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The Board of Courses anri Studies for the subject of Pl-rysics is constituted with
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Univ. Professor of Physics, Patna Science Coliege,
Patna Universi
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5. Dr. Sunrita Singh, Senior Lecturer of Physics,
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DEPARTMENT OF PITYSICS, PATNA UNIVERSITY
M.ft. PHYSICS

{S.uur Semester Course)

[Coursr Sfructurel

Elective-f Code : M-Phy-403

Et"E:11-rlel"i!Tsl- 1to,':t. b"lt*!gpuL" iglying ser or r{r oprions).
Code

M-Phy-403 lAdvanced euantumMechanics

Advanced Condensed Matter physics

Ahnospheric Physics

Elecfive - II Code: M-Phv-404
part 1 : Practical on any of the topic from the set of forowing options.
Part 2: Dissertafion - On any topic on physics t

Code
t- ai aflly-rYl-.tu{ rurl r I

M-Phy-404 Part 2 Dissertatior

Subject

eric Physics I
I

iBiopi,y.i'" I---'- ----lllasers and Photonics i

PIasma Physics

j ".":,. -a iSglollgs__ _ __i
j M"r r,, r.,-,, 

"nt 
an cl l,, rou *";u;; -l

.- - ._ _-::_:--"'.__i
lModeling and Sirnulation in physics 

]
iXT-__.- c_: -. I. r\i1Jlt, JCiairCa ----ljNumerical Comoulinisl
iDl^--^ DL-.-: I

Credit Marks
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[On any topic on physics] I-iqf

lrenLg4 n-Etvity and Cosmology

Measurernent and Inshumertation
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NLSc. prrySICS, 
PATNA UNIVERSITI

$'our Semester Course)
l(-ourse Strucfurei

There shall be 04 papers, each of 0S credits in each seme.1er. EEnd semester Examination (EsE, *,;;.;:]T"*"' 
Each paper wjlt be of r00 marks.

con rin u ous,,,. J X::il::,,#l "#.#T,:_
pass marks in every semesterpap er is +oyo.- 

- {.qaD.

Aggregate mark in a semgster must be at least 45Vo fatcl=^__senrester. eanng the subject papers ofeach
Total credit: g0

Semester I_ 20 credit
Semester II- 20 credit

Se&ester III_ 20 credit

B

D

B

i.
F

I credit is equivalen*o r0 trreory hours or ,, ffi:il;X:credit

a) ,,'Ynu{ 
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Theory Paper

TVpe of Examination j Question Paftenr
j & Det*ils of Evaluation

Yl*y:g Ln 
"..-fc,*pA;,r,r,,d;e;rExarniuafion

No of
Questions
to be set

Hours 
f
I

_t

I Experiment to be
performed plus

Dissertation presen tation _l__t

td

bx/w

j [Writtenf i juroup B:Short Answer Type i

I i j() Questrons e,re *or. ia*tl
i Uomarks) i 

- 
-l_u"itl i

i i i9''*;;sA";r',"f
II i 1(5 

guestion. ,n" nr* "*tflr- -----1-- --- L-- udt) 
i

iconiiaucus rnici'na! 
f 
t uorr i Drtd;Iil %"- - 

^,r"" 

,krr - *f,-l-I Assessment I - -- 
I ;J;X:11rcit---ca Ii i;;;;*""' , j (written) (eath or7's 

ij ''-^' r r -lI9 j

i ,ro marks) i iCr"rpH Na"rrrpr" Cnr"--
Iil-rlp. I

iGroup B:Short n"*o frrp"l;() questrolrs erre from "r"lri

Experiment fo be
perforrrned

I A.s€ssiiieiif j, _ lg{L_ j

I Elective pracdcal ;j andTresentation of I

i - Dissertation 
i

i CiA of prr".i"ri ,*il-
Dissertation 
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Ciassieai Meehanics anri Eicc inxiynu.r, iss, (S Crrriiisi

The End semester Examinafion will be of 3 hour durafion and wiII carry 70 marks.

c' Part A will have^ ten compulsory multiple choice ,t*" ,"*nons covering the wholesyllabus with two from each unit (r0 x i = 20). pari g ;il have f,rve short answerquestions, with one question from each unit, The studenf is required to ai**., 
"rryfour out of them (4 x 5 = 20). Part c will have rrve roig answer questions with onequestion from each unit The student is required to answe-r any three out of them (3 Xl0 = 30).

Ui.JiT:i : iiamiiionian D;rnrnri65

Hamilton's equation in different co-ordinate syslems, Examples of Hamiltonian Dlmarnics(harrnonic oscillator : 1 &- 2 Dirrrentiorrul , 
'Motiori 

"ill*rirle in central ror"* ti"ta,oharged particle in .ur erectr-omagnetic n"rJ 'l compound pendulum.
[6 periodsl

Caicuius of variation E t Lagrange equarion; and Mociifreci ilamiiton,s kincipie (itsderivatio[ from D'Alembert's.Principie) , Dsrivation of Haruiltonian,s Canonical equationsfrom modified Hanriltonian principle, A-variation *d p;;iie of least path in differentialfomrs. 
[6 periodsf

Unit-2 : Canonical Transformation

canonical Transformation through four ganeraling functions with various examples.Infinitesimal contact_ transformation, Integral invariance of poinc;re,, 
- 
poir.oJ, *raLagrange Brackets and its properties, Invariance with respect to c.T., Liouville,s fheorem.

<ialYt-rny - rur

Unit- 3 : Theory of Small Oscillations

3b) Hanrilton Jacobi theory and rransition to euantum Mechanics.
periodsj

Unit - 4: Elecfromagnetic field fensor

I I0 periods]

[6 periods]

Is

3a)Two coupied osciiiators, l''iormai modes and coordinates with exampies, Generai theoryof small oscillations, Solution of eigenvalue equations with reference to hiatomicmolecucle.

Review of four vector and Lorentz kansformation in four dimensional spacgEleckomagnetic field tenso4 Trarnsfonnation of fields, field due to a point chargq in uniformnrotiotl, Lagrangian Fornrulation of the motiou or u .t *g"J p*ti"ur in an Elechomagneticfield' Manvell's equations. 
* v'rs.,vs Pa 

I t0 p,iods]
Unit - 5 : Fields and Radiation from Accelerated Charge
Retarded potentials, Lienard- wiechert Potentials, potentials for a charge ion in uniformmotion' Fields of ail acceleratgd charge, Radiation from an acoelerated charged particle atlow velocity. angular diskibution o-i ,o*", radiated n"u"rioo force of radiation.

