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Objectives of the programme

The objOCli,~ of this programme are to develop:

I. the students through high quality of ooU<:ation/s!udywhidl enables them .
to succeed in career in •••'hich an understanding of physics is relewol;

2. theabiJity to think logically, to anal}7.ll problems and phenomena and tn'.)
devise expiulolions or solutions;

3. an appreciation nf the rol. of malhemalical modeling nf physIcal
phenometl.(l to prudu"" prodictioos which can be teSled against
experimenlal ob:ole<vatiOIlS;

4. an aWllfeIJ.es, of the importance of """urate experimenlation in the
undtrSlallding of natural phenomena;

5. the prlIClicallUld technIcal ,kills required for physics experimenllltioo;
6 an awarenes, of the value and lh. JlOW"I"of computer baoed techniques

for experimentation. analysi, and presentation and a familiority in their
exploilallon;

7. an ability to oommunicate the coocepts and disco>.,i", ofphysi"" borh
orally and in wrIting;

8. an ability to organize tim. and moe! deadlines;

9. an additional skill, resulting frmn the experience of more extensive
project wa-k;

10. an ability to integ,..t. 'Information COO>Qluoi(:B{ionTechnology' with
ba,ic COlIceptsof physics to promote rel ••••• t education and training;

I I. the qoaJiliea of sdoptability, mno\llltioo and dynamism.

ImportaDt IUlnu:"""",

1, The T V.B.S<:. PhysIcs PIW students are eliglDle to offer thi,
programme.

2 Two written test •• one ora! test and one seminar (per oemester) should
be conducted for each C<lllI"'" in addition to reeuIar tl:llcloing schedule.

1. Faculty members are advised to"", 'compact disk,' and <XlDlP"'''s IS
teaching aids $0 IS to ingrain the bMic id•••.•of Physics.

4. Students are advised to botrow >cientific information (published
waldwide) &0111ici"'ltilk wehoites on internet.



5. A weU.equipptd """,puler loboratory with at least 5 e<mputers 8Dd 5
Micropr~ kits is neee:.ury to cooduct r.lal..cl procticals.

6. Student should start the Project work soon after lb. commentem""t of
third !!eIll""ter. Student should C8IT)'out the experimental work, keep
leoord ofth. obsel"\'lItions and results 1I1ldmould dnIwth. """elusions
of the projr:ct, Systematic pro}ecI report mould be~. TeoclJer
should lII'T&nge0l'Il1exarninatiOll to ossign internsl marks.

M.Sc"'~ ". " ".
I ~rof teaching days(woeks)/ 180(311) \80(30)

No. of toaclting days(..-b)/ 90(15) 90(15)--No of cmtacl bcunl • ,
• """"-:: of contact l\<lul'SIVlt>ekl • .~:
sctical COUl'lI'S

I::.:of leaching hOW'S " "..",.;--
No of contact hounlseme<ler " I "fix tests' "",,,inam, tutorial!l
~~ ~tact h(llllSl •• ••
tb COIlI"Sdsemester
TOllil contacl hOiiJs/weck " "Total COlltaclhours! Sl:IJlestcr J<2 '"

,



M.Sc. Programme: Titles IIrthe Cllunes

~ ", Physics ofNanOlIlBtlO"ials

I ACO\I3Iicsand Ent<rtainmenl Ele<XronicsBiomt<!ica11nstrumantatioo
: Special Praclical" Lab 1

I Project Work.lCondeoaed Matter Physics-ll
All)' one oflhe following
Computational MethOOs and f
Programming UsinG' C ' LanH""8e
Rm!ewable Energy Sources

I LASER and its ApplicationsAll)' 0". oj/he following
MicrowIIv"': Thc<lr)iand ApplicatiOllJ;INuclear and Particle Ph>",ie,
EnwMJIlental Physics
Astroph)l'icl and Amooomy
Special ""-<ticals:Lab tJ
Pr~;<'<1W••.l.1!

03( )
PHY30l(B)
PRY 303(C)
PRY 303 (D)
PRY l04
PRY lOS
PHY 401

'HY '"PRY 402(A)

PRY 402{B)
PRY 402(C)
PHY 403
PHY 403{A)
PHY 403(B)
PHY403{C)
PHY 40l{D)

'HY ""PHY"M

s~_ ""'- Title of the cour""N=bo
PRY 101 MathcmlltiMi Methods for Physics,
PHY 101 CI!IS'I~ MeclIanicsI J I PRY 103 Quantum Mechanics

I
, PRY 11)4. Clmdensed Matter Physics.1

PRY 105 . GllIleral !'raetiea1s: Lab I
PRY 201 Statistical MecllBllics

''''''"' Clauical ElecrrodJ.nBlllics
I'HY 203 MlIllrials Synthesls Method.
PRY 21)4 All)' 0". of lhe following ,.

" PHY 204(A) Electronics Instrumentation
PHY 204(B) Milt ••.ial, Science
PHY21)4(C) I Physics of Semiconductor Devices ,
PHY204{D) i Biophysics IPHY 205 Generall'racticak L8h n
PRY 301 I AtoflIi~ and Molecular Physics IPHY302 All)' one of lite following ,, PHY 302{A) I MicroprOCCSSClrIIId its Appl1cati""s ,
PRY 302(8) Solar F.ncrID' eon_.i"" I
PRY 302(C) C<I'lJlmWlicatiooEle<:trooics I,
PHY303 I All)' 0tIe of lite followi"8 ,, '" I S tmlatic Material, Anal'"'' A " ,



M.&':. Physics

PHY-IOl: Mathematical Methods for Physics
I1. Vedor Space:

Ddinili"" _ spece, Subspace, linear COIIlhinatillll',Linear span•• Linear
dependence, Basi. &. dimen,iOll5, linear trensformlllioo, linear lJIlefelOl",
Repr=tation theory of """""Iors, Hetmitian operelor,
Inner Prod'" Spaee: [).,finitillllof Inner ProductSpace, S<:bWlll<'in«[UIIlity,
or1hogonmty, orthonormal ••••• Grim Schmidl orthogenalizatj(lll pr<l<lI::IS.
-Qrthogonalend uni1alYmatric,,". (H-! M.15)\

. .1., ,2. Matrius: ~,~e' !)efinitilJll,TJ'IIC'of matrices. Polynomials of matri""'l &. Lin_ operai<n.
I _ tiigen VIIII1CSend Eisen vectors, Diagonelil.ation,Caiey-Hamil!(IIItheor=,

lnverseohmelrix. (H-5M_IO)

3. IIlleiftI Trtluformo:
Definition, linearity Jl1'IlpIOfIy, First and secondshifting theorems, Chilli&<of
SCl'lleproperty, Laplace TrenlIfurm of derivlllies. Laplace Transform of
integral•• The muJlipliartum bjipowersot t, OIVlSlOllby!. Laplace j renlIfomt

J
-, of laplace Thmsfunn, Problems on ahooe all thoorems. Proof of initiBIond
, final value theorem, UllingLaplace TmnsfOllll.
.• luene L.pbce TrallllfMm:

Definili(lll,linearity property, First and second shifting thoorem', Changeof
scale property, Cony,dution theorem (SUkmcnt OIIly). Inverse laplace
TnlllsfOl'lll of portia! fradillllS i.e. p(x)/Q(x) of the furm N(IIJ{+hY,
Ax+BI(..r+bx+cYwh..... .-1,2,3 ....
Application. ofLaplsce Transfmm:
(i) solution of diffurentiel «[UIIlioo[like a(d'xldt')+dxIdl + I(t)]
(H) Evaluation of integral. like-Y(tl'- F(l) + J k(u,I)Y{u)du.

_ (H.12M-20)

l {,.:..4. Foarler !Ie".""':
Definition, Determination of fOurier eoefIIr, Diricl:llct's OOlldiliOll,Fourico-
series of even and odd functions. Half range fourier sine lU1deosine oeries,
Coo>plexfurmof limrier series, Parseval', identity, Fourier integral, complex
fonn of fuurier inlCgfal. Fourier transforms, Fourier ,ine & cosine
li"ensfurn>•• Foorier lrlU1.formof dinlo- ~ function, C,,"volulioo theorem for
fourier lrlU1,flll'tlls- {H-8M-1O}

•



S, SpoclaJ fuJlcllom:

Revision of Le@ell<lrel<I\dHermite pol}'lomials and their orthogonality
properties, Galeration fun<::lion,rllCUll'Ul.cerelations, Rodrigne'j furmula for
P,(x), H,b). Basllel', function of fir.jl kind, Int"llta1 rept'=senlation, of Jo(x).
Laguerre fimo;tion: Genttolinll fun<::liOll, rOC\il'TeIlo:ere1otions,lntegral
representation oflD(x) (H-7 M-IO)

6. TellS(ll'Aulyolo:
Definition, RanI<oflens\lr, Coolrllvarien! &; C(I-"arilllu "ecton, CClIlrav.,;ent,
COVIIriM!&. mixed tens<.lfS,Krone<:ker- 6 , tens<n of a rank grea!tt than /W(I,
Symmetric &; Skcw-symmelrl<: leOs<.><,Conjugote <r reciprocal !ellSlJrll, •
Associated lensors, 1mgth of II vector, llllBle between veet<n, Riemann_ ,
Chrisfuffel tensor, transfortnatioo laws of Cbriifuffel I)IIlbois, Ooodesies,
ClI'IIlrianl derivaties, Permutetion symbols, &. lensors, The inlriPsl<: Of
llbsolwe deriVlltive, Relalive lll1doboolule leruoor, (H.8 M.l S)

Rderence Boob:

i. SclIaum's outline of the<ry &. problems of linear Algebra: by Semour
Lipschllll Llpsuitz, SctIaum', Scrios, Me Oraw Hill.

2. Lin ••• Algebra: bySlwma, Vasimb •.
3. Vector analysis &; lI1l introduction to Tensor Aniysis : by MurT"i

R.Spiegel ( SclIaum's Oulline series.)
4, :lntegrel Transform. : by GOJ'allll1dGupta.
S. M$hematiClll m«hodll feYPhysicist, G. Arifi=, Awlemic Pres.., 1985.
6. M$h=rnotiClll m8lhods for Pbysics, J.Mathew &I:R.L.Walker, 8eIljamin

(IBH), 1979.
7. Mathematics f1ll'Physics lll1dChemiouy: VoU, llM.Margenau and G,

M. Mwp/ly, But-West Prcss,
8. Motbemlllical Ph)Sics: A.K.Ghatak, I.c.Goyal, SJ,Chua" MacMillan )

Indio Lld.,1995.
9. .Introduction to MJllhematiCllI Physics: Chulie Harper, Prientioe Hall of

India, 1993,
10 MothGmatical Phyoicl: P.K.Chattopadh)'BY, Wiley Eastern Ltd.,lm.

,



PlIY.I02: Classical Mechanics

l. Halllll""'" f.qaatlOD /If MotIOll:
lnU"oduClioo, Legendre's dUlil tt"".fumlttion, HtmiltOll'S fwlctioo ""d
Hamiltoo'!O eqUlltionS of motion, Properties of the Hamiltonian ond
HBIDilt",,'s eqUlltioo' of moticm, Routhi"", c""figUtlltion spllCl!,phase 'Pace
""d ••.•te space. (H06 M.IO)

1, Principle of Least Aetion aad Hamll""'" Priadp}e:
\ntroouetloo, Principle of less! octi"", HamiltoD', principle, CamP"""'"
\>etW= Fermot'. principle ofleast action in optics &:Maupetul's principle of
least octioo in meehfll1ic" DeriVllliorll)f Euler.Lagronge equations of motioni fr;>rn Hamiltoo's principle, Oer;V11lion of Ho/llilton's equations of motion
'''"'1m Hamiltoo's principle. DeriVll1ioo of HBID!lton's equati<lll.of motion fur
".'__•.<IIIOOIiosystems from Hamilton's principle, Inwan"" of Ham:lton's
principle:mder gen""lized coordinate tr8IIgj'ormlllion, Hamill",,', principle
&: cilaraeteri!Ot!Ofunction. (l-l.12 M.20)

3. BnohhtochrOlles, Ta"tOl:hrOlOSand the Cyoloiti Fnrlly:
lnlroduetioo, BaokgrOUlld and tWin!ti"", Generating functions, properties of
eanonieal transfonDatioos, Some examptes of canOlliCll; (rOlI"""'i•.•~tio,, ••
CIUlOlliCllltransforlllali""s of the free JllIrticle Hamiltolli"", (H.q M.15)

4. Th. folssoR Bndrel :
\ntroductioo, Definitioo, Some useful identities, El""entary PBo, P<Mion',
lhllQl'eID. JacIlbi.Pos,-,on theorem (Of Poisson', second theorem) on pBs,
Invari""'" or PB urnler canonical transronnati(JllS, PBs involving ""gular
momen\llJn. (Ho6 M.lO)

!. Hamlltoa'waoohi Theo11":
\ntrooUCIion, !101"li"" to the time dependent Hamiltlm.jacobi equation ""d

I _laecbi's theorem, ctrnIection with canonical ttllllsformatioo. How to find the
:--. """,plete integral of the III eqUllliOlt,Act;OIt.Angle variibl",. (H-6 M.lO)

6. Small Osel1!11t1ont :
lntroduetion, typeS of equilibria k the potenti"1 at equilibrium study of sm.lI
"";11- "tiOlls ""ing generalized o;:oordinates,Forced vibut!OO$ ""d r""",,lIIIoe.

(H-4 M.7)

,



7. Rip! BodyDyulllks:
Degrees of freedom of 0 free rigid body, Euler', BIId Oas! •• ' th«,rerns,
FrBIIles of referena: uxd to describe the moo"" of. ri(lid body, Kinetic
energy of 0 rotating rigid b<.Jy, Angulor rnomemwn, Trlll1sfOllJlBtlon, IlI1d
theorem, of the moment ofinerti.tooSOt. (H-S M.8)

Reft,renee Books
l. inlroiluctiOlllo clwiea1 Med:llll1ics- Goldstein.
2. Principles ofMechaniet-S)1li<' Griffith
3. inlroilUClion to clMBicaJmedlanics - TBkwole, J>uranik
4. Classical Mechanics-Hauser
5. Mecll.&nics-FJ"lllickA)'lis.
6. ,Classical Mechanic, -N.C.Rana, P.S.Joag TatBMaGnw Hill 1991,

PHYMI03: Quantum MeebaDies

I. Linear vector IJlI"'l alld operators:

A linear vector splICe and its propaties, cumples of lin_ '=!Or opa=,
norm of a \'<IClOl,orthonormali!)' aDd lin"", indtpendcnee. ba= ond
dionemiOllS, COIl\pJetcn•••, (closure property), Hilberl ipBtes, linearltlllinfolds
and subspace., (H-4 M.8)

)

2. Operaton:

Definllion, djl/f\ val_ and elg,," functions Ofall operator, orthonormal and
orthogllMi fimetions, Linear operator. ldenlllJ' operal<:B",Null OJl'"'alar,
Hermitian operator and properties, Unitory operllon, Pro~ operator,
Reflection opcra1<:B",Pari!)' operal<:B"aDd properties, c:omm1llalors (ooly idea).

(H-8 M_J4)
J. Mum reproe.utlooo l.aQ•••• t •••
Mee:•••• k:s:

Bra and Ket nnwiOll3 fOrVllCIOnand their prcpcrtiea, Ket _ lIS• oolumn
matrix and bra VOC!(Il"as a row mBlrix, Defining equatlmrs for !he operators •
and a", Molri_ fur the oper.lors: )(, p, H, a, .0 , SOlution of I-D bannonic
ClSCiilotnrWling the llldlb operBll:n a and .", Da:ivarion of Schrodinger',
equation from • Bnd .'. The Schrodingll" BndHciscnhera pi<:tul'•• Hcisenberll
equation of moo on. (H'IO M-14)



(H.2M4)

,
PRY -104: Coudensed Matter Physics-I

4. ADglllar M""'~DI\lm: j ,
Angular momentum operator, linear momentUI1l oporator lUIg~orator of
translati"" motion, Orbitlll ""gular momentum operator as &onorator of
rotation, eigen values and eigen functions of L' and Lz, matrices fur J' and Jz
( J i!Ogmeral or total ltllgnlar momentum Vector), operators J+ and J- ,
Commutation re!eatiOll' between J' , h , .l> , Addition of angular momenta
and Clebesclt..(Jardoo coefficients, ~ (H.12 M-20)

•
S. Approrlm.tlon Mnhod. (tim •• illdi~DdtDt P••.•bIem.),
b) Stationat)' Perturbation Theory: first ardor pc:rturbstiODthoory fur non.

