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MPHYCC10 ATOMIC AND MOLECULAR PHYSICS LASERS (5 CREDITS)
couRse omlecrs

2. To understand mechanism and workingofsers.
3

. To undersand the Raman ffectand s apications,

8 il R e s

of them (ex5 =
studentis equired 1o answer any threeoutofthem (3¢ 10~ 30).

The

Uit Atomic physics:

Vector Atomic Model (15, and Couping), Fine Structure 3 iyBRiine Sructure, Zeeman ffect,

n approimation for St

mulpes,
Unit2: Electronic and Molecular Spectra

Mokl a5 nonig rtator, Aobalbrc Oxltor (brston totaton sysem) FrankCandon
o, W and 5, e Vg BIoN G N e, o pecrs ofsopoemen

Unit3: MoleciarPotentin:

JecuarPotdial,
approsimation and Ijbreakiauth Anlyss by infrred techiques, Moleculr orita theomy, LA
approvimation theores.
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Viatonal and e roatons! Raman Specr, Structure deminaon amn nd ioves
il

Uit tases
Sifcance of Ensteln's A and B cosfiens, pumping schemes, Characeristcs of Laser beams,

rinciles of e Commnication, el Aoarr, s Opesion: oslote vres e
aser, Resontor,Laser .m quaions for thee and four leve Laser systms, Ruby Laser, He e oser,
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Semi conductor Lasers, Uquid (Dye) Lasers, Gas (€O, Lasers, Laser applcations in industy,

Py
figar
ity Depa sics
e
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MPHYCC-11 Condensed Matter Physc (5 CREDITS)
course omsects

1
2. Tostudy lectrical and magnetic properte of sl
3

studenti equired to answerany three outofthem (3x 10 = 30),

[ — *
cquaonsoa g
facion; Strcture factor, atomic orm factor, tensy o d . extictions due to

Unit 2 Electronic Propertes: L)
o e b e s g g s gt
ST e g, kbl ool

resonance and de Haas-van Alphen effe
Uit 3: Magnetc properties:
Heisenberg model, molecular feld theghy, i magnons, urie Weiss b for susceptibity.

Thearies of ferromagnet ism and ferimagneti.
it Supercondc

Melsner effect, Lo x quantiztion,Josephson efect, Crystl Defects: oin defects,
lne defects, planar fagole of disiocatons i lastic deformation and eysal growth,colourcentres,

uns: 4
of Dieecric polarization, Langevin theory of polrzation, Claussis Mossot

cic in AlteratingFiek, Complx Dieletric constant and Dieetrc ks, feroelctrc,
‘optea roperiesof cystas.

course

Students il ave understandingof:




L. Structures i solds and thei determinaton sing XRD.
2

matetl poperte.
3. Elctrical, thermal, magnetic anddeectric propertiesof sl

Reterences:

4. Introduction o SofdSate Physcs, 3 & 6 Etions. . Kite, Wiky Publishing
2 .

B

4. Elementary Sold State Physcs, Principes and Applcation, Ali Omar.
Pubishing 2011
3\“7
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Course Outcames:
Students will have understandingof:

Ao spctroscop of oneand two valnce lectronatos.

Rotatona,viration, electronicand Ramanspectaof molculs.
Elctron spinand nuclear magnetc resonance spectrocopy.
Prindpe working and application of aser.

S

HE Whie Inroducton o Atomic Spectr, McGraw Hil, 1934).
2. € sanewell and E. M. McCash, Fundamentas of molecular

(2007
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MPHYCC12 Eectronics (Analog and Diga Eectroics) (5 CREDITS)
couRse oBjEcrIves:

ot oA
2. T0 learn the bascs of Integrated circul abication, applictions oftimer 1555 and bulding
blockof digtal systems.

he
Studentis required toanswer any three outofthem (3x 10=30).

Uit 1 Operational Amplifiers consructon nd athr lnear deviess

Bulding blocs of an OP-AMP: Diferental ampifier dual nput, baliced 4 unbolanced outpat
amplfiers, curent sources, S5 IC timer and it applicatons, SChIR ggh, VCO and phase locked
1o0ps and theicimpartant appicatons.

