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I.K. Gujral Punjab Technical University, Kapurthala
Department of Physical Sciences

Minutes of Mceting

*"txo.|k&P\ulPS lt+l Daler 17,09,2021

A meeting ol'memberc of Board ol'Studies (BoS)-Physical Sciences, Nano Stience and

Engineering IKGPTU was held on 16.09.202t in the Department of Physical Sciences, I K
Cujral Punjab Technical University, Kapunhala via online mode,

Following mcubers of BoS were prceent and rctively prrtieipated in diseussionr
l. Dr. Hitesh Sharma (Chairpcrson)

2. Dr. Amit Sarin. Member
l. Dr. Kanchan 1". Singh, Memher
4. Dr. Anupamdeep Sharma Member
5. Dr. B.C. Chsudhary, Member
6. Dr. Harleen Dahiya. Member
7. Dr. tl. M" N,litral, Member
8. Dr. Monika Randhawa
9. Dr, Munish Aggarwal, Manber
| 0. Dr- Maninder Kaur. Member
I l. Dr. Varinderjit Singh. Member
12. Dr. Ncerika (coord inator)
11. Ms. Nikia Thakur. M.Sc. (2d Year) -Student representative
14, Ms. Gurmect Kaur. M.Sc. (2"d YeBr) -student repfesentative

Iollowing mem ben coold not ottend the mecting:
l. Dr Rakesh Dogra. Member
2. Dr A. K. Tyagi. Member

The Board of $tudies discussed on ell the agenda points and following reeommendations
were made:

Agenela 7.1 To consider the Progmm oatconel (PQs) and Cotritic oulcome$ (COs) a{ Pre-
Ph.D. cource war*
AIt BoS members discuesed the Program outcomes (POsl arut Course outcomes
tosl of the Pre-PhD course work After incorryrating suggestions. BOS
members recommcndetl the Pmgram o teomes (POsl and Coune outcornes {COs)
of vsTious subjects Pre-PhD u:ra*e for approval w.tJ. 202 | academic .se,ssion.

The copy of revised Prcgrrm outcoDei (PrOs), and Coune outcomee (COs) of
PrsPh,D. coune *ork b mcloged ag Annexure-I.
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Tsble
Agondr 7,6

Sofids IBTPH-|01-l{l} were ccztietl out, und a unil <tn inmduction to Sadnlum
mechanics Ls added in Semiqtmluctor Pnyasics (BTPH-101-18) and Semiconductor

afirl Opto-electmnics Physict $TPH-105-18). The title of cour$e an "Introdtaion
to Physics: Biotechxalop" fBTPH-||7-l& is changed lo tle Intrtclretion to
Modern Physict. Further, the list of expcrinents is also updated in all the Lab

c0urse.\-

All the BoS members reommended tbNt lhe following colncs may be

revised, List of tbeory courrer wilh ne* cods
r Meehenics of Sotlds (BTPH-I0l-21)
r Semicondoctor Physics (BTPH-104-2ll
r Semicondoclor lnd Opto-eleeronica Plysics {BTPH' I 05'21 )
o Introduction to Modern Physics (BTPH-10$2f)

Lbt of Lab coune *lth nw codes

o [lechrnics of Sdids Lsb (BTPH-I I l-21)
r Optic* rnd Modern Phy*lcs lxb (BTPH I 12'21)

. Electromegnetlrm Lab (BTPll-rl3-Zll
r Semiconductcr Phy*ies L,tb (BTPH-l l4-21)
r Semiconductor rtrd Opte.cle.t('nics Physi$ (BTPH-I I. 21)

. opti$ rld Electromrgnetbm rrb (BTPH t 16-2r)
r Physics l,ab (tTPIt-l I7-2t)

The copy of updrted syllsbi ttrd course sod€s of B. Tech. first yerr cour3'es are

sttrched here as Ancexure-lV.

&egarding prepnntlaa of syllabus of Eridge Couner of Physical Sciencex

The llniversity hos received tle Puniab Aaw. Notifcarian No. TECH-'I"E'2A l3/4t
202 t -4TE2i t i2 29 I I 9/202 I and No'TEC H'TE-20 I 3i1/ 2A 2 I -1 TE2/ t /2 2 I t 2 0/20 2 |
dated 13.08.2021, in which tt* Paniub {iovt. has notifed rhe criteria of B.Tech. 1"'

year and LEET St*dents alstission lcopie.r of mttilicalion aft attached as

Awexure IX). The relerunr porrion is a's under:-

All thos€ candidates who have possed the l0+2 examination ftom a board

recognized or established by centrallstate governm€nt through a legislation and a

member of Council of Boords of School Eduearion (COBSE), Ne$ Delhi with

PhysicdMathernaticJChemistryiComputer Science/ElectronicV lnformadon

Technology/Biotogy/lnformatics Practices/ Biotechnology /Tecinical Vocational

Subjoct /Agriculturel Engineering Graphics / Business Studies / Enttspreneurship.

(any oflhree)

Obtained alleasl 45% marks (40olo marks in case of candidates belonging to

reserved category) in the above subject taken logether.
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OR

Those candidares who have passed diploma in any Engincering Trade from punjab
State Board of Technical Educalion & Industrial Troining, Chandigarh or Sant
Longowql lnstitute of Engincering and Technology, Longowal (SLIET), or any
egch examination fom any other recogniued State Bsard of Technical Education
with at least 4570 marks (4826 ma*s in case of candidates belonging lo reserved
category)

(The Universities will offer suirable bridge courses sueh as Mathanatic* physics"

Engineering drawing, etc., for the students coming from diverx backgrounds to
achieve desircd learning outcomes ofthc programme)

OR

The candidates who hsve pnsscd two yea$ c€nificate course from Sant Longowal
lnstitute ofEngineering and Technology. Longowal (SLIET) shall be etigible.

Tkereforg, ryllah*s for bridge course for Ptysical Sciences is rcquired to be
prcpared by BoS.

All BoS menberc discus*ed tfu conen of lecnre-hased module for Bridge caurse
in Physics proposed by .4ICTE. The bridge cour$s comprising of nine modules in
Classical Mechanies, Mechaxieal PrcWrties o/ Solicts ona nuidr, ll'aves and
Oseilluions, Ebaricity and Magyetism, Electrcmegnetic Signal, Wave Optics,
Semiconductor Electtunics, Mt&m physics, Atomic and Nuclear pitysics
prescrihed by AICTE. Copy oftyllabus is attached here an Annesurc v.

BoS membcr.s rucommended tbrt lectlre bas€d mdule of Bridge coune in
physics cooprbing of 9 modlle* (22 hrs) pmpoced by the AICTE nay be
adopted for ell non-phycicr background itrdents, Copy of syllabus is lttsched
here as AnneruFe V,

(Physical Sciences. Nansgci€nce and engineering)

lf,/
neadKwtnent
Departrneni nf Flhysics

L|(,GiriN Punl l kr,, hnoi Unir*sity Jalarfia'

Kaiurthaia, Punjab'1'14603
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Anncxutr-l

Prg'Ph,D.

Course Structure atrd Syllabus
(B,ssed on Choice Snsed Crodit System)

2021onwnrds

*,tr

*



Pre.PhD. Progrem

PROGRAM OtfTCOMESt At thc cnd of ttre program, rhe stodent will be able !o:

, \,'\*'

\\LV' 
,{) /t'

1N/Y

Apply rhcscientific koo*t.ogem J@
ldenti!, formulate, and analyze
conclusions using first principles ofphysics, physical, and natural sciences.
Lreslgn sohltror|s tof advarcd scientific poblems and design system components of
proc€sses lhaa meet the speeified nccds with appropride attendon to health and safeiy
risk, applicable standards, and economic" envimnmental, cultural rnd societal
consideration.

use researcn-Dased knowledgs rnd mothods including dcsign ofexperiments, analysis
and interpreation of daq and synth€sis of the infbrmstion lo provide valid

Use research-based knowledgs rnd

Crcate, selecq and appty appmp
to complex physics pmblems with an undcrstandinc of the limitarions.

reasoning informed by rhe eontextual knowledgc ro assex societat, treairfr"
safety, legal and culturd issues. and the consequcnt responsibilities relevanr to the

Understand rhe impact of rh€ solutions in socieal and environmcntal
contexls, ard demonstr8te the knowlcdge of, and nced for sustainable development.

ethic.l and commit !o the nofts of scientific

, and as a member or leadcr in diverse teams, and

community and with society at large, such aso bcing able to cornprehend and write
cffcctiv€ rcports rnd design documentatioq rnake effective presentations, and give and

Demonstrate knowhagc
to one's owr work, as a member and leadcr in a team, lo manage projects and in

Recogrtize the need for, 
"'d 

hav*ttre @
and life-long.l€arning in the broadsst context ofscientific and technological change.



SCHEME OF PrsPb.D. COURSE WORX

Jt"$'

M
"*t*f*''itr*,im.

Courrc
Codc

Courre Tltlc Loed
Allocrtior

Mrrls
Di$tributior

To{.1
Mrrkr

Crcdits

L T P lntcrnrl E:acnrrl

Pl|s900 Research Mcthodologl 3 I 10 60 r00 d

PHS90l lheorctical rneitlods in
lhysics

3 I ,t0 6{' 100 4

Plts902 fechniqucs in Expcrimenul
Physics

J I 'tl) 60 tw rl

PHEgIX' Advanced Condensed

Matt€r Physics

3 I 40 60 100 I

PHS90{ lomputational Physics t t atl 6tl tm a

PHS905 Nano Materials t I !$ 60 t00 ,|

Pn$t06 Advsnced Particlc Physics 3 I r$ 60 rm 4

PIISq|7 tenewable Energi
lesoures

3 I 40 60 100 1

7\J



CORE C(}URstr

PHS9|n Reserrcl Methodotogy L3, T-t, P-0 4 Cr3dir!

Prs-rcqdlitc: Undentanding ofposr graduate level physics

Courrc ObJdctivcs: Thc objective of rhe coune on Rese*ch merhodolosr is to equip the ph.D.
students with the research mcrhodolagies and techniquas *rat helshe needs for understanding theoretical
$€atmcnl in dilrerrnt murscs and for developing a strong background if he/she choos€s to puisue
research in physics as a cffe€r.

Course Oulcomes: At the end of t|re cou6e, the studeni will be able to

cot utdemtand the ne€d for research and basic obiective of research .

c(}2 work whh diffe&nt types ofdocuments, orgrnize them into diffcrent sections, subseaions,
implicate various formatting aypes and whe comtlex mathematical formulae.

c()3 handle dat4 plot graphs..draw florr chans, survey research relatcd problems and infer data
lllilrf, t!rt/ plotting softwares.

c(x undersand the melho& us*d for es(mating and dealing with experimental *ncenaimies
and systemalic "crrors"-

c(x identifr and dcfine appropriate rcsearch problem and document a research paper, thesis, or
a rese3rch proposal using :he scienrific documenn on tools.

Mepping ofcourre o|ltcoat6 with the prosr|m o[tcom€s

POI PO2 PO3 P04 po5 PO6 PO7 PO8 PO9 POI
0

Pol r PO t2

cot 3 J 1 I z I 2

c(n J z I z I )

c(}3 .' z 2 I .z 2 I 2

co4 J 2 7 1 I 2 I 7

c05 J 2 2 s 3 3 J 3 3
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Dctriled Syllablr:

l. hlmduction to Research. Objecivcs ofresearch, motivation in research, types ofresearch.
significance of rescarch. rcsearch melhods vs methodology. research process in flow chan'
criteria of good research, pmblems encountered by researchers in lndia.

2. Difference between TEX and LATf,X. basics of usirg lstex, lfllex input $les. inpur file
struclures, layout ofth€ document. titl€s. chapler and sec{ionr, cross rel'erenees, foot note,
environmenb, typesetting building blocks of a mathcmarical formula. matrices. tsbles,
including encapsulatcd posscripl graphics, bibliography. downloading and installing
LATEX packages.

3. lnroduction ro origin. basics of imporring and exporting data, working $,ith Microsoll
exeel, graphin& statistics in origin" hypothesis res0ng power afld sample size, basic linear
regression and curve fitting.

4. Errar Analysis and Basic Statistics: Measuring errors. unceriainties, parent and sample
disrributions, nrean and standard deviation of distribution, types of probabiliry
distribution, instrumental and sratisticsl uncertainlies. propagation of errors, specilic
error formulas, ffietiod of leasr square linings.

5. Mulrivariate analysis: Multiple r€gr€ssion. multiple discriminant analysis, multiple analysis of
variance" canonicsl corrclation analysis. Factor analysis cluster anBlysis, palh analysis.
Compuulional &chniques.

6. Survey of litsature: The srudens will be required to review lireralure in lheir respective
disciplines and slbmit an assignmenr for evsluation.

Text Booke:

l. Michael P. Mardc. "Research Methods for Science", Cambridge University Ptess. 201 I .

2. Tobian Oeriker, Huben Panl, Hrenc Hyr* and Elisatcth Schlegl. "The not so shon
introduction to LATEX"

3. T. veararrjan andT, Romachandran "Numcrical methods", Tata McGrsw Hill, New Delhi,
?008.

4. Philip R. Bevingron and D. Keith Rabinson. "Data reduction dnd error analysis for physical
sciences" McGraw-Hill Educarion. ?002.

YY\l

.',7/'\ //

; \,/

He.rci cf Def i'lrr'ent

l:;*#l.;:[fi'llm s



Corc: Subject Rclrted Theory Prper

PHS$I Tteoreticd mctho& i! physica L3, T-r, P-0 4 Credia!

Prerequiritc: Understanding of post gadtare lercl ehysics

Coorrc Ohjccr|ve*: the objective ofthe io
Ph.D. studenb with dre mathanatical techniques that h€/she needs for understending theoretical
hEatment in different research problems nnd for developing a srrong background if helhe ehooses
to pursue rgcarch in physics as a career.

Colrre 0ftsom**: At the end oithe cocrsf, ttrc saudcnt l.yin be able to

col understard various thaoref ic

c()2 undentand NMR ard olhqr relakd techniques and densitv functional theorv-
c(}3 undersund and solve the Kohn-ShNnt equationr &nd &rorems in condensed ma er ptlvsics.

c(x undentand the clemenury oanicle physlcs, their interactions, and relativisric kinematicr
c(}5 analyze and solve various nuclear stllcture based models.

Mrpplng of eotrrse ouicomcc with the progren oulcromcs

POI PO2 POJ PO4 PO5 PCb PO7 PO8 PO9 POI
n

Pol I POt2

col .,
2 I 2 7 I I

co2 2 I t I I 2 I I 7

c(}3 , J 2 I 2 I I 2

CO.a J 3 2 2 z z I I z

c(}5 3 2 2 J 3 3 3 3

6
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Iletriled Sylkbrs;

l. Theoretical Techniques in Condensed Maner Physics: Theory of NMR techniques,
Theory of Anharmonic solids,'Iheory of Liquid sate.

2. Advanccd Quanrum Techniques: Review of elecronic prspeni€s! Density
Functional Theory, Hohenberg- Kohn theorcms. Kohn-Sham aflsatz, Intricacies
for exchange & correlation. Solving Kohn-Sham cquaiions. Norm conserving
pseudopotentials. Unscreening and core correclions. Transferability and hardness
ofpseudopote.!tials,

3. Theoretical Techniques in Panicle Physics: Cl*ssiticalion of lundamenml forces;
Elementaq. panicles (qu:uks. baryons, mesons. leplons); SPin and psrify
sssignments, isospin, strnngeness; Gell-Mann-Nishijima fonnulal C' P' snd T
inwriance and applications oisymmetry arguments to par(icle rsactions, pany. non'
conservation in w€ak interaction: Relaaivislic kinemalics

4. Theorctical 1'cchniques in Nuclear Physics: Review ol'stcic properties. binding
energy. density, nuclcar irrces. and potentials" shell model. collective models and

energy levels. Hartree - Fock theory olnuclear slrape and shtes with good J Quantum
numbcr and applications, corrclations in nuclear matler and exclusive principle
correlations, Berfie- Coldsrone equatiofi and C-matrix' heavy-ion physics at low and

intermediate energies, simulations and QMD model. hot and dens€ matter and multi
fragmentstion.

Tert Boo*s:
l. Solitons an Introducdon by P.C. Drazin and R'S. Johan' Cambridge Univ Press.

r 989.
Chsos in Dynrmiaal Sysl€nns by E. Ott, Carnbridge Univ'' Pr€ss. 1993.

Gaugp theory of Elernentary Particles by T.P' Cheng and Li, Oxford univenity
prcss. 2000.
Structure ofthe Nucleus by M.A. Preston and R.K Bhadhuri' CRC Press. 1991.

Quantum Theory of Solids by C. Kittel. Wiley 2"" cdition. 1987

t.iquid Srare Physics by N.H. Mareh and M.P. Tosi. World Scientific,2003.

Quantum t-ield tfieory b;.' Lahiri and Pal, Narosa Publishing house. 2007-

3.

4.
5.
6.
7.

6/
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PIiS qN Technlquec in Erperim.ntal ptyfics 4 Crsditr

Prerequislter Undeff sna

S:tT 9bjTT*: rhe objecrivc ofthe coun
ure Fn.Lr. siudents warh the experinEntal techniqws that helshe needs for undersrand.ing
expcrimenul aspects of the subjecl

Course {)utoncs: lt rhe end ffi
cot undcnrand various expc*rncnrar @iffiil suffi

Nnd elegtro:t micro*cqy uscd in c,ondenscd mattcr and nano-technol-ory based rcsearch
areas.

co2 Use the impl ications of statistical error anrlvsis f.. .* 
"-.i -"iifliiic()3 Know.about.*s differena rypcs of rh

analysis while probing nuclear structure.
c()4 Equipped wirh rhe basic kn

the various laboralories across the world.

c05 Apply the knowlcdge
spectroscopic analysis of atom/molccules.

Mrpping olcourre ourcone wirtihc,l6lE6Tii66'6

POI PO2 PO3 PC'4 PO5 PO6 ?o7 PO8 pog POt
0

POI I FOt 2

col t 2 )
ca2 3 J 2 I 2 I z I 2

o(x' J 2 I 2 I 2

cor J z .,
I l z

c{x J t 2 J t l 3 J J



Itorrilcd Syllrbusl

L Lighvoptical Microscopy: Ofnical M icoscopc - b8sic principlcs & components,

diflerent examination mod.s (bright field illumination' oblique 111um;n81ion, dark

field illumination. phas. €ontr8st, polarized lig}t" hoa staS'e' inlerference hshniqug5;'

stereomicrqrcopy. photom icroscopy.
2. Surfacc Analysis: Atcmic jbrrr m i*oseopy, Scanning Tunneling microscopy,

Secondary ion mas$ spectromelry. Auger electron spectroscopy. X-rry photoelectron

speclrcscopy. image analysis.
3. Themral Ana.lysis: Diff€re ial thermal analysis, Dilferenlial scanning calorimctry and

Thermo-gravimetric analysis. Fourisr transform infrared sp€cuoscopy, Ultraviolet visible

specFophotomeier.
4. Electmn Microscopy: [nteraction of electrons witlr solids. Scanning Electron

Microscopy and specimen preptralien tschniques" Wavelength dispcrsive

spectroscopy.
5. Diffraction Methods: Gcneration and detection of X-rays. Diffraction of X*ays. X-ray

difli?clion t€chfliques, X-tay tnethods ofanalysis including powderdiffraction, Wavelength

and energy dispersive X-ray iluorcscence (XRF).
6. Radiation analysis: Raman analysis and spectroscopy, Phoo luminance, Photo multiplier

tubc. Experimenbl metlods for probing nuclear structure: Experimenlal mcthod3 for
gamma-rry, conversion-elcctro[ and charged'parricle sp€etroscopy as$ociatcd with
nucleat reactions and Coulomb cxciladon, Compton suppriessd Ce det€ctors,

muhipliciry filter, Neutmn detecrors. Sector ficld electron spectrometer.

Te:t Booki
l. Materisls Chlraqerizaiion, Meels Hand Book, 9rr' edition. Vol 10. 1986.

2. Cullity, B.D.. "Elcments of X-ray Difraction". Addison Wesley Publishing Co '
M$$achusstls. | 96E.

3. Phillips, V.A., 1vMem merallographic techniques
Interscience, l97l .

4. Cherepin and Malik. "Experimental Techniques
PublishingCo. Bombay. | 968.

5. Brandon D,G.. "Modern Techniques in Mernllography", Von Nosrand Inc. NJ'

usA, t986"
6. Thomas 0.. "Transmission electnrn rniuoscopy of melals". John Wiley' 1996.

?. Weinberg F,. *Tools and Techniques in Physical Meullurry"- Volume I & ll'
Marcel and Decker, 1970.

and their applications", Wile)

in Physical Melallurgy". Asia

,/v/
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PHS 9t)3 Advrnced Condcded MrrtdF$tca- t-t, T-r. p.(, 4 Credlts

lrereq ulritet Unde

:-:."::'.-:IJ:.::*j r.ne ooJecnr€ ot the cours€ on Advrrccd Condensed Mener physics is to
equrp 

'nc 
rh.Lr. srud.nts wilh fte rechniques in Tronspon. opticar prop€rties in Mesoscopic sysrems,

:r^,:,,:1.:i:::1.::..f-ctecrric 
propenies, encrgr band rheorl. and'rransporr rheory so ,ir, iir"/"r.

equrppeo wrtll rhe techniques used in investigadng drese aspects'fthe maftcr in condensed phlse.

4r u|i' ens or anc coltrse! me student will b€ abl€ to

eu.,t1,,s'.slu a.ru (lsrcnoc me upatcol properties ofsolids employing macroscopic theories

co.2 !^Fta,,,.valluu$ ryF€s or msgner|* phenomenoir in solids. underlying physics. and conelidon
and aoolications-

'c()3 vrru!r)!4rru {r|Ir wialtag Ir€.:-----
hterDret the phcnomen4 h

use ol ogle{ts and dislocadons

c(x :havior and aoolicffi:o5 Figure out and perceiviitreiElo de

Mrppbg olcolrrc outcou€! wiah tbe progr,&m outcomes

P0l FO2 FO3 PO4 FO5 F06 PO7 PO8 P09 POI
0

POt I PO t2

cor J 2 I 2 I 7co2 3 J 2 t ) I 2

c03 3 2 I ) 2 I 2

c(x 3 't
I 2 I 2

cos 3 J t 3 I J t 3
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Detrilcd Syllabur:

| . Transpon Fropenies: Bolumann equalions. Electrjcal Conductivity, Calculation of relaxation

lime. lmpurity scatkringt ldesl resistance, Canier mnbility, General Trorlspon coeJlicienls,
'l'hcrmal eonductivity. Thermoelecrric effeots, Lattice conduction. Phonon drag, Hall cfTcct,

Twq Bard Model- Magneto rcsistanca,

2, Mesoscopic Systems: Lowdimensional $ystemsl characleristic lengths; transverse mode or

magnero-electric suhbsnds: resistance of a ballistic conductor: Landaucr formula:

reformslation of Ohm's law: Landauer-Buttiker formula: transmission function and S-

sonducbnee fl uc&ntions,

3. Quantum Hall Efsct: Classical Hall effecr; irtegral quantum Hrll effect (IQHE); fractional
quantum Hall effect (FQHE) ,nd Laughlin's theory.

4. Materisl at Nanoscale: Synthesis and Fabricstiul methods (Phy$ical and chemical

atpro.ches). chsraclerization methods imicmscopy. diffrsc on, $pecroscopy rechniques),

surfacc analysis and dcpth profiling. ochniques for physical propealy measursm€nt,

processing and properties of inorganic nanomaerials" special nanomaterials,

Thermodynamics and iutirtical mechaniss of small sy$ems, Nucleation and growth of
nanocrytialt; kinetics of phase transformadons. Effects of nanometer length scales, self

assembling nanostrusurcs molecular malerials flnd devices, applications of nanomaterials:

molecular electronics and mnoeledtmniesi nanc.biotcchnology; quantum dwices;

nanomagnstic materials and devicesl magnetism. nanomagnctic malerisls. magnetoresi$ancel

nano mcchanics.

5- Dcfects and Dislocation: Lattice Vacancies, Diffusions. Color- Centers. Dislocations and lheir

rype6, Stf€nglh of Alloys, Dislocation and crystal gmwth, Hardncss of materials.

Rccomuerded Booksr
L lnrrodusfion to Solid Saate Physics : C. Kittel (Wiley. Netl York) 2Q05.

2. Quanrum Theory of Solids : C. Kittel (Wiley. New Yo*) 198?,
3. Principles of the Theory of Solids : J. Zinnn (Cambridge Universiry Prcss) 1972.

,<,/ 
v
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PHS q)4 Conpuaadoml Ptlrica L3.T-l'P{ ,l Credias

Prcreq!fultr: Undcrstanding of post graduare lcvel physics

Coursc Obicctiyer: ttre aim and oO
tl|e Etudenh of Ph.D. srudenls .oiah the numerierl flcthods used in compulari;n and programming
using any high level languagc such as Fonran, c#, etc., so that they can use these in solving simpli
physics problems.

Course Outsotngt Ar the end ofth€ course, rhc studenr rr t be atte t"

cot Apoly basics knowledse of conpurarign4 phtaicalt;t"ing the physia;roblem,
co2 Plgrram with.thc C++ or arv othel high lev€l language.
c03 Use various numerical methodi@is area of interest.

c(,4 Analyze tic oulcome of rhe elgorithmlprogram grrphilally,
co5 Simulatc the physical svstems usinitltr"lati; b"s.d 

"ppr*"he"Mrpping of coum outconorilt oc pfrffiii66E-
POI PO2 PO3 PO4 PO5 PO7 PO8 PO9 POI

0
POtl P0 t?

cor 3 'l
z 2 1 I I

co2 J t 1 ) I 2 I I 2

c(}3 3 3 2 I I 2 I 2

CO.,l 3 z 2 I 2 J I 2

c(x 1 5 3 I l
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Iletallcd Sylhbus:

l. lntroduction lo simulation approach: lnroduction to modeling and simulation Methods
of performance evaluation-simulalion approach- Advantages and limitationg various
type models and simulations, System modcl srcps and is types involved in simulation
study, Dererministic and Srochastic process. Introduction to mndom variables - univariate
models and multi-narrate models-

2. Numerical methods for differential equations: Euler's method, Runge - Kutts method for
ordinnry differential equuions: stability and convergencc. Partial diflbrential equations
using matrix method for dif&rencc quation, relaxalion method, initial value prnblems.
stability, convelgence and qualitative properties and qualitative properties. R&ndom

numbers, Monte Carlo lntegral melhods. lmponance sampling. Fast Fourier Transform,

3" Simulation Techniques: Monte Carlo methods. molecular dynamics, simulalioo
mcthods for the lsing model and alomic fluids, simulation methods for quantum-
mechanical problems, timc-depgndent Schrodinger equation. discussioo of selected
problems in Physics. nonlinear dynamics. diffusion-limited aggregrtion 8.nd transport
properties, etc. Introduction to parallel computation, Physical Simulations: N body
me$ods and particle simulations.

4. lntroduction to graphical analysis: lntroducrion to Gnuplot. importance of
visualization of computational data, Gnuplot commands: simple plots. plotting data
from a file, saving and exporting, multiple data sets per fite, physics with Cnuplot
(equations, building functions, user defincd variables and functions), Understanding
data with Gnuplot

Text Boo}s:

| . Fortmn Programming. V. Rajaraman, Prentice Hall lndia Letming Private l,imited. 1997.
2. Numerical Methods: A Computer Oriented Appmach, BPB Publ. 1996.
3. R"S. Salaria and Rajaraman. Compuler based Numerical Methods 3rd Ed. Prentice Hrll

India, 1980.
4. Mathematica, S. Wolfram. Addison Wesley, ?003.
5. Application of the Monlc Carlo Meihod, K, Binder Springer-Verlag, 1987.
6. An lnroduction to Computer Simulation Methods. H.Gould and J. Toobochnlilq Addison

Wesley, 1996.
7. Computrtional Physicx S.E. Koonin andMeredith, Westview Press, 1998"
8. Gnuplot in Action: Understanding Data with Graphs, Philipp K. Jancrt, Manning

Publications (2016)

B
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PHS 905 Nano Phyrlcs L-3,T-1, P{ 4Crcdi6

Pr&rcq {bite: Undersundin g oipo@ pnvsics

Cgyry OUjec-tiv-, *. *j*
wm. me mathemarrcal and experimennl techniques that helshe needs for understanding the
condensed matter plrysics and pursue research career in nalo malerials rcsearch.

Courre Outcomcs: nt the end oiffi
cor Undcrstand ond ferili

c{)2 Understand the electrical
systems,

co3 r/t'$noe m€ use ot unqt|e optieal pnrpenies of nanoscale meallic structures for analyticai
physical, chemical. and biological appliations.

c(x ./nqsrsrano rne pnystcat end cl'emical propCrties Of carbon nanotub€s and nanostructured
mesoporous materisls,

co5 ur:rsrmtns rn€ surreiurc-pmpcrty rclntionships in nanometerisls as well as
applicable at larger length scales.

the conccpts. not

ry4ppr[g ot ct [rl€ {turoomei wt t tie pr0gfam outcom{i
% P0l PAz PO3 PO4 P05 PO6 PO7 PO8 P09 POI POt I Pol2

cot I .,
2 I !, 2 1

c(}2 3 t I ) 2

co3 J 2 2 2 I 2 I z

@4 -t 2 ? 1 I I 2 2 I t

co5 J 2 2 J J t 3 3

&
4aaot Departrn€nt

Deparlment of Physics
l.t( Qr{rN Pr4a"! Isiniel Universlty Jabt0s'

Kapurlhala, Puniab-1 2146" I

Irl

4. Optiial propsrties: Photc refraxive quantum well sttuclures and ils optical properti€s.

elecronic transport and grating formation. Diffraction-Raman N diffraction;
nondegenerale four-wave mi:(ing ti*o- --ave miring, Phobrcliactive effects and

applicarions. Non-linear optical Propcni€s. Non-linear phenomenon - |hgorelicd
treatment of opticll on linearities.