- degenerate and degenerate cases ( evaluation of energy cigen VBlues IlIld
.isen function.),; . '.

c\ t VeriatiO!l Medlod:'Rilz'vuWiOO1lI funnui., Dcriwtioo of Schrodinger
I ,. ,equ.tioo for steady.state, ground-stale energy of hydrogen eIom.

d} 'The WKB approximatiOn: The principle of the mediad., the WKB wave
function. theory of - decay_ 'f' i (H-14 M-24)

Rer••.•D"" Books:
1. Qunatum ModI,,"ics (2" EditiOfl) 'I V.K ThankBpan, (New Age

Inttrnalional P.Ltd.) "
.' 2. A text book of Quantum Mecltanics: P.M~ &. K.Vc:nkatesan

(TIlla Mc-Gtllw Hill P,co.Ltd.)'. 3, Quantum Medianics: ChBOOd &. Anond{Himala)'l Publishing HrJuse)
4. Quantum Mechanics: John L Powdl &. Bernd tllSCIlI""". (NaroSll

Publishing HOUlJl!)
5. Quantum Medi,,"ics . A.K.GlultBk &. S.Loknfllhan (The MBanillllIl

company of"'dia Ltd) j

r"'
""'"
: I. aa.oIlI •• lI011ofeood ••••ed JUtter: . l.
Crystalline, noncrystalline, nllllopltase ",Iida, liqui<b.'

2. Cryotaillne SoIldJ: . r
Bravais lattices, crystal systems. poUit groUp!, .pace grlllJll< B/Id typical
!ltruetures: Hep, Diamond, Cubic &. HexagOltal Zinc struc\UCll!I.
Diffraction of X-roys by crystals: Principle, interp~;on of powder,

•



photographs. analytical ind~ing,
parameters-least.square method.

Accurat" determinalion of lattice
(H.6 M.B)

3. Exotic •••Iido:
SlrUC1Uteand ':rmmelries of liquids. liquid Cf)'SlIIls.nd amorphou, solids,
Ape<iodic and q•.••••i crystals. Fibonac<:ysequence. Penrose lattires and tbeir
exlension 10 3-dimen,ion'. Special carbon solids, Full""",oe and tubules,
formalion and cilaracterizalion of f"llerences and tubules. Single wall and
mulli-wall carbon tubules. ElectrOnicproperties ofnanOSlnlclurred molerial"
Methods of S)1ltbesis of nanostrUc1ured material>. Special experimenllll
techniques for cillllllc1ffi1Jllionof lWlOSlrueturedmaterials. QllSlIlUmsi""
effilcl and its applicalions. (A.g M.12)

4. Bud Theory ofSaIid.,
Electron, in a periodic Ialliee, Bloch theorem, The Krornig-Pen.nymodel _ ,
wave mechanical inlerprelalioo of energy bands, origin of energy gap,
Di<linctioobetween metals. semioooduclor & insulalors, concepl of negalive
mass. (H.6 M--6)

5. Theory of Dlel«lrlel:
Polar:izalioo_DidectricCOOstlml,Local electric field, Dielectric powizabiiily,
Clausius-Mossoli RelalIOll, Sources of polorizabilily-Ele<:1rOOic,ionic and
dipolar polarizabilily, fN<juellCY dependence of dipolar polllrimbility,
M_=ent of dielectric coostan1S, Piezoelectricity, EJectrostriction,
ApplicaliOllof Pi=>eleclric crystal, Propagation of elastic waves in crystals
and measuremenl of elsstic constants, (H-li M-IS)

6. :\tagJIetlsm:
Origin of magnetic dipoles, classificalion of magnetic materials.
Diamagneti,m-Lagevin's classical theory of diamagnetism. Paramagneti,m.
Origin of permanent magnetio moments-The orbital magnetic moment, The
,pin magnetic momenl, Langevin'. classical theory of paramagnetism. Weiss
rheory of paramagnetism, COItlpllfisonof experimentAl results with Ih""')'
(Rare earth group ions, iron WOllPof ions). TemperalUre dependen"" of )
.ponianOOllSmagnetism. Determinalion ofmagnetic 'uscep1ibility of para ""d
diamagnetic malerials by: GOllYmethod, Q<>inke'smethod.
Ferromagnetism. Antiferromagnetism and ferTimagnetism: Weil, thoof)' of
ferromagnetism, flltTOOlagnelic dOfllain" Neel', model of Anli
ferromagnetism. Neel model offen-imllglletism. (H.12 M.20)

7, lnleralomic forces lUld lattice d)'Qamics of simple mlllal" ionic and
"",,..Ienl crys1lIls.lllcJ""'ic neutron SC6tlerin2, M""bauer effoct. tlehv&-

,



o.,

'.

Waller faclor, Anharmonicily. thermal expUnSi"" and Ihermal conductivity.
lnte'action of oloctro"s and phon""s wIth photon,. Direcl and iodirect
tra",itioo$, Abwrption in in,,"lato~. polariton" "l'tical pmponie, of mela.!,.
Skin effect and anomaious Ski" effecl Organic: ecmductor! and polym ••.•,

" (H.SM.IS),
Rd ••...,lle•• Boo•••: r ,
I. Handbook ofNanostruetural Material. and Nanotcehnol~: (VoL] to of)

Ed, llari Singll Nalwa

The Phl"ic. of QuasICl'J"lals : Ed •. Steinhardt and OstuIOlld.
COIIden$l'd Maller Phl"ics: Michel P, Marder
Ekrnrntl of Solid State Ph)'Sit$: I.P.Shrivamva.

Solid Slate Phl"ics: Springer Ioten'latiooal studCIIlS cdiliOll. HamId
bach and Hans l~th, Naro" Pub HouSJe(1991)

Crystal structure Analysis: Bu~er, 1
IntroduetiOll 10 Solid State Phl"ies : CharlO!; Kilt ••I, Wiley 5" ediliOll
1976.

8. Solid Slat ••Phl"ics : A.l.Ikkker, PrintiCl' Hall 1957
10. Solid Stal" Physics: N,W,Azarolfand N.D.Mrnnin. Saundcr'sCoUege

Pub 1976.

PHY.105: General Laboratory-I r'.

•
Group A : AJQ'SllOr tbe following' "

!,
~ '1.
,,,,".J.

••,
o.

Mili •• ,,'s oil drop m<'!hod.
Rayleigh Jeans scattl'ring rning constant derivalion speetromeler.

Hall coefficient, conductivity and Hall mohmt}' of given sample.
CoherenCl' & width of spectral lines using Michelson inlerferometer
Study or narmalleernan effect using LO plate,

Delermination of wavclenglh :I. of mon""hrom~tlc sour<e by Febr}'-
Perot I"terferometer.. . •

[)l'fmninalion of thickness of thin tronsparenl sheel like mica using
Mich.!'"" ;"I ••.ferornet •••., '

Study of the dispersion relal;on for lh. m""oalomic laltice & diatomic
;altice, ' ,



9. Verification ofln_scsquare law for gamma raY' using G,M.eountet.
10. Design, build and tesl the phase shift o,oillator u,ing lC-74l.
II. Dec<ign, build and test Sohmid!ltigger drOlli! using trIUlsistors.

1. G.M.Counter - Study of nuclear coWlting mtistios
2. OetermiD&tiOll afrange of n I ~ portioles emitted from given radioactive
~~.

3. Design, build &: test firS! Oltlc:r low )Il\SSIhighP'-" filter using IC-741.
4. Design, build &. test voltage to frequenoy COItverter.

5. Study of cllaraoteristios of photo electrocllemicalsolar cell. "-
6. Thermol testing of box l)pe solar oooker. Determination of first and l

second figure of merit &: oookiug power.
7. Magnetic susoeptibility of FeCI, solwi(l(l at diffi:renl concentration,.

8, Detorminotion of ionic condlKrivity of ",It NaClIKCl.
9. Surface tension by RiWle method/any other method.
10. Study of I-V cltlll'llcteriSlics of ""I.,. 0011(variMim of intensity, variation

of distance BIId10ll1dvariation)

PRY -201: Statistical Mechanics

I. Ba'K: prlnolple, ohtllliollcal..echllDicl;
MlICI"o.copio and mi....-...:opi. stoles, Liouville', th<Ol"em.ensembles-mia-o-
C8%1D-Ollicalensembles(ptinciple of equal p!"iori probabilities) canonical
ensembIO$-(MoxW\ll1-distribution of velooitios, Gibb', poradox equipBrtition
theorem.)Gtant CBl10IIical<memble(tbmnodynomie functims) (H-6 M-9)

j
1. V••.k••• StlltI1rlc:.1 THorle5:
Maxwell-Boltzmann, Bolle fiumen, Fermi-Dirac, QuBntum
fimetim,. The Boltzmann limil of BE and FD gas,

dimlhutioo
(H-6 M_9)

3. IdeollloK 'yMelD:
Ideal Boee gas, B<Ji!ie Einstein eoodOll",lion, BI.ck body rodialioo.:!he pllnton

•



gil" Debye', mooel of ,olids: phonon,. (H~M-IO)

4. Idetll fuml system, ""~
Ideal Fermi gas: weakl}' degenerate, strongly degenerate, Free electron
theory of metal<, Relathi,lic degenernlc electrOll gas, Nwlron <tars,
MagnOlic behaviour of ideal e1ectrOllgas, Pauli paramagotisro, (H-8 M-14)

S. Clud •• 1& Stallst1e.1 M«~ak. of lnienctiDll !lYJ1em.:
DeviatiOll$ of imperfect gases from the ideal stllte: \'llJ1d••.Waal, equali"", of
state, C1ll51er expansion fur das,;cal system •• Vidal expan,ion of the
equation of state, Equation of state for hard sph ••.• fluid, (H-7 M-12). .r QWllltum Statlstieal M.d'ui", of I..lerulllll Syslem:
""uster expan,ion for quantum system" Vitial expansioo of the eqWltioo of
slate, Second vitial ooeflicient mlow tempenture, Second virial ooefficient at
high temperlllures, Quantum field th=y for intera<;ling <)'Stems, (H-7 M-12)

7. Kintelle theory of pon'
Boltzmann transpol1 equatiOll, 9oIttmann's H theomm, Rc:llItion between H
function and ""trolly, Maxwell- Bo/lmumn dilttib\l1ion, Validity of the

;;. Boltzmann eqUlltiOll,M•••• free path, Tr""SJlOrI properties. (H-8 M.16)

Ref.reaee Books,

1. Fundamentals of Statistical and Therma! Physics: F,Rtif, Mc(jraw Hili
Publieationl.I965. .

2. Statistical Mechanics: Kers<lIIHuang. WHoyEostern Ud
3. Statistical Mechanics : :B.K.Agarwal and Melvin Eisner, New Age

International Publisbers oj
4. Statistical Mechanics: S, K. Sinha, Tata McGraw Hill Pubiicationt.

C; Statistical Mechanics: R.K.Patharia, Pergamon Prm,1912.
, 6. intr<xluetion to Stati,lical Mechanics and Thermod)namics: Keith Slowe,

John Wiley and Son••1nc.1984.
7. InlrOOuClilla 10 Statistical Medlani", ;_ B.B.Laud, McMillan India Ltd

1981.
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PHY-102:C1assieal Electrodynamics

I. Muwell'. field cqll.ltlons'
Maxwell's equationl in dilfere:rnialand integral funn, Maxwelrs equations in
(a) fro: space (b) linear iiiOlt<>pkmodia (el harmonically "lrying fields.

(H_2 M.fi)

2. P""",plloa of phD" EM •••_ :
EM __ Lar•..•• 'p" •• : Wave equations for free space condiliooll, plone
EM waves in free-spate, tna'llY flow due 10plane EMWBve,
Plane EM ••.a~" in matter: Plane EM waves in m.rt ••.•relalive orientalion
ofE and H VfdOfSin a plane wave.
Plloe EM wa_ III lsu/;ropic dl.led,;.: Equatioo of propagatioo of
ftlagnelic vector, equation of propagation of electric vector, E and H are "-
tr8I1sv=e, intrinsic impedllnce of """"" spoodof EM wave, ,efi'IIctivejnd.~ J.
of non-eondoCling mediI, the direcrioo of flow of energy, the e1cc1rostB1ic
energy density. (H-14M-24)

J. EM n.ld. and ndialing 'ystelllll ,
Introduction, Lienard. Wiccllarc potential, method to derive LW potentials
frOlll retanl p<Jtential,electric and magnetic fields of. o:Iwge in uniform
rectilinear motion, radiation d"" to nm-relativiotic charI<", e!cclrOllicorbits
in an lrom., radiatiWl due to rdativistic charges, d«ivolion of Licnard
radiation formula and its application. (O().lincar••.••locity and aa:eleration,
circular aceeloratlYS) (11-14M-22)

4. Relallvlitlc (OI-vllrlaal) EleclrodYDarllica:
Introduction, l«en.tz Vlll"ianceand invariance, fow-vectors, Linear producr
of lwo four vo::tors, 'patial and lcrnpor.1 CQftlponenls,velooity and
I1COClttaiioo,momentltm ond furce four vectors, MUS b'on,funnotion ••
inVlll"ianceof E'-P'c>. Four vectors of charge and potenti.l . inVlll"ianlform.
of continuity, equalim and Lorentz, CUldition,in"lll"ianceof MaxWll!I'. fiold
equatioos WIder ,=!alivist;c transformalioo. C<>-"llI"ianlform of e1eoctricOlId
magnetic field equations (EM field tensor), ro-"llI"ianceof Lorentz furoe law, ..}

(H-14 M-22)

5. Plu"", Phyda :
Deflnilioo of pllUlltla,m.gnelOhydrodynarnics and plasnla plI)'IIics,Electrical
neutrality in plll.!lDl.~ scr•••.•illjl distance), magoetohydrodynamie
equalioo$, magnetic pr0S5ure.plll8mOooclll.liOIlsand hydromagnel;c Wives
(idea only). (H-4 M-8)

'"

,



Referente Book<,
1. Elo<:trodynamics: Dr. S.L.OIqlla, Dr. V. Kumar. Dr, S.P. Singh, Prlg.t;

PrakashlUl17" Ed.-Zoo3 M•••.••t '

2. lntroouetioo or EIl'.drool"1amics (3'" Ed.): David J,G,iffith, Prenti""
Hall of India Pvt. Ltd., Now DeIhL

3. Classical Etecm>d}nwnics: S.P.Purl, Tata McGraw Hill.
4. Clossical Eloctricity i/ld Magnetism ," Panoftlky ""d Philips, Indim

Book Company Addi,i"" West"}'
5. EloctromagneliC Theory Blld Clusical E\eoIrodynam;C!l: Satya. Prakash,

Kedamalh Ram NIllh & Co" .M<mIt. ~

'''';''6 !ntroouctiOlllo Class;",,1 MechaniCs: Corson ond Lorain.
!;.,J' FOWldaliOll of El_agnl!lic ThCllllY Reitz IlJId Milford, World
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7. ClllSlliCilIEleo,:trodynamic.: J.D.Jacks<n. ],-1Edilion John Wiley

8. E1ectrodynllIlics' Sommedield r
9. Electromagnetic:s: B.B.Laud, Wil<:y Est.m.

PRY -203: Materials Synthesis Metbods
,,

1. N•••••• lkm and GruwtII ofThiD Films,
CDndensatiOll, LaIlgmuir_Fmnkel lhClllry of coode1sation. Theories of
nucleation: Capillarity model, Atomistic model Various stageg of growth.

