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University, Muzaffarpur

Ist SEMESTER

Program Outcomes:

Physi M

course s 1o develop an undersnding of core physics’ at decper lvels, cach stage revesling nw

il sudens 0 @ ommon poit. Thess courses

sim 1o consolidte the college leel Knowiedge of
Physcs by providing much more logical and analycal framework which will be cssental fo the
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SEMESTER T
MPHYCCL: Clasical Mechanie (5 Crit)

Course Objctvs:

1. Togivestudents  sofd foundaton incasical meshancs.

a

B

Y00 coveing the whole sylsbus with 2 from each unit (10 x 2 = 20). Pat & vl hav fve shart

The
Student i required  answer any thre outof them (310 = 30,

Unit 1 Lagrangan Dynamics and Hamitonian formalaton Constraints, Principlof Vinus! Wk, O
Alembert’s pinciple an it applicatons Lagronge's queston and s appfcations factor itegral and

acton principe. Wamitor's Prncple Lagrange's equation from Hamiton's principe Legendre

Space. Hamito's equation rom variationl prinile,
Unt 2.+ Canonical transformations and Hamiton Jacoh theory : Generating function, Canoncal
ransiormation and ts examples, Group property,Lagrange and Poisson brackets and ther canonical

ivariants, equation of motions. Ifintesimal canonicl theorem n Posson bracket formalm, Jacob

princie and varabe in

2)?
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cental ore,

ik and in Laboratory Co-odinaes. The rgd bodies, Kinematic of g body mion, Orhogoral
or of change

ofa;

the Ever equatons of mation.

ofdisipative forcs.Resonance and beats

Uit Relatity : Review of special theory of relativy ~Lorent tranformation. 4-vectos, &
mensional velocty and acceleration; 4-momentum and 4-force; Covariant equations of motion;
Reliistc kinematics (decay and eastic scateringl; Lagangian and Hamitonan of a relatitic
particde. Genera theory of relatiiy; Curved space-time; Eotvos experiment and the equivalence

princile.
Course Outcomes:

2

mechanics
3. Understand the connection between classical mechanics and. quantum mechanics from

Hamitonian formalism,

Reterence

L. NC. Rana &' Joag Classcal Mechanics, McGraw il st Edton 2011

2 Herbert Goldstln, Chrles P. Poole, and John L Sako, Classcl Mechanics, Pearion, Thid
edtion 2011

3. 4o R Taylr, Classcal Mechanics, University Scence Book, st Eition 2005
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MPHYCC:2 MATHEMATICAL PHYSICS (5 CReDITS)
Course Objectives:

L. Todevelop nowledge of mathematia Physcs anc s applcation.

3. To enhance problem soing skl

4 ottt ot
Tetadse

e 1 o
——

atramiexs e

studentis equird t amswer any threeoutof them (3 x 10 - 30,

Nt Linear Difeental Equatons and Specal Funtions :

iear Diferental Equaions, Power series soluton, Special unctions: Hermite, Legencrs, Bessel,
Lauguerte polnomials, Fourierand Laplace Transforms,

Uit 2: Elments of Complexanlyss:

Analycfunctons,Talor an Laurent series, cluls of residues, mtur of siogulrtis,Ealaton of
defie integral, Jordan's Lemma,

Uit 3: Group Theary:

roups, subgroups, coets, invariont subgroups, factr groups, homomorshism and emorghis,

) U, 5uf3).
Unit:Elementary Tensor Analsis:
Coordinate Tranformations. Conravariant and covariant vctors, Contrvariet, covariant and mced

{ersors tensr s, smmetric and skew symmetric tensors, fundamental opratons with tesors,
metric tensor, conugat tensorsand assodted tensors,
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" Epsion
tensor hrsofer’s 3 indexsymbel.

Course Outcame:
3. Mastr thebasic elements of compiex mthermaicalanlysis.
2. Sole ifrentis equations tha are commn nphysicl scinces.

3. Adply group theory and itegrl transorms o solve mathematcal probles of iteest in
physcs.

‘Understanding how  use special functions nvariousphysic problens.

Propeties of covaiance and princpe of equvalence,

Reference:

. Arhenk & Weber, Mathermatica Methods orPhysicsts, Elever, St Eltion 2012,
2. Morray . Spiege,Schaun's Outine of Adkanced Mathematcs fo Enginees and Scientsts,
McGraw i, Frst ion 2009
3. Mary L Boas, Mathematical ethods n th Physical Scences, ohn Wik, Tird iion 2005
4. Muray R Spieel, . John 1. Shil
Complex Variables, McGraw Hil,Second Edton 2005,

MPHYCC 3 QUANTUM MECHANICS (5 REDITS)
Course Objctives:

2. To explinth basicpiniles o quantum mechanic,
3. Todevelop sold andsystematicprobem sobig ks
s

That End Semester Examinaion wil be of 3 hour duration and will cary 70 marks, The questions

edy Uy
Al L} oo\l
ol # % /Vf; 5 3

Z (RS
7,18 Al %"V(”E/;—pm



WU WU dddddddddddddddvddidiedidididd

Unit 1 Bases o Quantum mechanis

orgn pe verus

Unit2: Mathemsticl Foundations:

Unear vector space, dimensionaly, bass, eigenvalue equations, orthogonalty and completeness
propertes of wniary and

simiaity transformation, Operators, Furier Transform. Wave fnctén a5 fa vetor in Hiber spce,

of near mamentum and its wave functons; Transformaton between coordnate and momentum
representaions.Enrefest Theorem.

