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Dr. Neetika

IK Gujral Punjab Technical Universi* tGpurthala
Deparun€nt of physical Sciences

Ref No.: IKcrru/ps48f Dare: 12 o <1 , I B

Subjset Procaedinls of the Boa.d of Studies (BoS), physlcal SciencEs
(Iuaterial Sci6me/l{ano Scionea and Tecirnologyl meeting held on
27.O3.201a.

A meeting of memb€rs of Board of Sfudiss (BoS), phys,cal Sciences (Material
Science/l.lano Sciencs and Teehnol€y) was hed on 27.03.20.18 in the Depanment
of Physical Scierces, I K cujral puniab Technical University, Kapurthata. The
agenda of the mee:ing was discussod in detail and recommendations were maoe
on point. The proceedings of the meetings were recofded in the minutes ot the
meeting as enclosed as an Annexurc-A.

In the meeling, the syllabus of the Fngineoring physics for B. Tech. lsryear and
M.Sc.(Physics) was approved for adoption f.om 2018-19 which is encloseo as an
Annexure-B and Annexure-C.

Submitted ior necessary action.

$'fi,"
Cbnvener- BoS
Dr. Hitesh Sharma

Chai
Head, Physical Sciences.



l.Ii Gujral Punjab Technical Univenity, Krpurthala
Dcplrtmc of Phylicd Scieaclr

MlDtt ! of M.cdrg
A mceting of mdilb63 of Bosd sf Ssrd.s (BoS), t'bri.rl Sci€nc.r (litr..rtrl Scicaci'l|lso
S.i.nc. and T.chnolo$/] v.t lFld o 27.03.2018 i!.h. D!p.rh6r of lhFicd Sst re.r t K
Cuid Pujab T.clni6l Unlv.nily, kguihala.

Trl. folirwing ftt. p..!.nt i! rlc ftering:
I Dr. Anit Slris (Chsilpcron)
2. Dr. Rwi Kund, M.!lb.r
3. )r R*€eh Do8ra. M€.nber
4. Dr. Arrird Krhit, M.lrbd
5. Dr. R3ds! Kunu, M{rb.r
6. Dr. K3 chd L. Singn, MeDbs
7- Dr. Eitdr Sha!|m. McEtb.r
8. Di. M,,lildcr Xaa. M.mba
9. D.. Y S Brsr, CArirp.dlon(EE) ar Spncirl invllr.
10. Dr. Rrjjv Chidr&! Clrirp..lor (Ci!{ Eld !r Sp.clrl irvircc
I I . Ih. Vikr! Chswlr ChdrpGno!0et9 ,, S!.dd Invli..
12. Dr. A S Bh'46!, Ct&p.moi(ECD $ SFid llvlb.
t 3. D.. v.rid.rjir Sinsh (8Fci6l inait .)
14. Dr. Nccrfu (Sp.chl ir1|iilc)
rJ. MsJalkellp|lct M.Scd2c Y..rlstrdarr.p.!$na.!iv.
15. Mr.Ni}liI M.Sc.(l' Y!6rlstud.at lrDr.*rd.livc

Trt bkwing mob..s cluld not itt'ld th€ m.i;ring:
L Dr. DNirdcr Meht!. Mc.nb.r
2. Dr R K. Bd|Mc'rbd
3. Dr. filrn!{ Ka, Cr.rv.l, Mcogc:
{. Dr.B Dolptr, tv{.mb.r
5. Dr. R4iiv lrrlhona Mcnb.r
6. D.. P. Arlm1ugar! Mdb.r
?. S. Ndd..prl S.nft! M.$b.t
8. Dr. Hrli.iEl Sirgb, (Sp..isl invirlc)
9. Dr. Monika s&tdlva , (Spsid iovi!.c)

Thc A6srd rfsnldiB dilcur€.d on dl th. a8i.!dr poht! ad &[osi.S E orlltl.ndation6 wcr.

At odr l!.i l: To.orridlrit rlehlor of loStr..rl4 ltytl.r corn ii 8,T..5-r'y.rf
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AICTB fo. rdlttion. AI m.rn!.m ag!.d $d& thc rlcomnrodrtiotl! nf AlCrc wlid hlr
!@pos.d ro oftr br.nch sFcitrc En3in .ring phri.s e,U..i! io B.ftcn-l' Ycar Snd.nb ed
d!.id!d to idpldrc s.mc i! IKC Punjab T.cnnicrl Uditrtity. Tb Ba8iItgilt blan 1'!o for
whicn AICTE ha, mt peposd dy lhcory ed L.b ndte€r, a!. 8\rl cous. lubj.ctt tt!pi.!d by
.mrbinilg th. diftui moduLs pmposd by dE AiCT!, !'.!!" spprorcd.. AII srgn.titg
$.cillizlnon *ri.b d! b.ibg otu !t pltcd by t!6 II(G P@jtb T.cnti.d Univalily bE
b.€n cat gorized h sev.tr (07) t!ot43. Accordingly, 3cvo (07) thmrt dd scvdt (o?) Felicd
p!p.r. .r mcnlior.d b.low *tn tlcomrdod€d fot tdopliot h ll<AlTU noln 20lt_19-
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M.Sc. Physics

