out ofwhich 0g questions (as Section A)
would be set out of the 50% of the Syllabus not covered in the Minor lest I and
Minor Test 2. The remaining 02 questions (as Section B) would be set across the units of
the 50% ofthe Syllabus covered in the Minor Test I and Minor Test 2. Each question
shall comprise oftwo parts

A,, 6* &,tvrylsG N^*

- 
6q aw'



Part (a) objective/ short answer type of03 marks each

Part (b) long answer type of09 marks each

The candidates are lequired to attempt four questions from section A and one
question from section B. All queslions shall carry equal marks.
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Syllabus for the examination to be held in May 2020, May 2021 & M^y 2022

Title: Quantum Electrodyn'mics
Maximum Marks : 100

a) Maior Test : 60

b) Minor Tests (l & II) : 40

students of M. Sc. Physics with specialization

The coume covels the fomalism of second

DETAILED SYLLABUS
M.Sc. Physics (IV-Semester)

Course No. PSPHTE4o4
(Elective)Duation of Examilation : 3 hours

Credits : 4(4-0-0)

Obiectives : tt is an electire course opted by lhe

ii--tr,gn tn.tgl Physics and Nuclear Theorl'
quanlization and relativistic quantum mechanics'

Second Quantization :

unit - I:
Creation and armihilation operators for Bosonic and Fermionic states' Field operators'

i"-a.irti* -4"",i-commutation 
lelations ofthe Field operators' Second quantized opemtors

( i;;:;i;i;;;iy ope.uto, -a tinetic energv operator)r Pair correlation function ( Pauli's

;-";.,i; til"i;i.'-d Boron Condensationll' Langrangian densities for Schrodinger and

;;;;;;;;i;-i;ids. iecond Q'.,antization or'ich'odi"gei field' Expression ror Hamiltonian

operator.

Relativistic Quantum Mechanics :

UnitJl : Klein- Gordotr ( ICG ) Equttion
ii"ir--c-a", t-r.c.) .qoution foi a iree pa'ticle' Charge. and Current densities for KG'

.q*,i"".--J"qrii"n if Jontinuity, Difficulties due to the exislence of negative energy states'

iir.."i 
"*p.",.ion 

for Probability density' PIane wave solutions.ofK'G equation' Klein-Gordon

;q;;; ff;;;tlad'particle ifl an electromagnetic field and tts solution for a particle with

cJulomb potential V-" ( iydrogen atom problem);First order K G equalions and its solution'

Unit-III: Dirac equation I

i-i""r;., "i Oi.." eqiation, o and p-matdces and their alti-commutation relations and their

."or"r.rr,u,ionr. Plane wave solutions of Dirac equation (Positive energy and Negative energy

",il;;;,;;;iil; 
;p;;;;; 'nerg5 

and ipin Phvsical interprelation of lree panicle

solutions, Dirai equalion \ ith a central polenlial and Hydrogen alonl problem

t nit-lV: Covariance of Dirac Equation
iouu,.lurt ro,,o of Dimc equation ( Fernman and Dirac pauli colariant form), Dirac's gamma-

matrices and their properties, Yrmatr'ix and properties' Covariance of Dirac equalion under

ior"-* t.un.forrnuiions and Rotations, Construction ofPlane wave solutions ofDirac equation

by Loreotz Boost ofParticle at rest, Bilinear covadants'

T?4- oy c4yt '*wi#



Unil-V: Heisenberg Representation in Dirac Theorvurlac operators in Heisenberg represenlalion. ttcis.nlcrg cq,urrion ol moiron, constanls 01motron and exislence oI elecrron spin for a Dirac panilf". v.f".iir".i, Ijrrac theoq.ZinerbeuegunB . Neparire enerev srare s of an .r*,r* ,ir.l"rl''"r i"r],#,.,n"," lheorl andcharge conjugalion. Vacuum polirizarion. r,.. n.r".r"i "rj",;J,ffi "i;i:i
Books Recommended

1. Quantum Mechanics by Bavm
2. Relarire euanrum Me;han;s by J.J.Sakurai.J. Quanrum Mechanicst Third edirion, b) Eug)en Merzbacher.4. Quanrum Mechanics by L. I. Schift.
5. Quantum Mechanics by G. erulAhs.
6. Relari\e euantum Mechanics bl \\. Creiner/. Retari\e euanlum Fields b\ J.D. Bjorken and S.D. Drell.8. Clacsical Mechanics by Coidstein

