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UNIVERSITY OF CALIC

1

Schcnre and SvllabLrs for
l\1. Sc. /Ph-l,sics) Progra rn rn e(C SS)' 

-'-
lor atti.ir.rred colleges rv.e.t. 2010 adnrissious

l-he duratton ct tlre Vl Sc (Pirvsrcs) l)rogranulc shall be 2 years, spirr into 4 sentesters l,.r( lr ('i)urse lt ,l

ictrlesLer itas 4 crecitL-: (4L) and Practrcals havrng 2 credits (2C), The total crerirrs lor the enrrrc programme ts
80. The scheme ancj svllabus of tlrc proqrammer, consisting of sections ta)(,'ourses tn vonott\ spmesrers

qLtestton p(lpr,rS arc ,tr lilllrtrvs:

!erircsrcr' -l (16(:

A) COURSES IN VARIOUS SEMESTERS

(Pi lYlC0l ) Classrcal Mechanics (4(lr
(PHYlC02) Mathematical Physics - I (4C)
(PtlYlC03) Electrodynamics arrd Plasma Physics (.4f ,)

LPlIY l(.0.11 l, lecrlr:nrcs i4(-)
rIll\ ll)itl r {,(.it(,r,tl l)lt',sir,t l,'r rr trr,i ,

I i'l I \ I l'Il I I lt,t ir0rrrrs i'r,rr Irr,rl -l

(PUY2(-05) C2uanttrm Mechanics -l (4(,)
(PtlY.2ctl6) Mathematrcal Physrcs -ll (4C)
(PI.lY2C07) Statistical Mechanics (4C)
(PflY2C0B) Computational Physics (4C)
(PllY2l)03) Cler er al Ph,r,sics Prartical -ll (3C)
(PIIY2P04) Irlecrronics Pracric'al -tl (3C)

External Plactrcal Exanr. fol PHY1P0 1 & PHY2P03, PHYlP0t & 1,11Y:I,04

( PllY3C09) (lr.rantunr Mechanrcs -ll (4t.1
(PI'IY3Cl0) Nuclear and Particle Physics (4C)
(PHY3C1 I ) Solid State Phvsics (4C)

ilr lri'' -i i'i( ,

1l'l l\ 4[)r1 l'rolcct
(PI l\'3P0il i\'lorle rrr Physics Pracr rcal -I

(Ptl Y4(- 1 2 ) SPectroscopv (4C.)

I:,ler:trvr. -ll (4Cl)

[:lcctivt' -lll (4C)
(PHY4Pr1) Project (4C)
(l']l l\'.1P0(;) l\locjer rr I'hysrcs l,ractrcal -ll (3L)
(PtlY4P07 ) Ciomputational Physics Practrcal (.i(-)
\'iva Voce (Courplchensrve) (4Ct

Extcrnal Practical Exam fnr PHY3P0,5 & I)l-1Y4P06. l)li\'4t,()l
Comprehensive Viva Voce.

Serrrester -II (22C)

Semester -III (16C)

Senresrer -IV (26C)
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B) CONSTITUTTON OF CLUSTERS

Elective -I Cluster:
(P[IY3E0 l) Piasma Physics
(PHY3E02) Foundations of Quantum Mechanics
(PIf Y3E03) Radiation Physrcs
(PHY3E04) Computer Software and Applicatrorrs
(l-L3ll0l,) Fluid Dvrramrcs
(PHY3E06) Digitat Signal Processrng
(PHY3E07) Experimental techniqLres

Elective -U Cluster:
(PIIY4E08) Advanced Nuclear l)hysrcs
(PI IY4t09) Astrophysrcs
(1']l 1Y 4F: I 0) .\dva nced Sta trstical l\1 t,chir rr r cs

(PtlY.lL l1) lvlarerials Scrcnce
(PHY4E12) Electronic lnstrumentatrorr
(PHY4Et3) Lasers and Fibre Optic-s
(PI IY4E 14) Conrnrunication Electron j cs

Elective -lII Cluster:
(PI{Y4E15) Quantum Field Theory
(PHY4E16) Chaos and Nonlinear Physics
(PFIY4E17) Advanced Condensed Mauer Physics
(PHY4E18) Modern Optics
(PHY4E19) Physics of Semiconductors
(PHY4E20) Microprocessors and Applicariorrs

C) THE CREDITS AND HOURS PER WEEK

The credits and hours proposed for various courses in different
semesters are as given under.

Sem
ester

No.of
Theory
Papers

l:'racticals

Tlteory Practicai Proiect Semrnar
Viva
Cred

Total
Hrs

Tittat
(. ,' t'rtt !Hrs Cred Hrs Cred Hrs Cred Ht:s

I A 1
1

Gen. Phy
Eiectronics 16 16 B 0 0 0 1 0 25 r6

II 4
I (,cir, Phy

Elr:ctronics 16 16 B 6 0 0 'l 0

0

|,'
t25

'22

IuI lrr
I

4 I ir4or-t. Phy lri 16 4 0 4 0

IV 3
1, Mod" Phy.
2. Comp.Phy. 72 12 B 6 4 4 t 4 25 26

otal Credits for the Programme BO

D) GRADING AND EVALUATION

(1) ,'\ccr.tnrLrl;rtt'cl nttrrrrnunr creclit requrred tor success[ul conrpletiorr of the courst, sl]all l)i't'](t

(.2) \ lrrorect rvork of 4 credit is compulsorv anr:l It shorrld he rlont'in Ili & l\,sr,mesters Also,r
crtnrliti'ltt'ttsr'"0 \/ir';t \ o{ (' nrirv be conrlucted hv extcr n;rl ox,rr.r.rrn0Ts .tr thc rrtcl ol I \ \r,lrtestr.r lr.rd clrrios J
credits.

')



(3) tlvaluation ancl Orading (as done in B.Sc CCSS):
\ll grading slartrt'q lrom the cvaluation oi paper:; is done orr 5 point scalc ( \, l]. C. I), l.) .,r;il r(,i,-\ arrcl
(.(;|']'\ - llctwet'tt tr trr 4 atrcl itt trr,o clecrmal pornts. A,n ovcrall letter graclc (Cumulativc ( iraclu) I1r rhe wlrolc
programrrc sh.rii l;r,*v;r'decl to thc srudcrr baserl on the valre,f (,(ip,\ usirg, a r-lrrrirri icile urr,r,n lrr'l.w

Overall Crade irr a Prograrnltre

3.50 to 3.7!)

3.00 to 3.49 B+
2 50 to 2.91:) I}
2.00 ro 2. C+
i..r0 to l.!)!r

r.41 \t'crghtagr, ot inrrln,ri antl Lrxtern.ll \,.lludIlot.t
l'hc cvalr.iation \(l)ctrto ior cach corrrsc shall contaut two parts ( l) rnternal evaltratrorr (-') ,,.;,,r,r,,
evaluaUon. Its rvorghLages are as tollows:

llt.rllt ttttcrttal ,ilt(l r'rtt't ltiil cv.lluatl{)n wrll be carrrccl out uslng Drrccr (,racling Sisrcrn

(5) lnternal evaluariol'r (musr be rransparenl ancl fair):
Theory:

P ractical :

.r)Tests- wt = 2 (ar least 2 tests with S0o/o Problems)
b)Tutorial on assignrnents and Exercrses-wt =l
c) Seminars and Viva Voce- r,vt =1
d)Attendance - wr =l

a) 'fests wt=2
h) t..fr. skill'qr-rality of their resulrs- wr =l
i) Viva V'oce- wt =l

,ri l\lortthlv 1)ro{tt{lss - wt =2
r) Ileeularrlv artr:l artendance -wr -= I

\1,11' 1,r; rgrli \ ,r \1 .;r1 1,, ,.r,; I

Projecr:

i(rt i-,xter nal er,;ritratrr,,.

3.) 'Iheory: l-.vt,rv renresrer

Patrcrn of qr.rcstirtn Papers

Answer ro each questiou may be evaluated based on
(a) icic.a,'knowledge - wr = [
(b) l.ogicisteps - wt = t

(c) r\n;rivtic skill -'"vr = 1

[ri r i l, il]t'\s \! l i

,]

\

3.U0 ru 1.00

F.voluation
I n ternal or 25o/o'

Division 'l'ype
No.of Questions Weiqhtooe

.fotol 
Weiqhtaoe

Part A Short Answer l2 (No Choice) I 12
Part B 2outof4 6
Part C Problems 4ourof6 I 1l

Total weightage for a questiou paper J(l

CGPA Overall Letter Gradc



b) Pr'acticuls: .r\t the errd of tlancl l\/ sentesrers
c) Project: End ot lV semesrer. lts evaluat.ion is based on:

\cr) Presentati0rr - w[ =3
(b) I)rolect Ilr:port - wt =2
rc) Project Viv.r - wt = I

d) Corrrprehensive Viva-Voce ar the encl of lV semesrer

(7) Theorv ir(tPers lnust contain at least 4lectures plus 1 Tutorial. Projecr is equivalent ro one theory papers ((i
ltcrurs) and one pracrical (8 hours).

(8) Direcrions for question paper serters:
Part .A': Set each questions to be answered in 5 minutes duration and shoulcl extract the critical

knowledge acquired by the candidate in the sublect.
t'art B: ll0 tninutes attswerable questions each. May be askecl as a single (luesrion or parrs L)erivariop

type questions can be also asked.
Part C: l5 tttiuules answerable questions each ancl .rs lar as possible avoici nunter tal tvlte questr()ps

E) DETAILED SYLLABUS

SEMEST[:.R - |

PHY1C01 : CLASSICAL MECHANTCS (4C)

I. Lagrarrgian and Ilanriltonialr Fornrulation:
(.ortstraints arrtl Ceneraliz-ecl coordittates, [)'..\lenrltcris I)t ltLllrl(,an<J Lagr lut{(,\ c(lu(11o1. !r,lo(lt\

depenclerlr llotentrals, Simple applicatious, Hamiltorr's Princrplr:, [,agranee's e(luarr,); fr-9nr p,rnriitrr,,,
principlc Kt'pler problem, Scatterirrg tn a central tor cr lie lcl, lr.rnsIornra(rop trr i,rl; l rri;111;11,111,,,, I r,(errrlr.
l'rattstoriii,,itLlrl , I-lamilLr.lrl's cartotrical equatrons. Principle ot least action, C1p()6rr:rl tr.nsfor,t.ttlol.ts.
examplt,.. i rror.rgh exercises (14 hours)
Text C.ltlsLciii, Scc[it_,rs I 3 -- I 6, 2 I ,-.].J, 3.1(), .i. I l, t] t. 8.1 [J.6, 9. i, :J._

2. The classical background oI quantum mechanics:
lqu.Ltiot-ts of canon.ical transformations, Examples, Poisson brackets and olrer canonrcal rnvdr.la,ts,

Equation of morion in Poisson bracket form, Angular momenrunl poisson brackers, Hamilton-Jacobi
equatiorr, llamiltorr's prirlcipal .rttd characteristic lunctrorr, l-t-l ecluation Ior the lirrc.r-lrarmonic osc,illat.r.
Separatirin oi varlablcs, Action-angle variables, H-J formulation oI the Kepler problcnr ll- l equatisn .rpci rhc
Schrodiuger equation, Enough exercises. (15 hours)
Iext : Goltlsrein, Secrions 9.1, 9.2, 9.4 - 9.6, 10.1_ 10.5, 10.7, 10.g

3. The Kinenratics and Dynamics of Rigid Bodies:
Space-iixed and body-fixed systems o[ coorciinates, Description of rigicl boclv mo6on in terms ol

ciirection cosittes and Euler angles, lnfinitesimal rotation, Rate ol change of a reftor, Ccirtrifugal and C,riolis
forces. \'r4r)rrrrlni r-.rI ltrct.tia Lcttsor, Euler's equation oI nrorion, Forceiree rlotion ol a r-reicl b,dy, F.nough
exercts('. i i I trrtrrrq)
'l'ext : Colrlstcin, SecLir.lns 4 t, 4.4,,1.8 - 4 l0

4. Small Oscillations.
I,rrmulatron ol the problem, Ergen value equatrrtn. [.rqorrvecrrrrs ancl [:irgcr,r

Prtttctllal ,,;\,) iiallsfoltttatton, trequencies clt tree vIbrattons. Ncrrntal t.oorclinates, Freo
tri alomri n,rlr:crile, Enough exercises (B hours)
Text Coidstciir, Scctrons 6. I - b.4

5. Nonlinear Equations and Chaos:

,lrrcs, ()rthrrqr lra I ir,,,
vrhrations of a lintar

lrrrroduction, Singular points of trajectol'ies, Nonlinear oscillations, Lrmrrcvrtes. Cha.s
milp, l)r'i;,lrtlotts, I:txt'rl Dtrtttts, []errod doublrng, [)ntversalirv, [..norrqh excrcises. ( I] h,rLrrs)
Text , Lllr.rrta, Sectrunsl0. l, tr).2, 10..1, 10.,1, 10.5, lU.J l

Text Boriks
I ( ,oldstelrl "Classical Mechanrcs , (i\ddison \r,esie r,)

- , iJ Bhittia: "(llassical Mechanics,'(Narosa publrcatrons, 1997)
Refererrr L

Loqistir

! \4r.hrti l.rDor : 'chaos and Inregl'ability rn Nonlrnc'ar Dyuamrcs', (wilev, l!18!)): N ( Rana and [) S.loag : "Classical Mechanics,'(l'ara tVcGraw tJill)
' ri {, f;1[1v3le,rttrl I).S.[)ttranik :"lntroduction to Classrcal Mr.chanics" (Tara i\'lcCraw Hill)I \i,rlll i' \rvir ' "lntrodttcttotr to Classical Mechar-rics, (2ncl tjclition )" (,.\clclisrrn Wesleytg6g)
l: I.axrnaua : "Nr-rnlinear Dynamics" (Springer. Verlag, 200l)
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PHY1C02 : MATHEMATICAL PHYSICS - I (4C)
I Vettors

ll,)r ll,r' : ,/lt(1,,,(llat i )rtlr,,ilr,!l{!, :Lri',,lirlr,,ii 1r)rrt(!in(tl('... (,r.rtlicnL. l)tvi',qt'i', ,il. { .tr: ul
ol l-ilogollJi Lill!ii,,,L'.'l Lr)ot(llll(lLr:s, lict iatiquiat, L_vllll(ir tc,ri anci sl)hencai polar crrorclLrrdLcs, t-alllactan
rlliuratul , LapJ,tti'tr (rtlualIloll ilp1;lrcattott to 0iccr.rostil[lc lrclcl ancl wavc equations, !cctui llltegratlon,
Enough exercrses I :) lroLlr s )

Text: \rflkcn & \\t'bt'r ,5etUurrs 1.], I b - 1.9, i.10, 2.1 -2..;
2. Matrices altd Tensors :

Basrc pirlrr,rtrcs of ntarrices (Revrcw onlv), Orthogonal lnarrices, lJcrnldan anci []ltrrilrv nt,rtnces,
Srnrrlarrty ancl unir.l v transiormations, Diagonalization of matrices, Detinirion ol l-ensors, (,onu cction,
Direct products,, quotlent rutle, Pseudo tensors, Duai tensors, [-e',,i (]er,ita symbol, irrecir,rcbic r('nsors, t:nough
exercrses. (9 houtr,i
L r:xL .'\r ll,ci-, & '.1, rtict , Sr'c[iolts i.] -1.;, ;.6 - l.t

3. Second Order Dif[erential Equarions:
Partral rliiIcrcntial equatrons ol Plrysics, Scparation ol variitlt]os, Sin,.rtrl,rr Dolnts r ,ri,: ,:\ )0r'ics

soltttion, Irrobctrtus Inetho(1, ,\ secorrr.l solulion, Selt ad jornt cliltererrtral 0qunii()rr, t 'qen iurrt lrrrn" rtrrl valucs.
Boundary conditions, Ilermitian opcrators and their propertics, Schmidt orrhoqonrliz-atron, e,;nrplerencss of
functions, [:nougtr Lxcrcls('s. (12 hours)
Tcxr r ,,\r[kcn & \l'r'hor . St,crrorrs l] i, fi :r B 6, 9.'l - !) -l

"t" Special functions
Gamma iLrrcuon, llera luncrrrrrr, Delta functron, Dirac cielta lunction, Bessel iur-rctions ol the first

and second kinds, Generating function, Recurrence relation, Orthogonality, Neumann function, Spherical
Bessei functiorr i.,egcudre po)ynomrals, Generating tLrnction, Recurrence relarion, RocL.rgucs lormula,
tlr thogortaltLy, rsruLr.rIctl i.egcrtdrt' poiynonlais, S;therrcal harntonrcs, l k,rntite i]otvr'ror'r r,r . Lagr,ren-e
polynr.rmials, Enougli exerclses. ( 20 lrr-rurs)

Text:Arfken &Wehcr Sections 101 104 1 I5 11,1- 11.3. 11 7, 12.1- 12 4,12.6. 131. !'ll
5. Fourier Series :

Generai properties, Advantages, LJses of Fourter series, Propertres of Fourier series. I ourrer rntegral,
Fourior transform, Properties, lnt'erqe trlnsforn'1, Ti-:rnsfonl oI ihe t]crii.'rtivc, Convirlrrtrr)ir rlrr,i)rirnr I ap).rcc
transtorm. Enougir o.\0icis0s ('l() horrrs)
'l'cxt : Arfken & ilcber, Secrrons l4 1 1,1 .1, l5 2 - 1i.3, 1I-l.tJ

iextlrook
i. (,.B.,'\r'tiii'n anrl Il.l.\,r'elrt,r : "\4arhcriratrcal N'l0tlr()(ls ior Physicrsts (lrh [,rj'rr,,rr zi,i ]| ,'

1--\ cark,rrr rr I'ress i
Reterence books .

I lMathr''vs,rrrl R h'allior' ''\lathenratrt;rl Methorls for Phvsics" (llcrrianrnl
I i I l)rrr'. ,rrrrl i Ii II,.rrri,l " t,ppliocl N4;rthcrrr,rtics [rrr lrnr.lrr-rt'crs irrrrl Plriirr.rs(s t.jr,]

Edition)" (McGraw I-l il1)

3. Erwin i(reyzig : "r\dvanced Engineering Mathernatics - 8th edition" (Wiley)
4. M. Greenberg:".\dvanced Engineering Mathematics-2nd edition " (Pearson tndia 1002)
5. ,\,W. iosirr , Ma[rrces anrl tensors

PH\,1C03: ELECTRODYNAMICS i\ND PLASMA PIIYSICS (4C)

1 . Time varying fields and Maxwcll's equations :

Maxwell 's equations, Porential functions, Electromagnetic boundary corrclitiorrs. 'w',r,,,e cclLrations

and therr solutions, 'fime harmonic fields, Enough exercises. (8 hours)
Ioxl Chcnp,. St,,.;,i;ir. l3 : -

l. Plane electronlagnetic waves :

Plane wavos rn lossless media, Plane waves ln lossv nredia. (iroup velocitv. Flow oi eicLirornae,netr('
power ancl the [)c1'nturg vcctor, NormaI irrcrdcrrce iit a piane conclucting L-rrrulrc.tr','. ()bl:qrro ;,r,-,i]i'r'rcc at.i
planc,conclLtctirrg irorrDd;rry, Nrlrmal in(']clcrrcr at e P1;rnC rli0lcCrrir brrrrnri,r: ,4)1 rliqile ril('r(rpn.^ Ll tJ)1,1n(,

:ltr,lcctrtc boi:rrdalr i trrruBh (ix0l( i.;(,\ ( 10 htrLrri,)
Iext : Chene, , Srcrerns u 2 - f].lo

3, Transmission lines, Wave guides and cavity resonators:
Transverse clectromaqnetic rvaves along a parallel p)ane rransmissiorr line, [,pr11'1 ,i r'-;rnslir]ssion

Irne equatrons, \4',n,t'characreristics on Iirrtt'rrlnsnrissron lirres, Gc.nera] wave behavioLlr-(rl,)n{ rrnilorn-r

5



guiding slntctures, Par.rliel plate wave guides, RectangLrlar wavc guicles, Cavttr rc'sonarors. L,nough

exerLrscs 1t2 itours)
Text .l.hcne, Secttons 9.2 - 9.4, 10 2 - 10.4, 10.;/

4. Relativisticelectrodyrrarnics:
Maqnetism as a relativistic phenomenon, Transform.rtion of rhe field, Electrrc lield of a point charqo

moving Lrniformly, Electromagnetic field tensor, Electrodvnamics irt terrsor notation. Potential formulatron ol
relativistic electrodynamrcs, Enough exercises. ( 14 hoLrrs)

Text:irrrllrths. Secur)rr,r 10,,i. I - 10.3.5

5. Plasma Physics :

Plasma - Definition, concepts of plasma parameter, Debye shielding, Motion of charged particles in
an electromagnetic field - Uniform electric and magnetic fields, Boltzmann anci Vlasov equations. their

moments - Fluid equations, Plasma oscillations, Enough exercises. (16 hours)
Text:Clren, Sections 1.1 - 1.6.2.2-2.2.2,3.1- 3.3.2,43 418.419
Text Br-roks

t. I)avrd l(. Cheng : " Field and Wave Electromagnctics" (:\cldisson \lcsle1,.1

z. uavicl Grilfiths : " lntroductory Electrodynamics" (Prentice Hall of India, 1989)
:'l I.. F. Chen, Introciuctlon to Plasma Physics and Controlled Fusion, Volurne i and ll,

Plenum Press. recenl edition
Reterence books :

' I K.t,. Goswamt, lnrroduction to []lasma Physrcs - (.errrral Book House, Calcltt;r
. .t.D.iacl<son : "Classical ElectLodynamics" (3rd [d.) (\t'ilcy,19!9)

PHY1C04: ELECTRONICS (4C)

1 . Fiel,t !',,iterr'!'r'ansisror'
ll,,astng ol FtT, Smali signal model, Analysis of Conrnron Sorrrce anrl (-orlmon Drain amplilier,

High freqrroncy responsc, FtlT as VVR and its applicatiorrs, Diqitirl lvtOSFE'l'circuirs f nor-rqh exercrses. ( []
hours)
Text: Millnan and Halkias : "lntegrated Electronics" (Tata McCraw Ilill 2002) Serrinns l0 4 - 10,11

[lelererrr ,' i--iettrottt,- tlt'vrtos attci crrcutt ther.rl-v l{r,rtrcrt i- lloi lstt',rrl & i N.rslrt,L.r., t'(,.]r\rrlt I rlLrt,r,r,r
r i'Itir r'.tlrtion'r

2. Microwaue and Photonic Devices :

i urtnel dtode, ltauslerred elecLron devtces , neBatrve di[[erentral resis[ancc and devrse operd[lon,
raclr,tti"r traniitions .rntl optical .rbsorptron, t,ight emitting diodcs (LED) - visible ancl lR, semiconclucror
laset . rrr.rterials, opci.rliurt (populatiorr inversic.rn, carr ier arrrl optical confinerllent, optical cavitv and
ieedbacli, threshold cul'rent density), Photodetectors - photoconcluctor (Light depenclcnr lesisror- LDR) arrd
photodiocle, p-n junction solar cells - short circuit current, fill factor and efficiency, Ilnough exercises. (12
hours)
Text: "5cmtconductor Devices- Physics and Technology" - S.M.Sze , John Wiley ancl Sons (2002) Sectrons