Course Structure and Syllabus

(Based on Choice Based Credit System)

2018 onwards
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I. K Gujnt Pasjab Tehticrt a"iretsit , t'pudhalo

IK Gujral Punjab Technical University

VISION

To be an institution ofexcellence in the domaia ofhigher technical education that seffes as the

fountainhead for nurturing the fufure leaders oftechnology and techno- innovation responsible

for the techno-economic, social, cultural and environmental prosperity ofthe people ofthe State

of Punjab, the Nation and the world

MISSION

To provide seamless education through the pioneering use oftechnology, in partnership with

industry and society with a view to promote research, discovery and entrepreneuship and

To prcpare its students to be responsible citizens ofthe world and the leaders oftechnology

and techno-innovation ofthe 2lst Century by developing in them the desirable knowledge,

skill and attitudes base for the world of work and bv instilline in them a culhne for

seamlessness il1 all facets oflife.

OBJECTIVES

To offer globally-relevant, industrylinked, research-focused, technology- enabled

seamlcss education at tle graduate, postgBduate and research levels in various arcas of

engineering & technology and applied sciences keeping in mind that the manpowel so

spawned is cxcellent in quality, is relevant to the global technological needs, is motivated

to give its best and is committed to the gtowlh of the Nation;

To foster the creation ofnew and relevant technologies ard to transfel them to industry for

effective utilization;
To participate in the planning and solving of engineering and managerial problems of

relevance !o global industry and to society at large by conducting basic and applied

research in thc ateas oftechnologies;
To develop and conduct continuiog education pmgrammes for practiciog engineers and

manageG with a view to update their fundamental knowledge base and problem-solving

2of71S.hen" & S labustM.Sc. Phtsics, Bat.h 20t8 & O,eards
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Q.

zzz
To develop shong collaborarive and cooperative links with private and public sector

industries and govemment user departments through various avenues such as

undertaking of consultancy projects, conducting of collaborative applied researcn pro_Jects,

manpower development programmes in cutting-edge areas of technology, etc;
To develop comprehensive linkages with premier acaden,tic -a i"r"-"t ins'ru'ons
within the counfy and abroad for mutual benefrt;
To provide leadership in laboratory planning and in the development of instructlonal

resource material in the conventional as well as in the audio_ visual, the video and
computer-based modes;
To develop programmes for faculq/ growth and development both for ils own faculty as

well as for the faculty of other engineering and technology institutions;
To anticipate the global technological rceds and to plan and prepare to cater to them;
To interact and parricipate with the comrnunity/society at large with a view to inculcate in
them a feel for scientific and technological thought and endeavour; aud
To actively participate in the technological development ofthe State ofpunjab through the

undertaking of community dev€lopm€nt programmes including training and education

progmmmes catering to the needs of the unorganized sector as well as that of the

economically and socially wea-ker sections of society.

ACADEMIC PHILOSOPHY

The philosophy of the educatiol to be imparted at the University is to awaken the

"deepest potential" of its students as holistic human beings by nurturing qualities of self_

confidence, courage, integ ty, mahrriq,, versatility of mind as.irell as a capacity to face the

challenges of tomorrow so as to enable them to serve humanity and its highest values in
the best possible way.

fl-'"
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I. & Gtjtd tusiab T$tuiaat Univ8itr, Xopuflhatd

DEPARTMENT OF PITYSICAL SCIENCES

l'ISrON

To be a knowledge nerve centre in Physical Sciences, Pure and Applied Research and industry

requircments for creating sustainable infrastruchfe ard enhancing quality of life

MISSION

To olfer globally-relevant, industrylinke4 research-focused, technology-enabled

searnless education at the graduate, postgraduate and research levels in various areas of

Physical sciences keeping in mhd that the manpower so spawned is excelleflt in

quality, is relevant to the global scientific and bchnological needs, is motivated to give

its best and is committed to the g.o\,th ofthe Nation;

To develop and conduct continuing education plogrammes for Science gnduat€s \rith a

view to update their frrndamental knowledge base and problem-solving capabilities rn

the va ous areas of core specialization ofihe University;

l

3. To develop comprehensive linkages with premier academic and research institutions

within the country and abroad for mutual b€nefit.

Sch6e &. Sylabus (LLSg Physics) Bo.ch 2018 & On*a s Page 4 of 71
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M.Sc. (Physics) Program

Dumtlotr: 2 Y€ars (Semester System)

This M.Sc. (Ph'sics) Program inchdes various core, electives, ard other interdisciplinary courses.