Evaluation Scheme
The,stud€nrs shall be 

^contJnuor-rsly 
evaluated during the conduct ofeach cou6e on the basis ofthetr perlbrmance as follows:

Minor Tests

The minor test would consist of two sectjots (A & B). Section A would consist of three shortanswer type questions (05 marks each) and section B would consist of tw; long arswer typequestions (10 marks eacrr). students are required 1() answer two questions from section A and onequestion from section B. No preparatory hoiidays shall b" pronid"a lor the minor tests. Thosecandidates who have appeared in Minor Tests and failea to g.t tlte nrinimum required marks i.e.l4 oul of40 will be eligible ro re-appear jn the Minor Jesls onlt once
Ma.ior Test
There shall be ten questions in the Maior Test out of which 0g questions (as Section A) wouldbe 

::t. 
out^^of the 50% ofrhe Syllabus not covered in the Minor Test I and Minor Test 2. Theremaining 02 quesrions (as Section B) would be set across the unit. of th" 5O"Z otth" S1,ilubu,covered in the Minor Test I and Minor Test 2. Each question sha, 

"".0n." "ir*" O"n, ,Pan (a) objective/ shot answer type of03 marks each
Part (b) long anslver type of09 marks each :

ln..:-10",:: are required to anempt Four questions from Section A and One question fiomSection B. A,l quesrions shall carD equal marl..

Examination 1-heory) Syllabus to be
coyered in the
examination

Time allotted
for the
examinationMinor Test I lafier 30 I and halfhourMinor Test II lafter 60 divs- Upto50%

or Test I (after 90 d to 100 %

T?*b_ ov $r)* *wff

Weightage

Up to 25 oo
20

1 and halfhoui 20
03 hours 60



POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF JAMMU

Detailed Syllabus :

Course No. PSPHTE4O5
Credits:4 (4-0-0)
Duration of Examiration : 3 hrs,

M.Sc.Physics (4th Semester)
Title: Condensed Matter Physics (Special-II)
Maximum Marks : 100

Syllabus for the examination to be held in May 2020, May 2021, May 2022.

objectives : The M.sc lllrd n rvth semester courses have been desi8ned su€h that the students are
exposed to the most basic as well as applied aspects ofthe Science of Solid state. The emphasis is on
.providang deeper insights into the fields of Crysta ography which inctudes single crystalgrowth ,

. Characterization and X-ray structure analysis of materials ofapplied nature.

UNIT I: Experimental Techniques for Single Crystal Data Collecrion

An overview of X-ray diffractions, principle, construction and working of rotating cristal X_ray
diffraction methods (single/double oscillation, rctation), Measurement of identity period, basic
principle and geometry of Weissenberg technique, visual estimation technique for intensity data
collection, indexing of zero and higher Weissenberg photographs, determinatioD of unit cell
parameters and equi-inclination setting for obtaining higher layer Weissenberg photographs.

UNIT II: Experimental Methods of Observing Dislocations

X-ray photographic technique, basic principle, Berg Barrett technique, Lang Technique, X-ray
diffraction topqgraphycaalg6a, &rhle.crystal difhac&pgp[y, Etching Methods ofetching, An
ovewiew of Scaming Electron Microscope and rransmission Electron MicroscoDs for mate als

_ characterization.

-. 
UNIT III: Surface atrd Interface physics

Elementary concept of surface crystallography., surface electronic structure, work function.
thermionic emission, hetercstructues, semiconductor lase6, light emitting diode.

UNIT IV: Thin Films

Liquid phase epitaxy (Experimental set up), prepamtion of thin films by vacuum vapour
deposition, film thickness measuement and study of suface topography by multiple beam
interferometry, electrical conductivity ofthin films, Boltzmann transport equation for thin film.

UNIT V: Introduction to the Science ofNano



Introduction to nanotechnology , Historical development, nanomate als and applications, New
forms of carbon- fullerenes, nanowires and nanotubes , types of nanotubes, applications of
nanowires and nanotubes.

Text and rcferenc€ Books

1. Applied Solid State Physics by Rajnikanr.
2. Crystallography for Solid State Physics By A.R. Verma and O.N. Srivastava .

3. Solid State Physics by Kinle.
4. Multiple beam interfenometry by Tolansky.
5. Physics ofThin Flms by Chopra.
6. Crystal Stucture Derermination by G.H. Stout, L.H. Jensen.
7. Handbook ofNanotechnology by Bharat Bhushan.