[].2, 8,4, 9.1, 9.2, 9.3 - 9.3.3, 9.4, 9.5 - 9.5.3
3. Operational Amplifier :

Basrc operational amplifier cl:aracteristics, OPAMP differential ampliiler, Emirter coupled
diffcr ertl:rl amplifiet, OP\NIP parameters (Open loop gain, C1\4RR, Inpur offser cun'ent and voltage,ourpur
cffser ',rltaqe, siew ratc) aucl their measurement, Frequcncy response, Principle of Boclc'plots, Phase arrcl
gain marqins, Dominar.rt pole, pole zero and lead compensation. Enough exercises il0lror-rrs)
Texl \{illnran and Tlalkias "lntegratecl Etectronics" (Trtr \/!t'rlr;rrv Ilill l0tl2t s1'r rrr,1,1 ll r r -. 1 r -, ,,

i-,.tJ - l5. ii
4. OPArvlP A;rplication :

r)t']41\4P as irtverter, scrle cl-ranqpr, sumnler . \'tn [;n1.,,1,1-tor \n;tloq inlol]r-;rii.)n;rnd rlilferonrration
Elecrronrr analog conrpurarion, Active Iow pass filt(,r, tliqh rr.rss lJur[t'rworrh lilters, lS.tnct pass lilter, \cttvo
resoi.liiirl irdll(i pass iilLet, OP,'\MP based astable and nrr>nostablc multivibrarors. Schnticlt rrigger, EnoLrsh
irx(,, i 'coc ,1.2 hotlfS;
T,-'x' ', Iillmar, .rrrrl iIl,ll:l.rs . 'lrrrcqi'atcr! []!ecrronics" lTat;r \1c{,r;rr' llill 2002). (ilr,iirns 16.5 1G.7. l6 1,,

'16 16
Referonc o

i i{amakant,\. (,aekwacl : "UP-.\MPS anci [,ltcar Inrcurarerl Crrcuir.:"
l) liovchoLrrlhLrri : 'l lnear Irtteglrated clr('Llrts'' - Nerv \qe Irrterrr.rtrou,ri I,Lr)llsher\
1 ! 997)
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5. Digital L,lecrronrcs :

Minimiz-atror.r oi iunctions using Karnaugh map, Reltresenratrorr trsing log,it g.at0s ili irrrd NlSJK
llrp-llops, Synchlrrntrus atrtl asynchronous counters, MOD 3,5, 10, l6 counters, Cascade coulrt0rs, Static and
dvnamic ratrdom access nremor-y, C:]VIOS, Non-volatile NMOS, Maqneric nremories, (.hargo i orrnlocl clevices,
l\ltcroproccsstlr .ttilttlccturc, Ot ganrzaIrorr ol a gencral nlcr()(ontl)uter , Ct)U anhitectrrre or il h]t l)ro(.r,ssot-
such as INTEL B0B5, IinoLrgh exercises.(20 hours)
Iexts:

l. Malvrnti,rnrl [,each : "Digital Prrncrplt's an<1 Applications(3ncl t:cl,,r" ( [ara Mr-(irar^,
Hill, 1978) Secrirrns 6.5 - 6.9, 7.2-7.5, Chaprc,r g complere, .l 2.1, 11.4, il -)

2. R.P.Jarrr : "Modern Digital t,lectronics" (Tata McGraw Hill) secrions 1l 9. 11.9-1
t 1.93 (l rtr charge coupleci cievrces)

-1. B.Ram "f'undamentais ttt Mrct'oproc(,ssors arrcl Nlicrocr;nrl)urers (l)hanaparhr R,ri a.

Sons) Socrions I .5 ro 1.7, ,1.1 - 3.1,6
tle I eren cc:

l . l\'l.S I y,.trtr , "lnrrocluction ro Senticonductrtr Deviccs" (U/ilcy)
2 Miliman ancl f{alkias : "lnregrared Elcr.rronics"
3 Cuptlt,rn(l I(urlar; "llandbooli of lilt'ctronics'

SEMESTER - II
PHY2C05: QUANTUM MECHANICS-t (4C)

l. Ilre Iorllulaliurt ll (.frrarrtrrrn Meclraltirs:
\'3g1111 5rrr1'pq T-ho I{ilborr splcc. [)imonsirrrrs artrl b,tsis, Oltorlr6rs lnrl nronor-tjnc r]-r,ir,s(,;r(itt()p

oi vectors and tl1;el.rtors, (lommuralor-, Irunctrolts oi ope'ratrlrs, [:igerr values ancl crgcu \,cLLors, Mdtlx

Ihe fundamenrarl posLulates Probability ciensity, Superposrtion princrple, Obsen'abJos rnc "lcrtLors, 
'I'he

ilncertarnty principie.. (13 hours)
Iexts: Thankappan, Sections 2.1 -'2.4,3.1, 3.2

2. Quantum Dynarnics
The equation of motion, Schrodlnger, Heisenberg and the Interaction pictures o[ tipic rlevelopmepr,

The linear harmonrc oscillator in the Schroedinger and Heisenberg pictures, Hvdrogen atom (g irorrrs)
I'exts : Thankappdn , Sections 4.1.4.2

3, Theory of Angular Momenrum:
r\ngular momentum opel'ators, r\,latrix representation of ar-rgular momer)tum (rpt.r (ili,r: pauli spin

rl,ttritcs, Orbtial ,lr,uirlar nlomontrrr), -l'ltr, 
hydr oUCp ;l9rr-i, ,\cjdiIr6p ol apgrrl,.y momCnr". r'i^fSir-Ligrclon

coeificrenrs, Simple exampies (16 hou-s)
Texrs : Thankappan, Sections 5. 1 - 5.5 .A,

4, Svrrrlnetry arrri ( orrst'rvattr)n L.arr:r
Space-Lltiie svmtTletrtes, Space traltslatron artcl conservatlon ol irnear momentutn 'l"irlo rranslatron

reversal, Iclentrciri f).rrticles, ConstL-trrIic'n,rt syrnrlctrrc anci al]tr syrrrTretnL wave lu;('t 1rps, Slater-
dctermirrant, I)atrll cxclttsion princrple, Bosor"ts ancl Icrmions, Spirr rvave tuncirons t(]r r\r'i / ri,r tr6ps, (10
ho urs )

Texts lhankaplan. Sections Ci I , 6.1. !) I 9.:l
5. Scattering:

a)Scatrerrnq cros\ cecr)on (lener;rl co:tsrdcrations, krncmatics of scattcnt-1 pr.rc\s . ciifr:,-:.:.. I incl tOtal
Lloss- )cctloll. !\crtL tneelianrcai prcLure cll scatterurg,;tite scal.[enng.intpitLude Grcr.t's trillcgr)11S, tor-rrdi
expresslon tor scattcrtng amplitudc b)The Born And Elkonal .\pproximarions :'['hc bom rpltrcixrnlatrous,
Validity of the born approximations,'Ihe born series, c)Partial Wave Arralysis: Asynrprol)c behavior ol
parttal waves; phase shifts,the scarterrng amplitude in terms of phase shifts, the c]ifferentra, ancl roral cros
-sectlon: optical r.heorem, phase shifts: Relation to the potential, potential of finite rangr', low energv
scattering. d) Eractly Soluble Problems: scattering by a square well potential, scatterrng t,.il,i nurcl sphere-
e)Mutual ScatteringOfTwoParticles:Collisionsbetween identical particles,Enoughexereises ('l 2hours)
Text : P.M Mafiews & K. Venkaresan,
Secuons 6. 1,6.2,5 3,6.5,6.6,6 8,6.9,6, 1 0,6. 1 1,6. 12,6. 13,6. 14,6. 1 5,6. 1 9
Textbooks :

1.V.K. l-lrankappan : "Quanrum Mechanrcs" (Wiley Eastern)
2.N. Zettili, "Quantum Mechanics - Corrcepts and applications' (Jolrrr Wilrrr,,& Sops,2004)
3.P.M.Marhews and K.Venkatesan : "A Textbook of Quantr.Lm Mechanics" (T'ata N1c(,r ,rrv llill)
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Retereuce books :

I t\t Tertill, "Qr_i.uiLurrr I\Icchanirs _ ()orrccltrs,rrrcl ,rp;;irc,rrrons, (lnl111 !r,rllr \ \i,n\ -l()r ).J)) t l.Schilf : ,,euanrunt 
lVlechanic,s,,(Mc(,raw llrlltI Ir \'l Mathews and K,venkatesan : "A Tcxtbook ul t-1uo,,,r,, Mechanrcs, { lara McLiraw Hill)a A.Messiah :,,euantum Mechanjcs,,

s, J.J.Sakurai : ,,Modern 
euantum Mechanics,,(Addison Wesley)

G, Stephen Casiorowics : ,,euantum physics,,
7. rr.(iharak and S.Lokanathan : ,,euanium 

Mechanrcs,, (Macmillan)Il i'. Deyanathan : ,'eLrantum 
Mechanics ,,(Narosa, 

2005)

PHY 2C06: MATHEMATICAL pHySlCS_[ (4C)

1. Functions of Complex Variables:
.tllttoduction' AnalyticltY, cauchy-Reimann conditions. Catrchv's inregr,.r rhcr)ronr ,rrrrl rrrrr,qr,ri

i::)l'l 
i..'rurent t'xpansion, srngularities, catculus or 

'esrdues 
un,r 

^ppti..tions 
(15 hours)-sectrons 6. I ro

2. Group Theory:

i,nn ^.^ui Iu: :,1';,;l];.ilJHlj: ;,:1ili,',;'l,l:,,,:,,.llf ,,:,,,11,,;1i:, 
,, 

ll,lJ 
,, tll,il,,,ll 

,ii,,1,,

rrreclucrDje reDr -sections i-t.A,.lOshi
,,,1i-,r-;ttors of continuolrs groLlps, rot;ltlolr efoul)-\angul.rr nlirrnentum, SU(2)_SO(3) hontontr.rrpl.rrsnr, .\t;(2)-Scc[roi.;; -+.1, Arlkell SUt edltrolt.

3. Calcrrltr-s ef Variatiorrs:

severa , ft.ifl1 i,1.,",,1,.,ii,]i;,,lJiiJfixl]::: :;:,,;]j;:,;:: i1::fijilsubjet' ': ftavterqh- nal techniqLre.?i i ;;;r;;-; I r! t7.B4. Integral e

illtegral equatlons- rntroduction, tntegral transforms aird generating frrnctrrrrs, Neumann series,_ separahio iir.rnel (10 hours)_Sections 16.1 ro I6.3
5. Green's function:

,n,"*.,,.rffi ;":'ffi:t"'ffi:il"ilr,Jl,il,ll;.,.rr,lT,illil::.tH:i,#,.#11,..?,::i;: 
,H:ff]lEnough exercise ) Secttn 9.51

fextbook

, ,,1;f;f;jluil:'|l.,(r 
11'r w'eber : "rvrathenraticar N{erhods 10r' phvsicrsrs (Sth L,tlrLrn, 2001),,

H.t.r*n,1,'J,llul"t'"'biertretlts 
ot ()roup Lhe,rv tor t']hysicrsrs0(Norr' ,\gc rrreruarrural (i,).r,rd)

" 
Ilvliithervs and Il.wall.er:"Nlathemarrcal Methrrrls lor l)hvsrrs,,(Benjanriir;

-' L'i'Plpes ald L'R'Harvrlt : "Applied Mathemarics in, r:nlr.un and phvsicrsrs (3rclr rlirirrn)., (VIcCraw [{ill)
I --rrrlil Iiro,r';ltg 

."-\.clr',ttttt'tl [,rtgirtrcrtrrg Nl.rllrenratrt: - iJur ec]rtro,,1!rLIcv;4 Nl (Jrc'eirberg: "Advancecl Engineering Mathcnr.rtrrs - 2,.,,i *,ri,,u,, ,,(pear:o, 
lrrdia l0t)2)

PHY2C07: STATISTICAI. MFCTTANtCS (JC)

-- Lontact between statistir s antj .l.herrroclyndlnlcs:

I gas - The entropy of mixing .,lnC tho Cibb, p.,,.,.1,r^
nt and its Lonscquences. (9 lIrrrr.s). lext parhr.rir.

nsenrbles:

SO(2) ilrrl SO(ll't. rot(rrior of lLrrrtlior.rs,rnrl
tsospin .rnrl Sl.l(,3) t,rqirrl6lrfuvav Ilj lrgLrrsr
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vdrlous sl.aLlstlL.li itucll)tttles ltt th(' q|ilrttl canonrc(il enscllrl)lr!- ltx.rrnPlt, : (-lassrtill icleai g,r: irt,nsrry ;t|rrl
energy fluctuatiotts itr the grand c.uronical ensemble. (15 l-loursl-1'exr : Pathria. Ser rir-rns 2 I I : 'l l. 3.3 -
3.9,4. 1,4.3-4:

3. Formulation of Qlranrunr Statistics:
i.luantuni':tr'tltantcit] ensctublc Lhcory: I'hc cicnsiLy nt.rIrix- Statrstics of rho \,:!rio,tc .nscprbiqs-

Example: '\n eiectrorr ln a tnagnetic field - Svstems composed of indistinguishablc particlos, r:,idcal eas in
I qLlantulll-nleclt;tttlc,ri mtct r)canorric;rl i-'n,;erlblc- ,\n icleal gas irr othet' qllanlum-me( Itanrr.r enqa,,,1riar-

,,- ..,,.,,,, ,.ri ,.ri,ir,.t, lrLl.,,.ti,, ,, i i, \/, \

4" Ideal Bose Systenrs:
fhermoclvttatttlc l)ehavtour ol an rdc,al Ilosc gas- I hermoclyn;rnrrcs oI the ltlackborl', r;rrir.rrron- 'l'hc

f ield ot sound waves. 16 Hours) 'lext : Parhria. Sections : 7.1 - 7.1)

5. Ideal Fernri Systenrs:
-l'l'ic;i:,urlr.,.iiiiit 

5thu\tuur o[ .ltt it]c.ii Icrnir gas- IlagrreLrc i-lcitavicrut oI arr rJcai I.,,,., rras : 1I.1
Pauli par.lmagnctlstl. (2) L.tnciaLr clranraqrretrsnt - Thc c'lcctron qas tn ntetals il)tscrtssron ^r hnri ..lpactty
onlv), Enough cx0ieisrs. (B llours)
Text : Pathria, Sectrons :8.1 - 8..1

Toxr Borr'x

I. Statrstrcal Mechanrcs ( 2nd Edirion ), R. K. Pathria , Buttr.r'worth-Llernema rrn,
Elsevrer (1996)

Reference Books:
l. Statistrcal Mechanics: An Elementary Outline, Avijit Lahiri, Universiries Press (200t))
2. An Inrlrducrory course o1 statisrical Mechanics, Palash. B. pal, Narosa (200u,1
-l Stattsr:r ai \4echanics: Arr Inrroductron, F,veivn Cuha, Narosa (2008\
4. Statrstrtai and Thermal Phvsics ; r\n Introductinn. S. Lokanarhan and I{.S.(iarnhh;.

i i(i,i , i.r,, .ri i|(li.t i-il()U/
5. Introcitrctot'v Statistrcal Mechanics (2ncl F,ditionl, Roger Bowiev antl M;rnana S,trrr iit,,

0xlorri i lnrversity Press (2007)
- 6. Concepts in Thermal Physics, Stephe'n. J. Blundell ancl Karlrt'r ine. M. Blunciel), tJxlorl

Unrversrtl, Press (2008)
7, An Inrroducrion ro Thermal Physics, Daniel. V. Schroecler, pearson (2006)
[J. Sratrsrrc,rl Mecltanrcs, Donald. .,\. McQuarric, \'iva Bot_rks (2005)
c) [)roi]ir;,r1\ 'rrrci Srtittttons on'llrorrloctyrratntcs and Statrstical Meclr;rir,t r F,ti rrv

Yung - Kuro L,im, Sarar [Jook Iiouse (2001)

PHY2C08: COMPUTATIONAI-. PHYSICS (4C)
1. Introduction to Pvthon Progranrnring:

Concept ol high level language, steps involved in the deveiopment of a lrogranr - compilers and
Interpreters - Introditction to Python language, Advantages of Python in comparison with other l anguages -

Different methods oI ustng pyth()n: Llsing python as a calculator, Writing pyt]ron programs .inri cxccuriou -
Inl-,rtrc .rnd f)r1r1r,'r. \rarirhlns )l)ol2tr)i\ {'tpt't.ssi1111.; rrtrl s(,rtptlpnls (rnna" I !cr. ",.1 ,s. ,tnil
Drcuonarres, l.-orrrlrLron.rls, Iteratrorr ancl Iooprng - ( l2 hrs)

2. Advanced Python Programming:
Functtons and lv'lodules -. Mathematical functjons (rnath module), File input and Our1tur, Pickling.,

Formatted Prinung, Exceptron Handling Mathematics with python - Numpy module:- .{rravs .rrro lvlarrices
- creation of anays and matrices (arange, linspace, zeros, ones, random, reshape. copvrnq). \rithrnetrc
(-)peratrons, cross product, dot prodrrct, Saving and Restoring, Matrix invelsir.ln, soiLrir(rir r,; ,,nultaneous
equatrons, Dara vrsualization- Tire Matplotlib, Module- Plotting graphs, Mulriple plors,,Poial plors, Pie
Charts, Plottrng ir(itlr0lnatical [unctions. Siue anc] other functrons, Special iunctions - Llc,..ci !\ (,iimma, 

,

,Parametric plots, Power Series, Fourier Series,2D plot using colors, Fractals (i2 hrs)

3. Numerical Methods":
lloots oI itattscendetttal equatlons:Solut.ton by successivt al)[)roxlnratiun, Convcrqr,ir,-t crrterion.

Order of convergertcc, Nt'wton-Raphson method, Bisecrion (halI interval) merho(|, Irlterpo).irr(rn ancl curve
fittrng Linear tnterpoiation, lnterpolatrng polynomials, Lagrange rnrerpolating polynom.ri. Difference
calculus, Detecuou oI efiors, Newton torward and backward difference formulae, Least squares curve fitting
(iincar.rnd nouirur,,rr) (12 hrs)

4. Nrrmerical Methods (corrt.)*:
Numencal tntegratlon ancl Ordinary ditferentiat equations: 1'rapezordal and Simpson's methods,

Solution o I r-rrclinu i l cli [[ererr tra I eqLratiolls - Eu ler's method. Runge-Ku rta merhocls ( i: iu s;

9



5. Introduction to Computational approach in Physics*:
One DimensionaI Motion: Falling Objects: Introcluction - Formularion: froni \naivtical methocls ro

Numer ical lllethods - Eu.ler Method, h'reely falling body, Fall of a bocly in viscous rnccirum - Simulanorr ol
free fail riril ::Ltnletical inregration, Two dimensional moiron: Projr:ctik'motion (bv L.Lrlt,r rrcrhocl)- \ccurirrr
consider;rtions.(elementary ideas) Oscillatory motion --lcleal Srn.rple llarmonic Oscillaror (Euler methorll,
Motion ol ,i damped oscillator (Feyrrnrann-Newton merhod) , linough cxerclses. ( l2 hrs;
(Visualisariorr con he done with motplotlib/pylob)
i(Progranrs ure to be discussed in Python)
Text hor;t.. r-)r Numen(al Methor.ls'l Irrroductory mcthods of r-rurncric;rl lnalvsis, S S Str;rstii il,ri,niiLe II,rll

l,rdia,l9B.ll
f . NLrmertcal Methods tn Engineering and Science, I)r. Il S Crewal, Khanna l)ulrlishers,

'Jeri I)olhl (or;1p1,orher book)
3. Nunrericul lvlafrenraticaI r\ualVsls, .l.ll. Suar l-li.rrougir

Refereuces
rl ,l l)iiholl rln-vl)oo^tltnbcir.seci u5rt'leratrct'.Irr)r(ur('i tr tluinb(t tl'optri (,rir(l(,.i ttrt'ttvtttittl.tit
freelv in internet. Python is included in default in otl GNIJ/t,inux plotforms oncl lt is freely
oownloodable for Windows plotform os well. However use of GNLJ/Linux mo.v be encouroged)
1. rr'r,wv.pythorr.org
,:. pvLllou Essentral Refererrce, David M. Beazley, pearson E.ducauon
3. Core Python Programming, Wesley J Chun, pearson Education
-.I {'i'thon Tutclrial Release 2.6.1by Cuicio van Rossunr, t-red I-. l)rake, Jr., edrr,rr -l'hrs

Tutorial car be obtained from websire
h rtp : //www.ai tawa.v.com.,resorrrces,py thr,rn/t Lt! or rit I lx I I'r Ilorv to Think Like a Computer Scientist: Learning lvith Python, Allen Downey , Jeffrey

Elkner , Chris Meyers, fr_kp$hq.n_p_d_1
':, \rrrnerr(al Recipes in c, second Edition(19-c)2), Cambridge University press
7 Numerical Recipes in Fortran 77, second Edition(1992), Cambridge [Jrriversrrv press
r irilimPY referenCc quide, http; //(1ocs.sr:ipv.orqr6lqc'p'J11111,,,,,11nr1tv-ret,ytflf t.inrr :rr111,r

irt,e'esources available on neil
I \i;itplottib, ltttp://matPlotlib.st.netiMatplotl ib.lt-ctl (ancl orher tree resr)r.rr(es

tv;rilable on net)
l l; trinrcrital l\lctirods, [.. l];rlagut.Lrsanrv, l aL,i \1r(,r,rrr -l l rli
L i. i\ umerical Methods,'f l/eerarajan,'f Ramachanclran,'1 at MCG raw-Hrl1
l: Numerical Methods with Programs I BASIC, Fortran & Pascal, S Balach;rnr,r-,r Rao. C K

-: hlrn tita. Universi ties Press
' ' \utrcrtcal metho(ls lor scicttUl,ts and engincer:, l\ Sankar,r lt,ro. l)l ll
l4 {-.onlpL(dtlou,rl l)h1 srcs, V.K.lrtittal, R.C.Vcrrna & 5.(. Cupta-Publisheil t)_! \lte

iloriks.482l,,Pawana Bhawan,first floor,24 .,\nsari Road,Darya Canj,Nerv l),:lhr I l0 002
f i.;r'liteor"' parr and atgorithms. Programs must be discLrssecl irr Pvthon)

i.;. Numerrcal Methods rn Engineering witi python by Jaan Kiusalaas

Practical [or Senrester I & ll
a) PHY 1P01 & PHY 2P03 (GENERAL PHYSICS )

Nott
1. All the exzeriments should involve error onalysis. Internctl evoluotion to be clone tn the respetrivt,

sem"ro^ ond grodes u: bt'tndmoted to the <'ontroller nt tht tnd ol ('(tch scnt(,.sI('i it ,ell. I'rutttiu!
obsorvnttctnbrxtktobesubmittedtothcexoninerscrtlirr.!in1(,ol t,\(illltn(tttorr

2- Etui:i 
"t:Perimen6 ore to be done by o student in o semester One nnrl< is to be rlerluctecl t'rorn

ttltet t't(ti rnarks 1or eoch experiment nor done by the student il the required totol ol pxpertments ore
not clone in the semesters.