The diverse lab experirnents allow students to unde$taDd the irndamental aspects ofthe subject. A
choice of advanced elective courses offers a glirnpse in the fiontier areas of rcsearch and allow

studeots to work on otre-year re.search project as atr il]iegml part of tbeir M.Sc. progranne. The

progra{Ere also provid€ adequate exposrue to lhe studeots for pu$uing higher education in the

field oftechdology (M. Tech.), Physics (M.Phil./ph.D.) atrd otlrcrjob opporrmiti€s in acaderia aud

industry.

f,ligibility:

Pass B.Sc, witl 50% mark having Physics as one of lhe subjeat. A Elaxation of 5yo is given in
case ofcandidates belonging to SC/ST category

Sch.re A. SyUahE (M-Sa PhysLe) Botdt 201E & Orrwards Poge 5 o! 7I
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PROCRAM EDUCATIONAI OBJECTMS: The ProgBm Educational Objectives are the

knowledge skills and attih.rdes which the students have at the time ofpost-graduation At the end

of the program, the student will be able to:

PEOl Apply the scicntific knowledge of Physics, Mathematics, Chemistry and Physics

specialization for deeper understanding of th€ naflre.

PEO2 Identify, formulate, research literature, and analyze advanced scientific problems

reaching substantiated conclusions using first principles of mathemotlcs, natual
sciences, and engineering sciences,

PEO3 Design solutions for advanced sci€ntific problems and design system components or
processes_

PE04 Use research-based knowledge and research methods including design oL

experiments, analysis atrd inlerpretation of data, and s',nthesis of the information to
Drovide valid conclusions.

PEO5 Create, select, and apply apFopriate techniqr.res, resouces, and modem scientific and

IT tools including prediction and modelling to complex engineering activities with ar
understanding of the limitations.

PEO6 Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, Iegal and cultural issues and the consequent responsibilities relevant to the
Drofessional scientifi c Dractice.

PEOT Communicate effectively on complex Scientific activities with the
Scientific/engineering commwity and with socjery at large, such as, being able to
comprehend and write effective reports and design do.umcntation, make effective
presentations, and give and receive clear instructions.

PEO8 Recognize the need for, and have the prepmation and ability to engage in
indcpendent and lifelong leaming in the broadest context of scientific and

technological change.

Schzne & Sy ahus (MSe Physics) aaki 2018 & Oneeds Page 6 of 71
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PROGRAM SPECIFIC OUTCOMES: At rhe end of the program, the srudent will be able to:

SEMESTER FIRST

PROGRAM OUTCOMES: At rhe end ofthe prognm, the student will be able to:

PO1 Applyprinciples ofbasic science concepts in understanding, analysis ana preaiction

ofphysical systems.

PO2 To introducc interdisciplinary subjects/concepts/ideas for interdiscipiinary

application of Physics concepts.
PO3 To inboduce advanced ideas and tcchniques r€quired in emergent area ofphyJics,

PO4 To develop human rcsource with specialization in theoretical and expcrimental

teclniques r€quired for career in academia and industry.
PO5 Engage in lifelong teaming and adapt to changing professional and societal needs.

PSOI Understand and apply principles ofphysics for understanding the scil:rtifrc
phenomenon in classical domain.

PS02 UDderstand and apply mathematical techniques for describing anddeeper

understanding of physical systems_
PSO3 Understand and apply statistical methods for describing the classical and quantnm

Darticles in various physical systems and processes.
PS04 Understand a$d apply inrer-disciplinary concepts and computationil 

"kilts 
for

unde$tanding and describing the natural phenomenon.
PS05 Understand and apply principles of Quantum mechanics for understanditrg the

physical svstems in quantum realm_
P506 Provide exposure in various specializarion ofPhysics (Sotid State physics/,I.,hrclear

Physics/Particle Physics).
PSOT Provide exposure to advanced €xperimentaytheoretical mcthods for m"usurem.nl

obseffation, and fundarnental understandinq of phvsical ohenomenon/svstems
PS08 Engage in rcsearch and lifeJong leaming to adapt to changing environnre..,t

Course Cod€

schde & Slllabus (M.Stt Phtsks) Batch 2018 & Onydt.ls



MSPH4l l-18 Mathematical Physics-l 30 70 100

MSPH412-18 Classical Mechanics 1 30 10 100 4

MSPH4I3-I8 Quantum Mechanics-I 30 10 r00 4

MSPH4I4-18 Electronics I 30 10 100 4

MSPH415-I8 Computational Physics 3 I 30 7n 100 4

MSPH4I6-18 Electronics Lab 50 75

MSPH417-I8 lomputational Physics Lab-I 6 50 1S

TOTAI 15 12 250 400 650 26

SEMESTER SECOND

I X. Gtjtul Putjtb Tdhni.at azr'et*r, rapsnharo

L: Lectur€s T: Tutorial P: Practical

SEMESTER THIRD

;l'$*J"Y"-"