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis of
their performance as follows:

Examination (Thcory) Syllabus to be
coyered itr the
examination

Time allotted
for the
examinatiotr

Weightage
(Marks)

Minor Test I (after 30 days) Up to 25 Yo 1 and halfhour 20
Minor Test II (after 60 davs) Upto50% 1 and halfhour 20
Major Test I (after 90 davs) Up to 100 % 03 hours 60

Minor Tests : The minor test $'ould consist of t\r/o sections (A & B). Section A would consist
of three short answer type questjons (05 marks each) and section B would consist of two long
answer type questions (10 ,2arls €ach)- Students are required to a[swer two questions froi
section A and one question from section B. No preparatory holidays shall be provided for the
minor tests. Those candidates who have appeared in N,liror Tests anC failed to get the minimum
required marks i.e. 14 our of40 will be eligible ro re-appear in the Minor Tesrs o;ly once.

Maior Test : There shall be ten questions in the Major Test our of which 0g questions (as
Section A) would be set out of the 50% ofthe Syllabus not covered in the Minor Test 1 and
Minor Test 2- The remaining 02 questions (as Section B) would be set across the units of the
5070 of the Syllabus covered in the Minor Test I and Minor Test 2. Each question shall
comprise of two parts

Part (a) objective/ short answer type of 03 marks each
Part (b) iong answer type of09 marks each

'Re detY u,W-.^



The candidates

from section B. All
aro required to attempt four questions

questions shall carry equal marks.

ftom section A and one question
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Detsiled Sylhbus i
Course No. PSPHTE406
Credits:4 (4-0-0)
Duration ofExaminatioD:3 h rs.

l{. Sc. Physics (IYth Senesier)

M.Sc.Physics (4rh Senester)
Title: Nuclear and Particle Physics (Special-Il)

Maximum Marks: 100

Syllabus lor the examination to be held in Mry 2020,20212022.

OBJE TTVES :

In this course the stud€nts will know obout Weok fnleraciiohs , Beta Decoy
ond Ferlni model . They 9€t olso uoderstondihg of cabbibbo th€ory ond 6IM
hodel ond 6lso Neutrino Oscillolions ih detoil They dlso 9€i concepts of euork
Chroho Dynomics. which deols with quork-guorkohd goork-gluon lnteroclions .

Finolly th€y study most odvonced concepts like Weinberg-Salam SU(2)x U(l)
Model , spontaneous symmetry breaking, Higgs mechanism , Standard Model
& Grand unification.

UNIT _ I

Weak Interactions-I

Classification ofweak interactions, Nuclear p decay - Fermi
theory, inverse P decay, Parity non conservation in
Neutrino, Helicity of the Neutrino, Heljcity States, Dirac
theory to p-decay, The V-A interactjon, parity violation in
decay, Pion and Muon decay.

(10)

UNIT _ II

Weak Interactions-II

Weak Decays of Strange Particles - Cabibbo Theory, weak
neutral curreDts, Absence of S=1 neutral currents. The GIM
model and charm. Weak mixing angles with six quarks.
observation of Wl and Z 0 Bosons. Lepton families, Neutrino
masses and Neutrino oscillations.

[10]

UNIT_III

Ouark Patron Model

Evidence for paatons, Deep inelastic electron-nucleon
scattering, Scale invariance and Partons (Bjo.ken scaling],

T-g- @v s, Y Q" fu2r^



Neutrino-nucleon inelastjc scatterin& Lepton-quark
scattering: Parton spin, Parton charges, antiquark contents
of the nucleor! gluon constituents, Electron - Positron
annihilation to hadrons, Lepton pair production in hadron
collissions - The Drell-Yan Process.

(10)

T-INIT - Iv

Ouantum ChromodYnamics

Quantum chromodynamics and Quark-Quark interactions.

QCD potential at short distances, QCD potential at large
distances (Strin8 model), Multijet events in e*e

annihilation, Effects of quark interactions in Deep-lnelastic
lepton-Nucleon Scattering, Running Coupling constant :

quantitative predictions of QCD, q'? Evolution of Structure
Functions, Comparison of Quark and Gluon Distribution.

Ii0)

UNIT _ V

Unification of Interactions

Renormalizability in Quantum Electrodynamics, Divergence in
weak interactions, lntroduction ofNeutral currents. Cauge lnvariance in QED,
Generalized Gauge Invariance. The Weinberg-Salarn SU(21x ij(1) Model. Yang-Mils
fields and SU(2) symmetry, spontaneous s)rrnmetry breaking. Neutral current
coupling ofFermions. Higgs mechanism. The standard Model. Grand unification :-
proton decay, r&€ ccr${ic baryon asymmetry.