Uit Quantum Dynamics

Schrocinger, Wesenberge and.Interaction picures, Linear armoric Osellaor soluion. using
Schrodinger picure and Heisenberge icture (Matrx Mechrics. Angula Momentun, Spin and pary
operators: symmetry and consenation princpe definition of anglar momentum, adder operatrs,
atowed

angular momentum,C.. Coefficnts.

Uit Pertrbation theary:

Time independent pertrbaton theory for dscrete leves ~ non-
remoua of degeneracy. Spn Orit couping, Fine Structre of Hycrogen, Variaion method, Time
dependent perurbaton theory, - constant and peridic pertrbations. Fermi Golden ru, WKB
approximatin,sudden and adiabatic aproximations.

nerate and degenerae cases,

Uit : Scatering theory:
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Course Outcome

1. To have 2 woring knowledge of the foundtions, techiques and key resuts of quantum
mecharics.

2

3. Goinan abityto competenty explan/teach quantum physic toathers.

Reterence

L 6K Brans o e
2. owid . Gt

3. Yoav Peleg, Rewen Pri, Eiahuzaarur, and Eugene Hecht, Shaurs Outlne of Quantum
Mecharcs, McGraw Hil, Second Eition 2010.
4 PM.Mathews and . Venkatesan, Quantum Mechaics, McGraw il Scond Edtion 2010

MPHYCC4148.1 (5 REDITS)
Course Objctves:

1. Tomake the student familaiz withthe basic of expermental physics.
2

3. Tomake th student undersand the basic conceptsin modernapics.
a

st of experiments (minimum 12):

L. Measwement of Hal Coeffient of gien semiconductor: identfication of type. of
semiconductor and esimation o chargecarer concertration.

2. Young Moduls Elftica fringe method

3. Young's Modulus- Hyperboli Finge method

s

5. Determination of Ulrasoic veloc

st or ey

. Deeminaton o optal sharption cosfintand dtemioation o refactve e f the
s g e e

7. Messramentof e pramtrs sig e e e s G

& Refacve ndex ofids/Using He-Nelaser Do ser. oo

B, - Head -
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10, Determinaton ofsemiconductor hand gsp
1. Thermisor-Determination ofenery g3
12.Determinaton of umerial aperture of an otica i

.
.

16, Diec reading of Zeman efect o/ of a lectron) with a aser source
17. Compact microwave traiing sytem Experiment
18 Stefar'sconsant
15, Susceptility - Guoy and Quneke's methods.
20. Hydrogen spectrum andsoar spectrum — Rydhberg constont.
CourseOutzome.
A¢the end ofth course.

1
2

3. The student shouid be abl to 3pply the concepts of physis and do the nterpretation and
acqutethe reslt
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SemesTER 1
MPHYCC S MODELING AND SIVIULATION (5 REDITS)
Inter isciplinary i nture. Recommended

To b slected b studentsof ther programme a DSE GE.

1 discover”

4. To show how much broader context

curutom.

student i requird 1 answer any thre outof them (3 10 =30).
Uit Programming i Fortran:

FORTRAN Programming, Flow char,nteger and floaing poin arthmatic bt i functions aray and
Subroutine il 0.

Unit2: Programming with Python:

Program development, Vriables Expressions and staements, Fnctons, Condtionals and Recursion,
Feration, Stings, Lists, Dictionaries, Tuples, Fils, Types of etors and Debugging, Functon Uares,
1005 and control structure,some simple appicaton
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Uit 3 00E and PDE:

00E: R method,

Uit : atrixproblems:

1cobi method for matrx inversion techniques for soing eigenvalue problems, Smutancous
orthogonally, lagonaizaion, Hermition.

Uit : Numerical method and simulation:

Tayir

Vedddddddddddd

s usedin

L Aubinh Lpser

Wiy 8 Sons New York (1987)

2. PL.Delries, A Frt Cours n Computationa hysc,John Wiy & son,New Yok 1954).

3. G. Golub and M. Ortega Scintfc Computing: An ntroduction with Poralel Comput
Acadermic Press, Sa Diego (1993

4 4M. hissen, Computatonal Physis, Cambridge Unversity ress, Cambrid, 1999,
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MPHYCC 6 ELECTRODYNAMICS AND PLASMA PHYSICS (5 REDITS)
Course Objectves:

£ To apprise the students regarding the conceps of electodynamics and s use in various
suation.

auesto
(6x5=20,

Isrequired toanswer any thres outof them (3 x 10 30),

Unt 3 Electromagneti wave equation an feld vectors:

Mawels equatins in free space. Plne wavein fre space. Dispersion of elecromagnetc wave,
Pomtig vecor i fee space. Poarization of elctromagnetc waves: lectric feld vector i terms of

Iaw and degree of poariztion toal internal refection and crtialangle, refecion from  metalic
surfac, Propagation of EMYW betwer condicing planes, Wave uides: TE and T mode, Transmission
lnes, Rectanguar and cyindrics waveguides,caviy resonstor

Uit Fiedsof moving charges and Radiating System:

pot m
arlay moion, Radition from an cceleate charged paric at ow and igh velocty. raisting
System:

fromainear antenna, Antemna aroys.

vy
e

s
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Nt P o,




JVVUUJI.’IUIHH/S/U’JKUvuuuauuuuuuZ

Daiadl S8 2 Ag b AL L

Uit Relatsic Eectrodynamics:

agnetc fieid en ) Couariance of
hor

Uit  Plasma Physc:

Eleentary concpts of s, deratin of momnt equations fom Solmann equation.agma
Cihun, Debye shildrs, plama. confremen, moguts pams. Fundseersa st
Ahen

tomagnet e
Course Outcome:
Stsdent willhave understanding of:

L. Time-varing fledsand Maxwell equation,
2. Various conceptsof electromagnetic aves.

Reterence:

2 nroductontoEectodramis, i . G, retc-hllof i, Thir dion, 200,
3 Clasea Cectrdymamics, 10.sckson, Wiy Publshing Newyork 3 o, g rin, 202,
3 A itencoun, Fndamenalsof s Physc. i aion pringerPblation, 00,

o
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MPHYCE ELECTRONICS 1 (5 creprr
Course Objectives -
- Tomake the student e withthe boses ofclectroncs,

Toenabethe student 1o exor theconcepts v intheosctaors,
Tomakethesttnt undersand te b concept o g il devices.

ool n-desth theortcal s of it g,
"uEMsqmo.,h:ndmmu-wvhﬁzwtumnanlmnmnmmmﬂmnum
wivhtwlmmrnmA.l-u:.nnAuulhm-nnmmw?quu-swm(mml;hmlu
75€) coveringthe whote sylabus with 2 o €2ch U (10X 2420, Pt 8 wit v e g
7T Qestions, with on question from e g, The student s Fequired to snswer any four out
uv...u:s-mnncmnrm-Mlmmmu-mmmmnn-qmnmmnmmn he
-.qsm-om.,mmmmummmm.m
52 Semiconductor devices;
o T MOSEET (ehancemen sn dettion pe, U, SCR, TUNNEL Diode, Zener piage
Secture, working and charactrisics,
U2 Ampitiersand feedbac:
s, desn ot rasistorsmptier s s el emiterfolowsr, Ngatvefogtack
7%/ roperties efect o eedback anaiferens PR pes offeedhack, Ocltors: s,
Sarkbausen crterion,requencysabity, Phase shit oscilator, Wienbridge oscitatr
43 Operational Ampiiers, 8
SPeeiors amolter bock dogram, st snd s PP caracteritis, Opamp ceuts,
2 a0 et ampte,sader, sttt ferenitr, inegratr, curent 10 votage
comverer,
54 Diga lctronics:

e e a0 e, bivary e, o e AND; OF, NAND, NOR, N, X0R. Boean
S e, Oemorgnstheorems, Wi e e, Fepesenttin, simpfication using
e

P i Dl s
Az S 1y Uiy l{l‘;(;?"?\;ﬂ
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Boclean algebr theorems and K-maps, ol and full adders, f-flops-AS and Ik Elementry deas of
Registrs, counters, comparators.

Uit Micrprocessorand small microcontrler

Micocomputer b

 Assemby
anguage Istrucions (dassficaton o).

Course Outcome:
Students wi have understaning of:

1

2. Desiaing o diferen types of the Digtal circuit and to gv the computation! detals for
Oigalcrcuts.

Charactrstics of deices ke PN and NPH Juncion diode and truth tablets of iferent logic
otes.
s

5. How o construt electronic i,
Reference:

1 Milman, and H. Taub, Pulse Digtal and Switching Wave fors, Tata McGraw Hil, (1951,

2. L Boylestad and 1. Nashelky, Electronc Devices and Crcuit Theory, Prentice Hal of ini,

(2007
3. DA Bel Electronics Device and Crcuits, Ofod Universiy, (2008).
4 BenG.steet engi

A Gayakwad,Op-Ams & Liner integrated it rinice Hall India Py, 1. (1959,

[/ 3|18
”Ui!%{r\
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MPHYCC 8 STATISTICAL MECHANIE (5 CREDITS)
Cours Objectives:

2. Understand the arous s o termodynamics
3. Acquie the nowledge ofvrious statistical disrbutons.

studentis equired to answer any three autof them (3 x 10 = 30),

it

+The statistcl Bass ofthermocymarmics

Postlates of clssical statisical mechanie, macroscopic and microscopl. states, Phase spsc,

phase poin, Louvile's theorem.

e 2 oot cssca gas:

an ideal monoatomic gas in microcanorical and grand canonical ensembles, entropy of mixing and
G

Unit 3 Quantum staistes an Application

Dersiy matr, i e and
Landau's Theary.

Uit 4 Quantum statities and Applications I
deal Fermi gas, speciic heat and Paull paramagnetism, rincile of cetaed balnce, Landou

damsgnetism, white dworts and Chandrashekbhar i, Ising model Random walk and Brownian

g 1\\’

e
24 )3 )2009

§



S  UnitS:Noneglibrium processes:
3 Features of Equilbriom and Non Equilbrium Thermodynamics, Linear theory of Non Equibium
O

D course oucame:

At theend of this course, students willbe aiet:
L. Basc knowedge of thermodynamic systems.
2. Undersand the basic deaabout satscldtributions.
3. impartthe Knowdge aboutthephase transtions and potentias.
4. Understand theapplicaton of statistial s
Reference:
4 Introduction to Thermadynamics, Clssical and Satisical 3 Edtion ichard £, Sonntsg
199,

2. Pathia R Staistical Mechancs, 2 Eition, Eiseier, 1396,

3. Thermodynamics and Statstical mechanics authr by John . seddom and Juln d. el rd
ediion, RS.C.publetion, 2001, UK.

Pl

Head
ty Depac

Uners tof Physics
t vERSIY

30001

VU WUUUUddddduduidddduvuduuuyu

)
S
R

0 243ty

Ll



J.I.IJJJJJJJJJ-IJJJJJlJJJJJJJJJ-IJJJJJJJJ

MPHYCC 9 Labl (5 CReDrTS)

%

of problems using high performance erationtechiques.
To show how physkcs can be applied in 8 much broader context than dicussed in traditonal

L. To fing mean,standard deiaton and frequency ditribution of an actua data set from any
Bhysics experiment

The Bsection method
Gaus Elminaton method.

Motrxnversin, Lagange's nterpoltion Formul,

Trapezodal e, Smpsor's rle.