Course Code Course Titl€ Load
Allocatiou

Marks
Distrlbution

Total
Marks

redits

L T P tnternal External

\4SPH42l- 18 Mathematical Physics-II 30 10 100 4

\4SPH422-18 Statistical Mechanics 1 30 70 100

\,ISPH423-I8 Quantum Mechanicsll I 30 10 100 4

MSPH424-I8 Classical Electrodynamics I 30 1n 100 4

\4SPH425-18 Atomic and Mol€cular
Physics

I 30 70 100 4

\4SPH426-18 Atomic, Nucl€ar, and Pa.rticle

Physics Lab
6 50 25 75 3

\4SPH427-18 Computational Physics Lab-IT 6 50 75

TOTAL 15 5 t2 250 400 650 26

coulsc Code Course Tide Load
Allocatiotr

Marks Distribution Totel
\{arks

Credits

L T P lnternal External

\4SPH531-18 Condensed Mattet Physics 3 I 30 70 r00 4

VSPH532-I8 NuclearPhysics I 30 h/ 100 .l

iglezi
IScheme & Sfllabus 04.5c. PhJ)si.s) Batch 20IE & Onflads

"G*cu*



f
L K. Cujtdl Pujab fahnical aniv.Bitlt, Kapudhalo

SEMESTER FOURTH

TOTAL NUMBER OF CREDITS = 95

LIST Of,' DEPARTMENTAL/TNTERDISCIPLINARY ELECTIVES

\4SPH533- 18 Particle Physics J 30 70 100 4

MSPH534-I8
\4SPH535-18
VSPH536-I8

Elective Subjecr-I f 30 70 100 4

MSPH537,l8
VSPH538- I8
\4SPH539-r 8

Elective Subject-Il 3 I 30 70 100 4

MSPH54O.I8 Condensed Matter Physics
Lab

5U 3

TOTAL l5 5 6 200

Course Code Course Titl€ Load
Allocation

Marks
Distribution

Total
Marks

Credits

L T P lnternal Sxternal

MSPH541.18
MSPH542-18
MSPH543-18

Elective Subject-ll 3 I 30 70 t00 4

MSPH544-I8
MSPH545-I8

Elective Subject-Iv I 30 70 100 4

MSPH546-18 M-Sc. Rcsearch Project l2 Satisfactory/Unsati 5factory 12

TOTAL l4 60 r40 200 20

El€ctiv€ Subject-I

l. No. \ame of the Subject ode

iibre optics and nonlinear optics VSPH534-I8

2 Plasma Physics \4SPH535-18

3 \,lonlinear D),namics {sPH536-18x



nl€ctive Subje.t -II

I tadiation Phlsics !,ISPH53?-18

2 Itructures, Specha and Properties of Biomolecules \dsPH538-18

3 icience of Renewable source of En€rgy !,tsPHs39-18

I K Gtint Paniab Tehni.al hiwit!, Kopwthala

Elective-Ill

El€ctive-IV

A.dvanced Condensed Matter Physics VSPH5,l4-18

A.dvanced Particle Physics lISPHs45-18

S.No, \ame of the Subject 3ode

lhysics of Nanonaterials \,ISPH541- I 8

z lxperimental tecbniques in Nuclear and Particle Physics vsPH542-18

luperconductivity and Low Temperature Physics vsPH543-18

Schene & Srabus MSc. Phtxics) Batch 2018 & Onvads Page I0 of 7I
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Exarnln{tion and Evaluation

Theory

s. No. valuation criteria Weightsge
in Marks

arks

l tenY/sessioual Tests 20 mal €valuatiotr (30 Marks)

Is, Quizzes, assignments,
ldimcej etc. constitute intemal
uation. B€st oftwo mid semester
will be considered for evaluation.

2 5

3 5

4 End semester examination '70 Extemal evaluation (70 Marks)

Conduct and checking of the answer
sheets will at the Department level in
case of University teaching
Department or Autonomous
institutioos.

For other colleges exanination will
le conducted at th€ university level.

5 Iotal 100 Marks may be rounded off to nearest
integer.

Practic.l

Daily evaluation of practicat
.ecord/Viva Voice

30 Intemal evaluation (50 Marks)

2 5

3 leminar,?resertation IJ

4 rinal Practical Performance +
y'iva Voice

lxtemal evaluation (25 Marks)

5 Iotal Varks may be rounded off to nearest
nteger,

MSPH4lr-r8 MATIIEMATICAL PHYSICS-I L-3, T-1, P-0 , 4 Credits

schene & syuobus (M.sc. ph!'ics) Batch zDtE & o,wa ls +y pageltof7j



Pr€-reouisite: Non€

Cou"r" Obj""tives: The objective of the coursp on Mathemttical Physics-I is to equip the M.Sc-

students with the mathematical techniques that he/she needs for understanding theoretical teatment

in different courses taught in this class and for developing a strong backgound ifhe/she chooses to

pursue research in physics as a careet

Course Outcomes: At the end of the course, the studentwill be able to

col Understand the use ofcomplex vanablcs for solving definite integral.

c()2 Understand and use the Delta and Gamma functions for describing physical systems.

co3 Solve partial differential equations usi[g boundary value problems.

co4 Understand special functions to solve the physics problems.

cos Use statistical melhods to analysis the experimental data.

