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r;par:r., ;rn,:l :',, lat 'ir;es, ,-inear indepenclence, []erse s. din t:ns;;,-irral,ty" Intle,t' ]l1t-rdllcl"' I-it'etlr

i:,,ig;r,,1 val;es .:rd eig,,,,ir 1ii:clors, Diagonalization, Complete ofihorr,-lrmll sei:; ol'futrr: tit t':''
;.. o-itrpl,:r: \'i ablei: C ri.tchy- Riemann conditir:n, aniilltic {'uircticns.Cauchy's th :<:r'ern, ( ar'":l'r'"

iirte;tra.l i,:rnr.t ia. L,ii,ire'r,. :,eri,:s singLllarities, residue lheoreitt, clolr[.c,ur inlegrr,itior,, e vaiuatiilt r'ri'

r:i::fi,.:i.le ir teg,.',1s, pt't..:: le .lis.

i.i,rciflc'ierits. ,:cond 
'rr 

jerr lin,:ar ODEs uvith v;rriable crlefficir ilts, Soltrtion by st' ti':; exi:ri:tt]::i orr

l.1,3rlilol16ijlc:rn,, gs clilTl,:rer,tial eq,rations and solution by the rnethod ,lf (lt'een's functiq'n1,.

i:li)n\:rratint, fUrr,.ltionS,, trrt:-t,;BOflr,lity COnClitiOnS, reOUrSiCln reIatiOtrl,,

irrt*1.:lal ti*,r,, ,,,rrnrr, l,o r,'ier i;rtr;gral a,rd transforms, invcr,,ion theorem, Ftit.rtli'rl' r-riill:iJ:i)'i:il'i t:)i

rl;:ri,,al.ir,,:s" {r.-,nv{)li.rt,xr il'lconrnr, I-aplact, 1'ransfbrm(L,T), LI' , | []r:rivattive's' Inre':';r: [-'l'. I';ot.ii'i''l'

scrii;,;: p1)per ies anr-i i pr>iicatit:n:i, discrete Fourier transfiirrn.

(-lL,.i\ SSI { l,\i, M}r(-] ii i A fti I{lS
F,rel,,minaries. l.leivtl:ia; mecl;apics of one and many palticle sy'.rl'3m:, (lonservati0tt il.r,t i.f ot]sl.lil tii :;

,!;; il,,;ir r:lass ,'icationr Prrnciplt= of virtual ,,vork, (ieneralizecl coot,iinilier;, D'Alert-rb',:rt':, Princitrt,lrJ tt-r''i

i-,6g;.;angr, s el,rtatjoxl:,r, \elor:it1,-clependent potentials artd clissipat',>n fi.ttlction, Sirn:rle r,r1:plical'ioitr' '''i'
rhe ,.afrangi, rr fi,,nr:,rla ion. I-]amilton's principle. Lagrange's e{ ua1i()ns fior-n Ila tli ttl''t's pt'irlr;i;rir,

i he i l31r i ltor;-,ln tblr ru l,rtion c i lnechanics, Legen<Jre trattsfbrmations itnd t he liarn iit.c' 1r' :i equatlrlii i I I I

ri.roti'n, ,(lvci,,; cogi,-lirltes aird Clonservation Theorems., Hzur,ilton's equations tl ,,i'rr Il*trrilir li','

i,.i,.,,,lple 'ih,, 
r,rinciliL-,,yi:leasl action. Simple applications of the i lan;rltonian fi:rrrtrrrla i'lri-l'

i.a*,:,;rici,., irair lsforslr.r lio-rs rvitlr examples, The harmonic oscillat,:r. [',]isson's brac,<e':',, Equalit:rlt: i'l'

i*nt,r;n 6.;td c,lservi;r ,o1i theor,,:nrs in the i)oisson Bracket I'ormu,,ttior'. F{arnilton-,iitclL'i ([lJ) tiietr;
'i'he il.i ,.qui-..iop f,:r' lllrriltorr'l; principa.l function, [{arrnonir: ,rsciltrator as an e]liainPic o{" tih* []l
metlrocl,,'f irt: ,1.! e{llii1 orr Ibr tlrrnih.on's cliaracteristic ['uttclion,'J'lte ai:tion''angle va''izririt:s

'l'he []enr::al ,Lrce: r'-rv,t-b6d) central lorce problem and its t't,'lttctlon 10 thc eq'li\ tll:ll1t c'ti':-b ril','