Tert Bools:
l. Nalwa HS, "Handbo<* of Nanostrucrured Macdals and Nanotechnolo$/". Vol.l, 3

and 4 Acad€mlc Press 2000,
2, Ying J.Y. 'Nanosttuctud materials" Acadsmic Prcss. U.S-A ,2001.

of Department r
rtment of Physics
Pu'ld Isd'rid thiyrrsily Jalan0s,

Kapurthala, Punjab-1 rt460 j

vt
/') ^

W,

rc



PnsqtT Reae*eble Energ,. Resources b3, T-r, P.r) 4 Credia

Pre-reqdsit€: Und*sanding of sern lconlucror ptrysics

Courre ObJecttvesr 'fhe aim a
expose lhe Ph.D' students to the basics ofihe altemative energy sources like solar energy, hydrogen
en€rs/. etc,

Coorse Ouacom6: At thc end olthe course, the stud€nr wilt be;ble ro

col Understand the energy aimano@
alternative lbm of €n€rpJ-

c()2 Describe th. .oncept of tolai effi
c03 Analyze making ofsotar cell and im rlpes,
co4 Identifv trydrogen as inerev ;ffi
ut5 Comoare wind enerqv wev. enFrov rnzl ocsn rh.*"t .^-.- ;.,;,^^
tu,

POI PO2 PO3 PO4 PO5 P06 po7 PO8 PO9 POI
0

POI
I

POI
2cot 3 3 2 z 7 I I I z 2

co2 J 2 l ) I I I z I ;
c03 3 5 , z I I I

.,
I I )

c(x 3 ) z I 2 I 2

co5 J 2 7 3 3 3 l

Deailed Syllrbus:

l. Ittrodrcaion: Production and rcseraes of energy sourccs in thc world and in rndia, naed ror
ahemadves, renewlble energr sources. (r:ctures E)

J,

Sohr Energr:,Thermal applications. solar radiation outside the earth.s annospherc and at
the eanh's surface' Principal of wo*ing or solar cel. perrbrmance charaqeriitics of solar
cell. Types ofsolar cell, crystalline silicon solar cell. Thin film solar cell, murtijunction solar
cell. Elementary ideas ofperovskite solar cell, dye synthesized solar cell and Tardem solar
cefl, PV solar cell, module aray, and panel, Appiicarions. {Lectvre.s I l)

lldrogen Energp': Environmental considerations, solar hydrogen through photo I
electrolysis and photocatatyric pmcess, physics olmarerial characierisics fo, proiuction of I

solar hydrogen. Storage processes, solid state hydrogen storage materials,..$truclluBJ and I
electronic propcni". ofsrorage ma*rials. new s{orage modes, safe.;- factors, r.rl!8?tftfog.n i
as fuel; use in vehicles and electric generation. fueliells, Lertur", tiI I

I

trl
t l-t

*u*;qqi6*
[*ffiHHurrmr
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t. K Geid Prrist f.rtui.d Univ.ttitr'. XryI,thdir

PROGRAM EDUCATIONAL OBJECTIVES: Ar the end of &e piogmm, rh€ studenr wilt b€
xble to:

PROC RAM OUTCOMf,S: At rfte end of rhe progran! the stud€n will be able to:

PEO I Apply principles ofbasic science concepts in unde|standing. analysis and pr€diction

ofphysical sysrEms.

PE02 Develop human resourcc with knowledge, abilities and insight in physics and

rclatcd fields rcquircd for career in academia and indlsry.
PE03

POI Apply the knowledge gained ro solve ft€ scientini proUienrr

PO2 ld€rtily, formulate, end enalyze scientific problems ieachGf subsranriared
conclusioll using frrst principles of mathemarical. physic{|. and chemical sciences_

PO3 Design solutions foe physics problcms ahar nrea@
attenlion to health and s&fcty risks, applicable slandards. and economic.
cnvironmental, cullonl and socical considerdion.

PCr4 Usc researcFhsed t no*leA
analysis, interprebriolr of dat!. and synrhesis of rhe informarion to Droyide valid
conc lusions.

po5 create. ssl€c! and apply aptropriate ffi
tools to phylics pnlblemr wirh an understanding ofthe limirations.

PO6 Apply reasoning infurmea Uy

safety, legal, aod cultrral issues, and ihe consequent rcstonsibilities rclevant to the
professional scienii fi c practic€.

PO7 Undersand the impacr ot the sffi
contexts" and demorstrate the knowledge of, and need lor sustainablc development.

PO8 Apply ethical principl€s and commit ro rhe norms otsciiniinc p-ctrce.
PO9 Function effectively as an inaivio@

and in multidisciplinary qnings.
POl0 Communicate etlealvety

community and with :ociety at large, such as, being atrle ro comprehend and wrile
efTsctivc reports and design do€umenudon. meke effectiv€ presentatidns, snd sive
rnd reccivjjlear i nstnrcdolq.

POt I Demonstrde knowtedge and undeE@fid applt
thcsc to onel own wor*. as a member an d l(Syt{rcant, to manage projects and in

Sci.tr' ia Syrrrt6 r..'a (Ha.6.) ?tysi.t Arrct 2t2t &.
6/A of OePartm enl. Pas' 2 oI4e

n"fritffW,l+l,l*
{$ifiAf;;iab-i44603
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l. *. Oujtal f!l''.jab lccLai.tl Lhlvcttirt, xapl,dh ,
SEMESTER FIRST

Ll Lo*urcs T: Tuaorht p: prrcdcal Cr: Credtfs

K,,
schta* t syrotuc Ls.. ero') pk!,ic*,*^ zo2 t . an a.& ffi}ffihtrl}h#

Courre
Code

Course Title Type of
o(Itnc

losd
Allocrtioo

Mlrkr Disaribution Totrl
Mrrks

Cr

L T P lntenrl Erterod
BSHP-l | |
L'

Optics Core Courre
Tblort rid
PFr.dc.l

3 .t0 60 100 4

BSHP- | | 2-
)l

Mechrnics 3 I .ll, fl) t00 4

BSHP-I 13.

ll
Physics Labl { 30 20 5{l

BSHM- 4-
ll

Caleulus Gcaerel
Elcttlve eld

Prlctlc.l

J I ,t0 60 I00 4

BSHC-I | 2-
zl

lnorganic
3hemistry

3 40 60 r00 4

BSHC-t t3-
2l

Chemistry LaLl- ,l JO 20 5{t

BHHH.I05. Communicativc
English -l I Abllity

Enbracctnant
Comprbory

Cosrie

,'
2A 30 50 2

BSHH.
r06A-?1

]SHH.
r068-2 |

Puqiabi

Cottpulsory.t or
Mudhli tunj.bi-l

I 20 f,0 5{t )

TOTAL t6 4 I 2Q 3,fl 60t) 24

,67 v
P\J



L fr, Guhtl hrie T.chekC Udvct*ity, Xqt'',dt

SEMESTERSECOND

Courlt
Code

Coxric Tlth Typc of courrc Lord
Alloc|ilon

lvlrrk3 Dlstributlon Toa,al

Marks
Cr

L T P lnternal Erternrl

tsHP-t2t- Waves and
Vibrationg

Corc Corrsc
Thory and
Pr.cti$l

3 {t 60 100 4

BSHP-122-
2l

Electricity and
\4agrctisnl

3 40 60 t00 4

ESHP- r 23- Physics Lab ll .l 30 20 g)

NHM-204-
zl

Vathematics Gcrcral
Ehctlvc r||d

Prectkal

3 {t} 60 100 4

BSHC-r02- h?anic Ch€mistry 3 40 60 t{xl 4

BSHC-102-
zt

Chemisrry Lab.ll 4 frt 20 50

asHH-205-
2l

Iommunicativc
Pnglish Jl

Ability
Enhrm€rn.Dt
Comptltort

Coots(

I 10 30 50

BSHH-
z06A-zl

3SHH.
tMA-Zl

Punjabi
lompulsory
'[| or
Vudhli Punjabi-ll

) za 30 50

TOTAL t6 4 t 150 3,10 6m 21

L: Lcclurrs T: Tutorisl P: Prrcticsl Cr: Credltr

#*,+"'-:dft-;-r*trq!flfH
il#ilffit;}-'niab-144603

Sch.rE & Srt/ctut ,3c (Iron mrtkt M.h 2A2, a, Or*6.tk Page 5 o!49



f L eilj rrii.r. fd.,c., tnf'* r',d|*
F-trnL-dor ail Eyrhrdc

Department of Physis
ll(,0iil tustdrdd ltiucsu Idq,
fadunnaU, Puniabl t14603

{p**x7
7

F..rt
$.Itlq E"rrltffrrfiirh Wdtrh.

hlLrb
hf,t!

Mid trnttc*ri*d fegr u Iabmal cwluorfrx ({O Msl(s)

Ittl$Tg fu bzcs, Nsci gnmatq
tMnFs, ac. ao|d.i{se intcmil
wahrrlon, Av!r{3r. df tro mid
*rt d..lc.t $all bo coEsiM for
nnhglos.

2 [t6thce 6

3 Atd&lr.ots t0

1 E|drmGdri*Fisl Efficldtnigt

5 fd!l r00 hth*r may b: rcndod offto rHrGd
h&gr.

hictlcrl

Er/rl|cln ofpraicd r*odl
Vlva VtisdAsadracclscmtsr/
fnas{d4l

tt l|teemrl cvrltrrfhrt

t :lnrl Pnciorl nrfanrG+
Yis;Voca

N S@nd lydu1isr

3 fohl c) *bils mry bo rundcd offo nearat
tRw.

.&iarl lalll}|d,Itoltrrrr* h26{4i



l. x. 6sirc Fl/,,idt T.clnLd arl,''s4' Ltgtnhak

Instructions for PepeFsatter tu! B. Sc {Hons') Phylic6

A, Scopc

l. The quesrion papen should be prepared strictly in accordancs with the prescribed

ryllabus ard patlGrn ofgueslion papcr ofthe Univesity'

2. The question papcr should cov$ the entite syllsbss wi$ proper distrihltion and

Wcighage of mrrks for each question.

J. The language of questions should be simple, {rirect. and documcnted {:h}ady and

unequivocaliy so that the tandidates may have no dimculty in appreciating lhe scope

and purpose nf rtt" questions. The l€n8,1h of the expecred answer should be specified as

frr as pcsible in the queslian ;$eli

The disribution of marks to each qucstion/answer should be indicated in the quesrion

paper properly .

Typ€ .nd difilculty level ofquestiol paperc

Questions should be franed in such a way as to ts$ &e studems intelligenr grasp of
broad principles and underslarding of th€ applied aspec* oflhe subject' The Weightage

of the marks as pcr the diffrculty levcl oflhe queslion pcper shall be as follows:
i) Easy queslion 3092o

ii) AYer&g€ quesrions 5006

iii) Diflicult questions 2Wo

The numerical content of t}te quesrion pap€r should be $plo ?5o4.

Form.t of qu?rlioD prpar

Paper code and Paper-lD should be mentioned properly.
The gucstion paper will consist oflhree scctions: Sections-A. B and C.
Scction-A is COMPULSORY consisting of TEN SHORT questions carrying two marks

each {total 20 mark) covering the entire syllabus"
Thc Section-B consists of FOUR queslions of eight marks each cnvering lhc ertirc
PART-A ofsyllabus (Taking rwo questions from every unit).
The Section-C consists of FOUR questions o{ eight ma*s ea7*\}vgi4* the entire
PART-Bof syllabus (Taling tvvo questions from every unit). ( /V
Anenrpt any flve quesrions from Secrion-B and Secrion-C.y'@1ing al lsast nvo
questions from each of rhe two sections. llead 5itfepartment '

Oepartment of Physics
Il.|(.Gulilr Pttle! IdT*d Univenity Jabir.
Kapurthala, Punjab-1 4'1601

3,

t.

c.

L
2.
3.

o.

Schemc ,L ASe (non&t P rtlct toteh 2021 &. On*t h

,gV

fage 1 o! 49
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L te C4td P.ni.' T.cLeLd anture, f.A.trrr.le

SSHP-n! Ptyrica f,rb-l t .0, T.0, P,{ 2 Credlts

Ptr.rcqublte (lf rny): HiglFschml educarion

Co||]sc Obj.ctlvca: fhe aim
formal strucflare of ele"lromqgnctism and phenomenon of wave optics so that they can u$c
thesc as per their rcqdrcmeitL

Cour:c Outcomer: At the end of the course rh;;tudenr;iif be abi; ro
cot Ablc to vcriff rhe hcoruiot conccgengwr leamiiiTc-fiiiiEE
c02 Trained in crn) Ing out prccisr meiru@
c()3 Undenund the merhods usco ro-@

onc€rtrinties ard systemstic.!nor3..
c(x l,cam m dr*w co*lusiua non@
cos Docomant a tcchnicrl npon

-!@g!!9 rns&er.

POI PO2 PO3 PO,l POs PO6 po? P0t PO9 POt0 PO|l POt2

col J J ', 2 2 I 2 z J J

co2 3 ) I I I t z J

co3 3 5 1 I n I 2 5

c(x J 2 't 2 7 7 l
c(x j

2 2 J

6/
ffi-*%n-

Schct* il Syllo&at &Sc. (Hodr.1 fhysict Batttr 202t ,& O,l,P'ardr
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,. X. 6rjrd tud.t ti,ttricC UnwE t , Xr4,/arr.hf,sttP-ttt-rliop-
I

L-d, T-0, P-0 4 Credlts

v,Estnurturnt or sgntor s€condaty level physics rnd Mathematlcs

a*fu
Difftaction and Porarization amonp $ud€nrs. They arso r.*- iL"r ir," LnsER and its apprications.studen* will be quipped with Inowrcdge ,o 'r""** *"-*i"ngii fefiadive index and orherrclacd paramcters' which wit 6ct as a strong background ifhelshichooses to pursue physics as a

CottttE()ur..||nx' ar.h- --, %urE r;ururse, rne stuocnt wll b€ able to

col

c02 urs rt,nerer|(;e am pnenomenon ol,inlcrference and $eirsDplications
c03 n.$, I r€rr.cr !.nq rraunnoler.s dtttraction and their app,ications,ru

Sj,I9T"un Y.T.!dg" oi rtre potarizatiorrir tigl,r, 
"ha"ges 

,,p"" ;n crt"" 
",rduansmrsston aryt wrll leam to analyze rhc polarizedon in opical sysrems.

co4

c.}c
beam-

rs,srr.tpcs or |asers, s pnnciple, propenies ard applicsiions oflaser

T D.t t

N.-r,|,rn5 |,r !;ur.r!lc oulcotna, v'li the progrrh oUtCOmeS

rlrl tu6 FO7 poE P09 POr0 POI I PO t2
col 2 I I z 2 3 2 2

c()2 , 2 I 2 I i l I

c()3 5 t a 2 I 3

c(}4 z. t I I

c05 2 2 I I J

Jcrlnr. i ,tt'llotu t ,Ja lgo.r.) phrnc, Earct 7A2! ,0 Omeadt

tii,'ro,frffi;u,*-



t, f, G.tjtd Pt rr.t T.fb,/[d tlrir6ity' tr.qrr'*tL

UNIT-II
Dlffrrction: Huygens Principla HuygenrFresnel Diffmclion theory' Fnunhofer diffraction:

Single slit, Circular apenurc. Raylcigh criterion of resolution, Resolving Power of a telescape'

Double slit, Multipl€ slils, Diffraction grating, Resolving power of grating- Fre*ncl Difllaction:
Fresn€l's Assumptiots. Frcsnel's Half-Period Zo es lor Plane Wave. Explanation of Rectilinear

ProFgEtion of Lighr, Theory of a Zone Plate: Multlple Foci of a Zone Plate, Fresnel diffracion

Detailed Syllrbus:

PART-A
UNIT I
Intsrfcr€rcg: Definition and properties of wave fronL Temporal and Sparial Coherence, Young's

doublc slit experiment. Lloyd's single minor and Fresnel's Biprism. Phase chaflg€ on reflection:

Siokes'ffeamenL lnterference in Thin Filns: parallel and wedge-shaped films, Fringes of equal

inclintrion (Haiding€r Fringes), NeMor's Rin8s: Measurement ofwavelength and refractive index,

lntefferomeBr: Ir,tiihelson I erferometcr-{ I ) idea of form of fringes (No theory required)^ (2)

DeErmination of Wavelength, (3) Waveleneith Diffeence. (4) Refractive Index' Fsbry-Perot

interferomcter. {l I Lcctur€s}

patrm ofa slraight edge and circular apenure. ( I I t,€ctures)

P.4nT-8

uNlT.nl
Pdlriz.rtlon: Plane polarized light. Reprssentation of Unpolarized and Polarized light. Polarizarion

by Reflection. Brewsler's law. Malus Law. Polarization by Selective absorplion by Crystals,
Polarizarion by Scanering Polarization by Double Refraction. Nicol Prism, Huygen's thcory of
Doublc Rc&action. Polamid. Elliptically and Circularly polarized lights. Quaner ond Half wavc
plates. (l I Lectur€s)

UNIT.IV
Los€r and Appllcallon: Lasers, Spontnneous emission, Stimu:ated absorptlon. Srimulated
emission, Einstein coeflicien8. Einstein relations, Conditions for Laser aclions, Populstion
inversion, Different types of Laser Pumping mechanism: Opticat Pumping. Electric Discharge and
Ele*rical prmping, Resonators, Two. Three and Four level laser systems Ruby laser, He-Ne gas

Laser, Semiconduoor laser, CO2 laser, applications oflaser: Holography, Principle ofHolography.
(ll Lectur€s)

Tc$ snd Rcfcrenee Books:
l. Oprics: A,K. Ch6ul (Tat!-McCraw Hill). I992.
2. Fundamentds of Optics: F-A. Jenkins and H.E. white (Mccraw Hill). 1981.

3. A Textbook ofOptias: Subrahrnaniyam N. & et al., S. Chand Publishing, 2006.
4. O. Svsltoi Prineiples of Lasen. Springer Scicnce & Busin€ss Media. 20 | 0.

Schctw & Sflkb,.s 8.St (ttolt ) ?hrtics Sdah N2, & O4*adt

Head of Department
Departmenl of Physics
l.K,Gujtit PunlaD TedniC llntur$ty Jdanne',
Kapurthala, Punjab-1,M603



t. 1. G.N h,i.t Te.nai.rt u,ri'.dtr, Xi',t,',.d.t

BSHFI l2;2t M$h*nlcs L-4, T-0, P{t I I CrcUits

I 
Prc.rclubitcl Unaenrun

I

I 
ro ur' ro.n'ar structur€_ of veclor mechrnics, harmonic oscilutors. and mechanics of sotids so thar

I l]?_'AT-ry in Engineeri4 as pc rhcir tequiremenr. This will acr as a strong bac*gmund if
n€/sh€ ch@ses t!0 pursue higher studies in physics.

corrrc (rstconcs: At thc cnd of the course. *e sfuggnt wiffi
, uruE..:x!rq rna tuooJntl|ltts ot vlctoa mgchrnacs fora clsssical srste|n,

Mrpplagofcourcc on@

cot 2 J

rUJ .,()4 P()5

2

PO6

I

PO?r PO8

I

F@ POt0 POI I

;*-
PO l2

c02 J 1 .,
t I I I

c()3 3 z 2 z I a I I J

co{ 2 z 2 I )
c05 2 7 2 2 I 2 I

/€tt /
W 

Potc t2 o!4e

He6-d of Departmerlt '
Department of Physics
lK.dJh,t Pu'l$ Tdrniel Universrtl J*ds'
Kadurth'ala, Punjab- 1 {4603
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,. X^ c4rtl Pu!,itt tcchri.rl Uraee.rtt!, xqtrrtdt

Debiled syllrbus:

UNIT I:
Fund"ln"n,*l* of Dtnamlca: Reference frames lnenial framesl Revicw of Nav{ton's Laws of
Molion. Galiban rransformationsi Calilean invariance. Dynamics ofa system of psrticles' Centre

of Mass- Principl* of conscrvation of momenlum. lmpuls3. Momqnum of variable'mass system:
( | 2 Lccurcs)motion of rockel.

UNIT II:
worh rnd Energr: work and Kinetic Enerry Thcorcm. conservative and non-conservalive forces.

Potential EnergtlEneryy diagrarn. Stable and unstable equilibriun. FgrLY as gradient of polcntial

energy. Worh done by non-conservativ€ forces. Law ofconservation of F'nergy'

Colli-itons: Eleslic e;d inelastic collisions between partirles. Cente of Mass and Lebomtory frame

ofreferences' (l? Lsfiufcs)

uNtT-ul
Non-lncrtlal Syitcrns: Non-incftial framcs and ficlitious forc€s. Uniformly roaaring frame. Laws

of Physics in rotating coordinate systems. Cantrifugal force- Coriolis force and iS applications.

Components of Velocity and Acceleralion in Cylindrieal and Spherical Cootdinat€ Systems'
i l3 Lectures)

UNTT.IV
Gmvltstion trd Contrrl Forcr Molior: Law of grsYit6lion. Gravintional potential enetgy.

lncrtial and gavitational moss. Polential and fields due to spierical shell and solid spherc. Motion

of a panicle-under a central force field- Two-body problern and its rcduction to one-body problem

and its solution. Thc cner$/ equation and enerpr diagmm. Kepler's Laws. Satellite in circular

orbil and applicsrions. Geosynchronous orbie. weightlessness. Basic idea ol global Positioning
syst€m (CPS). {l? Lectures)

Tert and Reference Books:
l. Mechanios. Berkeley Physics, Vol.lC.Kittel, W.Knight, ei.al.2007, Taa McGraw-Hill.
2. Physics, Resnick, Halliday and Walker 8/e. 2008. Wiley.
J. Feynman L€etures. Vol. I, R.P.Feltlman- R.B.Leighton. M. Sands. 2008- Pearson Education

4. Introduction to speci.l Relativify. R, Resnick, ?005' "lobn Wiley and Sons

5. University Physicl. F,W Sears, M.w Zemansky. H.D Young l3/e' 1986" Addis$ wesley
6. Physics for scientists and Engineers wilh Modern Fhys., J.w.Jewen" R.A.serway, l0l0'

Cengage l,eaming
7. Tlror$ical Me€lranics, M.R. Spiegel, 2006. Tau McGraw Hill.

al,,/
-."#EE;[X^.^, ,
[,fr';$E,;w,ffi{*sr
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l. K 6ui&t pv]'.!6 Tttttktl U.ltgnt0, Xtgi ta,,

Notel Studsnts tre erpected to perform sbout &10 erpcriments firm tbe following list'

sslcetlng mhi|lum of tr f** ih" Phyricul Lrb rnd 2-J from the Virturl lsb'

Lirt of crpcaln.ltt:

L Usc t Multim.t8r for ncasuring (s) R€i3ttnces, (b) AC Ntd Dc voltrgcs' {c) DC Cuncttt' (d}

Cspscitarc€s, and (e) Chccking clecrrical fuser.

2. i;ilt;;k;'beam char&erisrics lik€: 
'orvc 

lsngrh. apefurc. spor ,ii& erc, using diffraction

grrting.
3. io rru-tty thc diffractior using lascr beam and thus to det€rmine thc Srstins elemenl'

4. To study wavelenglh and laser itrtrrfc.encc using Michelson'r Inrcrl'eromctef'

5. To {ird thc rcfrt€{ive indcx of r maleriallgl|ss tsing specrometer.

6. To find lhr nfragtve indcx ofa liquid usi[8 spcctromelcr.

7. To dcrcrminc Sc angle of prism rnd rcsolving po\'vcr of a p'ris '

t. To study thc magnJti" ficid ofl circular coil carrying current using a Steward and cccs Tangcnr

6alvmomelcr.
9. Dctcrmine the rsdius ofcircular coil using the Circular coil,

10. To study B-H curve ustng CRO.

I l. To I'ind out polarizability ofa dicltcoic .ubstancf.
12, To find out th€ horizonul componenl ofcanft's nrrglretic field (Br')'

l ell ln(l ,lef*rttc{ Btt.rL!':

l, A Tcxt -book of Pracdcd Ptysics' t. Pr*ash & Rrm*rislrna" I ld' Edn' 20 | l' Khab MahEl'

2. EnEinsrrinr Pracrical Physics, S. Panignhi & B. Mrllick, 2015, ccngagc l-.eaming India Pvt Ltd'

f rtJcticet fdysics. G.L. Squircs. 2015,46 Edirion' Cambridge Univcrsity Prcss

4. Prac$cal Physics. C L Amn. S, Chrnd & Company Ld'
5. httpt/uww.vlab.co.in



BSHM- 104-2t CALCULUS-I m
Prc-rcqdritc Undersranding of senioi6ili['iFiiMifriiliiid
Coerce obJccttves: Ttre obleaives of-lFG-6u-G-lEG
following:

meke the stud€nts underslard the

l. The fundamo al concep$ of differcntial and intgral caleulus.
?. The giometrical mcaring of functions, timis, coninuity, derivativs, mean vatue rheorcms.
3. Applications ofderivslives and integral$.
4. Limit, Continuiry, panial derivatives and their applications in finding extreme values.
5, The utility ofdouble and lriple integrals in finding area and volunc bounded by surfaces.

Courr Outconcd: At the end oathe coursc. the srrdent will be adGI

cor Undsrstsnd tie basic concep* ofOifferentirl and tnrcgrat Celculus.

co2 Visualize all con€@rs geometically.

@t Apply lhe kno$ledg€ of derivarives in finding extreme valu€s of the function and
definhe imegrals to find area under the clrve,

co4 Explain lie concept of Limir, Cdrtinuity, panial derivsrives of functions of scvcrabl€
variables and their applicarinns.

cos Utilize th€ conc€pt of multiple inregrals in finding areas and volumes of ditFercnt
geometricrl shspes.

M&pplng of coor3e outcomts with the pfogmm o{tcomes

pol P02 po3 po4 P05 P06 PO? PO8 PO9 POt0 POt I P0 r2

col
c()2

c03

CO.l

co5

(r+
Head ofDeparlmer
uepartmenl of phv!

l{.fttn{ Purla0 ledrnar Unrvin
Kapurtha,a. punjab-

t ll CeN P.4.b T.t*rl.ti Aliy?',$ r,{{/./'tj/t

hffirf,
u@3
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t. X. O(Jttf hrl.t turJ','h.t at,lvtttlo' 
'ttPz'dttla

Dot ilcd sylhbus:

UNIT.I

FrrrE1ions of single variable. samPle exarnplcs of limit" continuiry' differentiabiliry" DeriYaive of

.to*"n*ry fuJiom {t-ratios. logarfthmic limctionrt e xporential func$ons)' High€r order

JJ*ri".", St*"rent of Mcan vslu; theorens anr! simple applications, Applications of derivativc:

incrcasing decrtasing functions. exreme vrlues offunctions' (Ref' l)

UNIT-II

lntegration as sn invcrse proccss of differentiation' Finding inregrals by partial fractions' by pani

Strtern€nt of firndamental thsorem ol'calcutss" Finditrg definile inteBrals by melhod of substilution'

nfptications ofdefinite i egral in finding lengrh ofoi ut"' ** under simple curves' area enclosed

b€tween two cuwes. (nef. l)
UNIT-IN

|ntroduoionofLimit.contiluityoffunctionsoflwovariab|es\si(hsimpleexamples.pania|
Jrilo"rito, Total deriYalives' Homogen€ous functions' Sulement of F"uler's theorcm' simple

"*u*pt.. 
ot ta*i*a-minima offunctiins of seleral variabtes' Lagrange's method of muttipliers'

UNIT.IV

I Doubte inrcgrals, Change of order of integrtlion' Jacobian' Dcnrble integat in polar coordinates'

I Triplc imegrals, Simplc applications in finding area and volumes

RECOMMENDED BOOKST

. Mathsmatic$' A Te.Yl book for Class xll (Fafis l & l|)' New De|hi: NCERT' 2003' (Unit

l&ll)
r R.K. Jain and S.R.K. Iycngar' Advanced Enginerring Msthemadcs' Narosa Pub" 4'o

Edirion. 2015.

r Jamcs Stewan, Calculus, 5d EdirioL Broo&slCole (Thomson)' 2003'

5_;ffi&i'#ffi:t

v l*';llm:ffitri
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Sct *- & Syltthut B.Sc (t*t *) Physl4" aotr. 202I t Ott*rrdt

L K Ct lr.I Pati', fcchnl.tt U'l"c''lrt, ,iryurrtdt

BHcLr-ilD- i tNoRGANia cHEMBilRv2t ,.
I t-4, T.lL P{l I 4 Credtk

Pro.requhlte Undersandiitg of scni{ri

Cosrse Obicctlvcl fo G
applications.

qour,r3 Ouicomcr: At the crd of the course. gre sMcnr witfle ibiiG
cot Understand- the fu ndsmenlat concc@

structure of alom.
co2 .cam the periodiciyof rhe s & p btock elemins
cot Und€rslanqlle various rypes or unain@
co4 Learn abour the uarious iffi
co5

Mapplng ofcourse o[icomca with ahe progrrdl outcomss

POI PO2 po3 P04 POt P06 PO? PO8 FOg PO t0 POI I POl2

col
c(}t

c(x
c(x
co5

Dsrril.d Syll&bltsl

UNIT-I
Aaornic Strrrcaurr:

PART.A

Bohr's thcory, its limiations and atomic spectrum of ftydrogen gtom. Wave nlg
equrion, Heisenbcg's Uncertainry Principle and its significance, Schrifdiffi
significance of y and yr-. Quantum numbffs ard rbeir signi{icance. llordati\

nics: deBroglie
ave €quation.

odhogonal
wave functions- Sign of wave functions. Radial and angular wave functid yorogen arom,
Radial and angalaf distribution arrves, Shapes of s, p, d and / orbirals. irr boundary and
probability diagrans. Pauli's Exclusion hinciple, Hund's rule of
pdnciplr ahd its limitation$ vsrierion of orbiral ercqy with aomic numtililpirt,i,""i"i i;n'ai

L|(.Gujnt Punp lalnitC Univenil

PeCe .lt ol49



t, X. e {itd tuttirb fechn,ctl A'i)t,n'' Xryz'thors

UNIT.II
Chenical Sooding.ll
lonic bond: cenerul chsracteristics. types of ions. size {:fTecls. raditrs ratio rule and its limitations.