Mapping ofcourse outcomes with the program sp€cific outcomes

PSOl PSO2 PSO3 PS04 PSO5 PS06 PSOT PSO8

col 3 l l l 3 3 3

coz 3 3 3 3 3 3 3 2

c()3 3 l 3 3 3 3 2

c04 3 .l l 3 2 l 3 2

cos 3 J 3 3 2 2 2

L K. Gujrot Punjab Tuhn|al abivedtt, Kapsnholo

Schene & Sradbus (M.Sc. Physics) Batch 20IE & On*a ls Page 12 of 71
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l. Complex Variables: lntroduction, Cauchy-Ricmann conditions, Cauchy's Integ.al tbmula,
Laurent expansion, singularities, calculus of residues, evaluation of definite inteerals.
Dispersion relarion. 

r Le,turi tUl

2. D€lti lnd Gamma Function|: Dirac d€lta function, Delta scquences for one dimensional
lilnction, properties ofdelta fijnction, Camma firnction. factorial notation and applications, Betatunction Qectures 7)

3. Diff€rential Equations: Partial differential equations of theorericai physics, boundary value,
problerrs, Neumann & Dirichlet Boundary conditions, separation ofvariables, si[gular points,
sedes solutions, second solution. (Lectures g)

4. Sp€cirl Functions: Bessel functions of first and second kind, Generating function, integral
representation and recrmence relations for Bessel's functions of first kind, orthogonality.
Legendre functions: generating function, recurence relations and speoial propentes,
orthogonality, various definitions of Legendre pol;,nomials, Associated Legendre functions:
recurrence relations, parity and orthogonality, Hermiae functions, Lagu"rr. tun ttoE""rrr^ 

,0)

Detailed Svlhbus:

5. Elementrry Statistics:
and Normal distriburion-

Introduction to ptobability theory, random variables, Binomial, poisson

(Leltules 5)

Text Books:
1. Mathemarical Methods for Physicists: G. Arfken and H.J. Weber (Academic press, SanDiego)

7th cdition, 2012.

R€fer€nce Books:

Mathematical Physics: P.K. Chattopadhyay (Wey Eastern, New Delhi), 2004.
Math€matical Physicsr A.K. Ghatak, I.C. Goyal and S.J. Chua (MacMillan, India, Delhi),1986.
Mathematical Methods in the Physical Sciences M.L. Boas fll/iley, New york) 3rd
edilion,2007.
Sp€cial Functions: tD. Rainville (MacMillatt, New york), 1960.
Maftematical Methods for Physics and Engineering: K.F. Ritey, M.P. Hobso and S.J. Bence
(Canbridge University Press, Cambridge) 3rd ed., 2006.

1.

2.
3.

4.
5.

MSPII412-18 I CLASSTCAL MECHANICS I L-3. T-t. p-0 4 Credits

Scheme & Sylabts (M.Sa Phjsicr) Bttch 20tE & Onwsh Prye 13 of 71



Pre-requisit€: None

Course Obj€ctives: The aim and objective of the cou$e on Classical Mech|nics is to train the

shidents of M.Sc. students in the Lagnngian and Hamiltonian formalisms so that they can use these

in the modem bmnches ofph'sics such as Quatrtum Mechanics, Quantum Field Theory Condensed

Matter Physics, Astrophysics, etc.

Course Outcomes: At the md ofthe couse. the student will be able to

col Understand the necessity ofAction, Lagangian, and Hardltonian formalism.

c02 Describe the motion of a mechanical system using Lagrange-Hamilton formalism.

co3 Use d'Alambert principle and calculus of variations to derive the tagrange equations

ofmotion.

co4 Understand essential featur€s of a classical problem (like motion under cental force,
periodic motions), use them to set up and solve the appropriate physics problems.

c05 Understand the theory of rigid body motion which is important in several areas of
physics e.g., molecular spectra, acoustics, vibmtions of atoms in solids, coupled

mechanical oscillators. electrical circuits, etc..

Mapping ofcourse outcomes with lhe program specilic outcomes

PSOl PS02 PSO.] PS04 PS05 PSO6 PSOT PSOS

cor 3 3 3 3 2 2 3

co2 3 3 3 3 2 2 2 3

c03 3 3 3 3 2 z 2 3

c04 3 l -1 3 2 2 2 l

c(}5 3 3 l 3 2 3

I K cujrut Pthjab Techricol Aiieedtt, Xaponh,tt
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De(ailed Syllrbus:

L Lagrangian Formulation: Mechanics of a system of particles; constraints of motion.
generalized coordinates, d'Alembert pdnciple and Lagrange's vclocity-dependent lbrces and
the dissipation firnction, Applications of Lagangian fomulation.