[10)

Books Recommended :

lntroduction to High Energy Physics by Donald H. Pelkins.

Nuclear and Particle Physics by E. Burcham.

Elemenlary Particles by L S. Hughes.

Quarks, Leptons and Gauge Fields by Ke6on Huang.

lntroduclion to Particle Physics by M. P. Khanna.

Particle Physics by B. R. Martin and G. Shah.

The big and small by G. Venkataraman.

Elemenlary Particles and their lnteractions mncepts and phenomena

Quang Ho-Kim, Pham Xuan Yam.

lntroduction to Elementary Particle Physics by David Griffith.

@MYr
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Evaluation Scheme

The students shall be continuously evaluated durjng tle conduct ofeach co,.lrse on the
basis oftheir performance as follows:

Examination (Theory) Syllabus to be
covered irt th€
examitration

Time allotted
for the
examination

Weightage
(Marks)

Minor Test I (aft€r 30 davs) Up to 25 Yo I and halfhour 20
Minor Test II (after 60 dayst Upto50% I and halfhour 20
Major Test I (after 90 daysJ Up to I00 % 03 hours 60

Minor Tests
The minor test would consjst of two sections (A & B). Section A would consist of.
three short answer type questions (05 marks each) and ;ection B would consist oltwu
long answer type questions (10 marks each). Stualents are required to answer two
questions from seclion A and one qLrestion from section B. No preparatory holidays
shall be pror ided for rhe minor resls. Those candidates who hur," upp"u."j in l,tino,
Tests and failed to.get tle minimum required marks i.e. l4 out of40 will be eiigible to
re-appear in the Minor Tests only once.

Major Test
There shall be ten questions in the Major Test out ofwhich 0g questions (as Section
A) would be set out of the 50% ofthe Syllabus not coverej in the Minor Tesr I
and Minor Test 2. The remaining 02 questions (as Section B) would be set across the
units of the 50% of the Syllabus covered in the Minor Tesr I and Minor Test 2. Each
question shall comprise oftwo parts

Part (a) objective/ short answer type of03 marks each
Part (b) long answer type of09 marks each

The candidates are required to attempt four questions from section A and one
question from s€olion.B. AII .qrcstioos shallcarry equal marks.
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POST GRADUATLDEIARTMENT OF PIIYSICS. f]NIVIRSITY OF JAMMT]

DETAILED SYLLABUS
vs".Pt"*.iG--s.r..t*l

Course No. PSPHTE407
Durat;on of Examination : 3hours
Credits : 4(4-0-0)

Title: Nuclear Theory (Special-ID

Maximum Marks : 100

(a) Major Test : 60

(b) Minor Tests (l & II) : 40

Syllabus for the €xamiration to be held in May 2020, May 2021 & May 2022.

Obiectives : It is a theory course opted by the students of M. Sc. Physics with Nuclear
Theory specialization in the 4rh Semester. The cours€ covers the formalism ofQuantum Field
theory and its application to various problems.

Unit-I

Transition from discrete to continuous vibrating system, Lagrangian and Hamillonian
Formulations for continuous systems. Euler Lagrange equations and Hamilton's equations of
motion, Applications of Lagrangian and Hamiltonian Formulations to Schrodinger and

Electromagnetic fields, Derivation of Schrodinger and Maxwell's equations.

Unit-II

Second Quantization, second quantization of electromagnetic fi€ld and Schrodinger field,
quantized field energy and momentum, commutation relation between E and H, Number

representation of operators for fermions.

UDit-III

Brillowin-Wigner Perturbation series. Schrodinger, Heisenberg and lnteraction

representations! Theory of Scattering Matrix (S-Matrix) and its properties, Optical theorem.

Synmetries of S-Matrix (Lorentz Invariance and Time reversal). wick's theorem and i1s

appl ications (Ieynman diagrams).

Unit-IV

Densjty Operator and its equation of motion, Fermi gas and Thomas Fermi model,

Importance ofllartree-Fock (HF) Method. Derivation of HF equation, Symmet es of HF

Hamiltonian. Chojce ofexpansion for the orbits, Single major shell HF-calculations.