[10 periods]
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M-phy-102 compurationar Methorls in physics (5 credits)

. ., To" *lur**ufter Examination will be of 3 hour duratiol and wflI carry T0 marks.f, ,.r,,i i ** o.," * ;ffiSf$Tffif #I[*ili.*:l:ilH"ffi-#. fff;:syilabus wrh two from eacti unit jto I i = iii:;#,"; wilr tr4y" Five short answerquestions' with one question fim each unif. Tiie .t.a"oa is required io ,Lrn". 
"oy

four out of thern (4 x s = 20). part c wiII have fi";l;;g answrr qucstions with one
f.f,:ffi 

from each rrnit. The student is required to 
"o*"" any three out of ftem (3 X

Unit-l: Introduction to C programming language:
Algorithms' sfi'uctured progfamming, co[stants and variables, arithrnetic expressions, input
fr l;l1ff[5:;:-1,1";;li.,::*'til;J;;;ffi "statements,ite.ation,runctions,

Unit-Z: Data interpretation and analysis:
Precisiorr and accuracv errnr qnqt.,-i-
p",y";;Jil;Hi,l*':;J*H:,J#ff 3ir:t?1x,r,,;J:T;;Ti:.1,[13*:[:]probability theory random varilabres, binomial, poi*o..*Jrio.rrra distributions.
Unit-.3: Finire tiifrerence methotis:

computer arithmetlc' rrontlalised' floating point representatiou,.its consequences and pitlalls;Methods of finding roots of 
"quations: Bisection ,,,",ilt Newton-Raphson metrrodsucoessive Approxlmation *"aoa;loiutio, of simultan"**s utg.uraic equatio,s: GaussElimination method, Gauss-Siedel il"ruo," rnethod. s argebratc equatio,s

Unit-4: N umencai r echnlques:

Interpolation: Newton's Forward *1-.!r"y3ro rnterpolatio, Formura, Lagra,geinterpolation' Difference tables, spti,e interpolation; series approximation of fLnctions;Talor series, Numerical Difib;;;;l"" , Numericar i,tegration: Trapezoidar rure,}frffi r rule, Nurnericar sorution oioir"r"i,rid Eq;;;;JEur".t nretrrod. Runge_ Kutta

Unit-S: Some application of Nrrmsrisal methods in physics:
Largest a,d snrallesf Eigenvalues, Diagonalisatiou of matrices, Initial value probrems,
3ffiffH:1.,1?13ff,':1TffiT#l or,p,"udsheets- ror carcurations *i^ gr.upr,,
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M-Phy-I0I euantum Mechanics I (5 Credits)
The End semester Examination wilr be of i hour durafion and wil eil",y 70 marks.1. ihe Question paper wiii be riivitied into three paras A, B antic. Part A wil have ten compursory multipre 

:pt"-" ,y;;l,i*.tio^ covering the wholesyllabus with two from each unitlro X i = zo). raiiB;u have trive shorr answerquestions, with one question from each unit. The sruuent is required to answer anyfour out of them (4 x 5 = 20). Part c wiII hav_e fi\'e roog ul.*". questious witk one

l;':ffi 
from each unit' The student is required to answe"r *nv three out of them (J X

,w
tr$

Unif I: Physics of microparticles:

Equations of motion of microparticles;. Iuaclequac), of Classical Mecharrics, Schrodingerwave function and probabilrty amplitua"a *ur" ;;; it, physicar interpretation,expectatian .ralues of dyranric ,*rull.r, 
.Coluruiqi {,;_O* Heisenterg,s uricer+_auyrelation, euantization and wave particle duality, pos*iarcs=lieuantum 

Mechanics.
Unit 2: Mathematical f,'oundqtions:

Li*ear vector tp1:*, dimensionalitv, 
. 
basis, eigenvarue equations, orlhogonarity andcomplete,ness conditions.; observabler,-Diru"'a gra i lr* rotulorrs, properties of Hermitianoperators' un,ta4/ ::rd sunilan[' tansforrnatioq operatJ.t ro*.. Trp:rs{t-rtnr, $/, a,efunction as a vector in Hilbert ,iu"", superposition-'oJi"*r", Represe,tations, Rerationbetween ket and wave fi:nctio, nrgl"rrru" ,p""tum--o? rio"* mornentum and its

;ffi#:i:ffi;,ff;.*fflfl, ;;;;" coor.dinate and momentum represenrations.

Unit 3: Bound states and potential Barriers:
Quantization as an. eigenvalue problenl particle in a Box (1 dimensional and 3dime,sional), particle i" u squ-" well, squar" pot*tiur barrier, Linear HarmonicOscillator; Hydr.ogen atom.

Unit4: Quantum \namics:
schrodrnger' Hetsenberg and lnteractron plctures; Lmear Harnronrc osciflafor sorutronusing schrodinger picture aoa rreisenbeig* pict*" (Matrix rra"**r"r;,
Angular Momentum'spin and parity operators: syrnmetry & conservation pri,ciple,definitio, of angular momenfum' ladder operators, allowed values, construction of angular
tTffiI;tmatrices; 

Spin a'd pauli spin matrices; Coupfing ;f angutar rnomenturn, C.G.

Lrnit 5: Interpretation :

state of a quantum s)'stem and measu'errent problerns;_ statisfical interpr.etation;copenhagen interoretarion *a otrr"r--r"rroors^of ,h;gh,""AHA experimerrt; euantumflucfuatiorrs and qua,tum transitions, Cplrapse of wave packe! eua,hrm causality.

i

M-Phy- 104 practicals computationar Methods (5 credits)
Practical based on paper M-phy_102

\r r-\ /,w
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M-Phy-20r 
Maflrematicnr pl,-,.:-- tp ^

P, iT:::.':::'* 
*:r;ilHffi3, *, ca,y ?o marrrs' c. PartA wirr have t*o 

"o*po=*oi7*rffiffi [XlJ"-;ilY riro ,*;;;;r* u, * ,*
iltffi':#,'fl.11-'- """ri"iti'h r t = il;'J,t wir have rive sfr"t answerrour out * ,oL'ii 

'ti*I,1,:tr"it'-ff,,Lffijfl:trr 
ir requireu io i;o". ,oy

ffi 3;i 
rrom each unit. rrre i tu-#nt i.,q,i*J ; ;#11 Hirilffiif H#f ,lT

Unit 1: Linear DiIfer.ential equations and special functions:

lu:n,|'ffi:f ffi :,*r*,:ffi ;.,ffi ,*,*;;HH.*I,*,*Hermi,q
Unit2: Elements of Complex analysis:

1!ll{yd: funcrions, Taylor and Laurenr sEvaluation of definite integralq roroantllffiacalculus of residues, nature of singularifies,
Unif 3: Green's Function
Green's Function' Dirac Derta Functio,, properries and apprications.Unit 4: Group Theory:

$oups' subgroups' cosets' irrvariant ,:rfl:-.r,, factor groups, homo,rorphism and:ffE'#rr,,.f 
orthogonalitv''tt""til'f'cirrrruoru 

grorp. *t speciar r.eference ,o o1:;,
Unit 5: Blemenfary TensorAnalysis
Coordinate kansfo,nations' conkavariant,lld covmiant vectors, contravaria,g covariant
and mixed tensors' 

1:*. fi"rd",-"il*"r;ft: *d ,r,"* ,v--*kic rensors, fundarnental
operations with tensors, metric fi;;;;ate tensors, associated tensors.