-trrrol,,icm. flrr. cquai.ir rs ,rf mirtion and first integrals, T'hc equir rlenl one-dimetrs:oral pnotr[':rrl ilr'"l

i,r;rs.;lI.iciiti0n of orbr ,, I'ht, d,ffbrential e,luatioll of the orbit. ( losu|e and stabili,y r.r{' orbits. 'i'li":

i:,.e{:itri:,r pt ,rbk:::,r.Sictrii ,r::rittg tn tr ct,ntral {brc,e field: Rutherford s<.al .erin'g'

iii;1irl borl;,,,C,nanricr,; l':r,.i[:uL,:r a.nqles. F.uler's theoreln on the mrttion cf a rigid boCy fi'ate o1'':iia'tF''

r.:t'a v.ect t.. i ,rl (lori li ;lorce Angular niomentttrn and Kinetic:,neri;Y o1'motion llbilt-lt il poinl. iil"

[_u6:r equ31ic,,s o1.fflr,..ic,lt of'ri;1id Uodies. tr;ormulation o{'tkre probism of'smalloscillat,olrs.'['h',: eii t:i'

r,;,lu*: ecliratir rr ancl thc principal axis transformation, Frequer,;ies of {iee vibr'rtiLlt't anci i1(}l'iti':

*:oldInal.r)s. i tee vib,lr iiti ,,r-r cif line]ar triatonric molecule.

{r. [-,]1,{lT};1(}I' 1lN,\h1r } CS & Pi,ASMA Pf{YSICS
1,,1a:,.,l,ell':! ei. LtaIicilrr; v,rctc)r irnd scalar potentials and ttre wilv,] eci]iirtion" Car-rg,) 1i'alislilrillitlii'i1:',

Lor^.,rlrz [riu.Lj{;. CoulL,rut geLlgi'. Cireen frinction ior the n'ave eciuatil'tt" four-veciot ;' tnalhonliji:{iili

;'ri'ti:u:rtie., a,f 'l',* 
,1r,, . riir. i,r special rr,:lativity. maLrix repres,:ntation of I.orer:'iz 1'rttnslorrnlrl'ttil,

c':n,;,riarx:,: of ,,,lec,tri:, 'rr,itinicS, trilnsforrnation of erlectromagnetic ''ieldl;'
Iiacir.atiog [ry, mor,,in,;,r cl',rng*s, tr,renard-Wiechert potential and fi rld:; l'c'r a point charp;t:" total po'v'''t'

r*rJiatr:d i)v ;.,1 sa;g,;, ,:r rted ci,large- Larnror's f'ormula and its relili.ii'istic genci al'li,Lti()r]. alltlrll;'rl

rji,-qfributj,.,n r,,'raditri.irrn cnritte J by an acc,elerated charge. radiat:on urnitted by :t r:h;.rg,<., in arbiliat"'

i:),tr{:nel:r, rei Ltivistiq, inrtion,,listiibution in frequency and angl* of energy radiaiec l:r\i ac(li)[tri:tijil

i. 1'rargie.

l'la:i,na: delirr
in e ier:trr-, tna[,

{ ,ratiierit iJ rjr

,rion. [],b"e :ihieiding phr:nomenon and criteria for
.,etic i:1, ld ',Jnifc',nt tr & B Jields. Electric field ciri

;:'t. liur'' ' 
"' 

;rcr:elt'ratiou and rilagnetic mirror clt-ecl.-

lrlasitra. tnotiol-t o,' c'tai'ged parii':il;';
i. hY r in-un iIbrnt tr a5' r,r:l osl.atir: f i';l"i .

,lur\,;ttltrt: drifi. aei tr,ti ;,i1 ic ittr,;,ltiat,t:r.



ti Lt{:l{lTlil(}F, I cS
i,)peratio,ai , lrpiifir,:r- issic op.Amp. Differential arnpli{ier, tir,,, etnitier couplecl Drf"'lbrettcc dt tt'1,

'r 
r"a.i rsfer ,:har ,lcterisil r;s r--,f a i:'iit. Ampl., an example of an lC 1)p."Arnp., offset r:r'rrt volt;'tgr'l :1!ir.l

i.r-rrr::n[s. ilrci t:ill]tellr't tf Op.-z\mp. Parameters, freqtlency re:;pori:ie 01' Op-atrrp. i[-rnear alli'li']';

!,r.st,)ilis: Ba::,r.: Op.. ,1,n p. Apr:lications, Analog integration anri dif'lerentiation, Iil :'.:t|0rric artr'It'f,l

{,.r:}ntpul.a{ion.,.16,6-1;1i.ar anaio; systems: Comparators, Wavefc,t'l;l gerlerators. Cor"rrilir 'a.:ional }'oiirc

ilasic lo;ric gri.es: Oi..,iNI) a'rc1 NO'I gates, NOR and NAND iates. Iloolean alsi:b:'a DeN'kirgitll',;

rtreorerni" e.ir, iusive r.R ilale, ohLrracteristics of logic farnilies, sur,'itral-E)ci togic fami!ieri: I{'i'l-. 1X-lf i ,

ii,un.satur.;rtex, logic f irrrri ies. l''i'l. and ECL, Unipolar logic lamilic,;.