3. The PIIOENIX Experimentol Kit devektped at the lnter L)ntverstty Accelerotor oentrt,, New Delhr.
mov bc used for the experiments wherever possihle

(At least l6 experirnents should be done, B each for I & II senresters)

! Y and 11 l,'r,:r'rp11,n6e uicijtorl {a) ellioticitl (h) hvllorltrrlrr lr n!(,\ Jl ik,lt,rntiitt, \ lrrt ilrr,nr,rrlr ri
the ur I 'r'' irllt'tr ilr' irlrscrvtng the ellrprrc.tl atrtl hvpcrbrrlrc lrrrrqt,s lorrlt'r1 rlr ,rrr rnr.rl(,r('r.l((' s(,r sl)L Y & r, ly ri1,)r,;11g s ri)cuto(l
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3' \Tarration of surlatt tension with ten-rperature-jaegar's method.-l o determine tire surfarr lensrrr, .;r
different lemPt'ri:trrres hy laegar's method oi observing the rir bubblc diamerer at tlrl rilr . :;i
inside water

4. Srefan's constaltt- io cleiermine Stefan's consti.tnl
5. Thermal conductivrry of liquid and air by Lee,s disc mer.hod.

water at

hursrrng

6. Dielectric constattt by Lecher wire- To determine the wave lengrh of the waves from tl-re givon !lt oscillator
and the dielectrrt constant of the given orl by measuremenr oi a suitable capacitance by i.cn, : ,., rre serup.7 viscosit-y oi.i liquicl - Oscillating clisc methocl, To derermine the vi-scosiry oI rhe grvor. irquid by
tneasurements otr rhe ttme periocl of oscillation of the disc in air ancl in the iiquicl

ll. Mode constal'lts r,t ; r'ibrattng strrp. 1'o (letermrre the [irsL anrl ser:oucl rn6dci constan[5 oi d srcc ,,,rltratjng
strtp; Y to be rneasured by the Cantilever method and frequency of vibration by the Melrlr'. ,.'r-rrl srr.rhod

9. Constants of a rherrno - couple and lemperature of inversron,
10. Study oi maguc[tc hystetesis - B-H Curve. Sample in Ure fonl ol a rororda] r'rng; iry rrolir:r1 ri rirrr)w n a

B G. when the magnetisingcurrent is changed from the maximLrm value ro inrermediate valir.r
1l Maxwell's i-iC lrrrdge -'l-o deternlrre the resistancc ancl inciucfapce of the qiven ur.rkrror.,n .1(llCtor bv

i\{axwell's L,(. rririqr, Oll -\ncler-srtp's [Jriclgc I-,(_ ;rpcl sc-ll irrcluctarrco
l- Strrr olltibtlrtr rr ,i:\lt'olrr('|lll lr1 t)tttnt l<t''s arrrl (,Lrov s rl0thOrls l.);ramagnt,tlr sus(01)til)rirl ,t s,tlt ancl

\[)r( Inl0lt
i.l. Michclson's inr('ri('romercr - (a) a ancl (b) d L anrl rlrickness oi nrica shecr.
t4. Mrllikan's ori rlrri;r experrrnent fo measure the chargr, on the elcctron
15. Photoelectnc eifect. Derermrnation of plank,s cot.lstant
15. Frank Hertz expt'rtment .To measure the ionization potential of Mercury by drawing curreur 'ersus applied

voltage
i7 l)eterminarion oi llano gap energy of Ge and Si usrng cliodes
18. Fabry Perot eralolt -Determination oI thic]<ness ol air film.
19' Elementary expel lntents-using Laser: (a) Study of Gaussian nature of iaser beanr (b) Evaluarron ()t Deam spor

slze (c) Measuremenr of divergence (d) Diameter of a thin wire
20.Diffracnion Experiments using iasers (a)Diffraction by single slir,rdouble siiu,circLrlal opcrulr.e

(b)Diffraction bv reflecrion graring
21' Measuremenr of lhe thermal and electrical conductivity of CLr to determine the Lorents punrjrr:
22. Passive filters
23. Microwave experlmenG - Determrnation of waveiength, VSWR, artenuarion, clielectric consrirjri
24. Experiments wrth L,ock IN Amplifier(a) Calibration of Lock In ,{mplifier (b) phase sensirive rierection (c)

Mutual inducrance determination (d) t,ow resistance determination.

Reference Books:
I B L. !vr,r.snop and II T lrlint - \dv.rncecl Practical Physics for studenrs - IVlerlruscir; -ri (1950)
2. E.V Snrrh - Manual of experimenrs in applied physics - Br-rtrerworth (1970)
3. R.A. Dunlap - Experimenta) Physics - Modern methods - Oxforcl Ur:iversityprcss (1ii;';
:1, D ,\1t:l.ir,ir.r (cd) .i\,lcthotls oi c,xperrnrer-tta] physics - scncs r;i vrrlLrnres _ \caclnr,^ - ,. i111

i 19tliJ r

) \ l' .)rrr'lll - \tiv,tttr:cti I)t,rt:ttiall l'1r1,<11. - \/rrl I& ll- I)r;rgatr i)rakasarr, Mer.rrrt t.trtr,,;
i 3th i;rtirron

b) pHy1p02 & pHy2p04 (ELECTRONTCS)
lAt lcast 16 experintents should be done,8 each for I & II semesters.)

I lVlOSFE'f cllaract('ristrcs dlr(i applrcatrons: I-o sturly tirt characterrstics rt1 a l\tUSf l l a16 ,iq.
Irasacorrrmonsorj.ceamplifier.SLudyDorle-plorand determrneI,ointpedarrres

2. UJT characterlsllcs and applicatron as a relaxation oscillator & sharp puir. gen.ru,or. Use 6i
UJT in a time cieiav ctrcuir.

3. Characteristics of Silicon Controlled Rectifier - half wave anci full wave; use of SCR as a
device.

puwer control

4. Voltage Regulatron using tranststors with feedback (regulation characteristics with load for c)riterenr inpur
voltages and vartatrot't of ripple % with load) / Voltage regularion based on opt coupler feeclback; study of
load and line reguiarron characteristics.

5 Singlc stage RC i,)uPie(l Negative lec-ilback anrplifiorl inpur, oLrtpur Tesisr.rirL,', irequerrc.,' 'o ,, 
'vrrh 

&
without feecibacx)

6. Two stage RC coupJerl amplifier; study of bode plots, input, ourput impedances & power gaip
7 common source FFll-amplifier - frequency response, input &output impedance.
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8. Design anci construction of Complementary symmetry Class B pLrsh-pull power amplilier transformerlessl
for snrall power outputs ( less than 10 W); study of 1/O impec.l.rnces. efficiency and lrcquency response

9. Differenurl amplifier using transistors; study of I/O impedances, frequency response & CMRR
10. Desigrr ct Amplitude modulation crrcirit. Detection using diodes. Deternrinarion ol rnodulation index &

re(overv ,ri modulating signal
11. Darlurqtu^r;larr amplifier; s;tudy of gain, frequency response, input & output impedances
12. Basrc rr,irligulations oIOi']AMP..IC 741 -lnverting, Non-inverting and Difference arnltliriers: design and

consti'rr(',rrn for specified gain; study of bode-plots.
13. Design :r.d :onstruction of Wien bridge oscillator using OPAMP for different frequerrcrcs.
14. Design arrcl construction of astable and monostable multivibrators using OPAMPS.
15. Design and construction of Sawtooth generator using transistors/OPAMP for diflerenr frequencies.
16. IC 555 l'imer- Astable & Monostable multivibrators,Voltage control oscillator, Sarv toorh generaror,

Frequency modulator for sinusoidal signal.
17. Two sreq(, iF amplifier; srudy of the performance of single stage and coupled srages
18 Schri " -rff!,cls using OP \MPS tor s_vmnretrical and non-svmnrctrical L'IP/l-] l'1, i r,rr r: hystrresrs

cLll'','n

19, Design rr'(! cr,nstruction of Crystal Oscillator & evaluation oI frequencv staltilitv aqaursr ten]peratLlrc
va Tr ilttn':

20. Analoe irrtegration arrd differentiation usjng OP,\MPS ;stutlv Lhe lrleqrator ancl clill1 ,,1Lr(1or

chatirar(,fistiCs.
21 .Analou ''lputrrtion using OPAN4PS (t,Nl :124) solLrtic.rn ot clrillronrr,ri crlu,rrrons irirrrlr,rrrt,rrus

(rflllal'ilI l\
22 Scti,r i ', r( 1 liut(0rwr.rTttt l,ou'il,i\\. IIiglr I'lss,rlrcl []airLi Ir,r.s lii11,is Lrsrnli OI) i\ii ,rrrlv irl lrcclLrcnti

fe\ilrl''-r.

23. Negiilr,' :r,sisiance osctlliltor usmg'funnei diode for high R.F lrequencies.
24. Boorsir,ri' \rnplifrcr; study ot frequency response, input & outqtut rntperjance.
25. Orgattlz" \'1 Y \ random access memorv with basic memL)ry Lrnit(lC); 16 X 4i:12 \ 3; \ crrty RL.\D anri

WRTI'E i.lperations.

26.4 bit D,','r converter using R-2R iadder network. Realization ol 4 bit ,\i D converter u:;ing D/A converter.
27. Studv ri -i l-rit binary counter (lC 7493) and 4 bit decade counter(lC 7490) ar various nrodes. Use of

colrnrcrs as frequency dividers
28. Minimrz.attou of a three variable truth table using Kanraugh rnap and realization using N,\ND gates.
29. Microprocessors expenments; addition, subtraction, division and multiptication of 1 bvte numbers using

Intel I'ii l8: k lt
30. ALP tc glnerate desired time delay using single register. Execure usine. Inrel 8085 kir
Referencc j-tonkq '

1 Paul B. Zhar and A.P, Malvino - Basic Electronics - A'T'ext Book Manual - I\1tl
oublishrng (1983)

- \ P. Malvino - Basic Electronics - A text Iab manual - Jata McCraw Hill i1,)92)
-. rt. Ilogart and J. Brown -Experiments for elecronrc clevlces and circuits - Mr:rritl

irlrLlrnational series ( 1985)
. iJ,-rc'lrla - Digital Experiments - Merrill lnrernational series (1984)- '. i' Singh - Praqad r\dvanced Practrcal Phvsrcs Vol I & ll - Pragarr Pr,ikir\,ur Meerur

'lrlii3) - t.lLlr llclition
SEi\,II:ST'E,It , IIJ

PHY3C09: QLANTUM MECHANICS -ll (4C)

l. Approrrrrr.rtion methods for time-independent problenls
lhe WKB approxintation, coltnection formulae, Bounrl srate variticaLion ol Llolu-Sonrerleld r-.rld

quantum theory, Penetration of a potential barrier. Time-independent perturbatiorr thcory, Non-degenerate
and iit'!ir-ri.1tc cases, .\nharmonic oscil)ator stark and Zeeman cffects in hydrogen.. il{r ltours)
Iexts ' i :r ritkappan, SectronsS. I, 8.3

2. Variatit,rr.rl nrethod :

l.hn variatiottal cc1-ratior-r, c.routrcl state and cxcitccl statcs, .rpDiicatiolr ro grounrl \liile of Lhe hyclogen
and Heliunt atoms, ( 6 hours)
'l-exts: ihankappan, Sections 8.2

3. Tinre de1;cndent perturbation theorv :

iiartsition probability, Harmouic perturbatlon, Interactrun ol ar atom wr[h Lirc r,lecfomaBnetrc liekl,
Ittdlrt i'ri r'rrisslon and absorption. The clipole approximation, Errouqh exercises. ( l2 llrr,rrs.l
Texl. i r, r'rkirppan, Sections 8.4
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4. Relativistic Qrrarrtrrnr Mecharrics :

fhe ilrr;rL i,(lucrtron, Dirac nratrrces, 50lution ol tito lree-p;rt't rrli: l-)rrar- r'riu.in()n. .t if rrrrt r (lLlallr)n

ivith potentials, lrtLrltlon o1 continuitt,. Spin of thc elcctron, \on-r(,rlr\lrc lrrrrl, spirr-ortr I j:!1, Iloll
theory,'fhe Wt,vt ,,iluatjon, I'hc Klern (iordon ecluatlon, (.harge anri r-uTrclrt derrsitics. ll:r' .,, irr-(,orclr-rrr
equaton(18 FIrs;.

Texts : V.K,Thanxappan Sec. 10.1,10.2,1 0.2A,10.28,10.3A
5. Quantization of fields :

The principles of canonical quantization of fields, [.agrangian density and IIami]torri,rn density,
Seconcl quantizaiiL)n o{ the Schrodinger wave field forbosorrs and fermions, Enough exercises.r t.r Hr: )
Texts: V.K.Thankappan Sec. 11. 1, I 1.2, 1 1.3
Textbooks :

1. V.K i hankappan: "Quanrum Mecharrics" (Wiley [:asrerni
2.N.Zittrli. . "Quantum lr4echanics - Concepts and applications' (John Wiley & Sons

2004)
l.l. P M Marhews ancl Venkatcsan , "A 'lextbook 

of euanrum Mechanics', ('['ata Mc(,i,i.,
Hilt)

4 l.D Riorkr,'n and D Drcll : "Ra!atjvisric euanrum Fields,'(McCraw I-Till lqg8)
l{oli.t'a.t'lao l)ooh'

I I i : ,, ,i r)lt,)11-lpt \,'11,1 lr,qlrrrs" (\.,,|r(,r.1\\,llill)
, I i 'r,ri., I ii " \tlvanccri(lu,ululn Met:itanir.s' ( \rititsrtn \\,.,.,.. ,

I Stitph(,i, I l,r\toT()v/l(.2 - '( JUalttrlrn [rhvsrcs,,

PHY 3C1O : NUCLEAR AND PARTICLE PHYSICS (4C)

l. Basic properties of nucleii and study of nuclear force:
Nuciear stze. shape, mass and binding energy, semi empirical mass fr:nrula,,\rrguj,rr momeutum

and parity, nucle.'il electromagnetic momerlts, characteristics of nuclear force, tlre cleuteron,"nucleon-nncleon
scattering the exchange force tnodel.
Iexts: Inroducrorv Nuclear Physics by Kenneth S Krane
Sectrons: - 3.1 _).i.5, 4.1. 4.2, 4.4 & 4.5
Reference Books: (t) Inrroducrion ro Nuclear physics by Harald Enge

(2) Nuclear physics by Roy & Nigam
2. Nuclear Models:

The shelt model, shell model potential, spin-orbit potential, magnetic dipole momenr-s, elecrric
quadruple moments. valence nucleons, Even Z-even I\ nucleii ind collective structLr.c.
Text: Kenneth S i(r'ane- Secrion 5.1 & 5.2
Reference: Haraiil fingl. ancl Rov & Nigarr

3, Nuclear Decaysi
Beta clecay, Energy release rn beta decay, Fermr theory ol beta decay, F-xperrsri,rr, ,, rr,srs df the

Fermt theory, anguiar.molnentum ancl parity selection rules, pariry violatron rn beta clccar,, i.porgetics of
gamma decay, cl.rsstcai elecLrolnagrtetic radiatlon, rransirion to qro,',Lgu mechar.;ics, ang.ular r- 1,,Iunt a,d
parrty selectton t'iri('\. intcrnaI convorsron
loxr: Kenrrt,rh.) i\i,tr)(,- Scctr,rrs l.l.i -+ 9.4and 9.S), l0 l_+ l0.4arrd l0.b
licf Iiara]d Iriz, rrl Ror'& Niu,tn-r

4. Nucleirr Reacrirrrr:, l.issiorr arrri I-rrsiorr:
'fvpes ot l'eacllons and conservation Iaws, Energetics o1 nuclear rodctl()ns, re.iLLroli cr.()ss \ections,

compound nucletrs reactions, Nuclear iission, characteristics oi fission, enerqv in fissio', \r:,^rear f1151ep.
basrc fusion proccsses, characlerisrics of fusion, snlar fnsion.
Iext: Kenneth s Krane - secrions I1.1, 11.2, 11.4and 11.10, 13.1, 13.2 ancl 1.1.3, 14.1, t4.2arrii l_l J

Reierences : Haraicl Flnge and Roy & Nigam
5. Particle Physics

Bastc lorces and classrlicatr()n of particles: 
.l'he 

foul basrc lorces,-I'he lorcc ii: prJVit)r, the
electromagnetic iorce, the week force and electroweak theory, the srrong force.

Consetvations laws: Conservation laws and symmetries, conservation oI enerprr arrd mass,
consefvation oi lrnear momelllunt, conservation of angular momenrLlm. ronserrratiot.t Dl Lle(:t.i. cltarge,
conservation ol l)aryon and lepton numbers, conservatior'r of stranqerress. couservatr()11 ot rsnsplr and its
components, the l-CP theorem, conservation of parity.

Quark model: The eightfold way, discovery of omega minus, rhe quark model, rhe cr.rnliped quarks,
experimental evidences for quark model, coloured quarks, quantum chromodynamics and ghrons, Enough

13



L)Xer-lsP\
I exr. I ire oartrcle Iluritcrs - yLrva] Nr:'eman & yorant liu_slt
Secuoris:(i. l-6.3, 7.1-7.11 ancl 9.1_9.9.
Referon, r',: 1. Introductory nuclear physics by Samuei S.M. Vvonq, (ihapter 2

2 Inrroduction to ElemL,lttarv particles-Davicl Ciritfith.i.

PHY3Cll: SOI-IO STATE PHYSICS (4C)

L. Crysra! Stt'r.rcture and binding:
i)vmme a crystai, Iypes of s ces. Miller indices, Drarrrrrnd Structure, Na(_l

St.uerure, DCC, tur-es with examples, on ol X-ray diffractron rrsrug reciprocal lattice,BrilloLrrn zones, interaction, Co-hesiv ,tt i;ert gas cr-vstals, rVladelung interactron,

,-t:T:'* 
energy of ionic crystals, covalent bonding, Metallic boncli"ng, I.lydrogen-trondeicrystats (10

noul's r

2. Lattice \/lbrations:

'''liions ttt tlttitl,ttonllc atrcl cli;rtoniic iaiticcs. (]r-r.r'it:rz.rtir;rr ()i i,r!:lr( 0 vrl)r ;rlri,r. lneiastic sc;rtto.r{loi lltuir'ur''' irinstern ancl l)ebte tlroclels ol slreiific he,rt. Iherrrr;ri crrrrrluctr..,rtr,, F.lft.,.,;l rnrlrc,rfectioir (l]
itclt,r:'r

3. Elecftorr Jrates and SelnicondUctors:
r]tce eiectt/)r gas tn thrcc Clintt,rtr,olts. S;.rctri:. irr,,ii ,r itt(,t(tl\,5ui1j;r,ilt(,i iit(,r)r \ oi t,l.tltrL,tl

CrttttlLt, ' rrr Wiedentann-[-'rattz lirrr,, ll,rli lilect. r*oirtl,, f t(,{] t,l(,L.ri(rt, tlrttlel .ri.tti 1,1 I ,:,(ril i)i e lelqv t)(trr(1,,
Blo<'n ' rr ilons Kr()llig Pc'nnv tt'ltr<lt'1. I:ornrillrurl ol cirtig\ uli) ai Iirrilrirrrn zon( i),,irr(lariL,s, Nunrircr .lorhjt;rlq ,r band, F.qLratirtn of motion oI elec[:"ttr-rs in cncrg,; bitircls, l)r6pcr-ties 1i hrr,es, ijilectivc p]ass olcarner! rnrnnsrc carrier concentration, Hydrogenic model ol drrnor antl acceDtor stato, Direcf banci g.ip anrl
tndirr,, r :,, ,'rl pap semiconductrlr:; (1f: hoLrr.sj

4. Diel ec rric, l" erroel ect ric a ncl magrretic p roperties:
lhnory oi Dlelec r17-ation, Dreiectric (orlstilrt, i.oeal [:lectric iielr], l)rr' ,.,ctrrc polar.rs,rltrlit-v,

Polarr:u*rjrl rrom Dipole n, f-erroelectric crysrais, Orcler-djsorrler type ol tor.r oetectr.ir.s, l)roperties
of Br I i (j-J, Polarisarrorl. he, Displasive type ierroelec au theory ol ferroel

. Ferroelectric domain, Antife ty, Piezoelectri cations oi l)iezoelect
trsm and paramagnetism: s theory of tism, L.inqevin,s
'rism, theorv of Atomjc m oment, H(rncl's rule, Quantunr rlreory ol nragpetit

Susceptibiirty Ferro, Anti and Fern magnetism: weiss theory oi ferromagnetism, Ferromagnetic domains,
Neei \1r'i1i'l oi ,\ntiferromagnetlsm lrnd Ferrtrnagnetism, Spinr,vaves, Magnons in [rerronragn"ets (qualitative)
(20 iru.;r,)

5, Superr urrcht ctivity:
,'iclssiner eftect, Iype I ancl 

-fy'pe ll superconclLrct()rs, elrere_v gap lsotgpc lit.r..l Lorcl.n e( atr(),
and ;rrIrt'rl.rllorr oi r:nagrtetic tield, ooopcr pairs ancl thc ll (- s grouiiil itate (qualrt;rrrrt , F lux quapl rrror,
Single Ftrrtic le runneling, DC and A(. Joseltheson e flet,ts. llieh ti Sulterconduc[ors((]u,rllrarive) dcscriptron
of CuPT:1'n' t',noueh exercises ( 1(l hoLrrs)
TexI Hi;',:

1 I Kitrel,: Introduction to solid State Physrcs 5th eclirinn r\4/ile'., I]esrerl)
. I i)ckker : Solitl Star,-, l)lrvsrcs (Macnrillran lttilli

Relr, ,- r,,,!1t.c.