Packing of ions in crystals. gorn't-anag equation with derivation and imponance of Kapustinskii

"*pro"loo 
for lasice energy. Madelung constant' Born-Haber cycle and its application' Solvation

efiergy,
V"rfrti" gona' eualihtive idea of valence bond and band theories. Senriconductors and insulators.

defects in solids.
weak chemical Forces: von der waals forces, ion-dipole forces. dipole-dipole interactions, irrdced

dipole intcractions. lnsrantaneous dipole-induced dipole interacrions. Repulsive forces, Hydrqen

bonding (rheories of hydmgen bonding, valence bond treatmen' Effeds of chemical force. melting

and boilng points, solubility energetics ofdissolurion
process.

uNrT-[l
Chcmlcal Boaditg-ll:
Couuiin, Uona, LJwis stnrcrure, Valence Bond theory (Heitler-tondon approach). Energetics of

hybridization, equivalent and non'equivalent hybrid or6iuls' Benr's.rule' Resonance and resonance

enersv. Molecular orbiral rheory. trioleculr orbital diagrams of diatonric and simple polyatomic

,rl?,ir", nr. ol, ir, 4,. ir, io, ruo, and their ionsr Hct. BeF:. CO:, (idea of Fp mixing and

orbital interaction ro b€ given). Formal ch|rge' Valcnce shell electron pair repulsion tbeory

(VSEPR), shapes of simpli molecules and ionJiontaining lone pairs and bond pairc cf electrons'

i;,Jiipi" U.*iite (o and r bond approach) and bond- lengths covalent character in ionic

"o*pourra". 
potrtzing po*.r ana-fiati-lility. Fajan's rules urd consequences of polarizarion'

lonic charaeter in covalent .o*p,iunOt, Aoni to;enr and dipole momed percentage ionic

charackr from dipole moment and electronegativity diffeence'

UNIT.IV
Chcmidry of s and P Block Elcmenis:
r".rt p*, !n".,, n.arive staoitity oiainer€nr oxidation sBrcs. diagonal relarionship and anomalous

behaviour of fi|st member or eacn group.;ii";py and catenation conrplex I'onrlaiiot't Y']d-tl?'9f
;; ;ilt ii.*"no" HyOrioei ani rhcir ctaisificarion ionic, covalent and intcr$irial. Basic

Lirri,i. "*"t ""c 
nitrate. Study of rhe following co.lpounds with emphasis on struclure'

bonding, preparatron. prop€nles 
"ni 

u""t. Borie acid and borates' borsn nittides' borohydrides

iJ[;;;;i ,Lboru*r' ona g*pttiti" comprunds' silanes' oxides and oxoacids of nitrogcn'

Phoophorus and chtorine. p.ro"o u.id. oi sulphur' interhalogen compounds' polyhalide ions'

pseudohalogens and basic properties of haltryens'

Reftrenc,c Sooks r
l. Lee, !,D. Concise lnorganic Chemistry' ELBS' l99l'
i. o""il"i a.r.; u" nuntl o.g a Rteianaer, !'J' Concepts & Models of Inarganic Chenisrn

JrdEd, John Wiley Sotts. N Y. 1994-

3. Greenwood, NN' & Earnshaw. Chenistry of the Elet?"J' Butleruorth'Heinemann' 1997'

4. Cotton. F.A. & Wilkinson. G . Advance,l'lnirtr<unit Chcmiyrv' Wiley' VCH' 1999'

5. Miessler, G. L. & Donald' A. Tan- lnorgunit: (hcmistn J"' Ed Peaxon' 2010'

6. Shriver & Atkrnx lrutrganic Chemistry 5th Ed

202t a Orr'od$

jv
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Dearlled sylhbus:

UNTT I: E FIIT!'ET:

s6ftffif:
glti, EIl}r

{.5otrfiut:
{arstEqrteFgEai$

{.inroffiu;
rtt,lSrpfrwx?Ps3,fnlslic

iifp.tstfi
qaf'<{b[nrd6, rtfdery

I I)

uNrr4t ririfiTir;
dsf&rf{:

qtqP6pr€

8fl"6fftr:
gsa

g{r€fiqt€q:
gS*ti3

geFu.trfiw:
Tr5

{ Ltt:tvre

{Lecture 12)

PART.8

uttilT-llI
s.It'F a{s.tfr E|t|, ilF 3 Elr-rr Fs nba, $ilS *ryt €q-srsRi'r'ia€ s1p,fi5ea ?

ff{El
srn e frtl, itrdu{ &e €irt fttxg's, u3-r+fr fnfr, frffr t fg8 1

lkctwe I I)

UNIT-IV

6/ 
Pase25oJte

^K*DepartmentDeoartment of Physics

'i$rffi'ffi$#lfffi

.lcl# il $dclrs LJc (noat) Pt tica dct U2I a Owt tb



SrLrrr l Sr'rarrrr t.tc, (Htrc.) P,fsiet Aot h 2O2l & On*.rdt

f. X. C.NI Pttri.S L.ltritd ljt lwr&t, Xqt,,n at

l""?Hi'?iiiffi:ffr;

BECP-|-|02.
2l

cHEMtsrRy LAx-t I 1,{1. T-0. P-,t | 2 Crtdits

R *""qof"iter U

Courrc Obj.ctiv.s: The ol.lective of*
€xpqiments about variou types of inorganic rkatiorB and prcpration of simple inorganic
compounds.

Corrsc Ouf@lncs: At t}te end of the course, ttre student lriil be aht€ to

cot Understud ta calibrarc anu run rtrc iGiliffiFanatvrii-
co2 Leem to the quantirative anaiyiiiffi
co3 Undersbnd the vadous princlptes@

analysis.

co4 L,eorfi to pfeprre various inorganic compoundr

Meppineof@

POI rc2 P03 PO4 P05 P06 PO7 POt P09 PO t0 POtl PO t2

cor
c02

c()3

c(N

Llrt of Ery€riref,lj:

(A) Titrimctric Ao.lysig

(i) Calib.alion and $se of apparatus

(ii) Prcparation of solutions of differ€nt MolariryA..lormali?y uf tirren*
(B) AcH-B.r3 Titrrtlors
(i) E$imstion of csrbonate and Mroxide present togetb€r in mixture.

(ii) Estimation ofcarbonate and bicarbonatc pr€scnt bgcther in a mixturc.

(iii) Estimation of free alkali present in differcnt soaps/detergents

(C) Oxldrtloo-Rrd||ctlor Tlarlmeary

{i) Estimation of F6{ll) and oxalic acid using srandardized KMn0rt soturiolr,

f:$,H,Yk:i:sfffi

Pog. 29 o!49



l. x. 6$tut f,tnjab Tc.*t itsl Uniwftib, l(rysrtht ltt

(ii) Estimation ofoxalic aeid and ssdium oxalate in a given mixture.

( iii) Estimrrion of Fe(ll) wi(h K:cr:or using inrernal {d;phEnylamin€, anthianilic acid) and ext€mal

indicator.

Refcren.E tcta:

l. Vogel, A.f .l Texthook tf Quatultatlve lnarg..ttic '4nal/ris' ELBS.

s"
Phyri.E Botch Pqe 2l of 19

Head of Department
Department of Physics
l.K Gulr.\ hrp Tednid Univenrty Jab$c,
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1 * C4rC Pt,'i.t fechaa.{.l Unesa.titf, Xqc*i.ra

BHt{Ll0S2l I Comnuricatlve f,nglish .l L2, T-tl, P-0 { 2 Credits

Pro-reqolsitc: Basic poficiency in Commsnicatiai Skills

Co*rre Objactiver: The main oljecrive of this course is:
r To help the studenrs become pmficienr in LSRW-tistening, Speaking, Reading &

Wriring skilk
r To help the sludenb bccome thc irdepsndent users of English langtmge
r To develop in them vital communication skills, integral to their penonal, social and

professional imeractions
. To leach them the appmpriare language ofprofessional communication

- 

. To Prcpare them for iob marker
Corric Outcom€sl At the end of the cows.. *te studeff will

cot acquirc basic proficiency in rcadim &listeninp- writins and sosakine skills
co2 be able to understand spokcn and written f,nglish language, panicularly the language

oftheir chosen technical field.
co3 be able to convcrx fluently.

co4 bc able to oroduce on (heir own c ear and coherent text5.
col become proficient in professional communication, such as. intervier+s. group

discusions, office envimnments" imprtsnt .eading skills as well as wrhing skills and
thercby will havc bctter iob orcsoects,

M.pplng ofcoursd ostcomos witb the progrrm o|ltoomes

POI FO2 FO3 PO4 PO5 PO6 PO? PO8 POg POt0 POt I POI2

col z J .!.
-t

2 2

c02 2 5 J 2 1

c03 .,
3 2 2

c(x ', 2 3 2 ?

c()5 1 7 J
,t

7 't

Paga 22 o! 49Sct ,nr a t/lrtr'.r AS., (H,.'/t ) fl,rtkt &dc& 2621 & Anua*ls

Head of Department
Departrnent of phvsics
LK Gujra{tup lednirl Unf,,iniV lafuUra.
Ki:purthala, punjatsi44603



t. L G.li.d Pu4ab T.rrhric.l Laiwfiit!, Kq{rth.lt

Dorriled syllebts:

P&.t -A
UNIT l-{Literrtrrc)
(A) The Podtc Pelee (Orlent Bhck Swan, S.to||d Edltioo' 1016)

The following poems from lhis tnlhology are pre$cribed:

L PiPFs Song: Roben Bm\.Yning
2. ApPacntly With No Surprise: Emily Dickinson
3, Fool and Fl€a: Jeet Thayil

(B) ?rcsc Parabies (Orknt Bl.ck SwNr' 201f,)

The following stories lmn the above volume are prescribed:

a, The Kabuliwallsh : Rlbindranath Tagpre

b. The Eyes Are Not He.e: Ruskin Bond
c. Grieli Anlsn Chekov

UNTT.II

Vocrbubry: Word formation Proce*rcr; Acquainlafice with prefixes and su{Jixes from foreign

languages in English to form derivdives: Synonyms' atltonyms . ..
Cimirrr: Euiject-verb agrean"nl; 11eun 

'ronoun 

agreem.nt; Misplaced modifiersi Afiiclts
Ddermi nefi i Modals: Prcpositions.

PART.S

UNITJII
Reeding and Undcrst{nding: Close Reading; Compreheirsiou

UNIT-TV
Meehanics of Writing & Spraklng Skills
Essay W1ting (Descriltive/ilanatiie/argumentaliv€)i Busin€ss lette$: Pricis Writingi Self

lntroducaionq Croup Discussion

TEXT ANDRETf,RENCE SOOK
| . John Extwood, Oxford Practicc Grammar, Oxford University Press' 2014

2. Michsel Swan Pnctical English Usage, OUP. !995.

]. F.T. Wood. Renedial English Grammar' Macmillan. ?0{17'

4. William Zinsser. On Writing Welt. Harper Resource Book 2001'

5. Sanjay Kumarand Pushp L.aa, Oxford t'lniversity Press' 301 l.
6. Communicatiorr Skills. Oxford University Prcss, 201 l.
?. Liz Hamplyons and Ben Heasly, Study Writing, Cambridge University Prcss' 2006'

s.h.t te a. Stgglbut 8.sc (Hotrt') Plus,cr 84lc* 202t i& O,wctdt Page 23 oI49

Head of Department
Department of Physics
l.Kcr1jr{ P'rs lod{'bl kiwn*ly Jabriu,
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l- L Gtfi hQt Tatuicd Urt <rtit , Xtpttfl.tb

ElrHt-rc6A-
2l

tl'|*t t''ilfi ( punjrbl conprboryll t -2, T-0, P-t) 2 Credits

Prc-r.qubitc: Undersranding of senior secondary level punjibi

Couns Obiecttvest Thc objectiee ofthe crurse is:
l.Td enhance the language ability ol'studens.
2-To enhance the ability of Leaming scieoce ard d€v€loping sricnce literacy lhrough local
tanguage rcaching with science subjects.

Courr6 Oulrom€: At lhe cnd of fhe course, the student will be able to

cot Trtislare ard t$sf€rlbroadcast thi wrsaem seienrific knowtedge in the local
l!!s!!c.

coz Translac and ra$fer the indigenousltraditional scientific knowlcdge available in
local knoryledge ir*o Enelish and oth?r qlob€l lsnpue*es.

cot
co{ I€amihg seienc€ and in develooinc sciene€ litcracv
co5 lmrove t!!g inremsl @mmunication,

POI PO? PO3 P04 Po5 PO6 POg POt0 POt I POt 2

c0l
co2

co3

c(x
c(}5

.9clea|' tr S/trrlr lJc Oloat) P*yda Eacl 7021 A Or,tA Pofe 24 ol49



I A" Gujrd Putjtt T.ctnicet UfitrrtNttr, Nq/u,lhrta

*{'arr
ras dar$S t{ v gm$ hr_6e,re

(Le*urt I ls

TEXT AND REFERENCE BOOK:
r . tsr{.y.HErir fiur. F€s ? iiJr. TA EfuJ TET;. ,fryJrs. 20 t6,

K^/ 
Pos':6o!1s

Y
6ad ol Department
Department of phvsics
/.K.Gujril PufD Tedrninl Unirirsrtv lbdur.
Kepurthata, pu4ao_ i +nOOi
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L f. 6r,'.l tu^ita f.dtni.d Anaw|'itf' xq.rfrIlt

sHHl,.r06F
2l

gVdffigUuOhri Punjrbllt l-2. T{l' P-{, 2 Crcdlts

Co|Irse Objectivesr The objective 0f the cour:c is to:
| . enhanee the language ability of students.
2- enhance the ability of Learning science and developing scieme lieracy rhrougl: local language

t€aching wilh scienee subje4rs.

course Ootcomcar A! ihe end ofthe course, *re student will be able to

col Translate and transferlbrosdcct the weslern scienrific knowledge in tlre local

lane,uese.

co2 Translate and tansfer the indigenous/traditionsl sciendfic knowledge available in

local knowledse into Enslish snd other clobal lansuass.
c0t Understand lhe society through Punjabi language, literalure and cultur€.

coa Leamins science and in developing science litcracy.
c05 lmorove the intemal communication.

Mrppirg ofco[rse outcomcs with tbe progrrm outcomcg

POt PO2 PO3 P()4 PO5 PO6 PO7 PO8 PO9 POl0 POn PO t?

cor

cot
co.l

cO.l

cos

Detailcd sylhbrst

UNIT I
*i rnfi6 ( F€Ex'gr). r'itfd {x
l{r3€r€i : lEs iTE-qe€
mnra:Fi$.fC4,dq-q

UNITJI
riil* nqe qFrd; LrEd ae-qerg

ye me.udfre.fir*s-o

PART.A

dr,
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l. X. Gritul hn ht 
'.fLtud 

A'/' .tt$, I+/,trh.h
EfrP$-ril-lt Wivs crd Vibr.tiom L.d.T-0, P-t) 4 Crcditg

hbrcqrbite: Undenanding of seni@*ati",
eorrre Objcctivcr: The obj€ct;ve of rhe eoune providr; @notions' &mped hannonic motions and forced oscirt'tions. Studints reams about the differenr
!rave-s\ propegalion of waves in various mediums and rcflecrion/uansmissior of waves at the
intcrface of mediums,

corrr3 Outcomaa: Al the end ofth€ caunc. the strdeni will b€ sble to
% Ll.rt ; IJnoelslatxl llre $mple and damped harmonie motion of an oscillato,

co2 Unocrstand poned vibrationiano plreqominoniiTiiE i
c()3 Apply the Coupled asclttatoiro thc real life roblsrns,

co4 Undersrand dre tsansmi@
cos Apply the knowledge obtained in@

Mcppllr! ofcoor3€ o|ttcomcs sl& the prtgrern ootcomes

1'"',
fiJJ PIX x!5 PO6 PO? PO8 POg rot 0 POtl po t2

cor 2 2 _t 2 )
co2 2 7 I 2 I I I , .t

c()3 3 2 I 2 I J

CO,a 2 1 2 I 1 I I J

c()3 I z 3

Pq8..3t) ot49
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L X. CtN Puq.t f.thtinl Ueiwrtn., *qart.b

Sylllbur:

PART.A

UNIT.I

Simplernd DeerFed Hermonic Motiont Simple harmonic motion. €nergy of a St.lO. Compound
pendulum, Torsional pendulum" Electrieal Oscillarions, Lanica Vibrations. Transverse Vibrations
ofa mass on a string, Anharmonie Oscillarions. Damped sinrple harmonic motion. Decay of l€e
Vibralions due to damping rypes ofdamping. Determination ofdamping coeflicients: Logarithmic
de$emenl rclaxation time fid Gfactor. Eleeiromagnctic damping,

( l2 L€ctur6)

UNIT-II
Forcod Vibmtlons snd Resonan.r: forced ncchanical and electrical oscillator. Transicnt and
Sleady State Oscillations, Disglacenrert 8nd velocity variation with driving force frequenry.
Variaticn of phase with frequency resonance, Power supplied ro forced oscillator by the driving
force. +factor and band width of a forced ccillator, Eleetrical and ""r*. *Tfi,Lf"I1fl.""

PANT.B

uNtT-ilr
Coupbd Osclllrtlom: Stiffness coupled oscillatnrs, Normal coordinates and modes of vibrations.
lnduc&ncc coupling of eleetrical oscillatorg Normal frequencies, Forccd vibrations and resonance
for coupled oscillators, Masses on striag-coupled osc;llators.

Wrvcs in Physicd f{adts: Types of wavesr wave equarion (transverse} and its solution
chancterislics impedance ofa stdng. lmpcdance matching, Rcfleetion and Transmission of waves
at boundary. Energy ofvibrating string. wave snd group velocity. ( l? Lsclures)

UNITJV
Tmnsmisgion of signrk ud Dcctromrgletic Wrvesr Transmission of a non-monochromalic
wave, Frequency range and Signal duration, Bandwidrh theorem, Group and phsse velocities.
El€c(romagn€tic theory af dispersion, Doppler effect. Eledromagnetic (EM) Waves: Ma"twell
Equaiions, Wave equation, EM waves in a medium of finire a p and o. Ener$/ tlow due to a plane
EM rmvel EM waves in a conducting nedium. Skin deprh. ( l2 Lrctures)

Text rrd Reference Books:
l. Text Book of Vibrations and Waves: S.P. Prri (Macmillan lndia), 20&!,
3. The Physics of Vibrarions and Waves: H.J, Pain (Wiley and ELBS),2013,
3. N.K. Bajaj, Thc Physics of Waves and Oscillatiom, Tata Mccraw Hill, 1998.

Pese 1l o! 49
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BSHP-I22-21 | Ele(ricity r;d Mrsn.risrn L-4, T-{tt F.0 4 Credits

Pno-r.quidtct Basic knowledge ofElecricity and lvtagn*isrn ar high school levii

c,oure. objectlves: T}re ob;ectivt@ to the formai
electricity and magnetism so thal lh€y can use rhqs€ as p€r their requirement"

strucaurc of

Corn€ Outcomc3: At rh€ end of the course, the studfit will be able ro

col Understand and describ dre diflerent conrepts of elcctrostati€s nnd macnetostarics
c(}2 Apply ihe knowledge of Maxwell's €quation and flow of elecromrgnaic wevcs in

feel problellls.

co3 Analyze rhe wave propsgation in difFcr€nr media

c(x Compare the different tyD€s ofpolarization
co5 have a solid &undarion in electromagnetism furdrmentals required ro solve tmble;a

Mrpping of courre outcomcs with flreSrogfrn outcoln

POI POr PO3 PO,f PO5 PO6 PO? PO8 POg POt0 PO POr2

col .' t 2 2 2 2

c02 7 2 2 I

c03 t t J I I

ctx .' ", 3 I I

cos 2 2
.,

2 I I

Sahet r. &. s0qbus ,,5c" {Nort ) Phfstct Bj'/at 2021 it O&ttrtt

t X 6rNtl h4tt f.chticd UtMtt, Xq{r^.tr
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,. t. Guird

De$ilcd Sylhbus:
PART-A

UNIT I
Rcvlcw of Vcctor Anelysb rnd Eldfrctra&s: scalar and vectot ptduct: gradienl. divergence

and curl and thcir significanccl Car,rs-divergence theotem and Stoke's theorem (stalemeftt only);
Electrostatic fieldl electric fluxl Gauss's law of electrosutics: Applications of Causs law-Electrie
filed due ro poinr charge. infinite line ofcharge, *niformly charged spherical shell and solid sphere.
plane charge shseq Elect ic potentisl oi lire integral r:f electric field. poential due 1o poinr charge

and slectric dipole: calculation of electric field from potenaial; Poisson's quation and Laplace's
equalion(Canesian coordinarc)l Capacitance; capacitance of: spherical conductor and cylindrical
capacitor, Enerry per unia volume in electrostaric field, Dielec.tric medium, dielectric polarization
and i$ types, Displacement vector, Boundary conditions

UNITJI

(l I Lectures)

Mrgnltmtstlcs: Magnaic llux; magnetic tlul densiry: Faraday's lawi magnelomotive force; Biot-
$avart's law and its applicationsstraight cond*ctor. circular coil, divergence and curl o{ magnetic

fietd; Ampere's work law in differential form: Magnetic v€ctor polential; ampere's force law;

magnetic vector pot€ntiali Energy stor*d in a magnetic field. boundary condilions on magnetic
( l0 Leeureslfields' 

PART-B
uNtr- l
Mrrwcll's Equrtlons rnd Poynting Veclor: Equation of continuity for time varying fields;

Inconsistency of a.per"'s law; concept of sinusoidal time variations (Phasor notationli Maxwcll"s

equations with physical significance; Maxwetl equations in free spaee. staic field and in Phasor

notation: Differencc benreen displacement current and conduction current: Concept of Poynting

vcc{or; Poynting Theorem, (ll Lectures}

UNIT.W
Electrom.gtetic \Uaver: Wave equation in free space or non'conducling or lossless medium;

wsve cquaiion for conducting medium: uave propagarion in lossless and conducting medium

lphasor'fiorm)t Propagation characteristics of EM waves in free space, lossless and in conducling

mcdium; Unifonn pline wavcs and solution; relation bepeen elecuic and magnetic fie lds ol-an

electromagnetic wave; Linear. circular and elliptical polafizadon; deprh of penetmtion, Rellection

of waves by a perfect conduc{or: normal incidence and cblique incidence: Relleclion and

transmissiori of ilectromagnetic waves from a non-conducting medium-Yacuum interlbce for

normal incidence. (l? Lectures)

Referenea BooLs:
l. Dsvid Griffiths. lntroduction to Eledrodynamics, Petryrn Education lndia Learning Private

Limhed: 4 edition.
2. Edward C Jordan and Keith O Balmain, Electromagnetic waves and radiating systems'

Prentice Hall

3. Kraus John D" Electromagnetics. McGraw'Hill Publisher

"1. W. Saslow. Electriciry. magnetism ind lighL Acadentic Press

5. A Textbnok of Electricity and l\{agnerisnr. S K Slgnrra. shalini Sharrrra. Publisher: S

Dinesh & Co-

Sch.sre & *8{bt t 8.5e, (Hodsl Phltit Eot h 2021 & On*r.dt

*r"rDepartment
Department of Physics
l.KGr4n{ Puq$ Imnnid Univen$,V Jahndsr,

Kepurthala, Punjab-1 4460J
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L K O4Jnl h,rl& T.ftr,frt An/'.'lirr, Xqt dt.t

BSHP-t2.}
2l

Phyrlcs Lrb.tl Ln,T+ P-{ 2 Cr€dits

Pr!-rrq ubl.cs (lf rny)! Htgh-

vrrrro. lrnrccrwasi r nc arm an(r obJectivs of the physics Lab coursc is to introduce thc srudenG of asc, (Hons.) Physics to the formal structurc of wave and vibrstions and mechanics ." th;i ;;t ;; *;tlcsc as per thcir rtquircmcnt.
Luu]! L'rrrcirrn6: At me eno ol lne course. lhe studcnt will be

^o|e 
t() unocn alrd lhe theoretacal conceDts leamed in the theorv course

co2 rraineo incanying@
(.l 4tm rc dn]t conctus
c(x Abl€ io ufdcFrrnd ihe princ

dcst9n.
cos Able todocumcnt a tcehm

anc conctse mSnnct.
IYlappttrg otcountc oulcomcr wlth lhe pmgnm ooacomcs

Btion in a clesr

POI PO2 PO3 PlOl PO5 FO6 FO7 FOt PO9 FOt0 FO POt!
col 3 2 2 I I J 2 J

c()2 t 3 I 2 2 .' 3

coJ ) 3 :',
.' z J

c(N .' ) ., 1 1 I

c(xi 1 2 2 7 I 3 5

,*

lllrro*ffi,n.
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I- X Gaird Plri.a T..tricqq,e?rrl4r ,(qprrtdr

l{otei Sbdents rrs expoct d to pcrform rbout &10 experlmsrb from ttte followitg list, sele$ing
minimum of 6.? from the Physic.l l,rb rnd 2-f, from tbc Virtual hb.

Lisa of€xpcrlmer|trl

l, Mcasurcme'|8 of lcngrh (or diameter) using vcmier caliper and screw gauge.
?. MessurElnenr of volumr using rtwlling miroscope. UsE of Flumb lilre and Spirh levcl.
3. To dstermine th€ frequency of an clectrically maintained tuning fork in a) Transvene mode of

vibrarion b) Longitudinal mode ofvibration.
4. To veriry the law ofvibrating $ring Using Melde,s experimenr.
5. To compare mass per unia length of two strings by Melde's experiment.
6. To find ou{ tie frcqucncy of AC mains using elcoric-vibrator/soaometcr.
7. To determine the horizontal and verlical disr|rce betwe€n lwo points using a Scxtan.
8. To dctcrmine the heighi ofan inqccesrible objcct using a Scxtant_
9. To dctcrminc thc angllar diametc. ofthc sur using rhe scxtant.
| 0. To dercrmine tie sngular rccrlcration q, torqlc r. rnd Moment of ln6(ia of ltywheel,
I L To st.dy the Motion of a Spring snd cllctltr€ (a) Spring Consrant (b) Valuc of g and (c) Modulus ol

rieidi!y.
12. To dctcrmire drc timc priod ofrsimple pccdulum for diffsrent length and accelerarion duc ro gmvity.
13. To study tlx vrriation of timc period with dilranft bctwcen ccntrc ofsuspension and ccntre ofg{avity for

a compound pendulum and to deErminc: {i} Rtdius of gyration of ahc bar about sn axis through its C.G.
rnd p€rpcndicolar to it3 lcngth. (ii) Thc value ofg in rhc hboratory.

14. To fnd th. mornsm of incnia of an inegular bo* abou an .xis rhrough its C.G with the tonionsl
pendulum.

Rcfereucc book atd suggrstcd rsrding!:

l" Advanccd practical Physics {bt students. B.L- Flint and H.T. Worsnop. t9?1. Asia Publishirrg Housc,
2. Adt?nccd level Physics Pracdcals, Michael Nslson and Jon M. OSborn, 4th Editiofl, reprinted 1985,

Heinemsnn Educational Publish€rs.
3, A Tstt Book afPmctical Physics,l. Frakash & Rsmakrishrs. lll! Edn.20tl, Kitab Mahal.
4. Engineering Practical Physics, S. Panigr{hi & B. Mdliel. 2015. Cengqe Leaming India Pvt. Ltd.
5. Prlcricsl Physics, G.L- Squircs. 20 | 5. ,1's Edirirrn, Cambridgc Universiry Press.
6. Precticsl Physics, C L Arorr. S. Chand & Cornpany Ltd.
7, http:rwwlr.vlab.co.in

sch.n a sr abu, Bsc tHoE) phy',c, 
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Head of Deprrrlrnent

FSHM-21)4-21 | Vector LgrUr* tTcctor ,l,rn$6 L-4,T-1, P-0 | 4 Crcdits

Plercqrbtrs: etemenrary crliulus oifiatriiFiil
cours. objcctiv€': The objecrives orlttG-cours ut fi-fril!-rtte students undersrand lhe
following:

L The fundamental concepts ofscalars and Vecror alge$ro_
2. The gcom€tricrl meaning ofprojccrions and onhogonaliry.
3. Applications ofgradicnt, divergcnce and curl.
4' c€omerric meaning ofscarar and vecl,or valucd functions, gradicd ofscalar point function.
5. Th€ utiliry ofcauss. Grcen and Stokes Thcorem.

U(Er!C ugtoom.!! At tbe end of the course. the student will be abk to

.1-vr i unoef$tnd ure Irasc congeps ofScalan and Vcctor ale€bra.
c()2 Visualize all conccDts ceomctricafl v
co3

^p!ry 
rne.Knowtedge ot dor product and sross product in finding projections, area and

orthorcrnlitv.
ur|flzc rne concept ot scalar and veclor valwd functions, gradient of scalar point
function, _divergence and curl oi vector point funciiins, their geomeirical
interpretation.

COS i Acquire the knowledge of *. c
i soherigd polar coordi:rates, Gauss, Grecn and Stokos rheqqem.