Unit2: 0P-AMP applcations:

comparators,

Unit3:Diial ireuts and Combinatgil gt

Logic familes TTL and COS, @fstcuelin of basc gtes characteitcs, Combinatorial it 2's
complement adderand subtadtr.

Unt & CombiatorialLoget:
Decoder, encodar, mullrer, demultiplexr,0/A and /D convertors.
e s: lelarc ropeftes: 5
e stave IRiB-op, D and T fi-flops, edge triggred ip-fops, Resitors and Counters Shit

st Gliectona registers, riple counter, synchronous counte, up-down countr, decade.
Coite, ohpson and ing counter

o Outomes: : o

Students wil have understanding of

\\9
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1
2 Designing of diferent types o the Dighal cicuts and to gve the computatonal detls for

ke PP and NPN junctior

.
5. Working o ip-flops regsers an counters,

References: &
1 Foyd, lectronic evies, Parson Educatin New Yok (2004).
DenrisLe Crisite, Transitors, rentice Hal nia . 1 (1963,

il . Hallas, Iegrted Slconics, Wcraw i 1572,

. w. mmmwamnmy b
Ste, Physicsof semiconductor Devices,
e e s i wart 5.

Ben . Streetman,Soid tte electronic devcs, P i, 1999),
10 84 Gt 0p Anpsnd oar gt g India P . (199).
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MPHYCE-13 Nociearand paricl hysics (5 ceprs)
couRse ossecrives:
L. Tostudy th general properties of nuceus,
2 ToStudy thenucea forcesand uckar rescions
3 Tointroduce the concept of elementary aricer
* omgampart knowedgs sbout s i shyics prapenis g nocieaflinoces for
nderstanding of rlated reaction ymamic.

willcarry 70 marks, The Question paper

The end Semester
Willbe cvidd into three parts A, 8 g
s short
answer questi The.
faxs=: he
10230,

Unit 1 Nocler foces:

Sxchange forces and tensor forces. Low energy nucleon fiklecnBcatiering. Efectve range theory,
e, Weh enere racionnickon Qe s ATy Charge independence, spn
ofnucear forces

Unit2: Nocler rescions:

e conaratonovs, Noglfe restlhs oMo e, Theory of Compound nudeus,
e Wingersinle eve for  Nucear

Uit 3: Nucear modets:

e oyt sht it enRer. s, sy, et o moment, electrc dpole
momens, () e, ndy

bands,

Uit Nocleaedecay:

) of B B
B i S Trs i ot s, o decay, interal conversion,
Mossbagirfect.

Uit Eletentary artice physics;
s e, e SUanGees, hyperchuge, GO nariane, Classifcaton of

Cons
ey s, SU) syt and 1 st to st sattring processes, su(3)
S 30 the Gk o, Ementary e of chrome v
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CourseOutcomes:
Atiheendof th course, the sudent can sl o

L. Acquire bsic knawiedge about ks ad partile physics.

3. Undertan the uce fsionand s reactir

4. mprt he knowiedge abut th nuciearorces and clementary parices.
Refrences:
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MPHYCC18 Lab (5 CReorTs)
‘counse oecTves:

. Tomake th student famifarize with the besic of secronics
2. Toenableth student o explorethe conceptsinvlved I te sclators,

5

& Toalo e sden o undertand e oo
[T —

. Sty T s sty

5 A N

B oty
4 Sty ofScon Contrlld ecutr

5. Studythecharscerstcs of . o Q4
.

e Ny
& susyotade e

2. Sty ofan A/C convertr circuit and s perormance.
0. Sy of an O/A converter circuit and s pefor
3. Constrcton of half -adder and ful- sdder,

gates and study. thee
performance.

2. 7L lops, K and i flops,

13. St regiter and hoto dode

16, Photo-dode charactristics
15, Photo transistor charscteriscs,
16. Multplexer and Demltperer’

Course Outcomes:

Attheend ofthe course,
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