W
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M-phy-202 euantum Mechanics 2 (S Credit)
The End Senrester Exgminatiou will be of 3 hour duratian and will cerry 70 marftc.* [.-rrna,*iu o*n. *]'"lffiH*:n pnper wiit be di,rteri ,oto tn""* pri*'o, B and
svrrabuswirhtwofrom.l.i;;;irfr *?':;g*;.yr-;m*r"ru:mjl"J5tiquestions, with one quesfion from each *rr. it. ilralrt i, require; io ,ir*ro." *yfour out of them (4 x s = r0). pr"t c *u ir* h,; ffi* answer quesrions wirh onef;3jfii 

from each unit The .t"a-* is required to answlr anv &ree out of them (3 X

Unit I: Identical pafiicles:

Identical particles. Exchange operators; Bosons and Fermiorrs; symmetry and statistics.Unit 2: Time-independent perfurbation theory:Time-in dependent perturbation,fr"o.yli"r.- 
degenerate and dorder); variationar *d;i appri.utlon, Z;;"*""ff:l " ir*?,T#":_"ffiAnharmonic osciflator; heriunr uio* *a rry*og"r, *orecure, Heitrer rorJon theory.

,r_:I*:T1 dlyendert perrurbarion rheory: 
-v'.v, rrw'uur r-urruon

rransluon amplitutie i't and 2'd order, seieJtron ruies, constant p€rrurbation (i.rorrierJ,Feimi's golden rure, Harmo*" p"il,fation, InteraJ;; atorn with erectromagneticradiation' dipole approximati"', sir"i*ous emissio^, Stimurated emission, Adiabahc andsudden approxirnatiors, Einstein 
".#"i""o, Masers and Lasers.

_Unit 4: Theory of Scatferins (Ifinematics):
Laboratory and cantre of mass ,"f..;;;" frames, Differential and totar sross sections.scattering amplitudes using grear'rfu;;*", scattering by synrmehic potentiar.

^U"11:, 
Theory of Scanering (Dynamics):ralral wave aualvsis' Phase shrft' scattering amptitudes in terms of phase shiil, optical1lrserrynr, scattenng r-ry 5qr1rye well potenti al./lrr.i&..-frli*,Al*,ir.r", Born approx-ima_tion,its validity' apprication to square *"ripo,*riar and yukawa potential.

M
[Lf

l2



E'

Ws

tq*

*

rn

t
*

t
*

*

,*,

.D

\rF

*

t
'h

*,

''{}

*

*f
*

C
3*

Unit I: Semiconductor devices:

i*.tffi", ?:tr:.itrjfr ::f; Hf[,t1f:* Epes), uff, s c& rur\NEL Diode,

y3r ?: Amplifiers and ferdtiack:
BJT biasing, design of a CE fansistor"-a,:rplifier,.small signal model, emitter follower.
il:ii:H,T1"1i,",1#o;Hfi?:y??""** orreedback oo iig"'"o,paramerers), 

rypes or
osciiiator, *'i"n iriag" osciiiaror. 

rausen criterion, flequency ituuaity, lrrur" .t it
Unit 3: Operafional Amplifiers
operational amprifier. rrro* aug.zur1 ideat and pracficar op_amp c.haracteristics; op amp

"ilXlli;"1;i#ff|"Uti"m*:x[:T*:,f .fl011"1";differentia;.,i,,,te.*o.,

Unif 4: Digitat Elecfronics
Number systerns and, c1des, binary aritfunetic. rogic gates : AND, igr, NAND, NOR, NOT,xoR' Boorean arqebrl' a;;;;;';;**.i tl,"or"or*, Minremr and Mortemrrepresentation' simnlification using nLL* ,lfra.u n"..".*'Ld K_ maps, harf and ft,a dd er s' rI ip- f lop s -Rs and -rK. ui*rU#l** ir r-.*;r* ;;,ers, corrrp arators _

Unit 5: Microprocessor and nicrocontroller
Microcomputer block diagrarri,sysfem buses,B085_A,Iicroprocessors, arcrritecture andoperatio, ,Assembtv la,guage in*t u"tiorl(clas^sificatiori orrly) . g05l Microcontroller..\'c h i recr ure, port s Lr d .l.rir r".v ra Jr"# i'n teraci n g.

M-Phy-203 
Electronics (S Credie

I-- T-: semester Examination wiII be of 3 hour duration and wilr ca",y 70 marks.cpartAwi'Iro*""::ili.,$,:,TH{41*6*:tr..ufuffi j;m:
sylrabus wirh rwo rnlm 1c[ ""it iro i i = 20). p.ffi H, urr" F'ive short snsw*rquestions' with one 

3-ugstion *o*'""J,roia rn" .,ou*oi'i* required to answer anyfour out of rhem (4 x-s = 20). p*i? *ru 
1"r.- r"- rrri'*r**" questions with onei;:ff 

from each unir' The ;tud;";; requirea to ror*ii,rv tnr*. our of them rs x

M-Phy-204 practicals (

M
ffifr

(5 Credir) (oye PhyCic= T
,LaLb^

r \ry,
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M-Phy-30f Aromir
Th,, [,.,,rr so_.^-+^-_ 

j and.Molecular physics, Lasers (S Credit)

"lr ru, carry Tomarks.
(' - . - _ . ,1. fir_ 

-U"*;o;o"" 
o,iri rr- j;-.:i - i,,. Th* eurstion ;, 

-- - usur uufitrron and will cany 70 marks,
t*,, .o*po-rilil;#},il Hl,j^-:1"iticd into th';;;;* i,'L ,oa

c. Part A will have ten .r;;o;;;Hfil,* rvilt he riiviticri into three p"i*'i,'t roosvllab,s witn trro i.om 
"u*h unir (r0 *T': ;li'T-3.rT.fjfr^ .l;*;";; iror";ll3Hil*T,ffi frfl fi#Hi,f .f T:;fi:T"?$ffi,1;f"X-."kjl,Xlti

flTj:ffiJ,il]Jfi *T-!*ri""-.Hx##;]*:r.:,fi::":;":;*rrx;
nltrstr-n- f-^* --,,

rour out or them (o f,::zbi';""*Ei"ffI;"T;jl[ft.# required 
" ;;;; *y

H:I:: from eacb unit. fUe stuJenti* I*.,,,,,.d +^ -____. 
_ one

qucstion from each unit. The i,..*",i- I:-T-l-t-- 
rrve long answar questions ;; ;:l0 = 30), - -..! sruuc'r rs regutred to answer any three *lrian_* fS X

Unit I: Atomic physics:

Prerequisite: Vector,.Atom Model (LS, JJ Coupling ), Fine.Snr.r,,"o -..r rrlifffi" zeemanEffbct, p"..,r"'- eiii'*o srzuk * Elfect. 
: sructru'e a'd Hlperfine

(.Zera

iliffi;*11'"?'1lf ':,:,?'J,"'I*lT.j;.i:*r-tf:.11*remoder,He-atomasanapp-roxirnation for many eleck;";;j;"s, rndependent particle.model, He- atom as anmultiplets. --J Yrvvuvu aromrc systetns, Slater deternrinants i. *ii"?rrifrf"multiplets.