Fuer's method,Runge-Kutt method (Fouth rder.

Predicor corectormethods.

To find mean, standard deviation and frequency distribution of an actul dta set fom any
Physis experiment

10.To fnd th are of it crcie by Carl negration.

11, Tosimulte the random wlk

CourseOutcame:
Atthe end ofthis course,students willbe able to

1
2

3. Gainanabilty toappy hysial princpest eat workd problems.

5. Realze e ‘m.m e

£ %,/ 1> M %“)fm i




Reterence

4. Iiroduction 1o Themnodyramics, Classcal and statsica
niversity o Michg
5 Pthria . Sttsticl Mechaic, 20 Etion,Eever, 1995,
6 Thermodynanics and Sttitical mechanics author
edition, RS.C.publestion, 2001, .

, 3 Editon ichard €. sonntog

1997,

by John m. seddom and Julan d. gai 31
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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,

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

Uit Atomic physics:
Vector Atomic Model (15, and Couping), Fine Steucture and Hyperin Structure, Zeeman ffect,
n approimation for Sater

mulpes,
Unit2: Electronics and Molecula Spectr:

Mokl a5 nonig rtator, Anbamonic Oxilator (rston otatan sysem), FrankCandon
o, MR and ES SpectaVirdn o Polstoric molecle, Ko specs of ayrome

Unit3: Moleciar Potents

lecuar
approsimation an Its breakdown. Anlss by infrred techiques, Moleculr orita theomy, LA
approximation heores,

Unit : Raman nd spin ’(umnui&-nwwy

Viratonal and pure rotatonsl Raman Specr, Structure deminaon amn nd ioves
e ek o B

Unies:taser
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 e Sq0tons o e and four v Lasr systes, by Lsr e oser,

B 1«\” o ;") L
4/% %@ f\/ . s

X

§
-
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Semi conductor Lasrs, Uquid (Oye) Lasers, Gas (€O,) Lasrs, Laser appications i industy,

W aam o
Head 3
Uty Dtiresof s
fye ey
N 1201
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MPHYCC-11 Condensed Matter Physc (5 CREDITS)
course omiects

1
2. Tostudy lectrical and magnetic properte of sl
3

studenti equired to answerany three outofthem (3x 10 = 30),
Unie 1 st sructure:

Rl e and ot G o, e cqunions nd g, 1 0 e
difracton; Strcture factor, atomic form factar, ntensty of diffraction maxim, extinctios due to
tie cenering,

Uit 2 Eecronic Propertis:

Motion of eectron i periodic latte, Bloch theorem nearly free electron model, Ight binding and
celar methods, effective mas, intinsc and extinsic semi- conductrs, Fermi Sufce, Cycltron
cesonance and de Haas-van Alghen effect

Uit 3: Magnetc properties:

Helsenber model, ield theory, '
‘Theariesof ertomagnetis, antfertomagnetiam and ferrimognets.

Uit Superconductivy:

e fc,Londonsqton o uaision. s effec, sl Dfecs P defects,
el

e : Diecrc Propertie:
Micoscopc concept of Dilectic polarzaton, Langein theory of polarizaion, Clausius-Mossot
<t Dlci n Mt e Compls Didcic onsan i Dicic s e,
optica propertesof cystals.

Course Outcomes:

Students il have understandingof

@ »\,{w
i W
wl




L. Structures nslsand ther determinaion using XK.
2

mateil popertes.
3. lecrical,thermal, magnetc and ieletric poperte ofslds

Reterences:

B .6 Ediions.C.Kiel, Wi

2
3. Sold State Physis, W. Ashcrot N.0. Mermin ot Rinehar-Winston 1976,
4. Elementary Sold State Physc, Principes and Aplicatons, Ali Omar. M Addison Wesiey

=
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Course Outcames:
Students il ave understandingof

Ao spctroscop of oneand two valnce lectronatos.

Rotation),wisrtion,eectronic and faman spcte of molecuies,
lecronspin and ociear magneti resonance pectroscopy.
Princie working and appication of ser.

AR

References:
1. HE Whke, Inroducton o Atomic Spetra, McGraw Hil, 1934).
2. sanewell and E. M. McCash, Fundamentals o molecular spectroscopy,Tata McGraw Hil,

oo,

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

AP,
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 Amplifiersconsructon and ather ineardevic

o s of iferental ampifer- dual input, balanced and unbalanced outpat
mpiflers, curent sources, 555 IC tmer and ts applicatons, Schmit igger, VCO an phase locked
oo ot ot olntins.

Urit2: 07-AMP spplcti

T comparators,

Unit3:Diial Cireuts and Combinatoril ogc

Lo s T, 10 CHOS nction o b e it Conbitora ks 7
complement adder andsubra

it Combinatoril Logie

Decoder,encoder, muliplexer, demultpleer, /A and A/D convertors.
Units: Dielctrc Propertes: 2

Mastersiave JK fip-fop, D and T flp-flops, edge triggered flp-fiops, Resistors and Counters Shift
s Mevora g, ropie coum, snclronss comn bdoun oo cacaca
counter, ohnson and Ring counter.