2. Hamilton's Prlnciplesi Calculus of variations, Hamilton,s principn, ,"*.-*J'dffiJl U.-
Hamilton's principle, extension to nonholonomic systems, advantages of variational principle
formulation, s,'rnmetry properties of space and time and conserwation theorems.

(Lectures 7)

3. Hamilton's Equations: Legendre Tmnsformation, Hamilton,s equations of motion, Cyclic
coordinates, Hamilton's equations fiom variational principle, prhciple ofleast aciion_

4. Canonicat Transformation and HamittonJacobi Theory: canonical *"*L'i;*|:"" 
tl"o 

n,
examples, Poisson's bmckets, Equations of motion, Allgrlar momentuln, poisson,s Bracket
relations, infinitesimal canonical transformation, Conservation Theorems. Hamilton- Jacobi
equations for principal and characteristic functions, Action-angle variables ibr systems with
one-degree offieedom. (Lectures l0)

5, Rigid Body Motion: Ind€pendent co-ordinates of rigid body, ofihogonal transformations,
Eulerian Angles and Euler's theorem, infinitosimal rotation, Rate ofchange ofa vector, Coriolis
force, angular momentum and kinetic energy of a rigid body, ihe inertia tensor, principal axis
tEnsformation, Euler equations of motion, Torque fiee motion of rigid body, molion of a
synmet cal top.

Text Books:
l. Classical Mechanics by H. Goldsrein (Narosa), 2001.
2. Mechanics by L.D. Landau & E.M. Lifschz (pergamon), 1976.

(Lectures l0)

Reference Books:
1. Classical Mechanics: H. Goldstein, C.poote an.l J.SaJko (pearson Education Asia, New Delh .

J d ed 2002.
2- Classical Mechanics of Particles and Rigid Bodies: K.C. Gapta (Witq, Eastem, Nt:,o Delhi),

1988.
3. Classical Mechanics- J. W Muller- Kirsten (World Scienrific) 2008.
4. Advanced Classical & Quantum Dlaumics by W. Dittich, W. And M Reuter, M. (Springer)

t9s2.
5. Classical meclEnics by T.WB. Kibbt€ and Frank H. Berkshire (lmperial Coll€gc press) 2004.
6. Mathematical Methods ofClassical Mechanics by V I. Amold, (Springer) l9?8.

MSPH413-18 Quantum Mechanics-I L-3, T-1, P-0 K2*
Schehe & SlUabus (M.Sc PhJ,si.s) Batch 20t6 & On|9alts



Pre.requisite: basic knowledge ofwave mechanical quantum mechanics

Course Obj€ctives: The aim and objective ofthe course on Quantum Mechanics_I is to int-roduce

the students of M.Sc. class to the formal stucture of the subject and to equip them with the
techniques of vector spaces, angular momentum, perturbatlon theory, and scattering theory so that
they can use these in various branches ofphysics as per their rcquirement-

Course Outcom€s: At the end of the course, the student will be able to

Undcrstand the need for quantum mechanical fotmalism and basic principles.

Appreciate the importance and implicatioD of vector spaces, dirac ket bra

notations, eigen value problems, generalized uncertainty priociple in quantum

mechanics.

Better understanding of the mathematical fomdations of angular momentum of a
svstem ofoarticlcs,

Applications of various approximation methods in solving the Schrodinger

equation.

Apply th€ perturbation theory to scattering matrix and partial wave analysis

Mapping ofcourse outcom€s with the progrrm specilic outcomes

L K Gaizt tuhjab Tehnical Uiiw^ilt, K.ptnhala
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D€tailed Svllabus:

coelficients.

oscillator and other sample syst€ms.

Linear Vector Space and Matrix Mechauics: Vector spaces, Schwarz incquality, Orthonormal
basis, Operators: Projection operator, Hermitian atrd Unitary operators, change of basjs,
Eigenrr'alue ard Eigenvectors of operators, Dirac's bra and kit notation, i--ututor.,
Simultaneous eigenvectors, Posfulates of quantum mechanics, uncertainty relation. Harmonic
oscillator in matrix mechanics, Timc developmcnt of states and opcrators, Heisenberg,
Schroedinger alld Interaction repr€sentations, Exchange opemtof and identical particles,
Density Matrix and Mixed Ensemble. (ectures 12)

Angular Momentum: Angular part of the Schrtidinger equation for a spherically synmcric
potential, orbital algular momentum operator. Eigen values and eigenvectors of L2 and Lz.
Spin angular momentum, General angular momentum, Eigen values and eigenvectors ofJ2 and
Jz- Representation of general angular momentum operator, Addition of angular momenta, C_G.