,.rv Ali (Jrrr,rr ,Flt'rucrrlarr soliil Sta,.t, l)rrvsri:, \rirj,,,r,,i-r\(,\i,(,, l,Lrrrirsjr,rrL, , ,ri ,

-. .r. vV.Ashcrolt and Mennrn : SrtL<l State plrvsrt.s ( Ljrrroks ( _ole ( 1 916)'l 
i:,lenlents ol Solid State [)hvstcs. Srivastava I I) [jrcnlrtr, I.lirliol Inrlr,r l]n,tr,ri,.r

+ r',lrirfl.r.I{. Principles o1 I.heorv of solrtrs - ( (-.anrbr icrgt' rg6:1), r r:th - Solid State phvsics

F I,F-(]'I-I\,'I;, I

(Elective-l to be opted from pHy3EOl- pHy3EO7)

Ptl\' 1E01 : PLASMA PH)'SI CtS:

1. Introdr,ir'.lt]ir (o Plasma Physics :

I r:i-rtence oi plasma,Definitior of ['lasrna, l)ebvc shreiding l D iuri 3D, Culerra lorplastra..llrl''ltcdtions of Plasrna Phvsics (in brrefl, Srngle I,arIrclt'rnotions -L]nrlu!-ln L & ts trelds,
NonunrIt;rtrr B iield, Non uniform F. fietd. Time varying E l'jclcl, \di:baric invariants,rrrd applications (13
hoursj
'fcxr;Ciren, Sectitrns 1 1 to L7.7.2.i ro 2.g.3
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2. Plasma as Fluids and waves in plasmas :
Introductton.-The set of fluicl equarions,-Maxwell's eqLratio , L, luicl drifts perpendrcr,i.ri rr; l], Fluidcirifts parallet to lJ l}e plasma 

^ppr;i;;i;;s, waves in prasma - aves, Group velocity, r)h,rsc vcrocirvPlasma oscillatiors, Deciron pf.in-,o ivir.rl'Sorna rur.r, ln,.','*uunr, ruli.li,, of plasnri a;,.,.r:r:.rriorrs,comparison t)i 'rr'-' 'rrlcl eiecrrott *'nu"', lioa,ro'tatic elcctrorr ,rscril,irrr,,ns 1;ar,rilci i, [j, r ,, L ri,srctac ro,
il:.,j,:,,ff:?:lji:jli;,," 

B,,T.hc t,rver.h_vbrirt rr.que,cy, r_r..,,or,,g,,.,rc wRVes rvrrh Ro irrfs a,.r
Magntrosonrc -.,,i 'ifrill,|,i':[:,,11]ii'l: ]'i,?: 

Fixporirnental cors('q.o,r,-cs, rr1,ii1'61i1;onnr'. ,.,.,.r'ij\

[crt . Churr. St,ri,,,,i. J. i to.l (r..] i rrr.1,1i
S. Equilibriunt drr(t \ial)ilirv

il-f ilrr' :r: rlt'ultt t'tlutitlrt ttrttr, ihe rortcept ,l ir, l)rllrrsrr.:ri rrI rrdqrirti( rri,/(i ], l)i,lsma,;l::;li:ffii i,l :ll]ll]Jll; iwo srre;,n, rnsrabilrrv, ,r,. g,"nu,,n,ronli 
'u,,taurirv, 

Res,srivo rr , , ,r,r, rho
I i,\i i..lli'|l 5r r i - ir I l,, rr ii

J. Kinctic I'lreorl

or.,r,.,,olflni;il,;,1;l 
-l:]l.l i:(ltt'rtiorrs r)i Kr.e.c rhcory, I)erv.rtio.n o1 rire ituicl eqLrd..,,\ piasma

ron Landau;;;p,,ql f',::[':?'-;li:i'IilH:."*?nl;i.ifiTIT, 
Prrvsicai rierrvatiorr nri.n,,uu damping,

Text : Chen, Se(trrr,is -. t to 7.6.2
5" Introduction to Controlled Fusion :

fhe probicm of controlled tttston, Magnetic confinements sucl.r as Toruses, l,vlirrors, prrrr rr.s, i,aserEusion, Plasma hearing, F-usion feclrnok>gy 1rdhours)Text Chen, Sectrons g.f to g.g
,.*, ,lro.lr,;:..:,:li:Llnrrccjur:rion ro ptasrna p)rysics ancl Conuo|ect I.usron. Votume I ar ,r; [)lenurn

PHY3EO2: FOUNDATIONS oF QUANTUM MECHANICSl. Basic Concepts: ((B [{ours)
Rcllcctror's orr tlte ullcertaulty prrnciple, complementaritv principle, Information ,1.:r,oi-r,, ofquantum beats, i)ru \ttaronov _ Bohrr eifect

Chapter 3.3, 3.4 anci 4. I to 4.5 o.f Georg. C.eensrein & Arrhur G Zajonc2. The EPR Experimenr And Bell,s Th;..;, iii Horrrs)'l'he tiPR argument, The BKS tl',eo.em,'rhe hidden variabre rheories,'l'he Bell,s ircur errr,rnrl itsproof, Tesrs oI Re]i r rnequalnr(,s. ll,rrn \spccr s cxpenrlL)nrs,Lhapter5l toS"tantl (i.1of (,eorge(,roenstein&,\rtlrLrro. lz,,rjorc& ll-l rrl i);r,iri I(,riifrtr.3. Nonlocality: (10 Horrrsl

rlr r:tripiC ()i toi,it,\ j rlLl.]lttLil)t i\ji)t)l(rC,lllt\
Llldptet'b.2 to 6. I & l) .r rrl (reorqr, ( irconstctr.t &

+. Decoherence (l.l Horrr.s)

ures. Non-olts0r\,(tilort ol cluarti-Lrtl tteharrt.. ) ntatcro

'Z.aionc

; (16 hours)
ve function, The infinite regress, .flre 

acrrvp narure ot
measurement pr.oblem, Elementary icleirs ,,r rtuantum

& Arthur G. Zajonc
earches on the foundations of euantum lVlechanrcs _

1'Inrocit'tctloI trl Quanrum Meciranrcs: Davrrl J Grifiiths, pe.rrsoD Ilciuc.ri]orr2'tJnderstancrrnq euantr:m Mochanics: Ror;rnrr omncs, pi-c,nricc-riail, Tntri.r3.Quanturri J'ireorv and Measrtremcnt: I \ \\,hr.r,ler;rn,J h. iJ /_Lrreh, [)r.in,_et6n Ir11y1.1.s1rrzPress, prrrrr.r-.ton

4.Quanrunr Nlcchanrcs: !,.K. fhankappal, Wiley liasrern

[]ohm'-. :rr1,1iqr.3l hirlclCrt ylrrr.rbit, lhcliV. 'l'hc illvsrerv ol riro li)li corrclatrrtns, \(!,:i, ,illt,;.lr)cl

\rthur C Zalcrrrc

'l i:



PHY3E03: R,qDIAl-lON PHYSI( S

1. Radiatrorr \ource :

lr,rpes of radiatiorrs. ionrzing. nrln rorriz.irrg, clecirlrr.rqnelic. partrcles, tteirtr.rl -ganrtnll-trtutt itlo-

neutroii l.rrged aipha, beta, gamma, anC heavy ron \()ur'Les, r.rclioacLive sourctri, Il,rtulally o(cLlrrlllg

productrnn of artificial isotopes, accelerators-cvclotrons. nLrciear reactors.(10 hours) t llcl 1, 2)

2, Interaction of radiations with matter :

r roctrons - classical theory of rnelastic collisLons rvith atornrc electrons, ent'tg-t loss per totr pair b-t

p1r1r,1r-. :rrd secondary rclrriz.atior,. specific energy loss, !rtetnsstrahlutlg, range energ';'relatiotl, elterg,y ancl

rclllgt r,, ggling Heavy charqecl l)artrc!es - stot)plng, polvel. enetgy loss. rauge and rangt' - energv relations,

tlrage .,;r'vq -specitic ronizatron, rrdrTln'ld r(''r'vs - [nterrrction mechatrisni - Photoelectrtr altsorptiot], ComPion

scatterir_,( i,arr productron, gammit rav atteuuation, attenuatioLr cot,lficients, Elastic arril inelasIic scat[erlng.

Cros\ \e( rrons, linear and mass absorption coetficienis. stopping porvcr. Ll:l'l'.Neutrons [leneral proPertres.

fast nrLl,; rii rnteractions, slowing down at-,dr lrloderatlon (i-l hours) ttcl I,])
3. Radiatiorr quantities, Units and Dosimeters :

Partlcle flux and fluence, calculation of energ'/ ilr-lx and lluence, (urie, Bc((ltrerc'1, exposure atrcl its

measur{'1ncnts, absorbed dose aucl its relatron to exposut(', K[,RM.\, Bio)ogical effectiveness, wightirrg

facrors, (WR and W'l'), Equivalent dose, Effective dose, Dosimeters, Primary arrcl st'condary dosinteters,

PocLr.r ,l )rmeter, Films ancl solicl dosimeter (TLD ancl FtPT.), Clirrical atrd caloti,.t'lrir- dsr1..t, Ratliariorr

sulV€,' rrrprp!- tor aLclr nrouitorrLrg i l3 hours) { t{ef 2,3}

4. Biologir,rl effects :

rrastC cotlcppts 0i cell hrolouv I'.flt'cts ol rolr,/inq i,rrli;rlrrrrr ,ii r.t.tol.r'':: \rrl- xr()ie(ri l' ,'|,

r-t'Ilr.iiI i'is. seconclarV cllects, lr-t'e taiitt,rll rlelt,iLtiirrltt li:i'r {\ \iiri-ir,r,,ii, " i. I ri.', '- r]Li r\-i:l'
and orqans, qenetic cftects, MLrtatron anrl chronrosonral airc,r ftr(r0ns. aPPlrcatrorrs ri-, r(lr'r(cl ilteralrl. loorl

pTes('t-\,rlr :n, iacllatiof rrnrl srerjlrz.atLOn (ll) hoLils) {lici i +,
5. Rarlr.rtrorr rrrotection, slrielding attd trirnsport r

!itect!Ve taCit.rl.i0n ntoir.( Lt.ln lrPerl l,r s,rlegU,iiii , q,ilrtri i /rrlilrltinu i,l(lt.tl ,,,- , \t)r,srltr,, ltr\t!lt(.iIr)it
illr( .:ltLlity. ,\l 'rli \..onr.('[]t ct l:clioloqic pril(1i(ir tiirc rli.tanrc ancl shiclrlr,rrl, sattty spt'cititattons
n-lcUrr,,l ur lddlaU')tr ar111r,.,i. Shieicltne i;rr tot' 1ot tatlt,rti.rns t.lroitt' ttf rtt;tteriai. Irr itl,trv attcl scconclarr,

racli.rir r . Suurce ge{)nrtu'y,13eta shieiding, Camnra shieidrn:.r,, nL'uliort shielcling, SItl,:itllng tt'qutreurclri: loi
me(li,..r,, rnclustrial and research f.rcrlitres, handling oI the source. sealing, tral]sport an(l st()raqe ol sealcd antl

Uusr,,rrl -rrurc€s.recorcls,spills lvasteclisposai,t;lrror.rqhexetrises (1.'l hours)lRt,i '; +.,r
Rclereri' r'BoOks:

i G.F.Knoll, Radiation detection and measurement, John \.1'iley & sons, New)'ork, (2000)
:. K.Thayalan, Basic radiological physics, Jaypee brothers niedical Publishers. New Delhi,

i 2003)
',t'J. Mereclith and.l B, \.'lasse, Fundamental Phvsics ol raclioloqv, V,.r'giresL, ltrblishing
iiudse , BorubaS' (13-9li

4 lvT.A.S. Sherer, P.J.Visconti, i' I( Rilcnour, l{a(liii(lon l)rotcc(ror'r Ln nreciri;,i ,rrrlroqraPhv.

lvlosbey Elsevrer,(2006)
i,owenthal C.C and Aire-v P.l-, Practical applilatrons ot raclroacttvtty arrcl i Li Lt,ar

radiation sources, (iambridgr: [Jnrversitv Press (2005)

PHY3E04: COMPUTER SOFTWARE ANII APPLICATIONS

1. [-,rrrcu,,." Processors :

^ilu.,tducii.,t,'id|.q.idli('i,tllte-qsltlt].l(tl\,lt!t1\-li.il)(.llllt'.]l;i]\l)il,.llrQtl.l!]l,
ol .e:r'.raC. Spocilic;iii()ri- i..tnqLr,rqe j'ri.rti,srrrr l)t't'r,l,r1;,r:,,:rl ! ,;1.,l1l lrrii r\i
I cxi . ;^.aurdhere, sectlons l.l - l.J

2, Asserrrlr!r,r-s, Macros and Macro Processors :

Elements ol r\ssembly [-angrrage lrrograrnnrrnq- \ \m]l)l(, \sst'rnlrlv 5rlrLnrr,- l)ass Strl(u.rl't ()l

Assemblers - Design of a Single Pass Assembler for tBM PC. Macro Detinition ancl (-al l- Macro txpansron
( !0 hrr"'s I

I ext ,rrdi.Irdhere, scctrons .+.i .1 :1. l.l, :; J
3. Conry':lr.'-s, Interpreters orrd I inkers:

-.JiJucLS Ui" Crrrl:tlaijr,, lulr';rtr-,r',, \llr.rc,tttr:rr a.onri)Ll,rir,)rr ol l.xptt'ssrf r;. 'il|pil,rtltrn ol ( rrnirr:l
:jLr u:r,rros (iode Optinrrz,(lllon - inlcrprcters, Rcltrcatrr-rn ll I rnIirrg (,orrcopts- i'r,,:,lq1r ol ;r [,inker-Scll-
Reio..*^.6 lrograms - a linker tcrr MS DOS- Lrnkrng oi Llvcr iayers-[,oaclcrs. (li l',r;ur s1

Te:.' ''' iirdhere. secttor"rs 6,1 - 6 6,7 1 -7 6
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-1. 0peratirrg sj,srcrrr., .

13atch 1jr(/ enls - l\'luitiprogranlmulg systems - I'ime Shar.rng Sysrenr. iicaj IrrneSvstems - os srr-Lr rocess (.)oncepl-Process Delinirion- Proccss control - lnteraclrnq l)r.r)cesses-Intplc'ntellration iil Prrtcesses- Scheduling Poiicies- tob sihccluling - process sr-irerlirlins, (15hours)
l'exr : Dhamdherr,. setttronsg.l -g", lt).1 _ l()), ll I ll.l

5. Software Tools and deadlocks :

Editors - Debug \4onrtors _pr.ogranrrninl i,; rronments
r.lre Resource Starus _ Flanclling Deadloct.s Dead lock

l "Sysrenrs l)rogrammttrg aLrci ()peratrng systems"., D.M.Dliar;rdhere (2ircl revrsed etl;r. ;,1.Tata j!1c(.lraw Hill.publishing to. ltj.,New Delhi, 2003.Reference Books.

l'ara Mc(,rarv- il ili
cGraw Hill Irrternatroual i:.riition
d Fidn) llpB-publicarron.

eitel. H.M.,(2ncl edirron), pearson c,cjucairr,i. t()t)2.i\ an<l p (jaivin., (5th eclirion). Acldrson, \\.i,\lev

l)il\ ll:.0,i: l-I UII) DYNAMI(.\
iSr,lllltirs to he lrin.tr,rl)

PHY3EO6: DIGITAL SIGNAL PRoCESSI NG
1, Introduction:

concept.or frequency in continuous trrrr, ,ir.rcr criscrcten, Samplirrg ol' analog signals. s.tntirr,r)g rheorem.rization of srnusoidal 1ig;f, Coaine nr, quantized

Manolakis, Prt,nrrrr H;rll ol [udra (lroi,i.r,, ,,r,,,,,rr -2007)

.tnoiitlirs, I,rcntrrt, llirli oi lnrlra (l 3iirr, ,,rrp _2007.1

rm.I)roPortics rrsform, Italrr.rlr,,t ,r tj.,lnslorms,
Z. Ir.,rnsl,_ri.rn

of rational Z_ 
tour [ttegrattoi.t. i,urvur series

lll, (12 lrrru 
m - Analysis rrl lirrcar time-

anolakis, pt.entrce FIali ol lnclia ([ourtl. i.,jiLun -2007)
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Concepi ri tsandwidth, Properties of the Fourier Trarrslornr [or Discrete Time Signals - LTI systems as

Frec;ucirc_v selective filters: ldeal filter characteristics, Lowpass, Highpass and Bandpass filters, Digital
resonators, Notch filters, Comb filters, All-pass filters, Digital sinusoidal oscillators (20 hours)

Text Book : Digital Signal Processing by Proakis & Marrolakis, Prentice l{all of India (Fourth edition -2007)

Lhapter 4 (complete), section 5.4

5. Discrete Fourier Transform:
Frequency domain sampling and reconstruction of discrete time signals - -['he Discrete Fourier

transform DFT as a linear transformation - Relationship of the DFT to the other trattsforms. Properties of

DFT, \4rrlriplication of two DF'fs and Circular convolution, [.inear filtering methocls based orr DFT -

Freql.,"" .rrtalvsrs ol srgnals using thc DF't - Distretr,(()siirc ttattslttrtrt - L-otllpLrt,rtion of 1l-tc I)rstrctc

Fouritr" !ransform - hastFguricr 'l-ranstornt algonthnr (b,isLc ltlcas rtrt)i'), Lrrcrugh cxcrr iscs.( I0 hotrtsr

fext IloLrk. Digital Signal Processing by Proakis & Manolakis, trrentict' l{;rii of lnrlr,, il rrLtrth cditrorr -f0(lir
rlrirpt€r 7 (comptete), sections 8.1.1' 8'1 2

Booirs
I l)igital Signal Processirrgby Oppenheim & Schatcr . [)tctrticc Ilall Inc]j.i 1!l:'.

2 DLgital Signal Processing by paulo S.R Piniz, E,duardo A,B. De Silva arrd Ser.e,io Netto -
t-.rrnbrrdge University Press

i '\nalog and digital signaI processing b.v Ashok Anr'nradar

+.'lheory and Applications of Digital Signal Processing . Rabiner & Cold. Prentice Hall

india -1996.

PHY3E07: EXPERIMENTAL TECHNIQUES (4C)

1, Vacuunt'f'echniques :

L,nirs and basic definirions, Roughing pumps - Oil sealed rotarv vacuuln pump and Sorption pump.

Higlt vacLrum pumps - Turbo molecular pump, Diffusion pump. Oil vapour booster pump, Ion pumps -

Sputtci. roll Dump and cetter ion pL[np, cryo pump, guaBe Bauge'

p.nn,n. qr-rage (Cold cathode lonization guage) and ment i gauge'

bi.pt',ti9,rn, 
'Cate 

,alre, Butterfly valve, Raffle and i valves, valves'

inlet v;,lucs, Traps - Liquicl nitrogen trap, Sorptiorl [r g,asket ngs ( l''l

Text:i,arier,Antony&Crudyu*nun,iectionsl.4, 1.6-18. I()l:l 1925'110 l.ll06. 1103

2. Thin filnr techniques :

ir-itroduction, Fabrrcatron ot thin films,'Il]ermal evaJloratlon l11 vacuum - [lestsltve heating, E'lecrrtlrr

beant ,:vapora[ion and laser evaporalion techni(lttes' SrlLttter rlt'positirrn' (l]ort"1rs1 11;1q1" I-lrltlinlsq

measgr(,p.r'iti itv cluarlz crvst.rl mortitor . opticai tttterletcLrtt' t:',t'iit,ltl, tllecLrir-ai Lr)ll(ir i li\ lt) ll)ectsUl{llllt'i)1,

Thermo electric power, Interference filters - Multi laver optical filrer-r { 10 hrltrrs)

Texr .,rrrr.r Antoflr,&Prl]ch,,.rn'rnln,Scctior.tsl.1, l.l.il.lllJ. ll.iJ. l.l- -- )- -,-i.j. l.ji. l .

z: \-l I

3. Cryogenic techniques:
lntroducuon, LrquetactLon oI gases - [nternal and extt'trral rvork methods. lJrrtltDsen anrl l.intlc arltl

Claurlr,nr(,(hods for air, l,iquefaction oI hydrogen and Karnrtrerlittgll Orlrre's method tor helium, manrpulatitrrr

of liquclicci gases and the nrailltenance ol - l'lennrrrg v'lpoLlr Crvostat' usitlg

Iiquiis noilirlg under reduced pressure, low temper deg K - Adiabattc

demagnct ',,'rr'rrr ilnd maF,netic ref|igeratot , cs ol lrtluitl 'rLure below 10-6 K -

Nuclear demagnetisation, Measurement of low te res - Prima rs - E'as thermometers

and rr,,recrior-rs, secorrclary thermometers - resistance' thermclmoters. thermocouplt' lllermometers, vaPoul

pressute dtermometers, magnetic thermometers (15 hours)

Texr.: vatier, Antony & Pradyumnan, sections 3.1,3.3. 1 -3.'.3.7.',3.4-3.7,3.9 arrd 3 10

4. Accelerato r techniques:
High voltale DC accelerators, Cascade generator, Van de Graaf i accelerator, I andem Van de Graaff

acceleraior, Linear accelerator, Cyclotron, Synchrotron (Electron anci proton). Iotr :ources - Iouizatiorr

processes, simple ion source, ion plasma source and RF ion source, lon implantation - techniques and

profiles, lon beim. sputterir.rg-principles and applications ( 1() hotrrs)

Texi : \',rr.rer, Antony & Praclyumnan, sectrons 43. 4.4.4.5 1. 4.5.4. 4.5 5.4 6. 4.8.1 '' ;1 U 3. 4'9

5. 146191riris Analysis by nuclear techniques:
udstc principirs and rcquiremertrs, mathemat.rLirl basts attcl ttucleat'reactlolr l'.llremallcs, Ruthertorcl

backscartcrr6q - rntrodLrction, ki.nematic factor. differenttal scattering crr)ss secllL)rr ,'xllerimental sct u|t,

energ,\ ,rrr, and straggling ancl ;rpplications. l'.luclt',tr r('.t(ll()tl ;ltl,rlvsts - l)'ttli iplc, itts(.t'ttttletltaItotr.

Teson(\ar i iiuclear rcactiorr, sllcrrlii ttLtclear rt,ar:tritnq lrrr irgltl L'ittt'tt'ni.s, aPlllrc;lrr,r \t'tttrLttt (l(tl\'.lLlr)L'
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analysis - princlples and experimental arangement, applicatiolls, Proton induced X-ray anai-vs - pr incipie
and experimental st't up, applications to water samples, human hair samples and forensic rurpi.. irrnitations
of PIXE , Enough exercises. (13 hours)
Text : vaner, Anrony & Pradyumnan, secr.ions 5.3, s.4, s.g, 5.g, 6.1 - 6.5, 7.2 - 7.6, g.2 - g.5, g.2 - g.s, g.7
Text Book:Advanced Experimental Techniques in Modern Physics - K. Muraleedhara \,arir,i, \ntony

Joseph and [) )r Pradyumnan. praqati prakashan, Meerur (2006)
Reference:

1. Scientific foundations of vacuum techniques - S. Dushman and I.M. t.affer
2. Hand book of thin film rechnoiogy - Heissel and G1ang
3. Thin film phenomena - K.L. Chopra, Mc Graw Hill (1bg3)
4. Low remperature Physics - by L.c..rackson - John wiley & Sons Inc. 1962.
5. Low temperature techniques - by F.Din and A.H.Cocker, Ceorge Newnes I-,imite4

(Loncion i 1 960
6. R. Sreerrrvasan -.\pProach to.tbsolute zero - Resonarrce magazirre \,ol i no l2 , ,",1i _

nos 2, ti and 10
)-, R. Bt'r t',, P M. tlall and M.i,l-larris- I'hin fiinr rechnotogi,- \/arr Nosrra;cl (19(ri:3i
8. Dennis and Heppel - Vacuum sysrem desigrr
9 Nuclear Micro analvsis - \/ Valkovic

Practical for Semesrers III & IV
A) pHy3p0s & pHy4p06 (MODERN PHYSICS)

At leosr 10 experiments ore to be cione from Port A and 2 eoch lront the optional poperc.
lf no procticol hove been gi,,'en for the particulor optional popers, two more experinte tls
front Port A shoulcl be done. lt may be noted thot some experunents ore given ltoth irt l:,,trt
A and B - of course such experiments con be done only once: either os inctuded m A or tn
B. Internol evoluation to be done and grodes to be intimoted to the controller ot the end of
the semester iself. One rnork i-s to be deducted from internal morks for eoch expelment
not done by the student if the required total of experiments are not done in the semesrers
The PHoENIX Experimentol Kit developed ot the Inter (Jniversity Accelerotor c.cntrr,.
New Dalht. may be used for experiments wherever po.ssible.