‘Course Outcomes:

Student wilhave umeminﬁnlw

\,u »

%5 “% Lo

3412209
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2 Qe of frnt s ofthe il s and o e the camputadoal et for
Oigital e

ke PP and NPN junctior log
ot

5. Working o ip-flops regsers an counters,

References:

New York (1996
Tt sk 1 P Sty v 2009,

DenrisLe Crisite, Transitors, rentice Hal nia . 1 (1963,

- Milman and C.C. Hlkas,Intgrate Electronics, McGraw Hi 1572),

. Mottershed,Semiconductor Devices and Appiations,New AgeInt Pub,

. Goods,Semonducir DTk e i (561

st
e swiching Waveforms, McGrews Hil e,

86n G Stretman, ol state lectroic devices,Printce Hol, Englwood ciffs, ) (1999),
101 Garkuad,Op Amps  inar gt e, o v s ot
1. Dighal lctonics by RP. i,

devdduUdUdUULUULLUGBULTOBUBIBTETOUDEU

e
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MPHYCE-13 Nociearand paricl hysics (5 ceprs)
couRse ossecrives:

- Tostudy th general propertiesofnuceus,
2 ToStudy thenucea forcesand uckar rescions
B

Tointroduce the concept ofeementarypoe
* To et ncwiede b b e sty popres 04 nuckar models for
nderstanding of rlated reaction ymamic.
The end Semester willcarry 70 marks,
Willbe cvidd into three parts A, 8 g
s short
answer questi The. out
faxs=: onea The

Unit 1 Nocler foces:

o e oo forces, Low enerey uconmucion et Efective range theary,
— Problem, high energy nucieon-nocean g hcuon e nseandnce, s
o faws

Unit2: Nocler rescions:

g onaraon v, NocerBeactions s Coss et Thorof ompound s,
SreitWingersinle eve for

Uit 3: Nucear modets:

sigiepn . sin, par electic dole
6 Collctie modt: Viationa] and rotationleves, ey

.

Uit Noclea decay:

) v of o B e
Mosae it Tarsitons i el tacar, Sammarara decay, interal conversion,
Mossbauer ffect

Unit: Elementary artice hysics;

uuuAuuuuuuuuuuuuuuuuuuuuuuuuuu

Consenation Laws and Symmetry, teness, Ipercharee, CPT inaince, Classtbation of
clemerar paricdes, SU2) ymmery an spcton o deav and scatering processes, Su(y)
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Gourse Outcomes:
Attheend of th course, the studentscan abe t0:

L. Acquie basi knowledge aboutnudear and parice physics

4. Imparttheknowidge sbout thenuciarforces and lementary partics.
References:

1 Kemnetn

2 Lo e, York (2005)
3. D.Grfth, Introduction o elementary partcie, Wiy VCH, Weinheim (2008).
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MPHYCC-18 Lab i (5 CRepiTs)
‘counse omEcTves:

1. Tomake the student familariae with th bsicsofelectroic,
2. Tocrabe he stdent o xiors e concepsmaved ot

4 T0 3low the student to undersand th undamentls o maltibrators.
ST OF EXPERIMENTS (MINIMUM 12)

L. Study o Transistor Bas Stabity.

2

B
4. Sty ofikcon ontrlled Rectfer
5. Sty the chaacteristics of U,

.

7. Sty of an Astable mulivbratorcicut using OP AP,
& Sty o adder, s
5. studyofan L mmn«mmmunmm.m
12 St ston O comarr et
Cosrcton of s s e R gates and study. thee

e
127 gy 3O p s,
13, St regiser and Photodiode characteistcs,
Photo-dode char
15, Photo transistor charscterisc,
16. Multplexer and Demltperer.
Gourse Outcomes:
Attheend ofthe course,
4 The student will have Anowledge on the diferent
electronis.
2. The student shoukd beable o independently consirctthe i,
3

eperimental techniques invohed in
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MPHYEC-A Advanced Quantum Mechanics (5 CREDIS)
‘counse omiEcTves:

pac
will have v long answer quetions with one quetionfrom each unit. The student s recuird to
answer any three outofthem (3x 102 30),

Unit 1 Theoryofscattering:

Laboratory and centre of mass refernce frames, Diferental and,total cross sections, scatering

potentl.

Urits 2: Relatiisti Quantum Mechanics

2 soreh. of ;S nd magnec morent o e decion. on e
i Y s oty oo o ¥ matrices charge conjugation; Normalation and
completeness ofsinr

Unit 3 Quantum Fed Theory:

Second Quantzation-Lagrangian Fied theory, Hamiltonian formulation. Quantization of scala el
nger

Course Outcomes:

Students wil have understanding of:

2. Varoustools o understand e quanizaton nd reted concepts
3. Exposure o quantum e theoryand universal iteractons

0
@,ﬂ"" B R~
7

PE O :

mriE M LT




mn

References:

Mathews, P,

‘Thankappan, V.. Quartum Mechanics, New Age ntematonal (2004,
Sakurl, 1, Advanced Quantum Mechanics,Peason Education (2007,
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MPHYEC-18 Advanced Condensed Matter Physc (5 CREDITS)
course omects

G s e Xt Cosatorphy
7. Acauie the knowledge of Ltice waves and Polrotior
8

into th
he

Studentis required toanswer any three utofthem (3x 0= 30),

Uit 1 Eectron stat

Hortee and \ Screer s Dieetric

Unit 2 Eectron-sectron nteracton

s lengih and "
Komeffect

Uit 3: Superconductivy:

Enery g2, Cooper pad,BCS theory, Ginburg-Landu thary, osephson oncio and s applcation,
Microscopicauantum ntererence, High emperature superconcuctity.

Uit & Mgnetis

The band model for feromagnetisn and s temperatre dependence, Ferrmagnetism,
Antiferromagnetism, magnetsm efectsin nanomatrists

Unie:Ditectrc Propertis:
Theory of Dilectrc, Piezolectricty, Feroelctricty Antferoelctricky and thei appications, Nano-
siructured Ferroclectric materials, Synthesis and Charscterzaton princiles of Fereclece
ranomateras, Multferrlcand Smart materit.