Unit 2: Elech.onicand Molecular Spectra:
Prerequisite : Molec
spectrum) r'.r,r.-r^-^l^t I N".'1 -rigid rotatof Anlrarmoni
:l.ff**) 

Frank_Condo, p,.,n"tfi"',ffiiffi3;
eredit)

lc Oscillator

[10 Lectures]

(r,ibration- rotafion
(Z*ror

P{*
t
I

fu

b,
t

i*
,*
i

,e

*

Ct

*

*;

t
{e

i!i**TffiH[i:*':il:.#*:ylErectronicspecrraorporyatomicmorecures,I,ect-rrrs] "vvuvtr^u"IrEcu-oscopy, spectraofhydrogenmolecule, -----jro

Unit 3: Molecular potential:

Bom-Oppenheirner
rra,r"",ii o.r]ili.ii:ffit",ffii,,{i*:T*jl}*: Anarysis by infrared techniques,Lecfures] -J) 4va rv approXltlatroif iheories. - --_Ys rvvr 

[s-I0
Unit 4; Raman Spectroscopy

#Jfl :XI,T+JH: fi f Hl ffi :l,:ff :f : I 
s truc ture derermi nati on, Rarnan and rn rrareirLectures]

tlnif 5: Laser 
[&Io

Prerequisite:

Significance of Einstcin,s A arrd B coefific

.1ffi 
. pri n cipr e or opri c ar U"; i"#ilil,"'; ff Tffi j::::,T 

"ffi":itffi ;:i ffi(zero credit) *^ -"*'"".r,ourr.

ifiI il'J['fi",sTH:":r:,'J;l: ilflTr.": 
- Laser resonalors, Laser rare Equatoins ror

fitliTrg,fl *iffi #'l:*i-1gffi pgi'H1*,|'fr :*+ffiit
[14 Lecttrres]
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M-phy_302 Condcnsed Mafter physics (S Credit)

Tire End Semesftr -( - 
luxanrmarion wiii be or j hour duradon

i. partA wirr hare .-- ' 
Th. Question prp"";ffi.Tffi:: 111 

wiii carry 70 rmaris.
syrra bu s wi rh rw o ;1 *-.n,i. 

"; 
"J,ffi 

ffil ;'* jJ 
d;'Ji-fl :-1,- 

* 
"." f i,' L, o d

quesrions, *ni'oir"'om 
each unir (I0 * , : z0). pr;r;ffiflHtfi:",,lljl;I*;

null n*"frii,tiTpi"ffi Jt Hl*x*:x r_eq uired,o ui*il",,,,
il) = r0). 

-- v{ lquu unit rhe student is required ;;_**Hffl.1Tifffi[.d*
Unit l: Crysfal structure:
Reciprocal lattice
and po.,rdr. ,,*I-1-u'o*ations, Briuouin Zones, Laue ec
rnaximq u*,iurriotuttion; 'st'n-1a63.* a{"rfr*li' ilT "#11-*: a,d Bragg's law- Lauens duei" a;;;;*;[il ato'nic {trrm fbctor, rntens;4,?'j,*u.oon

gil r, Elecrronic properries:
-wrouon of e]echo

::gT ;rffi;ilf"flH:5i:ffi 
*roch 

rrreorenr.,"*y 
^1": 

er_ectrol moder, rightsurrace Cvciorronr".on*r""'*,i;;;;lffi;n[ffi:"Hlexrrinsic o*i 
"o,ao"tLu. Fermi

.U,-",1r 
r: i![agnefic properties:

rrersellberg rnodel. Molecular field dreorv, Sni,, .,,__.^^suscepriblity.rheories"rf b*";;;;;;1,r,:,ij[.X#r#f 
#,ffi H*X;ffitrrawror

[I.,:i::.. 
su percon d u c tivi ty:

ffiT::,."ff ".1, :ttkT,Htr ffi i:il,:T::I*;:::.., :ft !,, Crys,a, Derec,s :ctystal growth, corou.""rrolJ'*'- raurts' role of disiocations jn prastic deformafion ana
I-l.if 5: fiieleetr.ics o

ff*giff;[ 
;J[fl*-:$f#*;Lij1r:"l,L"oyou:,uiza,,oncraussius_

etecaic,ry, qrr;ff#'#"lfi1,fiornprex oi 
"r."t i." E""l#, *o

W
/W ,.n^ 

16

"'fr-[vY



SEMESTER 4

Wfl
t8

,WW/



M-phy-4,r Thermodynamics and staristical Mechanies (5 credit)The End semester Examination will be 
-of 

3 hour durationand wiu caruy z0 marks.i A rvill have ren i'yp"tiy tJnr,i:tr*" ,vp" qr.-tii^_1**.*g the whore syrrabuswith two from each unit 1i0 x i '= iol. p""t'S *jri;;;-" Five shoit **u" lr*srions,wit' one question from each "-a i3l, 1*a"* iJrilr'i"u to atrsw€r any roL our ofthem (4 X 5 = 2,)'-Part c *t,irr"io" toog #;il;fions with onr question fromeach unit' The student is reqJrei;;;**" any threeiut of rhem (s x to = so).uNrT I : The,nod;rramics; vr !(e{ rr ^ ru = JU

#"?;T"*T*:f :f t #il*,j.T 11o. :,, ch emi car pore,ti ar,. ph as e equiri bri a Fre etransitions. Jmamlc quantities; Ffusf and s"cond'orde, phase

UN-IT'2 : Classical statrstical mechanics:

iT#,T:,"i;#ii#,i*:iT.,T:lili'i.!lil**fl ;x,o,oontunction,Liouvilre,s
ffi:ilT, ensembl e r"d ;;;; "fr 

.,"tior, crira l*"r,H,""J,I;rH;if r# 
i:HH:

TINIT 3 : euantum statistics and Applications f:

ffiTfiffiH; ffffi*l ;1',Tlo,"', 
Idear Bose gas, Bose condensation, liquid He rr,

UNIT 4 : euanfum sfatistics and Applications II:

Lri{tH{ft ui,l":;X,:,*T^fti*d;ffi,rur;,r'ncrr,eorderar,edba,ance,Ising nrodel, Random walk and gr.o*;;'rrotior.

UNIT 5 : freversible processes;

Ffii:'Jt ffi*T[T;fl'-*.:Hl.,|'01*T ;{rlmodvnarnics, rinear rheory or non
Mi"rosyst"mr" 

"""" ud Atrrir)', oasager relatioa, f'l*t*rior.,
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M-phy-402 N

"i,'rlrr*;#il;il# 
*,i, li,*.1aad wi, ca'v 7

*:rxl#i:ifl'#.:t#i,fi'flyilf *+i:iJi,l"ffiffiffi ifr
required t
answeroul.lT**',;ffi *Il,:1',.X;ljr.i j:i,,*Hi'#-H:#X
answer,.;".,ff l.;lTff :Jill.f, ,{*;lff #,?,1:"j"1Hf *,X.",tr#?i

Unit I: Nuclear forces:
Exchalrge forces and.leusor forces. Low.