PART A
1. G.M. Counter plateau and statrstics ol coLrnting - To obtain the plateau, operating voltage (rjrrt ii) vr,r.lfy the

distribution larv sausfied by the r.adioactrve decay
2. Absorption coefficient for beta & gamma rays -To determine the absorprion coefficienr of rhe qrven materials

using a G.M.Counter
3' Feather analysis - End point energy - To determine the end point energy of the beta particles from a given

source using Fearher analysis
q. Scrnullation countor - To calibrate the given gamma ray (scintillation) spectrometer using sra.darct gamma

sources and to cierernrine the enerBy of an unknown g,amma ray source
5. Compton scatterlnB - 'lo verify the theoretical expression for tJre energy of thc Cornpton scatterecl g(11rna rays

at a glven angle r'rsrng a Scintillation gamma spectrometer / determine the rest rnass euergy of the eiectron
6. Half life of Indium - thermal neutron absorption - To determine the half Iife of In-116 b"y irradia,o. of In foil

and beta coununq Lrsrng a (iM countcr-
7. Photoelectric effect rn lead - To get the spectrum of X rays emitred form Iead targer by photr;, .lectric effect

using Cs-137 gammas
8. conductivity, Reflectrviry, slreer resisrance and refractive index of rhin lilms
9' Hall effect in semlconductors-To deterntine the carrier concentration in the given specimen of semrconducting

material
10. ESR spectromerer - Determrnarion of g facror
1 1. Rydberg consranr determination
12' Absorption spectrum of KMnO4 and todine. To determine the wavelength of the absorpuos bands of

KMnOa and to determine the dissociation energy of iodine molecule from itslbsorption specurm.
13 Ionic conductivity of KCliNaCl crystals
14. Curie Weiss law -To cietermine the Curie temperatue
15 To study the Thermoluminescence o[ F-cenues of Alkali halides
16. Variation of dielectric constant with temperature of a ferroelectric marerial (Barium Titanate)
17 Polarization of light and verification of Malu,s law.
18. Refractive index measurement of a transparent material by measuring Brewstcr's ang,le

19



19. Measurement of the thermal relaxation time constant of a serial light bulb.
20 Dieletric constant oI a non polar liquid
21. Vacuunr l)untp - pumping speed
22. Pirilrr; gauge - characteristics
23. Llltrasr:nrc interferometer. To determine thc velocitv of soulrcl in licluicls
24. Study of LED characteristics - Determination of wavelength of emission, i-V characreristics and variariorr

with tempearture, variation of output power vs. applied voltage
25. Optical fibre characteristics - To determine the numencal aperture. attenuation and b.rnd width of the given

optical fibre specimen
26. Band gap eriergy of Ge by four probe method.-To study bulk resistance and to determine band gap energy.
27. Thomson's e/m measurement,-To determine charge to mass ratio of the electron by Thomson's method.

PART B

I . ADVANCED ELECTRONICS
1. Simple remperature control circuit
2. Binary rate multiplier
3. Optical feedback amplifier
4. Freqrrr.n;,, modr-rlation and pulso moclulatron
5. Binary.nrrltrplier
6. Wrttt' .r.i.P and execute usrng 8085 kit for generating a square wave ol desired frequcrrcv using ppl 8255

int(.i-laciiig.observe the oulpu[ on CR() and measure f|eclueircv
7. Writc -\LP to alternately switch on/otl a green and a recl l.Fr,D within ir grvc,n snrall 'rnc rnterv.rl. l.lxecLrtt,

usinq iiOtlir kit
8. Writc ,'\l-P to convert a given d.c voltage (between 0 ancl .i \,'l usrns -\DC 0800'0U01! rrre rtacecl 19 B0il5

mrcroilr(icessor. Execute using the grven kit and check '.hc rcsulr

II. MATERIAL SCIENCE / CONDENSED MATTER PHYSICS
1. Curre !verss Idw - (To determine the Curie temperature)
2. Solicl lrrlLrrd phase transitions - nteasurement of resistivity of nterals
3. Grorvtir oi d slltgle crystal trom solution and determination of structLtral, elecrrical anrl optical properties
4. Study r'rl 66lqup centres - Thermoluminiscence glow curves
5. Ionic conciuctivity in KCliNaCl crystals
6. Thermr-rjuminiscence specua of alkati halides
7. Thermo emf of bulk samples (Al/Cu)
8. Electron s;:in resonance

9. Strain quage - Y of a metal beam
10. Variatron ol drelectric constant with temperatue of a ferro electric material ( Banum rrtanate)
11. Ferrirc \i)(_'cimen - variation of magnetic properties with composition

III. COMMUNICATION ELECTRONICS
L, Anrplitrrcle ntodulation and demodulation
2. Frequc.r :cr rnodulation and demodulalion
3. Pulse anrplitude modulation and derrodulation
4. Pulse code nrodulation and demodulation
5. Pulse position modulation and demodulation
6. Study ot crysul detector
7. L-C trarrsnrission line characterisric
8. Tuncri iil &nplifier
9. Seely rliscriminarors
10. AM transmitter
11. Radiation from dipole antenua
12. opticai [ibre characteristics (Numerical aperture, attenuation and bandwiclth)
13. Optic;rl reed back circuir (Feedback factor, gain and frequencv resltonse)

IV. ADVANCED NUCLEAR PHYSICS and RADIATION PHYSICS
1. Hall lrit lL Irrdium - thermal neutlon absorption - To determine the half Iife of ln-l 16 5v irradiation of ln foil

atttl ue i, i-(rulltiltg uslllg a C \,1 r ounter
2. Alpha \i)c(uometer - To calibrate the given alpha spectrometer ancl deternrine the rt,sol,-r(iop
3' PhotoeiecrrLc effect in lead - To get the spectrum ol X rays emir:Lecl form lead targer by photo elecrric effecr

20
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Llsing (ls- 1 :17 g.ilInras
.1, Irtncr bretnsstr.tltliiitq - [o stLrciy tlrt, rrrtL:l.rsrty sl)rrtt Ltpt 6l ippc,r llentsstr,rhiung lrom givt,r, l3.trt,,ii,i 1, )Lr(]e
i. C.orrrciclence cll'Lrrii\ Io constrttct nlt(l stucly the peliormance oi ser.rcs ,rn6 par.ailcl coinci.'l,in, r rr.rr*s t-tqlnq

rransisrors .-rn(i rrr iiclernrine tht, resolvinq time
6 Srngle channel arr.rlvzer - Studv ol characterislics of a SCA using precisron pulser.- i{)rliz'l!iolr cll;tirtlri -'rtttl', ,ri'.,!ii,rtir,r,,'i qrLrlsc lrriqht rr'itll applicri rult,rgc,rnt! to obt,irirll ir,, ,iri\(,jr.iqht

\i)octrun) ril \-i,ri,,
8. Proportional counter - Study of variation of pulse height with applied voltage and ro obtainirre the pulse

height spccrlrm,,1 \-rays
'l -l-i-,tcll dcl0clo' ', ,r t, rli;rntcrcr rli,.triltLrn,lri - Trr rr-tt,;rsrrre thc rliantCfots ol the ,rlph;r tl;ti.iii . , i, l() traCk

detector
l(i. treta ray spectlr)rt)(rrct - lo picrt thc morlrcntum clistribution of bera par.ttc,les hom given beta \,)ii;r,esli' ttange ol alplr,r rJ!lltlcLcs itt att .rnti rlvlar - To dc'terrnine the r;rnqc ill .riplr,r l)nrticics trrinr ,\rr - ,1 ,.,urce 

ir.r
air and in mylar ,srrg either a srrface harrier detector or a cM inrnt,,'

V. EXPERIMENTAL TECHNIQU ES
L Itydberg consr(lnr ir_vdnrgen spe( trunt
2 ESR - Lancic s 1.rr ror

3 [R specrrurn oi lcw samples
4. r/acuum pump - piimptng speed
5. Vacuum pump - E ifecr of connecrinq pipes
5. .\bsorptron bancls r;t Iodint'
7. Vibratronal bands r_rl ,\lO
Li. Pyatrr 8augC. - Ch,rr.rCIcuStlCS
9. Thin films - elcclrrcal properties (sheet r.esistance)
10. Ihin films - optrial Properties (Reflectivity, rransmission, attenuation, refractive index)

VI. ELECTRONIC INSTRUMENTATION
i Str aiit gaugt
2. Simple setvomr'(,iiilt lsm
l, I-otDpt tatut'(' r oill i i;,

4. Corncidence ctrculLs
5. Muitrpiexer
6. IEEE 488 Illerrrrc.ii rnter[aL(,

tf . Di f fcrcnri,rl vcrltn rL,rt,r
g [rrequencv svntl]('sr;/cr - Signal qcnol.ator
l0 Silicon controlierl rectriier - charac(r,rrsrics
i i. Silrcon conttoilcr iertrircT - powct (onlroi

VII. DIGITAL STGNAL PROCESSING
1 \tntc a M,\TL- \l) lrrtlgram to ploL Lhe solu[ron oI selectcd c]ifference cquatior.rs like u(n) : x(r-!-_r , x(n-1) +

x(n) and u(n- I ' 2l _v(rr-1) - x(u)
2' C-ompute and plot the correlation coefficients of discrete time signals using MATLAB

nd plot using MATLAB.
FT spectral analysis metlod and check rhc frequenc,v

in MATLAB. Analvse the snbillrv rirrig p6ls-2s16

VIII. LASER AND FIBRE OPTICS
l, optical fibre char,rr're.stics (Numer.ical aperture, auenuation ancl bandwrclth)
2. opocal feed back trrcuit (Feedback facror, gain and frequency response

Reference Books tor pHy 30S & pFIy  0i:
1'BL \r'r;rsnopandFI.T.Flint -AdvancedPractical Physicsforstuclenrs-Methusc,.,<r

Co i' I 'l 
-'r) 

I

-- I:.\ \rrrrrr-, - ivanu.rr or cxJrc:'rments rn applrc.d physrcs -. uulterworrh (1970)l R 1 D, r': ;rD'- Frporinrcnr.rr phvsics r\'10r orn mettrorrs - o-rford I Irriversitv r)rcs.
( 1988i

'i i) \i,,r r, i,r (t'tl) i\li,titrrrls r)i .xl)(,linttntal [)]tVsic: s(,1( iJl \i)luilu\ .\racle,t
Press Inr: ( l98B)
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R) PI{\'.1P06: COMPUT,\]-tOtt \I pU}'SICS

ihe progronts ctre to be e<ec'utecl in Python. l:rtr t'Lsttttluution Pvlub/ntutt'tlr,tlrb ntttv bu
t:;cci At lettst eight e.xlnrintc'nLs ore o l;e tlLtnt,, olttttrg <tn.v'fotr li'orn l,ort A urtr!
t.ofher iour tront Port ll I'hc [,roctiL.rsl (,\(]r)lj/r(r/i()/. ; ,)l !. I'i)ut\ (!;tt(tit, I

Part A

1. ltttt'tir''l,rlion :To interpolate thc valuc oI a functron r.rsnrg I-aural'rBe's rrrterpolatinq r)r)ivnomiai
2. LcasL square fitting :To obtain the slope and intercept by linear LSF
3. Evaluation of polynomials. Bessel and Legendre functions: Using rhe series expansion and recurrence

relatiorrs
4. Nunrr:rrcal integration : By using Trapezoidal method and Sinrpson's merhod
5. SolLttron of algebraic and trarrscerrdental equations .Newton Raphson nrethod 11i1-inrlnl o[;r funr. tioir
6. Srrirr',urr of algebrarc equation by Bisectron meUrod
7 Matriy rddition, multiplication, rrace, transpose and ir,verse
8. Solution ol first order dtfferenttal equatlon- Runge Kutta merho(!

9. MottLt' i arlcr method: Determination of the value ol n bv usirrq rirntlonr irLrntbt'rs

art B

10. l-11 1r.r ihe trajectory ol a particle rntrvinq in a CoLrlonrlr lir'lrl (liLrllrcrlor'tl scallcirir!,: rn(i tr rlt,tt,rnrrrrr, itrr,
dcl!,' ' ,r angle ils I lurrrttrrn 'lrt,intDacr l);l(rntt't('!

11' 1,, ^'./[ ilrc tra]ectot-v o! .i Jte;,vv ion ln tht'comllinerl (-oLrlonrh ,lrrt lrit(lr.,lT t)ot('ni:, l ,i rt,;rlistrr lrrrt llLr.,
antl tll,,,rnrrne thc angle oI scattenng f or dif terent rnlprr(i l)tlrcnlltr'rr

12. (r€lrerrrt(r pirase space plOts - lo plot the momentunr vs x 1tIots lor rhc fotirrr.lrr.l \v\te11s: (r),i
colls0rvatlve case ( srmple pendulum) (ii) a dissipative case ( danrped llendglllm) (1t) a non linear case
( courrlc<l pendulums)

13. Simr,riation oI the wave function for a particle in a box - J'o olot the wave function antl probabilitv clensit_v
oI ir lr,r,ttt le tn a box; Schrodinger equatron to be solved and eieerr value must be calculsred numericallv

74. SimLrl;ttron of a two slit photon interference experiment:'to piot rhe light interrsrty as a functron ol
dist;rrrr. along the screen kepl irt a distance from the two slit arraugernenr

15. 'l-tilie -.vi',' of motiou of (a) prolectile rvithout air resisttrrrcc (h) prr-rjectile wrtit atr r{,\rsi(lnL('
16 [,ogi:'r,- rap fuuction - Solutirrn ancl brfurcation dragr.ant
17. LxperrrircnrwtthPhoentx-'l'imeconstanrof RCcircuitsbvcurvefitting.*
r8. [rxper-tnicnt with Phoenix - F-ourter analysrs of differc'nt wavetorms capturecl using th., rnsrrul]rept- + ,

(*ll f i ,reirix is not av.rilable, data nlay be siven in tabulared lurni)

I'ex ir

\,

1. Oomni' ,i ,rnal Ph-vsics - \n li,lrorluctirtn. R,C \,.rur.r. I)K. \lrlLrir.rli.i crn(l K (

lttternatrrr,,* r irltiishers
2. Numpy ltr.lerence guide, hrtp:r/dclcs.scipy.org/doc/numpyinumpv-ret.;tdf (also. trec
ner)

3. Matplotirl; http://matplotlib.si.net/Matplotlib.pdt (.rnci otl.rer (rcc resources av;iii,rtrlc on ner)
4. NttmerLr,ri l\4ethods in Engineering and Science. Dr. Fl S (lrerval, Klrarrna Publishers \c',v Delhr
other booi. r

5, Numerrr rr Vethods, E Balagurr-rsanrV, Tata McCraw-IIili
6. Numer ir ,, \.lL.thods, 1- Vecrara jar.r. I llamrchandran, -[ 

;rr N'l(.(,r.rrr'-ttrlt

(or anv

7 NLrml r-4ethod', ',"'iih i'l(rq,. iir\ I Il \SI(-. IorIr,ri) \ i',r:r,r,, \ lj.rL,rttt,rrrrir, r N \t](ll)rir,r
Llntvct-., ".. r,r.'\(
8. Nutrerlr i 'retlrocls for screntisrs and engtrreers, K Sank.rr,i ii,ro. l)l ll
9. Introcluttui r methodsof numerical analysrs, S.S Shastrv. (Pr.cnrrcl ll;rllol lnclia.li){.}lt
10. Nunrcr r..,i \lcthods rn E,ngrneer ing with [,vthon by Jaarr Krusai,r;r.
Note: L,xltr i trrr'tlls [rotn [)art r\ can tte done witlt data fronr phvsrcal sltL]atr()lts rvltere ever possiblc. [-or example
consicler tl'i ' l!lrvinq,-ases:

j:tr,I ntlr \cu \q('

'e\ources available on
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I

,l) I-ho it.r,rct \r Jll.lt:ed oll a sl)rutg ipdrrcps rts l(,llgtlt L.,.\ set ol ol)scrvallr)lts ar.t. qrvel ltr,i
calculat* rorce consrant and rength of th. spring bef,re roacli.g

r W /l<il) rLzn-I -r ..i I o.a7 093 1.60 lqB
i-r,,,
L-

h) 'flleclispi,rt('rrrctttsol apartrclir,rr cliliercntinsLantsalcgrvenlrclow.What jsthc[rnrt,ri,:,
ar which ti,t,riisplacenrent t\;0.2 n)

S t1lll ESTEtt I\,'
Plt\'rc.12: ATor\{rc- AND MOLECULAR spECTRoscopy (4(,i

l. Atomic Specrrosc0p\,:
\ ()cioi i,i)nr n:oclcl - i_ : iouplrng.l S coupiing & I.i 11111p11118 cfie(t rit elecfric & r:iqrtottc fielclr)n 'lt()llls,lll(l itl,,lt'Ltilos; Ztenl,rrt eilcct. I'ascirt,n IJack cttect anrl sllrli c.llect (10 hours.l2 l\{icrorrave arrrl irrfr.rrerl sl)ectt.oscol)} :-['lro spt" Lt Ltnl-oI tron I.tgiti i'()l;]tor, e.g ol ilF, spectrunl o! sl,ntmetric top nri:leculr,, :; rl CII3CI,Instrumentatlon ior Micrttwave Specrroscopy Stark Modulator, inforrnation deriverl li.jnr l{orarionalspcctl'ulrl: i il )i)cclros(op-v. Flrtt-tr -( )ppenheimer approximlrion, Flf lect of Brcak iirr,,, r. ,.it Bornoppenhermcr aPDroxlmatlon, Nor:nal mocies and vibraiion of l-l2o and Co2. Instrumerrr,,i,rrri tor,IR

_ Spectroscopy - i:ourier ransformarion I R Specrroscopy (14 hours)
3. Raman Specrroscopyr

Rot.:riol:,r; iirtran Sptcti i..lrr) oi:ivntmerric tolt nroiecules, e,u, rrl LliCl,3 (-ornbinc,; rr-r(,ot Raman& lR spectroscopy in structut'e determination e.g.of co2 .ni Nos. Instrumentatr(-rr., [or Rama,Spectroscopy, Non-iinear Ranlan tltr:r:rs, I{yper Raman elfect, stirnulared Raman effect anti j ,.,er.st, [{amaneffect (12 hours)
4. Electronic Spectroscopy of molecules:

Vil111r1"'-';'i \nalvsls ol hartci s\strrnrs, DcslancL.r's table. l)rogressions &. serlucn( t,. irrrrrmationclcrlvecl trottr vtirrattonal at)alvsrs, I ranck (.orrdon Principle Rrrrarional fine srruc.rLil.c ,rr:rl l) li and Rhranches, forrr-ar i)iaqrnnt. l)rss,rrl,;,r,,rlr l:rrr,r.qv, I xirmttie ol Ioclinc ntoiearrle (L.i hou:s)
5. Spin Resolralrce Sllectroscopv:

lnterattioil tll nuclear sPlll and magnetrc fielcl, level populatrou Larmour preft,ssrt,,, i{r,st-lnancei:ondtttons' Biot'k eqtlattons. Ilelaratirrn trmes, Spin-spin anrl ipin l;rlticc rolaxarrrrr.i -l-ht. 
: .rr:r,..rl ,shilt,

ilr 5l)eLLl'()\(o1tv rir tltr un;tarred o. irtL,i: ii,til..jtilol.lian,
hvperfine spectrum ESR spectromeror \.Ir.rssharrer
ccoilless omrssiorr of y-rays .rnd XIt;:,:;,,,1r(,r eifect,
hxperimentaJ rechniques, Enough excrL:5d5. i iJ hours)

i Mott',, t iitr JU.ucture & Sllcctroscopv (, ,\r.uldas
.l (' N fl i r\,v(, | (e f, N4 \,ir, Asl. l:1rpr j;,pr1,qt1,1lq rri \l6lt,i 1;1,1. ,r^n6trn., _

J. r\tontti Sooctlosoc;tv - \^,'httc
iieferences.

i. Srrauilir,trr anci Walker Sltectroscopy Volunre I. Il ancl III
2. Ci.r\l.Ilailtrv _ lntroductrorr to lvlolecular Spectl.oscopy
3. H.F{. 'v." iliarcj, Insrrumenral Methods of Anajvsrs,Ttn'ddition , CBS_publishers, Nor

Deihi

1)1.,)



t.lcctrvr, - i i

(E,lective-ll ro be opted f rorn pI-l\,4t.08_ pll't,4Ijl4)

PI{Y4EOB: ADVANCED NUCLEAR PHYSICS

1. Nucle.rr Shell Model;
'rirt'll structure and magtc numbers,'rhe nuclear one particle porential, spin-orhir term, realisric ont[6f,y ,11 ,,,,,,131s, Nr_rclear volume parafileter, single particle _ i nu nr(oscillalr,,.rird infinrrc square weil potentials in 3_ dimen in,rrrrl rlarmonrenlLrr|. magnetic dipole ntornent and elecrric quaclrupO t(igr,jrm; cleorbitals in deformed nuclei, per atment, asvrnptoti t l).trricl ciltaxially svnrnretric modified osci ial (15 Hoursi'lext: "Sllapes and Shells in N ture", S.G. Nilsson ancl l. Ragnarsson, ser,rrons chapter 1.6,:,Bl 8.6

2. Nuclear collective models:
irirclear rotational motion- rotational energy sl)cctrunr;rrrcl w,rvc lunctiorrs lrrr r,1,pnsys1.1 ancl rrrtrl \ttuclr it;'lr mtltttctlls- t'rl;L'i ltvL' vibt ational excrLations. [iot.rtrr-rn,ri L]ands - ! he I;rrtrc.le rolrrr nr.rlol

back- bprriirnq; Fast truclear rotaliolr- thc cranklr)g ntoctcl; Rot;itinu h,rinlonic oscillarrrr ( t()lJ()r,.s)
Texiq

| \uclear Ph_ysrc's- 1'her-rrv ancl L',xpcrrment', [i Il t{Oi ,rrrci t} I, Nigant (\.r rlt,i i ,rrrerrr)\('ctlons, 8.1 _- U.5
. -)hapes and Shells rn Nucleal Strurctlrre" S ( i Nilssrrrr ;trrrl i IlaQr.y.trss6r. ,t, L) ,!j I 1I r I - 1i.3, 12, l'2 l, l2l

3, Nttclt'irr []r.;rctions:
,r:Irons and (,t'oss.sr,. irons, llesonances. Brcit_\t,igrrcr lr,,r ptula trlr i . 1 ,rrr.rpgurrrl NLrcicusformaLi'' rolll'llluunl ttleory, stai.istlcal theory, evaporatlon probabiiitv, lleavv ion rer(,t r,)rs (10 Hor-rrs.)Tt'xts'

I '\ltrclear Physics 'T'heol-v anti iixperinrent". Ii l;t lil,.,,ri:rl Il I) \rgiipt (\\'riL,- i ,i:it,r ril
t;r..r-1i6115 6.1, 6.2, 6.4 _ 6 t]

.- i(.ernerh Krane - " Inrroductorv Nuclear physics,', (wirey), sectron rr.r3
4. Nuclear Fission:

Iho semi-empirical mass lormula , The stabilit;r pcnrnsula, nuclear Iissrcin ,uro the liquid dropmodel' stitrr" basic fission phenomena. fission barrier.wuclear Fission- cross-sectron. \pontaneous fission.Mass,ri;r' '''rgy disrribution oi fraqments, statisrical moder of Fission (J2 t{ours)
Texr : ")lr:,-lear Physics- Theory ancl Experiment", R R. Roy and e.l rvig.rn (\^riicr Eastern) secrions,(-h.ri rLer 5 iull