(H4M-6)

2. Tbl. Alp Ikpol'ltion Ted,nlqoes: Thermal evaporation, spUllcring,
chemical m~ods. .,r.;,.nor_I moonli"n: i

: General C<lnsiderRliOlls, evapontiOll methods: ResiSlllIlte hoatina, flash
evaporation, Arc svaporRliOll, Exploding wire tedmique, Laser svaporation,
R. F. healing, Electron beam (e-beam) heating, Molecular Beam Epitaxy
(MB'l I (H-6 M-12)

Smrtterlnl!.' ~ \'
Cathodic sputtering- Sputtering process. glow di.rnarge sputtering pressure,
Deposit di9lt"ibution, current and voltage <!epend""ce, cathode, C<lntamination



problem, Deposition 00Iltr(>1,Spult.,.ing variant •• Low pre ••ure sputtering,
Magnetic field, A••isled (triooe) sputtering, RF. spUttering, lon-beam
sputtering. Reaclive sputtering, sputtering or muiticomponellt materials.

(H-4 M-6j
tbemi •• 1Mc'lIodsj

Clle ••••• 1 VllpolD" dc"""llioD Tecblliquos : Principle, chemical reaction.
usod. P)oTolysis (Thermol dccompooition). Hydrogen reductiOll, Halide
disprnportionarion, Trarufer reactions, poI}'1ll";ZIllioo. (&4 M-6)

Chemlal Batll Depooilioa TedlRlqHll: (a) Ele<:lO<lcless depooilion •
M""hllni"". of chemical bath deposition. Introduction, Nudllllll, Adhesion
and film grOWlb processes in lon.b}~lm mocllllnism, Hydroxide ~Iuster
mechllnlsm, complex doootnJl"Sition mechanism. (b) ElectrOO"Jl"Silioo

(H-4 M-6j ~"i
Chemical Spray Me1bod: Nucleation and growth proa:ss in film depooitioo.
Ultrasonic spray pyrolysi'IO S)n!hesize nllnostruClllred films. (H-4 M-6)

Thlek f1111l dep<lldtlDll Iel:Ir.DiqIln: Fundamental aspect of !he JIlOI=S,
Design aids, Screens, Substm" mat<rial., ScreetI prinling, Firillg process,
Components and netwnrk, Passive e<mponenls, lCfi"" OOOlpoocnto,
Assembly, packaging &lid r.eating: 90ldering methods fur <lDIIIpooent
attachm"'ll. wire bonding, pe.cl<a&ing.lestina, (H-4 M-6)

8. Si"lle el')'Stab,
Importance of growing single erystals lind !heir uses. Thermodynlllllic
principles and erystal gmwth equilibrium. Th...,. of c:ystal growth,
Nucleation, Growth of singl" o;ry:sla\by water 1IQlUliwmelhod, gmwth by Gel
method, arowth by f1llJtmethod, Hydrothcnnal growth. (H-6 M.12)

J. 1lr.lelulesl IDH5Ul'enJellh:

Oplical inleria-ence teehnique, Multiple beam interferometry, Ph<>lornetric )
metl ••"" G•.•vimetric method, Qtwtz erystal microbollDCIl, SIyIus (Talye
lttep) method. S(l/I1e aspeclll of physico! S1nl= of !he film •• a')3toIlioe
size,sur&eefoos)mCSl, (H-4M.8)

4. McdI•• bl praperl"'"
AdhesiOll and ils meuurtlIlcnls, hardness m.......,.=en1:l, ""'ess
mOllSW"COlents. (H.2 M-4)

U



,
Rdoru'o books:

5. [1"ITi •• 1PToptrti •• :
Electrical woductivity of blllk, thin ."d thick film" Von-derPouw and Four
probemethods, Hall mea,urements. TEPmea,urement', (H-6M.S)

•t
\, •1. Thin Film Phenomenan, K.1hCh"P"a. MeGnI.wHill,I969.

2. Hand book of Thin Film Technology L.LMaissei It. R.Glong. MeGraw
HiIJ,1970. > I
Thin Film Processes, J.L.Vosseo lIId W.Kem: AcademicPres,.1978
Chemical Solution DepOsitionof Semicond~ Film.: Gary Hooes-
Weizmann ln,titute of Science, Rel1orOl,1=01.NewYork-Basar.
The material. scieace of Thin films: M.Ohring AcademicPress,lm.
Act;ve and Pa,sive Thin FUm Devices: T,J.Coulls. Acadm<:i. P.-e5'
1978. '[

7. An IntroduetiOIl to Physic, and Technology of Thin Film. A
Wegendristel and Y.Wang, World Scienlific 1994.

8. Handbook of Sensor lUIdAetual<m- Thiek Film Sensors- Edited by
M.l'1'udenzial!,El,evier (1994), VoL I, Series editor S. Middelhoek

PRY .204(A) : EledroDic Instrumentation
, .

1. Slpl repra,eollltioo & aenel1ltlon:
Periodic signal" a periodic signals, modulaled signal, (A.M.,F.M"P.M,),
sampled do!a, pulse modulotion (pWM,PAM,PPM) dafiniti"" and their
graphical repre-mllliion. GeneratiOIlof,ine, square, lriongular, linear ramp &.
•• w tooth waveform. I (H-6M.I2)

{'""'2. M••• oremeot or .kelri •• l tlglll."": >- : I..
Meters: romparisOll of analog &. digital meters, moving <Xlii,moving iron,
electrodynamics. induction meter, clamp llIl meter. CRa: Block diagram of
general purpose CRO ,dttail .lWlyof CRT, How CRO displays waveform,
various methods of measurements of voltage, cnrrent, resistance, frequency,
pha,e, capacitance It. inductance. '(H-l 0 M-20),
3. SIgna' Processing Circuit:
Electronic ompHfiecs:Diff=ce 0<balance amplifier, electrometeramplifief.

"



optrlti(MUlllltllplificr, lnwum<ntrolion IIIIplifier, Charge Illl\plifi<r, Power
Illl\pJifier.Passi"" & adive filters. Bull..- worth filter (low pass, bigh pMl,
bomdpass). no!chfillcr, (H-9M.14)

4. Dahl AtqubltiOli _v"lllou, prwtllliq " tnllUlmlsaimll)'Sfelll:
O""cral DAS, signal COIIditlOJlingof inputs, sinale cilannel DAS,
multichannel DAS, R-2R lod<!et notwork, successive approximation type
APe, anllog & digital multiplexer, sample and hold circuit. Data
tnn"'lisslon syslem. Telemetry systom-Blockdi.ogrwm,Cbam:teristic.s, land
line telemetry, radio telemetry, prOCCS!iogsystem. (H-9 M-14)

S. AppII•• tlon5 of elect ••••nlc t)'lIlem:
FreqllellC)' selective ...ave anaIy=", spedrum analyzer, lock-in lll1lplifier,
fiber oplio .senSOTll.Measurement of Humidil)l,Hygrometm. measuremenl of
pH, measurement of thermal condu<:tivity (sas analyzer), NudClll"
instnlmentation.1j.pa ofradiltioo, OeiE"'"-muUerlube , ionl;r;at;onchillilber.
Flow meten: Classification, WOTkingprinoiple, eledrlllDagnetic flow met«,
ultrasonic flowmeter.
DFM- Blockdiagram, principle & v.ttking.
DMM- Block diagram, principle &: WOTking.
LUXmeter : Blad<diagrom, principle and waking.

(H-14M-201
Rden:aee Boolu,
I. TransduC<lr'& Instrumentalloo : D.V.S.Murthy.
2. InstnlmenWioo-Devices & 'Y'len1.: C.s.Rangan, G,R. Sharma, V.S.V.

Mani.
3. Principles ofmeMUl"emllPtand lnstTUn""llalion; Alan S.Moms.
4, Ete..:ttmic l..-rwnentation' Kalsi
5. Electrical &: eledrmic llIeasurement Instnlmentation: A.IC.Sawtmey.
6. ModmleleclrOllic iJUtrumenlat;lIfI&: measurement Teclutique: Helfrick
C~, ,)------------------------

PRY .204(B): Materials Science

I. SaUd1011"1_:
T)1>CSof solid oolull00s, toljd 9OIutlon,Alomic size in 'IOlid solutions,



I

Vigard', law. SemiClJnd..cling intermediate phaJ;es. HLJme-ROIheryrules fur
formation of solids, LaU" Pnase, and eleetrol1 ph.,.s_ (H-S M.12),
Z. Alloy", '
Cu aIlOj'S-Brasse<, bronzes. P[>.allows and rare-earth alloys. super alloys.

(H-4 M-6)

3. lrOJ!C.rbon System: f '
Pearlite trlUl.furmaliOll, 1fT diagram, hardening of steol, carbon and allay
,steels. tool steels, casl ;'011. t,' (H-4 M.B)

~ .4. Coroml. Materia": l.. {~ ,rCeramic Phas." ceramic crystllh (A~),"tl"amic cryml, qAmXp), multiple
.•...j~pound, silicates, mechanical behaviour or ceramics. proc=ing or

ceramic materials.. t. (H-6 M.6)

~ Electric and Mllpeli~ m.lerla'" !.
Ferrit ••. preparation and chara(:leriZlltiOll, mkrostructure. substitution
elements BaTie, and its solid solutio•••, km>eIectric material" piezoeledric
material,. (H-gM-12)

6. NI>Il...•I')'~talU.. ,oIids:
Glosses, glass lnln.itiOll temperature, electrical and optical properties o[glas"
organometallic malerials, metallic glasses. (H.4 M-12)

• t,
7. Solar en"lJY materia""
Solar energy spectrum, phmovoltaic oonversion material" Silicon, GaAI,
CdS and CuInSe" fabrication of CbSfCu,S cell, Solar !elective coatings:
Black Nickel, Black chromium and semiconductor coatings. . (H-g M.12),
8. ComJlOS;~ Materials: ii -,Typ~, o~ composile~, particulat •.C<lmposites, ~bre composite, fakication and

"'-awhcatllms, The<lr'es ofhard ••ung of composltes. ' ~'(H-6 M_12), '. I
~re~Qc. Bookl, , ', I
1. Structure and properties ofEnginering material" R.M.Brick, R.W.Ponle,

R ROerdtm, International SlU~t, editloo In7 1-
2. Physical Metallergy Principles, R.E.Re,ed, Hi" Ea,I'West ~ l'vI. Ltd,

1973. .

"



3, Metallarc mOO/)'and PraCli~, D.K.AlIieo,American teclInical $<lCi,.ry
""".l%~,

4. Modern Composite MaterWs, Brounnan and Krooh, Addition Wesley
Pub. Co. J967.

5 .Oxide-MagneticMalerial•• K.J.Smndly lare press (1962))
6. Fm-o eJ~ic Material•• J""a AtShingano i'llrgaman Press (1973).
7. Supcrall<>ys,Sines IIIldHagel.lohn Wiley and S<ms(1972)
8 .Intr<>ducti""to CerllDlics, W.D.Kingeri, 101mWiloy and Sons (l960)
9. Material Sci= in c!IellIY Techooiosy, Ed.G.D.Libowitz, M.S.

Whiiingham (1979)
10, EJemOllIsofMat••.ia! Scienceand Engineering, L.H.Van Ylaci<Addition

WesternPub,Co,
I J. Fim COIll'5eio Motorial sciCice and Eogineering, V.R.oibvan, Prenlice

HalJoflndi. P\'l. Ltd. N~ Delhi.

.")
PHY.204(C): PbysiCIIof Semiconductor Devices

I. Charp Carrie •• ud Fermi Level J.aSemkoadllCtun 10EqlllUbrl~llI:
Equilibrium distriblltioo of electrons and holes, lnlriru;iccarrier concDltnllion
and Fermi lovelposition, Doping of semiconductorswith impurities, El<trin.ic
semiOJllductors, Eqllilibriwn dislributioo of electrons and boles, DqjOlleta!e
IUldnon--degen••.•te semiC01ldllctors,Impuril)' carri••. «Jncenlratioo, ClIar~
oeutralil)' equation, Equilibrium el~oo IIIId bole COIICQ\lratiooand its
lImpcnture dependence, Position 0( Fermi level IIId its variation "i!h
temperatUreand concentration. (H-6M_12)

1. Carreal TrlUUlportPlIeao_ •• nd CoIlltloll1l)'!qutloa:
Drill of carriers: Drill CUlTCDt,mobilil)' IIIId its temp:ratllre dependence.
Diffu.siooCIllTeI1t,Diffusion constant, Total current densil)', Noo-llI\iform
imJ)llril)'distribution and induced Inlm1al field. Einstein's relation, Non_
"'Iuiiibrium e>:0e8$ carriers lIJId COIIlinuil)' equalioo. Exeeas carrl••.
SCOlntion, rooombination and injection and ilSmathematicai /UIIl1l'Si.usins
continllil)' "'Iuation, Ufe-time and diffusion length of carriers, Concept of )
quasi fermi I""els. (H-tiM_12)

3. C~a •• ~ceriadoB o1KllIkolIdllCtur .Dlids:
HalJ effoct , Mea=tment of I'<ISI!lti\lil)',mobility, ClllTilr conccmtntioo.
diffwi\'il)', Hall ooefficicnllllld CBIT'lrl}'l'C$fur majority curl ••.••Hali effect
in inlrill5ic oemicondllC!Ors. Hayn••••Sbockley experiment, Mobilily,
dlffwi\lil)' ""d life lime ofminority carriers. (H-5M.8)

"



<t. P_NJun(tion"'Cb."<~ri!llk:o ODdDe"""
JUtlClion in equ;librium, Continuity of Fmtli 1,",'01acr= the junC1ioo,
Junction under forwardand rever", bia" Zerobia., BuHI-in-pote.uial.Electric
field in deplelion region, Spa"" Charge width, Biasedjun<;lion,SpIlI;echarge
width under (Iear;c field, Junction Capacilan"", Diffu,ion Cipacilllnce.One
sided junction, Non-uniformly doped junction,. Linearly graded, Hyper
abrupr elc.. Breakdown in P.N jooetion. A""l""che and Zener Breakdown,
aj PN lwIctioo diode: Carrier diiilrihulioo profile, Ideal P.N junction

currenl. Small signal equi••••lent Curr"'lt voltllSe charaeterilrtic, of
jUTIClioodiode, I 'i" '.

b) Zener diode: Reooersebias breakdown, principle of operaliOl1,device
design for partkular breakdown voltage. ,

c) VaraclOr diode: Junction lOapadtance. principle of operation. circuil
operation, applieatioo IS an oscillator.' \.' "
TunJleldiode: Degenerate semiconductor,. principle of operalion, circuil
operatioo, appliCll1ion', •
Photovoltaic Cell: Principle of operatillll, forward and rever.. bias
characteristics. equivalenl circuit, applications. (H-IOM_20),

S. Mebl-semlcond •••tor Junetion Diode: .
Slructure, metal semiconductor contacts. energy band diagram for differott
cases, barrier formatioo, Schottky barrier diode, N",,-ideal eIIect, OIlbarrier
heights, Current .oltage characterilrti"" Comparison of barrier diode and PN.
jlltlelion diode, MellIl Semiconductor Ohmic Conla<'l. Ideal non.reclii)'ing
barriers, Heterojunction,Two dimen,ional electron gas. (H.BM-JO)

6. Bipolar J"""llon Tni •••Irt~r:
~tructur•. The bask principle of oporatioo, Modes of np<:ralion,Clltlier
COI'Icentralionprofile in various regions in forward !ICIi""mode, =t gain
and currenl gain lictors, Equivah:nt circuit models: Eben-Moil fIlode~lbe
dependen,. of Ebers-Moll parameter, 011the IrtruclUreand operating point,
Maximum transition current. Voltage and powerrating,Transist<.>"as uwitcb.

(H-8 M.H)
7. Negative Conductance t

~

M:,"roWll~ De\'lces. "
,MPATI devices Read drooe, principle of "Permron, applicatlOOS.other
structures Gunn """ices: Two .alley ,emrCOl'l<!uctor'l,O'8tI.fmed electron
mechaniO;rn,f(Jl1!1alionand drill of spa"" charge domllltl, application to
resonant oircuit i I. ~ (H-S M-8)

Refu.,nce Books:
I. Semiconductor and (lectronic de\oices, Adir Bar_Ie. (1987), ~lice

Hall oflndia. ~



2 Ad"""ced Th..,,)' of Semi<:(OlductorDevices, Hess, K(l988)EngJewood
CliftS,N. J" PrenTiceHan of India

3. SemiconduClor fundamental., VOl-1of Mooul&rSeries on Solid Stale
Device., Pierrent, R.f.(l988)2" edition, Reading, Mass; Addi""n-
Wesley.