i:iee*rential Lr aii, Flr,r-fiops: ItS Frlip-flop, level clocking, F,dge trlggcred F'lip Flr-rp'r;. i') IiliFr 11op:; 'll"

[,iii,flop,;, .ll, mas'{l s iive Fiip-flops, Registers: buffer, shift a:'d q;,rrttrr:I shifl r"-'g,:,lt]rri, cr)LIrilrt':"

i-r'pl": si,,rc,h,',uro,rs !r: rinFj i:cunters. tri-itate registers, Bul'lb': controlled bul'ri:t' l{egist'':r, '}il:'

,,rii,,r,,r.,l s,1i,icture,, i-ztl:h" n,ultiplexer, Demultiplexer. decod"', .'i t-[J Memr]ri':s RAM' R{ rh'l'

i''It( Ih4. I[1Pf{t]\4, Ai iil a,rrJ D/A convertcrs.

i,,fici.,prr:,r:el;t, rrs - ii,-ri dilig r olcept of microprocessors, devt lopirrg inside r.r1' t'lri'.:t'opt'ocersrti''1"

Inst'Lrctii:ii-,r c, cles ,li .;tructiin R-egister ,lntroducing Rn]SET Prn, i:ttnoducing cri ;l.rip os':iiir'i'<:''

ir:te,.laciil;g Ii'] devi,,.r:s. inl.rociucirig Interrupt lines :Stack. Puslr, Pop operation 'deia'" 
in seru'ii itr;'.

.iterruptr, lil ltiply r lerrilpis, !ocatLn 1or irrierrupts.lntroclucing ilorv and lbst dater tr;rtist'er, Statui r-'i'

i:;ea,;ures o{' ri0B:5 r',*ic',:rproc,:ssor" Pi; oiiugrun", of 8085, trlr,ck diiigran, o{' '30'i1! [ Pl-l oi' ''t

i-'icr*pr6r:,esrs,:r, timii,,-t ,rJci coirtrol, systern timings ancl interrup{ tinrings clf 8085. nelisters ili [iL'8:i

intor,iiicirrg rnrljrlr)l-y a ,d I,'O de,,,ir:es- a preliminary' ideas. Numbi:r ,ryst,:t'Il, Irloating I'r:i1L ttotaf i'3lr

iirstluctir-ti.u; ur:t of ti{ ;i5 1"1zpe:r of instiuctlons- Data trarrslbr gro,rp, r'\rithmetic lor;ic llranch gft'tt1:'

slacli IiC r.ria, lrin,: ,.r(i ntl(-,1 grorrp, addressing mocle of Intel 80i,.5, e:iatnples of lr.ss':lrtill) iatt.lir'l6l":

ilrc,,ri.illfl:i c,f' ti0tili. s,,rmr:ring r-.f two 8-bit numbcrs to result a ,6-bii. rrumber. sttrrlrtllll twtl l(:'-i:il
,,,.,ri,1.,,rr, rnirii,plylnp -w:, 8]'bir number to result a 16-bit pro<lurt, block tratlsfer oI c;'tll ll'tlln ']lt''"

ir1..r,{Jr\/ i:,loc"'i to 4rtii,,,,. ,lCD tc, l-rexaclecimal data, findingthe largr:st nrtuber in tt:iei"ieri.

{.,}U,qgYq ;X{ r\llEc f-ri r\}'trCS
iiia<i*:quar,y c"classr,,.rrl -nechariics, Plank rluantum hypolhesis an,i radiation law. Pholrt'llectric' ef'i":cl'

t1,::-breiglir.,,ri ii,Ieory. rir:l-,pri,11nr-'r equation., continuity equation. l:hrerrf-est theoreln, etJrttissible r''i''lr"':

fi.lnr:,rionl,, !,lerlreral iir.ill.rlisnr cf wave meohanics" represeirtation of :itates and clytla,r:,it-a[ verriairier"'

-ctati,:rnar.,, sialo,:s, Iichrird'nger e,luation fbr harmonic oscillator ancl tts :,rllutiotl.

!iup*rpositioii prirrr:,11, , unt.ertainty relations, commutation reiationship, <.rtliprlr:tencss rillri

r,oirtra.liz;itiorr ,-rf eig,,,' f;rrrctions, Dirac-delta function, Bra & Ket rlotaiion, matrix rt)pl l:;tllltatit't'l r':l al''

r.rpela{or. irarr ,olic orr il zitor ar-rd its solution by matrix metliod. ['i:iserrberg equatioit t'i'' lttotion'

,r\.npi.llar i'llorrrr)r1tl.tnl in quantum mechanir;s, commutation relal.i"nsltips, eigen v'ilIttc'i', ]jpin an!l rt;'i"

rnor--.le ntu,n" I',luli's r::,rtrice:i" arldition of arrgular momentutn, Clel'i;ch-Gorclon coell]r:i':nls.