Mrpping of eoune ou*om-ffi

POt PO2 PO4 PO5 PC'6 PO7 PO8 P09 POt0 POtl PO t2

col
co?

co3

co{
cos

Sdl.rr.l Sffi.hs B.Sc (Eo'd.t Ft tri.l ,lckt 2e2! | Oa',onk

Department of Physics
|.KGujrcitury! hhrid Unlrrrl Jelznfral,
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t, K Gri.d Pt4tb T.c'Lri.'l Utie.rd$, Iiqda^.lt

t)ttulled Sylhbue

PANT4

TJNIT I

DeJinilions of Scalars, vsctors, posilion vcctor, unit vecror. rypes of vectors, Addition of vecbrs,
direction ratios, direction cosinc. multiplication by a scalar, dot Foduc( cmss product ofvcclors,
projecdon ofvectors on a line.

UNIT.II
Vector joining two points, section formula angle bctween two v€clcrs, Cauchy-Schwartz
incquality, Solcnoidal vectorss onhogonaliry, Area of triangle, arca of parallclogram, Scalar snd
vector pruducl ofthree vectoni

PART.8

ul{tT-ltl
Scalar vrlued poinl functions, vecmr valued point funcrions, Derivative along a cutYe. dir€ctional
derivativeS Differs.rtiation and panid differcntigtion ofa vector funrtion. Dsrivative of surn, dot
poduct and cross produd of lwo v€ctors. Gradient divergence and curl Gradient of a sc4lar poinl

function, Geometrieol intepretation ofgradient of a sc*ler poinl function (grad 9).

UNTTJV
Divergance and cwl of a veetor point function, Chamcter of divergence and curl of a vcctor point

fu.rClion, rclation between Cartesiqn and cylindrical or spherical coordinates" Srstemsnts of
Theorems ofceuse, Green and stokes (widtout prooQ.

TAXT AND RETERENCE S(X)K
l. Mathematics. A Text book for Ctass Xll (Parts I & ll). New Delhi: NCERT. 2003. iUnit | &

il)
?. C.B. Thomas and R.L. Finney. Calculus, 9th Ed.. Pearson Education, Delhi' 2005-

l, H. Aoton, l. BivensandS. Davis. Calculus. John Wileyand Sons (Asia) P. Lrd.2002.

4. P.C. Matthew's, Veemr C:alculus, Springer Verlag Lcndon Limited. 1998.

Pzg. 37 of 49
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,- fL 6chC Py4.b T..hri.d UeiwFditf, Xqt r*ah
BSHC-l t3-2t ORCANIC CHEMISTRY L{, T-0, P-0 { Cr.dits

Pr.-rcqulrlte: Understaftling of senior seconUi["i&ii rfi!iliana lFathemarics

Course ObJ€ctives: --'-
L To teach tie basic principles, reaction m€chanisms and srereochemistry of organic

compouncs.
2. To impart knowledge regarding physicar propenies ard chemicar reactions of arkanes.

alkenes, dienes, allyncs, arsnes, alkyl and aryl halides etc,
3. To predid and account for the mosr commonly encounered reaction mechanisms

(substirution addiaion^ and elimination) il organic chemistry.

Coursc Outcornect Al rhe end;arhe course,lhe srudent wil be ableJu

col undersBnd the lundame al concepts of organic chemisry i.e. structure, bonding and
various effecs in organic cornpounds.

col To lcam thc stereochemi*ry viz, optical isodrism, stsreoisomerfum and
con[ormarional isomerism of organic eompouds.

c(}3 To study thc varioc known reactive intermediate in oryanic syntlresii.

c04 To learn rhe firndamentdl6nd advanced concepts ofreaction mechanisms along wkh
lhe study ofr€action mechanisms in various types ofsubsritution addition and
elim ination reaclions.

c05 To predict the relationships betwecn org3nic chemi€al structurcs and their reactivilv"

Mrpping of coo}re outcomes with &s pfiXram oulcomes

POI PO2 POI P04 PO5 PO6 PO7 PO8 PO9 PO t0 PO PO r:

col
co2

co3

c(x
c05

Schrrln it Ellobrrs $.Sc (Hon&) Physict Btch 202t & ArvTfWa
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H""dK_g*:l$ilc
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I K AgJrd PttnJti tt.thhtt At ivs.tilf, Kspt tl&4la

D€t iled Sylhbus:

PANT.A
Unlt-l
BNslGs of Orgrnlc Cbemlstry
Qrganic Conpouruh: Classificadorl and Norncnclature, Hybridization. Shapes of molecules,

lnfluence of trybridization on bond propcrties. Eleclronit Displacemenls: Inductive, eleclromcric,
r€sonancc and mesomctic effcctt, hypcrconjugation and theit applicationsi Dipole monrent:
Organic acids ond bascs; theit relalive strenglh. Homolyric and Hetcrolytic fission with suilable

exlmples. Curly anow rules, formal chargx; Elecutphiles and Nucleophiles; Nucleo phlicity and

bcsicityi Typ6. shap€ and thcir relative stabilily of Carbocations, Carbanions, Frec radicals and

Carbcnes. lntrodtction to types of orgnnic rcactions and their mechanism: Additisn, Elimination
and Substifution reactions.

Unit-ll
Steroochemiitr!:
Fischer Pmjection, Newmann and Snwhorse Projeclion formulae and their imerconversionsl

Geomarical isomerism: cis-{rans and. synsnti isomedsm VZ ndarions wilh C.l.P rules

optical lsomerism.. oprical Acrivity. spocitic Roudon, chiralitylAsymnretry, Ensntiomcrs.

Molecules with two or more chinl-cenrres, Disrereoisomers, meso structures, Racemicmixrure and

resolttion. Relative and absolue €onfiguralion: D/L and RIS designations-

A. Carbon-Carbon sigma bonds lbrmation:-
chemistry of alkanei Formrdon of alkanes. wunz Reaction, wunz-Fitig Ractions. Free redical

sub$irotions: Halogenalion -r€lative reactivity aod selectlvity.

PART.8
UEit-lll
CsrboF-C$bon pi bo dsl
Formation of alken€s and alkynes by elimination reaetions' Mechanism of E | ' E2' E I cb reactions'

Sayueff and Hofmann elintinations.
Riactions oJ alkenes; Elecuophilic additions their mechanisms {Markownikoff/ AndMarkownikofl

aiairionl LecUnism of oxymercwatiqr-denercuration, hydroboradon oxidatioa. ozonolysis'

reducrion(cara|yicandchemical).synandanti.hydroxylati0n(oxidation).l,2.and|'4.addition
reaelions in conjugated dienes and, t]ri"loeldut teacliou Allylic and benzylic bromination and

niechanism, 
".g. 

-ptopne, l-buteng' tolrene. Ethyl benz€ne' Ret:xtions o{ ullEnes: ,Acidiry'
EtectroptrilL aid flucleophilic additions. Hydntion lo form carbonyl compounds' Alkylation of

terminsl allrynes.

Uni!-lV
Cyclosl*rn!6 lod CoEfo|mstiohsl Arrlysis
iip* 

"f 
.v"i"rit-es and ureir relative itrbiliry, Baeyer srrain.theory, Conformrtion.analy-sis of

ailranes: Rilative stabilityl Energy dia{rams ofcyclohexane: chair' Boal and Twist bsat forms;

Relalive stsbiliry with energy diagrams.
Aromatic llydrocr rbon s

Aronaliciry;Htck4's rulc. ammatic chanrcter ofaren.s, cyclic carbocations/carbanions atrd

heterocyclic compounds with suirsble examples. Eleclrophilic aromatic subslitution: hal6ger6tion.

nitrarion, sulphonation and Friedel{raft's 9,{fl}ti9p/acylalion wirh fteir mechanism' Directing

of the

'.?i;f;ffiW$$tfi

Scharu & &Aotvt 8.5c. (Eo,ts') thlsiu Earah
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t, i, q.'l h4.t L*N tLrb.||qh f?r'r*.b

Tcrta.d n ftrr|aa looL.l
l. Mstiloet R N. & Bory{ R, N. Oqgrie Clunicry, Dortirq Kindeltley (ldiaj h/r. Ltd.

{Pca$dr BfiEadon).
2. Finsr. L L &gnic Chimiefy (Vohmc.f). Dorlirg Kindentry {tndia) Pvr. Ud. (Perrm

E&sreiorr).
3. Finrr, l. L &Cric ChanbEy tvolrme 2: Swtotl*nisdy and lhe Cherisrry of Nstunl

Producu)' Dcling Rirt'etslcy $dir) Pvt. Lrd. {Pcanor Edrcarion).
4, ElicLE L. & Wilcq S. H, Stcrrlodrsrnistry of &grnic eo$Toun&; Wlby: lnndon, t994.
5. Kdsi, P. S. Slqloclnnistiy Crnfomadon endMdranienf Nc$, Agc Int rmtioftal, 2005.

4.40 qat$ra*I $'dArffc (rr,/i,,''/ttu&&,|,n|t abe&

HeadofDepadment .
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l. K Crltd Pnrhb T.fjlnkel Uri,sni0, Xopurlral4

Pte-rcquilitf t Uidentanding of senior secondary level Chemistry

Courrc Objectives: which will act as a strong hackground if hershe chooses to pursue physics as a

career.

Co$sa Outco|nca: Al the erd of lhe couise, the student rryill b able to

Mrpphg ofcours. outcom€s wllt the progrrm outcomes

Lbt of Erpcrimcrts:

l. Checking the calibration ofthe thermomctcr
2. Purificarion of oryanic compounds by crysBlliz{ion using the following solv€nls: a) Water

b) Alcohol, and c) Alcohol-Wotel"
L Det€rminalion of the mehing points ofabove compounds and unknown organic compounds

(Kjeldahl method and eledrically hcated melting po;nt apperalus)
4. Etresi of impurities on the melting poim - mixed melting point of two unklown organic

compounds
5. D€termination of boiling point of liquid compounds. (boiling point lower than and more

rhan 100'C by disrillation and copillary method)
6. Chromatngraphy r) Separation ofa mixlure oflwo amino acids by ascendisg and horizonul

paper chromatography b) Separation of a mixture of two sugar by ascending paper

chromatography, c) Separation ofa mixture of o-and pnitrophenol or o-and paminophenol
by thin layer chromatography (TLC)

Pag. 4l o! 49
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L f" Grirl Pari6Iahaictl U{ie.rti',, Ittatr*ole

Rcfcretce Bodrs
f. Mann, F.O. & Saunders, B,C. Pructical Orgunic ChemiJrr!,, Pearson Education (?009),
2. Fumiss, B.S.; Hannaford. A.J.: Smith, P.W.G.: Tarchell, A.R. Practical Orgunic (hemist7',

Srh Ed., Pearscn (20 tti.
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t. X, 6$r.I Patjqt f.ch,/&d Arif.n r, Xa.trt,,h

BAHI-I l'21 Conmlrlcrtlve En8lbh-ll L2, T-0, ?-0 2 Crcdit3

Pro-rcquklte; Basic proficiency in communicative English

Coursc ObJeclivg: This course is designed lo
. help fie students become proficient in LsRW-Listening. Speaking, Reading &

Writing skills
r help ttn students become the indepcndent usen of English language
r develop in them vital communication skills. integral to their penonal, social and

professional interastions

' t€ach them thc applopriate languagc ofprofessional commurication
r orcDarc them lor iob nrarket

Coursc Outconca: At $e end ofthe cdrrse. the student will b€ able |o

col Srudents \pill acquiE basic proficiency in reading &listening, writing and spcakinS,

skills.
co2 Studen|6 will be abte to undersbnd spoken and writtcn English language, particularly

the laruuape oftheir choson technical field.
c03 Thcy will be sble to convffse lluently.

c(x Thev wil be sblc to oroduce on their own clear and coherenl texls.
c()5 $tudents rvill bscome proficicnt in professional communication such ai interviews.

group discussions. office environments. irrporrant rcading skills as weil as wriling
skills and therebv will have bet{er iob Drasnecrs.

Mapplng of coursc outcomes with ths progrum outcom€s

POI PO2 PO3 FO4 PQ5 PO6 po7 POt PO9 FAl0 POt I POt2

col I I I 7 7 2 3 z 2

cot I I 2 2 3 2 2 z

c03 I t 2 2 J 2 2

c{x I 2 2 2 2

c()5 ,' I
,, ) J 2 7

Hedd-of Department
Department of Physics
I KGujratPu1d Tedrnkzl Universtty lbrtrar
Kapurthala, Punjab- 1 4.!F'
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I K GqrJ P.ritb Tehii..t Ud*,'itr, Xqs&at

t ltbd Syllsbur:

Psrt -d
UNIT l{Llt ntsrr)
(Al The Poaic PakAe (Orinrt Eleck Swan, Secood Editior,20f6)
The following pocms lrom rhis anrfiolory are prescribed;

l. Thc Soul's Praye: Sarojini Naidu
2. I Sit and Look Out Walr 'tlyhitman

3. rffomen's Rights: dnnie Louise Walker

(B) ?rose Pambles (Arhlnl Blrck Swrn,20lJ)
The lbllowing storirs fiom thc above volume are prescribed:

l. Th€ Doctods Word: R.K. Narayan
2. The Doll's House: Kathcrine Mrnsfield
3. Dusk: H.H. Munroe (Saki)

UN'T.II
Vocebnlery: Standard abbreviationsi One word substitution: Word Pairs (Homophones,/

Homonymsl
Grrm|||at: Se'|t€nce Struclufes: Us€ of phrascs and claugeb ln sentencesl l'ransformation of
Sentcnces: lmportance of proper O**,,* 

"n*"*
UNIT.ITT
Rerding snd Und.t:trndirg: Summary Paraphrasing; Analysis and Intcrpretation; Tratslation
(fron Hindi,?unjabi ro English and vicE versa)
UHIT.IV
Meclnnles sf Wrltirg & Spcrt lttg Skllb: Report witing; Carcer Documenb- Job epplications'
ResumelCV writing Com$on Everyday Situe{iom: Conv€rs8lions & Dialogttes, Fornral

Presentations

TEXT AND REFf,RENCE BOOK
l. John Easrwoo4 Oxford Practice Orammar, Oxlbrd Univrrsity Ptess. 2014

?. Michacl S$rn, Practical Engjish Usage. OUF. 1995.

3. F.T. Wood. Remcdial Engtidr Grammar. Macmillan. 2007.

4. William Zinsser, On Writing Well. Harper Resource Book 2001.

5. Sanjay Kunar and Pushp Lrt4 Oxfod University pt€$s. 20 | L
6. Communicslion SkillE Okford Uniwrsity Press. 201 l.
?. Liz fiamplyons and beh Heasly, Sludy Writing, Canbridge Universiry Press. 2006.

6/ 
P4zltor4e

He#tDepanment '

Department of Ffq@ics
l.KGujaPuqd fdnitil Unireoi! tilhdw,
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L f. Ct Jrd Pttdtt f.elnb.l Urftt.,'rl', l,ry.rte

BHHT-I I6A.
2l

lftfifilFrl0 ( Putrjrbl ColBpslsory).

II
L-2, T-0, P-tt 2 CrdlB

Prr-requlsla.: Under$anding of senior sccondary level Punjsb;

Course Objcctlvcs: The obj€crive of dre course is to enh$ncs thg ability of via Leaming science
and developing science literacy through local languag,e leaching vvith ss;ence subjects.

CouRc Outcomcs: Ai the end ofthc cours€. rhe student will be rble to

col Translae ard traasferlbroadcast $e we$ern scientific knowledge in the local
lsnsuaqe.

co! Translate and transfer the indigenous/raditional scientific kno*ledge available in
local knowlede€ imo Ennlish and other slobal lan{uases.

c&r

c(x Leaming science sd in d€veloting science liieBcy.
co5 lmurove he rl comrnrmication.

Meppirg ofceuxe outcone3 wllh tft. program oEtcolres

POI PO2 PO3 P04 PO5 PO6 PO7 PC}8 P09 POl0 POll PO t2

col
c()2

c03

c04

co5

Poga 43 el 49
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Dctrlkd$ys$w

PA*T.A

UNIT I:
F.ffii?tm{:

utprHStqaffiad*gBtit
hgner<rrf,:

dtrnr$t{. €tfr 116 q'r{ an*rr; dc
rfF:

F.r+-d,1giqtffi,€@ffirimt .?

trtrdlarsa:

unIT-ll
r*nl8tmr

*lrffq4s:
tEFqr€E

sr$rr:
#rfi

lwrffi:
E"E

eFh$(lti{dg:
rrfn6t qrr"{E ltf

TNYTT.III
*r$sr6*tffi
{FrfiyFgt{a€WE

PAnt-8

(Locture I I )

(t .c,re 12)

Sdalr a,S&tE t lrc. (rr6et FrAtu M n2, a Ainrs ,\c #ora,

lKerfa(P'rtbldtdnl Unint$V.hbts,
lGpwthala, Punjab-l 44603
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BHHLT t6f,- I ge& {ir$ lUodlli punJabi}tl
zll

L2, T-0. P-0 2 Cr€diB

Prs-tlqufuit€: Understanding ofsenior secondary level Physics ond Mrthemarics

Coursr Objertlvcs: The obj€ctive of the coursc is:
I .Ta enhance rh€ lrnguage sbility ofsrudents.
2.To enhrnce thc ability of Leaming science and dcvelcping science literacy through local
lenguage ieaching with scierrce subjects.

Courss Out om€s: At thc edd ofthe course. the student will be able ro

col Translab snd tmnsferlbrcadcsst the vcstsm scientific knowledge in the local
l&nguar€-

col Translate and transfer rhc inaigenoWtradiiional sclenrtfic knowledce avaitiUii-in-
_bSC! lllolvlqdce i o Enslish and o{hsr slobal lamuases.

c03 Undentard the society thmugh Punjabi langurge, literature ana culture.

c(x .eaming scicnce aryl in d€velopim scierlre lilerscy
co5 hlprolc the internal communietion.

Meppingofc@

POI PO2 PO3 P04 PO5 P06 PO7 P(]8 P09 POr0 POI I Pot 2

col
c02

c03

c(x
cott

L K. GtN h4& fatti.'r' Uriw''|lf, tqnrlh.td
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l. K Gaful htg f.f*al.r, $dt tfu,Iqt th*

Darlkd Sylllbucl

UNIT T

strst$f :l{gEgTsS-
?5|-€

rIiiv€
ffi
fqFryr
frBryfs*x€

utrtT-ll
t?6r€€gdrffitErrf,€$l:
s"a.{, Ale, frrj-rrr, i f{brrr nddr

( | 2 Lcctures)

( l2 Lectu€s)

rAnf-g

UNIT.III
{fl'6Easasd'
ETRT' ?-T
,iqq:g€rq
fl{resE

UN}T-IV

trt'nEEqivf{€ffitrffit'rei€qe
aqrag qrqr er {F gl I 1ffifr "rr-rgry

{ I 2 Lectures)

( | I l-ectures)

TEXT AND REFERENCE B(X)KI
l. tt{.y.xFs 1ltur, rrFe t &, rs n f€ larra" {0pro, zo r c.

N
?oge 49 of49
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Rcfsilnce bookr r[d slggc{cd rcrding:

l. "Frndsmsltals ofPlrysics".6tb Ed., D. Hslriday, R- R€snick and J. wsrk*, John wit€y and sons,
Inc.. New York.200l.

?. l3yrl"t, M. Alq||5o snd E.J. finr. Addi6on Westey, 1992.3. "F'undame .lr of Oprics.,.4rh Ed., F-A. fontins anjH.E. whik, Mcc.aw_Hilt Book Co., t9!1.4. 'Oprics", A Ohask. Tats-Mccrsw Hill, Ncs Dcthi. 1992
5. "Vikation 8d Waves,,, A.p. Frad1 Amol6Hcinsmann, Nsv Drlhi, 1972.6, "StodcntE Rcf.rendr Mrnusl for Ekcrronic lnsl|umenution LaboraaodGs,..
7. 'Laboraory Experimenb in Collcge Flrysics", C.H. Bemard and C"D. Epp, tohn Witey and Soffi,

lnc., Ncw Yo*, t995.
8. $rlctic&l Pblrics", O,L- Euires, Cnmbddge Urivsmity prcss, Crmbridge, 19t5.9. "ErFrirnEn6 in Modern physics,,, 

^.C_ 
MiUsrinc, lcadernic pr6s. N.y.. 1966.

10. "Pr.€tical Physi6", C L A.ora. S. Chsnd & Conpeny LTD.
I L hap://www.vhb.co.in

lf 6$rrl puoJab To.hnirat Unlvsrlty
Bachelor of Tcdrnology lB. Tedr. I't year)

31 lPife ll I,,', I ', :: lr.rr,ll l"\l
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Eramilction end Evrlurlion

fheory

S. No, Evaluetlon critcria Weightryc
in Mrrks

Remarks

V id term/sessional Tests 24 Inremal evalultion (40 Marks)

MSTs. Quizzes" assignments.
rttendanca etc.. constitute intcrnal
:velurtion. Average of nro mid
s€mastEr test will be considercd for
lvaluation.

7 4ttendance 6

J 4ssignments t0

4 End semester examination 60 Extemal evalu.tion (6O Marks)

5 fottl t00 V{arks may be rounded offto nearest

nn8er"

Prrcllcsl

Evaluation of practical record/
Viva Voioe

30 l emal evaluation {50 Mrrks}

) {ttcndance )

3 ieminarlPreser*ation l5

4 Final Practical Ferformanse +

Viva Voise
25 External evaluation {25 Mar{<s)

Iotal ?5 Marts may be rounded offto nearest

integt'.

t 8, epltd tunieb r.rh./'Lal Udvcnltt, Nap,athala

A,g
Tffiorpaa*ent

Department of Physics
l.l(GujttlPunjit leclninl Univercity Jatffit,
Kapuri,hala, Punjab-1,14603

I
I r t/t'.,jJ.t//
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l. tl GuJrot fun|ob feebdlst tlnlwnw ,:ar/,.,rhota

M.Sc. (Physics) Program

Durstlon! 2 Yenrs (Serrester Syshn)
This M'Sc. (Physies) Program incrudes various core, clectives, and other interdisciprinary

courses' The diverse lab experiments allow students to undersrand the fundamental aspects of
the subject. A choice of advanced elective courues offen a glimpse in the frontier areas of
research 8nd allow students ro wort on research pro.iect as an inregral part of tbeir M.sc.
prognm. Thc program also provides adequate exposurr to the stud€nts lor pursuing higher

ducation in the field of technology. rescatch and developmenr in physics and relarcd areas

(M.Phil"lPh,D.) and othcr job opportunities in acadernia and indu*ry.

Ellgibilityr

Pass B.se. wirlr 5Po marls luving Physics as onc of the subject. A relaxation of 57c is given in

case ofcandidates belonging to SC/ST caEgory.

PROGRAM EDUCATIONAL OBIDCTMS: Ar the end of the program. the studenr will be
able to:

PEOI Apply principles ofbasic scientific conceprs in understsnding. analysiS and

prediction of physical systems.

PEO2 Develop human resource witlr specialization in thcoretical and experimentai

techniques rcquired for carer in rcadesnia research and industry.

PEO3 Engage in lifrlong leaming and adapt to changing profcssional and socieral needJ.

S.hrnE It Slllobut (lt.Sc. Physlcr) Baeh 2O2t A Onva?d, .a1

Headof Deparl r%l
[,frrl&,i#,.l#,uffi

.l\
f t- \
\rr "
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l. ,( Guj.d Ptnjab fehni$l Arlrcnty' Ibpunhala

;RAM OUTCOMES: At the end of the Drosram' the studenl $ ill b€-,e!.!9.-!9-i

POI Apply the scientific knowledge to solve the complex physics problems.

rc2 ldenti$, formulate. and anzlyze advanced scientific problems reaching subsrantiated

conclusions using first principles oi mathematic: physical- and natural sciences.

PO3 Design solutions for advanced scientific problems and design system components or

processes that meet the speci{ied needs wilh appropriale attention to health and salbty

risks, applicable standards, and economic. Environmental. cultural and societal

consideration.

FOl @ including design of experimens.

analysis and interprstation of dara. and synrhesis ofthe information to pfovide valid

conclusions.

PO5 @iatc techniques, rcsoorces, and modern scientific

tools to complex physics problcms with an understanding of the limitaiions' ---*--
PO6 @l knowledge lo as-sess societal, health'

safe{y, legal and cultural issues' and the cons€quent r$ponsibilities relevant 1o the

professional soientifi c practi*e

PO7 Understand the impact of the scientific solurions in socieal and environmenal

conrexts, and demonsrate the kno* ledge of, and l{]gl1ysq1g!:
@i to the nor*t of ryientific- ptl"ti9e' . ---,---POE

PO9 Function cffeclively as an individual' and as a member or lcaoer ln orvsrsc irnrrrs'

and in muhidisciplinary senings. ,,=. ,, , =, ,,o ,-,,_,a--=,_^
POl0 Communicatc effectively on scienlitic aclvltles wlln Ine )clcntrrri;/ prrgrrrEsr r[E

community and with socie? at large' such Ns. b€ing able to comprohend and wriie

effective repons and design documenration' make effective presentations' and give

and reccive clear insructions.

; les and aPPlY

these to one's own \ryork, as a meffher anel leader in a teart, to manage pmjects and in

multidiseiplinary environ!:lts.
Recognize the necd for,and nave

and life-long learning in the broadest context ofscientific 8nd technological chBnge'

POll

POl2

PRoGRAMSPECIFICOUTCOMES:Attheendo|rheprogram'thestudentwi|lbeableto:

ffi itferenr branches of physics.

ffi felectronics, atomic, nuclear'

sed' nuclear' renervable

.neru;es. oanicle tbvsics. etc.. in industry, academia' research mc!1tsI1oclay llfe.-

t Page 3 af73
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I. & Grjml hrJab Te*aiel U,nwr,dy, Xgu.thctt

Coura Code Course Title t oed
Allocrtion

Marks
Di.tributioD

Totgl
Marks

Credits

L T P lntertral Erternal

MSPH-4| l-21 Mathematicsl Ptrvsics-l 1 I 40 60 100 4

MSpH-412-2r Cl*ssical Mechaniss 3 I 40 60 lt)0 4

MSPH-413-21 Quantum Mecbanics-t 3 I & 60 t00 4

MSPH4r4-21 Electronics 3 I 40 60 100 4

MSPH-4t5.21 Computational Physics 3 I 46 60 100 4

MSPH4t6-21 Electrcnics Lab 6 50 ?5 13 3

MSPH.4I?-2I Com putationa I Physics

Lab-l
6 50 25 75 3

TOTAL t5 5 t2 300 350 65{t 26

SEMSSTER SECOND

Coonc Code Courie Titlc Lord
Allocrtio!

Merlts
Distrlbutiotr

Toral
Mrrkg

Crcdits

L T P hternrl Erternel

MSPH42l-21 Mathanatical PhysicsJ I 3 I ,m 6l) r00 4

MSPH422-21 Stadstical MEchanics 3 I 40 6rl 100 4

MSPH423-21 Qusntutn Mechanies-ll 3 I 40 60 100 4

MSPH424-21 Classicrl
0lecrrodynamics

3 t .ltf 60 100 4

MSPH-425-21 Atomic and Molecular
Physics

3 I 40 6tl 100 4

MSPH-426-21 Atomic. Nuclear. and

Panicle Physics Lab
6 3|) 23 73 3

MSPH-427-21 Cunprtational Physics
Labll

6 50 25 75 3

TOTAL 15 5 tz 300 351) 650 26

L: kcture T: Tutoriel Pt Pnctic.l
sc:hdY t Sltt,'bus (M.sc P*lfJi(l,t B.kh 2o2r e Onwer(fu/ Page 4 o{73
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t. L Gt iftf tuairb Tnhtdcal UdEGttf, ltry9d*eL

THIRI)
Colrse Code Courte Title Lord

Allocation
M!rks Distribrtion Total

Marks
Credie

L T P Itrtcrtrrl Sxternsl

MSPH-531-21 Condensed Maser
Physics

3 I 40 60 100 4

MSPH-532-21 Nuclear Physics 3 40 60 100 4

MSPH-533-21 Particlc Physics J t 40 60 100 4

MSPH-534-21
MSPH-535-21
Mspl.t-t16-2 I

Elective Subject-l 3 I /t0 60 ilx) 4

MSPH-537-21
MSPH-s38-21
f,rcDu_(10-t I

Elective Subject-ll 3 I 40 60 100 4

MSPH-540-21 Condensod Macer

Physics Lab

6 50 tl 75 I

TOTAL l5 ( 6 250 325 s75 23

SEMESTER FOURTH

Course Code Course Tltlc Lord
Altoortioo

Mrlkc Dbttlbution Total
Mrrks

Credits

L T P Inleroal Bxternal

60 100 4
MSPH-541-21
MSPH-542-21
MspH-543-?!