4. Phr.;ics of SemiconduCl","devices, Roy.OK (l992),UniV(ll"sitiesPres.!l,
India.

5. Phr.;ics of Semicooductor devices, Shur,M.(1990) Englewood CIiffi, N,
J. !'renti"" Hall oflndia,

6. Solid State ElectrO!lic Devices, Streetman, B.G. (1990),3'" 00;
Englewood Cliffs, N. J, Prentice Hall of India.

7. Semiconducror Devices; Physic" and TocImolQID',Sze, S.M. (1981)
WileyEastern Ud.

8, Physics of Semiconductor devic=, S1;e,S, M, (1985) Wiley Easlern Ltd.
9. Fundamentals of SemiCOllductorThl!<lr)'and nevi"" Physics, Wang, S.

(1989) Englewood CliffS.N.J., PrenTiceHall of India.
10. Phr.;ical Properties of Semiconductors, Wolfe,C.F.N.Holonyak Jr.,

O.E,Stillman(l989) EnglewoodCliffs.N.J., .Prentice Hall of India,
11. SernicooductorDevi""", Zambut" M ,(1989), McGraw Hill.

PHY 204 (D): Bio-Physics

I. C~Uular Baa" of Lik :

Cell components-SIrUCIure and function, plant and Mlmal cells,
8iomol<lCU1es--General idea about slru<:lureand functicm.H,O, Proieins,
carbohydrates, filt<;and nucleic acids, Introduction to Biological energy,
Energy ooosUIDpiion,Respiration, Energy prnduction. phOlO$)1Ithesis,ATP
S)1Ithesis, (li-IOM.16)

2. ProteID .ll'llC1llre:

4 levels, Ramachandran plot, Intlll')lrelations,classifications( by struelllTeand
funClion), Nucleic acid•• Tweo of DNA, p1operlies, RNA, Base pairing,
TJ"&tlOCl'iplionand Translation. (H-a M-15)

3. COflflrDllltio. Analysis:
AS]ommetticcarbon, Fi.her COJIventioos,GD type SJ-'S1em•• Torsion angle,
Nemnann projection, Cis-tran. peptide. (H.6 M.8)

4. Melllbnlle Blop~yoia &: Tnosport:
A) Structure lIIldfunction of men>brane.membran~Proteins,

"

)



B) Transport a<:rossmembran", PT""ess.s,chemical polenlial, flux equalion,
NemSl equali"", U,ing - Teorell unidirectional flux ratio, Osmlllic preslUl"e,
Osmolio phenomenon in leaky membrane, The Donnan equilibrium -
Goldmann equation. ,. (H.\2 M.16)

Rde",nee Books,

•

5. BIoo""'ll.tlts'
Entropy in hiological 'ystem" Infonnaticm processing. Photosylrthesis
path"'-ay,;, Redox poI""ti.I., Glow curves, Order.; of kinetics.
Thermodynamics in pholoaynthtsi., Thermo lumin""""""" Mitochondriul,
'B,,,,,,,ergetio,. J '~~ (H-gM-I5)

, 6. Enzyme Kineti•• :M.~~ ...:.-,....~.
(' Classification ofenZynles,Activation tIIergy barrier. substrate coll<:entrntion,
, Vrnal<,Km COIIIpetitiveinhibition. Allosteric enzymes, (H-4 M-Ill)

,I
I. Biophysics:A introduction by RodneyM,S., Colteri\. John Willey and

Sons Lid !.
2. Biophysics: V.santlla Pan.bili. M.Gantham.Na1'(l6aPublishing Hou",
3. Principles of Biochemistry: !.chninger
4. Biophysics &. Physiology of excuitable membranes, Ad1<man, (Van-

NostrandReehihod CO.1911).
5. Problem. of Biological Physios, L.A.Blue rn""feld (Springer_Verlag_

Berlin 1919)
6. The struetlIr<:and function of protein•. L Dickerson&. J.G<:i.(Harpes &.

Reo<! 1915) "
1. Biology. a hUlllan appr<lllCh.l.W.Sher:manand V,G.Sherman (Oxfurd

Uni~ily Pr." 1979). .

c I
PHY.205: General Laboratory II

j t.
G••••••p A: Any Sl1oflh. follow:lnll I l
I. Design&. build ERPS using lC 741 and stndy it. line and load

regulation. I .,
2, To mod)'FET characteristiCSand FET a, VVR,
3. To studySCRcharacteri,tio! ""d SCR as '»:itch \
4, Studyofvacuwtl system and to>mea,uro tho ;peod of rotary pump.

"



5. Study of magnOlc resistance in sernicmduct(ll" and magnelics.
6. To !n\l<!Stigate the choracterisli •• of radiation emitted by bodie; at

elCllllled temperatur".(blaci< body radiation) and to detennine various
constant.

7 To detmn!ne activation eoe.-gy ofKCl .
8. Study of phase diagram by dil'fJClcooling curves.
9, Study of EJearo Spin resonance.
10. Thermal COlIdOClivityof CU,

11 Seel:w:k measurem<nl and COlIductivitymQ._enl,

12. To measure shore hanlneso of plastics and rubbe.- "",,,ple.
13, To study the variation of P oflnulsiSlor ",ith &"'Iuency.

Group B, AIIy.1t of the fO•••• log

I , Study of \IlJltage cootrol <li\Jcillalorusing IC 566.
2. Study of optocouplet MCT 2E & their appUCIlions.

J. Design build triangular, "'Iuare WId sign wav~ ~era!<lr using IC-74l.
4. De6.iKll.build and test lI'ansfunnerless class B push pull ampli~,
S. Design & build test log emplifler using IC-74l.
6. Copacitallce measurements with IC-SSS.
7. Radiation dosimetry.

8. Verification of Beer'. and Lambert'. law.
9, Adiornetry,
10, Chlorophyll absorplion.

11. Electroretinogram of cockroach.
12. Study of Creep behaviors ofSn_Pb alloy.

13. Skin dtpth of eloctrornagnelic "<iiation in AI

14. Detennination of dlffusi"" coefficielll of cobeIt atoms in Oel medium.
IS, Determination of resonlllce frequency of piezoelectric element.

"

)



PHY~301: Atomic & Molecular Physics

1."'lOmieSpKtn.: .l-
Vooror Atom model. for two ••. mare valO11ooele<:rr""'.
Complex Spectra: Displaccmenllaw, Alternation law ofmultip1icitios, Breits
sd1eme for derivation of spectro.llerms, veo;tormodel for lwo, three ""d more
vai""oo electroos, laDde inl ••.••.••l rule, inverted t<2'lIls,Hund', rule, Zeeman
effect & magnetic quanlum numbers in complex spectra, magnetic energy and

, l""del! mOlar, PaselJen back effect in complex spectra.
Hyperfine structure, Introduction, l.al1de interval rule, hyperfine structure of
two or more valenoe electrons. Zeeman effect in hyperfine .m.cture, Back

(
.••.•~roudsmit effect in hyperfine .tructure. . (H-12 M-24)

, . I••- 1. PlIn Robllon Specln.: .
lntrodu<:li<mto rotational spectra, Determinetion of moment of in<rtia & bond
length from roIoti"".1 spectro, relative inten.ities of 'pect •• llin ••. (H-4 M-6)

3. MkfOWllft SpcdroKopy:
ROlllliooal spectra of rlgid and nonrigid molecules througlt microwave
spectro/lcopy, Experiment!ll leehniquea, Microwave sp«tioii'eter, Nuclear
Hyperfine otructure In moleeular roou;on speel1ll_ (H-4M-6)

4. Vlbr.tklnal Speetn:
Anh"rnwnlc Dscillator, deduction of MDlecular prvp<:rties 1I00l ,ibratiooa!
spectra of diatonic molecul •• , l; (H-4 M-6)

5. Rotatlon-Vibnliorull Spedn: •
Coupling of rOllllion lIJId vlbral;on, r<>tation_viilration spectra, sele<;l;on rul ••
and lrlIn,ltions fur the vibrating r<>talor,intensities in rotation IIJIdvihratioll

0,spectrum, paranel and perpcrlmeular bands of lin_ molewl"l, l"",~
effect-vibration, rotation. , {, (H-4 M-8)

6. Eledronle Spedni Dialomle Molecales: '
Electronie eoergy curves, poleotiaJ energy curve, sillble & un,llIble molecular
,totes, vibrational s:Iruo:lI1n!of electronic spectra. genenl formula, graphical
repn:senta.lion, rota.t;ooal ,tru= of el_ie spectra, P,Q,R branc1le9 or
band. band head formation, ,hading of bands: Fortral diagram, Intensities in
electronic bands _vibralion.1 structure Frank Condon principle. (H-6 M- Hl)



" RallUla Spoet""
Raman .ffi:ct -Quantum thwry, Molecular polarisability, Pur. rotIItional
Ram"" spectra of diotomic 1001"",,1..,vibrotiOllrotation Ram"" spocttum of
diatomic molocule, intensity a1terati,",s in Raman spoctta of diatomic
molocul•• , Application of IR &. Ramon spectroscopy in the structur.
dctorminstion of aimplcmoloculcs, polarizatiOllof Raman Hn.g. (H-1 M-IO)

8. NMR lptetroecGpy
R_Dlu,,:e Teehalque ,
I) NMR _ nuclOlll'spin magnetic momeot, interaction ofnucl...,. msgnet with
external field. Quanmm <lcsaiption ofN.M.R., NMR spectrometer, ChomiCllI
shift, Spin--spin intersction, Application ofNMR spectroscopy.
2) ESR - Eloclron spin interaction with eJ\"lernalmo.gntllicfield, Thermai
equilibrium &. relaxation. A simple ESR spectra:nolo<",ESR speetrum,
Applications of ESR spocl>'O';OOpy. (H.1 M-IO)

I. Moiocular Spoctra and Molecular StrucllIl'<!, G. H=berq, Vol. I &. II
(VonNostrand Co. Inc. 196~)

2. Spc:c:troMXIpyand Mole<:uLarStructure: C.W. King Holt Reinhart ""d
Winstoo Inc. 1964)

3. Introduction to l1IImicSpcdra: !i.E. White
4. Fundamental ofMolCClllarSpccIl"OSCOJlY:C.B, Banwell
~. Basic Principl.s af Speocttesccpy : lUymond Chang, McOraw Hili_

KlJIlakushaLtd, Londoo 1911.
6. Introduwcn to IR and Roman Spectroscopy: Calthup, n.ly &. Wiherlay,

ACIldcmicPress 1964.
7. SpoctrosccpyVoil &.11: Editc<lbyB.P. SlruIghan 4<S. Willkat'.

PHY-301(A): Mit!roproeessor and its Applications

1. no 8086 Mloropt'OCCJIIOJ':
Register «ganlutioo of8086, 8086 An:hiloolorc,PIn cooligura1ioo,Physical
Memory «ganizalion, a..n.nl bus operazioo, I/O ilddr_ capohility, Special
PlllpOlle activities. minimum and O'W<lmutnmode of llOU !I)'Slemswith
timin". (R-12 M-2S)

"

)



L InotrucrlOil "'" "r8Oll6 lind Prllllra'DJ,l!nl:
Addressinl mod •• of 8086, Instruction ~ of 8086, As""",bl •• dir""ives and
openotors. Simple programs like addition "ftwo numbe •.••BCD oddition. lind
the largest number, addition of two J x J matrieea, move the minI! <>f data.
lind the number of po$iti~ numben Ilnd negative D\IIllbeM frcm. a given
series of signed numbers etc. (H-17 M-2S),. -
3. Speelal Arthlteetnral fi:llures: ~
Stacl< structure of lI086. Interrupts and i~t••.•.lIpl servi~ routine, Interrupt
programming, MlIllr09 (Progr!llllJIling is nOi expected) (H-S M_IO)

. 4, ProIl'IIlIllIllIbie Periphcnl Dniees ••••• their lal.rfa<:I"K'
i] Programmable po:riphml interface 8255. ..

..:ii] ProgrammAble COOllIluni<:lllion interfiK:e 82S I USART. .
(' iii] Programmable DMA interfilce 8251. . '
--~iv]Programmabldnterrllp1COIIIroUer8259. (H-IOM.] S)

S. 32 bh Proeesoor:
Features of 80386. 80486, 80586 (Pentium). MMX (Multimedia Extensioo)

. (H-4 M-S)

Yu Cheng Liu,G.A.Gibson,z"
(

\

JRthre""e Boob,
1. AdVIIDceMicroprocess<>r and Peripberals; A.K.Ray, K.M.BIIurchandi,.

Tala McGraw Hill ,New DeUti.
2. Microprocessor and lnterfa<:ing: Dauglas V.HaII, McGraw Hill

Int<:rllll1i""al Edition.
3. Arehiteetur'O. Programming IlIIdDesign:

Edition. PHI Publications.

~' (
•

PBY~302(B)-Solar Energy CODvenio.,
]. Illtrodaedo.,
Energy demand, Ellef/!Y l'e!lUUI'OelI,Fossiel fuels, J-l)droelectric power,
Nuclear energy' utilization and limilaliOflS, Indilll1 energy """"arlo. energy
ensis, N<JllCOllventionole:Jergy $OUI'C<!Sand their potenlial. (H-S M-8)

z. Sol•• EJrel'lY: . _',
Importlll1ce of Sol•• Energy; Solar RadiatiDl1;' Sun lIS'a fusion tea<:lO!':
Spectral Distribution of Exlraterreslriol Radiation; Erumarion of extra-

•
,
"

,,
"



ternlrial solar l1Idialion; VariaiiOlL'lin extra-ierTetrial solar radialiDll; Beam,
diffuse and globol radialion; OirccliOll of beam l'ldiatiDll; Radilli ••• 011
horiz0ll1lll and lilt«1 5llI'llu:es: MePlmn.,U of beaIll, diffuse and Klobal
radiatiOll; !')TanOllltltr, PyrheliWltltr, Differenl rool •• to:>c:onveri solar
tIltrgy ioto differenl tmns. (Hoi M_lO)

3. Solar Th••••• 1••••.Ic•• :
Basie Piinciples. Oiff..-ent types of ""Iar 0011",,10,,", EnellD' balance
equation, HtIll losses and efficienc:y of !he solar collector, Solar wok.,..
Domestic hot walti' S)Stc:m, Industrial bot _ system. Solar dri."" SolBr
pond, Solar di5tilleUoo, Solar fumaoe. Solar nfiigeqtion, Solar power
generation, SoII1rspaec helltins Md cooling. (H-ti M-12)

4. Rat Plate CoIleI:tors:
Construction: principle of opera!ioo; transmission of beam and diffuse
radiation throujh the glas, cover s)lStftll: Transmiltllllce- obsorplance
product; Eoergy balMce equation; Evaluation of boal looses: EfficltllC)l of
solar lhtnn.ll collectors; liquid and air 0111pille 00I1eclon. (&4 M-8)

So Selective c.tlq:
Selective coatinil: Ideal c/ulracterUtics of sdective COIItings for variow
application,; Type!; of selective COIIlinS>;Materials lIIld techniques for
makiog selective absorbers; Eff<>ctof selective COIItiJIgon !he efficicoC)l of
solar collectors. (H-S M-lQ)

6.. C •••eeatntllli coIIecton:
Classificalion of !I01ar COQCtrllrating collector.l; ConOllDtrati••• rIlio and
"""""d law limit of cmemttatiCli ratio; Compound plflbnlic COIIc«J1raIor
and its COOC(!1!rltiooratio; Cylindrical JlIIfBbolieQODCl:IItralorand 'izing of
the al>s.orber,EfficiCllC)lof ""lar c:onOllDltatiogcol1cctorr.; Tracking of ""Iar
COIICCI1tralOn;AppliClllilllll of ""'ar COIIeentratinil collector.; Central )
receivcrsystem. (H-BM.14)

7. E•• 'lD' Sto•.•• :
Sco>sible and I'-I hGll storage 5)'11am: Chemical enuiY ltor"llelfj'St«lls:
heal exdw!g ••••: bydrogoo tIlI:rIY> lIlorBje, trMsportalion and utilizatioo of
bydrogen, OTEC-ootlCq>ls. (H.(i M-JO)

•S. Tntiq of Solar ••••••ctet'a :
Testio& prO<edure for liquid flit plato collector and air Oat plae collocl<lr,

(H-6 M.-8)



,

Rt:fen:nce Boob:

1. Solar Engineering of Thermal Pro<:esses, Duffie, J. and W.
Bcckman(I991), John Wiley and Son. Inc.

2 ,Solar En~Principles of Thermal En=rgy Collection IUldStorage,
Sukahtme, S,P., .(1996) Tala Mo;:Gn.wHill Co. Ltd.