(Lecturcs 7)

3. Stationary State Approximat€ Methods: Non-Degenerate and degenerate perh[bation theory
and its applications, Variational method with applications to the ground states of harmonic

(Lectures 7)

4. Time Dep€ndent Perturbatlol: General expression for the probability of transition from one
state to another, constant and halmonic perturbations, Femi,s golden rule and its application to
radiatjve tmnsition in atoms, Selection rules for cmission and absorDtion oflieht.

(Lectares 7)

5. Scatt€ring Th€ory: Scattering Cross-section and scattering amplitude, partial wave analysis!
Low energy scattering, Grccn's functions in scattering thcory Born approximation and its
application n) Yukawa potential and other simple potentials_ Optical theorem, Scatteing of
identical pa.rticles. &ectures Z)

Text Books:
l. A Text book of Quantum Mechanicst P.M. Mathews al1d K. Veilkatesan (Tata Mccraw Hill,

New Delhi) 2nd edition. 2004.
2. Quantum Mechanics: VK. Thankappan (New Age, New Delhi), 2004.

Reference Books:
1. Quantum Mechanics: M.P. Khanna, (Har Anand, New Delhi),2006_
2. Modem Quantum Mechanics: J.J. Sakurai (Addison Wesley, Reading), 2004.
3. Quanturn Mechanics: J.L. Powcll and B. Crasemann (Narosa! New Delhi), 1995.
4. Quanturn Physics: S. Gasiorowicz (Wiley, New York),3rd ed. 2003.
5. Quantum Physics: Concepts and Applcationsi Nouredine Zenili (Wiley, New york), 2nd ed.

2009.

Schehe & S labus (M.Sc PhJ,sics) Batch 2018 & on-ar.ts
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Pre-requisite: Basic knowledge about elecffonics

Course Objectives: The aim and objective of the cowse on Electronics is !o intoduce the

students of M.Sc. class to the fonnal structure of the subject and to equip thern with the knowledge
of semiconductor physics, basic circuit analysis, first-order nonlinear cilcuits, OPAMP based

analog circuits and inffoduction to digital electronics so that they can use these in various bEnches
ofDhvsics as Der their requirement.
Course Outcomes: At the end of the course, the student will be able to

col UndeNtand working of Different Semiconductor devices (Construction,

Working Principtes and V-I characteristics) and thei applications.

co2 I-eam about the conshuction and working ofThlristors and various applications

of Thlristors.

c03 Understand Analog and Digital Instruments and the applications.

c04 Enable them for using Bool€an algebm ahd Kamaugh maps.

c05 Introduc€ them to the Sequential and Integrated circuits.

Mapping ofcourse outcom€s with the program specific outcomes

PS

ol
PSO2 PSO3 PS04 PSO5 P306 PSOT PSO8

col 3 2 2 2 3 3 3

co2 2 2 t I I 3 2

co3 1 1 I 2 3 3

co4 3 3 2

co5 2 2 2 I 3 3

Schene & Stlahus (M.SL Phlsics) Batch 2018 & Otn 'ards
Page lE ofTl
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Detailed Syllabus:
l. Semiconductor Devices and applications: Direct and indirect semiconductors. Drift and

diffusion of carriers, Photoconductors, Semiconductor junctions, Metal-semiconductor
junctions - Ohmio and rectifying contacts, Zcner diode, Schottky diode, Switching diodcs,
Tunnel diode, Light emitting diodes, Photodiodes, Solar cell, Liquid crystal displays.

(Lectures 7)
2. UJTS and Thyristorsi Ope.ational Principle ofUJT: UJT Relaxation Oscillator circuit; pNpN

Diode: Characteristics- As a Relaxation Oscillator Rate _Effect; SCR: V-l Characteristics-Gate
Triggering Characteistics; DIAC and TRIAC; Thlriston: Basic pammeters- As Currenr
Conhollable Devices- Thy.istors in Series and in parallel; Applications of Thynistors as a
Pulse Cene.ator, Bistablc Multivibrator, tlalf and Full Wave Confiolled Rccrifier, TRIAC
based AC power contol, SCR based Crowbar Protection; Gate Tum-Off Thlaistors;
Programmable UJT. (Lectures l0)

3. Analog and Digital Instruments: OPAMP and its applicarions, Time Base; 555 Timer, Basic
Digitdl Frequency M€t€r System; Reciprocal Counting Technique; Digital Volrmet€r Syslem.

(Lectures d)
4. Digital circuits: Boolcan algebm, de Morgans theorem, Kamaugh maps. (Lectures 5)

5. Sequ€ntial circuitsl Flip-Flops RS, JK, D, Cock€d, preset and clear operation! race around
conditions in JK Flip-flops, inaster-slave JK flip-flops, Switch contacr bounce circuit. Shift
rcgisters, Asynchronous and S),nchronous countcrs, Counter design and applications.