(.en,.ral lbrce, problerl, s;rher:lcally ,y*rn"ttia potentials in thtle clinrensions, sr::i:;,rratictrl o{' v"'l'r,'')

f;,i:l1;,,tion, prar!i5,. thr,ri:-,limensionai square-welI potential and , nerily levels. thr' 1 vCrollen a1'riir

si:,Xuiion,-rf th, ra<lial ,,qrratirtn. energy levels and siationery state ri'ave fttnctions. disc'i:;t;ion of'll<t l1r'i

:.i atr: s: dt: t;ent';' acy
'r 

rr-*-,;,..i,,iep,e ,,Jei-it gll,lttrlbatiori theory, non-degenerate case, first orcler and second pe"ttll'bra.tioit"s r''''i;il

thc r.:xample r l an osr ll;rtor" dr:generate cases, removal of degeni'rac5'itt seconci Orl!et, rleelnatn e f le'':i

r,,,ithor-lt ,:leci,ln spir, irst-ornLr: Stark effeot in hydrogen, perirrrbed energy levrl:,. {ort'e(it e;'l('rll

ti:nr:ti,on. occ'..t rence rrf l,erltran':nt electric dipole ntoments'
i,,'ariation;rl n i:thocl, ,:xi,r:ctaticn value of energy, application to ':xcil.ed states, grnltt'tc state o1''l':

il.o*t, Zt,:ro 1lint er:.rij of r,tre dimensional hannonic oscilla:,tr, Vander-r'r'aallr irttei'action., tir":

iir, "[r,.tr]. ;,rp1lrr r,.i1121ii.rti. ,lpprox,mate solutions, asymptotic nature'if thr: solution, soiul o'l ne-'at'ttil'l irti'r

;i,3ir:{..o,irir,o, ion fo,ri',u'irr'. encrg,y levels of a potential welland qrtantization rule'
:j'l-,,,',i1, 

r.r{' sr,,;1terin;::; c iffbrentiitl and total scattering cross se.tiorr. r,vave t.neclrar ir''al pic:tttrt' i.'i

:.r:atr,,:r:inq lL the sr.:,ittr,ring aniplitude, Creen's functiorts anci formal expre:':;,'-)ll ilr sc;:litt:r';!r;-l

;,r'piit,ci,:, 'f! s tlrtrp itpjlroximation and its validity, Partial wave analysis, as1'mpl.r:'tn tt'i' tr':h;Lvi3 r"'

ir;Lrti;rl witves and pirii,.e ,;hifts.



I

?n;,-dep,:ncli,nt peil.trlbrtion tlrertry. first order perturbal.ion, Hat,nonic perturbatio;1, ':'r',1111i's Gon'jert

rirli: Ioni,ra'ii,,lt ctf'a ll.atoln, rrbsorption and incluced enrission. Selcctiotl rutles" lderti'.:al partir:ier,.

i:tl ,:ir, livisiic { italli-un; n echanics. formulation of relativistic qrrantur.l theory. rihrr lllein-(}orliftlr
r,r:1ui iipn: pl*ri,e r.l,al',. sc !,r1ion:, charge anrJ current densities, '1'h;: Dil'ac equation ti.x r,r Iree Parlr',:ir:

ilatrices ,rlpt:rr arrd lrirta, L,orcntz covariance of the Dirac equa:ion. fi'ee particie sc'lutiotts 'rJ16r 1ili::

i-:ilet gli sleotr'.' ryt.

i-he 
-strin 

of r ie [-)ira : p:uticle, Dirac particle in electromagnetic fielcis and the ';ig,ti'ic0nct: 01' l.it'":

ri,::gl,iltve Erlei:,{y stat:,. ;-}irac e:cluation for a central fie1d :Spirr angttlar rlotl-lct.,u'tr. aPpt'orit'irtl'.'

rr,:ilurtiolr spi I --orbii ,)n;'i'g)'. st:paration ol' equation, the h;ldroge : atorn'

ri'[':\T'IS il'IC. rtr, ]M[,]i lt i,''\NI('S
El*rundatrotl l,{'statis;,icill mec]ranics: macroscopic and microscoilic states, contacl bi [\\/een siP,tr:; ,lr::'

3ns-i {lierrr.,od",.ralrric:,. plry,sical significance of ()(N, V, E), tho c lassical gas, entrr.:'P'; r-)i: tlti;ting :tt.r'.1

(:iibh's p,iradi,:<,, phal,.: space oi'classical system. Liouville's thec,em and its cons(::.lLlll'r{:es. quaniur.lr

sia1.r':s and plt;.,re S1la,:',,,

It.lelirenlrt of t:nseni,';le {heor"y - A system in microcanonica!. caitonical, anii 1l:tttcl canon'e;ii

rrtsrrprblr)r;, p,,rtitiolr u;r,;tions, physical significance o1' statistir:ill quantities, exi.rl11r)l':r r:r1' clai;:i,ciil
,:,fs{il)11. glrerp:,, and c, telgy-density fluctuations and mutual corresl;ondence o1'variotts ,:r'l'embles.