3. Solar En,""sy Fundamentals and ApplicatiOllS, GBrg, H. P. rmd
S8t)apr!lkash (1997), Tata McGrnwHHL,

4. Sol••. Thermal Engineering Systems. Tewari, a.N. and Suneja,S .(1997)
NarOSllPublishing House.,

5. Solar Power Engineering, Magal, 8.S.(199<I) TlIlaMcGraw Hill.

6. A Text book on EnelllY Systems Engineering, Pandey, a.N. (l994),
Vikas Publishing H",,". '

7. Implementation of Solar Thermal Technology, L8n0n, Ronald and
Ronald west (l996), MIT Press, ISBNQ-U2.12187.S.Part 1,II,llI,IV.

8. En«gy Meteorology Part-I, Heineman, D.(I999) Solar Radiation, Carl
V, Ossletzky Unlver:sitat,Germany.

9, Renewable En••.gy Sources and Conwnion T«hnology, BanSll1,N,K.,
M.K M. Meliss (1990) Tala McGrawHill.

PHY.302(C): Communication Electronics

1. Modem Electronk Communlutlon:
BInd<diagtam of communication !I)'SIem,functiOllof each block, mndu1&tion,
necessity ofmodulatiOll, !We' of modulation. (H-2 M-4)

2. AmplllDde modnlalloa '" detection:
1he<lry and malhernlllical expression for AM, AM modulation tadOl"
(importance& derivation), Fre'luelll'Yspectrum, power relallon in carrier and
.ide bllll(b, idea- of SSB, SSBSC, DSB, DSBSC, AM cimili •• Class C
modulator, FET reactance baJan<:edmodulator, metlloc.Ufor SSB generation,
BInd<diagram of AM transmitter tltld funetioo of each bInd<. diode as AM
detector, .\ I (H-4M-8)

3. Freq""ncy ModllbltloD4 Dd«jlon: ..
Theory and mathenmieal ~ion fur Fm, frequency deviation, modulation
index, differen"" l>ctwt.o:nAM& FM:.



F.M. 8cnnati"" system - Different typeS,FET reactance lTl<>d~lator,.•••.actor
diodemodlllalor.
Tr•••smitter- BI""k diagram and ""planation, rM detedi",,_ phase shill,
Fosler sell•• discriminator.

(H-4 M-B)
4. A111.1UI1:
Antenna parameters- JKIW"l"glIm, iootmpic radiator, radialion resistance,
directivity, directional glIm, radiali"" parlIlleter, po/lrization, effective
aJlPlll'alU;,eifOCliveI""p, from to back ratio. Types of antenna- Half wave
dipole (withoutmBthemlt;cal derivation),Vagi & dish ""tenn.. (H-4M-S)

5. Elelll.nl$ of T.V.Sy_:
TV fundamentals, SOUItd lransmiS'lion, pieture lransIIlission, 9O\Illd
tron,mission, ,ound reception, pieture ,,,,,,,,,liOll,fronl panel OOOlroJof TV,
TV standards. (H-4M-S)

6. Saanme:
Horizontal. vertical and progrwive intetfaoo scanning, synchTDr\izingand
blanking pol••• , composite vide<>signals. (H-2 M-4)

7, T,V,ClIlRnIT.M:
Detail ""pl""alion ofVideocon tube, T. V. transmitter -Block diagram and
fundioo of each blod., T.V. l'tlI:civer.Block diallTDmand fundioo of each
blocl. (H-4M-6)

1I. CalOIIrT.V,:
Compatibility, colO\!!"per<:eplionthree colour theory (mixing of roiOllf'9),
colour TV camera, luminance sipa~ chroma signal, (rolour dimre",,. sigpal
of colour), colour TV pietute lUbe.Trilllrm colour picture tube, simplified
block diagram colour TV receiver IUd functim of each block. (H-6 M")

9. Telep.o.e N••••••rk:
Elemel1l1l phme .o;yst<m,public teJqmwe network, cenlral switchin&,
hierarcby of switching offices, ..mmed lines and leased lines, aosslm
switch, canmon "",,1roI,mobile ldepbooe <XlOI1lIlU1lcation,cdlulu CDrIccpt.

(H-4 M-3)
10. Remote ••••trvI 0' "tel...,. ruedoa :
Remol<>transmill'" (diagram of ,anole IR lrIo$IDitter and e>:plan.alion),
remole control rcceiw:r ( Bl""" diagram and ill explaaatim). rube
ModulMi"" - 1<Ieaof pullo modulation, SBJlIplingth_, •••alDllpulse
modWation,digitlolpube modulllti"". PCM (Intmdoctioo aIld quaolizatiOll),
Analog pulse moduJalim-PAM, PWM, PPM. (H..6 M.lO)

"

)

)



11. Optial n~tCommnnl~tloo:
Block diagram of oplica! fiber communication, function or oac.b block,
construction, single mode, multi mode, graded mode, slop indu and
advalItages. (H4 M-6)

12. Satl:lIIte eommuolcatlon:
Elements of !llltel1ite communicatioo systems, W'OSWionary <Bh:l1ita,
ll""staliooDJy orbit, uplink., downlink, TV bfOlld<:ut via lNTELSAT &.
DOMSAT, Areas of application of satellite, (H4 M.8)

Reference BooklI:

I, Electronic oomMunication- Sanjeeva Gupta (Khanna Publication. Delhi)
2. Electrooic communication S)$Iern : Fundamentals through adVllJlces

Warne Tomdsi (Prentice Hall Publication)

( - " Basic ElectronIcs~ D.C.Tayal
t. T.V.Fundamentais - Anil Maini
5. Electronic CttDmunicationS)o3tem- Kennedy.
6. ElectronIc oommunicatiOll-Roddy&. Coolen.
7. Electronic oommlll\Ication- Deshpande &. Deshpande,
8. Satellite communication - Giglardl Robert M. ~ '
9, Antenna - K.D.Prasad.
10. Electronic communication, modulation &. I;ransmi••ioo - Robert J.

• Scllocnback (Universal Book Stall Delhi)
11, Modem Satellite &. Cable T.V.Manual ~ Manoh.,. Lolia.
12. Mooochrome &. Colour T.V. -IlIlGulati
13. Colour T.V.Trouble shooting - !lC, Vijay (B.P.B,publication)
14, Coiour TV Principle &; Practice - IlR.Gulati (New Age intematioo.l

Publications)
1S, ElectronIcCommWlicationsystemS-II""edition, BlueThom~. Delmar

Publishers. .
16. Electronic C<mmunication systems- Ilr' edition, 0un8flll Delmar

Publish••••.

PRY ~303(A):Systematic Materials Analysis,
I. Chanltterlution Tecblllquu: .
Importance of materials charllClerization, Clas,ification of characteri1J!lion
techniques, De5tructive !Irld nOll-destructive techniques, Electromagnetic
spectrum. Properties of electromllgl1ct1cradiation. (H-6 M-8)



2. "'fram SpedroscopJ'
~ge of IR dlllorptiOll, Reljuircmeols tor infrared n1diatiOll Abs<Jrption.
Thoory of IR absorpliOll S-pcctros<Xlpy,Linear molecules, Symmetric to!'
molecules, Asymmelric molccuI ••• Spcc11Opbotomclen, ApplicatIon of IR
Spectrooropy, Limitation oflR Spec1rOScopJI. (H.8 M-JO)

3. Romu SpectroscOJl)':
Characteristic JIl'IlP<ftics of Raman Lines, Dlff=ccs ~ Raman
speo:trll and infrared sp<ctra, M""hanism of Raman effi:ct, ill5lrumontation,
In\elt,ity of Raman Lines, Application of Raman spectrOS<>1p)i,La= Raman
~J. (H-g M-JO)

4. UII"" VIolel '" ""'Ibl. Spech'osl:opy; .;
Colour and ligbt absorption. The chromophore c:onccpt, Theof)' of electronic
5pCW0SC<lJl)' - orbital invol'o'Od in electron;" Iran,iti"" •• La"" of light
absoJptiOtl-BeeJ', and Lambert', laws. Jnstrummtatioo. UV spcdromeler,
Sample and reference cells, Vawum ulll'llviolol, Applicationl of UY visible
,pectroscopy. lH-8 M-14)

5. X-Ib.J Dlflnetloa:
Cryttalline stale, X-raJ difli"action proceI!let. Preliminary dj!iCllSSi.., of
[>OWder and ,ingle crytIe1 p.ttem and their iofOOtlwon CttIlent, SlructuJe
delcnninalion, Particle size de!ermination, Crystallography by difli"BCliooof
radiation Olh", ths.n X-r8)'. Application, of X-n1J difli"adion measurcmc:nlS.

(H-6 M.14)
6. SurlKe Specl"'"'lllJ'
X-ray PIK:toelectron ~, Augeo- dectroo speclrO$OOpy, LOSll
spectroscopy, a<lsort>tionand deIorp!ion, Different energy analyur:s.

(H-6 M-12)
7. Eleclron Mkroscopy;
Optical microscopy. Scannmg electron roia08<XlPl'. Electron diffra<:tion.
Second.aJy el""O"OOemislion, electron microprobe analy,i" EOAX.

(H-6 M-12)

Referu •• BookI:

I. E1emenl. of X-ray dif&aotiOll, B. 0, CuUil)', Addilion-W ••••ly Publillhilli
Co. Inc" USA.

2. SEM microch&rae:tcrization of semicondlU:!on, O.B.Hol~ and O.C ../o)'.
Aoademic Press, New Delhi.

l. F""damenlal. ofMol""u!er Spectr ••••op)'. C.N.BaZI~I, T.te McGraw.
Hill Publ, Co, Ltd. New Delhi.

"



4. I"Slrument.1mcthlldsof Analysis (Seventh Edition), H.H. Willard. L.L.
Merritt, John A Dean, FA ~le, cas Publimors and Distributors, New
Delhi.lI0002.

,
PHY-303(B): Physics of Nanomaterials

-
I. lat""h ••tlon:
Idea of crystalline, microcrystilline and nanocrystalline material.. Free
electron theory[qualitotive idea] and its Features, Idea of bind structure,
metals. in.ulotors and semiconductors, Densityohtotes in bands, varilllioo of
density of states with ene,gy, VlIl"iotionof density of states and band gap with
slzeofcryslal. " (H-4 M.B)

"

(H-6 M-8)
2. Properties ofllu""""terblb: ii,
MedulOical,thermal, structural, optical, magnetic and electrical.

I3. Synthnls of oanolllllterlal,: ~
Physical, chemical, biological, "'" deposition, duster beam, I••••. deposition,
MaE, MOCVD,gI•••••• Zeolites, polymer media, ciJemical. self •• sembly.

(B-8 M_16)
4. ~lysls of IIlInostr•••tllnll:
Microscopies-TEM, SEM, AFM, XRD, optical: UV.VlS. 1R,XPS.

(H.8 M.12)
~. Photonl •• and Mal"etomks:
GMR, CMR, Spinlrooics, pholOlllies.Determination of particle liZ<,\,In\WlSll
in width nf XRD peak, of nanoparticles, shift in photolumine!!Cel1CCpealcs,
VlIl"iatiOllSin Raman <pectraofnanomaterials. (H.8 M. I6)

5. Applleatloll:l:
LED, SET, GMR, Displaypanels. sensors, medical, (lUi M-4)

6. QoantWD dots:
Electron COIIfinementin infinitely deep square wen, confinement in two and
on. dimensional well, Idea of qoantom well slruorur., Quantum dots,
Quantum wires. (H.8 M-16)

t
I. Quantum Dots: L.Jacak, P,Hawzyla!<,Woj, SprinS" (1997)
2. Optical properties of semiconductor nanocrystals: S. V. Gaponenko

Cambridge Ptws (l997), .

"



microphon •••.
application •.
(11-6 M.l)

3, S"", iconductor Quantum Dots: L.Banjaj and S,W.Koch.
4 Low dimensional semioonductors.: M.l.Kelley Clarenden,
5. Physic, of low dimen<iooal structures: l,H.Davis Cambridge (1998),
6. Physics and oppli\>l.tion<of semiconductor microstructures:- M.lar •••!

Claren<lon (19g9).

PHY-303(C): Acoustics and Entertainment
Electronics

1. B.1c: Prledpks:
Sound Wave prnpagation, plan. and Spherical waves, Plane wave equation
(No derivatioo},A<:oo.<Iic Intensil}', Energy den,il}', Acoustic impedance.
Decibel Scales: Intensity 1•••.•1, Sound Pressure level, Sound power 1"",,1.
Loudness level. Equivalent COIItinllllU' SOWIdl.vel, Laeqt, Pl:rt:eived noi ••
l.vel LEPN, Noi", poliutiOlllevel. LNP.
HwnIlD Speech and bearing medanism, Threshold of audibilil}' ""d feeling,
Analogy among EI<drical, Mechanical and Acoustical systems.

(H-8 M_12)
2. An:bitedllral Aoo•••lks:
Reverberation time. Dealy of iOWld in. live room. Sabine Equation. DociI)'
of sound in a dead rOOlll. Eyring'. Journa". Optimum ~oo time.
Coeffioicnt of absorption and its m"""ltl"Clllcnt. Melhods of measurcment of
reverberation time, S)Ylthotic reverberation, Acoustical evalualioo of Theatre!
aooitorial studi.... Reqllirem"'la for good lICOUSIiesof TheaueiStudiosi
auditoria. SoulJd reinfur<::ement ,ystems for al'ditoria. Amplifier power
requirement<, Audio d••••yer.. (H.B M-18)

3. Lond'P"aken:
Direct radialo.- dynamic ~o"d"l"'ok>lr•• Hom lOIIdspea>;er•• Dir"",iooal
characleristics, EquiVlllenl circuit,. Efficiency of lwdspeak •••• Special
Purpo:ge loudspeaI:er$, l.ou<bpeak ••. systems, woofer, mldrangol"luanl:es,
lweeter. Crossover. networks. Loudspeaker Cabinets. (H-6 M-l!})

~. Ml.ropboua:
Carbon, Coolden..... Moving coil dynamic and <lbboo
Mierophoo. smsilivily, dirCClional characteristics ""d
Calibration of mier"""on •••.

~. Soo.ad hordia& a~d Rcprod •••ia& 'YSlt ••• :
Bll$ic requirements of a S)'Il<UIfor good q ••••lity recording and rqlToduCl;on.

,



RdoreDee Boob:

,,.

Hi_Fi system, volume compressors. Viviter, and eJlplIJIder" Graphic
equalizer,. Monophonic and .t••.wphonic '"""d reprodllCing system,.
Magnetic lape sound re<:<Jrdingand rtprodncing systems, Basic principle,;
A"alogue recording, Digital Audio Iape, rocording (DA T). Noise ~ucti"" in
sound reproducing system-{I) Dolby A.: B. Syslem, Elasic principles of
compact Disc (CD), a""io '}'Stems. , (H-8 M-16). . t
6. MltSle: ~ .
Characteri'llic:s ofmusiCil! notes: Vibnrtio, tremolo, portamento, ","veform, of
typical musical tooes, Basic principles of musical instruments, Electronic
musical instruments, Computer music, MIDI and applications. {fl.6 M-B),
7. U1trlSOllle .~d ulldc.,..ler ,",o •••lles:
Ultrasonic trans<!l=s.Principlcs /lIld .pp!i<:ations, Under WIIter acoustics-

(
':rinciPle, lIlld appliClltion, of underwater transducers, underwater
, .Jmmunieation, SONAR.l.. 3' H-6 M.B)

• •

1. Fundam"Jllall of aOOll5lic, (2" Ed,}-Kin,ler and frey.
2. Acoo$lie&-W.W,Sets (Schwm series)
3. Music Physic, and Engin"Cfing-HiF 01"""
4. Acoo",ics MOIlrurement.L.L,Bemek
S. Basic ACOIlSlics-O.E.HaIJ
6. Tecl!niCIIJA=pts of S<>lIIId.(Vol.l)Ri<;hal'l.UOl1
7, Noisereduction.L.L.Bemk-
8. Audio Cyclupedia-H.Tremanic
9. Hand book of sound Enplneors (New Audio cyclopedio)-G.M. Ilall"h

(Ed.) 'j
10. Acoustic techniques for the HOf11eand SludiD-F Alton Everest.
II, Design fur gocxi aooustics ""d noi!le control- J.E,Moore.
12. Acoustics sourcebook-So Park.,(Ed),

o ,
PHY-303(D): Biomedical Instrumentation,

•

1. Bioelectric SJinOI. And Ele<1nKIn :
Origin "fBioelectric Signal., Reoording electrode., Skin Contllct Impedance,
Electrodes fur ECO, Electro:les for EEG, Electrodes for EMO, Electrical
Conductivity "fElectrode Jellies ""d Cream" Microelectro<les. (H6 M-10),
2, Cardi~•••• ul.r SymlP : !