5. Reactor Phvsics:

' rr ir'; law and its validlt-r', Drtltrsion ecluatron, cliltusLon lengrh, Lrrergv /es., ir t,l;rstlr t-rllisr.rr['etharg-v ] '''rni age equatioll- solullons and measuremeuL oi age, I.ermr age theorv,i h,rre therm.rl reacrorscriticalirr lrrre region [inite'thermal leactor, crjtica]itv c,lnrlitroii lor rlif lt'renr !l,0orn0rr rr:s i lJ ll.ur.s,1l'ext [Jooi. "lntroductiorr to Nuclear Reactor -]-heorv,' IJ.[i Lrrrr rr.lr r .\tiilissiLrrr \r,:it,r,1 5erLig;s r i,-J. / , r i, 6.1, b.4, 6.9 - 6.14, 9.1 _ 9.g
Retererrt,' r iooks :

| ""ril()ductor1,r\rrcicirr ph.usrcs',, SamLrel lVr{, \Vrln.q iI "iuclear physics _ F,xperrrnent;rl ancl tlrcoletic;r1,,
l)ri'ntrrc I Iirll lncli.t lt)iltl i ilJr)r(,r :)
Il S ll,tn:. ^.'le rr \gp lpir,' , , ,,,,,,1,r)ol)

' 'i-.ertrv rri Itr-tclc.rr slLrct,.ii(' \l,t( I,.rl, (i_,1:r

PHY4E09: AS'IROpHySI (,s
l. Radiative Process:

\\(,si l'ic:: i,.i I lti]

I ttr" 'r."' ol Btack Body Racliatiort-Photoelectlic Eltecr-PressLrr.e of Radiariorr -Absorptron andEmiss"!!r ' r'r'(r;r - Dopplcr l.fl'c<r - Zeenran Ef[ecr- Brenrssuah]urg -lynchrotron liadr.rrron - iiattar,,-rg olRadiatro" /'ompton Iffer.t -.rrrd Irr,erse Comltton effect (t] [.lrrurs) 
r

Texr : Lrai.l ,.riiatit I-lasu, Clt z
2. Variatrle srtrrs:

.-,.rssifrcatron of Variabte stars - Cepheid variables _ Il\...l.aLrri varrables - \,1 ,r;r vlrriablcs RcrlIrregular 'rrrti semi-regular variables - Beta Canis Majoris Variables-L-,Ceminorunr.rnri !iare srars_J.heon,of Vat'tai;t, .Lars. (B hours)
Texr : LJatcl,,,anath Basu, Ch. B
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J. Lalaxres:
i'lte \'l ,tr .l',i\ galitx\' !\i1ci1,trla,, rrr 1rr, \,1ilkvrr,;r.. \4orphoio') (,,i, :,,rr0

\4rlrpltrlloqtt;ti ('l,isqllrcittt()rl ol !al,rrr0s l:liiects 0l 0nvlr(,nrTlent - (,,1laxy irn.l,n,rritu jLrr.itr;,, l'hI iocai
Broup - 5ul l.iLU i,r ,t(,tl1t'l.l v r;l gal.r.tres - r'lirl)tlL.rls anrl rlrsk girlarres -- r.,lol,ruiar ciuster syste;r. \tJ;o1t)dl
g.rlaxi(,s--\att\(,:1,i ,t('i i( r'tuclei {-lf) iloirr., I

I-ext : Binncv & frii'rnf icld, (lh 4
4. General Relativitr:

Ccnerai i rlnsr ()ltnectlon Between Gravity and Ccourctry - IVletrrc Tensur ,L,r(i (,ravity -
Particle Trajectortes tn I field - Physics in curved space-time - C-urvature - properties of Energy
arrci mometltunr icttsttr cl Merlic - Ct'avttatronal Coilapse irncl lllackt{olcs - Cravrr.urirn;rl Waves
i I -c [Jor rrs ]

T-exr : l)ariman.ttl'i,,rt \'ol l, (.h.I i

5. Cosmology:
Cosmoitlgrcai Prrncrple Losttttc Standard Coordinares - Lqurvaient Coordinarls i.r rrtrslson-

Walker Metric - l'ile Red Shift - Measures of Disrance - RedShift versus Distance Relaticn , ,-icadv Stare
llosrnolot'., (1rl iI, ,:.'
Tcxr Nariikar St,L_rruns l. l-J.8
Books Suggesreti

I Gravriilir)n & Cosmoitrr{v-srevcn Weiniterq_.lohn Wiley (1972) ISBN: 0-47.1 _92rr,.
* llltt.il 0l (,ti .\str()l'hVstr:\rrl l,rnrj 1. l-l'arlnranablr,tn-(.,trnhrrclqclrpiycrs;tvi,ir-

il00r,, ...[!.i. (i-.r]l -.r(,-j(r-i;, i).1- i_juz_ll_.i
3- Quaslr'\.rir(i ,'\ctive (lalettrr NLrcier- ,\jrt K Kembhavr anrl .lav,rr \ Nariikar.-(.anrirri,!

[,n r..,t,r., r',, I)rcss ( I 9,9i) ) I S IJ N : 0-52 I -47 47 7 _ll

4 -l'lle 
Pir-v':rcai Untverse, An lntroclucuon [o Asrronomy-!. Shu-Oxlord Unrvercity i,ros:

( 1982) I STIN: 0- I 9-85s706-\
5. A Dlfferent r\pproach to Cosrnoloqv - Fred tloyle, Geolfrev,.layant V Narlikar

(-anrbr irlgc tlniversiry pr ess 12000) ISIJN:0_521-66223-l)
6. An Inrrorir:ctton ro AsrrUPlrysics - Baidvanath Basu- Prt,nttce Halllndia ( tggT)

ISBNrtit -203-1121-3
7, Discovrr-rng the Cosmo-c-r{.(-. l}icss - ljnrv.rsirv scierce tsooks (1996) - ISBN:0-

935i(;'t-o7:t
8.'[ext Rook of Astrononry ancl r\strophysicswith Elemens of (-osrnoiogy- V.B. Bhar,

Narosii lruirJ rcations (200 1 )l Sll N :8 1 _73 1 9_339_8
9. Moderrr '\srrophvsics - Il W, Carroll & D.A. Ostille - {rjdisorr Weslcv (,l996) ISB\r

l0l-lr4,.tLl-.1
l0 (,aiar,,. \strolrolrlv - I littttit,v & M, N4ertitielcl. Pripcer6n IJnrversrtv lires_s
i I (i:ria. r,, Dvnilmics - I llinnr,v & S T,.en-raine. prinr-otorr [:niversity pr0ss
12. An lnrr-ociuction to Cosmologv,'l'hird Eclition-.1. \r Narlihar, Cambridge (Jniversrr,

ss (:0u2)

PHY4E1O: ADVANCED STATISTICAL MECHANICS

1' Thermodynamics of crystal lattice, the field of sound waves, phonons and second sound, Tht, l)obve model,
Debve temperrrrLrre. speci lic heat or solid in rhe Debye moclel (rt) lrours)

2' Non ideal s-ystent-r, rl)telllloieLulrlt ll)tL'rcrLuoDS, uennard Jones;lotentral, Correctrrrns t() tit(:,t(tr,,lr qas Iaw,
v'an cler wacils t'(lLtatlon, Short dts[artt:c anci long distance inreractron, The ptasrna qas and lorlr( solutions,
l-hr, I)ehvr'-ltLrcilol radius ( l2 horrr.si

l. Phase transitaon. ,,tttlcal potnt, IitrsI trlrler phase [ransrIion, lrhase r.lragi'rrps, Tht- theor.v ot Lu^., i.tu t.ce, ,.\
ciynamical mo(lel for phasc trarrsttious, weiss rheory of ferromagrretrsnr, Seconcl order plr,r.. ii,rr.rsition,
Lanclau theor\ (.irtical point cxpr)nents. Ciremrcal eqrrilibriunr anil chemical reacrions (lr rr,,:r,\i

4' Ising model ,rs j nlacroscoPrc rtrodcl of phasc transition, Why rhe Ising moclel is vt,r,, rrrlportdnt?
Rt'iaLiorlsliil, ir,'1iv1'5'1'1, llttict'rrrotlcls. rnoclcls oi iclroelcctricr,,,i,l I.ing model,'t'he classrr;ir r.r,rulationol lll0 problrtri. Ix;icl soiutiotrs, I-trirrvhacks of lhe nrean Iielrl irpproximation, T'he sL.]r,( llLrrtuation
<rpproxilrau(i!r ,i\ rrcw nleuro(J lrir ,;rrivilrg thc lsing problenr ( l4 hours.l

5' luctuations, lluciLtattotts oI ntacrosc<.rprc l'arrables,'l'heory cr[ ranclom processes, Response dirLl l]ucluatror],
Correlation tunctions, Spectral analysis of fluctuations: the weiner-Khintchine ih.o.o* 'r5c Nlrquist
lhcorent. \.1:;.' :,il:rins of thc Niqursr tltcorcnt (12 hours)
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Text Book : Patria : "Statistical Mechanics" (Butterworth-Heinemann,i996)
Referencc llooks:

i\(Irson Huatig : "Stirtisl.ical Mechanics" (se,cond eclition)(V\ iiev,1987)
', U K AgarwaI and Melrrn [.]isner :"Statis,,..1 1rIvsri's '

. ( , uptha anci Kumar : "Statistir:al Physics"
-r ' il. Meyer and M.C. Meyc'r, Statistical Mecharrcs. )ohn \\'rlci

PHY4E1 1 : MATER]ALS SCIENCE
1. Imperfectrons in Crystals :

Thermodvnamics of Schottky and Frenkel Defects, Equilibrium nunrber oi Pornt De[ecrs as a

functjon ,)i remperatLue, Interstitial Di[fusion, Self-diffLrsion, Derermination of Diffusron constant, Edge aucl

Scret' , ,i)rilliotts, Llrrergv iri I)islocation, DislocaLrLrir rlloIr(Jr]. DisloL.rtror) i\ltrlLrp rtarron: Frank-Rcitri
mechanlsur, Work Hardening of Metals. ( 10 Hours)

2. Alloys, films and surfaces :

il;nary plrase diagrams from Frec enerHy consrderJtrolls, tasc ol corlpletc nir.r rbrlitv, (-rilrbs ph,rsc

i-ule, I lr ir',,'er rLrle, Rules ol solicl solLrbility, llunre-l{oLhe lv l.lcciron conrpotrntl-s. ' , so ol lrntrtetl s,riiri
solubililr lht'Eutectic temperaturr) Study ol surlace tolroqr,rphi by urultrplt'hr,,rnr rntcrterontett'v
Determrrrrrlron of step height arrd lilm thicknesses(FizcaLr lrrrrges), Qualrtatrr.c Ldeas cil sur tace
crystalloqraphv. scanning, tunneling ancl atomic force microscoDr. Roltzmar'r'r Ircrl\i-)i : 1,ci'.rlliun lrrr .r rlrr
film ltor- rliilLtsive scat(ering), Electrical conductivity of thin films (17 Hours)

3. Cerarrrir rlirterials :

-:irtcate structure, Polynrorphisr-n, Solid sotLLtiorl, N()n-cluctile tracture, l)l;,strc cletormation ol
layerecl srrLrclures, Viscous deformation of glass, Electrical propr:rtie\,rI ceranrics (B lrolir)

4. Polyrners:
l-trsaturated hydrocarbons, Polymer size, Addition polyrnerization, Copolymerizarlon, Condensarrorr

poiymenz,,luon, Thermoplastic and thermosetting resins, Elastomers, Cross-linking, Branching. (10 Hours)
5. Liquid crystals, Quasi crystals and Nanomaterials:

St!"ucture and symmetries of liquids, Liquid crystals and amorphous solids, ,\periodic crystals arrd
quaslcr\-.t.rir. Formation and chatactertzation ol'Fullerenes and Lubuies, Carbon nal)()[Lll)e based t,Iectronrc
deviccs,'.rrrlhesis and properties of nanostructured materlals, Experimental technrqucs tor characterrzing
nanosilrrt .:,'ed rnaterials, Qua.nturr siz-e eifecr and its apltlicarr,rus ( l5 Ilours)
Refererrr i'.

I -:olid Stare Physics", ,\.J. Dekker (MacMillan, 19-ii;
. lntroduction to Solid State Physrcs", C. Kitrel(Wriev F,asrerrr, 1977)
I "l:lements of Materials Science", [. H Van Vl.rck ( .\cklisLrn \r eslev )

-: i-'hvsics of Thin Films" K I Chopra
., i'hin Films", O.S.Heavons

'.iultiple Beani IntcrteronleLry". foiansk-v
.rrrsntis:tori l:,ltrlior, \lru()sL,lpy I ltont.r:

, , ne' Ph-vsics oI Quasrr r-\s[ais". Ed. Sternharrlt .rntt Os(rrlLrnrl
cj iiandbook of Nanostructured Mtrtenals and Nanorechnolog',," Er.l llarisrrrgl- \,rlrv;r

PHY4El2: ELECTRONIC INSTRUMENTATION

1. Electroriit Instrumentation for nreasuring basic parameters:
i:,ir:ctronic DC voltmeters, DC voltrneter circuit with trET, arnplified vr.llLagr arrd currepr mett'r.,

chopper staDrlized amplifier, electronrc AC voltmeters (average responding, peak respondrng and rrLle.rms
respolrrl:r.r" rvpes), electronic multimeters, differential voltmcters -digita) voltmeter. rrantp;r1d sr;rirr;se
type). Iu''rullivoltmeter, Q meter (basic circuit and measlrremenr metltods, sources nl .rror), bolometer ancl
RF por.r,er rreasurement (12 hours)

2. Signal generators and Oscilloscopes:
Itarldard signal generator. laboratory signal generator. \l- srnc WaVp cln(l s(lrirrp wave genera(or.

futrcti,r. .;r'r(,TatoT ancl pr.rlse .qenoriltor. tllock diagr:r11, r)l g(.1(.1 .rl Lrlrrrtrrsr. (_l{(\ ''r', .t:-,:L1ls \,1,iIli,r
delleclir,' rvstem, delav line. multipie trace, horrzorrr.ri rlt,llection svstem, osciilLrscope probes ancl
transdttccr: oscilloscope rechnique, st()rage oscilloscopes. samplinu oscilloscopes (l.i lrlrrrsl

3. Fibre o1;tir rneasurenlents and Transducers
'res anri (l010Crrr'. lilr:c opt ic ito\\'eT 1'1et-(r i1,;111,1r' rr.qlr i .,r'rl ligltt .,rr1 , r,rL rJ Lr.it,,rl..rI

retlccL-;, - ri, Classilicattotr ol iL.tttsrlrtct'rs stritin qarriq(.\ rlrsnlacernenr rrirrr\( ,r ('r\ r('ltDorrrtrLr(
measurolrri,lts - photosensitive doViCes - l{adi.rtion dctecro|s - sOlrtl st;rlc.tnrl scirrtill,rr,rr iill'111 11ys,, - ne LrUr)n
ciere'rr,' 'i.. a:rcl f--EC(brarirtniag;.rr.t \i-;rl (_i',i\1lil.i;til ;-u.it',i; ,iti.rginS)(1ri,,,,r,-,
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4. Conrputer corrtr rrllcrl lest systetlls
lestiDg ,rtr attdio amplitier - Iesting a raciio recelver- - rnstruments r,rsecl in co!rirr-,i,, ( i)ntrolled

lnstrumentation ilrEE 488 elcctrical itrtr:rface - digitai control - signal timing in a rnir.pol-,i,,i rssor basL,d
ITr(,asu rement, (9 !,.rtrrrs)

5. Power control: SCR
I o]ttrrri r! 'll-t'(.ll i:r icrijiir,t.. ,,\,itlt ,lt itrclrrctivr jo;rri ltqgcnllg (OttLrol l)\ :). ^ ,illtlUnB _

\'ltLll(liri( i(,1( "' 'rr,,i\i, , (,llli)tll('il U.r-.,tt]0 l)ltds0 cunUl)l - on ()lt 1,,,,-i,,,ltttrt,i,,I lhe S(., ,,.1{ supply
for d'c' motor - 'speed regulatlolt by armature voltage ar']d cufienI conu'ol 

-armature currenr rl;r]r1rB contolof iou,tor<1uc i't.(. ,l()rors (10 hr.ruls)
iJooks.

l.tvloticlrl i:.lcctrrlntc instrurret,t.rttt)n and measurement lechnrcluo - Alltert l) I]el5ii,l. ,,t\'ilir;n;r)(-ooper(1-arar\1cr,r'awHiil)forrnoduies l,.l,.lirndsec6ndparr or _iI I:lor ti' ,-:Li illslrttt':ltttt,rir,rr Sor.Unri e'ciitiorr ILS. K;rlsi ( [;rt,r Mt,(,raw I.liil) lor
i;,_,i ,iiiii lrj\i r,,rli,J, iltr)iiul(_-:

I l)t'titr-rr. ,,s irt \-,li'6lrr--1i rtlr\( ti1)t.ti r,rrtri llo nrcrltllrl instirrt.lt,nl,rurtrr - C I(al,trito tit(i(,ir1;,i r r', itr"('t.stllt\ l)Tt,ssl for IranStluCers
'J'llto ir,:rilirj)e l)tatloll -',l,rlrr ( i \t'cbsrer lWrie-y stur,lent crlitrr.riL lor I r.lnsciucOrs
l'"inurl.iirciir-lll to fixpen|reittal Nuclear P)rysrcs'', Singr-u,R.|v1., (w'ilcy Easrern, 197-I .,rt

tfdhSLiUr t't:
6."Enqirro..ng Eiectronrcs". 2ncl [iditir:n,Ryder. J.D., (McGraw Hir1, 1967). ror nrociLri,

PII\'4Flll: LASFTRS r\ND F.IBRE OpTICS

l. Basic Laser Theory And Optical Resonators:
llrcle irrr.rirtrorr or rr.rnsitiorr lates, r,rnr, rltoaclertrng nrecrtanrsri:,. , dscr. rate

iH: 
evel Caviry Modes, Q of caviry, q switclring, lvlocle locl,r,,:r (.orfocai

2. Types Hl 
ators trsing geometrical optiis' (lz urs ) -

Ruby iirsor' ilelium-Neon laser, Four level solici state lasers, co2 lasers Dvc lasnrs, :t.rr.onciuctor
li::T 

trtt't' [rr-'rrttcncv filtering and hrloer.rphv, Laser inclLrccd turior, s..ona Fiarnrrni,. r,, ,-i,:.arion. ( g

3. Optical Fibers:
,r' \\ll'lt 'rl('rrl)il(.,'l lrilcts, lntPorti r)l)(tBar,i)r-r ol riqlrt j:t oplrt,, ^.,^rs, lJ;rsi(struct itict' atlgle, Numertcal .rl)el'[utt, st0lrp x'nion()rl(r(lL, titrors. drsarir,,,,,]i,::i( i, (,r.adedtndex iiircrs, Optical libcrs as cvlinrtrical wa ,s, Sc.rlar rra,,,r,eqrratror.r;rr(l i ,.rr()(jr,s ol ._liiber, :rs frtr a srep irrdex l.iher, iingle moOe li,-H,.;it. Fiber

'\[t'enualrotl ill optlcal iibers, 
'\llsrtrptron losses, [,eakv mories, Ilacliation incitrced ios.i.. lnherentrlt iIr ,,).i\(.., , .., :L \rlri,ti( t()\\(,. ( irt( ,ill(l r;,t,.itltt.lg lrtSSOS ( ir litC Ii. Mcasurerrreltr Urr I.ibers:

Measurenlent of numerical ape[ure and its related terms, measurement of fih.r. altenuation,lnsertlon loss rr-:L'th,ri ancl by oPtrcai Lirlc donrain reflectorneter., ln,{casurcnrent of refr,rr-.,. ,irclex byreflection rnethoci rrc rr.rnsnrirrcci ,car field merirod, Enough exerclses. (9lirs)
Books:

l' K'Ihyagaralan and Ajoy. K. Ghatak, Lasers :'Iheory ancl Application, Macnrillan2' Aloy charak and K, Thyauarajan, optical Electroniis, pound'arion Books (cambririqr
Unrversrry )

Reierence Ilririk,
I Williarl I Silfasr, l,ast,r I_-Lrrtriamentars
2' Subtrkrrmar Sarkar, oprrcai Fiber ancl Fiber oprrc communrcation s-vstems, S, (--hirr,: y. Co.
3' Ajo'r charak and K.Thayagaral;rn, Inrroduction to Fiber opLics, cambriclgo.4' John Nl.Senior' opricar Fiber communicarions: principlei and'practir:e
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PIll'4El4 COMMUNIC;ATION FtLtTCTRONICS

1. Anrplitrrrlr,rrrd angle nrodulatioft:
irrrplitude modulatioll - '\n'rplitude modulatiorr urrrl rloprstiLrlrrtion crrr urr. srrrelc siclc 5,r.cl

fQIl€l ,llri)lr An(l detectiOn - SSB hllanCerl ntotlLrlittrrr f r,,ll),r:\r): rl siqr.i,rl irr ; ,L ,,,rr,r, I (,rrrrl lntorltll"' Ph,rsc nroclulatiolr \ttgll ntorlrri.rtlr,,n Lr(:lt-. l)(,ir,,rirutr o1 I I) r,.;;r.r1s I osrur-5rcltv
discrimrnaror - Ratio detector - Noise in FM (10 hours)

2.

3.

Pulse rnodulation and digital conuuunicatioul
irlelnents of inforrnation theory - Pulse transmission - Pulse amplitude rnoclLrlation

modu la i r,I' - Pulse code modula tion - Coding - Codes - Error cietector and correcrion r r;des -
sysrems - i eleprinter and telegraph circuirs ( 10 hours)

- Pulse'time
Digital carrier

4.

5.

Communication systems:
llcccivers - Superheteroclytre receiver - .{M receivers - {Lrtonratic gain conl ol -Conrmu11icatro6s

receivers - FM receivers - Single and independent side band receivers. Transmitter-.:'lr:legraph transmrtters
- AM ti,rrrsmitters - FM transmitters - Television transmitters tlI raclio svstenls VHF/lJHIr svstents -Microrv;rr,c sys(ems - Satel[ite communications (12 hours)
Signals arrd Systems:

i.rssifications ol stgtrals, concept of frequenc-v ur ( ontuLl()Lrs - trrne ancl (ll\cretc -trnrc, sigp,rls
l'hetlr'. tiD and D/A conversLon, S.rntoling of Analoq srgnals, sampling Theorr,nr (]uantizatisn rrl
colltlnll ,,rs alnplitude stgnal, Codirtg oI quantized sarnples. l)iscrc,re tLrne lrnear rr11,, rpvariant svsrem\
TechnicLit. rll analysts of linear s\/st(ttrts, Rescllr-rtrort of a rlrslrere rtrrtr-, qiurr;rl inio irr,.r, ,.,'. lJrrq,1111r.,, I,r r r I

:,v51('il;' ,rihtttatv llll)ilts :(-()lr\,r)iLttlillt \Llnr- J),(ti)r,tlir,, ,,,:, ,,,;.1 i , r,Li r)
svstellt\(,r:ii;tl[-l-lSvstenrs,Sl;rlrilrlv,rlIIIsr\t('nr\i1-!,rrr,,
Radiatiorr und antennas:

irr..rtential functions ancl the F,M field - Radiation from an oscillatinr: dinol, r,,rr,ver rarliarecl h' ir
currLlli ,' ('rrrell[ - Radiatron restsLat]ctr oI a short dipolt, I]arliarirrrr lrom a clrr.rrll, wctve molopolc
Dtrectrvttr' -Gain and effective aperture - Antenna arrays - Two elemenr, lihear and hrrrornial - Frequencl,
rndepenclent antennae - Log periodic antennae - Yagi antennae. Propagation of radio \\r.rvlrs - 6rouncl waves.
Skv rr'a'' L l)roPagatiolt, Splce waves, 'I'ropospheric scatter propaBation. Uxtt a terrestrral contmunicatron
Ionospht:tl Reflection ancl refraction oI waves by the ionosphcre .- ,\ttenuatior], I irough exercises. (14
hours)
Reierentt:,

I 'Elecrronic communicarrons", Roddy and coolen, J., (pHl, I986). chapters 7, g, 9, 10.
1 1, 12. 18, 19

- lrlect-ronic communrcarion Systems", ,4th Edition, Kennedv, G. ancl Davis, Ii (McGraw
I titl, 1992). Chapter 6,8
l,lecuomagnetic waves ancl Radiating Systerns", .lordatr E.(1. and Balmain K (; (pFlI

^;,79). Cltaltters 10, I t.I1,17.
, ")igiurl Signal I,totersinr''1.1 P.,,,,,.r',till \1,;t, I i :r i L i,, ri.r, ,,, . 