Unit-V

Ceneral aspects, pair creation and annihilation operators, one body and tuo body poleDtials ii
second quantized formalism, pairing interaction in second quantized form. Pairing theory for
degenerate configuration, commutation relations of pair creation operators with pairing

Hamiltonian and Number operators. Calculation ofpairing matrix foi two and four particles

in J = 5/2 shell, Generalization 10 non-degenerate configurations, The BCS formalism,
Nonnalization of BCS wavefunction, Application of the BCS wave firnction to the pure j-
shell. Derivation ofexpression for occupation probability and pairing gaps, Unified model.
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Books Recommetrded:

l. Classical Mechanics by Coldstein.
2. Classical Mechanics by W. Greiner.
3. Classical Mechanics by T.W.B Kibbl€ and F. H. Berkshire.
4. Elements ofAdvanced euantum Mechanics bv J.M. Zimen
5. Field Quanrizarion by W. Creiner and J. Reinhardt
6. Shapes and Shells in nuclear structure by S.C Nilsson and L Ragnarsson.
7. An jntroduction to Relativistic euantum Field Theory by Silva;S. Schweber.
8. Relativistic Quantum Mechanics and introduclion to euantum Field Theory by Anton Z.
Capri-

9. Relativistic Qua.tum Fields by Bjorken and Drell.

Evaluatiol Scheme

The students shall be continuously evaluated during the conduct ofeach course on the basis
oftheir performance as follows:

Minor Tests

The minor test would consist oftwo sections (A & B). Section A would consist ofthree short
answer type questions (05 marks each) and section B rvould consist oftwo Iong answer type
questions (10 marks each). students are rcquircd ro ansrver two questions from seclion A and
one question from section B. No preparatory holidays shall be provided for the minor lesls.
Those candidates who have appeared in Minor Tests and failed to get the minimum required
marks i.e. I4 oul of40 will be eligible to re_appear in the Minor Tests onlv once
Major Test

There shall be ten questions in the Major Test out ofwhich 0g questions (as Section A)
would be ser out of the 50% ofthe Syllabus not covered in the Minor Test I and Minor
Test 2. The remaining 02 questions (as section B) wourd be set across the units of the 50%
ofthe Syllabus covered intheMinorTest I and Minor Test 2. Each question shall comp se
oftwo parts :

Part (a) objective/ short answer t)?e of 03 marks each

Examination (Theory) Syllabus to be

covered in the

examination

Time allotted

for the

€xamitratiotr
Minor Test I (aftei-0 days) Up to 25 o/o I and halfhour
Minor Test II laftei-0 dayg Upto50% I and halfhour
Major Test I 1aftei90 days) Up to 100 %
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Part (b) long answer type of09 marks each

The candidates are required to attempt Four questions from section A and One

question from section B. All questions shall caffy equal marks.
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POST GRADUATE DEPARTMENT OF PHYSICS,

Detailed Syllabus : M.Sc.Physics (4ih Semester)
Course No. PSPHTf,408
Cr€dits:,1 (4-0-0)
Duration of Examination : 3 hrs.

UNIVERSITY OF .IAMMT]

Title : Electronics (Special-Il )
Maximum Marks : 100

Syllabus for the examination to be held ih May 2020, May 2021 & M^y 2022

Objectives of the course:

This deals with the modem applications in the signal analysis and elecfonic cornrnunication. The
successful completion ofthe course would help the students to work in the industry as well as
taking up research in some frontline areas ofsignal analysis, digital comnunication systems.

Unit - I
Signal Analysis

Sinusoidai 
-signals 

(Frequency and time. Domain), Fourier series expansion of periodic sequence of
impulses, Sampling function, Normalized power, power Spectral deniity (of Digital data, sequence oi
random pulses), Effect of Transfer function on power spectral density, Fourier transform (exam;le v(t) =
cos wt), Convolution, Parseval,s Theorem, power and Energy Transier through a network. Conelation
between waveforms, Autocorelation, Autocorrelation of perioiic waveforms.

( 10)

Unit -II
Pulse Modulation Systems

The Sampiing theorem (Low-pass Signals, Band-pass Signals.l, puise_Ampiitude Modulation (pAM).
Clnnnel Bandwidth for a PAM signal. Natural sampling, Flat_top sampling, Signal .""ou".y ,hroug'h
Holding, Quantization of signals, euantization Error

Pulse-Code Modulation (PCM), Electrical representation ofBinary Digits, Differential pulse-Code
Modulation (DPCM), Delta Modulation (DM), Adaptive Delta Modul;ion (ADM) (10)