::#?,",H:n:;*xi;"H,HH;Hi""##,?[:::"serins,Errec,iv,Iornulisur; Meson tl
unii2:Nucrear"_,:";;JrNucrear.o..#'";J'"*iff#i1llTt*t*ltl'i;:ffi;
Kjnemadcs ztfld conso.r",o.;^_ r

;:ffi **# dr.Hl#',H #x,i; It1ff ;ffi II H.H*,,T... _ 
sec ri ons, rh e ory or

unit 3: Nuclear *roa*, 
- "-rwvrri{rlSrns of ttuciear frssion and

(a) Srngle particle sI

11"; 
* 

3 

-9,0 l" ;:"*:X?',fi "f;l Yr:. n um b ers, spi,,a,d rotarior.r .,ri..lB irl? ihiilTffi ,,1i:n,,x1.,;i fl f f j,1t:1 HlTJ,,"y,:l i$' 3;, ixffi lT *x,.I #:il:TUnit 4: Nuclear decay:
(a) Fermi theory of R .t.^-,.
and Heticiry of ,"rf,i:ay, allowed and
rn,enrar;;;ffi:ti:;J:i$ffi 

:?fl 
l#ILXTlTj[ii;':1fly,,;;:iltr#,i,,;"#

Unit S: Elemenhry particle physics:

t onssuat)oo )a *-- . - o < -, -o-----
p6";iff ;,dLt3f r;;:;7{rt;:.{_try_S{*';';;;:^ffi.,,(driance.crassincation

norJel, E,"n,#,r,, ill" l: decav a,rd scattering
a of chromodyramics.

\42,,***
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Phy - M _ 403 Eleetive paper I

One to be chosen &orn the following opfions;

(5 Credit)
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A. Advanced euanfum Mechanics
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M-Phy-403A

The End

Advancsl euanfum Mechanics (5 Credit)t** "l11r1ntiitr*,::1 ::. ::, .f 
.:" l"""rionand wlr carry 70 marks.

."ItrT:,*r:::y:: ji,ilJi";;;;;;:;:r#ffI*VI

b$b

**

$"
€*

i.$q$"

qfo
q*

il

')*I,
i

"h
^l"rfu,

1

qfo
-I,r18l

..I
"'fu
-l.,'*,

i

"ril
if;il
Iet
l,Fl- 

,

nfu
I

*,4t
Iq*'
It

ft ;'#*';,li:T3*"o*Il:*:*:j::p::y*i:;fi ,H;':*'#;l-".;iffi
5;:Jffi 'JL:HL;,T;;I*:*:l*;1t"-'i,#1"";,Jiil_,iff lxi:;Xl,H
fl'f ;Tl,Hl-H',HJ:IL:,.,::::x1":#"'ff ;'l:Hxr.lf"H',lrl':'#;
fi x,;,x#,ff ff #?f H:-r*.;ffi ;;:;iililT""d":;:1"H,[,T"ffi 

]:The studenr is reouired to *.w*";).4;;;;rffifirT'rfi:!tl

Units l: Relativistic euantum Mechanics

i?:fffi:allh{HilV{echanics, sp"* time description orscruodinger wave Equation,

Unit 2:
Dirac equation' covariant form; Plane wave solution, Dirac interpretatiol ofnegative energystates a*d concept of a,tiparticres; ip* *a ,""*"i"-*I-ent of the elecho*, Non
ff:1*'i:,:1ll:1"1#,:!;'fl"#3.;;;#f *;o#ff ;I,'il"un""*,*o,g""ffi utio,;

Unit 3: Quantum Field Theory
second quantization - tagraniian field theory Hanriltonian formulation, Quantization ofscalar field Qua,ti zation oitoirpt"* ."rri *,i "scrrroding;, ner4 Bosofls and Fermio,s.
tlnit 4: Quanfum Chromodynamics
Introduction to quantuor clrromoJl,namics, euark model.

Unit 5:
Standard model, Grand Unified Theories

fut"t 22
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M-Phy-4038 Advanced Condensed lHatter Physics (S Credit)

The End Semester Examination wiil be of 3 hour durationnnd will cirrJr 70 marks.
( 'l'he Question paper n'iII be divided into three parts A, B and C. tsart
Awill have ten compulsory multiple choice tlpe questions covering the whole syllabus
(10 X 2 = 20). Part B will have f ive short answer questions, with at least one question
from each unit The student is required to answer any four out of them (4 X 3 = z0).
Part C will have five long arulwer questions with at least one question from each unit.
The student is required to answer any three out of them (3 X 10 = 30).

Unit l: Electron States :

Hartlee and Hartree-Fock approximations, conelation energy, Screeling, plasma
oscillations. Dielectric firnction of an electron gas in random phase approxfunation, limiting
larrys & Fryedel oscillation.

Unit 2: Electron-electron interaction :

Lindhard s expression for wavE length and frequency dependent dielectric constant. Static
soreening, Kohn effect.

Unit 3: Superconductivity:

Energy gap, Cooper pair, BCS theory Gilzsburg -Landau theory Josephson junction ald
its application, Microscopic quantum interference. High temperature superconductivity.

Unit 4: lUegnetism :

The band model for fen'omagnetism and its ternperature dependence. Ferrimagnetism,
Antifbrrop-agnetisrq rna,gnehsn- effects lr n anonaterials.

Unit 5: Dielecfric Properties:

Theory of dielectrics, Piezoelectricity, Ferroelectricity, Anti-ferroelectricity and their
Appiications, Nano-structured fen'oelectric rnaterials, Synthesis and char-actedzation
techniques of ferroelechic nano-materials, multiferroic and srnart materials.

qr* 
23rwW/N
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M-phy,403C Afrnospheric physics
rhe End semesrer Examinaricn qr_T of 3 hour nr"'f^":Tr JirT#70 marra.W t. p,t 

f,^11, ryrlilr*ffipaper 
*iii i,u;r,,a"o_inro rhree p"J* 

^, 
B anriwh or e -r.:':: 

iii ; ;:;fr :."."TI HH HT#gl " .'ro. q 
"* ;;;-; o*.io g tl,.