Course Outcr

At the end o thscoure students wil beable to:

© sascnowedge u:m.\ sructuresand ystems. 4
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2. Understand the bsic deaabout the Elctonic Propertes of Solis,

4. Undersand the aplcationof suprconductviy.

Reterences:;

1. C.onald A
2 oo
5. Daid 6. And united

Kingdom, 2000
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MPHYECC Atmosphari (Physics)(§ CREDITS)
couRsE OBlECTVES |
f

race consttents, radiative equilbrm of the plant, gobal energy bac
arculation

To povide s deep insghton physc of atmsphere, acrosols an douds.

To understand the Short wave and long wave radation radiometic amberts equaton,
raioacive hetin, thermal relaation and greenhouse ffect,

G and geneal

student s required toanswer any three ot ofthem (3x 10=30).

st . ntroduction and Atmospheric hemistry:

basic fcts; Regions of
Mo consttuents, cyces of main elements, chemistry of suphur, crbon, itrogen compounds,
snotochemical polluton actool,

Ut 2: Atmospheric Photo chemistry:
e syl of sy n 0 s, o i, Copo ot
photochemisy of lonospl s i
LR

pheric otone, otone

Unit3: Atmospheric thremodynamics and loud Physics:

atmosphere, cooling, potential temperatur, alabatc expansion with condensation,vertca tabily,
convectie instabilty.

Ut loud physic and Atmospherc Eectrcty:

‘Unit 5: Atmospheric Dynamics: B
s e
=3 B \»2\’\ . \‘\*f;%' - A - ;‘
,j;‘*){ /1‘7 ,f\(zﬂ;\%‘\fw
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Princle forces actng on a parce of air acceleraton of ai parcel equation of moton, contiuiy
eqvation, cales of mation, important features of large scale atmospherc moton, Large scale mid

Course utcome:
Attheend of thecoure, students wil be ble to

1. Acquie nowledge onearh atmosphere govening by physical s,
2. Achievebasicnputs orthe globa rculain of atmosphere.
3

Reference:

1. intoduction o Sokd State hyscs, 3° & 6 Etions,C Kite, Wiey Publising.
2 i o

-
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MPHYEC-1D Blophysics (5 CREDITS)
couRSE oBjECTIVES:

4. The course st undersand the basi knowledge on omolecuar.
2

5
. To comprehend theconcepts of iochemistry and system bicogy.

Students rquired to answer any three out of them (3x 10=30),

Unit 1 Bionergetis:

Prcles of i redos st nd e eney chingeof e resctons, B
enersy tansduc

UV Vis spectroscopy, Ifrared. spectroscopy, Fluorescence. spectroscopy, Atomic. sbsorpion
Creuar Xray

Difaction technique, TEM and SEW.

Unit3: Contitugation:

Priociples, types, Diferental and density gradent centfugation and thle appicatons;

applcations.

Uit Electropharesi:

and theiappicaton.
Uit Theoretical techniques and thei aplcationto Blomolecules:

Hard sphere Approsimation, Ramchandram plot, Potental energy sufsces, Outine of Molecular
Mecharics Method, Bref deas about semi empirial and abintr quantum theoretical methods,

CouseOtcome: s
At sndo e o dns e it 2% Moy
@'\v\%,« v /V o u»,.k‘ \a
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5. Sascknowedge of Bomolecar of chemisty and functons.
2

3. impartthe knowldgeabout the Functon of arbohydrates and Proeins.
2. Undersand the appications o Bomolcules,

Reference:
1. P of Bty b AL e, DL a3 M. Con B Pibkr ew

Del 1993
3 Moty L sy Wi v o w557
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MPHYEC-1E Lasers and Photonics (5 CREDITS)
course omiECTIVES:

Onsuccessfl compltion o tis couse students willbe abe to

1. Describe and explln the princpes invohed in the inteactors between lght and mtter,

Stdent s required o answer any thre outof them (310 = 30,

it Basicprinipes:

ser e system, ichi

The

a0 sokds, Laser ampie, Lase resonators,Techniues ofaser excation,

Unt2: Norinearoptica ffcts:

specroscop, asr spectroscopy. :

it 3: Application of Laser:

optica device, Laser coolin, Trapping.

Unit: ptica iber Commnication:

Uit : OpticalFber systems:

Optical sources (1L and PN Diode) and Optical Detectors (AP0} Avalog and Digital optical fiber

TransissionSstem (PDH,SOH and WOM Technoogy.

2)3)7a
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Course Outcome:

f
2

3 0d understanding of s capabiities and Limiatiors.

Reference:
i g 1992
2. Pal 874" Gunded Wave Optcl Components and Devices, Acadenic pres, 2006.
3. Smit G and TA King Optics and Photoncs” ohn Wikey Ciester, 2000

‘Guenther el "Flsever L. 2005.
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MPHYECAF Messurement and instrumentation 15 CREDITS)
‘course osiecTves:

£ Tomake the student faarize with the o el

2. Tomake the sudent familaize withthe b

3. To el thesudn i eors he ot v oo

studentis equired toanswer any three utofthem (3x 10+ 30).

it 1 Basc princpes:

Distriuton unctions teir dertion and propertes.
e 2 Transduccers:

Temperature Bressracu, magntc i, braion, s, diplacemen ndfrs tnsers
Princile,consruction and workig

Uit 3:Sgnal conltoning and recov

modues or
addion, subtracton, scaling, iferentiton and integrator; Log and.antlog ampifers, anaog
e Fiters, hase Lock

Loop, Lockin ampifer

Uit Diial signal processing:

AID 31 D/A convertor, 7107 A/D convertor based DM, Embedded systems: 8051 micocontroller
(basiideas o) Computer nerfacig of sience expermens,

Unit: Compute ntertacingofSience Experments:

Passive and Actv nstrumentation with examples.

caneonon : s s
Attheend ofthe course, Head

13 y
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3. The student should be abe to agpy the conceps o physkcs and do the interpretation and.
acquie theresul
Reference:

L. Measurement, Instrumentaion and Experimental desgn n Physcs and Engineering: Michael
Sayer and Abhai Marsingh, Pentice ol o inia 2005
2

MeGraw Hil 2003,

3. lecronc nstrumenttion H5. Ko, TMH Publshing Co. Ld. 198.