Unit -III
Digital Modulation Techniques

Binary^Phase,-Shift K€ying (BPSK) ( Reception, Spectrum, Geomet cal Representation), Differential
Phase-Shift Keying (DPSK), Differentially-Encodej pSK, euadrature phase,shift Keying ltransmitter.
Receiver, signal space representalion), M-ARY pSK. eASf. ilinary Frequency_Shift Kefig isp;;;;,Receiver) (10)

Unit -IV
Noise:
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Various Sources ofNoise, Frequency-domain representation ofnoise, Effect offiltering on the probabilit)
density of Gaussian noise, Spectral components of noise. Effect of Filter on the Power spetral
density of Noise, Mixing ( Noise with sinusoid, noise-noise mixing ), Linear Filtering. Quadratue
components of noise n"(t), n,(t), (Power spectral Density, probability density and thejr time
derivatives)

Unit -V
Data Transmission and Noise Calculation:

(10)

The Baseband Signal receiver, Optimum Filter, Matched Filter, Cohercnt Reception: Correlation, Phase-
Shift Keying (PSK), Frequency-Shift Keying (FSK), Differential PSK, DPSK, Calculation of Enor
Probability for BPSK and BFSK

Calculation of Quantization noise, output-si€t'lal
Delta ModuJatron 1DM) lransmjss,on.

Text and Reference Books:

power and output-to-noise ratio in PCM and
(10)

Pritrciples of Communication Systems
McGraw-Hill Edition
Electronic Comhunicatiort Systems by G.
Edition

by H. Taub and D.L. Schilling.2e. Tata

Kennedy and B. Davis, 4e, Tata McGraw- Hill

3. f,lectronic Communication Systems Fundament.ls through Advanced by Wayne
Tomasi, 3e, Pearson Education

4. Communication Systems, Analog & Digital by R.P. Sirg and S.D. Sapre 2e, Tata
Mccrav/-Hill Edition

Evaluation Scheme

Tl\ students shall be continuously evaluated duling the conduct ofeach course on the basis oftheir performance as follows:

E}rmination (Iheory) Syllabus to be Time allotted for
the examination

% Weightage
(Marks)

Minor Test I (after 30 days) UD to 25 o/o I and halfhour ?o
Minor Test II (after 60 days) Up ro 50 o/o I and halfhour ?o
Maior Test I (afrer 90 davs) UD to I00 o/o 0l hours 60

Minor Tests

Th€ minor tesl would consist ofiwo se€tions (A & B). Section A would consist ofthree short answer ilpe qu€slions (05 marks
each) and section B would consist oftwo lone answer type quest;ons (10 marks each). Students are required to answer rwo
questions from section A and one question ,rom section B. No preparatory holidays shall be provided for the minor tests.

Those candidates *'ho have appeared in Minor Tests and failed ro get the minimum required marks i.e. 14 ou1 of40 will be
elig;ble to re-appear in the Minor Tests only once-

Major Test

2.
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There shall be ten queslions in the Maior Test out ofwhich 08 questions (as seciion A) would be set out of the 50% ofthe
syllibus nol covered in the Minor Test I and Minor Test 2. The remaining 02 quesrions (as Section B) would be set across the
unils oftle 50% ofthe svllabus covered in the Minor Test r and Miror Tesr 2. Each qucslion shalr comprise oftwo parts
Pan (a) objective/ short arswer r)?e ofoj marks each
Pan (b) long answerr}?e of09 mark each

The candidates are required to altempt fourquestions liom section A and one quesiion tiom section B. AI questions sha
carry equal narks.
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POST GRADUATE DEPARTMENT OF PHYSICS.
UNIVERSITY OF JAMMU

Syllabus for the examination to be held in May 2020, May 2021 & May 2022.

M.Sc.Physics (4s Semester)

Credits : 4 (4-G0)
Maximum Marks : 100

Course No. PSPHTO409

Title : Moderr Physics (Oper)
Duration of Examination : 3 hrs.