;:lff 't;H 1}Y:Yrp Fffi ;il :ffi *': sh o r t a n sw 
"' q 

" 
*J'io", i,i*

.*,.,",H;:1I#;t.T*#ifl 
{ffi #,;::i,*lir.xiiu*:lout of thern (3 x r0 = 30i*-- 

q**' rn* sfudent is reguired * "ir*"" "ny 
fhree

Unit I: Infroduction and Atmospheric Chemistry:

leneral.description and basic facts; Rrcomposirion, Minor constiruenrs; ;;;;;*'"lt of the Atmosphere, Atuospherric chemistry:nitrogen compounds, rt",*,'.il";,,ff:,iJfffieieruents, "i,.rri.r.y oi;il; carbon,

ffifi l"i,lt TIi,,", ffi :T 
t 
ffi-#1h 

e atrn o sp h e re, s o r ar rad iaribn, ch a pman p ro n r qconsequences, effective r"*p"**i."ovrtorlc ozone, ozone hote; creerrho;T;i"-i; 
and its

Lthit-J: A fmosphenc thermodynamics

-finosnrreric svsrem, Appricarion 
", *rl"'*tffi"?"H t^i^^ .-processes in the aqnos.n!ere,;;;,*;';"ilr:i ':""*:ir.:1"i"...t1 ai. and crouds, maincondensation, verricar r"ilrr"r,'"..ffi*"Jtf#*:*p"rr'tu.", uaiuurtlip#rllo *itl,

Unit-4: Cloud physics:

cloud physics and Atnrosprreric Electricity: Classificatiou of crn,.ro ftf^-_r,,,H'ff*"##:XT o, ""[irio";;;;;.rrence, wann,uin. jrlo]&, grow-trr or dr-ops by
of atmospheri" 

"r""till 
precipitatror,. rl""t i" t"ri 

"ro 
,r"l.l#^'=u'9', *o*, hail and

uni t-5: A tm osph e ri I 
"#;ITf rs torm el ec t-r c itv, ii*nff ;; -' 

** e' Fua danr en tal pr obJ em

Principle forces actir

;i:#'::ff *T,fi;;,:li,:ffi :""LilHff,:ffiT:i,t:qiffi i,ff lil,,,,,ruia-tarituae.ril;:::* circulaLion tv.t",4 ,t".rr"L**r"oiir', sr"u, crculadon pafienl,

N-'

V &t4.1^ n -J'ni,1$ w



M-Phy-403D Biophysics
(.r \-reolg,sems 

ffi iffiffiTJ$ *:,,'l-',*:.dy1ti gna,,d wirtr ca,y 70 m arks.

(5 Credif)

,#":il$Tl,H$:ir"yj:.,_T-*.r#[xHHXj;:fr ,Jf fr i*;Ht;""*l:";;t;i;x-#t;;ffi1i1,#it,,:ffi [r,':Jffi :ff f :,fiff il1hffijffJffi *Iffi J.[11;xxx,::f:"ri:i,:il:ffi ,:,"#;[Tff -*:i:fi r,'Hff#;H,Hl-H-',ffi :ilil:,#::X j:-{ijT.ilr"y:Hil',,-#'(ffi 1Y;;;
ft Lfiffi r;:#:#lf #yjJ"tr:r:":l']"#x,i*ruilx'il.9f.:,;1?]
T:,r:*"ris 

resuired ro rosw"";;h;;;;r;:fir?if 
= rfiUnit-l: - -e"

.1"J,[T:,"*;":i#J:f"1#HfrJ"t#,*c* redox potentiar and free oner-sy change orthe
Unit-2:

Physical fechniques in proteirq nucleic acids and polysaccharide structural anarysis: tlrvisspectroscopy, Infrared spectroscopy, Fluoresclr;":;;;scopy, Atomic absorprioniiffH.ilfl1;,Hts,,#nH',::fli,ilIilffiiffi ,"o, circurar oi,r,o,i.*
Unit-3:

,t,Jf*:*:Hffiflf.:rff :'i*Tif ,,aIandde*sitygradientce,rritugarionadnreir

fiItration, crc, rrficl irTril"**oijutcs' 
tYPes(Paper, TLc, Affinity, r"ri"*"rrrig", c"r

unit-4: Electrophoresis: Principles and types[Polyacryramide ger erectrophoresis (pAGE),'sD's-pAGE asarose ser erecrr;;;;;;; io 
",;",.ifii"_rr'*J,rreir annricarionsUnit-5:

Theoretical technioues and. tfreir applicatiou to Biomolecules: Hard snlrele Approximation,Ramchandran prot. potenti, 
:;"#'#;ces, outrine or vor""or* Mecrranlcs Method,Brief ideas about semi-empiricar Larl-i*,io qo*rrorr- u."I*i"rr methods, morecurarcharge disrdbution, *or..u6 .il.;;#;otearial and fi eld and r-heu. uses.

u /tr 
q4* 

2s

IWW

The End



M-Phy-4038 General Relativity and Cosmologr

,T-rj;iJLoo*d wirr -,"; Io.J:,, _,: . The euestio" orou"Jrr:r, 
". 

rii:,ii^: :--_fl L * ir nav*,ea ;"1#,ff ;Tlei,f lslhTrfi::"ffiTfi #*(10 X 2 = 20). part B wiil irro. mL^ .
,#"ff ;H,Iffi :il[: ::xi[i"#H i,# ;:Y.JJ f #;' (10 X 2 = 20). Part B will irr"" fil* *i"urv! 'rl'c quesnons covlTng fhe whole syllabus

fium each unir Thp srrrrro-4:- *--,. rort answer questions, with at leasf n-- d,in^4--

ff,l;*,Hl"T:-ry x*iffi [*xT:x,:i"ii"xJff ',i:il',xrtyf;i
ffi rfi x"xliJI,tnf ff ;H""J ji{}*TilH:11.H",il;ll:"il.9::,:"#}The studentis required a:rr*n".;i.il;;;IffiHf,!"i-,S 

= r$i
Unit-I; Tensors:

Tensor anarysis, covada.t and contravrr-iTi. tensors, corrfu.acfion, 
-metric tensor, energy-ffi.-.f;X1:1'#L1i!X,1.:"*"::*:nnl,g;tF;#l"r*e,d,parare,t*.po.t*a

Unit-2: General Relativity:
Equality of gravitational and
d.istance in general relativity,
cD\.ranance.

Unit-3: Field Equafion:

'T,'J"#J;11?,Xfi 
'!*,i"1X,ii:t,-*;:l#:h1T*TS;""To,,ucresandlightinthe

Unif-4: Elements of cosmology:
The universe as wc k
.uaiutio,,, nou".t;.;:fi:#::;fl::3T:###;;;[:*"ty and isor.opy, 3 degree Kervin

/)\/ -/"n h\"t*/1

inertial'masses, eguivalence princinle
curvafure terlsor alrd its p*p.*i.,'

70 nrarks,

geodesics, tirne and
principle of general

V /ww



rh e En d !* * l?u?i:il:HT#T * ff .r:::l,tr11a ri 
1n 

an d wiu ;; ;;'; ""***NHTX,XXff ir***hx;"dfr Ht ;ruHJ I ?*;Ntf y:1Td:1;##"1-,,,T#IH*#*Tffi lilT.ffi ;ffi 
-:,fi 

d#"lh#;:f#Jff '*IHffHH:"T;:,*.tH*:";:::,,j]T:ilaff .:::f ;l]J]triTI;Ti,ffi Lp"ini.H*::H::X" x;:.i;ffi l,.lff 
,J:H,(XtilyI3;

lif *ir*'#,T:J,':f m":i*.;f:Iiffi ",?Jl-l'##*il1"il#.I":-;?lThe studenr is resuired ro ansrryer;*il;;;ffiffi:r1Ti$H$l