Iicrliriulatior,l, ,;tr'quani rm itatistics - Quantum mechanical ensernbl,: theory, densiti' lna'ri:i. slati:;1"it.:-; r-'r

!,,,.:lriqir"rs qirar]1 rm n'le(:.iar ical ensembles. s1'stem composed of indi:,tinguishable parti"le;

i{'hrr6ry *f si,rnJrle 6lrrseii -lderil gas in various quantum nrechan,cal cnsemble" hzll;xr;t:1,-Bolt;lmi''ttii'

i:iosr;-llinliteit, trrern:i :)ii;tc disiributions. statistics of occupation I'irlmh0l.

!rjeirl [Jr:,r,ie ,lcl Fer',..ri gases -'fhermodynamic behavior: of ::u] r,.Jeal B(lse lr,rs [:'osr:-llin:,iltl,i.l

rj,:)1{iensali6n and. ei,rm,:iltary excitations in liquid helium II, Tllermi-rclvnamic belta,'it;:'of itr, i,.iclii

r;cflni gar,, tl.,: elec!.r'.)i1 '.Ias. nonrelativistic and relativistir: degetieratr.r electron ga:,;, iht:ot'y oXr ',','1,1t'''

r-liryeLi i' stat's,

litaiiisticrrl l!,lilchianfr,i:r; of interacting systems - the method o['c]uster expattsion iirr rr t:lassica[ ;'ia:;.
'1,/iri.ti exllan-c on r)l'ti ,:,:rlu;rticrn of state.'!'heory of phase;r6p5ili,rl'l - generaI rerni:r:k oli the p'rrlblel:'t'l

i,['c,lindeils:rtri:rn, Flu,:iLu-t.ions: thermodynamic fluctuations, Spattal eornelation in a {'lricl Brou'ililiil

rflotron: i::inst.,in Snrs,rlilchorvski theory of Brownian motion.

41, [-I];{l'{'};l0li tc ,& [,] t( ] t'oN],c DEVICES AND OPTICAL M{)D{lf'A'l'oRS
lipelial L!ipo,,rr devii:,:s Ihyn:;tors- the four-[ayer diodes and th':ir basic chztracier rrtics, Shoci ir"r"'

rJio<ir::, thl i:e t,l t'mitrai ,.ry:istor, l)iac & T'riac, SCR" UJ'l'" [rield conrr:olled 'fhyri:;tors.

i_lnip6tal Llc,,ices : lFLrT, Iv4ESFET anil MOSFET, basic sLr'ucti.lre" rvorking ;:iiil device l-"1

r:haracteristig,. small ,;iilnal eqr-rivalent circuit for Microwave pei'forrnance Introcluct,t-t;r to N{lS .lt.'.i

ll1i:i r.Jior1es.,;har.ge,:,:i,pled d,;vices (CCDs), basic structure anci wori<ing principl,;. \4OSliliT-i-r,isi'..

rl?r,ir:r: cl',lra( lt:ristic:, types of MOSFE'f .

Fiper:ial k!icn, rvave [.;.r'v ces: Tunnel diode and backward drode- b.rsic device characieii:;:ics" Il'4P;tt'['':'

,.iio<tr::; aud tirr::ir stal:.: ur<1 dynamic characteristics, Tranilfer e[,::ctrcrn devices- tl'lnlrl'r:t'red 0[et:il't''it

i: ffi:ct" Gunn' llo<L:s

F,loionic De1j()es : Ft llitlive transitions, [,EDs, Visible u,-,,1 1r1ali:d Si] lasers; Photc rlelr:ctor:;; Pl'o:.r'

r..onl!uct1r, ,& Photo,:.ii,t<e;, So[;ir cells, Solar radiation and ideal conrersi<ln effici';:nr,]r', F-rl .fune'ir'r'
:,ola, celt:,, [-l: tu-rc jlr rrti,.rn. Intt:r{ace thin film solar cells.

i)ptrcal hlo6piatr:rs arrd i-,ispla:,,Devioes:Modulation of light- Bir':frin13ence, C)ptici,rl i,"l1.i'rit1'" [rit-'r.:'.r'r''

,,,pti,:. M;gne.9-olltir: ar:r"J Acoustic- optic effects, Materials e;tllbitiirg these Propt)r'it,rr. Noti'"liiei,i"

,.,grtirs.Dr5pla 6gyj6 :.ii Luminescence, Photo-luminescence, E,i;ctrt-lumittescent:e. Liquid cr!rlt:ll

cii splays. 
.i'.lLu 

r,r:ric d islrlzrr s.