Course Objectives and Learning outcome
This course which is an open course to be studied by the PG students

of olher department will give the flavour of basic concepts of Modern Physics. lt
u'ill provide an introduction to the Basic concepts of Relativity, quantum

mechanics, atomic and nuclear physics. In addition to these topics one unit is on the

X-rays, an important discovery both for the development of sciences and medical

science and cosmic rays. After going through this cou6e a student who is not

pursuing PG in Physics will leam about some of the basjc concepts of the Modem

Physics Physics concepts which were developed during the 20th century and set

the ground ofmodem day technology, applications and basic research in Physics

Unit I
Brsics ofRelativity

Some Historical background, Frames of Reference, postulates of special theory of
relativity, The Lorentz tansfomations, Lorentz-Fitzgerald contraction. Time
dilatio[ aDd LeDgth contrattion,Simultaneity and relativity, variation of mass with
velocity, mass-energy equivalence, relation between momentum and energy

Unit II
Quantum Mechanics

Photoelectric effect, Complon effect, wave nature of matter, de-Broglie's concept of
matter waves, Davisson and Germer experiment, Electron microscope, Heisenberg's
uncenainty principle, wave-packet, Wave function and its properties, Postulates of
wave mechanics, Schrt dinger wave equation and its application for particle in a box.

Unit III
Atomic Physics

Structure of atom, Rutherford nuclear atom model, Hydrogen spectrum, Bohr's
theory of Atomic structure, Bohr's theory of the H)drogen atom, Bohr's
Correspondence Principle, Alkali spectra, Franck and Hertz expe ment, Types of
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Specta, Emission and Absorytion Line spectra, vector atom modei and quantum
numbers

Unit IV
Nuclear and particle Physics
Basic properties ofthe nucleus: constituents ofthe nucleus. Nuclear charge, binding
energy, nuclear stability, nuclear forces, Radioactive decays: AJpha decay, beta
decay-the neutrino hypothesis, Gamma decay, Radioactive dating, biological'effects
of radiation exposure, Elementary particles: their classification, elementary idea
about quarks, Frmdamentai interactions-shengths and ranges, unification of foices of
nature, standard model and grand unified theory (concept only)

Unit V
X-rays and Cosnic rays

Discovery of X-rays, production
applications of X-rays, Continuous
spectrum, Moseley's law

of X-rays, properties of X-rays, Practical
X-ray spectrum and characteristic X-radiation

Discovery of cosmic rays, Experimental methods of study of cosmic rays, General
characleristics of cosmic rays, composition of cosmic rays, discovery of positron,
secondary cosmic rays, cosmic shower, Mesons: muons and pions, discovery of
muons. Decay ofmuon: its mean life.

Text and reference Books:

1. Principles ofModern Physics, A.K. Saxena, Narosa
2. Conceprs ofModem?hysics. ArlhurBeiser- Shobhir Mahajan. S. Rai

Choudhury, McGEw Hill Education
3. Modern Physics, Jeremy Bemstein, paul Ir{. Fishbane. Stephen Gosiorowiz
4. Atomic and Nuclear Physics, A.B. Gupta and Dipak Ghosh
5. Modem Physics, S.L. Kakani and Shubhra Kakani

Evaluation Scheme

The students shall be continuously evaluated during the conduct ofeach course on

lhe basic oftheir performance as follows:

Examination (Theory) Syllabus to
be covered
in the
examination

Time
allotted for
the
examiEation

Weightage
(Marks)

Minor Test I (after 30
days)

Up to 25 Yo I and half
hour

20
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Minor Test II (after 60
days)

Upto50% I and half
hour

20

Major Test I (after 90
days)

Up to 100 % 03 hours 6i)

Minor Tests

The minor test would consist of two sections (A & B). Section A *ould consist of
three short answer type questions (05 marks each) and section B would consist of
two long answer type questions (10 marks each). Students are required to ans$er
two questions from section A and one question from section B. No preparatory
holidays shall be provided 1'or the minor tests- Those candidates who have appeared
in Minor Tests and failed to get the minimum required marks i.e. 14 out of40 will be

eligible to re-appear in the Minor Tests only once.

Major Test

There shall be ten questions in the Major Test out olwhich 08 questions (as Section
A) would be set out of the 50% ofthe Syllabus not covered in the Minor Test 1

and Minor Test 2. The remaining 02 questions (as Section B) uould be set across the
units of the 50% ol the Syllabus covered in the Minor Test I and Minor Test 2.
Each question shall comprise oftu,o parts
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POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF JAMMU

Detailed Syllabus : M.Sc.Physics (4ih Semester)
Course No. PSPHPE4I0 Title : project work iD Condensed Marter physics.
Credits:8 (0-0-16) Maximum Marks:200

Duratior of Examination : 3 hrs-

Examination to be held in May 2020,2021,2022.

Objectives : The Projects have been designed so as to provide hands-on exposue to students in
various experimental aspects ofthe physics ofcrystals. The dept. has a vafiety ofexperiments which
the students shall have to perfom to develop a good technical hand.