,

tlLECl'flVE -ttl
(Elective-lll to be opted from PIiY4Ll5- pfI\'4E20)

PHY4E15: QUANTUM FIELD THEORY

Classical I icld Theory :

irdiinonic clst'illator, Iite lrnear chartt- classical rr(,i]lnT0rrr. rlrc lincar rlrrrr, ,lr.,,rrtunr rr(',rtnr(,li
classrca! ricic theory, I-lamrltonrari for rnalisrn, I-urrrrronal tlcrrr.,irtrv0s (.arronri,rl cluan[iz.atLorr ol
nottrel,tilt 'sIt- lields, Lagrangian ancl llamiltoni.rn tor the Schrocclinper Iielcl. Quantrz,,,,,,,, ,rt Ierntrens ,rrrrl
bosons '..i,r nialrzatron oi Fock states (12 hours)
Texr [],"'i 'Iield Quanttzatiorr" Gr(,iner an<] Retrriraftlr (Sprrrgcr -\,eriae -l9gtr), Se(rrr_,ns I ..i - l.S. 2.). J,a

I " ' -1, Ilxercisc -.1. l

Canonical r;rranrization of Klein Gordorr and photon fields:i"' r1i'g1131 l(11',11r f,rrrrlrrn ficlrl (-t:nrnrutiltrr)1 r1,l.rtroir rui (re(rilu; dlLl
"irr cor tkrr.r rrelci, irrvarrant cofirrutatr(.rrr relatru|rs, scalat []eyrnan

Lr1..1,711 l,tulir - '. i-.,,',,' , ,, 
1 
.,,i' , ;

1.

2.

Ch,riq, ,

rlu;lnl r,!,,
liL'L

lielci rn 1l:, tiy1s1117 gaLrge Canont(iti (luilnltzatton,rl tltc I

quantizcrtl r t rtt the Coulomb gauge (14 hours)
Texr Brrrrrr "Freld Quantization" Greiner and Reinharcir (sprneer-Verlaq-t -1.77

Lr ri,r.,,,r
(,ttpt.i-lllt,.,;,
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-1996), Secrir;ns 4.7, 4.2, 4.4, 4.-r,



3. Canonical quanrtzation of spinr,/2 [ields:
['agrarlqrarr and Hanti]tonratl clensrtres lor rhe Dirac tield, (-auonical quanttzatton ol rlto i)irac lielcl,Plane wav. exp.rrrsrolroi the fierd operaLor., Feyma, propagator for the Dirac tielcr (r0 hoLrrs)Icxt []r-rok:''l telrt(jiralltl:/.allon'(rr'(,ln('r'uncl tiernlrardi (SpiDgcr-\/cri:f fflOl,i..,,'",rr':',. ,I

4. Interacting quanrum fields and euantum Electrodynamics :''Ihe rnte olution oPerator, Scattering matrix, Wick's thecrenr. I r,.u,nnran rulesfol QED, Moller scartering (10 hours)
Text Book : "F iner and Reinhardt (Spinger-Verlag -1996), Sectior. u.2 - g.6,
, Iixampie B +

5. The path integrat method :

Path intcgrals in non-reiativistic euanrurn Mechanics, F'eynrnarr path rnrcqrar, \4r:irrtlrrrensionalpath l'rn functions, Path rntegrals for scalar quanrlrx trelds, TheEucli ci rn
funct inre ,?;lr.#:ll- 

funcriona] and Green's fu.crr,., (.,erreraring

Text 'Fiei nhardt (Spinger_Verlag _1996), Sections Il : I I 5, j2.l
_ IZ J

R ef erorrccs

l, "QuanlLrnt Fielci theorv", I_elvrs II. Rycler (Cambridge University press -1g95)
2 "[rierci r he.ry -.\ modc.r prrmr\r" - [)rerr.e Ramord (Bengarnrn - ]996)
3. "()uarrrr. I''ield theory", rrzyskon and Zuhcr (r,1ccra,v tti[] 19g9)
4. "QuaniLrn.t Field theor,y", Kar.sor.r t-luang (Wiley)

PHY4E16: CHAOS AND NONLINEAR PHYSICS

1. The Dynamics of Differential Eqtrations :

Itrtegratir;n Ul lineat secrltrtl orriel equaLlons ity quadrature, I'he damped oscillator, lrrregration ot
ions, Weierstrass elliptic functions, periodic structure of
rtrajt ol the pendulum, phase portraits [or corrser.vative

rix, Classificatioit of fixed points, Exarrlrrr,s of fixed
s, Non autonornous systems, The drr,"rn oscillator.,
c funcrions .(Chap 1, Tabor) (13 hours)

. Lagrangian formulation of mechanics, Lag
the Lagrangian and generalized momentum, Hamil
Canonical ns, The preservatiorl
functton, bi equation for one
freedom, miltonians, Separabl
rntegrable on ort rlre tori. FLrnda
hours)

3. Chaos in Hamiltonian systems and area preserving nrappings :

Surface oI section' Surface of section for two degreei of freec]om Hamiltonians, Thc Iitnon Heilesliamiltonrau, 'I'he l'oda lanice, Surfar-e of secrron a
plane, Connection between area preserving maps an
Classification of I'ixed points, poincare girkhoif flx
The inrersection oi Ii+ ancl H- whor.ls aud tendrrls,
spectra, Criterra ror onset ol widespread chaos,
Statistical conceprs in strongly chaoric sysrenrs,
Bernoulli systems, lJeirarchies of randomness, Hamiltonian chaos in liquids, Fluicl mechanrc,ii i;.irJ<ground,

. The model sysrem, Experimental results (Sec 4.1 ro 4 g, Tabor) (i3 hours)
4. Dynamics of dissipative systems :

.. Dtsstpattr/e systems and turbulence, The Navier Stokes equadons, The concept ot turbuleuce-a
Hamiltonian degression, Experimental observations on the onser oi turbulence, couette fiow- Rayleigh-
Benard convectlon, Landau-Hopf theory, I{opf bifurcatron theory, Ruelle-Takens theory, other scenarios,
Fractals, Mathematical model of strange attracrors, Lorentz ryri.*r, variations on Ltrenrz model, The
Henon map, Period rloubling bifurcations - Period doubling mechanism - Bifurcation diagram - Behaviour
b.eyond lp - other universariry classes (Sec. 5.r ro s. , Taboi) ([3 rroLrrs)
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5. Solitons :

Ilistorical background, Russel's observalions, The F U P experiment, Discovery of the soliton, Basic
properties of KdV equations, Effects of nonlinearity and dispersion, Ttre traveling wave solution, Enough
exercises. (Sec 7.1 and7.2, Tabor) (8 hours)
Text iir.rr;li:

1. "chaos and Integrability in Nonlinear Dynamics", M.Tabor (wi)ey, Nerv york)
References:

1. "Chaos and Nonlinear Dynamics-An Introductiorr for Scientists anci Enginoers,,,
R,Hilborn(Oxford University press)

I "l)eterministic chaos -An Introduction", Ll.(j. schusrer iwiley, New y6rlil
: "Chaos in Dynamical Sysrems,,, E. Ott (Cambridge University press)
:1 "Chaotic Dynamics-An lntroduction", G.Baker .nd .,I. C;ollrb"(Cambridge I prversirv

press)
: '''\n Introduction to chaotic Dynamical systems,,, R.L.Devaney(Benjamin-(_ummings,

CA)
o. "Deterministic Chaos,,, N.Kumar- "Nonlinear dynamics,,, Laxmana (Springer Verlag, 200 l)

PHY4El7: ADVANCED CONDENSED MATTER PTIYSICS

1. Elenrentary Excitations in Solids
rlltcracting elect-ron gas- Hatree Fock approxrmation; Plasmons and electrorr plasnron rnteractrons;Liirha' r'tluation for ciielectic constant ot eleitron gas; Elecrron Hrl. i;;;;;;..1;;;;;;;' Block .rndwannter representations, Frenkel excitons, Ion-ion inieracrions,-classical equatiorrs ,rf rnotion- Enerey inlattice vihrations;Phonon dispersion relati<,rns-density ol staLes Spin-spLn rnreractrons-pr,runons

Texr: lnrroduction ro solid state rheory O Madlung 51 ringer NyiSZA'
2. Alloying phenomenon:

Physics of alloy formation-phase diagrams and alloy tormation_Ternary groups and quaternary
groups- band structure calculation of alloys superstructures-quantum well structures: super'lattlces
Text: Semiconductor physics and Devices: S S Islam Oxford

3. Defects in solids and suength of materials:
i)ilirrsion in solids, vacancies, dislocations and mechanical srrengths, ionrc conducrivity etching, photographlt processes, radiation damage in sollds, Fracture, Ductile and"brittle fractures, F'raciure mechanics,Fatigue' t'rack initiation and propagation, creep, Generalizeci creep behaviour. srress ancl remperarLlre

e ffet:rs

Te'rt: [:'lementary solid state physics, Ali omar; Pearson and Mechanical propertics,rl nraler: AH cortell,Wilev \Y
4. Nano scale science and technology

Nano materials and Quantum mechanics- quantum dors-'fhree dimensionai Sysrenis(bulk materials)-rwo rlinrensional systems(films)-one dimensional sysrems( quantun wrres)-Zero dimensronalsystems(quantum dos)- Energy levels of quantum dots- nant wires and nano tubessvnrliesis and applications

- Text: Nar:L) rechnology- principres and fundamentals: Ed G nrer u schr,rd, wi)ey
5, Thin Filnr Technology and Applications

ihin film Growth process- Nucleation & tilm growtl.r- Semiconducring thiri lrlr:rr-\,;1p1;Llr- clcpr-,srtrt.r,techntqLres- Solution deposition techniques- optoelectronic applicatlons ot thin tilnrs- Micro electror.rrcappl icattorrs. Enough exercises.
Texts: lh, film devises and applications: chpora & I Kaur, plenunr press

Thin Film Fundamentals: A Goswami New Age publishers
Texr ancl Reference books:

'I 
Sotid State Physics: Structure and Properties of Matenals by A. M. Wahab (Narosa
Publishing House, India) 2nd Edition 2005

I Elementsof solidstatePhysics(secondEdirion) byJ.P.srivarsava(printrccllall ofIndia) 2001

-J ltltroductory^solid State physics by H. P. Myers (Taylor & Francis Ltd, Lonclon) 2nd
Edirion 1998

.t !olid State Physics by Ashcroft & Mermin tst edirion 20011
5 Solid State Phvsics bv C. M. Kachhava (Tata McCrarv-FIi))) 1st Editios t!19r,,r Solid Stare physics by Kiuie (Wiley, 7rh Edirion) 2004
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PHY4E18: MODERN OPTICS

1. Light Propagatiorr and Vectorial Nature :

[:lccttort,,rqttc'llc w.t\/(t prol).lqatr()n, Ilarmonrc waves, phase velocity, group velocri, : rlrqv ljow
['oynttttg voctrit i)illr:rent gttlarizatiorrs l\latrrx rl,presenLations lrlne's calcu]us. [{ar , , , , - ,rr](i rav
JI.ltnces, c.russrar i)r(rrns rn hornogcnct-rus rnedra, r\IJCD law. ( l l hours)

2. Coherence :

Prtnclpie oi superposition -'['heory of partial coherence and visibility of fringes - ,lirt,ronce rime
ancl coherence lcttgth - Physical origin of line width. Spatial coherence, HanburT'. - ri ro,,vn--l-wiss
expenmenr.Basrc rdea of Founer frauslornt Spectroscopy. (I I hours)

J. Irrterference rr,ith rrrrrltiple beanrs :

lnterierctrce with multiple beams - F'abry-Perot interferometer -Resotving powcr, ilrplrcations.
Theory of rnulrii;ivet. films. ( 8 hours)

4. Diffraction :

t\llLll(lj: rllcur(jlri, l lt'5llcl-l\liLllOll lolnluia, tjctlllllct 5 iJIiltL1ple, ltesltei ,tr,. .,rriltrollL,l
dtttracuon, Fraunnofier diffractron patterns of single sirt, double slit and circular apenurc, rheory of
diffraction grating. Fresnel diffraction pattern - zone plate, Rectangr.rlar aperture, Fresnel inreqrals, torn
spiral. Applications of Fourier transforms to diffraction. Aperture functiou, Apodization, Sparrii filtering,
phase contrast ancl nhase gratings, wave form reconstruction bv diffraction holoeraphy. (,l4hoi,,.,

5, Optics of Solids ;

)"ltcrrtstr;:;ii ticlcls artr-l \laxwell's equatlons. Propagatron of light in isotropic rlloii,, irir media.
i)rspcr.sron-Scllttt,.'i : lorntula. l-'ropagation r-rf light in anisot-ropic media - doub]e rc[r actior.i. 1;:r.rse ',,elocitysurface, polarizing prrsms. Optical activity, Faraday rotatioll in solids, Kerr effect and pockei s citecr (bask
rdeas only). Eletretrrs of nonlinear ol)tics, Physical origin of nonlineariry Second harm,lnrr.q,,,:,, rlrn phasc
matching conditrorrs. .\pplications of second harmonic generarion, Enough exercises. (16 hoLrrs r

lexr Books :

I C,R i,r!{l('s, Irrtrocluctron to Mriclern ()ptics (Dover I)Lrltlishr-.rs) ISIIN: 04tJ66591r7"
2. .A. Yarri . Optical Elecrronics (1985)

Reierences-

1- S.(,, i.irllson, H.l-. [Jpaorr and D.S.'Tanuhauser, Optical Physics (Carnbridge Urrivers,
Pressl

2. A.N. lvlatvev, Oprics (MlR Publishers)
3. Hechr, Oprrcs (Addison Wealcy)
4. r\jor^(-:ltatak, Oprics (T.rta Mc Graw Hill)

PHY4E19: PHYSICS OF SEMICONDUCTORS

1, Band structural aspects :

tmpttrittes'titeoiltrcal models anci cxpcrirnent.rl probes (C.rplcitivc;rncl spcctroscopic reclit,rrrirr's), gptrcal
properties : alloweci and forbidden, and phonon assisted transitious ancl their spectral shapes. l]:r.sreirr Moss
eifect, excrtons : trec and bound excitons. ( 12 hours)

2. Statistical thernrodynamics of carriers :

Fernrt lcvei tn tntrlttsic and clopetl rnater-tais, Non sroichiomeu'rc semicondLtctors, i()r(,,rr srructural
clcfccts. [leavv iioptnE and degeneracl, elecrrical couductivit)i, llal] effect - two band mocict. nrobiliry of
(drrlers, Mechat-irtnts of scattcrrng. nreasLrrernents of mobility. recornbination process, Boitz,rr,inrr cquation
tor electron transport, equilibriunr and non equiiibrium processes, effective mass and its nreasuremenr,
Ihermoeiecrric power, magneto reslstivity. ( t4 hours)

3. Metal-semiconductor contacts :

Schottky barrier, P-N junctions, theory of carrier transpon in p-n junctions, characreristics of
practical Junctions and deviations from ideality, capacitance effects, space charge and diffusrr-.r. r;rpacitarrce.
rmpurity profilrrtg, tltruuglt capacrtau(e nreasurenrents, runnel diocle and applications (12 hoLrr,

4. Photoconductivirv I .

Role c.'f ''rns anr! recnnrhinattott. photo 
"'oltaic 

dt'r'ices ior solrr cells ancl r,rdr : iii,irr tiori,
luminescence, Iisht emltting diodes arrcl laser action in p-n ;unction diocles (8 hours)

5. Surface srates :

Band bt:rdrng and cIfect on hulk properties, Thin film structures, low dimensiona[ ,ii]ir-.iconLluctors,

Quantum wells, rilLrltrple clualltunl well srructr-rres, quantum dot structures. methods of 1tre1t,rr,,tr0n, special
ill.ttac(eitstt(s,rii', (ic','lLCs i)aseti,,tr qu(llrtunr wt,lls, ()ualttunr llall eilccL, ttigh clcctrcln nt0l,;r iirrnslstot-,
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Enougl: oxercises. (14 hours)
Refert'r, i's

I R.A Smith - Semiconductors, Academic Publishers, Calcutta (1989)
2 A.B. Lev - Semiconductors and electron devices, Prentice Hall (1987)
t M. Shur - Physics of Semiconductor devices. Prenrice Hall ( 1990)
4 S.M. Sze - Physics of Semiconducror devices, Wiley Eastern (1991)
, iV. Schockley - Electrons and Holes in semiconductors, D. Van Nosrrancl (lq;0)
l, W.C. Dunlop - An introducrion ro semiconducrors. Wilev (1957)

PHY4E2O: MICROPROCESSORS AND APPLICNTTONS T.IC,

l. Microprocessor, Microcomputer and Assembly Language Programming:
r)rganization of microcomputers, microprocessor as CPU, Organization ancl rnternaI architecture ot

rhe lntel 8085, instruction set, Assembler Programming. Examples of Assembly Language Prograurnring:
Additron Subtraction of two 8 bit & 16 bit numbers, One's complimenr, Two's compliment, Shifting of B hir
& 16 brr numbers, Square from Lookup table, Largesr and Smallesr in a dara arrir\' )orrtnp ol rtrnrlti,r. rrr

ascetrdiriq and descending order, Sum of a series of 8 bit & 16 bir numbers, 8 bit mulrrplrcation and drvisron
Multi l-r',1': addition and subtractron. (16 hrs)
Texr: I !nrroduction to Microprocessors-A.P. Mathur (Tau-McGraw Hill).

2. Fundamentals of Microprocessors and Micro Computers"- B. Ram- Dhanapati Rai
2. Microprocessor Timings, Interfacing Memory and I/O Devices :

iiming and control unit, Timirrgs of Intel 8085. .\ddress spacc panitionrnq tulenrurv rnrerlaclrrl
--- rLrrsrllc5, aruErdtlrlltcLr Lr(lr.t udrlSlgl! IJilcLr ivlelll()l ! .-\L!e:5 l,,rd(a l r(llrr,, , )el ttil oiitil Uiill5lt'l

(12 hr s,
'Iexr: litroduction to Mrcroprocessors" -A.P. Mathur (Tata-McGraw Hill).

3. Peripheral Devices and Interfacing:
iltneration of control signals for memorv and llO devices, Programmable ne, rtrheral inrertace-82:r5.

ProerarrrtrtitDle DMA controller 8257, Programmable inrerrupt Controller 8259, programmable
comnlrr rrLatlol'l interface-8251, Proqranrmable intervai trnrer -t325.3. l)rograrrni;ri;lr: Kcvbo.rrrl,,[)ispla_r.
intcrt.u,, i)279.(14 hrs)
Terl I i irndamentals oI Microprocessors and Micro Compurers- B Ram -f)hananarr l,:lr

: introduction ro Microprocessors -A.P. Mathur (Tara-McGraw Hill).
lltcroprocessors - Arcltitecture, Programming, and .\pplications wrth 808I, - ll S Caonkar (Wilev
i.astern)

4. Applications of Microprocessors:
Microprocessor based data acquisition system: Analog to Digital converrer, Clock for: AiD

conversron. Sample and Hold cjrcuit, ,A.nalog mukiplexer, ADC 0800, Digital to Analog Converter, DAC
0800, I{ealization of A/D Converter using D/A Converter, 7 segmenr LED displays, decoders/drivers-744g,
Intertali'rg of 7 segment display, Disptay of decimal and alphanumeric characters, Measuremerrt ol
frequerli r. Voltage, Current, Resrstance; 'femperature measLrrrrrncnt arrri contrr:1. (,enL'rarror.r ol srluarr,\\r,rVt,
usrng niicr oprocessor. (12 hrs)
Text: i rrndamentals of Microprocessors ancl Micro (iompurers - IJ R;rm, f)hanaparr l. ,,

5. Micro (ontrollers:
ilverview of 8051 microcontroller; Inslde 8051; g0S1 register and stack, Lnough exercises. (€i hrs)Text I Microcontrollers & Embedded systems by Muhammed Ali Mazidi & .tanice Guillespie Maz.idi

r prentice Hall)
r,!rrar-lilr'tinn trr l,4irrrrnrr\/'r\<,rirrr \ p \4trh,r. /-I-r,, I4 r-, ., llill\

Retei-t,:r r, Books:
; Microprocessors - Architecture, Programmrng and Applicarions with uOui

Ii.S.Gaonkar(Wiley Easrem)
\{icroprocessors and proQrammed logic, Kennt'th t- Shorr ( Prentice Hali inrlia)

: Digital System from Gates ro Microprocessors, S.K. Bose ( Wiley Easrern)
+ Microprocessors and Microcomputer system design, M. Rafiquazzaman (Unrversal Book

Stall , New Delhi).
, \lrcroprocessor (8085) and rts apolicatror.rs- l.Nagoor Kani (RBA Publicarr,,,rs)
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l) NIODEL QUESTI()N l)AptitR.s (css)

\roDEr, Qtrlts.troN PAPEIR
I S,,rncst cr r\l.Sc(Physics)Progra.nrnrc(C;SS) 2010

T)l{\-1(101 - Classical Mechanics

To1 rrl rvcightil,qc: ll(i Timg: .J Horrrs

Section A
. .,ln.strer al.L quest,i,orls, cu,r:h. h,as toeiohtage_ 1

I What r.lo you nlcan bv gcrcralizcd potential? Give an example.

2. Writo cltxvn tht: La,grarrgiarr [irr Kcpler problem and derive Kepler's second larv.

l]. Stalrr thc pr int:i1lkr oI lcir-ql, at'l,iou arrd usc iI to obtain prinr:iplc of loast tintt'.

4 Dehne Poisson bra,<:ltct ,rl I,rvo vnrialrles a,nd discuss its inrporta,nl; propert,ies.

5. Exlrlain hon, ar:tiort atrglu var-ialrlcs can l;e used to obtain the ti.equcncios of pqriodic rnotion.

ti. Explain hou, ar:l,iotr tngle va,ria,hlers provides a procedure for qr-rantization of syst,cms.