M-Phy-403F

Unit 3: Applications of r aser:

Lasers and photonics
(5 Credir)

Unit I: Basic Principles:

Laser rate equation f,o1 three level and four level systems,svritchirrg, fuIode lockirrg,.mode nJlirg,' larnb dip, holetzdiatjag properties of. rnolecule.,'f"qrid-; apd solidq I aserTechniques oflaser excitafion. ' -a-'*-

Ulrit 2: Non-linear optical efTects:

_Dynamics of Laser process:
burning,; Energy levels and
anplifier. I,ase1 1gsgn31a15,

Harmonic generation, Second harmonic
generarion. opticat mixing, Dnramerric .^-g-:T',^1'o:i,IYt* matching, Thir-d harmonicgenerarion. opricar 

TAg: p*,*#;;.?.ffiT;,iilll_3i",,T{: ptd rrarmonic
absolplrcn, Dopple.r &ee firro pLotor, .no",i^..^,.r, r ^_^- - mg of light Two photonabsorptrcn, Doppler &ee r*. o plr",." .f*;iil;;" i;;::;:ffiTli"
f T-i+ a. A--r:^--! t - -'---- j;J'

Fabricatiou of electronic compone,ts, Matenar processing; Laser communication,Ho:ographv, M;litarv3ppri.utiorila"ai"ur.uppri"uriool;;; 
#i", Laser hazar.ds and Lasersafety" optical Amplifiirs, r,n*"a optilJl"ui""., Laser gooling, Trappi,g.Unif 4: Optical f,.iber Communiucafion:

optical Fitrer structure, wlveguiding and Fabnca-t,on of Fiber, Types of Fiber a'd solution;#:*r,'s wave 
"quutior?ria;d; Signar 6;;;; l,d arenuarior in opdcar

flnit 5: Optical Fiber Systems:
opricar sources (ILD.and pIN Diode) unl,go,rro Detectors (ApD); Analog and Digitalopti cal fi ber Trar si.ission iil;(d;i, t'J n an cr wDM Tecrrnoiogy.).
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M-phy-403G Measureme,tand Instrumenfations (5 credit)

w fo-:1"0,lemestg-Elamination wilr ! of 3 hour durationand wilr cnrrJr 70 marks.*'6;#t::,;:l:r*#;m'}ff 
H+l'-trffi in:*tmxl1*'J,H.'.i;Ir,rj

rronr eacr*oit rr," .*a*, i, il#"h;"r',Tffi,rff:r#::l1o i,!-*iri" q.,",u,oparr c wi, have five tong il;;;;_;;;;;rT#T;rffiilX"ilr*;:rT?
rhe student is resuired .o'r^.ou";;;;;;ilr;::ru x rri = !s--!.- 

---* ,

Unit I: Basic principles

ffii:ffif,ttilHrfi*TrtrJ*l:?sion, sensirivitv a,d resorution; scare, standards and
treatment c,frandon e,,,ors, Distnl.,utio#::.Td .propagation'"r "**.,'statisticaltrJnchDns and {reu. properties.
Unit-2: tiansducers:

fff$ii"Tf;,lili;lilili'"x1r.ft,#Ttri:#*!, vibration. shain. dispracemenr anrr force
Unit-3: Signal conditioning and recovery:
Signal level a,d I 

11eda1ce 
matching, operatio,al anrplifier, modules for different signalconditioning: addition'.subtractior, 

.-"?*g, 
aitrerentiarilnlii rntegration; Log a,a antirogamplifiers, analog *u11nrr"r_*a.-*it 

"*r, *rt o-*tiioo u*pufier; signal ro noiseconsiderations, Filters, phase Lock ffi I-o.t_in amplifier.
Unit-4: Digital signal processing:
A'lD and D/A convertor, Tr0T A,{D convertor based DMM, Embedded systems: g05r andAtmega 32 microcontolrers - g""" r"";"r, ruri.rro"o*t oii"rri*r"r,ent system.unit-S: computer interfacing af science experiments: Rear time and oflrine daraffi : 1Xf#fiffi:'Jtr #J;*: il o", ido,, ilni+* il d;,;;,: v e a, d
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M-Phy-403H
Crrdir)

Modeling and Simulafion in physics
(s

'l'he li'nd semester sxamination will b:--ol s hour durationand w1r carry 7{r rnarks.' "1 
\ 'ij; -r- The ou"rtio" p"pi:* be aivioeJilil ,o*." parts A, n aro c. partH / A will have ten computsoy -rrrrpi- 1rr"i." ,yp"-q""liro', *or."ing the whole syrlabus(10 x z = 20)- part ii *ilr;;;Ft;snom ansive.";;;;;r, wirh at reasr one quesrionfrom each unir. The student ; "*"*-9 to *^*.Jii;;;"" out of.them (4 x 5 = 20).Part c wil! have nve tong;"*""Ht*oons witt atl"l*io* question from each uuitThe student is required 6 ""r** ufr ,n"". out af them (3 x t0 = 30).

Unit I: Object orienfed programming Ianguage

9oj"q oriented paradigm with refefence--to c++: objects and crasses, Encapsulation arrdcata absraction' Deiegation; Inheritan"o poiv*o.piri"i.-*"Iri", 
anri operatoi overioaciing,

,HtrH,H"ti?,;;**;';ffiffi;*, ri",i,",,*1.?lu uuoot roruan e0 and java

unit 2: Programmfo*jrrg $thon: fi:or- deveropment, variabres, expressions andstatements. Functions,-Condlti;als-lrrd ,""*r*ru lt".inoru 
lhings, Lists, Dictionaries,T*p!es, Fires' T'rnes.of.er:rors ;d b;;ggirg, roorti* ii#*.r., Nunrpl scipi, classes,3.o,1fi'Ly;t*.lmniffiJ;*o, rm.*i.,, N;pv, scipv, M;,or;rib use or

Unit 3: ODE and pDE:

oDE: RK nrEthod'. Leap Frog nrethod; Application to erectron motion i, electric andiiiagiiciic ficlds: r"roii-rincai ""q.,",,",,., -pDE: 
Bll;pt" 

- 

"qruTn_.r 
poisson cqiiation,Iffii:H oeQuations: 

waye iquation; p.1u'riJ'Tqriu#, Diffusion equation rbr
Unit 4: Matrix problems

Jacobi method for matrix inversion; Tech,iques for sor'ing eige,varue problems.Unit 5: Monte Carlo method and simulation

ffi::#rlffi*generatots' Monte carlo integration, Metropotis algoritum, Isirrg rnodet,

rLt" tq.),,r q 
tr^rt/V /R'k

/ffi u('

29



M-Phy-4OJI Nano Seience

Definition of Nanomaterial s, propelti es, Appli cations and S,cope ofnanoscience