Elective Suhjecl'
ltl

3 l 40

40 60 t00 4
MSPH-5',f4-21
MSPH-545-21
MSPH-s46-21

Elective Subject-

IV

3 I

200 100 300" 12
MSPH-547-21 Dissertalion lz

6 l4 2E0 220 500 20
TOTAL

.tirturtioo i;t"rir as pcr IKGPTU norms

T0TAL NUMBX'R Os CREbITS * 95

ra*e s 
*a!,p

'!tu$'

De
l.K.Gilraifu qa!, Te,hniui U,rrlerslrl Jabrnal

s&cme & Syltatus (M'Sc' Ptlsicr] B&tch 202t & Od*ads

r,"",latrala,PU:riah-" l



t. K @Jrul pt njeb f.d.altd Unfra&y, ttu,'/,tt*da

LIST OT DEPARTMf,NTAIJINTERDTSCTLINARY ELECTIVES

Slective Subject-I

optics and non-line& optics

535-2 |

Ehctivc Subfeot -II

5. Nu llr|ne of tbc SubJect Code

I Plasma Physics vtsPH-s37-21
.,

Structures, Spectra ant Fffi MSPH-s38-2t

Science of Renewabte Source oT6erglr vsPH-539-21

Elcctlvc-IlI

S. No. Iame ofthe Subjccr Code

Physics of Nanomaterials MSPH-54t-21

Experimontal Techniques in Nuclerr anO particte ptrysics vsPH-542-21

$uperconductivity and Low Tempera,rure ptryslcs \/lsPH-543-21

ElectlveW

!{rme oftb. Subiect Code

Advanced Condenscd Matter Physics MSPtI-5,14-21

Advanced Panicle Phvsics \4SPI-t-545-2 t

Environment Physics MSPH.54G2I

$r,9
Page 6 of73schc,rz & Stttoh,E (|t.sc. phtsrci) B.tch 2021(e$!Ads-lffi,g*'ffi



Guidelfues for the cvaluallon of Disr€rtrtion I

Evalsrtiol Proc*s.q:

Dcpattmental
hescnnrion

Response to queries

Commitee
Mem ber:
l.Head
2. Superv isor
3.One of
Faculty

Sub.ie$ Mitter

Viva Voce

Com m ittee
Member:
| .Head
2,External
Expert
S.Supewisor
4. Director
(MC)

2.

J.

The subject ma$er evaluation c*n fiirlher be defrned on the besis of ritle, R.evierv of
literalurs/Morivation, objoctives, Me{hodology, Results and discussions, and conclusion.
The usage of language and the subject martei shar be evaruated by the supervis.r. out of
300 rna*s, 95 marks arc to be evaluated by the concemed supervisor.
Total l5Va Plagiarisrn is admissible for submission of the d;ss€rtarion. For (0_5)% of
pfagiarism, candidare should be awaded 25 marks. For >So/o-rovo candidate should be
awarded 15 ma*s and for the range of > l0% to < l5%, candidate should be awarded 5
msk$,
For publicdion candidare should be awaded fult 30 marks and for presenting the work
related lo dissertation, candidate should be awarded 25 marks.

I X Grjnl h.tCab Tehrtcal ItrtE stf. x,pt nhala

4,
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Drtaild Syllablr:

I If. Gt jrtl hrht fac,ttLd Anbarity, X.sptttble

| . corpler veriebles: rntruduction. cauchy-Ricmann oonditions, cauchy's Inregrar fotmura,
Laurent. expansion. singularities, carcurus of rcsidues. evaruation of dennite integrars,
Dispersion rclation. (Lectures t0)

2, Dclta end Gemmr Functionsi Dirac derta function, Derta $equences rbr one dimensional
function, propcrties of delu function, Camma funcrion. lacrorial notation and apfii;;;;. ;;;function' (Lectures z)

3. Iliffcrcltial Equati'tr!: Partiar differentier equarions of theorahal physics, boundary varue,problcrns' Neumann & Dirichlct Boundary conditionq seprration of vrriabtei, ringrt"i poinrr.
$gries solulions. second solution. (kctares g1

4. spcchl Func,fions: Eesser functions of first and second kind. Generating function. integral
rcpresentation and rccurrcncc rerations for Bessers firnctions of first kind. orthogonaritv.Legendre..functions: generaring funcrion, recunen." r"t-urion, ;; ;#"r"r"'p.i"p.iiii.
orthogonaliry. various definitions. of Legendrc poryrromiars, Associared Ggenore 'runctions,
rccunencs rerrtions, parity and orthogonality, Hermite functions, Laguerre Rrn-ctions.

(I.ectares l0)
5' f,lem"utary stati*ics: Intnrduction to probabiriry thsoD/" random variabres, Binomial. poisson

ard Normal distribulion. (Lectures S)

Text Books:
l' Mgrhemdical Methods for physicisrs: c. Arften and H.J. weber (Academic prcss, sanDiego)

7rh editioh, 20 | I .

Re{brcrce Books:

Mathematicai Physics: A,f(. C hauoSxx tyaS, ftl iley Eastern. hcw Dethi), 20A4.yi*::::lllf.T:..-.1l:cq34. r.t(.6,yoiiiiJ';;;;;M";;ii;;"iiouo *,ur,,r,o.Marhsmaticat Mcrhods in rhe physical sciences _ a.t. ui /wit":.' i",i"i#ufiii;li,ii;,
Special Functions: E.D. Rainvi e (MacVti an, New to*1. t960.
Ma'emalicaf Merhods for phvsics_ and Engineering: x.r. ailey, M.p. Hobson and s.J. Benee(Cambridge lJniversity press. Cambridge,l ird oa., iOOA.

/A,/
Sch.rw it Sltlabl,a ftf.Sc. phryia,) Barch 2OZt a Offi,

Head of Department
Department of Physics
l.K,GujmtPunpb ldrnid Utrirr€rslty,lab,fal

KaPurlhala, Punjab'1 44603
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Head of DePariment
Departmeni of PhYsics
LK.Guirai Puruai TqJrnid W$'ly JaEfiil'
Kedurth'ata, Punjab-1 2t4603

MSPH-{12-2t CL{SSICAL Mf,CHANICS L3,T-l,P-o 4 Cr.dits

Pr*""qua"tte: Unrientanaing of grsduate level piiylsies

Co""e. Obi€cdnC:'ftre aim and objective of the course on Classicd Mechanlcs i5 to train lhe

sludents of M,Sc, studcnts in the Lag:rangian and Hamiltonian fotmalisms so that they can use ihese

in rhe modern branches ofphysics such as Quantum Mechanics, Quantum Field Theory, Condens€d

Matter Physics, Astrophysics. etc.

cor

coz Use d'Aiambcrr principle and calculus of variations to derive the Lagrange equations

of motion,

c03 Describc the motion of a mechanical system using Lagrange-Hamilton formalism,

C(X Apply essential features of a classical physics problem (like motion ondcr cantral

force, periodic motions, elc.) to set up and solve the appropriate physics problems.

c05 App€ciEte lhe theory of rigid body motion which is important in several areas of
physics e.g,. molecslar spectra. acoustics, vibrations of atoms in solids, coupled
mechmical oscillators, clect eal circuits. ets..

Mrpplng of corrsc ontcom$ with the progrrm orlcome3

POI PO2 P03 PO4 POs PO6 PO7 P08 PO9 PC)t 0 POrl POt 2

col J 2 2 2 I I ) 2 2 2 2

c(}2 3 z 2 I I 1 2 2 ,',

co3 J 2 2 2 2 I 1 z 2 z 2

c()4 J t 2 2 I I I 2 2 z

co5 z I z I I I ) 2 z z

Scher'8 d Syalcbtrs (M,'c, Phlsic.c) Estch ZO2I t, Ornto'ds
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B:?:{;lli::1,1il:ffi
'.ffiaHil;$P:lS1flffi

Dctrlled Sylhbus:

l. Lrgnngian Sormulation: Mechanics of a systcm of panicles; constraints of motion,
geteralized coordinates. d'Aremben principlc and Lagrange's velocity{ependent forces and
the dissipation fu nction. Applicarions of Lagrangian formulaiion.

(Lectures 712. Hrmilton'c Principres: carcrrus ofvariations, Hamirton's principre. Lagrange"s equation from
Hamihon's principle, exlsnsion to nonhoronomic systems. advantages of va-riationar principre
fonnulation. symmetry pmperties ofspace and time and conservatiol theorems.

(Lectures 7 i

3' Hrm.ilton's Equetionsr Legendre Transrormation, Hamltton's equatians or morion, Cycric
coordinates, Hamilton's equations fron variationar principre, principre ofreast action.

{Lecturet 714. carorleal rrea*formeiion rrd Hsmirton."tacobi rbeory: Canonicar rransfirmntion and its
examples, Poisson's brackeb, Equations of motion, Angurar momenrum, poisson's Bracket
relations. infinitesimar canonical ransformation, conseiation Thearems, Hamirton- Jacobi
equations for prineipal and characteristic funqtiorq Acrion-angle variables for systems wit}
onedegree of fuedom. (Lecrufts lA)

5. Rigid Body Morlor: rndependenr co-ordinates of rigid body. orthogonar transformations,
Eulerian Angles and Euler's theortm, infinitesimal rctarLn. Rate ofchange of a vector. Coriolis
forcg angular monn€ntum snd kinetic energy ofa rigid body, the i cdia tensor, principar axis
nansformation, Euler equations of motion, Torque frce mttion of rigid body, molion of a
sYmmet.icsl top. (Lectures t0)

Text Books:
l. Classical Mechanics,. I{ Goldstein C,poole and J.Sa/ko (pearson Educalion Asia, New Delhil,

3'd ed 2001 .

2. Mechanics by L.D. Landau & E.M. Lifschz (Fergamon). l9?6.

Referrnce Bookr:
l. cfassical Mechanics of Particles and Rigid Bodies: K.fr. Gupra (witey Easrern, New Derhil.

t988.
2. Classical Mechanics- J. W. Muller- Kirsten ( World Scientific) 200g.
3. Adranced Classical & Quanturn Dynamics by W. Dittrich" W, And M Reuter, M. (Springer)

t99t.
4' classi€sl mechanics by T.w.B. Kibble and Frank H. Berkshire (rmperial colege press) 200:r.5. Mathematical Merhods of Classical Mechanics by V. L Amold, (Springer) 1978.

l[!'JhryH':]ffi "i"6' 
i usol
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l. X. C'sjtd puri&t Taernltd ,kte3,lttt , Uop.trhtta

lmtructions for f,td stmelter papcr-Setter in M. Sc. phyrics

Scope

The qrrcstion papers should be prepared drictly in accordance wirh the prescribed
syllabus and pattern ofguesrion paper ofthe tJnivenity.
The question peper should cover rhe efltire sylhbu.s unilbrmly covering each chap&r
thomughly with propcr disrriburion.
Each unit of coursersy[rabus carries weightage according ro the number of rectures
mentioned in syllabus. 1l Lecture - 2 Marks)

4, The language of questions should be simple, direct. and documented clearly and
unequivccally so that the candidates may have no difFrculty in appreciating rh. ,*p.
and purpose of the questions. The length of the expected answer should be specified as
hr as posible in the question irself.

5' The distribution of marks to each question/answer shourd be indicaed in lhe question
paper proprly.

B. Type rnd difficrlf level of qusetiotr prFri

l' Questions should be fiamed in such a way ss ro t€sr the students inre[igent grasp of
brcad principles and under$anding of the applied aspecrs offie subiccr. The weighrage
ofthe marks as per the difficulry level olthe questinn paper shall be as lbllows:

i) Easy question 30Vo
ii) Avcrage questions SAo/o

iiD Difticult quesrions 2tplo
2. The numerical contenr of the question paper should be upto 20%,

C. Format of quo3tio! ptper

| . Papcr code and Paper-lD should be mentioned pn pErly.
2. The question papcr will ronsist ofthree sections: Sections-A. B, and C.3' section-A is coMPULSoRy consisting of rEN SHoR-r questions carrying n#o marks

each (total 20 marks) coverlng thc entire syllabus.
4' The Section'B consists of five questions of five msrks each covering the entire syflabus.5' The sertion{ consists of rriREE questions of ten marks each covering the enrire

syllabus.

6, Attempt any FOUR questions from Seetion,B and any TWo lrom Section-C.

S.f,.tE tt Sflarbtl (M.Sc phystcs! Barch lo2, 
" &

a" Ka"9o't"."ft/.'/
DePartment of Pffis.

',xtsTmys#fli'ffi

fb, \ $'
Page 8 of73
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MSPH-41d-21 Elcctmnics t-3, T-1. P-l) 4 Credits

Pre-lequislte: Basic knowledge about electronics

Course ObJectiver: The aim and cbjccrive of the course on Eleclronics is lo intrpduce the
students of M.Sc. class to the formal structurs ofthe subject and to equip them with the knowledge
of semiconductor physicg basic circuit analysis, lirst-order nonlinear circuits, OPAMP based
analog circuits and introduetion to digital clectronics so that thgy can use these in vanous bfanches
ofphysics as per their requircrnent.
Cour3e O||tco|ncsl At the end of the courx. the studenl will be able to

cot Understand working of Di{ferent Semicondustor devices (Construction,
Working Principlcs and V-l charocreristics) and their applications.

ca2 Explain the constnrctian and wor*ing of Thyristors and use Thyristors for
various applications.

c03 Design Analog and Digilal lnstruments and their applicarions.

co4 Apply Boolean algebra and Karnaugh maps.

c05 Design the Sequorlial atrd lntegrated circuits.

lllapping of cou|le o|rlcotrre3 rith tbo progrrm outcomes

POI PO2 PO3 PO4 PC'5 PO6 PO7 PC'E P09 PO l0 pol r PO l2

cor 3 J ') I L I z 2 2

c02 2 I I 2 2 , ,

c()3 2 2 ) z 1 t I z ) ? 2

c(x 2 I L I 7 2 2 I

cos 2 1 1 2 I I 1 2 2 I
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MSPHjI$.21 Computotbnrl Phyrlcr L3,T-1, P{l { Crrdits

Pru'reqrislte: Understanding of graduarc level physics

Course Objectivosl The aim &nd objeclive cf the course on Comptrtrtiotral Pltysics is to
familiarize the stud€nts of M.Sc. stud€nts wilh th€ numerical method$ used in compuation and

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

in solving simph physics problems.

Coure Ontcomee: At the end of the course. the student will be able to

cot Apply basics knowledgs of computational physics in solving thc physics
pmblems.

co2 Prcgramme with ihe C++ or eny other high level language.

c(}3 Uss various numerical methods in solving physics pmblems,

cod Analyze the outcomo of thc algorithm/program graphically.

co5 Simulate thc physical systems using simulations-

Mapping of courte outcomes with the pmgrrm oulcomes

POI PO2 PO3 PO4 PO5 P06 PO7 po8 P09 POl0 POI I POl2

cor l ? z 3 ? 1

co2 J 3 ? 2 J

co3 5 J 3 ) 7 z 1

C(N 3 J J 2 2 2 2 2 2 2

coti J J J 2 ) 2
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Dctrlled Syllabus:

l, Introduetion to Compu{atiooll Physic: Need and advaniages of high level language in
physies. progmmming in a suiuble high level longuage, inpu/output, iareracrive input, loading
and saving data, loops branches and control flow, Matrices and Vectors, Matrix and array
opeiations. need for Craphic tools. {Lectures ll t

2' Prog.mmilg witb c+.r: lnrroduction to the concept of objecr oriented programming;
Advantages of c++ over eonvsntio'ul programming languages; Introduction 6 chsses.
Objects; C+-r programming syntax for InputlOutput, Operators. Loops, Decisions,, simple and
inline functions, arrays, srings, pointers: some ba:ic ideas about memory management in c+.

(Lectures 15)

3. Numcricd Ecthodr: compr.rter rlgorithms, inrerpolario{s-cubic spline fitting Numerhal
differentiation - Lagrange interpolation, Numerical intcgration by simpson and lv-iddle's rules,
Random number generators. Numerical solution of differsntial equations by Eurer. predictor.
corrector and Runge-Kutta me&ods" eigenvalue problenrs, Mcnre carlo simulations. 

'

(Lectule:s l5)

Tert BooLlt

l. Numerieal Marhemarical Analysis, J.B. scarborough {oxford & IBH Book co.) 6rh ed.. r979.2. A first course in Computarional physics: p.L. XV-rii (Witey):d edition.20f i.-

Reference Bookr:

| . Computer Applicarions in physics: S. Chandra {Narosa) 2id edition, 200j.
Z. Compubtional Physics: R.C. Verma, p.K, Ahluwalia and K,C. Sharms {New Age) 2000.3. object orienred Programming with c++: Bala8rrusamy, (Ta.a Mccraw Hifl) dh edition 200s.

sch.rrl I sraarll (M.se p@ttca) satch t02t d osvot* A, pqe 2A of 73
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MSPI{-,IlGll Electrollcs teb I.3' T-l'P-0 4 Credits

Prt-Eguisite: Understanding ofgraduate levcl physics electronics experimelts

Course Objecrives: The aim and objective ofthe laboratory on Ete€tronics Lrb is to expose lhe

students of M.Sc. class lo experimental rechniques in eleptronics so that they can verifo some of
the things r€ad in theory here or in carlier classes and develop contidence to handle sophisticated

equipmcnt.

Courge Ortcomesr At the end ofthe course, the $udem will

cor Acqui're hands on expgricnce ofhandling and buitding electronics circuits"

c02 Be familiar with the various components such as rcsistors. capacitor. inducror. lC
chios and how io use these csmoonents in citcuits'

c()3 Be able to understard thc construction, working principles and V'l charactoristics

ofvarious devices such as PN junction diodes. UJT, TRIAC, etc.

co4 Capable ofusing components ofdigital electrsnics for vsrious lpplicstions.

cos nUte to Aedgn ana perfonn scientific experiments as well as accu€tely record

and analyze the results ofexperiments.

M*pping of cou nre outconec witb lhc program outcemes

POI PO? PO3 FO4 PQ5 PO6 PO7 P08 P09 POt 0 POt l POr2

col ? 2 I 2 1 2

c02 2 I a g ',

c()3 I I t I I t 2

c(x 2 2 2 z 2 2 1 I 2

c05 J 2 J z 3 I 2 2 2
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MSPH-413-
2l

Quentum Mechanics'I t-3, T-1, P-0 | 4 Crsdits

Prerequisite: Basic knowledge of wave mechanical quantum mechanics

Coutse Objelive* Thc aim a*d objective of the course on Quanlum Mechanica-I is to introduce
the $udents of M.Sc. class to the formal stnrcture of the subject and ro equip thern with the
l€chniques of vecl,or sp*ses, angulir momentum, pertu6ation rheory, and ;cattering theory so that
they can usc thesc in various bnanchcs of physics es pcr their requircrnent.

Coune Outcorncs: A[ the €nd ofthe courso. rhe student will h€ Bble to

cor Understand the need lor quentum mechanical formslism and its basic principles,

c02 Apprcciale the imponance and implication of vector spaces. Dirac ket bra
notations, eiger value proble*r.

c()3 Undersrand the implicarions of generalized uncertainty principle in QM.
co4 gener under$anding {rl' th€ mathemrtieat foundations of spin and angular

momentuq tbr a system of particles.
cos Solve Schrodinger equation lor various QM systems using approximate methods.

lVlepplng of courre oucoEes with the progrem ot|tcom€g

POI PO? PO3 PO4 PC)5 PO6 PO7 PO8 PO9 FOt0 POI r POr2

cot z z I I 3

c()2 J ) z 2 I I 7 2 L

co3 J 2 2 I I 3 2 1

C(X ) z 2 2 2 2 ) 2 2

co5 J 2 r a 2 3 z 2
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Il*lailed Syllabusr

l. Linegr Vector $pece rnd Mntrix Mechalics: Vector spaces, Sehwarz inequality,
Orlhonormal basis, Operaton: Proiection operator. Hermitian and Unitary operators. change of
basis, Eigenvalue and Eigenveciors of operalors, Dirac's bra and ket noution, cdmmutators.
Simultaneous eigenvectors. Postulales of quantum rnechqnics. uncertainty relation, l.larmonic
oscillator in matrix mechaniss. Time development of states and operators, Heisenberg.
Schroedinger and lnteraction representations, Exohange operator and identical panicles,
Density Mairix and Mixed Ensemble. (Leclures 15)

2. Angulrr Momentrmi Angular pan of the Sehrddinger equation for a spherically symmetric
potsntial, orbilal angular momentum operator. Eiger values and eigenvectors ofL2 ard Lz. Spin
angulat momentum. Ceneral angular momentum" Sigcn values and eigenvectors ofJ: and Jz.
Represenution of general angular momentum operator, Addition of angular momenta. C,G.
coefficients. (Leetures I0)

3. Slrtiotrrry Strte Appmximrte Melhods: Non-Degcnerate and degenerate perturbation lheory
and its applications, Variational method with applicrtions to the ground states of harmonic
oscillator and other sample systems. (Lectures 81

4. Time Depcndsrl Perturbrtiotr: Oeneral expression for the pmbability oftransilion lrom one
stale to anolher, constent and harmonic perturbations, Fermi's golden rute and in applieation to
radiative tansition in atoms, Selection rules for emission and absorption of light.

{Lectures 7)

Tert Books:
l. A Text book of Quantum Mcchanics: P.M. Mathews and K. Venkatesan (Tata McCraw Hill"

New Delhi) 2nd edition, 2004.
2. Quat[um Mechanics: V.K. Thankappan (New Age. New Delhi),2004.

Rcferc[e Books:
l. Quantum Mechanios: M.P. Khanna (l{ar Anand, New Delhi), ?006.
2. Modem Quantum Mechanics: J.J. Sakurai {Addison Wesley. Reading). 2004.

3. Quantum Mechanics: J.L. Powcll and B. Crascmanll {Naros& New Delhi), 1995.

4. Qurntum Physics: S. Casiorowicz (Wiley. New York). 3.d ed. 2002.
5. Quantum Physicsl Concepts and Applications: Nouredine Zenili(Wiley. New York)' 2d ed.

2009.
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Dctrihd Syllrbus:

Notc: Sardctrts lre erpe.td to perform .tleast l0 erp€riments out of foll,owing list
L Study the forward and reyerse chamcterisrics ofa Semieonctor/Zener diode.
2. Construction rrf addcr. subaract€r, diflerenriator srd integraror circuits using the given OP-

Amp.
3. Study the static and drain characteristics ofa JFET.
4. Consruction ofan Astable multivibrator circuit using transistor.
5. Construction of a singlc FET amplifier with common source configuration.
6. To *udy the opsration of Analog to Digital conveltor.
7. To study the operation of Digital to Analog convenor.
8. Construction ofa low-pass filter circuit and sludy its output p€tformance.
9, Con$ffuction ofa high-psss filter sircuit and srudy its output performancc.
10. To veri! the Dmorgan's law using Logic Gates circuit.
I l. To study the Characteristics ofTunnel Diode.
12. To study Amplitude Modulation.
| 3. To study l'requency Modularion.
14. To study th€ Characlerisrics ofSCR,
15. To study the Characleristics ofMOSFET.
16. To scudy the Characteristics ofUJT.
! 7. To study the Characteristics ofTRlAC.
t 8. To verifi the diferent Logie and Arithmetic operations on ALU syslem.
| 9. To study the operstion of Encoders and Decoders.

?0. To study rhe operation of Lcft and right shifl registers.
2l , To study the operation ofCounters. Ring countets,
22. To daermine the thcrmal co€fficient ofr lhennistor,
23 . To study the operation of an lntegratod C lrcuit limer.

Tert Boolsr
l. Text Book afElectronics: S. Chttfiopulttydy, New Ccntral Book Agency P.Ltd.. Kolkat4 2006.

2. Digiul Principles and Applications: A.P. Malvirw atd D.P. Leach. Tata McCraw-Hill'
Publishing Co* New Delhi.

Reftrcre Books:
L Elc€tronics Principles and Applications: l.8. Bhattocha.w, New Central Book Agency P.Ltd.,

Kolkata. 2007,
2. Integrated Electronics Aulog and Digital Circuits and Sy$tems; J. Millman, C.C Halkins and

C. Pnrikh,2d Edition, Tata Mccraw Hill Education Privare l"imired, New Delhi,2010.

schcnt &. Ettah$ (M.sG Phydcr) Do,ch 2rW**
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MSPII.4l7-tt Com putrtiorsl Physics l,ab-I L3, T-t, P-0 rl Credits

Pre-roquiaiter Urtderstanding of graduate level numerical methods

courge objeciivest-Tha iim and objective of the course on computttional Physics LsFI is to

familiarize the of M.Sc. students with the numerical msthods u$ed in computation and

programming using Cl+ lerguagc so thst they can us€ these in solving simple problems pertaining

!o physics.

Cotrre Outcsmes: At the end ofthc cotlrse, th€ slud€nt rvill be able to

cor @ Physics in solving varicus physical

orobletns.
c0:l ?r.s*mme;tthlh@
c()3
CO,t Solve p,!6Gm, crittcal thinking and analytical reasoning as aPplied to seientitic

omblems.

c05 Analvse and reproduce the experiryg41d-dgra.----
Mrppilg of coune outcoms rT ilh thc progrsm outcomes

POI PO2 XX PO4 PO5 PO6 PerT PO8 PO9 POt 0 POI I POl2

cot J 2 t J 2 .) t

coz J I 2 I J 7

c()3 J 3 J 2 2 I I I 2 2

I I I I
C(X

cos I

t 2 J

l J J I I 2 2

tu
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Dctriled Sylkbus:

Notc: stud€nts rre crp€ded to pcrford rtleast l0 €xperimGnts out of followirg list using c+
end Gnuplot.

l. To find the standard deviation. mean. variance, moments etc. ofat least | 5 entries.

2, To choose a set of l0 values and find the lenst squamd fitted curve.

3. Find y for a given x by fining a set ofvalues with the help ofcubic spline fining technique.

4. To find the Roots ofan Algebraie Uquation by Bisecrion method and secanr method

5. To find thc Roots ofan Algebraic Equatinn by Newton-Raphson Method.

6. To find the Roots of Linear Equations by Causs Elimination Method.

7. To find the Roots of Linesr Equations by Gauss-Seidal lterarive Merhod.

8, Find first order derivative at given x for a set of values with $e help of Lagrange interpolation.

9. To perfiorm numerical integration of a function by Trapemidal Rule.

10, To perfonn numerical integration of r function by Simpson's Rule.

I l. To perform numerical integration of a function by Weddle's rule.

12. To solve a Differcntial Equation by Euler's method and Modified Euler's Method.

13. To solve a Differcntial Equation by Runge Kutta method.

14, To {ind the dearminant ofa metrix and i|3 eigsnvalues arld eigenvec{ors.

15. To genera& random numbers between (i) t and 0, (ii) | and 100.

Tent Books:
l. Numerical Madrematical Analysis, J.B. Scarborough (Oxford & IBH Book Co') 6th ed.' 1979.

2. A first course in Computational Physics: P.L. DeVries (Wiley) 2nd edition' 201 l.

Reference Bookr:

l. Cortputer Applications in Physics: S. Chandra (Narosa; 2nd edition' 2005.

2. Computational Physicsr R,C. VermE, P.K. Ahluwalia and K'C. Sharma (New Age) 2000'

3. Objcct orientd hogramming with c++: Ealagurusamy, (Tata MccrawHill) 4th editiofl 2008.

6/
schan tt srtta,*s o1.*- ph!ri6) Batch 2ur, * orffiDepartment \

n:f,'','tff,i*:;f'l*:'n*'
'ff lilj [i#'.r i;niab- i 44603
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Head of Department
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MSPH-{21-2t Mathemeticd Pbyrics-l I i L3. T-1, P-l) 4 Credits

Pre-requisite: Undersranding of graduate level matheftatics

Couroe ObJectlves: The rim and objective ofthe course on Malbematicel Phyaics,Il is to equip
ths M"Ss. Srudents with the mathematical techniques thal he/she needs for undexlanding
theoretical trsatmert in differeot courses taught in this class and for dweloping a strong
background ifh€r'she chooses to punue research in physics as a career.

CouKe O||tcor!€s! At the €nd ofthe couns. th€ stud€nt will able to

co1 Uaderstand tlre basics and aplications ofgroup dreory in all the branches of
Physics.

c(}t Use Fourier series artd ra!$formations ss on aid for analyzing physical problcms.

c03 Apply integral tnnsform to solve mathsmatical problems of Physics intercst.

c(x Formulate and express a physical law in terms oftensors and simplifr it by use of
coordinate transforms.

c(x Lrevelop malftematical skills to solve quantitative problems in physies.

Mappiug of counc outcomgs wlth thc pmgram outcomes

POI PO2 PO3 PCX PC's P05 PC)7 PO8 PO9 POl0 POI I pol2

cor l I I t I I 2

caz J 2 I I ) I I

c03 l I z L I I 2 2

c(x 3 J 7 2 I I 2 I I 2

co5 J z z I ? I I z
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" 

On*oN

aKotDePartment
Deoartment of PhYsics

LK.dir?i PLnF reilniel Unitrsity Jalaile'

iaiurthara, Puriab'1 44603

Ilclribd Syllabur:

I ' Group Theory: what is a group? Muhiplication tsble. conjug&te elemenrs and classes,

1ub.gryupa Isomorphism and Homomorphism, Defirition of repr€s€ntation and its properties.
Reducible and irrcducible representations, Schurrs lcmmas (only statements), characrn of a
representalion. Example of c4v, Topological groups and Lie groups. three dimensional
mtation group, special unitary groups SU( l) and SU(?i. &cctures I0)

2' Tensors: lntroduction. definitions" conraction, direct product. euotient rulE' l.evi-civira
s)'rnbol, Nonclnesian tensors. metric tensor. Covariant differentiation.

(Izttwer 7)

3, Fosrier scrier nnd Intcgnl rrrnsforhi: Foufier seriEs, Diriehlet eonditions, ceneral
{ope*ies. Advantages and applications! cibbs phenomenon, fourier transforms,
Development of the Fourier integral, lnversion theorem. Fourier rransforms of derivatives,
Mornentum representation, Laplace translbrms. Laplace transforms of derivxives, propenies
of Laplace uansform. lnyerse Laplace transformation. (Lectures'! S)

4- Intcgral Eqmtiotrr: Definitions and classifiearions, inregral transfoms and generating
functions' Neumann series, seFrable Kemels, Hilbert-sch;idt rheory, Green,s fuictions in
one dimemion. (Lectures !01

Tcxt Books:
l. Croup Theory fior Physicists: A.W. Joshi (Wilcy Eastem. New Delhi) 201 t.
2. Mathematical Methods for Physicists: G. Arfken and H.J. Weber. {Academic press. San

Diego) 7dr edition. 201 l.