7 Shorv that irrfinitesitna,l trrl,a1:ions can be lepresenterl as ra,te <tf change of a vecl,or.

.\. Dcfine (]oriolis tblce li)rpl;rirr ils efli:ct on the flight oI a missile in tlre nort.hern hemisplrert:

1) '1'lrrr;.rol,trtttial ('lr{!lgylrtrrr:tiorrlrctrvr:t:utw(}atorlspl adiat,gmit: rloltx:ulgisgiyt:ntrt,V: 11t-:!_7rr.-'2
tvh(:lrl rt attd h art'positivl lorrsl irnls anrl x is thc sr:paration lretwtrcr.r iltonrs. Find thc cclrrilil'lritrm
I)r)S11.ron

10. Ilst,ablish t,ha,L [irr a pit,t l,ir:lc excr:Lrlirrg sinrpl<: harnronic rnotion. thc tralectory in thc phasc planr:
ts au <rllipst'

I1. Expiain tlrc Lcrrl 'lirnil, r'r,t:lr:'

l2 Wha,t is iL [,valtrrrr<i\, (];\polonf i' I'lo'"v is il, r.cla,tcd to chaos'/

('lotal wcig'htagt: 12 x I : 12 )

Section B
,lrr.sutr.'.r o,n,u ttuo questions, each, has ueightage 6

13. (a) Define scattering cr,-rss sr:cl.iolr. What is differential cross section?

(b) Derive R,rtthertbld cx1;tession fix clifferential scahtering crosi se(:tion.

14 (a) M/hat ([o you urcatr lr\. [,cgcndrc trausformation'l Usc Lr:gendre transformation to obtain
Harrriltons (:anoni(:nl cqrra(,iorrs of nrotiorr.

(lr) Solvr: I(cJrlcr probL'rrr rrsirrg H-,1 cqlla,tion

(z+4)

lt (1") Olttnir-r Ettlcr cqttaLious ol rrrol,ion. Dcrive thc period of pruccssion of earth

(lr) Exlllairr with cxanrlrlr' 1,11o pt'r'irrrl rlorrltling rorrl;t: to r:haos

(3+3)

16. (a,) Explain thr'[r't:r'r'il,r'lrlionr; ot'l liucar l,tia[r-rnric nrulur:ulc. Obtain l,ht: cxpLcssions lbr rrorrral
frr:Qtrcncics and arrrl n()r nlal coolrlina,tcs

(Total w,cightage 2 x 6 : 12)r



v

t7

Sectiorr Cl

Artslurl' at4/ Iour, (\Ldr lt.u.\ rrtt:trlltlrtrlr iJ

Consider tt pcndttlum rfiad(i ouL of a spring wit,li ir rrlss ir .ri rlr,,r'rrri 'l']rc sl)ring is arrarrgt'rl t,9 iir.
ilt a stl&ight linc (which lvc ca[[ arrarrgc lly, sa1,. rr,ralrpiug tl)r] :jl)lirg rq11111;11[ a rigitl nra.ss]r.>s rrrtl l

The equilibrium length of the spring is I Lct the sprirrg lravt: l,rrrgr.lr I i-;r;(l), tr,ud lsl ir,s a.rrg1, ,,r,il.tr

the vertical bc0(t). Assuming that the motion Lakes lrlat:t, irr a vell it.al lilarre, iind l,he equations r)l
m<rtions forx a:nd 0.

using Lagra.gc's cquation of moti.n, explain [h. ur.[ir-rrr trl a ;r.rr jct:Lilc.

Show that the translblmaLionQ = ln((sinp)lq) .rrd ,l' - (l(tutlj ri (:unoricol using poisson lrra.ki:rs
and hence show[I1. [P.Q]l : 0

For what values o['a and b. do thc cquations e = q,,t:lsb1t, I, . r1,,s.ittbp
rt)present a canonical transformati.n.Irind thc gc.<:rat,ing lrrrrt:r,i,,rr,

Using H.J lbrmalism explain the nr<-rtion of a Ii.e.ll, lalli.g rr.rr,,

Obtain thc components <lf the attgular veocitY alorrg llrt: s[)ii(:r) s(.t ()l'irxos irr tr:rms ()f t]r,,llrLj,I
angles.

\ liiltrl vt:tghtagr: :i x :; ... l-2)

18

19

20

2l

22



\l( )l )lil_ ()t rl,,li-l'l( )N [,AI,EIl
I S,'nrlstr,r \| S.l I'lrrsils)Prrrgtrinrulc(CSjS) 201(l

I'll\' l( l(12 l\lallrcrrr;rti(:llPhysics

'Iiit;rl r'r'i"lrr,r1rr': il(i 'T'irrrr,: jl I lorrrs

Scr:l,iorr A
ittrtt'r r rtll tlttt cl t tlte. r'tn,lt ltrts tt,r,t,rltl,otlr: I

! l',,rprcss irr'(' l('ngtll itt jlltrllrl lt llr,iuorrirl rtrrvjlirrr';rr lorrrrlirratc svsloll

I llcstrlvc t.ircrtllt ot'lill(ltir;rl rrrritr rlllors ullo (:intosilrrr (.()llrl)()uonls

.J Shou tlra,l, Ir.r'orrcr:lrt'r,j,'llrr is lr sltoirrl rirrrli rrrixrrrl l,('trsor.

l. \\Ilrrtt ts {r ur('1 r'(' l('ri.ior',' l),'lr,nnilll lll('nt('( ti('lolrsor itr sJ)ll('tiotl lttllal r:ootrlin,ll(,svsl(,tu.

i lJlrrlv lltal i'r,t'tt's(llurl(,tllllti\ ('ilt lrr,rrrrtrlrtclv t:xptosscrl as Ill(,sullt oi tllrrrritilrr irrrrl Slicry
Ht't rttitiittr !n?r I ! r('(.s

il. -Slrotr'1lrul llrr'ltalc ol ;r nrrlri\ r,r irrrariirrrl rrrrrlcr -sirrrilaliLv lrarrslirltrrat,ion

i ll,xllllirr llrt: Sclrrrrirll trtllr,tlotr;rlislur)n l)r'()(ctltttr',rl cotrsl r'ru:(,irru rrrr orlholonrral sol ol lrrrrr:(ions
ll'()llt il iloll 0t tlto!-{ottirl sr,l

I \\'lrrrl is:t stitgttlirt Iol11l ,r<;r1rIll,',1 i,' )r ilill 'r'(.llilrl orltrlliorr'/ l')x1-llirirr rlifli'r.,rrt lr'Pr,s,rl sirrgrrlirr

i)r)1nl s

!l l-)r:[iilr'I'iiu,r'tt,lr. i',r rlir,"I irrllut;riiolt slrorr Ilrirl i,,+,i -- nl',,

.l(l lls;rrA t,lrt,gctrotai:irr1i Itttrr r i,rtr ol ll,,lr) slro'v I,lr;rl

I .i I,os/rlr - \ ,ll.,,tt;
tatt,tl

Ir -j_r I I

ii Iritrr!llr,,l,:rpl;r,r,lriur\l',rrrrr,lllr,.triiri'tirrl[(t) ,sirrltrrl

l) [ix1;irrttr litc lsst:trl,tal rol,lilton'i lrr l,rr s;rlisli('(l Iirt ir Irtrrr'l:iotr to lro c'xlirnrlr.cl irr;r l'irrrticr sltjes.

('Ibtal naightag^ 12 x 1 : 12 )

Section B
,lttsrrrlr tnr.,t1 t,wo q1t,(sli,on,.s. e.ach. ltas ueiqh,tilgc 6

13 Obtr,lin 1,hc rrxprcssi<-rn [irt glarlir,trl lrrrl rlivr:r'gclrcc itr genclal crtlvilirxrar'oooldiuatcs ]lcnr:tr rlcdur:t;
thr: cx1:r'cssi<ln lill gla,<lir:rrl, arrrl rlivcrlyrrrrt itr splrclical polar r:oolrlinatcs.

1't (a) What att: Ht:t'tnitiirtr;rtrrl ljrril:u\r nrrtr-'('('q'/

(b) Shou'that thc cigtrrrva,lrrr.s o[ ir Ilcrrrritian lnatrix are rcal and cigcnvectors are orthogorral t,o

our(ll oLhol .

15. (a) Orrtline the ter:linir;ttrr ot solvirrq l)nlt,ial rliflbrerrtia,l equatiolls ll, v'rr'a,ble separa,tiolr rnetlrod

(b) Applv thr: nrctlrorl (,o irr,11'1' l,lrlr.c rlirrrcnsional wavn equatiotr irr spltcrir:al [)olar (jool(linirl,n-q

16. Establish t,ltc orthouonlr:rlilv r'{rlirl,i()n

f+l , I,\,,,,,
I p,,,.rpntr, - ,r,li.l r

('Lil,al tt-<:ip,lft,agr, 2 x () - 12 t

Sectiou C
I ),r/r'l , ,,tril [rtttt' 11trt,si.i.tttt.:, i,,tr it ltOs ttt( t(]it.l.uqt :l



l7 frincl thc ctgt:rr vir]ttcs arttl rorrrra.l zcrl ('ret:rrvc( t,or.s .l ( rr .r rl\

/tr)o-\
I ,, i r ItI
\() t t/

l8 l,'inrl tlrtr lrower series sohr ior lil. llerrrrite rltl er'"tr l, ( li lt , r

!i' 2.rl +2rLu:0

19. Prove tlrc rcr:urL<rrrr:c rclation f<rr Bcsscl furrctiorr ,1,,r_r(.i ) I .1,, _ 1{.r,) - }J,,(:r:)
20. Using

/(.,') :-t:;'trir:(0
:lr:;0<e<n

Sirot, that.

rr:(x
\_ I _,,-
,,L., l2tt + 112 x

21. l/srug ltorrrit:r'silc arrd cosirrc LLanslirrrrr. ll,u,alrrall

l '' t u,\r t.r(rr) / --=------;,irt
J, ti2 I liz

l"' ttsttttt.t'
lltt | '-; 

'tlrt.l t tt- I tt'

'2'2. II Lr,(:r:) lt:pr<rscnts Lagrrcrlt: polyuorrritl oI orrlcr rr. l)j(,\,(] llrirl

I
I t' L,,,lx.\1.,,1.t.)tlr _h,,,,,

Jt

1 li,t;r/ rr rttlttiry,' I x.J llt

3A

't\r/
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\ t( )t )tJl, (JL:t S.l,IoN I'AI'ltR,

,,,,1.I'liiltl ;,:l ilillffi1[:":Ii";,;]:::, ;lli:,*
'Iirtal wcisht.agc: il(i ,I,irrrc: 

3 I{ours

r n.s t, r, r.,, r,,,,,,,, 
"sr,')")t'." :),t n,, " n t e i Q h. t. a, e e l

i l)escrib<, lr,r,r, l\,laxrv.ll lixrrl 11;y ,\rrr,r,r.e.s ltr,rv orr l;lreor.el,ir;al grouuds.
2' ollt'ain th<'lt.ttt.g.ltt'tttts'r'r'l()r'rvir\.('<r<;rr^tiorrs 

Iir. li arrr.l H. ibr a sor_..r:c frtru r.agion.3. Olrta,irt an cxprcssiorr lor. prlil11irrg ypr,l,r

4- Define glorrr-l r't'rocir,l. rrr rr.rr;rr u.li.rro+rs it,,1iy6,.r. lrerrr prra,se veror.il.y?t 
:':lli:#ll:l;;il'i"" llt. l,trt rlistrilrrrt.rl rra,rar,.r,r:r'sr.a,pa,raucr,larcrransrLrission rin..f rvirrth

6' Expla'irr tltt't.trnn^'l)r()l)agrlIl()ll ('lrlrslirrrl'a,rl 'cha,racteristir: i,rrreri.,c.,.l.a tra.nsrnissicln li,c.T For a TEin a.rrr:r;augrrrirr rr';rr.grrirrr'. slr.,w trra,t rE.r is the r.lorrrr,ant nr,d..8 What is rnca,rrl I

li,x1,,ur,,,v:i 
"' '))f (:lll .ll 11or1111'11t'1 ,f 11 1vi11'p gtrirle/ ('l:r,rr a, wrrve gt-rirJe lra,r: trror.e tha,tr otre c:rt arj.

L Obtain thc rrqrrat,iorr oJ lorrl,irrrritv irr llrrsol noLaliou.
10. Writr: rlorvrr hir<, r:otnlrotrr.rrls ol l-t,r,, l,or. pol;etrt,ial.
l l Ilxplai, ,lasnra [r'r'r,r.rrt.r r )r,r rrr.r, ;rrr r..r,r..ssi<_rr [br. prasrrr* fr.tx1u.rrc1,.12. Wlrat is Dcl_ry1r _-hiclrlirrg,/ ()lrluirr irrr cxprcssiorr firr Debvc length

('fitl;al ur:ig:ltla.gr: 12 x I : t2 )

.r,.stt,r,t. ,t.tt t! r,lot) 
section B

r1tt,c,;tion.s, eac.h. Irts ruci.,qlttu,ge 6
13. (a) Dcr.ivc l;lrc rrc

(ll) Dcrivrr ,,,,,, ,,,r""""""4('llr)lls 
tvit'r' tlrlttitti.tl [,t' r't-'t:t.r ntagnt'ti<: potcntiltl.ltlloln,,lllr,,rrs n,lrvl crlttir,tirin Ibr sr:alar l,otarrrtiul. (4 I 2)14. Disr:rrss the t:a.se r,rJ.rrrrilr,r.rrr plirrrc n,;ryc irr,Ib. pcrpcuclir:,lzu' 

ir,rra.isrrt i,,rr. 
" " "'t:itlertl; olt .' reflecl;irrg Pl,,rre corrducl;irg srr.lir.e ,,liquelr.

15. (.r) Dcrivr: llru I\,Ia

(r,) D<.,sc,.ir,. ,,,,,,,,il,;ll,:.';l;il,:i ;:,::,,1:,,,n,, 
*,r<;. itr re,s,r,,tatic,n

rclativistic clcctrodyna,t
10. Discuss the rrr,t,i.rr .l .lrirrgr.,l Irrrlir.ir,s irr ,,nit,,..,-^,^^.-:""'":-'.t 

(3 r- J)
' trx1,rtrssi.n lir. rlrilt r.l,r.irr.. 'tt uttifot'nt elecl't'ic aud rna,gnetir: [ir:lds a,trrl ,btai, the

('l)tt al wt,ipltlnp, 2 x 6 -. 12i

L



19

17

liJ

20

')r

2',t

Sectiorr {-'

Ansutlt utttl four' i:'L( lt !ttt\ tt't t(lltltltlt i

r\2(ru)losslessn,lrrpn,,"atrnnsmissiottlitrt:havitt'-ir'ir'rlir(11111's1i1.i111;rt:tlitlrt't:i()(!))l$t',{'lrnllIIi'i'r1!
wit,lr an ir.ped,,t:e,lU+j:10 (()) at, 

^,rr 
opel'irt'lIlB ltciltt"t'i r''rl2(10 Nlll'l"irrrt tlrt'itr,rtt' itrr,cci^trtt;'

lrind tht: Poirrting '[a<:rl rrI a lolrB si r''ri;ltt r ottiltrt llllB wii(' oi t'atlitts 'b' i'ttt<l t:otr-

cluctivitv 'o' rvhictr 't'' Using i".li"t "'* ' lll(r.r'irllr' slrorv l'hat i'ltrr 1;trs'ct loss is I2Il.

what is thc Sl unit' i oi '1

Provtr that thc rcsonant frctlucrrcv ol tt r'octangttlal (lii\il-\ lt)sollill()l ls

G,,- ri " ''l)"
J'nu,1,: V(;)'* 

(r) + (;)-

Givcn ,tr : avO'Isirr'(10zrr)r:os(6zrtOel - ils) irr air" I'irr'i

A holkrw rect'angular wave guicle llas a:6 t:ttt trtttl l'-- I '

*uriL-*"*r""gti tt" thc clourinant rttocle'

(t) Show that (E'B)is rtrlativislit:tlly itrviLt'iirn['

ioi tn"* that E2 - i82 is rclativrstitrallt' tuvat itrtrl

tIre r:ttl oll rvavelt:ngl,lr irrttl

i lirtirl n't'ielrl'itgc j x 3: l!)

38
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I'l lY l(r(l I - Electronics

'frrtal wcightagc: 116 Tinrc: i] Hours.

Set:tion A
Irt.strtt'r ttll. r1tr.rsl,i.ott..s, coch, h.n,s rur:iglt.l.agc I

1, Draw thc stru<:l,urc ol ir l'r'lrrrrrrrr'l r,rrlrtuct:nrr:nt tvpe I\,lOSFE'l'. Show its synrltol. !Vhat are its
advanl,agos ()\()l .l l,'li'l'

2 Explairr thc rk'sigtuur(l \\r)r l<rrrB oj rr I\l()Sl.-F)'f NOII cir'<:rrit.

3. Exl.llain tltr. ar'(iou ol (,ltc tnctrr,'r'r'r:cll rrscrl in ttAI\I.

4. \\zhat i,r,'u,,o a,trrlrtrl rrrnrlil,i,rtr irr llil>llops'/ IIow il: is solved iu IVIS.II( ftip-flops'l

5. Exltlaili l,ltc intporl,irnrt r,l Jinr rrnrrglt rrrtP..

G. Explrtin t,lrc Itrtrcl,iorr oJ Sr'lrrrrilI Lr iqglr.

7 Drnw l,htr basir'()[tANIl'ittlr',.rrrlol rrr.uil a,trrl slrorv that tho t'ilr:rrit is alrlo t,o pcr'lirrnr arralog
intt:glation

E. Bring oltt lllo irloa ol t'itlrurlHrr,rurrl irr lr:laliorr [o OP-ANIP citr:uits.

1). l)ctirre

(a) itrput, lrias <:rrrrt.rrl

(b) iupul, ofl,sct crrrrerrl

(r:) irrlrut oll.sr:1, volt,rrgt'

(rl) orrtlrut oll.sel, v,rllago lot' ;rtr ( )l'AI\ll'

10. What a,r'e Ilre lrrtrr:l,iotrs ol l'rn11r';un counler'. Sta,ck lrointet'. a,nr1 fla,gs.

I l. What is trrutslerrerl ekcl totr olli'r't'/ llorv <kres this eflect lead t,o uegative cliflerential resistivit."-/

12. Discuss tlx: liglrt dcpcttrlr.trll ol rcsislanc(! ilr LDRs. Constlrtct a r:ircuit showing the applir:ation of
T,DR.

('litt,nl w'crglttage 12 x 1 : 12 )

Scction B
,llrsl','i trttu t.ttto qlrc.sl.i.ons, eol:h. lt,o,s uar,qlt.to,qc'. 6

l:i. (a,)tlrietlr. skel clr I lro rvot l<itrtt ,,1 ;rn rr-r'lrarurcl ,ll"l{f . (b) l)r'a,w Ihe r:ircuiI diagt:rtrr ol (x)rr]lu()n soul'c('

Fli'l'arrrltliliet'wil,lt unl)\'1r;rssr', I soul'('('r'psisl,allce arrd explairr. (c) Draw tlre ltm, lierltrerx:v strrall

signa,l Irll1'rrrlrrivalr.rrl lir, rril rrrr,l olrllirr lxplcssiotrs [irr llrc vollag<r gain a,rrrl oul,lltrt. rcsist,au<'r:

l4 (a)What ale llte,lilli'rr.rrt r,'qislr,rrr itr lN'l'lil, 1t0,95 rrrir'rrllr'ocessr)t"/ Iixplairr tlrtit trttrt'tiorrs.(b)
\\lii,h a bkr<:k rliugrnur. r,rlrlrrirr Ilir';rtr:lril,rrlltrrc oI lN'I'liL [3085 nrit:r'opr()o(]ss()t'

Iir. Disr:rtss tlrt lrrnrrr:l rli,rrl,',rl)r,r;rli.n orr lltt'lra.sis ol cllerg\. ba,trrl rlitrgratrrs lirl'rliltelerrt, lriasitrg
r:orrrlitiotrs. [,J.x1llrrirr llrc rr:rl utr' ,r( l lrr' l - \/ r'ltarar:l,ct ist,ics. Givo a ]rrioI rtt:txrttttl, ol attv ttttt'
applir:at,iorr.

l(i. Disr:uss l;he rletsign. tvor.kirr,l rl,l i.n(,uil irrralvsis o[' lrr eurittel r.ortplerl diflererrl,ial ar)tpliliet.

(?btal twrightag<t 2 x 6 = 12';

2q
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ti \rr irl,l'.t uiilr ,,7 =5(l l( l("
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,\ \lt)Sf,'li'I'lttrs it rlllirr-r'irt:rrit, r.csisr,rr,rrtr: Il,, r,l l'_l(r lr, irrr,l
\',,ltrrlit: iiiln ,ll tltts rir:trir:C rrs ri sittglt-sl,irge tt.ir,trsi_stt)t ,rtili,lllt;
,, iirrrrA'\,' ,,, = iTli:(:,,".- ilpl ;(),r. =.. Il)j ,ur,l r,,/

(':rlr:rii:Ltr' ltlr ;tl10lUrr (.liltr)lIl illl(l (:;rttir:r i,ttrtrsti r |lrtr !i], ,r

(lirlir r-)tiir.l\l,tnlr r:llir't(:il(:\, = 75')1,, lililtll)c)t.ol Irlto:,.I|ii l!,r{ Irlilrl
r.rrr-r'\-:.,'rli(tl\,.rcl(:(.lr.ir. liclrl .- l-r l(V,,rrr. l. lltl/rrr (,,1i,,

^'i l)irr,lr ritl)l(i llls olnl)llt, l.s ior tlrr:sr,irrlrnts: -,\ ll (' l) ,, ti
i tl tt (; ;\ Ii ( l).: 1 I (l rt . l)rirw l li(, lr,,rnriutglt rr,,,1, ! -irl
('rlltitl lr)tt lo1 t,111' l iltl,lr t,ill)lc iirrrl tltt, !(,p,1(. (.ll (:ilI

l)t.rra'tlr. l,,pt, rliagritrrr,l i\itid (i r:ount(:r.\\,illt r,()(l;rtr(l tiilt
i rrulr l:ri,ir. ir;irl slro\l, t llc l,lluing. rliirllrlrrrr

12. (lirl,'rri;'tr: llrr..l;:lrr ;,1 Ilill. irtrrl i ttl-,il llo(llt(:lt(.\/,)i ,i itr
5lirlir'li l.li( (|iil,ilr 'ri l llr lt\r(lurjD(:i, ll)i,lrrrtts0 i ilr,r,r l l, i,
\\ lt:r I rr r rrijr I i.,, i lr(. llitl l|l (r 0l l,lt(, rjllt \ r

r a,Ll i

l)r,,'irrr, iLr lli I'il . ,ri,iLl;irr.ilri
i l l, ll lil,'i i l,:r:r;!:,:i, !:.::t, .:

-rj,,

r'lr,,t ,r Irl,lilr:lr;L jtlrrt liir: ,i,ii,.ri.iti::

l)r:l :, ' r,jl{l t(lll) tit,,iiilil,, ,ilrl)L)

rlji, rltirt,!l r::;

I I tlr ir rr j !!, \

1 lr, ,1 11, ltii,i I lr itlLrrliilr,,,
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