. Istramentation Devices and Systams.CS. Rangan, G, Sharma, V... Man, 20d Edltion, Tota
McGraw Hil, New.
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MPHYEC-1G Computatonal Miethods (5 CREDITS)

‘couRsz osiecTves:
i scover
2
3. To enhance the various computational techiues with programming basic in C to fce the
ordfroiens g hghpfomanc et e,
o show how physic can be applied in 8 much border contex than discussed I tadional
curicuum,
pans
The

stdenti equird toanswer any thres outofthem (3.x 10 30).
Unit 1 ntroductiontoForran/Python:

tements, Logical expression and conditonal statements, eration, functons, Arrays, String, /0
e

Unit2: ta nterpreation nd anayss:

ronlinat egesson, goodnes of it and chi saure es, Elmentary probailty e
e oo, psionand ol it

Uit 3: Fnte difference methods:

methoc
Unit & Numercal Techniques:

Inerolter:Lagage iarponion,Difrece i, Sln il Sees et
functlons: T seies Numerical Diferntiation, Numercl Itegrtion: Trapezoidl e, Simpson'

Uit Some applcation of Numericalmethos i Physics:

w\n\)}q

Head
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Largest and smalst Eigenvalues, Disgonalsaton of matrices, It value problens, Simultion of

Coure Outcame:

Atthe end ofthe coure,

1
2
5. Gainand abilty 1o apply physical prncipal o reaword problems.
s

Reate the mpact of physc i the lobl/societal contxt

Reterenc:

1. Mathematical methodsofphysics- . Mathews and L. Walker, Second Editin, Addison-Wesley.

2. Mathematical methods for hysicsts - G5, Arfken and H. Weber,

press, 2012

Seventh Ediion, Academic

3. introductory Methods of Numercal analysis 5. Sasy, Third Eition, Prenic-Hal of India,
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MPHYEC-1H Nano Scence (5 CRDITS)

couRsE OBIECTIVES:
.
2
3. Acauie the knowledge of vaious nano partcle process methods,
4 To enhance the various amalyica techiaue to undersand the nano_ properties and
charscteisics o o materi

answer quesions,

Studentis equired 1o answer any three utofthem (3x 10=30).
Ut 1 trducton and asi Priciles:

Defiition of Nanomateras, Properte Nano-science,
, confioenment n one and
icea o quantum welsructue, Quantum wells, uantum wires and quantum Dots: Preparation .»«

sanostructures: Fullerenes, stucture, Superconductity in C60, Catbon nanotubes: synthesis and
strucure, Electrical and Mechanical properte, Graphene.

Unit2: synthsis:

04 plant exracts.

unit

haracertzation Techlques:

Characeration tools for nanomaterls: Thermal anlysi: DTA, DSC, TGA, dlatometry: Hlectrial

essasments: R mees, et smlfs; 05 -Vl pecioony W specioops

hmcrtn;Xem DAFRcomea, Mgt Srsctator: et sl i
1,560, ST, AP,

Uit & Magnetic Nanomater

R, 2
P %\3
v 0 e

ml

Jappits
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Nare-

srctured Feroslectric materils, Synhess and Characterizaion, techiques of Ferroelctric ranc-

materil,multferoc and

CourseOutcome:

smart matera

At the end of the coure, studentswil be sble to

sascxrowedge

of Nanoscence and nanotechnolog.
Under th bsic deaabout the nano structure.

1
g
3

seterence:

Undersand the appicationsof nanomateras.

by Guothong Cao & yingwang, Publshed by word scentic publshed, printed in 2004

singapore.
2 and book of Nanotechnlogy, 3rd eition Author by Bhusha, Published n springer, printed.
2008 German.

Ly Cal . Koch, Published by Wllam Andrew publications,printed in 2007 U

& Nanomateras, synhests, properties and aplications 20d Editon, Author by AS. Edelsten,

ab)
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MPHYEC.11 lasa hysics (5 CREDITS)

couRsE oslecTVES:

productonof plasma and usage of plasm.

student s rqulred toanswer any three utof them (3x 10=30)

it . Basic (sngle Patcle Approach:

Concept of electron and fon temperture, Debye Length, Cycotron Frequency, Lamor radus, Drft

confnenment, Adabatc Imariants
Uit 2: MagnetoHydro Dynamics (Fuld Approach):

Introduction o idesl MHD. systems, Fundamental equations of magneto hydrodyramic. systems,
B e e e e e

MO Generator.

s

ves and instabitties nplsma:
e e e

urbation at two fluid inteface, Raylegh Tayor Instabliy, Keiin Helmbolt instabity and Jeans
e

Unit: Kineti Theory:

T

iy parice mtion, Velociy and space distribution functir
o s e e e il it sy
a4 Viasov equationsfo ld dynamics.

unies:

pplcations:
Sahas theory of thermal lonizaton, Appication n Space Scienc, Controlled Thermonucear Fusion,
Magnetic econnecton, Dynamaactin.

PP v4d
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Course Outcome:
Students il have understanding of:

1. Theoretcl method tostudy the charge partile mation.
2. Proces togenerate plasmain the boratory.
3. Mecharsm plasma productonshelpflto makefusion reactors.