Physiology of Heart and Cardio "OSCllla,-System. ECO Lead Configuration,• •



(l{-9 M20)

ECG Reconlers, Vector Cardiograph, Phonocardiograph, Chanu:teristics of
BloodFlowand BloodProS$ure,Measurementof Cardiac-output.

(H-7 M-JO)3. no NonrollaSyste••• ,
The anll10lllyof lbe NOl'\'1JUS System. Neuronal Cmnmunicatioo, Neuronal
Reeepto•.••The Somatic NerVOllSand AulonomicNer'lous Syslemand Spinal
RdI""es, Ne!ll'OnalFiring Measuremenl.EEG M••••uremenlS, Record••. for
EEGandEMG. (H-1M-10)

4. The"pel& Eq"'~.l ,
Cardiac Pacemakers, Cardiac Defilrillal(l"s, Short Wave, Diathermy
Macbine, MicrowaveDiathermy Machine,UllraSonicTherapy Unit

(H-8 M-16)
!.M«lkal 1Ju&l"ll S}'tlcnI,
lmlnl:lll"'lllfioJl1or DIap.Oi>lb X-lbo, - Properties, X..•.•y Units, X-Rl.y J
Machin•• and Generation of X-ray. X-fly image inteo,ifi••.• Television .
Syslem.C.T. Scan (X-ray ComputN Tomography).
Ultra-lc Imqlnlr Sysce.... Physics of ultrasound, Basic Mode of
Transmission,
UIlI'QINIkDisplay Moclu - AS""", B SCIU1and m Scan. Biological Effects
of U1tra5ound.

6. Patlont M••••ltortq: System ,
SyslemConcq>la,Mauun:ment of Heart RaIe, Blood Pressure Mtasurement
MllI\SIIfementofT emperlllure, Me""'l"emel"lInf Roapil'lltiooRal•. (H-1M_8)

7. tledrbl s.fety Of Medkal Eqlllpmont :
PhysiologicaldI'ects of.lectrical CWTentEioaric Shock Hazards, Method>
of AccidentPreve:nIiQII. (H-4M--6)

L Handbookof Biomedical instrwnentaticn_ R.S.Khandpur, Tata McGraw
Hill Publishing ComJHlllyLtd.

2. Biomedical Insm.uneolalioo and MClI5W"CInenls_ 2" Edi~,." Leslie
CrornwelJ,F.Weibelr, CAPfeiffer, Prmlice Hall oflndia-

3. MedicalModicallnstrumentalion_ Applicalion ond Design_ l'" Edition,
John.G.Websur. Edil<r_John. Wiley and Sone. Inc.

4. Biomedical instrumenlaliOll and Mcuutenlenls: Le.slie Cromwell.
Frod.J.Weibell, Erich A I'feiffer .(2'" edjlioo)

5. Hantlb<d; of Biomedical in.tnunenlalioo: R. S. Kltandpur•. TMH
Puhlisbina;CanJHlllY.

"
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6. In!l<>duct;Olll<l EliomediCliI Equipm"'lt TechnQI<>gy' Carr and 8r<>"TI
O'*m Wiley and Son. 1981 )

7. Principles of N"III1l1Science: Kandel and SchWDrt, (Elsetvier. North
Holland 1981).

•

PRY~304Special p:Scticals: Lab I

Groap A: All)' .11 of the folJO'll'lng: ,

c

•
I. Analysis of given compoond by Thermogravimetric analysi. (TGA).
1. AnlIlysis of giVCl.complllllld by Differential thermal analysis (OTA).
3. Deposition by spray pyrolysis and thickness measurement by

gra~jmetrlcmelhod. f~ r. r' (,
4. S)nth •• is of CdS thin film by chemieol bath deposition (eBO) method.

5. Study of dielectric behavior ofBaTiO, """,pIe.
6. PAM, PWM BDdPPM ming IC_555 .
7. Design, build and test Half and Full substractor.
8. Design and ,tudy NOIch filter using IC-741 ,
9, Design, build and lest up-dOWllCOWltel',
11), Design, build and test code cooverter drouit.

II. Tn study the Han antenna characreristics millS mittowave bench.

GroJIP B: Any six orthe foIkn11l1S:

MkroprwesSllr .••. •,.
2.
2.

C
,,
••,
••
••

Square, Triangular and Ramp wave gcn"'.lor using miCl'OJll"<lCCSS'.
Interfacing an eigbt bit ADC with mj~sor.
Write a progmrn fur fOUl'digit hexadecimal oounttr. The OOIllltershould
Slop and resume counting by~in8 akcy. r1'" ,

Temperature measurement usinS ADC. -
Read data through thumb .meel switcl",s and d;'!play it 011moni«rr and
7.segment di'!play. -,

Write a program to \XlIItrol relay switdles with a delay of 1 aetOIld.
Average the given set of data and di'!play the result in decimal furm.

Stepper mOlor '!peed con~ol using microprocessor .
Read string throogh keyboard which is terminated by any specified
character and ~sc the string. I

"



10. Read twn digil hexad""imal OllQlber through key board and """vert it
into binary form.

II Interrupt driven clock, (Ref. Ramesh S.GllOnkar Page NO.)76)

Solar eno •.IO' :
I, DelemJin81ion of Calcrific value of WoodiCow dung
2, Study ofOplical Propertie, of Seleai.e Coalings.
3, SrwJ) of I-V Character;'lics ••f Sol.at- Cdl (Varialioo ••f Inten,ity.

Di$WIce between Soorce and Solar Cell, and Load _ialion)

4, Study of """- VetSUSLaad Characteristics of Solar Photov<>ltaic
S%lonu; and Study of Setie, ond Parallel Combinalion of Solar
Pho!<wollaic Panel •.

5. Study of Solar Photovoltaic System. sud1 as street light, "'liter pwnping
system, dome",ic lighting <}'Stem,Sol•• lanlern etc.(Any two .)'SIero)

6, Slwly of Solar Flat Plate COIl<o:101.l'Iot of Efficieney 'm'SIlS delta Til,~
7. Study of Hot Water System,
8. Detenninwon of Heat Loss Coefficients in Flat Plarc Collector.

9. Study of Solar Dryer (Hot Air ColiectOT)
10. Studyof50IarStili.
II. Pmonnance EwlWllion of Box Type solar cooker (Finding FI and F2)
12. Performance cvaluatioo of Concentrating T)pc Solar Cookcr_SKI4 ..

BiomtdlQllutrumeatlltl ••
\. £CG prcamplilier- inotrurnenlatiOfl amplifi ••.• dcsigll & te5ting,
2. Activ. filren for bi(J$ig:nili-dcsign & lesting.
3. Waveshoping circuit. for cardiac Jl'ICCI1Ioker
4. AooSlic lmpedf:Pce IOC$IJl'em•••t
5 Recording ofoClion poIentiaffi ""Ih e>cttacellular electrodes
6, ECG ,igllol f"C(:<JI"(\ingwilh structure elccttodes.
7. Blood jlI'fJ6SW'e",eesureme'lt wilh tranoducer/pressure diftCrcntialion

circuit!,

,

,
"



PRY -30S (IIl'd Semester): M. Sc. Project
Activities!
l. To display the list of"project titiCll"on notice board.
2. To organiu. mCClingofprqjcct ,upervi,ors and rl\IlIClItilOdiscuss.
3. To filUl!izothe project til1eSlIS far lIS tomatcll student's JIllI1icularinterest.
4. To surve)Ithe Literature.
5. To set the cxperirnenl/lo start Preiiminsry E>qleIimcntalwork.
6. Internal onl eXamination(2ll Marks). ," I

PHY -401: Condensed Matter Pbysics-II
\

I. CluIrp earrlen .nd Fermi lovcl In oemkondaetor In EqlliUbrilUll:
Intrinsic CQI'I"!'"corU:cntrIlliOll,llJld Fermi II:Vd position. Impurity curiel"
<XlIIoenlrlltion,Equilibrium distribution of electron llJld holes BJld its
temperature ~dence, Position of Fermi level and it, variation with
temperature and conoentration. Tcmpel'lltoredependence ofminority <:IIlTicn.

(»-6 M.W)
2. ImporfeetloD hi atomle packing:
Classification of imJlfrlodiOlls: Point defect.Schottky defilct, Ftekel defect
and their concentration in equilibri\1lll.Line dc&et:Origin of edge and "",ow
dislocations. mechanism of plastic defunrumQIIin 1i01ids,.:;:lteSIand main
fields of _ and edge dislocatilm•. Elastic CIlergyof dislocation'. Various
methods 10 estimate density of dislocation.. El!p(rimental mC'lhod of
observing dislocations. Dislocation and Growlhof crystals. Motion of
dislocatiOll, Cf1lCJI, Frllllk Blld Read source (multiplication of dislocatiOll).
Colour centers; F-centres. V-centres. (Hoi M-15)

3. CluIncteriDtlon ohemlcoadodor ••••ids :
Mcaruremcnl of resistivity, mobility, =riel" c<:nceOlratioo,diffusivity, Hill!
coefficient and CQI'I"i<T types for majority carriers, HiIII e/focl in inlrinsic
scmicoodllCl«'S,Hayn ••. Schooi:lcy experiment: Mobility, diffusivity and life
time of minority carrim. . (H.g M-12)

4, Lumlnescente:
Types oflomincscence, Excilatioo and CUlission,DecaymechenWn, Thallium
e<;li"",edalkali halides, sulphide phosphors. (H-6 M.B)

5. Mosaballr efre~t: ~ ~
Elementary con.!denrtlom. Theerr of Mnssbaur sp«:ll'o!ICCPY,
Instrumentation, Application of Mossbaur~. (H-4 M-S)

"



6. Pbolocoodurtivil)"
Hi",."-i,,,,1 survey, PhOlO<onduClingmaterial" Eloctroo;c tran,ilions.
PholooondUCIor,. Absorption and Exdution, Trapping and capture,
Reoombinalillll, Life Jime. PhOlOOOlldllC1ivil)l,elpture eros, !!ediOll,Simple
modol of photOl'Olldll(:tOl",Excitation, Aboorption, ExcilBtiOllao-oss the go.p,
Trapping and its effects, (H_g M_12)

7. So&percoadw:tivity:
Basic COlIcept,Occurrence. Miessner effo:t, Critical 6d(\, type-I, type-II
,upercondnc:tors, Crir;cal """""ts, Thermoo)!Ullllic, of super conducting
lJaI1sitions,london equation" Cohero:ncelength, LondonponetfatiooDc:pth,
BeS l/tooryof ,uperoooduetivity,High Tc super conductingmatmals.

(H.g M-15)

~fereo.e Books:
I. SemiooodllC:lcrIIIIdEle<:tronicDevices :Adir Bar-Ler (1987), Prentice

1la1l1ndia,
2, Physics of SemitondlldOl"Devi= : Roy, DK (1m), University's

•••••
3. Solid Slale Eleclronie devices: Streetman, B.G, (1990),3'" Ed.

Englewoodcliffs,N. J., Pnmtice Ha111ndia.
4. Introduction \(J Solids: L. V. Azaroff.
S. The PhysicsoI'Englneering Solids :T, S. Hutebi"",,-""d D. C. Baird.
6, SolidState Physics: R L. Singhal
7. flllldamentais ofSQlid Slate Physics: Saxeoa and Gupta
8. Moosbf,urEffect.:G. K. Wertholim,
9, IntroducliOllM••••••ur Effee!: V. G. Bhi<k.
10. Cry"",1Growth and CharTtcteril.atiOl1:R Ueda, J. B. Mullin.
I I. Phll!OCOllduClivil)lof Solids: Ridw-d H. Bube, John Wiley and SOIlJI,

mO.
12. An lntroductioo of Lwnin~ of Solids; Leverenz H.W" John

Wiley and Sons, New York (1950)
13. Solid Stale Physics: A.J. Dekk••, McMillllllsrudonUEd.
14. Introduction to Solid Srate Pb)"ics: C. Kinle, Wiley Eastern LId;

Editi""".
15. Solid Slate Physics:C. M. Kachhara, nla MeGra.••.Hill Eds.

I
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PRy -402(A): Computational Methods and
Programming using 'C' Language

I. 'C' lAoglllge:
nJ IWIjewofe hmguage fur preparing and running 'C' program•.

(H.S M-S)
b) Polnun: The ooncqru; of pointer•• The .<!dres, op<ntor, pointer
orithmetic, pointen IS function ponunetcrs, poinlm and amlJ", Dynamic
nomge.1I00000on. (H-3M-S)
c) Slractarea.1td UIl1onI: Dec!lI'Ilion and period oper.lor, strIICIuJe
iniHajizalion, strucrure and arraY', structure and function•• slrucMe and
pnhtter•• otructurewithin structure, Union•• RulesIn use wi".... (H-3 M-6)
d) FIle bUdllD&: OpCning ond closing. <!I1afile, creating a data file,
prooessing.datofile. , (H-3M-S)

1. Numerkal metltods:
In the following topics on numerical method•• student, ••.e expected to be
able to write program. u'ing "C" lqnguage as well IS perform numerical
calculations ming electronic cakuJ.lOrs and m.them.licallobl •••.
a) IteratWe methods to ••btal. roots ••r ,q ••.ticia,"- The~method of

=ive bi=tion, false position method, Newtoo-Raphsoo method.
Deri\'lllioo of formul. lllId advlIOtages IS well ., limitalioo'" of these
metbod«0_ eacll other. (H-8 M-12)

b) Interpnlation: Definition of lnterpolati<lll and extrllpOlati<lll,finite
difWences, !ntel'pOJ.tion with equally !IpaCedlllId tmevenJy 'paced
points. Lagranges inlerpol,liOJl,= fitting" polJlllomialleast sqoat"e'l
and cubic spline fining. {H-S M-12}

cJ NlUIlcric.1 infe&nltlon: Deril'lltion lIOd applicallOll of Tra.pe:toidaJ,
Simpsoo 113IlIldSimp"",'. 3/S'" rule. r (H.7 M-12)

d) Solnllon ••r slmnltlnen ••• linQr eqoallnn.: Gsu5s elimination method,
pivntal condenSillioo,Gauas Seld.l method. (H-1 M_12)

e) Snhttlnn of first ordcr differential eqllllilon: Eulers method, Rwtge-
Kulla method,. (H-4 M-S)

Refel'etl~c Books: : ' •
• •

I. The 'C' Programming Language: Kemiglwt B.W. &. Rit<:hie n.M.
(Prentice Ha11Indi. Pvt. LId.)
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(H-.6 M-12)

2. Le! u.s 'C', Yashwanl Konetklll" (BPB Publication.)
3. Soh."",'s outline of Ih«lry and problems of programming with 'C',

GotIftied B.S. (Tato McGraw Hill Publishing Co, Ltd.)
4. Programming in A."ISIC (tl'" Edltion)' E.Bulagurusamy (Tala McG,.w

Hill Publishing Co. Ltd.)
5, The C languoae Trainer with C grapbic. and C~ ; J. J.,as:ri (New Atle