*#;;iX*remenrinone anri hvo <ilmensionai weii. jd;;';;';;,"nr,16r ...^ii _-
one and two dimensionai weii, '"*;;ilffi'T:[':#:H.:** 

well, confi'emenr in
wires and Quanrum notr, 

-'p.lilJr,^-'J 
.-, .. : Quantum weiis, quantumwires and Quantum nor.: 

-'niiLl;J;-"*' werl structure' Qyantum weiis, quanrum
dime,sionality, p.;;"s dependenr., ,.-",fl1"llojerties; co,auction 

"i""*# *odime,sionaliry,koperrie.a"p""a'#rl"J""r,tlirX,l"rlrl

Carbon nanostructures: Fullerines, struchrr
synthesis and sfucff"- Eler.fi-i.ot 6hr r,--1i fuperconducfivity in C60,

:r,]::,:.1-1-:*.*oue*icar-an?ffi"#JITffi 3;il'8."T,,:,f:,carbo,nanotubes:
Uhir-Z: Synfhesis

r""i::X'i.*fiH*,T' #%[::,:':::T.l;^:gr miiling; 
lottom up approach: chemicar

ffiH::,:,',1,1t*:H;-H#'#"f*i+:1'.Til,l'f;"31[?f.]1,:l;1"*'ii:ffi :lslmthesis using micro"rs*ld, ;; r# ffi:l
Unit - 3 : Characte rizationTechniques:

[!ffiTi"*!l;1*"r;,,.?ffi "T*:.TH*fl lI,,: j-1l,,s9rGA,di,atometry;Elecrrical measruemen;",-;';*:is' rrennal analysi
sneclrocn^^_, rD _,_ 

ents: LCR meter, electrometei lilier; Optical, UV_Visiblespectroscopv, IR snech_oscopy, ruip.r*lt y,'i"#JT;rrffi-t, optical, {.rv-visibie

3,t*': absorption specboscopy Struch,el chqra^+^*r-^. '"""*ri aud spectroscopy,
fi #::,":l::#"HJL::wxl,;x#:t:TidTffi :"Tff -*'#:ffi"".fl IYf,:':"Tll'::::*:-ilm;;'*;$:*:[r:,ilT9ffi ''#h#trii:
Unit-4: Magnetic Nano Materials

The End semesfer Examination wi, bg_ of 3 hour durarionand wirl 
"r"Jt;:::".qy) . '.he Quesrron paper.wiu rr" or*,"fi; rhree parts A, B and c. part( t A will have ten compuls,ory t"riipi* *n"i* *yp-'q""i#o, 

"o"""irg the whole syrlabus

{l:Jfi Tll{..,trJ"lil-"I;i*'i#trI;",';ffi ,.,withitr""*tL"question
parr c wiu have nve rong "o*"ffi".ri"oriir#rt#r.ti"_,il;l*_il#Iril11?-The student is required t, ur.**" Jo, ,n"*" ;;f ;;? X ld = mi. 

--*- -

Unit-l: Introduction and Basic principles:

ffiffi:#,lloparricres, murriferroic and smarr marerials, Elementary idea of NEMs a'd
Unit - 5: Dielectric and Multiferroic materials

ji;::;"::.,.ffif:hffix['?Ijl?;",11,,.",:"T:,,r, Anri-renoerectriciry a,ir their
tecrrniques oirq'roelec*i. 

"*;;;;;;i,r,, ffi##:1'3*. i#""H",ffil "h*u.[.rzutron

fu*v
/frrL

frtf^
)I2
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M-phy_403J plasma physics
rhe End s"**'":xlamination *', 

],:-,r::"d."";r:hnand wi, carrv Ta,rarrrs.fr o'wi'|rhave""'i;il;Ylff x,x;n*ilru:rffi ,ffi:#xt}.f*:r,hffi

11"#;u1lirlqidtJffi i';i*,ffi "I-JI',:,.,w*h,,r",,i,,,"ques,ionPart C will have
rnest'aei;.i;;fiI;f tr,H#",i1:#*xtt*xr jJr,,.ffi ::,;1?]

Unit 1: Basies (single particle Approach):

:?q:ff $,,T*:';:^::Pry rnd non-u,irorm erecrromasneticrierd, prasma - the rorrh
:1:1y"il.'Ti=#o"on*pt 

of electton 
:ng i"r- r"rp"rrilil'1, o"u.v." Lensth, cycrorronminor"v.ii*",#,ilxl,T;li,?#,J?l:T[,T;ll*l"rl*i^m:#nil#i[l[a]on",i"

Unit 2: MagnetoHydro Dynarnics lftuiO Approach):
lntroduction ro,O":,^yIO. 

"}l.tur", frnOrr*n,at equarionssvstems' Diftrsion and mobiriiv 
"i'lti"b'3.g fufr,-di: irr,iffi:,"J,r1T:,:i[?J"",ll"^i[fr

.ifllil"fi't il?lJffi:*:l:r:lS *:i3;fu:" or MHD from dimensionar *n,iu-*Ltion.,
Unit 3: Waves and instabilities in plasma:
Waves in unrnagnel
rssueof phil;;i5,iitp:lii.?i".i:Tlii*i*:?",:i"flY:J"ffi 

fl ,f ?*"[il,:",P:1ffiT"fl?:JlL',,?i:LT;;;.fft3ilTl;1,,,y"a'u:f;J:":, n"y"ighr,/;r,i,iliaoi,ity,
Unit 4: Kinetic Theory:
Need for kinetic theory and i/Hn ae ,hh>^\;__r:-

*,rg:UrHtfl ',fl:t+Ht{tf ffi tiTi:.qp,1t}L_ii**#},"xrLI#h1Unit 5: Applications:

P;H,r;?*;:'::iE;ulx,'sli3,i##,ff1,"*f,,:::ff"xiJ*, contro,,ed rhermonuc,ear

Y

wr,
q,,,4t
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M-Phy-{04
Elective II (5 Credit)

{2.5 credit)

Part 2 : h'oject work an, rlissertation on any topic on physics (2.s credit)

Part-A: principles of Scientific Research

,rection - Jil;il3,*idcas and concept oy' ioa,."stigutiolr _ Irrrer-a, o_^-_-_j--

(zero credit)

Part 1 : practical Based on Elective I

ffi n,ni;m"6:sffi*kj,r;lT::r,ii$:::ffifl;"flH.;,Ifl-iffi ?;1:ffi ::T'ff #":;T[f ::r:s*I.#;$#*j:ji#arifF:ffi :LT;i*:a Research paper and rhesis _ p"i;,";#il;trH:;ilT[:,:"X,,,.T:

4z

Parf - B: Dissertation on chosen topic
For students to enter into preliminary res€arch fiekl both in flreory and experiment thefrlfirJ ;,|"?fl::'[k has Leen i"r.j,""a i, tr," arrr;;*;*. rn the proje* the stude,rcoiiecti,gl;;;',*;ffIfrlffi,TTs,l;"#:lm,:f ,flt;1,'#rT*"rH:

il"#'#:t;#"1T,::i*n:"1*lll;ffi ;";;;J*,moderingsma",t*,r

/fl
Itl"

^/Ail4u*

Y^