During this semester, the students rdill be assigned a mentor under whose
guidance the] have to complete a project based on the research work. In the end ofthe
semester , the students have to submit a project report in the form ofdissertatio[.

Evaluation Scheme

PracticallProject examination consists of two parts Intemal and Extemal. Intemal pafi is
50% ofthe total marks and extemal is 500/o ofthe total marks.
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POST GR{DUATE DEPARTMENT OF PHYSICS, TINIVERSITY OF JAMMU

Detailed Syllabus : M.Sc.Physics (4rh Semester)
Course No. PSPHPE4Il
Credits:8 (0-0-16)

Practical,/Project examination consists
50oZ of fte total.marks and extemal is

Title : Project work in Nuclear & Particle Physics,

Maximum Marks : 200

Duration of Examination : 3 hrs.

[valuation Scheme

of two parts - Intemal ard Extemal. Intemal part is
50oZ ofthe total marks.

Examination to be h eld in May 2020,202.1,2022,

Objectives : The Projects have been designed so as to provide exposure to students in
various experimental aspects of High Energy Physics Experiments. The dept. is part of
Intemational Collaborations like ALICE experiment at CERN,Geneva and NOVA experiment at
Fermilab, USA . The projects will give rhc studenis a training to get good glasp ofthese
lntemational Experiments , so that they are ready for doing Research in High Energy physics.

During this s€mester, the studcnts nill be assigned a meDtor under whose
guidance they have lo complete a project based on the research work In the end of the
semester , the students have to submit a project report in the form of dissertation,
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POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OT JAMMU

Detailed Syllabus : M.Sc,Physics (4ih Semester)
Course No. PSPHPE412 Title : project lvork in Nuclear Theory
Credits : 8 (0-0-16) Maximum Marks : 200
Duration ofExamination :3 hrs.

Examination to be h eld it May 202t,2021,2022
Obiectives:

During the 4ih semester , the students will be assigned a mentor under \{hose guidance they
have to complete a project based on the preliminary research work being carried out in Nuclear
Theory Specialization. In the end ofthe semester, the students have to submit a project report in the
form oIa dissertation

During this semester , the students },ill be assigned a mentor under whose guidatrce they \
have to complete i project based on the research work. In the end ofthe semester. the students
have to submit a project report in the form ofdissertation.

Evaluation Scheme

Practical/Project examination consists of two parts - Intemal and Extemal. Intemal part is
50% ofthe total marks and extemal is 50olo of the total marks.
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POST GRADUATE DEPARTMENT OF PHYSICS, UNIVERSITY OF.IAMMU

Detailed Syllabus : M,Sc.Physics (4th Semester)
Course No. PSPHPE413 Title : project work in Electronics
Credits : 8 (0-0-16) Maximum Marks : 200
Duration of Examination : 3 hrs.

Syllabus for the examination to be held in May 2020,2021,2022.

Objectives of the course:

The objective ofthis couse is to train the students ofelectronics specialization for successful
jmplementation ofthe concepts into practical applications which have a direct bearing in the
industry and R&D programmes.

List of the requirements for M.Sc. Physics 4th Semester project Work.

S.No. Name of the Experiment Pieces of
Scientific
equipment/
Model & Make

Proposed
For

Cost In INR

I Fabrication of
semiconductor layered
structue devices for their
use as photovoltaic and
optoelectronic aDplications

Atomic Layer
Deposilion
(ALD) setup.

M.Sc.
Project
Work

Approx. Rs. 60.00 Lacs

2. The preparation of
compound semiconductot
thin hlrns for photovolfaic
& optoelectronic
applications and
calculation oftheir
palameters

l. Fumance
Temoerature
upro 15O0oC &
Accessories

M.Sc.
Project
Work

Approx. Rs. 4.50 Lacs

2. Cu K alpha
X-ray
source(Tube) &
Accessories

Approx. Rs. 6.00 Lacs

Synthesis ofbasic
nanostructures

Hot plate, spin
coater, Muffle
fumace &
Accessories

M.Sc.
Project
Work

Approx. Rs. 3.00 Lacs

\

Total =Rs. 73.50 lacs EXCLUDTNG GST atrd customs duty (ifany)

Evaluation Scheme

Practical/Project examination consists of two parts - Intemal and Extemal. Intemal part
50% ofthe total marks and extemal is 500% ofthe total marks.
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deletion in the list of practicat's may be made from time to time by the

Minimum of06 praitica.s have to be performed in case ofpractical course in semester-rll.
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