Referelce BosLs:
L Matrices and Tensors in Physics: A.W. Joshi (Wiley Eastcm. New Delhi) 2005.
2. Numerical Mathcmarical Analysis: J.B. Scarborough (oxford Book co.. Kollara) 4th edirion.
3. A First Course in Computarional Physics: P.L. Dcvries (Wiley. New york) I g94..

4. Mathcmatical Physics: P.K. Charopadhyay (Wiley Easrem. New Delhi) 20t t.
5' Introduction to Mathcmatical Physics: c. Harper (prentice Hall qf lndia. New Delhi) 2006.

\
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MSPH*{22-21 Statistiel Mechrnis L-3, T-1. P.0 4 Crtdlts

Prc-rcquislte: Understanding of graduatc level statistical meGhanics

Coursc ObJectives: The aim and objective ofthe course on Statisticd Mechanics is to equip the
M.Sc. student with the techniques of s:atistical ensemble therJry so that helshe can use these to
udd€rstend the macrnscopic propertier of ihc matter in bulk in tefms of its micmsccpie
ganstituen ts.

Cours. Outcomes: At the cnd ofthe course. the student will be able to

cor Find the conneclion bctween Stati$ical Mechanics rnd themodvnamics

co2 U$€ ense ble thegry to explain the behavi*r of Fhysical systems

co3 Explain thc statistical behavior of Bose-Einstein and FermiDirac syst€ms ard
their applhations.

c04 Wor* with models of phnse transitions and thermo{ynamisal fluctuations.

co3 Describe physical problems using quanlum sratislics.

Mlpping of courrc aulcome3 $ith tfte pmgrem outcom€s

POI PO2 PO3 P04 PO5 PO6 PO7 POE P09 POl0 POI I POr 2

col I
t I

c(}2 3 J 2 2
.,

I

c(}3 J 3 I
,l ) I ') z I I

CO,l J J J I 2 I 2 2 I I

cos 3 l I 2 z t z 2 I I
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Ilctdlal Syllrbus:

l. The Strthtkrl Breh of Thcrmodynrmicsl The macroscopic and micmscopic slates,
contact between stalislics and thsrmodymmicq glassical ideal gas, Cibbs peradox and its
solution, (Lcctures 7)

2, 8o$mble Theory: Phase space and Liouvilles thoorem, the microcanonical ensemble
theory and its applicarion lo ideal gas of monelomic particleq The canonical ensemble and
its thermodynamics. panition function, classical ideal gas in canonicgl ensemble theory,
energl fluouations. equipartition and viriat theoretns, a system of quantum harmonic
oscillators as canonical ensemble, statistics of paranagnetism; The grand canonical
ensemble and significance of statistical qusnlities, classical idEal gas in grand canonical

ensernble theory, density and emrgy fluctualions. (Lectules I A)

3. QuaEtum Statistics of tdeat Sy$tons: Quantum slatcs and phasr space' an ideal gas in
quantum mechanical ensembles, stalistics of occupation numbers: ldeal Bos€ syslems:

basic concepls 8nd thermodynamic behaviour of 6n ideal Bosc gas, Sose'Einstein

condensation, discussion of gas of photons tthe fadi$ion fields) and phonons (the Debye

{ictd)l ldeal Fermi systems: thermodynarnic behaviour ofan ideal Fermi ges, discussion of
heat capacity ofa frct eloctron gas at low tcmperatures' Pauli paransgnetism'

{Lettures l0}

4. Elcmmts of Phase Trrncitions: Introduction, a dynamical model of phase transitions'

lsing model in zeroth approximuion. (Lectures 8)

5. Flucturtionr: Thermodynunic fluctuetions' random walk and Brownian motion'

introduction to non+quilib,rium processes, dilfusion equation' 
,ettures 5)

Tert Bookr:
l. stntittic{l Mechanics: R,K, Pathria anrJ P.D. Belle (Buttenvonh-Heinemann" oxford). 3*

edition. 20l l .

Referrnce Books:
Statbtical MEchanics.' fi. Hwag (Wtlel Eastern, New Delhi)' 198 t '
Statisfical Mechanics: B.K Agarwd and lt{' Eisrr|r (Witey Easrem, Nev Delhil 2nd

editian, 201l.
Elementary Statistical Physics: C'. Knel (Wiley. New YorLl' 2004'

Statisticaf Mechanics: S.,(. Sinha ffua Mc$rant l{ill' New Ddhi)' 1990'

2.

3.
+-

Sch.nE ,A. S hbus {$l'St' P,4,s,'5,t Bsttt 2021 &
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MSPII-42$2r Qu.ntum Mechani$-ll L3.T-t,P-{l 4 Crcdits

Prerequtsitc: Preliminary course of Quantum Mechanics

on Quantum Mcchrnics-Il. is 
.to

introdu€e thc M,Sc. students to the formal struclure of the subject and to equip himiher with the

rot nitu., of Retativistic quantum mechanics and Quantum field theory so that he/she can use

these in various branches ofphysics as per hislher requirement'

Cout$ Outconcs'. At the end of the course, ths $udent will b€ &ble to

col Defins the relativistic QM as the covariant lormulatlon ot quanrum mectrurrre:l

and nee.d for quantum field thoory

c(}2 Give the sGnifieance of Ktein Gordon and Dirac equation and explaln me

evi<encr of anl inarticles-

c()3 m in calculating the

conservcd cuffents and charges.

c(x Demonstrate the seoond qBanrizstion tbr scalar, u|rac. ano etectromugr|guU

co5 I Explain the olvvlrigin of Feynman diagrams and apply tn€ rsy&Ir'rrr rursr rv ,srl

s fior elementary Procasses'

'f *r|N 
""tcomes 

*tth the program outcomsaMapping o

col

POI I PO?
I

.r it

PO3 PO4

I

P05 P()0

t

Y\' I

z I 2 2

a
.,

c()2 2 a I I I

I z I 2 2

c(}3 7 2 2 I I I

2 ) L
c(}4 1 2 2 I 'I

2 2 I
c(}5 2

., J 7
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Ilctriled Syllabnr:

LL euhd Pt nJab fedaid Aatwsitt, Xopahata

I' RclatMstic Qtriktum [rlecb.nic*.[ Klein4ordon equation, Dirac equarion and its plane
wave solrrtions, significrnca of negalive cnerry solutiong spin angular momentum ofthe
Dirac particlq the non-relativistic limit of Dirac equation.

(Lecnres 101
2' Rclativlctic Qttatrtum Mechanies-Il: Electron in elecrromagneric lields. spin magnetic

momenl spin-orbit inreraclion. Dirac equation for a particle in a central field. fine structure
ofhydrogen atom. Lamb shift.

(Lecrures l0)
3, Qurntun Ficld rheoryl Resume of Lagrangian and Hamiltonian formalism of a classical

field. Noether theorenr, Quantizntion of real scslar field. complex scalar field, Dinc field
and electromagneric field. Covarian perturbrtion theory, Wick's thcorem, Scattering

{Lectures I 0}

4. Feynmatr diagrams: Feynman rules. F'eynman diagams and rheir applications. Yukawa
field theory, calculatioils of scattering cross-s€ctions, decay rates with examples. Quantum
Electrodynamics, calculations of matrix elements - for first order and second order.

(lcetufts lA)

Tert Books:
l. Relativistic quantum Mechanics, J D Bjorken and s D Dr€ll, (Tala McGmw Hill, New

Delhi) 2012.
2. A first book ofQuantum Field Theory, A. Lahiri & P. Pal. (Narosa Publishers. New Delhi)'

I " sd. 2m5,
3. Introduction to Quantum Field'fheory, M. Peskin & D.V. Schroeder. (Levant Books) 2015.

Reference Books:
t. Quantum Field 'thea'ry in a Nulshell: A Zse (University Press),2012.
2" Lecture on Quantum Field Theory, i. Das (World ScientiJic). 2008.

3. Text Book of Quantum Mechanies'P.rl4 h{athews & K. llen*desan (Tara ll{cGraw Nill,
New Delhi), 2N4.

4. Qulnturn Field Theory: H. Mandl and G, Shaw Olliley, New Yor4,20l0.
5. Advance Quantum Mechanics: J.J. Sakurai (Addisoa' Wesley' Readingl'2004.

Sdrc;lt t& Sy ab!,s (ln.Sc. Phytlcs) aotal- 2OZt * On"a6*/

U
Head of DePartmant
DePartmeni r-l PhYsics

tKGuir.i Puniai rcilrlcal Univ:rsfy Jabfq
Gdurtn'ab' Puniab-144603
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Kapurthala, Purrjab-1 44603

MSPIkr2{-21 Clessical Ehctrodynrurics l-!. T-1. P.0 4 Crdirs

Pre-rcqulaite: Undenmnding of graJuale level elecricity and megnetism

Couni Ofjccrires: The Cta*rk'rl El*ctrodynamicr course covers Electroslatics and

Magnetostatics including Maxwetl equations. and their applications 1o ptopagetion- of
elecimmagnetic waves in diclectricsl EM waves in bounded media. waveguides, Radiation from

time varying sourses.

Course Oltcoueg: At the end ofthe course, th€ $uden{ rvill be rble to

col Und€rstand the concept of
polarization .

multipole expansion

coz eiptain rne magnetic scalar. vector potentiel and boundary conditions on

magncric fields.

c()3 Provide solution to various boundary value problems'

c(x Use Maxwell equations in different forms and difFerent media and describe the

propogation of clecromagnetic waves through diffetent media'

c(x @iited to propaption of EM waves

through wave guides.

Mapping of course outcomeN rf,ith ahe pnogmm oulcomes

POI PO2 P03 PO4 P05 PO6 PO? PO8 PO9 PO t0 POII PO l2

col "} 2 2 I ! 3

c02 I 3 ) 3

co3 L 2 I 2

c(x t J I I

co5 2 I I I 1 2 J 2 J
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L f, Guj/. PuaJob fehnl.d Uniwrci4, Koytrtala

DetalM Syllrbur:

l, Elecanxt lics: Electrostatic polsntial and potential of a charge distribution, dipole
moment, Elcctric Quadrupole ard multipoles, Muttipote expansion of the scalar potential.
Dielectric polarization and ie rypes. Polarization vector, Relation between electric
displacemenl electric field and Polarisation, Electlostitic eneryy and energy density in frce
space and dielectric, Boundary conditions at the interface of rwo dielectrics.

(Lecrures I0)
2. Magnstostalics: Cun*ll densit-. megnetic induction. Force on a current elemenr:

Amperc's Force law. Divergence ol'magnetic induction, Magnetic scalar and vEctor
pot€ntial, Boundary conditions on magnelic fields, (kctu\s 6)

3, Boundary vakc probhtrs: Uniqueness theorem, Creen's theorem, Green's reciprocation
theorem, Solution ofelectrostotic boundary value problem with Oteen function, Me*od of
images with exemples; Point charge near an infinite grounded conducting plane; Dielecric
slab of infinite face in front ofa point charye" L:place and Poisson's equations in different
coordinates, Solution of Laplace equation. (kctures 81

Maxwell equalions and Electromagnstic Waves: Max*ell equations. Cancept of
displacenent curenr. Maxwell's cquations for frse space, static tields and in Phasor
nolation, Wavc equalions in fiee space. non-conducting and conduclion rnedium (Phasor
iorm),, Prapsgation charecteristics of EM waves in free space. non-conducting and
conduoting medi& condsctors and dielectries, depth of penetration, Poynting veclor,
Poynting theorem, Poynting theorcm in complex lorm. Polarisation, Reflcction of waves
by a perfecr conductor-normal and oblique incidence, Reflection and tansmission ofwaves
by a perfect dielectrie-normal and oblique incidence, Brewsler's angle. Toral intemal
reflection. Gaugc transformation, Lorentz and Coulomb gauges, Henz polential,

(Lectures l0)
Wrve Guides: Wave guides. Derivation of field equations in mctangular wave guides,

Tmnsverse magnetic (TM) wnves, Transverse Elecric (TE) rvaves, Propagation

characteristics ol TM and TE waves. Lowest possible mode in TM ond Tg waves,

Dominant mode. Evtneecent mode Degenerare mode. Transverse electromagnetic {'l'EM)
waves and charac{eristicS. Difference betwesn Tra$smission lines and wave guides,

Definition, function and propenies ofan a[tenna" Reurded vcclor potential .

lLectures lA)
Text Books:

l. Classical Electrodynamics: ,!. P. Puri (Namsa Publishing llous{ 2AI I 
^

2. Classical Electrodynamics: ./. D. Jack*on, New Age, New Dethil 2009.

3. Inrroduction to Electrodynamicsi D.J. Grinirht (Prenrice l"l$ll lndio, New Delhil 4th ed.,

201 L

Refercnee Books:
l. Classical Electromagnetic Radiation: J.B. Marian and M.A. Heald(Scunders College

Publishing Housel 2nd edition, 1995,
2, Electromagnetic Fields, Ronatd K. Wangswss (John Wiley and Sons) Zi edition,l986.
3, Efectromagnetic Field Theory Ftmdamertals: Bhag Singh Gunt and H-R. Hiziroglu

scheme & srtlabkt (ht.k Phlttcs) sa&h 202t &Xr/ Page 32 of73
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L f'" Gt jrd Ptrl6 Ted',nlccl Ualveafu' lfugtrlhab

Head ot DeParttnent
Departrnent of PhYsics
l.KGujr;l Puniab Te:|rnir:l Unuenrly,k'dt4'

Kepurthala, Punlab-1 44609

MS?H-425-2r Atou|k rnd Moleculer Physic* L-t. T-1, P-l) ,l Crcdits

Pre,requislte Understanding of graduate level sp€ctroscopy

on Atomic ald Molecular Physics for

the students of M.Sc. Physics is to equip lhem with the knowtedge of Atomic. RoAtional.

Vibrational, Raman, and Elecrmnic spectra'

wilt bc able to

col Hov; Oe bas.a kno\ryldce of Bohr's' Sommerfeld Quantum &eory of hydrogen

like stom

c02 Underst""d;iGtcaVquantr"n 
' 
desCription of electronic spectro of atom and

molecules

c()3 @ analysis of known molecules

c(x CorrelEttilfrted speotroscopic information of known molecules with their

physical description

c05 @ with focus on NMR for moleeulat

analysis

Mapping of cou*e ortromes wlth the progr.m ootcomca

POt POZ PO3 PO4 PO5 PO6 P07 PO8 P09 POr 0 POI I PO l2

col 2 2 2 2 I I
., t J z

co2 ., 7 l 3 2 I 2 7 z

c03 2 -t J I 3

co{ 2 /. 3 J 2 I 2 J

co5 ) ) ? 2 I 2
,t ., J J
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Iletallcd syllabus:

Schell it {,i.habus (M.Ec- phlstcs) Borch 202t a Orr"d/er'?
Head of f)ep:ir1n.tnt
Departnient r:i Fi ;1'si.-
l.K0u1rci furyib letinirxl Uni,eriyJ$nila,
Kapurthala, Punjab-1 44603

l. Elcctronic sFctroscopy of Atoms: Bohr-sommerfeld model of atomic sructur€.
Electronic wsve function and atomic quantum numbers - hydrogen spectrum - orbital, spin
8nd total &ngular momentum - fine structure of hydrogen itom-- many eleptron spectrum:
Lithium atom spectrum, angular momentum of many electrons _ rcrm symbols _ the
sp€clrum of helium and alkaline earths - equivalent ancl non-equivalent elerlrons -x-rav
photoefectron sp€ctroscop). ( Lectrtrts gt

2, Electrollc.sFctroacopy of Molecules: Diato$ic moleeular specrra: Bom-oppenheimer
approximation - vibfationsl specna and rheir progressions * Franck-condon 

'principle 
-

dissociatioa energy and their pmducrs -rotdional fine strueture of electronii-vibration
transition - molecular orbiral theory * thg spectrum of nolecslar hydrogen - change of
shape on excitation - chemical analysis by electonic spectroscopy - reemission of en-ergy

- - fundamentals ofUV photoelecrron spectroscopy, (Lectures g) '"
3. Microwave and Ramea spec{roscopy: Rot*ion of moleeures and their spectra - diatomic

molecules - intensity of line spectra * the effect of isotropic substitution -'non-rigid rotator
and rheir 

_spegtra - polyaromic molecules (linear and symmetric top molecules) jCU..i"rt
theoty of Raman effeet - purc rotational Raman spectra (linear and symmetric lopmofecules). &ictures g1

4. yfr!-r* and.-Rrmar Spectrceopy! "t'he energy of diatomic molecules _ Simple
Harmonic oscillator - the Anharmonic csci atoi* the diatomic vibrating rotaror *
vibration-rotation specrrum eif carbol monoxide -breakdown of Bom-dppenheimer
approximation - the vibrations of polyatomic molecules -influence of rotation on the
spectra of p.lyatomic molecules {rinear and symmetric top molecules) - Raman acrivity oi
vibrations - vibrational Raman spectra - vibraiions ofspherical lop molecules.

{Lectutcs 8)
5. sp.lu Reronelcc spectroscopy spin and magnoic field intexaction - Lannor precession -rclaxation time - spin-spin rclaxuion - spin-lattice rclararion - NMR chemical shift -

coupling constants - coupting between nuclei - chemical analysis by NMR _ NMR for
nuclei other than hydrogen * ESR spectroseopy - fine srrucurr in ESR, (.€ctur€s S)

Texl Boolts:
l, Fundamentals of Molecular spectmscopy: corin N. sanwefi and Eraine M. Mccash (Tata
, McGraw-Hill Pubtishing Company timit;d),
2. Physics ofAtoms snd Molecules: B. H. Bransden and C. J. Joachain.

Rcferencc Bookr:
| . Physical merhod lor chemists (second Edition):rtar.reil .\". Drago (sauntrers colege

Publishings.
2. fntroduction to Alomic Spectra: llE White-Aucdand McGruw llitt, 192 j.3. Spcctroscopy Vol. I, ll & lll: Wa!*zr & Stmushcn
4. In&oduction to Molecular spectros copy: G.M.- Batow_Ibkyo McGruw Hill, tg6t.5. Spectra of dia(omic molecules; Henberg-Nete yarl 194,1.
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MSPH-,,126-2t Atomie, Nuclear,.Dd Psrticle
Phvsies Lrb

L-3, T-r, P-{) 4 Credltr

iab on Atomie, Nuclear rnd Prticle Phyrlg is
io expos€ the studenS of M,Sc, students to experimentsl t€chnigues in atomic and nuclear physics

so rhaf fley can verifr some of lhc .€sults obttined in theory and develop confideace to h0ndle

sophisticated equipmenr.

col Acquirc hands on experionce ofusing particle delsctors such as GM counter and

Scintillation countor.

c()2 Handle oscilloscope for visualisation ofvarious input and output signals'

c03 Understand the basic ofnuclear safely manag€rnsnt.

c(x Perlorm scientific experiments as well as accuraiely record and malyze the

results of nuclear experiments,

c(x Solve applied nuclear problems with critical thinking and analytical reasoning.

Mapping of corrce ostcom6 wlt} the prcgrrlr ortcoo€s

POI PO? PO; P04 PO5 PO6 PO7 PO8 PO9 POt0 POI l POt 2

cot I I I 2 2 2

c(}2 I I 2 I 2 z 2 z

c03 I ! l I I 2 z z

co4 1 ) I z 2 2 2

c(x 2 1 I z 2 2 2 2
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llctaihd Syllebu*:

Norc: st'dcnt' rrc expcct€d !o perform rtlerst l0 erpcrimerts ou! of follorrying llst,

I' Determination of E/m ofclectmn by Normal Zceman Eilect using Febry perot irterftromet€r-
2. To verify the exiseenc€ ofBoh/s energy levels with Frafik-Hertz experimena.

l. Determination of Lande's factor ofDppH using Eleomn-spin resonance (E.s,R.) spectrometer.

4. Determinntion of ionization potential ofLithium.
5. Analysis ofpulse height ofgamma ray specrra.

6. To xudy the characteristics of C.M. tube.

7. To veri$ the inwrse square law using CM colnter,

8, To determine the dead time of G.M. counter.

9, To study ab6orption of bete particles is matter using CM counter.

10. To study Gaussian distribulion using 0,M. counrer.

I l. To estimate thc efliciency olGM detector for Gnmma and Beia source.

12. Determination ofPlanck's eonsranr using photocell and inierfetence filrers.

13. Verificsrion of Inverse squarc law using photocell.

14, To study Caltssian distribution using scintillation counter.

| 5. To study absorption ofgamma radiation by scintillation counter.

16. To estimat€ the efficiency cfscirtilldof countef.

Tcxt 8001ts:
/' Fundamsntals of Molecular spectrascopy: Colin N. Banwell and Eiaine M. Mccash (Tata

Mc{}raw- Hill Publishing Company Iinitedi.
2. Physics of Atoms and Molecules B. H. Bronxlen and C. ,!. Jarchain.

Refenence Bool*s:
f' Physical method lor chemists (second Edition): Rus.sell s. Draga (saanders college

Pablishing).
2. lntroductlon to Aromic Specrra: H- E. Whirc-Aw&arcl McGraw Hill. 1921.
3. Spectroscopy Vol. f, ll & lll; Walker & Staughen
4. fnboduction o Molecular spectroscopy: G.M Barrow-Tokyo Mc1ra* Hill, 1961.
5. Spectra of diatomic molecules: .l/e rzberg-New yorh 1944.-
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MS?H-427-21 Computatlonrl Physls t,ab-ll ! L3, T-f , P4 4 Crcditg

Courte Obieetiver: The aim and objcctive of thr lab on Comp[tationd Phyrict ll is to train the

studefits of M.Sc. class in understending numerical methads, the usage ofhigh level languege such

as C# Iang$ge for simul*ion of rssulls for different physics problems and graphic analysis of
physioal dat4 so that rhey arc well equipped in the use of compuler for solving physics related
problems,

Course Outcomes: Aa the end of the coursg the student will be able to

cor Understand and apply basics knowldge of numerical methods in solving the

Phvsics oroblems.
c02 Write programme with the C++ or any other high level language.

c03 Learn use ofgraphicsl methods in data analysis and solving physics problans.

co4 Solve physical problem" cnabling developmert of critical thinking and adrlytical
reasoning"

c05 Apply computational physics in frontier areas of pure and applied research in
physics and allied fields.

Mapplry of courre ootcomcs with the progmm o||lcomes

POr P02 PO3 P04 FO5 P06 PO? PO8 PO9 PO l0 POI I Por2

col ) 2 I z I I I J 2 5 2

c02 J J 3 2 I I 2 I 2 z

c03 2 3 2 I I I I

co{ J J
., I I I I I I I I

c05 l I I I J .,
I I
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lletelled Syllrbus:

Note: studetrb rre erpect d to perform a{eact l0 erpcrimetrts out of following list l!3lDg c++
and Gnuplol.

l- write a program to study graphica[y the EM oscillations in LCR circuit (use Runge-Kutta

Method). Show the varintion of (ii Charge vs Time and (ii) Cunent vs Time.

2. study graphically the motion ol falling gherical body under various etyects of medium
(viscous dra& buoyancy and air drag) using Euler method.

3. study graphically the path of a projecrile wirtr air drag using FN method. Find the horizontal
and maximum height in eirher case. lVrite your eomments on the findings.

4' sludy graphically the path of a projectire withour air drag using FN method. Find the
horizontal and maximum height in either cBse. Writ€ yoBr comments on the findings.

5. Shrdy tllc motion ofan artificial satellite.

6' study the motion of l *D harmonic oscilrator {wirhout and with damping effects). Draw graphs

showing the relatioos; i) verocity vs Tims. ii) Accereration vs Time iii) position vs Time. arso
comparc the numerical and analytical results.

7' study the motion of tno coupred harmonic osciflators. Dnaw graplrs showing rhe rerations: i)
velociry vs Tirne, iD Acc€lerarion vs Time iii) position vs Time, stso compare the numerical
and analyical results,

8' To obtain the energy eigenvarucs of a quantum osc rstor using tne Runge-Kutta method.
9. Study the motion ofa charged panicle in uniform electric field,
10. Study the morion ofa charged particle in uniform Magneiic lield.
ll' stttdy the modon ofa charged particre in combined unif<'m electric and magnaic fields.
12' us€ Monte carlo rechniques m simurate phenomcnon of Nuclcar Radioactivity, Do the cases in

which the daughter nuclei are also unstable with half life greater/less€r than the parcnt nucleus.
13' Use Monte Carlo rechniqucs to simurare phenomenon ro detennine solid angle in a given

geometry.

14' use Montc carlo r.,echniques to simuratc phenomenon to simurare arEnuation of gamma
rays/neutron in an absorber.

15' use Monte cafro teehniquss ro simurate phenomenon to sorve murtipre integrars a,,d compare
.esula with Simpson.s method.

Page 18 of 73
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16, To study phasc trajectory ofE Chloiic Pcndulum.

17. To study convection in fluids using Lorcnz sysem.

Tert looks;
I' Numerical Reeipes in C'l-'f The Arr of Scientific Cornpudng William H' Press, Saul,

A.Trxkolstn William T. Vctteding ard Brian P. Fbnn€ry, (Csnbridge)' 2nd ed. 2@1.

2. A FirstCoutse in Computrtieral Physics: P.L. DeVrics {John Wiley) 20fi}.

Rcfercnce Boekr:
L An introduction to Compuutional Physics: Tao Pang (Cambridge)' 2nd cd. 2006.

2. Computer Applioations in Physics: S. Chandrs (Narosa). 2006.

3. Computational Physics: R.C. Veff{a P.K. Ahluwalia and K'C. Shatma (New Age), 2005.

4. Objsfi orientcd Progrunming with C*: Balagurusamy, {Teta McGraw Hill), 5th ed' 201 I '
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MSPH-53r-21 Condenrcd Mrtter Physicr L3, T-lt P-0 .l Cr€dlls

Pre-r€quisltc: Understanding of graduate level solid siate physies

Coune ObJcctlverl Thc aim and objective of the course on Condensed Mrtter Physics is to
expose the students of M.Sc. class to the topics likc elastic constants, Iatticc vibrations" dielecfic
properries, ensgy band theory and transport theory so thar thcy arc equipped with the techniques
used in investigating these aspects ofthe matter in condeased phase.

Cource Octcone!: At the end ofthe course. the student will be able to

cor Gain in-depth knowledge about the formation ofvarious crystal struclure via
performiag calculations on their elemental p*rameters.

c()2 Differenti*e betwegn vsrious hitice lyp€s based on their lattice dynamies and

then explain thermal properties of crysalline solids.

c(}3 Understand the electron molion in pcriodic solids and origin ofenergt bands in

semiconduclors,

co{ To explain the b.sic trensport lheory for undersunding the transpon phenomenon

in solids

co5 Using various models of molscular polarizability. understand the dielecric

propcrties of insulators,

Mapphg of courrc outcomes witb tb€ p.ogrrm outcol|33

POI PO? P03 P04 PO5 PO6 PO? PO8 PO9 fo l0 POt I ?ot2

col J 2 , 2 I 2 I 1 2

c02 z
., 7 2

,| 2 2 2 2 2

c()3 t 7 7 I 2 2 2 2 I

c(x z J 2 2 I z z

c05 2 7 2 , a 2 I 2 2 2
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MSPH.532-21 Nuclerr Physies L3, T-r, P-0 4 Cr€dlb 
i

Pre-rcqslrite: Understanding of gnduate level physics

Courc Objectlvcs: The aim and objective ofthe course on Nucloir Physics is to fsmiliariz€ the
students of M.Sc. class to the basic aspects of Nuclear Physics like static prop€*ies of nuclei,
ndioactive deeays, nuclear forces, nuclear mdelq and nuclear rercrions sc that they ar€ squipped
with the techniques used in studying thex ttings,

ConFc Oltconcs! At the end of th€ course. the sludenr will be able to

col Undsrstsnd and comparc nuclear models and cxplain nuclear propetties using
nuclerr models,

c(n Understsnd slructurc and static propcrtics ofnuclei.

co3 Analyse vrious deca1, mode ofnucleus.

ool Use nuclcon-nucleon scr(ering and deutemn problem to explain naturc of
nucleer forc€s.

co5 Describe various types ofnuclesr r€octions and th€ir properties.

Mrpping of conn* olltcom€r with the progrrm outcomes

POr PO2 POI PO4 PO5 PO6 PO7 PO8 P09 POt 0 POt I POr 2

col 3 , I t 2 2 I

c(}2 J J 2 I 2 2 7 2

c()3 I 2 t ) I !, 2

c(}4 ) I z I 2 I 2 z 2

co3 J I I 2 I /, 2 7
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Detriled Sylltbus:

l. $latic propcrtias of nucleus: Nuclear rdii snd measurcments' nuclear binding energy

(review), nucl€ar momenls oJ .V*tetuti"' wave<nechanical propenies of nuclei' hyperfine

sfructure. lLectures 5)

2.Noclcarforces:Evidenee|brsaturstionofnuc|cardensityandbindingenergies('eview).- 
,tp". of nuclcar potentiat. C-una *a excited ststes of deuteron' dipole and quadrupole

rirometrt of deuteron, single and triplet pobntials, meson lheory of nuclear for7*ao*, 
t O)

3. Nuclerr decry: Review of barrier penetraion of alpha decay & Geiger-Nunal |;r::,|,1:
decays. Fermi theory. Kurie plots and compardive half:'lives' Allo\+ed ano lororcoen

t unritionr. Experimintal evidence fnr parity-violaticn in beia decay. Electrun capture

prof*ititi"., \ieutrino' daeetion of neutrinos, Multipolarity of gamma trensitions' inFmal

conversion process. (Lectarct Io)

4. Nuclear Modclsl Liguid dmp model, Binding energy; fission and fusion' Experimental

evidence for shell effects, Sheil t'4odet" Spin-Orbit coupling. Magic numbers".Application of
shelt Modcl like Angular momentr and parities of nucloar gtound stales. collective model-

nucle.r vibrstions spectra and rotational speclra, (Lectares 8)

5. Nuelosr reic{i,onr: Nuclesr r€actions and cross.secdons, Resonance' Brcit- W igner dispersion

formula for l=0 and higher valucs, cornpound nucleu! Dincr rcaclions" Tran-;;X::T,

Terl Fooks:
l. Nuclear Physics: Ining Kaplan Narosa) , 200I .