Internalion.l 1'vI. Ltd. New Delhi.)
6, The spirt of'C': MuUi.h Cooper (Jako Publishing CO.New Delhi)
7. Programming in ANSI C, RarnkWDIIl"(Tala McGraw Hill)
g. Introductory methods ofNmneric::a1Analysis: S.S.Sastry.
9. Nwnerical Analysis: Goe! and Mittal (Pragali Prakuhllll, MerTUl)
10, Nomerical methods for engineer. with )lI'<.lifBlDmingBIld software

applications: SleYel1C, Chopra, Raymond, P.Canale (McGraw Hill)
II. NUIllmcal Methods problem. and SOlulion" M.K. Jain, S,IlK. Iyengar,

R.K. Jain (Wile)' Eutem Ltd)
12. NUltleri<a1 methods for MatbemalK:s, Scion"" and Engineering: John

Math""'" (Prentice Halllndia I'vI Ltd)
13. NlI1lIertcal R«:eips in C : WWam Press & Twkolsk:y (CIlmbrid8e

l!nivenily Press)
14. ComJllllcr Ori""ted Numerical Methods: V. iUliaraman (PrelIlice Hall

Indio I'vI Ud)

PHY-402(B):Renewable Energy Sources
I. Coo"".tloDBI Sou_s of f:•••'lD"
Fossil fuel., OOBI.oil, and n.tural glI!. H)dro power, N""I ••••. power.
Ele<:trical power. limitalion •. lndian En ••.gy scenezio (Sukhatnc),
Renewable Energy SourOC!l: Solar, wind, brool-. Tido!, Geothermal,
H)drOllCll 11>sour<:eof energy. Their poIallial (Sukhatme)

L SolBr EHl'IY'
Fundomenl.Ols of phOlovo1laic energy 1lO\1Vt:r.iOll,Principles of solar ""H.
m.lerl.t. and fabricalion teclmotOllic, of sollif ",It, P. V. S~ems, 8It1lCl
Iighl •• w.tc, pumps. '.dio/TV, small capa.:ity power llen••.•l;on, cn..-gy
storage Ibrough charged boll••.ico. (H. 10 M_16)

"
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3. BiGm•••• Energy C"Dnr<lnn T""hnol"KI.s:
Type'! of biomass eneT@yconven;oo P'I>C<>S",,,,phOlosymhcsi •• generalioo of
bl"ll"", digesters and lbei, d"'ign" pyrolysi, and ga,jficanem, fermenlallcm
prooes" "'tIsIe as """00 of energy, (H-8 M-IO)

4. Wlml Eul'JD" •.. '\
Origin and classifieatiOJl of wind •• relation betweeD wind velocity and power,
principlos of wind machine and its p«form/ll1ce, horizontal and vertlcalllXis
wind mills, merits and limitations ofwind energy COlIversiems. (H.g M.I6)

I5. Oee.n EneraY'
Ocean as the polential energy resource, origin of ocean temp«amr •••
dilferer>oe and it. use as the energy """"'<:e. Oeeon "'tI""", trIergy IIId power
from ocean wav,,", origin of tidal energy and tidal en"'liY schem"".

I (H.6 M-IO)
6. Hydmeell Ellergy T••bnology;, I
Hydrogen as.1ean Wlll'eCof energy, sou:rces of hydrogen ThmnodyDamic:s of
"'tIter splitting, phol<>eloctrolysis of water, Direct thermal decomposition of
water, Thermochemical production "fhydrogen. Use "fh)'llrogtt as fuel, ""e
In vehicular transport, Hydrogen for .,leroieil)' generalion, Fuel C.lI,.

(H.1O M_16)

I

••,.,
,
,.,,

C ••w.

"".D.".

Solar Energy Utilisatio: G.D,Raj, KhMJIa Publisheta (1996)
Solar Energy Conversion: S. P, Sukhatne(2" editions)
Terrestrial wlar photovoltaic:s: Japan Bhattacharya, Narus
PubJicatiOll Hoose New Delhi(l998) _ \
Energy Technology: S,RDo. llr.B.B.Paruld<ar, Khanoo Publisher
(1995)
Sol •• C.II.: M.A.Oreen
Sol•• Thermol Engineering: J.A.Ouffie
HydrDgen as an Energy carrier Techoologies systems Economy:
WlOter &. Nilch
Sol•• Energy Coover,iOll; A. E. Dixnon &. 1. D. le:sJie,
p~ plant Technology: M. M. EJ. WlIkU, ,
Solar Energy and Rural Development: S.HPawar, c'O.Lokhande &.
R.N.Patil ,
Wood Energy System.: G.P.Virna! &.MS.Bhatt,
BiomllSS Energy: S.H.Pa ••••••., L.J.BhOSHle, A.B.Saba! •••S.K,OoeL
Ene'gy through solar Hydrogen allcmHtives: J.O.M.Bocksi,.
Cry<>genics and ii, Applications S.H.Pawar, V.N.Shinde,
K.O.NllJ'lI)'IO, Khedk •• ,

" •



PHY-402(C): Lasen and its Applications

1. u•• k of L•.••••:
tnteracTion of radiation with matter: A~ion, SpootaJ'leou>and Stimulated
emissilOl. Einstein', <:otfficients. Popuilltioo in"""'ioII for IllI1Plilication of
light. (H-S M-8l

1. Theory of Lue. 0st1l1ator:
Two le,d system (AmInooia mllSeJ- Physical sql&rltiOll of excited sJl"Ci••
from those in ground slBte). Three ""d four level sysItlll, Rate equations fur
three and four l.vel sysum, Threshold pwnp power, Relative merits and d&-
merits of three and four tevel5)'SlemS. (H-6 M-10)

3. Optiall nsuulon:
Rtsonlltor cmliguntioos, Slabili!} of r<:s<lDlltIn,Chantterislics of Gaussian
beam. Tl"BIlsvme and loogitudinal modtl;, Mod ••• Iectioo tee:lmiqlltS (at leasl
two ttdmiq1Je$ in eadl ca;e). Losses in reSOlllltOr,Hardware dtsigJI-iutr
support strueIUte, Mirror mounts, Optical """tings elt. (li-8 M_10)

•• Solid State Lawn:
The Ruby laser, Nd: YAG laser, :-Id: Olass 1""""" ChsraOleri!llics of
ltIlIiconductor lasers.
Gas and ~ lasers: Excitlltion in gas disdw'ge, Collisions nf 1- and 2"
kind, ElectrOIl impact ex<:italiOIl-iu cross S<IClion,Different types of gas
lasers: He - Ne, N,. CO" Metal vapour lasers, &cirri ••. and ~emicallascr',
~ lastI'.
Gas lasers: Proces9 of excitation and ~Oll in P' lasers, Neutral-
Atom gas laser, Lamb-dip phenOOltllOll ..,d COIISInICIioo,
MeLlI vapour lasers: ~ and Ho-Se lailels, coostruction of metal vapour,~.
Molecular Gas lasers: Energy 1"",,1s of molecules, VibraliOlUll-RoIatiOllal
laser" Co.-I ••••. system. ConslrUClioo and W<X'k.ingofCOrLastr. Different
types ofCez Jasen.
Vibronic La •••.•: COIIstnltliOfl and """,king ofNrLasa". exclmer 1....,.
Dye Lasers, Chan.clerislics of dye luers, Rate eqlJlltiOll' fur dye luen.
Cllemical Lasers: 11,. F, mixture and DF, Co, mixture lasen.

!. La••• p" •••• Jer ••••••••••!Huts,
M••••urements of laser JKlW!I".energy-,.....,leni/h, frequency, line width.
DtICClors and their optntional me<:honism includina specific properties like
rise lime spt<:tral response etc. (H-7 M_I Zl

,



6. AppU.atklns of Laoers:
Opti",,1 communication. Holography, Laser Speetmscopy, material
processing, welding. hardoning, drilling, cutting. Medical applicalions, Laser
rang. finding, Laser fusion, Military app!il'l'!iOllS" (H,8 M.16)

c

Rer• ...,n.e Boob: r
1. PrinciplcsofLasers, O.Sue!t<>-Plenum,1982,
2. Laser Fundamentals: W. T. Silfrart.
3. An introduction to Ia=s and their applicatims: D.C.O,Shea,W. Rlffis.ll

and W,T.Rhodes (l977) Addition, Welslay Pub.Co,,
4, Laser ApplicMion.: Ed. Monte Ross, Vol.111(1971) Academic Press,
5, Principles of laser and their applicatioos: by CaIlcJ" 0'0;1,...,Rhodes.
6, Laser guide book: J.Hechr. ' , '. . '. ,~
7, Lasers: A.G,Sigman, Oxford University Preso 1986.
8, Lasers and nOnlinear optical!: B.B,Laud (2" edition)., ,

,
PHY-403(A): Microwaves: Theory and

Applications
I. 1nrequisite:
Electron motioo in electric fi.ld, magnetic fi.ld and electromagnetic field,
Electri. and magnetic WlI'Ie cqualions, PQynting theorem. plane wave
propagation in free space, poor conductor, good conductor and loS$)'
dielectric, ~ ;~' (H-ti M_8)

"",' -<,
PIWve I!:kment<l:
1, Tran,mt",ion Line"
IntrodllC1ion10 microwave< and its applicalions, Skin effect, Transmission
line theory, TL ",!Wllion, and th.ir solutions, Open and lerminated
transmi.sion lines, Linc impedances, Line admittanoe, reflection coefficient,
transmission coefficient, standiug wave ratio, Impedance matching, Smith
chart. Single stub malching and double stub matdling. (H-6 M-JO)

"3, Wave Guid •• :
~gular and Circular wave guides, Snlnlioo of wave ",!uation in
rectangular co-ordinates, TE and TM modes in rectangular wave guide,
Power transmission, Power lOSSesand excitalion mod", in rectangular wave
guides. (H.6 M-IO)

,

"



(H-ti M.IO)

(H.9 M-16)

4. Wav"'luide <ampon<.,,:
Anenuatars. filters, jWlclialll .• rectangular cavity resonator, circular ca,ity
r~""""lar, E_plane (series tee), H_plll11e(shunt lee), magic tee (Hybrid tee),
directional tlIIIplers, hybrid rings (Rat-Race), Vo1tVCguide e<lITler" bend •..
loods. Microwave circular isailllorS, Hybrid coopler,. (H.6 M-10)

A.dve Elements'
5. Mlcr ••••ave G.n.ral •••.•'
Microwave generBlioo problems IIIld.principles, Tubes: Twa cavity klyotroo
and Reflex-kJystrcn. Klystran oper8l-ians amplifiers and ""dilators, ""locilY
modulation. bundling process, ",,!pili pawer and beam loading efficiency af
kly>-tron.
Reflex Klystron: Velocity modulation, power output efficiencY, electronic
admittllnte.
Magnetrall, Traveling wave lUbe amplifier' construttioo and ap«ation.
Mi=wa"" transi.tors: Prindple of operation, mia"Qwa"" characteristics-
cutoff frequency, current gain, power gain.
Variable diode , Principle of operation, II" of .aractor diode for frequency
multiplicalian. Microwave Tunnel diode: Principle of operation, Qunn diode,
MOSfET, PIN diode: Principle of opera lion, microwave characteri;rics.

(1l.9 M_16)

6. Me.SOl""",.":
Smith chan, DeriVlllion, use of chllrt for solving various problems in wave
guideJ tnu1SJl1i•• iOllllnes,
Micrmoave me&$lltClIlents: Measuromenl af impedance, ~, frequency,
aUenUlilion, SWR, dielectric con"",,!, quality filetor,

7. Appllcallon
• Radar: Bled diogram of pulsed Radar and its working .
• Microwave ov<:oo: Design requirement" .;zes ovailable, awlication
at"" .

• Medical application<.
• Saielllte: Aetive, passive, design requirements, payload, launching
sequence .

• Mia"" .•,,, link
• Miser, &: LMe"

Ref.TOn •• Boo"-':

I. houndatioo of rnicr"" •••• 'niinocring. Colin R.E. MeG,a" Hili 1969.

"



Lance PUB

Introduction to microwa"",,: Atwalor, McGraw Hill 1962-63.
introduction to mie:tO"'R'-c: Wheeler McGraw Hill 1962-63.
MiCJ'O\Ooavesemioonductor devices and their cim.it application: Watson
McGraw Hill 1%2-63.
Microwave cirtUit. and element" M.L.SisOdia
ElecJromagnttic fields and wsveo: Jorden .
Microwave: K.C.Gupta
Electroniccommunkation: Sangeeva Gupta I
Introouetion to micr<lWllve lhoor)' & Measuremebnl
McGraw Hill _ jJ

10, Introduction to RRd••.: MoGraw Hill, 1%2.
II. Electronic, &. Radio Engin<:ering: McGraw Hill 1954.

f'
r r f'

PBY-403(B): Nuelear and Particle Physics, . , I
I. auk: eOlK:epls of Il"'n~l'IIl properties of antlel: .
M!lS!le1and relative abundance, Mas, defect, size and shape, binding energy,
angul ••. momentum, magoetic dipole moment'rmd electric quadrupole
momenl, Nuclear rodin" Radioaclivity, Units &. mdiatiOll, Alpha. Beta ""d
Gamma ra~s decay. 1 (H-4 10-8)

2. Nlldeun-Nuelo""lnleractlon: .'
The deuteron problem, Radin, of demeron, Nature of interacti""s-
Electromagneti"", weak interactions and Hadranic ;nteractiOllS. Nudeon-
nucl...., ieatterlng, scattering cross section, Low-energy neutron-prOlon
scattering, and protoo-proton scattering, High energy neutroo_prolon and
proton-proton scattering, anlinneleus. Th""'Y of nudear forces.
Measurement ofnudear parameters, Mo"baur effect. (H-g M-IO)

,
•,
••

c

3. InlenctiOll of el.etl'O ••••ll'Ietie r.dl.doo with matter:
AbsorptiOfl geometries, Abo;"'l't;on coefficients, The photoelectric process:
general features, variation of cross section with Z lUId with hv, dir<o;tiooal
diSltibution of photceleetrms, average forward momentum, The compton
pl'tK:e:!s:general oonsiderations, absmption croSs section, angular and energy
distribution of scattered pharons and Compton electrons, The pair production
process: theoretical basis, angulllJ and energy distribution of pair electrons,
scr«ning, pair cross sectioo, pair proouction in th. field of an dectroo.

- I (H_IO M-16)
4. Int •••. eslon of eharge<! particles ",ltb ItIIIlIer:
Energy loss ofheary chllrgtd particles: sloppiog power, range and S1raggling,
Cermkov "dial!",,: lJ'eeili< meehani""" radiative ern" secti"", technical

"



importance, Bremsstrahlung: ~las.iC81 BlId quanll!IJl
""",ideratillll" OlIgulardi5ITibulion,radiative <TOSSsection,

me<nBllical
(H-6 M-10)

S. Nuelur Models:
Liquid drop model, Fermi Gal mooel, sheli model. collecti"" model, single
particle model "f nucleus, moaic number.;, spin ",bit <:nUpling,prodi<:liOllof
ongular lDOPllntaof nuel••••.ground slates, Nllclear enOl'S)'1.",,1. ""d their
application.. (H-6 M-12)

6. ReactllNl dya.mico,
The Q of nucleer ~on', Compound nucleus formotion ""d brakup.
Nuel••••.fiSlliooand n•• vy illll indua:d fQCIion" F\l.5iODrellClions,types of
nuclear relletrn. Theuy of 51TiWingreaction!, BlIsi~ principlei of (il
elec:tron a=leraror ond (Ii) ion a=leralor. Lin•••. llCCelerator,q.<:lic
llCCeieralor,hlletron EIec:tron gun; RadiJ.rillll detoctor, Gas deIedors,
NllI(fe) dete<:lors,SemiC<Jl'lduclordetol:cors,Bubblechamber, cloud clwnber, ' . I
oparkchamber, (H-I M-14)

7. EIo••• _t.,y particl. PbY""";
lntroductirn, clas,ification of clem<:llWy particles, Particle in_ions.
canserwrion Iaws.1nVlllianceunder charge, Electlon' and Positron" Protons
""d onriprotons. Neutmn' and BlItineutron•• N~inos and lIltineutrinos,
Meoono: Muon, Pion, k-mC5OD,n-meson, Reeonanoe. oliIte" Quark theory,
El...:tl'OlN;gneUc5InICtureof nllCleonl. (H-6 M-IO)

I. COfIcepI>ofNuc!e.r Ph)'!!ic",RL.Ch""" TalAMcOnw Hill
2. SublltomicPh)'lics: Fl'I;Ilenfeklerand ]-!anleyPrentice lUll
3. Nuclei lIrIdPmicl •• : E. Segre.
4. Alomi~Nucl•••• : R. C. Ewnl
5. Bui~ N~ Physics:B.N,ShriYUlaVI
6, InlrOduction10Nuclear Physics: o.'lid Hs.llidlly.
7. Introduction tu Nuclei!!"Physics: Henlld Eng£.
8. Nuclei!!"Pbysics: Irvini Kaplan
9. El=",,11 ufNucl_ Physics: M.L.PlUIdylland YqV

10. AIl Introduo:tiOllto NucleorPhY"ics: Bbide &. Josbi
11. Nuclear i'llysil'l: D.G.Tal'1l1.

••



PHY-403(C): Environmen~1 Phrsic5
I. Introdlldh•••, I
Environmental science &: overview, definition, boooept, &: scope, \)'pes of
en,'irOflment.l opproactlcs, NOOICIl~I.tul'•• environmental segments, natmal
cycles (h)'droJogica, oxygen, nitrogen C)ocle). ,. I (lUi M.10)

2. Atm09pbne, ,I
Composilion of atm"'P!1ere. ilS structure, evohrtilDl of atmosphere, earth's
radiation blllanoe, chemiCllI &: photodlemi •••.l,,,,,elion. in'lhe 1IIm0'l)lherc.