,,i.T'{}lVlIr[] A :'iD MCi {,[ CUL:\.R. PHYSICS
{.,)urrrturl stil1..rs oi'uri,: e lccl.ron atoms-atorlic orbitals, Hydrogetr ;pecinttn, spin- oi'bir(l's) int,.:l'acrit.,ti

t:,i-teir!I1,,, f i,re s, .iuctur(:r i-,f iiydroFen spectrum inch-rding l-s interactioll &t:rd relativistic,Jo:li'|i)i')tion. slle )tril

c,i'a{i<ali eierircntr;, l'ipe :ttrr.rctr;re in all<ali spectra, penetrating irld lron-penetratir:il':'rbits- i.rtten":i'.',

ru lel.

" ,"r", "r?*?nies
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'&ii's }.riinc itle' eri'.'ilitlent and non-equivalent electrons, grorrnd slale (basic lercl o1. cli1,f*,erii-'ictrrents)" 1'\'\ 
' electll'rl:'t'steml;. interaction energy in L-s. and.l-.]. cor-rpling, I{ypenfir,e struc'urr:. lirr,,ri:rc,irrir:nirrg ff:;:chil.nir:; rrs (genenrl ideas). 

vvr-rf'rrrr6r r

|'l0tlnal lnd rlnotnal'rus Zeeman effect, early discoveries and ci::velopments. vr--ci.or l.r),,)dels .n',rr,:i':iec'l"on s'y:;t*irt in a-';'.ei,k rnagnetic field, rnagnetic moment of a hounJ electron, rn*grrr::tic i,tr:rra,.:,iii,::r:i'lols-v': sclecfron rulc', it:tensitv rules. Paschen-Back(PB) effect -- prirrcipal ,.,-i", r',ili.ct, zlc,erna.* ,rlr,iPB i:ffbc'i:; ir: hyclro1r.n. 'ilark efrect- discovery, start errect in ilydrogen. orbital mltl:1, u,eak rrir_isi.rons el ilct l,r I-l vc{rr. 1e t.-i;yp;s 
o1'moi:jcules: ntrar ancl diatomic ntolecules, symmetric tc,r.r, asyrnmetric toJr arrrl r;pherical toliiilol*cules' R 'rtatiotl;' s.)ectra o1- diatomic_ rol".ri"r, rigid rotar,rr nioclel, .,r"rgy lcr.r:rs, slject,,.rir.tr:'mparison ''iith Ol.':erved spectrum and non-rigid.uiuro. m,rdel, Intensities,{'sp,ectral iirir::,,itlicl*l'\'a''e si.rectrorll;te':" Ranrart spectrum; classical and quantum theory of R;rm,tn [-,tfer,,t., g:,iri,.,rr:titl iona 1 Ral,ran spe, ;ln, n1.

1"'ibt;ll.ioriiil s tectra c 
" 

rllattlmic molecules: simple harmonic rn rdel, cnergy le'clr, i;i*cl sfirct.,rii:ii')lrrrllilrii;c)n r"ith olr;er,'ed spectrum ancl an harmonio model" vibratinf rot:rtcrrs. lrrterac,tion r,,r,t'lta;iotls anci vibratlllils, fine structures and P-Q-R branches, Il,i spectrofreter, \,1b,:atronai R.rr,,ri::i1e{'lrurl" Vil rationai i.o.ationai Raman spectrum.

ii(f{,!D iiTA !"E IIH'\"S}CS
i:ie<;tron'q in:iolids;rrd Electt'onic Properties, Energy bands: irearly {ree electr*n rrroclel, orip*r,ji'nerri'Jli gl;lp i;td its i rallnitude, Bloch.function, rrJnig-eenny, r,lodel, wave e<1u;rti,xr of electr,rrr in;r<:riilr{ic Pote rtial, r'('la'rment of Bloch theorem, 

"ryriul 
monrerit o1'ain electroil. s(luti.n c,l'f,l;:n:xrtir'lll::ii1;5' K'rt:'.rig-Pr:iitiy Iflodel in reciprocal space, empty lattice r\pprr.oxirrratio," a1-rp,"rr:rin:ate:;*lurionrrr3ar zon0 bol.tr;lavy, r' urnber o1'orbitals in a band. metais and insriators.