2. Theory ofNuclear Strucure: R.R' Roy owt B.P. Nigam (New Age' New Delhii 2405'

3. Handbook ofNuclear Physics: S, N. Gt*shat, S" Chod Pablishing ( 1994)'

RcfcFnca BooL!:
f. Basic ldeas and Conceprs in Nuclear Physics.' K' Hyde (tnstiture of Physics) 2001'

2, Nucfoar physics: Experimental and Theoretieal, H'S Hans (New Academic science) /'' ed

(20t l).
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MSPtr-533-2r Prrtide Pbyslcs L3,T-l,P-{l 4 Crcdib

Pre-requlsltc: course on Qusrtun Mechanics and euantom field Theory

Thc aim and objective ofthe course on Parlicle Physics is to introduce the trlsc, stuaents to *e
invariance prineiplcs and conscwation laws, hadron-hadron interactions, rolativisic kinematics,
*atic qrark model of hadrons and weak interactions so rhat they grasp the basics offundamental
particles in proper penpectivc.

Counc ()ulcorer: At the end of the course. the gudent will be able to

col Ovcrview lhe particle spectrum, their inter.ction and major historical snd latest
devclopmants,

c02 Understand tle implications of various invariance principles and symm*ry
prop€rties in parlicle physics.

c03 Master rel*tiyistic kileoatics fot cotnDutations of outcome of various r€actions

and deay processes,

c(x Properties of baryoff and incsons in lerms ofnaive nonrclativistic quark model.

c(x Weak interacrion in quarks and leptom and how that this is rcsponsible for B

decav.

Mapping of co||rEe outcsmes witb the progrant oulcomes

POI PO2 PO3 PO4 PO5 P06 PO7 P08 P@ PO l0 PO POl2

col I I L 2 I I 2 I
rl J

cuz I I 2 z I I 7 2 )

co3 I I I
.,

I I z 2 )

c(x t t 2 I 1 2 2

c()5 I t 1 z 2 t 1 )
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2. lnvrriance Principles rnd Co[servltlott
quantum mcchsnics, Parity. Pion parity.
reversal inveriance. CPT theorern.

f. x. 6chof Prattb Tcctni@l urtirt,'i/'x' f,,ap.iahdd

l,aws: lnvariancc in classical mechanics and

Charge conjugation, Positronium decay. "l'ime

(Lectures 7)

Detailed Syllabus:

l. Intruduetlon: Ffinions and bosons, particles and antiparticles, qusrks snd leptons'

intEractions and fields in particle physics, classical and quantum picturcs. Yukawa picture'

types of interactions - electromagnetic. weak, strong and graviialional' units.
(Lectares V)

3. tladro*-Hrdttrn lnt€rrctionss Cross scction and decay rates' Pion spin, lsospin' Two

nucleon system. Pion-nucleon syslun. Strangeness and lsospin. Giarity, Total and Dlastic

ctoss seclion" Parricle production 8t hiSh ensgli. (t*ctures 71

4. Relstivistic Kitremrtics rnd Phasc Space: Introduction to relativistic kinematics, particle

rcactions, Lorentz invariant phase space. two-body and three$ody phase space, dslilz plots,

K-2pdecay, t-0 puzzlg dalitz plors for dissimilar panicles, Brsit-wigner resonance formula,

Mandelstem variablcs. (Lectules 7)

5. Sfttic Qoark Mo'del of Hsdronc: The Baryon decuplel. quark spin and color' baryon octet'
quark-antiquark cnmbination. ( Lecture.r 7 )

6. Weak lnteractio$: Classilicslion ol' weak interaclions, Fermi theory' Parity non

consenation in S{ecay, experimental determination of parity violdion, helicity ol'neurino,
K-decay, CP violation in K- decay and its experimenul determination'

llcclure't 7)

lert Boo}s:
l. Intmduction to High Encrgy Physics: D.H. Pe*ins (Cambridge Univcrsity Press)' 2000'

2. lntroduction to Quarks and Partons: F"E. Close (Academie Press. London). | 979'

3. lntrcduction to Partiele Physics: M.P. Khanna (Prenlice Hall of lndia- New Delh|' 2004'

Refcrcncc Books:
l, An Introdustory Course of Particle Physics: Palash Pal (CRC Pressi.

2. Etementary Panicles: LS. Hughes (Cambridge University Press). 3d ed. l99l '

3. Gauge Therrry of Elementary Panicle Physics: T"P Cheng & l-.F' Li (Oxford).

4. Dynamics ofthe Standard Model; J.F, Donoghue (Clomb dge tJnivercily Press).

5, First Book of Quantum Field Theory: A. t,ahiri & P. Pal. Narosa" New Delhi'

6. lntroduction to Quantum Field Theory: M. Peskin & D.V. Schroeder. (Levant Books)'

Sdrena .t sr&eb,6 (lv,Ee Phftk) It'r,h 202 I &. Oatuaxlt
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Elective Subject -I
MSII-53.,-2t Sibrc Oplcr and ltloa-llneer optler L-3, T-1, P-ll 4 Creditg

Prerqubite: Undersranding of grrduate level optigs and Lasers

Courrc ObJective* Course ObJectlves: The aim and o{ecrive ofthe course on Fibre Opties
rad Nonlinerr Optics is to expose th€ M.Sc. $frdents to the basics of the challenging nsearch
field ofopt cal fibres and their ux in nonlinear optics.

Cotttra Outcomar: At the end ofthe course. the student will be able to

cor Understand the s*ructure ofoptical fiber ad describc proporths ofoptical fibers.

c02 ldentiS and comparc the various processes of fibers fabrication

c03 Describe the opics of anisotmpic mcdia

c()4 Analyze the electro-optic and acousto-optic effects in fibers

c(x analyze non.linear effeca in optical fibcrs.

Meppilg of cour*c outcomer witb th. prognm ostcoDca

POI PO2 P03 POd PO5 FO6 PO7 PO8 FO9 POl0 POI I POI2

cot , 2 I I J I

coz J 2 I I I .l I

c()3 .,
I I I I

co{ 1 I J I

c()3 ,'
I I I
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Dstrilcd Syllrbur:

l. optical fibre rnd its propertier: Introduction, basic fibre consfructio$" prop&gstion oflight.

mides anr, the fibre, iefractive index profile. rypes of fibre. dispcrsion' dau 1t11 and band

width. attonuation, leaky modes. bend;ng lotses. cut-off wavelength' mode field diameter'

other fibre types. - llectures ?)

2. Fibcr febdcrtioo rnd c.ble dcsign: Fibre tbbriEation, mass pmduction of fiber" comparison

of the proeesseS, fiber drawing p-rocess, coatings. cable design requircments. typiCal- cable

design,iesling. (Lectares 51

3. Optice of rnisotroph mdia: lntroduction, the dielcctrie tensor. stored electmmagnetic

energy in anisotropic media. propagation of monochromatic plane waves in anisotmpic
media. dirccrions ofD lor a given wave vector, angular relalionships between D, E. H, k end

Poynting ye{.tor S. the indicatrix. uniaxial crystals, index surfaces. other surfacEs related to the

uniaxial indicalri:r, Huygenian Gonstructiong reurdation, biaxial crystals. intensity through

L K G,.Jr.l h,rqab nn:rrnlc.y' Unt,,qta' frydtQb

polarizer/waveplate/ polarizer combinations. (Lectures l0)

4. Elcclr{}optic lnd acousto-optic eflects and modulation of light berms: lnhduction to
rhe electro-optic effse$. linear etectro-optic effec! quadratic elec8o-optic effects,
longitudinal electro-optic modulation, rransverse electro oplic modulation, electro optic
amplitude modulation" electro-oplic phase modulation. high frequency wave guidg
electro-optic modularor, srrain optic tensor. calculalion of LM lbr a logitudinal &coustic wave
in isotropie medium, Raman-Nath diffraction" Raman.Nath acousto-optic modulator.

(Lectures 101

5. NonJinear optics/proecscos: lnlroduclion, anharmonic potentials and nonlinear polarization,
non-linear susceptibilities and mixing coe{Iicients, parametric and other nonlinear processes,
macrosoopic and microseopic susceptibilities. (Lecturet 8)

Tert Books:

L The Elemsnts of Fibrc Optics: ,5. L.Wymer and Meanlon {Regens/Prentice Ha\, t992.

Reference Books:
/. Lasers and Electro-Opties: C.C. Dair (Canbritlge (iniversity Fressl, !996.
2. OFficel El.ctroniss: Guhak & Thyagamjan (Cambridge llniv. Pressl, 1989.
3. The Elements ofNon-linear Opries: P,N. Bwchsr & D. Couer (Camhridge University press),

1991.

Sdlc,ra & Sgle,{.s (M,$c. phytlc{) terch A02 t A On*s.d1

n/w
Head 6fDepartn:ent
Depaitrne nt ni Fhy3ics
l.l(G'ririi !ltl;|, r .:rr^;',':r linlarity "hbndq
Kepurinaia, Funjab-144603
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MsPil-$$2r -I
Rrcfe$on Physics L3, T-1, P-0 rl Creditg

r I crreq..Grrc; uno€rs{angtng ol graduale level nuclear physics

sudertsori,r.scc'*.;;;;#ffiT;:;T#":T#,mHlll.t:f A,'*",j#;Jfthat they undersr'nd rhe de.aitsof rhe *a*ryr"e #;;;;;;';.'il#;;;;Jf;il;ilto be radiation or nuclear physicists in their careJr.

. ^. urr; sru ('r rns coutse, tne student will be able to

fu% v.rrous moqes or Inleraetrcn of electromagnelic radiations and
char3ed particles with matter.

c(}2 p'er.,.6q!-,. v*rruu! rlpes or racratrcns based on their interaction with matter.

-

Lcarn and undennnd abouc()3

c(x Usc dilfercnr anal
anarysts and electron spin resonance speclroscopy.

c(}5 .*Jrtru r pq rrocnrs .o anaryza ellecls of rSdiation on various obiecr.
Mrppingofouffi

r(Jo rvl PUt PO9 PO t0 POtl POr 2

cor J I I z 1

c02 I I 2 z. 2 2

c03 ) I z z 7

co{ 2 z )
2 2

c()|' J 2 J J 2 z 2 2

tdlniirra' Puniab-
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D€lalled

l. Interrctiotr of decfromagnetic rrdiations with Mrtt€r: Different photon interaction
processes viz. photoelectric etfect Compton $att$ing and pair production^ Minor
interaction pft,c€sses, Energy and Z dependorcc of panial phoron interaclion procssses.

Attenuarion coefJicicnts, Broad and ngrrow beam geometries, Multiple scattering.
llectures ]0)

2. loterrctiol of cbrrgcd prfilcles wlth Mrtter: Elastic and inelastic collisions with
electrons and atomic nucleus. Energy loss of heavy charged panicles. Range'energy
relationships, Straggling. Radiative collisions ofelectrons with atomic nueleus.

(Lecrures l0)
3. Nuclear De&clon rnd Instrumcrtatiol: Ceneral ehsracleristics of detectors, Gas filled

detectoru. Organic and inorgrnic scintillation detectors, Scrni-conductor detectors [Si(Li],
C{Li) HPCe]. Room teoperatur. detgctors. Camma ray speclromele*. Camma ray
spectrometry with Nal(Tl) scintillation and semiconducror detectors,

lLecrwet l0)

4. Andytic.l Techniqucc: Principle, instiumentation and sp€ctrum analysis of XR-F, PIXE
and neutron activation analysis (NAA) techniques. Theory, instrumentation and
applications of electmn spin rcsonance spesrroscopy (ESR). Experimental rechniques and
applicetions of Rutheriord bsckssattering, Applications of elemBntal analysis and nuclear
medicine.

dLectures I A)
Tert Bools:

l. The Atomic Nucleus: R.D. Evans, Tata Mc Craw Hill, New Delhi.
2. Nuclcar Radiation Detecoors: S. S. Kapoor and V. S. Ramamurthy, Ncw Age, Intemalional,

New Delhi.

Reference Books:
l. Radiation Detecrion and Measurements: G. !:', Knoll. Wiley & Sons. New De lhi.
2, Introductory Nuclear Physics: K, S. Krane, lViley & Sons. New Delhi.
3, An Introduction to X-ray Spestromolry: Ron Jenkin, Wiley,
4. Techniques for Nuclear and Panicle Physics Experimenrs: W. R. Leo, Narosa Publishing

House, Ne*' Delhi.
5. lntrduction ro experimenral Nuclcar physios: R.M. Singru, Wiley & Sonq New Dethi

Elective Subject -l
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I. X" Aural Pvdat l chnte,f UaiE rat , tw.thol\

MSPH-536il Nonllncrr Dynrmlcs r.,.3, T-1, P".t! 4 Credits

r I st..1rrirrrc; vnsefsunotng ot gfadurle lev€l physies

----'! vurwr.'s. r us .r,.t .o.q ooJecuve or lnc cot rg on Nodhcrr llyrrnics is to familiarEthe M.sc. studenrs wirh the basics of th. r**dt;;;;&;r.rilr n"m oraynamics of nonlinearHamihonian systems.

-

('-rrc. .lnr6i-r 
^..!^ --r,d. ^r 're sns (,r urc sourse, Ine slud€nl will bc able to

u.'r.cr>ums ossrc Knowtedge ot nonlinear dlnamics and phenomenology of
chaos.

co2 nryrJ rl'c l\rurr or synamlcat systems theory an conlext to modcls.
-c()3 &s,' r^rt oJ rotytng probtefts on solving nonlinear problems using numerical

methods.

rcc(x v,r*,J,.''., rltuurton approacn lof descnbing various physical system.
c05 \.Krurt sr.$sreru cnaos and euamum clraos,

%rlr.l,t rr.g ur (ourle |,|trcomct w n tir pfagrfm o[tcotnec

I Dnl I Da\r I rnt-T-G;-_T-_:xi1*:::i'-r:::-:-prvf r1J0 tu7 POE PO9 PO t0 POtl POI2

cor z I I 2 2 2 )
c(}2 t

I ) I I I I 2 I

c(}3 3
.,

2 I 2 I

t

I 2 I I

c(x "| 2 I 2 ) I

co5 2 2 I a

Set at a 

WM.sc. 
phrskg Acact 2t 2I i, nrn eds

aeadffiePr'ttff:1..
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Ihtrlled Syll|bus:

l. Ph€nom dry of chros: Linear and nonlineet systems, A nonlinear electrical system,

Biological population growth model, Lorenz model; determinism, unprcdictability and

divergence of trajectories. Feigenbaum numbers and size scaling, self similarity, models and

universalig ofchaos. lLectures 8)

2. Dynrmicr lD St te sprcc: State space, autononous and nonsulonomous systems' dissipative
syslems. one dimension*l state sprc.e. Linearization near fixed points. lwo dimensional slate

space. dissipation and divergenee lheotem. Limit cycles anrl their slability. Bifurcadon theory'

Heuristics" Routes to chaos, Three-dimensional dynamical sy*ems' fixed points and limit
cycles in thrcc dimensions, Lyapunov exponents and shaos. Three dimensional iterated maps,

U-gequence, {Izcrwes l0)

3. llauiltonirn Syrtem: Non-integrablc systems, KAM theorem and period dolbling" standard

map, Applications of Hamiltonian Dynamics. chaos and stochasticity.
(l*ctures E)

4. Quentiltirg Chaoi: Time series, Lyapunov exponsnts. lnvariant measure, Kolmogorov -

Sinai entropy. Fractal dimension, Statistical mechanics and thermodynamic formalism.
llecnres 7)

5. Qrrnaud Chaor: Qumtum Mechmioal anslogigs of chaodc bohaviour, Distribution of
encrgy eigenvalue spacing, chaos and scmi-olassical approach to quantum meshanics.

(Lectures 7)

Text Bools:
L Chaos and Non Linear Dynamhs: R.C. Hilbom {Oxford Univ. Press)" 200 | .

Reference Books:
l. Chsos in Dynamical Systems: E. On {Cambridge Univ. Press). 2@1.
2. Applicd Nonlinear Dynamics: A.H. Nayfeh and B. Balachandran (Wiley). I995.
3. Chaos in Classical altd Quantum Mschanics: M.C. Gutzwillcr {Springer-Verlag), 1990.

Schc'ne & SyUaU$ (r't,Sc. Physta) Sateh 2A2t 4 Onverdt Page 5l of73
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L L &.jtd PvrJab f'.c.h,tld,l uair!|titt, Napr/,rthota

"*ry* f*.Sc phr.srcJ} B{tch Z02t & Oawards

l-ffitU:ffi'*:q*

Elective Subject -Il
MSP[-S!7-21 Pbsmr Physht If3, T-1, P-0 4 Credits

rfc-rBqulsll3: Lourse o|l bleclrodynamics

F-ffi: =i--;-*------::---:L.ur!' r\'uJcrsr.yc!: Ine arm Snat obJecgve of ihe eourse on prrsmr phyeics is to expose theM.Sc. students ro the bmics of the challenging research field plasma physics.

r-l,|I'!c \rr.llsorEcsr: 6,r rne eno ol thc course, the sludent will bc able to

tu r,llucrsranc me ongrn oI ptasma. conditions of plasma formation and propenies
of plasma,

coz Distinguish Uerween t'
statistieal appRrsch to describe diflerent plasma phenomena.

co3 Classify propagaio
and non-magnetized plasma.:

co4 Describe thE basic transport
mobility for both magnctized and non-magnetized plasmas.

c(xt Formulale ttre conCition-
thcrmodynamic equilibrium. or non-equilibrium. and analyze the stability olthis
equilibrium.

mapprtrg ot Gour39 o[lcoues with the prognrm outcoD€s

PC'I PO2 PO3 PO4 POJ P06 PO7 P08 POg POr 0 PO PO t?

col I I I I I I 2 2 2

ct)2 I I I I I I 2 2 I )

c()3 I I I t 2 ) I 2

c04 I I
I I I 2 2 I 2

c(x t 3 2 2 2 I ? t I 2
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Eche 4 & Sftt4bt s (M.Sc. Pkyslc! Aabh 202' & Onvtrds

L K auJrat Pvajab rech',tcd uniwt"t' lept'nhdla

A/
1q"s6sffir,rt*ent
DePartri",enr o{ t'hysics 

..

,Hffi l:l;ii,'5i;i'fj{ fffii

Dctriled Syllrbus;

l. lntruductiotl Plasma state" elementary concepls and delinitions of tcmperature and. ol}er

p$Emeters. occurrence and imponance of plasma for various applicalio,ns.- Ptoduction of
blssma in the labomtory, Physics of glow discharge. electron emission, ionlzation, brcakdown

of gases, paschen's laws and differenl regimes of E/p in a discharge, Townsend dirharge and

rhievotution ofdischarge, (Lectures 8)

2. Plrsme dirgnortic$ Probes. energy analyzer* magnetic probes and optical diagno:tics'

preliminary Joncepts. - (Lectarcs 5)

3. Single prnicle orbit theoryl Driss of eharged particles under &e effect of different

combinations of eleAric and magnetic fields. Crossed eleotric ond magnetic fields'

Homogenous electric and magnetic falds, sptially varying electric and magnetic fields, time

varying cfectric and magnetic fields. panicle motion in large amplitude *^'"''rrorruru, 
,,

4. Flaid descriptior of phsmrs: distriburion functions and Liouville's equation, macroscopic

paramelers of pt"tmu- two and one fluid equations for plasrna..MHD approximations

iommonly used in one fluid equarions and simplified one fluid and MHD equarions. dielectric

constant ;f field free plasm4 plasma oscillations, space charge waves of warm plasma

dielectric constant of 
-a 

cold magnerized plasma ion- acoustic waves, Alften w.ves"

Magnetosonic waves. (kct*es l0)

5. Stsbility of lluid plesma: The equilibriom of plasma. plasma instabilities. stability analysis'

two s$;m instability, instability of Alfven wares. plasma supponed against gravig.. by

magneric field. cnergy ptincipf.. micmscopic eluatii.n; for my body systcm:. Sutistical

eqtiations for many boiy *yrtirt. V lasov cqualion and its properties. drill kinetic equation

and its pnoperties. (Leclures 7j

Text Booksl
l. lntroduction to Plasmt Physics' F F. Clen

Reference Eooks:
f. Principles of Plasma Physics, Ktall and Triavelpice

2. Introduction to Plasma Theory, D. R Nicholson

3. The Plasma State, J.L. Slnhet
4. Intmduetion !o Plasma Physics, .ll Umcn

5. Principles of Plasma Diagnostic, LH. H*chinson
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&* ,ru"* (M.sc. pb,t,.,) Batch 202r ir on,tat.-

aeff.f ll'ePiidrnent

ffifiiiiiTl;TfYrm

Elective Subject-Il

MSPII-53&2r Structures, Spectn end propertlc{ t-3, T-1, p-0
of lliomolecsles I

4 Credits

Prc- requ lslte: Uadenianding of grad@

j 9:"-y O.bJqtves: The aim.and oUi.cii"" "tth"@
I :-:_9f:lT0|:s, rs to.temitiariz€ the M.Sc. studenrs with the basics of rhe rccenrly emerging
i rcsearch tield ot dynamics of Structures, Spedra and propenies of Biomolecules.
I%r-orllc rrurcomet: Ar the cnd ol the course, the student will be able to

u(,l DesEribe various structural and chemicat bonding aspecx of niomotecutei

c02 Understand etructure and thcoretical rectrniq"es anA -til"i, ,ppf
Biomolecules.

to

c03 Undersund use of various specfoscopic techniqux and rt ei. appfcarion toltre
Biomolecules.

c(x Undcrsknd the sructure-Function relationship and modeling;f biomolecules.

Lt,J uuttlne and corelate for providing solution to interdisciplinary problun,

Mapping of coutre outcomes plth tte prognn-ttcotlca

POI PO2 POI PO4 po5 PO6 PO? PO8 PO9 por 0 POrl POt 2

cor 2 I I J I 2

c(}l 7 I t 2 z I

co3 2 z 2 1 2

coc z 2 2 ) 1 2 1

c05 I 2 2 2
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Detailed Syllrbuer

l. Structure fup3cts of Bismokcule: Conformational Principle* Confonnation and

Configuration lsorners and Derivrtives. Structure of Polynucleotides, Slruclure of
Polypeptide Primary, Secondary, Tertiary and Quatemary Srructure ofProteins' Structure

of Polys{ccharides. (IAeturesl?)

2. Theorerhd Technigues rnd Thcir Application to Biorohcul,es: Had Spherc

Appcoximation. Ramachandtan Plot, Potcntial Energy Surfrce, Outline of Molecular
Mechanics Method, Brief ideas about Semi.€mpirical and Ab initio Quantum Theoretical
Methods" Molccular Chargc Distribution. Molecular Elecrostalic Potential and Field and

their uses. (Lectures l0)

3. Spectrorcopic Techniqucs and tlcir Application to Blomoleculs: Use of NMR in
Elucidation of Molecular Structure, Absorption and Fluorescence Spectroscopy, Cireular

Dichroism. Laser Raman Spectfosoopy, lR spectroscopy, Photoacoustic sp€ctroscopy'

Phoro-biological Aspecrs ofNucteie Acids. (l,ecrure-r l0)

d. Structlre-Functlon Relationship end Modeling: Molecular Recognition. Hydrogen

Bonding, Lipophilic Pockets on Receptols, Drugs and Their Principles of Action. Lock and

Key Modcl and lnduced fit Model. zctures la)

Tcrt SooLs:
l. Srinivasan & Pattabhi: Stntcturc Aspects of Biomolecules.

Refereuce Bookr:
|, Govil & I1o.rar: Conformations of Biological Mol€cules

2- Price: Brsic Molecular BiologY
3. Putlnon: Quntum Melhanics of Molecular Conformadons

4, Lehninger: Biochernistry
5" Mehler & Cordes; Biological Chemistry

6, Smith and Hanawarl.' molecular Photobiology' lnaeaivation and Recovery

84tcw il Sf a'{ts $n Se P*tstd,' Aoach 2021 &. Onwor&

Hffifu
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Kt
Sc*@S{yAo,,rs 6* Phystd) Batch 2AZt &. Onvantt

Hea#6f Deo',rrnent
Departrneni oi Physics
l.l(Gulrd PunF Ii.hniill dnttriy Jlbnfir,
Kepurthala, Punjab-1 44603

L ll,GaJral tug& Tdtrtd aatud'sitt, Kaptrlhald

Elective Suhject - II

MSPrI-539-2t Scicnce ofReaer'ebto sonrcc of
Euergr

L3, T-t, P-l) l 4 Credits

Prc-rcqlisite: Understanding of graduate level semiconductor physics

Coune ObJectlver: The aim
Sources is to expose the M.Sc.
energt, hydrogon energy, etc.

and objective of the course on Scieace of rencnrrble Energr
sludents to the basics ofthc altemative energy sources likc solar

Courr* Ortcomer: At thc snd oflhc coutse. the student will be able to

col Undcnund the en*gy demgnd of world & distinguish between traditional and
Ell€mative forn of energy.

c02 Describe the concept of solar energy mdiation and th€mal applications.

c(}3 Anolyre making ofsolar cell and its types.

co{
c()5 Compare wind eneqy. wave energy and ocean thermal orergy conversion-

Mrpping of eoorre ortcomca witb lhe prognm ootcomeg

FOt po2 PO3 PO4 PO5 PO6 PO7 Po8 PO9 POr0 POI l FOt2

cot I I 2 J 4 2

ctlr 2 L I .' I

c()3 2 2 I I 3 I

col 2 t I I I I

c05 z I 7 J I
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Sct€''E e StUatu (N.Sc, Phlri6) Bt cf, 2021 tk Otvsrds

,d'\(y
rs6 rt lePrrrtrhent

P:lr tr [ :i I ; ;i-l:ii:;'*
H"J;'i u,r, Pt: lab-144603

Deteiled Syllabus:

L lntroduction: Production and reserves of energr sources in the world and in lndia, need
for ahernetivcs, renewable energy sources. (kenres 8)

2, $obr Encrgy: Thcrmal applicafions, solar radiarion outside rhe osrth's atrnosphere and at
the earrh's surflace. Principal of working of solar cell. Perfomance characteristics of solar
cell. Types of solar cell, crystalline silicon solar cell, Thin film solar cell, nuhijunction
solar cell. Elcmentary ideas of pemvskitc solar cell, dye synthesized solar ccll and Tandem
solar cell, PV solar cell. module array, and panel, Ap,plications. (Izcures I l)

3. Ilydrogen Encrgr: Environmental considerEtions, solar hydrogen lhrough photo
electrolysis and f,roiocaralytic proc€ss, physics of material characteristics for production of
solar hydtogcn. Storsge proc.ssses, solid stale hydrogen sron€e materials. strucrural and
electronic. properties of storige materials, new stonrge modes, sofety factors, use of
hydrogen as fuel; use in vshicles and electric generation, fuel cells,

{Lectures I 0)

il. Otber source3; Nature of wind. classification and descriprions of wind machines, power
coefficient energl in the wind, rrave energ}. ss€an thermal energ;r conversion (OTEC),
system designs for OTEC, basic idea about biogas, biofuel, and biodiesel-

(Leaures 8)

Text Bools:
l. Solar Energy: ,S. P, Sakhatnc {Tata McCrow-Hlll, New Delhl, 2408.

Reference Bookr:
f . SolarCell Devices: Forasl /l cademic Pwss, New York),2010.
2. Fundamentals of Solar Cells, Photovolaic Solar En*gy: Fahrenbruch and Bube

(Springer, Berlin), I 982.
3. Photoelectrochemical Solsr Cells: Clsn*o New Ase , New Delhi).

Page 57 at73



t t' G$.rt PuCtb lrdr'nld Ualvrq:trr,lbgtttthalt

W*,M.Se 

PtulJcs) BM 2ozt &oEwarutt

ir.frtftffi$t-'*

MSPH-54&21 Condcnc.d Mrttcr Physics Lrb r-3, T*1, P-l) 4 Cr€di6

prc-reqniritc Undersranding ofgraduale lsvel solid stde physics experiments

@ o6.iectne oi the eourses on Condensed Mafter Physics l,ab is
to trsin the *udents of M.Sc. class to advanced experimental techniques in condensed mattef

physics so that they can investigale various r€levant aspeds and are confident to handle

sophisticated equipment and analyze th€ dala-

will be ablo to

col Measure eonau*ivity. resistivhy and dermodynamical properties of solids.

c(}2 Measurc rnagnaie properties md magnetic Hlavior of msgnetic matcials.

c()3 Describ€ the lasice dynamior of simple lattice structures in terms of dispersion

relations.

c(x Design and cany out scicntific expcriments as well as accuratcly record and

anelyze the results otexp€riments.

c()5 Solve problem with crilical thinking and analyrical rcasoning.

Mrpping of corne outcomd uitb the progrrm oltlcomog

pol PO2 PO3 PO4 PO5 P06 PO? PO8 po9 POl0 POt I PO t2

col I z 2 I

c(n 2 I I I 2 2 z 2

c03 I I I 1 2

c()4 1 2 t ", 2 2 ) 2

c(}5 5 J 1 J 2
.,

2 2
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Ddriled Syllabur:

Note: Stod€nts arc erpectd to perform rll€ast len erpcrimetrts o|tt of follo*lrg lisl.

L To study tempcraturc dependence of conductiviry of a given semieonductor crystal u$ing four

probe method.