I: (H-S M-IO). ,
3. EllViroomengl Re$O<irces: . t
Forest -UtilizaliOll, degradation &: """scrwtilDl water "w*,," cycle, degradafillll
& consorwtion Soil-utilizilll"" degradation &: ~Oll~ation, (H-6 M_lO)

4. I'oIllIti<Ja" envll'Olllllentl.l problerm: l
Meaning of pollution, sources, CllU$CSelementary ffuid dynlllllita, Iilclors
gov=;ng air, water and noise poUuliOll Green house effect/Global warming
ozone hole. El Nino phenomenoo. Acid Ran. "I (H-B M.12)

5. Water PoHotloa:
Aoquatic environment, _er pollllIlUll, waste water lreatrDent, water quality
parametel'S & standards, SlIlIIpHng, preservation, mooitorlitg t«:hniques pH
disaolV$1 DKygeIl, chemical oxygen demand, Iotal oxygen demand, onalysis
of water quality parameter. (fl.8 M-14)

6. AIr Pollution:
Air pollutllIlt, air qllillily standard, sampling, monitoring, sampling, analy8i •.
Gaseous and patliculale maltef. (H-4 M-10)

7. GlohIl4Reg1ouICllmIte:
Elements ofweather and climate, stability and vertical 8lId bOfWmtallllOl;Oll
of air and WIIter, visc:ous tim:e, inertia furce, Raynolds number, energy
balance, pressure gradient fur<:e, global climate model and climate of India.

(H-8 M-14)

Rof.rence Books:
1. Environmental Chemistry: A.K.De
2. Physics of atmospb ••.e: J.T.HougtiOll (Cambridge Uni-Press: 1977)
3. Renewable Energy Soun:es: Elbs.1988.J. T.Widell & 1.Weir.

"
- . i i•



ndiogalui ••• seyfert gaI""iCll,
(H-6 M-12)

4, Th~ Phy.;icsof Mansoon': R. N. Keshavrnurthy&M. Shankar Rao
Anied Publishers,I992.

5. Sol"" Eneri!l":s.p.Sukhatm~.
6. Solid Stale Enerl\)'Con_Ii •••: SHPaW8!, V.H.Shin<le.
7. Enviroomental Physic.:Egbert BodW and Rienk Van

Groundellc(JoImWilley)
8. AlIlntrodudioo to Solar Energy for Scientists and EDgineer.: Sol-

Wieder JolmWiley,\9S2.
9. Numerical WeatherPredlcti••• :G.l.Haltiner ."d R.T.Williams John

Wiley,1980.

PRY -403{D): Astrophysics and Astronomy

1. Aatrollomlull~:OptiCllI tcl~Rfrading and reflecting -(Newton'." &. cassegrain).
Radio teksoopel tlubbIe'. 5J'"C" tdCSlX1"', spa:tr1lllQO(>t5.photometry,
.pec:tro-pbOiometry,Oetect"•• &: ,mag" proce$$ing. (H-8 M.S)

1. Messqe f•.•• llar\laht:EI~ ••.i. spe<:trurn,Radiltim from hooted object, Ooppl« dIect,
Slellar spcctn.. determination of abundance of .I..nents from stellar spectra.(H-6 M-W)

3.n.•HcrUs;p••••• - a_I dl&cnlP:
Br,ghmess and lominO'lity,(HlllU\a110llof liars. H-R diagrlllll, variable..,d
binary stan. . (H-4 M-8)

4. StellarEI'UIIIll.,.'Nuclear Fusioo, Fusion rcaclion' in Star.l fllllllation of HeliWll, Carbon
0xyieJI and olhcr rcaWm •• EqU*tionof !!late'" stellar inlCrior,Mechanical
and thcrmaI lICIuililxiumin stan !llcllar evolution, while dwarfs red gianlS,
pulsar••ncull'OIIstan, black holts, (H-IO M-14)

S. G.lnin'
1)pes of galaxies, evolution of pi""'"
q••••••.••mi~'_~galoxy.

6. Geae..-11Ioeoryof nbtlvity:
Sp&<lCtime ot gra'litBtiOll,veo;loro&. tcnJ!lrS-COOtra'Vlan!&; """""",I
vcd,,", symmetric and antisymmetri. tCl\IlOr$,~ion, .pace ti••••
""",ature. Geodesi••• Principle of "'luiva\cn~, (H-S 1\01-14)••



7. Cosmoklu: !
Big bang thlQy, steady state universe, oscillating uniVllf8eflfubble'.law,
experimental evidences fur big bIlng,open.and dose uni_~ (H-6 M-14)

• •
aertruce Boob: \', t
1. Astronomy-Fundamentals and Frooli\ll"s-RobertJestow IIlIdMIIloolmH.

Thompson (Pub. John Wiley &: Sons). ., 41
2. An InlroductlOll to Astrophysics-Baid)'anath Basu (Pub. Pr(llt;ce Hall

India Pvt, Ltd.) . . 1_.
3. IntrodllClionto Cosmology ~ J. V. NaraJikar (Pub: Cambridge University

Presl) - , ~!
4. An Introduction to the study of stelllIf structure- S.;Chandamhekhar

(Pub: Dover) ~ Ii
S. M(IIlSUl"flof the universe- T,D. North (Pub: .Oxford udivenity Presl).,

,
3. To determine !he transition temperature and the heat oftranlitioo of!he

given ssmple ofBeTia, solid solution.
4, Tn study ofmagnlllic SIl$CepIibiiityof given sample byGuO)'melhod.
S, Structural investigation of a given Illlnple by using X-ray diffractioo-."..6. Measurement of thickness of thin film byTolw;ky method.
7. DeteJIIlinarillJl of b!lnd S"l' energy of e &iven Illntple by using

absorptiClllltnmsmilsiooIp<Ctra.
g. To Iludy cfbeam djver~ce end delennloation ofbeam diameter.
9. InstrumentatilOlamplifier with thermocouple 1M" any other tranlducer.
10. Inductance iimulation usingIC-741. .,
11. Dellgn and build duel ,0 __ supply usiog 3-1'in regulator: 78XX &.

79XX !tries.

l'
PHY-404 Special Practicals: Lab II

. I'. - 11'
Groap A: Any m of tIIdol101\llllg: II, ". I
1. PhOlO9ensitivityof CdS I copper doped CdS thick film samples.
2. Study of TEP measuromtnt of thick!thin film sample and type of

semiOOllduct<ll",

• • •,



C"'~P B: AllYoh of tll~ toUowl"ll:

(\Joe 'C' L•••••• ae for prlJCl'IlDlIllq)
1, Draw a Oowdlart and write a program to find the TOOl of tbe eqUllliOll

O:x}-Oby Bisa:tilllllDelhod.
2. Draw a Oowcllwt IUldwrite. Jll'tIllWll 10 find the root of \lie equalion

fl.x)-O by NeI'ItCtJ Il.Iphsm method.
3. Dnow a f10wcllrut and write a iJnlWllIIl to find the mol of the eqUltiOll

f{x)-O by F.I. position metho:i.
4, Ofawa f10wclIUI IUldwrite a proamn> to integr.te lbe given fulIwoo

II.<ingTrapezoicW mle.
S, DnIw. flowcl>lIIt and write a poogram to integl'llte the given function

II.<ingSiInJlSllll'!i,1/3 rule.
6. Draw a OowclWt and wrile a program to inlegrate the gi_ function

using Simp5Oll'!i 318 rule.
7, Dr.w. IInw<:i1ut and write • progtalll fur IittinlI of a po!l'IIamiLl of

degree n using l..Igtll1ge'. InlCrpOlatiOll formula.
8. Draw a f10wclIart and write a program to solve given set of simultll1(OUS

equati""", using 0a1lSllEliminBtlm mlllbod.
9. Draw. flowdlarllllld write. prognm 10 ..,lve giYell set ofsimul\lUl<lOU'l

eqlllliOllS using Galw ""idai m..nw.
10. Draw • Oowclw! and write a pmg!IIIII to solve given differential

equation using Eukt'. simple methnd.
II. Draw a Oowclw! and write a ptog""o 10 solve given difJen:nti.1

"'IlIIIioo using Rwlge-Kutta method.
12. Draw. lIowch1rt and wrile • ptlJiiam for finding the inverse of. given

rnatrixltranspoee of allUltrix.
13. Impliment slIl"" ( ), Stract ( ), StrqIlI ( ), Slrcmp ( ) using pointen.
14. Write. IDmu driven JlI'IeI"arn to creale, list, modifY and ca1cuLotethe

studeul rtlOOfd(\<tails. A53umelbc foIlawlng file strue\Ift.

Regilller No.
Sulriecl I mati<
Subject 2 mark
Sulriecl3 marl<

Ruowabk EIIO"V SeIIreeo
1 De!erminllioo of CIIlaifie ",I"" nf-ootcowdWlg.
2. Delelminaiioo nfwind power.
3. Wind data analysis ofl Ii •••• sileo

••

,



c:

Mk'~~ , f:
I. Study ofpas,h'e COrnponenl>l "
2. Study ofvariwsloads '
3, Oelmnination of cmstallts oftranSlllission Ihie, striJline'l.

4. Study of cavity i't'SOOalor, I! II"
5. Study of ring resonator aqd ~ection filter. .~,
6. T" design, liIbricat\!8ndlest a striplin. reson.ater.,
7, To prove Bragg's law using microwa.V<IdiffnidiOIl 'Jl"Clromeler~.. 11

6, To!itUdyrefiedionofmicrowaves .~).
7. Refroctionof microwavesby Lucile and Paraffin wax p"sm,
8. Diffrllction from multiple slits II
9. Detennination of dielectric OOl1stantof materials !
10. Polarimlioo of microwaveswith grstlng. I"
Alitronomy_Astropllyslts

•1. To estimate the temperature ofan artificial star by photometry.
2, To study char~l'I"istics ofa CCDeam...... •• 41
3. To rtudythe solar limb <!aveningeffilct " ~J

4. ToPol ••.;,ssign an astronOllliealtelesrope. ~.,

5. To estimate the ,elati"", magnitudes of" group of stars by " ceo
camera. '

Laser
I. pO\>••. distribution within He-Ne Luser.
2, Determine Ihe spot ,ize of lfe.Ne laser beam,
3, Diameter ofa gi~ wire by diflracrion, f
4, Determination of Brewster', angle and estimation ofrefradive index of

givm transp8I"«11materi.1.
5. Determination of bandwidth of a given optic! fibre.

Material ScI~II~", ~
1. Phase equilibrium diagram for a binary Sn.Ph aHoy.
1. Study of phase tran,monnation in a ferroelllctriccrystals.
3. Thermolwninescemceof alkali halides.

. J. ,
••
!



4. Skin deplh ofeleclllllll"lll'erio radialion in AI,
S. Stress me&5ui:<menl of uansparcnt conduCling nJ<ides (NewlOII'. ring

method)
6, Determination OfdiffuJillll coefficienl of oobI!llIlOm' in Gel medium,,
7. Dc:Ierminillioo of dircd and indirect band gap of a gi••.., material. by

UV_vi,ible specti""""P'l".
8, Determination of intto' alolnic lKlnd length in a dil\lOlIlic moic<ule by

studyiog roWional vibr51ionallR spectra.
<}. Studyofh~io ofhard«nd 10ft fm~es.
10. Dc:IlI1Dinarion~ res<'lrIancefr«IuenC)i of piezoeleclric e1cmmt
11. Synlbe8iJ!of conduCIing oxide fiims by JIl'lolysis method,

Rer.....- Books:
L El<pcrimcn" in Material Science.: Pl'of. f, C. Subl:ara<>,L. K. Singhal eI

al. Tata Me Graw Hill Publishing eo. Bombay

2. ExpcrimenlS with lW-Ne ta. , Sirohi
3. Experimenif,l Physics: W5f']l<J!l& flint
~. ExperilPcnlal Nuclear Physics: Pesnon.
S. Solid State Manual : Pune UnlVel"!illYhtbiiClllioo',
6. ElxperimCIIISwith Ho-Ne lasa' ,R.S.slrotri"liT Madras.

PHY -405 (IVU'Semester) M.Se.Project

••••••••••
1. To complete the experimenud wori<.
2, To carryoul the measaerncnlS.
3. To <,:hanu;leril.e\he SIIDlples.

4, TootDintheresuJlS.
S. TodJ8wtheo<:nc!uaions. )
6, To wrile the projed report.
7. To.~ for \n1em&100l1 examinaiiOll {20 Marks).

Project Repcll1:
1 SIO•••••ts have 10wrile. 'project reporl'
2. A report should be • """cl •• IlCCOUDtof projeCI wort< o;)Olaining full

descriptions ofille aim., method ami 0UI00m0ll,
3. Length ofrepori should not non'lU'lly exceed 4O~ .

••
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,
Asmsment Crl"'r~ofthe PJ'(lj~t: . ,:. J;
The follOWIng.Nena ar.lOused m .~'ng the pro]"'" ""rk:
(I)The ""lIdu.! of PJ'(l~.twork: . II
The following questions are considered in asse'sing hOW1'\'Iellstooenl, have
carried out the project work.' ',I I
1, How diflkult WlIS the project? .
2, How well did the student und(ll"stand the scientifi,:'principles behind

the project? ,
3. Howwell did the <!IIden!plan the project work? I
4. How much effort was put into the project? I
S. Was an iDrerium report pr=lCld on time?

6. Wasthe sludent's project logbooks ad""uate?
7, How much initiative and/or origina!il)' did the student contribute to the

projOCl?jj

8. How well did the student cope with problem. lhlt MO" during the
course ofm. prqject?

9. Did. project reach • stage of e<rnpletion where ni"'lllingful resultsv.= obtained IlIIddefinite ""nelo,ion' <:<I\lldbe draWn?
{ill The ProJKll«port: 'ij

L lIDw wen did the report set out the background? ~I
2. How ",ell did the report describe Ihe underlying them?
3. Was the report" reasonable length? I
4, How well ",,,the report structured?
5. How understandable was Ibe written <:ootent?
6. How well did the report describe tile exetmion of the JIl"<!icct?
7. Did tile report have an adequate summary or con~lU'lions?
(III) Oral Euminatln'"

l. Did the student adequately describe whs hu9he had done in tIleir
proje<:t? .

2, Did the slud<:!lthave a cleat interpretation ~fhislber results?
3. WhBt was the clarity and overallSlandud oflhe presentlltion?
4. How wdl WHOthe talk/presentation stMtured? ,
5. Did the student cover all the relevant material in a reasonable time?,
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