l,er;mi surfar:ls ancl rrrle,;als
i l :ct ol'tenrperatLl{': rtl.l F-t-r clistribution. free electron gas iir three dimensicn. I.rifJerent r-rrrf::ilht-ines" redl'ced an',1 p':i'iodic zones, construction of Ferrni surl'.rces. nearly free cle, tri,ns. eleclioi-r.''irrit:' opett'or['its, cill:ulation of energy bands, 'l'ight binding, wrgner-Seitz. coSersii,e: eliergy, pst,:,rc!u
ir.rtcnlial inetliods' [:,;';.re,'irnenti'l rnethocls in Fermi-surface studies. qua,tization ol,or.birs in a rnaqrlr:tic
'le ir.,. cle lla;lri'v'an Aiil,e n Effer:t, External orbits, Fermi surface ol co;rper,( lr1'lial r,'ihr; (ion an.li flrerma{ properties
i itll'ce dvnar'tics iil tn<'noator:ric and diatomic lattice: trvo atoins per primitive ha;i:;. opticai rrir.itr-or'r:'if io In{r{i-:s, <;t.t:ilr;.i: ation of elastic waves, phonon nromenIijm, inelastic nel]i:rcil scatteri*rq Lr.r,
1'ho;ions' AltJ l'rmorrii'c:l'stal iltteractions-thermai expansion, thelmal cc.,nductivitv, rl1,:rrrnal resir;ti,,it.y,i,t'phOnon ga: , unrkl:;;ip l:,roces;es, imperfections.
tr:. ler,; tf ron- Fht llorn in ti r:riretion- s uperconcl uctivity
''1e i';snereflfc':t, heal l:a]racity, energy gap, MW, and IR propertie:,." isot.pe ef1,ect. ['h,:.retica] srjr/{r,,lhe r"rnodyna'ltics ol'':,ulrerconetucting transltion, London equatior,. coherence le*,,1.i6. ( r:roper pzriri*s
''iitr: to grli0t lns, [:i(]S theor,v of superconductivity, nbs glounil state. flur ilr.rilntizar.ioii 1,i,.ii;pr:5i;61r;luct:'-ig ritt,t, iluratiort of persistent currents, Type il srrprerconductcri.:j. 1/or1ex stal.s.i:tirrt;ttiolt ol Hcl ;"rd Hc2, single particle and Joserphson riupr:rconcluctor I,"rn re iipg, DCi,\{.1.l':'scphsc,ir efJ ::ct.

i''la.sl}ltom'cl, Prlaritottiri- Dielectric function of the electron gas, plasma o6-rti:sr. f)isl>ersinrirclalion lbr ilM w3i'e, ll'ransverse optical motles in Plasma, frarrsparency o1',Alkarli mctai,. i^tlte 'tlfrar'ir:li,t, Lon;,.rtt'dinal Plasma oscillations, Plasmon, eL:ctrcslatic screerin,I ,ancl screc;red( oulornl,. pr:tentiaj, [,[ott rrretal-insulator transition. scri,enillg and phoncu:; in m*tni,,,t'cl,:r'itorrs. L5'[' r:elrl icn .

.{.itie}ectric an
i', {a;r 'n'eli ',i er

ilt-'lci at an ;

polarizahility.
r, 1as:if'ication:

.l fen"ror,:lectrics
irations p,rlarizatiorl. macroscopic electric
iom, I,.,re'trtz filed E2, fields of dipoles

elec;lr''rnic polarizability: structural
displative transiiion, soft optical phonons,

field, dcpolerization filecl. i i;local eler.:irir.:
inside ,;avity Il3; dieier:tri:: r:onstilnt and

pltase,ransition; ferro-,::l,rc{ric crvsr,.rl:;.
Landau iheoly of phase tran. itiorrs, f irsl ,ii;i.l



-x:i,nd order trarrsiti ,n. antifer:ro-electricity, ferro-electrir: dorn{iin, piezoelectriciil', ll.:rrr.r-elastic iir
rt fltiilal C{:rat}l i.:S.

;'r,Ila;lretirsm- :.ienerili ic:c'as of dia- and para- magnetistns, qualirum theory of 1la,'arti'.iJnetistrt, litrc
i.ilrti) ronri, H ,nd ruir.r ir,:n gror'p ions. crystal field splitting, querr.l:hing of orbital arigr,ii]i ntonteltl.rlii'I.

,!i:r*{.'trosc{}Fric :,;plittiri t f;rr:tor. rran vleck ternperature dependent p;rt'anragnetism, Clo*litrl.l iry isentrc,pi,.:

ii,i:nrag,;nelizal,:-in. rluc':r:a:'dernailnetization, paramagnelic Susceptir,ilitf, ol'conductiott t lectrons.
ri lptir:al U'roc'',sses cBi 0>citons and defects- Optical reflectance,,:rxcitorls, Frenkel irn,,[ ]Ucltt-Vv'arl;ti,,'i'

i:'.!ici,,ons.,{lk;rli []alii,':s and Molecularcrystals Defects: lattice va! anc;es, Schottkt:y ar d Frettkel ;i,.ri,.ir-

r-,f'l?'.1s. clrL.,ri cente'i: I iind oiher centres. Line defect. Shear strt,lgth of single cr]'ritals, dislo,citlit'n:r"

r",r:lg;'an<1 scr(',,v disl[r,r,ttrt-ins, B,:rger vectors. Stress fields of dislc,,.,atit,,ns, low angle: g,;rin boutrclatiers,

r.iislocatiln dr risitieii,, rji;locatir,n rnLrltiplication and slip. strengtl, of allo),'q. disloi,;:rtitn:; and c,r.!':itii!