2. Verilication ofcurie-weiss law for thc elcctrical suseepibility of a ferroelectric malerial.

3. To detcrmine charge carrier dcnsity and Hall coclficien by Hall efrect.

4. To dstcrmine magnetic sssceptibility cf matarial using Quink 's tube meihod.

5. To detennine energy gap and resistiviry of the semimnductor using four probe method.

6. To sudy the B-H loop charaderisties.

7. To determine dieleetric constant of a material with Microwavc set up.

8, To measurc the Curic ternperaturc of a given PZT sample.

9. To measu.e the velocity of uhrasonic wavc in liquids,

10. To $tudy dispcrsion rclation for Mono-atomic snd Diaiomic lattices using Lattice dynamic kit.

I l. To srudy thc properties of crysals using X-Ray Apparstus.

Text Books:
l. Iniroduction to Solid State Physics: C. Kittel (wiley, New York), &th ed 20{5
2. Qusntum Theory ofSolids: C. Kittel (Wiley, New Yorb 1987'

Rcferencc Boolr:
L Principles ofthe Theory of Solids: J. Ziman (Canbridge Unive'sity Press) I97l
2. Solid State Theory: Walter A. Earrlson (Tata McGraw-Hill, New Delht) 1970.

3. Liquid Crysrals: S. Chnrdrsse*har (Conbridge University). 2nd ed 1991.

Schcrtc & Syttc}.ts (M.5. Phfdca) Aokh 2A2t & Ona,ords

5/
''-ffi*l ll.*t*
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Hear) c,ff irrorcnt
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[f J,iliT; i, *i;lilrl i'i[55

Elective Subject -Iil
l\,IfiPII-s41-21 Phydca of Nrnometerirlo L3,T-l,P-o 4 Credi8

Prc-rcquklte! Condensed matter physics

Coune Objcctive*r The aim and objective of the cnurse on Physics of Nano'materlals is ro
familiarize the students of M.Sc, to the various aspcts relatcd to preparetion, characterizalion and
study of different propetics of nanomaterials so that thcy can pursue this emerying research field
as careef,

Course Outcomer: At the end ofthe course. the student will be able to

cot Apply thc knowledge on See electrott theory to the band struotur€ of metnls'

insulators. and serniconductors.

c(n
c03 Describ€ the use of unique optical prope'nies of nanoscale metallic structures for

analytical and biological applications

c{x Und.nt*d tt" thtsiiit snd chemleal propcrries of carbon nanotubes and

nanostructured m€soporous materials,

co5 De&rmine fu propvty reiationships in nanomaterials as well as rhe

concepts, not applicable at latger lenglh scales.

POI PC'2 PO3 PO4 PO5 P06 PO7 POE P09 PO t0 FOt I PO l2

cor I 2 2 2 I I 2 t

co2 I z t 2 I I
,) J

c()3 I 2 2 , 2 I 2 2 t

c()4 I 2 z I I z. 3

cos I 2 2 7 I I z
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Detaibd syllabus:

l. Ind[ctory Aspecrts: Fres €lectron theory and ils features' ldea of band stnrcture - melals'

insulaton snd semiconductors. Densily of itate in one, two. and three dimensional bands and

its variation with energy. Eff€ct ofcrystal size on density oi stales and band gap. Examples of

nsnomarerials. {Lectares 8)

2, Syothesls of Nalometsrick: Botto$ up: Clustor !3m gvanorarign' ion beam deposition'

*itti."t U"tft deposition *ith capping techniquos and Top down: Ball Milling'
tl'ecturet 8)

3. Geserrl CbrraeterhJtioB Techtriqust Determinadon of particle size. srudy of taxture and

microstructure, Increase in x-ray diffraction peaks ofnanoparticl€s. shifr in phoro luminescence

peaks. variation in Raman specira of nanomiterials. photoanission microscopy, scanning force

microscopy. (Lectvres 8)

4. Quetttum Dots: Electron confin€ment in infinilely deep sguare well, confinement in one and

tivodimensional wells, ldaa of quantum well saueturc' Examples of quan$m- dots'

specrroscopy of quantum dots. {Lect*res 8)

5. Carbon brsed Nanomrterids: Synthesis. sructural, and elec8onics properties offullerones'

carbon nanotubes, and graghene, Functionatisation of carbon Nanomaterials. Applications of
earbon based Nanomateiials. uxctures 8)

Tcxt Bools:
t. Nanorechnof ogy-Molecularly Designed Materiats: G.M' Clnw & K'E Gonsalves (American

C he nica I Soc iety), I 99 6.

2. Nanotechnology Molecular Spsulations on Global Abundance:

1996.

Schqz iL Syl,a,',s (tt.Sc P*ystcs) Ea.,f,h 2021 & On?,ardl

f. tL Gnjd P.n|4b T.ght icd Urtwttt ' 'kpahak

B.C. Cran<lall (MIT Pres.sS,

Referencs Books:
l. Quantum Dot Heteroshuctu rcs D. Bimerg, M. Grutdmann urul N'N' Ledentsov (Wiley)'1998'

2. lntroduction to Nmotechnology, charles P. Poole Jr. Frank J. owens, wiley Sludent editiou

John Wiley & Sons lnc. Publishes (2003).

3. Nanorechnology: A gentle introduction t0 the next Big tdea. Mark Rstner & Daniel Ratner,

LPE. Pearson Eduexion (2002).

4. Nanostructur€s and Nanomaterials: synthesis: Pfawrties orul ,Applieotiont, c. caa, Imperial

College Pres 2nd edilion (201l).

J. NANO: The Ess€ntials ,.understanding Nanoscience and NanotEchnolow"i T. Pradeep. Tata

Mccraw-fIitl Publishing Compary Limited, New Delhi QA0V)'

6. Advanced Micrc' & Nanosystems. CMOS-M€MS: O' Btand cnd G K' Fedder, llileyYCH

00t8)
7. Nanophotonics: Paras N. Prarad, Wiky' Inle,rcience (2004)-

8. Bioaredical Naaotechnologl: NH Malsch, Taylor & I:rancis Group {2005)'

6-2
l-lead r:f DePrrtment

P,ffif;:;;fiillil,?,*,
t<Irj"rr:,t:", Ptrr'i--'5' 1 44603

{-
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Elective Subjecr -IlI
nilsPH-542-21 Erperlmcalrl Tochoiques in

Nuclesr rnd Prrticle Physles
L3' T-l' P-0 | tt Ctldits

Prc-rtqulsite: Course on Nuclear and Particle Physics

Course Objectlves: The aim and objectivc of the course on Erperimerrtal Teelniques in
Nuclear rld Panich Physics is to erpose the sadents of M.Sc. studsrts to experimental aspecrs
ofdifferant equipment and methods used in the fields ofnuclear physics and particte physics.

Courre Outconcs; At the end ofthe courrc. the stud.nt will be able to

col Understlnd various experimennl &chniqnes for describing interaetion of
radiations with marer,

co2 Use eror analysis for expedmental data.

c03 KnowlEdge about th€ diffcrent types ofthe radiation detectors.

c(x Apply the knowledge ofdetcctors for various applications

c0s Equipped with thc basic knowledge about the experimenral m€thods used in rhe
various laboratories across the world.

Mnpping ofcourse outcomcc witt tbe progren outcomc6

POI PO2 PO3 PO4 P05 P06 PO7 PO8 PO9 PO l0 POI I P0r 2

col 2 I I

c02 I I

c(}3 I 2 2 7

c(x I I ) 2 2

c()5 I J I 2 2 z

ffi 
*utt"" ($'sc. Phrdcr,) u6t 2a2 t & ors,ards

ffif,'K:ifu
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Sch,'r,' &. Syusbr.s (M,Sc Phttis) I4,tch 202t l* On$tflls

K/v
Head of Dk'Ylrnenl
O"ou'1rne ni nf Physils 

.

'ffir ;,;;i j: 1; 
j.llili iffi 5

Ihtril€d Sylhbus:

l. Dotection of radlatbrs: Interaction of gamma-rayS electrons, heavy charged panicles,

neutrons, neutrinos and other particles with matter (Qualitstive deseription only) . General

propenies of Radiation detectois, energy resolution, derection efficiency and dead time. Iirror
propagation in experimental dara, tLectule! 8J

2. DctectoF: Introduction to Gas-filled detectors. Froportional oounters, space charge effects,

energy resolution, time characreristies of signal pulse, position-sensilive proportional counters.

Multiwire proportional chambers, Drift chamber. Organic and inorganic scintillators and their
characteristics, light collection and coupling to photomultiplier tubeg Semiconductor
detectors. ce gnd si(Li) detectors! charge production and colleciion processes, Pulse hcight

3. Appticationo of lletecdors: Desoription of electron and gamma ray spectrum fi'om detector'

semiconductor det€etor$ in X- and gamma.*iy specttoscopy, Ssmicrndudor dete€tors for
chargied particle spectroscopy and particte identificstion. (kctwes 8)

4. Erperincntal methods: Large garnma and charge particle dctector mys. heavy-ion reaction

analysers" pmduction of radioactivc ion beams. Detector systems for high energt expetiments:

Collider physics (briei account). Particle Accelemrors (brief accounl), Modem Hybrid

sp€ctrum. {kemres 16)

experiments- CMS.

Tcit gooks:

{Lectures E)

l, Techniques in Nuclear and particle Experiments by W.R. Leo (Springer), t 994'

Refcrence Book*:
l. Radiation detection and measurcment by Glena F. Knoll (Wiley).2010.
2. lntroduction to Exp€ridental Panicte physics by Richard Femow (Cambridge Univeruity

Press), 2001 .

3. Detectors for paniclc radiation by Konrad Klcinknshi (Csmhridge Univenity PrEss)' 1999.
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SnlltE d Sf (.'.s (M.Sc. Phtsl.5,) Aa/r.h 2021 E On*trdsu
l(ad of l)rrpiririrent

'',gti'H'ltil{#1hn

Elecrive Subject JII

MSpH-543-2r Superconductivity and lnq
Tempenture Physics

L3. T-r. P-0 4 Credits

Pre-rcqulslte: course in Condensed Matler Physics

Couroe Objectiver: Thc objective of the course on Superconductivity and Low Temperaturc
Physics is to build fundamertal as well as advanced understsnding in the field of
superconductivity, Siudents will not only leam theoretical aspecrs but also acquainted with larest
trends in the exp€dmental techniques as well, Low tcmpemture is one of the most versatile aod
important tool to explorc rich physics of superconductivity. Whh latesr rechnology :he lowest
achiwable ternpemlure now is close tro lew pK. Studenrs will also be introduced to the theoretical
background of low temperaturc tcchnique as well as the high-Tc superconductors.

Courle Outcomei: At the end of the course. the student will be able to

cot 'fheo€tical undersunding of the concept of superconductivity.

c(}2 Correlare sbserved experimcntal propqties of superconductors with origin of
superconductivity.

c()3 Describe appropriate theor€tical model lor describing behavior of
superconductors.

c(x Providc exposure to lligh '[c class ofsuperconductors and theoretical
undersnnding of low temperature techniques.

c(x Provi& exposure about the experimentat techniq €s for measurcment of
superconductiviry.

Mipgirg of coars. ortdome witlr the prognnm ontcomes

POr POz PO3 PO4 PO5 PO6 PO7 PO8 P09 x)10 POI I PO l2

col I 2 ') 2 2 2 2 t 2 ','

c03 I z ,,
L 2 a 1 7

c()3 I 2 2 2 2 ? 2 J

crx I 2 2 2 r 2 t 2 z 2

c(}5 I 1 7 ) 2 1 2 J
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Sdrf'ry & St//,a,,.t (rt.Sc. mfdcs) &d.h 202, & Onut r.b

t. X. &tJtd haitb Ts&ai(,ll Udwslt ' 
Krytdhala

rpuk*."n..'t
DePartr ller'i i'" irilYsicS.

"tr#lHlH'flil]lfl.ffi

Detailed sylhbus:

L supercondrctivityl lntroduction, Thermodynamics, The London Equations' rynetqtio.l
a"fif,, supercond'uctors in magnetic fieti, cinzberg-Landau Theory' Type I and ll
*p"roonO*rorq BCS rheory, seiona quantization. Cloiper Pairing' energy gap Tunnelling

Josephson effects and $lS runneling " tLecturet 101

2. Preparetlon and mcrsurement techniques: Single crl sral growrh: Optical .it"g: llTT:'
seJeA mett growlh. Thin film deposhion: Pulsed laser deposition' spunennS' n:tt"l.YtY

measur€mcnrs: magn8tic measu3€ments, Point contact speclroscopy' scsnning tunnellng

microscopy and spectmscopy. (zcnres I0)

3. Cryogcdca: Thermal and electrical ptopctties of !i!*1e1t matsials at low temp€mtures'

cooti-ng mettrods above lK, Joule-ThomPOn, Giffiord-McMohan, Evaporation cooting'

L(uefiiation of Helium, Cooling methods below I K, dilution refrigcration, adiabaric

demagnetisation. , (Lectures I0)

4. Introduction to high-Tc superc{ndrctors: Discovery of high-Tc superconduclors.

Mechanisms of supeicondu*ivity in high-To superconductsfs, lntroduotion to high-Tc

superconducting compound like YBCO, synthesis, slructur€ and properties, Electronics and

applications. llectures l0)

Text Books:
l. lntroduction to supsrcondustivity: Michael Tinkham. Courier Corporation' 2(}04'

Relercnce Books:
L lntroduction to superconductiv iwi A.c. FoseJnnes atd E.H. Rlnderick Pcrgamon Prcss'

2W4.
2, -xperimenal 

rcchniques in low temperature physics: G'K whire and P'J' Meeson' Oxford

Univ^ Press, 2001 ,

3. Experimental low rcmperature physics; ,{, iezt' MacMillan lT.*' l9??^ n-:-^^f,^- c^i^..- 
'W' Anfur'son' Princet'on Series4, The rheory of superconductivity in high-TC Cuprotes: l'

Publications.
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Counc ObJectivesr tn

Hi:::.,*:,y.Sc. studenL with r"r"ti"rry 
"a"*".0-i"pi.r1i. opticat properties, magnerism,superconduaivity, magneric rcsorncg rchniques and disordercd sorids so iha; ,rr"v 

"* J"i,a.iito us€ the r€levant techniques in their later carecr,

L *, ct j.tt Ptriab Tcdrnicd UntrlF rtt!, Kapflh.lr

s{*,a'' ll fffubts (M.Sc. phytkt) B.,tch zEt ll Onrrord,

W
Headdf Llciir,dnent
Deoartrnerr, oi Pirygics

1.L0.::ri 3unii: Ic,:,r ,'rJ rjl:rt::f1 Jdarlq

ke;u'nhara, rruniab- 1 44603

Glective Subject -IV
Advrnced Condcnred Metf er L3,T-1,P.0

Pre-requhlle: coune on C'ondensed

Coursc Outctmes: e

Comprehend atra aescri
macroscopic tbeories.

F,xpl6in various types of magnerii ptr.n,:menonTil rcliA..
comlation with the applications.

Undema$d ana reat ize rtri@
lnrerpret the phenomen

=--.--rrgur€ out and perceive rhe €ffect of defometion and disorder on the uetravGi.t

Mapping of coars: outcomes iith
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Schs'E ll Syllc&.s (M.Sc. Phltb) Add 2021 & Onwar.lt

Detdled Syllebus:

l. opticat Propcrtle: Macroscopic theory; Reilecrance and Transrnittance of a slabi

generalized susceptibility, Kramers- Kronig rclations, Brillouin scanering Raman effect in

crystalsi i$erband transitions. Gectures 8)

2. ll{agnctism: Dia and para-magnttism in mate.islsi l,angevin theory of diamagnetism'

quantum tbeory of diamagne{isrn and param4gnetism, Exchange interaetion, Heisenberg

Hamiloniant Hubbard model; me*n fleld theory; Fero-. fcni- and antiferromagnetism;

Magnons: spin wavss, thennql e(citation of mag[ons; Bloch T2lll law. &ectures 8)

3. Nuclcar Magnetic Rsonrnce in Solids: Origin of NMR in solids- equations of motion,

line wi&h, motional nanowing. Knight shift. (L€ctures 8)

4. Slpercoldlrctivlty: Exp€rimental Surveyl Basic phenomenolog;r; Vortex *ate ofa Type ll
superconductors; BCS pairing mechanism and naturc of BCS ground stste; Flux

quantizalioni Tunneling Experiments; High Tc superconductors; Ginzburg-l,andau theory;

Greens functions at eero temp€raturc; Applicltions of Grcens functions lo
superconductivity. (Lectures E)

5. Dieordercd Solld* Easic coneepts in point de{ects and rJislooations; Noncrystalline solids:

diffraction pattern, Glasses, Amorphous semiconductors and Ferromagnets' Heat capacity

and Thqmal <pnductivity of amorphous solidsl Quasicrystals. {Lectures 8)

Tcrt Boolrs:
l. Inmduction to Solid Stete Phy$ics: C. Kittel (Wiley, New York) 2005.

2, Quantum Theory of Solids: C. Kktel (Wilsy. New York) 1987.

Referencc Books:
l. hinciples of the Theory of Sotids: J. Ziman (Cambridge Universtty Press) l97l '
2. Solid State Physicsi H. Ibach and H. Lulh (Springer, &erlin1, 3rd- ed. 2001 .

3. A Quantum Approach to Solidst P.L. Ttrylor (Prenlice'HalL Englevood Clifs), 1970.

4. lntennediato Quanlum Theory of Solids:,1.O.6. lr imalu (East'llett Press, New

Delhi),1991.
5. Solid State Physics : Ashcroli ancl Mermin (Reinhert& ll/intutn. Berlin), 1976.

#M
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(U.*. Ptyttct) &',ct 202t & Ot vaflb

I. X. GuJtal fuqJab Techrld Unte.rti$ f,',,etthal(

dl"p"tt,nuni nt tY:lT
il;dfi P,;'Fbr''-'jl''ilyqfl*l

Ehcrivc Subjccr -IV

llrsPH-545i2r Advarced Prrticle Physics L3, T-t, P-0 4 Cr€diti

Prerequbitel course on pardcle physics

counc objectives: The objective of the course on Advenced rartict rnysGls to expose ttre
studcnts of M,sc. class to the rclatively advanced topics rclated to symmetry brcaking in quantum
field theory' standard model of panicle physics, QCD and quark model, and variou-s unification
schemes so that they understand $ese a$pecrs properly and are well equipped ro pursue a career in
high energy physics,

Counc Outcoues: At th€ €{td of the coursc, thc stuOent witt Ue aUte to

cot Understand various global and tocal gauge symmetries of system. invariancp oi
action, symmetry breaking and Higgs mechanisrn.

c02 Need for standard model of panicle physics and irs limitations and the pmpenies
ofQCD"

co3 Define the problan ofdivergeircies in guantum field theories and the
renormalisation methods.

cod Asympotic feedom and infrared slavpry of the runling mupling oonsant in
non-abelian gauge theory of srong interadions -QCD.

c()5 Given expcsurc about the physics beyond the Standard Model.

llihppitrg of cource ortcomcs with ihe progrem outcomes

POI PO2 PO3 PO4 PO5 P06 PO7 FOE POg PC'I O POI I POl2

c0l z ) ) 2 2 z

coz 1 2 2 2 2 2 )

c(}3 I ) 2 2 2 z I

c(x 1 I z 2 2 I 1 I

cos 2 2 I 2 2 2 2 2 J 2

ffililiffiilniab-144603
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Srh.w & {'0'/bet (lr.S4. Phytlct) 8.tcb 2O2I & Onv?drd?

,. t. Cafd PutJob T.et'J.d Urdtatbt, Xqt'rt&

ArL6
t-,€. dli r:l 1f;.,,t,r.r11
0cii;:rhne ni rri Pl,ysics
l.l(Gujri Purj;',; ls,i,{al Unitrsity Jaladra,
KEpurthala, Punjab- 1 44603

Debiled Syllrhus:

I. Symmetrice rDd Symmetry Brcekiag in QFTI Continuous groups: Lorena. group

Sb(t,Z) anO its representaiions, Uniiary groups and- Orthogonal groups and their

refrcseittali"ns, Discrete symmetries: Pariry-. C-harge Conjugation and.- Time re versal

lnvariance, CP. CPT. (Leaures l0)

2.GlobalrndLocal|nyrrilrccsofthcAc|ion:Approximatesymmetri€s,Noetlers
theore-, Spontaneous breaking of symmetry and Ooldstone theorem' Higgs mechanism'

Abelian and Non'Abclian gaugl fielis, Lagrangian and gauge invariant coupling t'o l:tter
fislds. - (Leotures l0)

3. Shndrrd Model of Psrticle Phyd$: su(2| x su(l) x u(l) gauge theory. corpling to

iigg, and Matter fields of2 generations, Oauge boson and fermion msss generation via

,r;;tun*u, symmetry lreakii'g CKM marrix, Lolf energy Electmweak elfective theory,

dlementatyelictm*eakscatteringprocxses. (Lecturesl0)

4. QCD rad quark model: Asymptotic fredom and- lnfiard slavery' confincment

flpottresis, Apptoxim*te fl avor' symmetries of the QCD -lagrangian',1l,til':tt:1,:l
h'adrons by ftavor symmetry: SU(l) end SU(2) multiplEts of Mesons and Baryons' unrral

symmet y'and ctri.if sy(nni*ry-U',esking, Sig$a model, Panon model and D€sp inelastic

icatterin! *n ctur" firnctions. (Lecrures l0)

T€[i Boolsr
l. Caugs Thoory of Elementary Parriole Physics: T'P Cheng & L'F' Li (Oxford)'

2. An lntroductory Course of Particle Physics: Palash Pal {CRC Prcss}'

Roference Boo*sl--- 
l. Fitst Book of Quantum Field Theory: A' Lahiri & P' Pal' Namsa" New Delhi'

2. lntroduction to Qusntum Field Theory: M' Peskin & D'V' Sctfooder' (Levant Books)'

i. uynarnlcs of*r" Sl*dad Model: J'F Donoghue (Cambridge Universiry Pr€ss)'

Page 69 of73



L f. CtJrrI P.tja, f..hnicd Llai}' sl , thpsrthda

Page 70 of73Schtt',, it SNII&6v{ (M.Sc phfrj{.ty' Add, Z02I & o4r',ards

/ tfL-lt
Head r,f PC;"'-,, r.''".,nt

Deirartinen' r'i i:hysics
I KG'.rirei Puiil', le'i;' ;! lr:*dI iahrrfit,

Ka6urih'ala' lu'iiqb-144603 -

Elcctivc SEbJect.IV
ldslH-54&21 Envlrorucntrl phy G- L-], T-1, P-0 4 Crcdits

rrc-rEqulgrt3: r\norvtedge ol classical physics

hevur !! t!'rrI3r;uvrsi I nE alm oI me cours€ an !;uvlmnmentrl phygics to expose the sudents toolM Sc physics to rhe rcccnt advancemenrs in this fierJ * irtL *"y understand rt.r. u"p""t.ptperly and are well eguippcd to pursue a care€r in envimnmcnr physics and otn". retareJ C"tis. 
--

vuu's 'urFurlr;rr Ar ros enc or me course, the student will be able to

-.',-unoersrano me ditrerent types ofpollulion that occur in the Earth,s environment

ca2 .rppry rne lEws or {uftrn to Solat affl Tenestrial Radiation

c(B Describ€ th€ main reserr@
cxplain the ohallenges involved in reducing CO2 emissions

c(x .rppr|(;a[loll n me K€newaole sonrccs ofenergJr

cos Describc how potlution anl ctirnate are @from the local environment to the global Earth systern,

rvrrpp|lg or Goan3c outeoo.3 wltl tlc progrsm oqtcomei

POt PO2 PCr3 POI POJ PO6 PO7 PO8 POg POt0 POI I POt2

col 2 ) z 7 7 2 I .,
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L X. C"4rol PanJdh fcelrrrldg,l Uniw'rry, fwnhola

Iletriled ryllrbuc:

l. Ecsentieb of Environncntrl Physics: Structure and thermodynamics of the aunosphere.
Composition of air, Greenhouse effecr" Transpon of matter. eneryy and momcntum in
natu€, Strarific€lion aod subility of umospherc, Lass of morion. hydrostatic eguilibrium,
Ceneral circulation ofthe topics. ElEments of weather and climate ollndia.

2. Solar end Terrtstri.l Radirtion: Physics of radiation. lntenction of lighr with maner,
tayleigh and Mie scattering, Laws of radiarion (Kirrhoffs law, Planck's law, Beer's law,
Wien's displacement law, etc.), Solar and terrectrial spectra LIV rsdiation, Ozone depletion
problem, lR absorptlon energy batance ofthe earth atmosphers system.

3. Environmeatal Pollution rnd degradrtionl Elementary fluid dynamics, Diffusion.
Turbulence and turbulent diffusion, Factors goveming air, Warer and nois€ pollution, Air
and watcr quality standards, Wssts disposal, Heat island effect" Land and sea breeze, Puffs
ond plumes, Gaseous and paniculata matters, Wet and dry dep)sition,

4. Environnental Chenges rnd rraote sensilg: Energr sources and combustion prooesses,

Rene*'able sources of energy, Solar energy, Wind energy, bioenerry, hydropower, fuel
cellg nuclear ener.gy. Forostry and hioenergy.

5. Global rnd Rcglond Climrto: Elements of weather and climate, Stability and vertical
motion gf air, Horizontal motion ofair and water, Pr€ssurc gmdiant forces, Viscous forces"

Reynolds number, €nhanced Greenhouse Eftct, Energy balanpe-a Zerodimensional
Oreenhouse modcl. Clobal olimate models.

Sryg€stcd RcadingdBoolts :

l. Egbert Boeker & Rienk Van Groundelle : Environmental Physics (John Wiley).
2. J.T Hougtion: The Physics ofatmosphere (Cambrige University Press, 1977).

3. J Twidell and J Weir: Renewable energy Resources (Elbs, 1988).
4. Sol Wieder: An introduction r solar energy for scientists and Engineers (John Wiley,

1982)

5. R. N. Keshavamurthy and M. Shanker Rao: The Physics of Monsoons (Altied
Fublishers, 1992).

6. CJ. Haltincr and R.T. Williams: Numerical Weather Prediction (John Wiley, l9E0).

:tehc,re .l Sltlrk t {M.Sc. Phytl&) Earch tA2I &. Omrads

,/^ -q
Heacf of {ePt,,tT .'tnt
Departrneni ni Fhyslc3
l.(Gurrei Furi;., h'.ri';l Ui.cnity llhtdtx,

- 
Kgpunhakt' Punjlb-1 44603

Page 7l of 13



I. K Gaprl &nion k$aid AaiwrEtty, x4pt nhalt

MSPH-s{?-21 Dissertation l-0. T-12, P-0 12 Credib

Pre-rlquirlle! Knowledge of spccific branch of physics

Corrrc ObJedvcsr The aim of the M,Sc. Reseorch poject work or Dissertation is to expose the
studenB to preliminaries and m*hodology of rcsearch in Theorslical Physics and Experimental
Physics. Students get the opportunity to participate in some ongoing irs€Erch activirJ- and
develooment of a labontorv exneriment,
Couno O$tcffiies! At the end of the course. the student will b€ eble to

col Explain the significance and value of problem in physics, bcth scientifically and
in thc wider community.

coz Design and carry out scientific experiments as well as accurately record the
rcsults ofexperiments.

c03 Critically analyse and evaluate experimcital $ralegies, and dscidc which is most

appropriate for answering specific guestions.

c(x Researci and communicate scientific knowledge in the context ofa topic related
to condcnsed matter physicvNucleu/High Energr Physics. in oral, written and

clectmnic formats to bodr scientisrs snd the public at large.

c(}5 Explorc new areas of rcscarch in physicr and allied fields of science and

t€chnslogy.

Mrpping ofaourse oltcom€3 wlth the program outcomes

POr po2 PO3 PCt4 PO5 PO6 PO7 POt P'@ POr 0 POI I POr2

cot 7 I J I I 2 2 J J

c02 3 , 't z ', 2 2 7 2

c03 ) 2 2 2 2 2 I I 3

c(}4 I I 2
,)

2 I

c(x I z I 2 1

ffi*^*" 
r*sc. Phrnc'r' aokh 202t a orxt&rds

lit','ffi'}.'',* n*

Page 72 ol73



Guidelh* for the Dks€rtrtlo!:

The aim of projeet work in M.sc. 4th s€m€stcrs is to cxpse the studelts to preliminaries and
mcthodologt of research and qs such it may consist of review of some research papers.
dev€lopmenl of a laboratory cxp€rimgnts, fabrication of a dwicc, xorking out ro." piobl"*,
padiciFation in some ongoing rescarch activit-v, analysis of dab, etc.. projecr work can be bascd
upon Experimenul Physics, Thrretical physics, or Simulation (quanturn based softwares. Hpcc.
etc,) in the thrust ss well as non-thrust rcsearch areas ofthe Depanment.

A student opting for this course rvill be at@hcd to one tescher ofthe tleparon€nt before the errd of
the 3r.d semgster. A report about the work done in the project (ryped on both the sides of the paper
and propedy bound) will be submitted by a doe lo be announced by rhe l{6ad of D6paftmen1.

Assessment ofdrc wo* done under rhe prcjecr will be c8ffied out by a committee on the basis
of cffort put in the exerution of the pnoject, interest shown in leaming rhe methodology, report
preparcd' grasp ofthe problem assigned and viva-voce/seminsr, stc. as per coune guidelines.

L f. &Jtd l,t *je

Sch&.e ll Sglqt lt (N,Sc pttst{5,) Bddr ZO2l tt Onwad,

(>,/
/2

HeaTc,i Depinn..nt
Departrneni ci Fhpics
l.K0,1rai Frml, ie'ir';El i.hrvenily Jdal0r,
Kepudirala, Pt:njab-1 44 S03
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