(Lectures8)
6. Integrated Circuits as Digital Syst€m Building Btocks: Binary Adders: Half Adder-parallel

Operation-Full Adder-MSI Adder-Serial Operation; Decoder/Demultiplexefl BCD to Decimal
Decoder-4-to-16 line Demultiplexer; Dara Selector/Multiplexer:16-io-l Multiplexer; Encoder;
ROM: Code Converte$-Prograhming the RoM-Applications; RAM:Linear Selection-
Coincident Selection-Basic R{M Elements Bipolar LAM-Static and D}nanlic MOS RAM;
Digital to Analog Converters: Ladder Type D/A Converter-Mulriplying D/A Con\,encr; Analog
to Digital Converters: Successive Approximation A,fD Converter.

'l.ert Books: 
(LeLlures 8)

I. Text Book ofElectsonics: S. Chuttopadhyay, New Centoal BookAgency p.Lrd.. Kolkara,2006.
2. Digitaf Principles and Applications: A.P. Malvino and D.P. Leach, Tata Mccraw-Hill.

Publishing Co., New Delhi.

R€ference Books:
1. Electronics Principles and Applications: LB. Bhattacharya,New Central Book Agency p_Ltd.,

Kolkata,2007.
2. Integrated Electronics Analog and Digital Circuits and Syst€ms: J. Millman, C.C Halkns and

C. Parikh,2"d EAttion, Tata Mccraw Hill Education Private Limired, New D€lhi, 2010.

MSPH415-18 Computational Physics L-3, T-1, P-0 69hedits
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Pr€-reouislte: None

Course Objectives: The aim and objective of the coune on Computational Physics is to
familiarize the of M.Sc. shrdents with the numerical methods used in computation and

progmrnming using any high level language such as Fortran, C#, etc., so that they can use these

in solving simple physics prcblems.

Course Outcomes: At the end ofthe course. the studentwill be able to

col Apply basics lorowledge of computational physics in solving the physics
nroblems-

c()2 Pro$amme with the C++ or any other high level language.

c()3 Use various numerical methods in solving physics problems.

c()4
Analyze the outcome ofth€ algorithrvprogam using graphic plots.

cos
Apply physics knowledge in undeBtanding interdisciplina4/ problem/concepts.

Mapping ofcourse outcomes with the program specific outcomes

PSOl PS02 PSO3 PS04 PSO5 P306 PSOT PSO8

col 3 l I I 2 3 l 3

co2 2 I

c03 3 3 2 2 2 2 3 3

co4 2 3 2 I 2 t 2 3

c05 2 l .l 2 3 2 3 3

I K Gri.l Punjob Tar^i.ot aatu*siy, Kaprih.I4
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MSPH4r6-r8 Electronics Lab L-3, T-r, P-0 4 Cr€dits

Page 21 ofTI

Detailed Syllabusl

l. Introduction to Computational Physics: Need and advantages of high level language in
physics, progamming in a suitable high level language (Matlab,Math€matica./Scilab/Octrave),
inputoutput, inteaactive input, loading and saving data, loops branches and control flow,
Matrices and Vectors, Matrix and array operations, Graphic tools: Gnuplots, Origin, Sigmaplot,
Visual Molecular Dwamics. Mathematica. ctc. (Ledures 12)

2. Progtamming with C.*: lntroduction to the Concept of Object Odented Prograrnming;
Advantages of C++ over conventional programmihg languages; Introduction to Classes,
Objects; C++ progmmming s),ntax for lnput/Output, Operators, Loops, Decisions, simple and
inline functions, arrays, stings, pointers; some basic ideas about memory management in C+.

(Lectures 1s)

3. Numerical methods: Computer algorithms, interpolations-cubic spline fltting, Numerical
differcntiation - Lagrange interyolation, Numerical integmtion by Simpson and Weddte's rules,
Random number generators, Numerical solution of differential equations by Euler, predictor-
corrector and Runge-Kutta methods, eigenvalue problems, Monte Carlo simulations.

(Lectures I 5)

Text Books:

l. Numerical Mathematical Analysis, J.B. Sca$orough (Oxford & IBH Book Co.) 6th ed., 1979.
2. A first course in Computational Physicsi P.L. Devries (Wiley) 2nd edition, 201 l.

Refer€nce Books:

l Compuier Applications in Physics: S. Chandra (Narosa) 2nd editiod, 2005.
2. Computatronal Physics: R-C. Verlna, P.K. Ahluwalia and K.C. Sharma (New Age) 2000.
3. Object Oriented Programming with C++: Balagurusamy, (Tala MccrawHill) 4th edition 2008.

Schene & Stuabus (LLS| PhJtslcs) Batch 2018 & O't|9otds


	2    1.1.3-Syll-phy.pdf