.1116r.:i;ifi , h ardt:,,:ss,of' n iat, :rials.

i,; U*-,tUrt*. .,:.S{D [',,,,.R'fICLI PHYSICS
i,imcl**r i.rtrt*,r'acti<lrr;r : l'Jucler,n*nucleon interaclion, Trvo-nucleu,n s;,'stem" The glro'lnrl state o1'thi
r-i,.:r-iicron. T'r:1.,;or forl.t s. Nucleon-nucleon scattering at low energ'., Si:attering length. [r.l'iectir,c la,tg,,:

i.l.leory', 5,p-irr :ieptrndr; rcl ol'nucIear forces, Charge independenr': and charge sy'rtttt:r,:ttv of'rlr"it:: ]e;,.i'

ri.irc;s. i:o-si: in lbnlal,sm, E.rchange forces, Meson theory c,i' nrlclear lbrces arrd lhc -t',,,1",,l,,,','.

inter actir:,u.

i'rlurleilr Re*ro:tions: i..erction cnergetics: Q-equation and threshoi,l en',:rgies, Reacli.tt't:; ,:)loss seerl.i.'il:t-

!'l,es,.uranr.;e: i ,,reil-\ii i1,;n :r sing,le-level formula, Direct and co;rtpor.lnd nuclear re; ct.ions. FoL,trai

rr,:ac:iion therlr ,: Partrr , \iave aljproach and phase shifts, Scattering mat;"i,'i. Iteciproci|y .hcoren:.

t'riur:iear lle.crty : Ber;i ( c:cay, Iemi's theory of beta decal', Shap: of'the beta sper;trtri-tr, '['ilta.l cic,]iri','

rate" r\n6rular illornor tuln and oarity selection rules, Cornparativi' hal{'-lives, Allor,,'et liilcl fortlirlilt,t:
iran,;itirx',s, S;'iectiortr rul.:s, Pal'ity violation, Two component theriry or neutrino der..;il\, l-letecti,rltr *nri

rrro;:r-"fi ies o f r r eutrinr.;

{ianrma der:a',, Mull.r :le lransit,orrs in nuclei, Angular momentum and Parity seleciior rr;les, Int*rnitl
i.i:,nr/ersii)n. lt,,,.lclerar i ;,rrl,;rism.
i'rlm*:fu::lr morr,slls : t.iqt.id tlrotr model" Bohr-Wheeler theory of l'issiott, Shell Mo,"iel f:xpeLini*rt;ri

rvi(li)fllce fitr shell r;irbc.ts, Sir;gle particle shell model, Spin-oririt intr:racti<)o attr-i nri,,;;ic nttrllt:tcr:,,

.,\nrilllis'>1'si',:l[ fi]{),il)l prerlictions, Magnetic moments ancl Schrrridt }ines, Colleclivc trtoclel o1''Fioi l'

ancl lvliottr li;,oi:,

It,le,rnentir,ry rartich; P:rysics: T'he fundamental interactions, Ci,rssiltcation o1'cle'mr ntitr;'r partir::ier'.

i,eprcns ilnfl i{adr:on:. !,ymmeiries. groups and conservation lav,r;, Str,J(2) and SL-;i3, rtrultiple:1s rtrril

their proper'l-i,i,, Quai',r trrrtdel. I)roperties of Quarks, the standard t:todei.

{,A11;${R. PtrI} SIC]S,r'r {}} AFF,LICATIONS
i{.,asc:r Cl,tar;,rcteit'ist:r's -- Spuntaneous and stimulated effiissirrn, iiinstein's cluarrttlrn theort'r-'i
ladiation. thr:,;rry ol' j,o,)]e opl ical processes, coherence and m.tnoe--hromacity, l'.iti':tics o1' o;r{'r"r,il

abscrptiorr, lil,.: lrroar.ri'n,ng mechanisrn, Basic principle of iasers, iropulation inversion l;:.;er ptlnrJi,r:;t"

!.,1ir1 ,&-r tlrlee ,:veI l;r, .:r svsterls. resonator, Q-factor. losses in c;lvit1', threshold crln.lit.ion" quiil.ll tli'l t

.t-"t,1
'I.',u0,,* 

S1,itelr,,s- lSoll,., state lasers- the ruhy laser. Ncl:YAG lase,.', Ni): Glass last;;r, :;enticon<jtl,,-tt:'t'
n''rsslr.l - l'i:a1u r.:s (:,f'st,',r-r,condur,,tor lasers, intrinsic semiconductor lasers, Gas laser -ritrltral a.tol-lt iiii .

ii,isel',, He.Ne ,,'iser, lr,.;[e':ular g;m lasers. CO2 laser, Liquid lasers, Cye lasers and ch,.m ,i:;tl lascr. i-,i s,;t'

i, pplicatitns.