Reterence:

£ AR, Croudary, The Pysisoffluids and plasms” (Cambrdge, Us. (199).
2. Chery Frands lasma hysc: I i Penum Press, 1884,

B
. PaulHeln,ofFundamental f Pasma Physics (CUP 2006,

}'rml?/ﬁ
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MPHYEC-L CrysalPhyscs and X-Ray Cystallography (5 GREDITS)

cousse ossecnves:

Siuctral anayss s the st step in the characterizaton of any materil. The tomic siuctre of

s caurse il

Introduc thefundamental conceptsof cystl structure,

s
o know about attie represntation an recproca atices
e e o s i

)
:
=
H
]
B

he

Studentis requird to answer any threeoutof them (3x10=30).

Unit 1 Geometry of Crytas:

crystals, some simpl fonic and coulent

Blanes, uit cels of hep and cep structures construc

srucures.

Unit2: st symmetry:

Bravis latce, space goups and crysal sructures, Syrmetry of the fourieen Bravais lattces,

coondination of ravas lattice poins, space fling polyhedral,thiry two crysal cases, centres

{oversion axes of symmetry, crstal synmetry and.propertes, transiation symmetry clements,
riodic cystasorcystalos.

it 3: LatceRepresentations:

i, fo cublc cystas,
proot of some geometric relatinshipsusing recprocllatice vectors, Addition rue, Weis zone law,
g of e lanes

Uit 4 XRaysDiffaction:

s, .umma..m e e Mwm, absorption fiters,
<}

w\ A
T 77 ey
A 2&/ Tagt :
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3

;

of tave,

ey iacionIndesing of X ry factin ptter.

st : rytal Defects:

Point defects, lne defects, planar fauls, ol of dilocatons in Plasic deformaton crystal gowth,
cobrceners. .
Course Outcome:

Student woukd have nderstood

1. The structure of variousctas.
2. Know th teoretcl framework ke symmet an space groups.

3. Knowto characterizethecystal using X1y ifaction expermentsand
& Alsowould b sbe to nalzethecollcted experment data

Reterence:
1. . Hammond, The basics of Crystallography and difracton, Oxfrd universty press, New York
(2009

80. "
3. C Suyanaryana, M. Nortn, Xay difaction - A practcal approach, lenum press, New York
998).

) o,
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Unwersty




.u.,..o....auauuwa.ugaL.A.x.uJ&.HJJ‘JJJJZZ

MPHYECIK Enegy Scence (5 GREDITS)
‘couRse omecTves:

s ourse il

Pravide an understanding of essentil components o renewable energy applcatins and
imtatons

student i requird tanswer any three autof them (3.x 10 = 30,
Unit 1 SolarEnergy : Fundamental and Materia Aspects:

Enersy Converson: Optical Propeties of Solds, Diret and ndiect transilon semiconductors,

Unit 2 SlarEnergy: Diferen Types o Solar Clls:

r Cols, unction solr cel rent

st et curet, i desioun of gl e Sl nd o mm Polymer soar Cel
 Sold 1

NatureofSemiconductor, Prinipesof Photo-electrochemiclSla Cels.

Uit 3: Hyrogen Energy: Fundamentals,Poducion and Sorage:

Relevane in reltion to depletion of foss fuels and enironmental considraton Solr Hycrog
o Pclectols, ycs of mate chroceries for producan of St Hydoge. it

storage processes, specal feaures of sold ydrogen storage materis. Structural and. eecronic
characteisrios of storage materiss. New storage Modes,

Unit:Soarthermalappiction nd uizat

Solr architecture,solar wafr lexding, sola yer, solar istlaion, slr therma-lectric producton,
solarconcenrtor

Unit: Other Renewable clan energes:

&%
L,
e B

hnte
g — 5apes
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Course Outeome:
e students wilbe ate o

Understand the importance of solarenergy an renewable energies.

o
2
3. Desiga renewable energy systems s requrements.

aeerence:

it and Keider ,Pinciles o olar Enginering, McGrew HilPub,
A3, Meinel and A7, Meial, Applied 5car Enery.

M. Agarwal, Solar Energy, S Chand & Co

5. Sukhatme,Solarenerg, M.

5. Ral, Non conentional Enrgy sources,Khanna Publiaton, Delhi

-
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s
s
s
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MPHYEC-1L Environments Physis (5 REDITS)
course oBjecTIves:
o course vl

1. Enabe the students to earm the concepts o sustaiable development and coexistence with

2. Gnabl the students o gainabilies o reduce environmena! polton.
3

i the facors
responsiiefor the depltion o Ozone layer:
. Enable the students o understand the impartance of ees.
s wind and
bogas.
=0,
he
studentis required t answer any three outofthem (3x 102 30).
Uit 1 Essetil f Environmental Physlcs:
Tansport of

Uit 2+ Solr and terrestil Radiati

Physcs of raditon,Interacion of Ight with matter, Ryiigh and Mie scattring, Laws o radton
s Law, eer's law,

Unit3: Environmentl polluton and degradati

usion, Turblence and
and nose poluton Waste disposl, Heat isond  and

Uit EnvironmentalChanges and Remote Sensing:

Enersy sources and combuston proceses, Renewabe sources of energy, Soar energy, wind enerey

&t 7 il

L
St

Fpent

PR



Units: Global and RegionalClimate:

Energy balance aseo-dimensional Greenhouse model.
Course Outcome:
The students willbe abe to

. Undersand the mportance o basics o enironmental procsses.
i

remt places for beterfuture.
5. Develop isfherunderstanding of gobal and regiona cimate change

Reterence:

2 T Hougee
5. 3. Twidelland J. Welr,Renewabl energy resourcs, o, 1985
4 Rw.
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