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A:COURSESTRUCTURE&MARKDISTRIBUTION

Semester
Paper
Code

TitleofPaper

Contacthoursper
week

UE
duration

(hrs)

Maximum mark

L T P IA UE Total

I

PH211 ClassicalMechanics 6 1 … 3 25 75 100

PH212 MathematicalPhysics 6 1 … 3 25 75 100

PH213 BasicElectronics 6 1 … 3 25 75 100

PH251
GeneralPhysics
Practicals

… 1 3 … … … …

PH252 Electronics&Computer
SciencePracticals

… 1 4 … … … …

TotalforSemesterI(S1) 18 5 7 … 75 225 300

PH221 ModernOptics&

Electromagnetictheory
6 1 … 3 25 75 100

PH222 Thermodynamics,
StatisticalPhysics&
BasicQuantum
Mechanics

6 1 … 3 25 75 100

PH223 ComputerScience& 6 1 … 3 25 75 100

II NumericalTechniques

PH251
GeneralPhysics
Practicals

… 1 3 6 25 75* 100

PH252 Electronics&

ComputerScience

Practicals

… 1 4 6 25 75* 100

TotalforSemesterII(S2) 18 5 7 … 125 375 500
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AdvancedQuantum

III

PH231Mechanics 6 1 … 3 25 75 100

PH232 AdvancedSpectroscopy 6 1 … 3 25 75 100

PH233X SpecialPaperI 6 1 … 3 25 75 100

PH261
AdvancedPhysics

Practicals
… 1 4 … … … …

PH262
AdvancedElectronics

Practicals
… 1 3 … … … …

TotalforSemesterIII(S3) 18 5 7 … 75 225 300

IV

PH241
CondensedMatter
Physics

6 1 … 3 25 75 100

PH242
Nuclear&Particle
Physics

6 1 … 3 25 75 100

PH243X SpecialPaper II 6 1 … 3 25 75 100

PH261
AdvancedPhysics

Practicals
… 1 3 6 25 75* 100

PH262
AdvancedElectronics

Practicals
… … 4 6 25 75* 100

PH201Project … … … … 25 75 100

PH202VivaVoce … … … … … 100 100

TotalforSemesterIV(S4) 18 5 7 … 150 550 700

GrandTotal 72 20 28 … 425 1375 1800

*10marksforrecords

L–LectureIA-InternalAssessment,

T-TutorialUE-UniversityExam

P-Practical

X:E(Electronics),M (MaterialsScience)

N(NuclearPhysics),S(SpacePhysics)

T(TheoreticalPhysics
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B:SPECIALPAPERSFORTHIRDANDFOURTHSEMESTERS

SpecialpaperCategory CodeNosofSpecialPapers NameofSpecialPapers

1ELECTRONICS PH233E AdvancedElectronics-I

PH243E AdvancedElectronics-II

2MATERIALSSCIENCE PH233M MaterialsScience-I

PH243M MaterialsScience-II

3NUCLEARPHYSICS PH233N

PH243N

AdvancedNuclearPhysics
RadiationPhysics

4.SPACEPHYSICS

PH233S

PH243S

SpacePhysicsandPlasma

Physics

AdvancedAstrophysics

5.THEORETICALPHYSICS PH233T

PH243T

TheoreticalPhysics-1
TheoreticalPhysics-2

C:GENERALGUIDELINES
C-1Theorypapers

Booksofstudyandcorrespondingchaptersaregivenformostofthetheorypapersinthe
syllabustodefinethescopeofthesyllabus.

ForinternalevaluationoftheorypapersatleastoneVivamustbeconductedforeachpaper

Forassignmentsandseminarscurrentdevelopmentsintheareasofthesyllabusmaybe
chosenforimprovingthegeneralawarenessofthestudent

Intutorialsessionsoftheorypapersproblem solvingindifferenttopicsofthesyllabusmay
bediscussed.

C-2LabCourses

Rough records maybe properlymaintained foreach practicalpaperand should be
producedduringtheUniversityPracticalExaminationsalongwithoriginalrecordbook.

Eachstudentisencouragedtoincludecriticalcommentsoneachexperimentdoneinthe
originalrecordsincludingsourcesandestimatesoferrors,limitationsintheexperiments
doneandscopeforimprovements/additionsintheexperimentalwork.

InperformingElectronicsPracticals:BreadBoardPracticeisrecommendedinadditionto
solderingofelectroniccircuits.

C-3Specialpapers

DependingontheexpertiseandfacilitiesavailableinaCollege(withapprovalofthe
UniversityandGovernmentasperrules)oneofthefiveSpecializations(Specialpaper
Category)maybechosenbyastudentforthethirdandfourthsemestersoftheM.Sc
ProgrammeinPhysics.Atpresentforallspecializations,practicalcoursesarecommon.
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C4-ProjectworkandProjectEvaluation

TheProjectmaybestartedduringthesecondsemesteroftheM.Scprogramme.

25marksoftheprojectaretobeawardedonthebasisofinternalassessmentcarried
outin the College foreach studentconcerned.A Projectrough record maybe
maintainedbyeachstudenttohelptoevaluatetheprogressoftheproject.Each
studentis required to presentthe completed projectalong with experimental
demonstrationifanyinthecollegebeforethefinalUniversityexaminationsinthe
FourthSemesteroftheMSc(Physics)Programme.

ForUniversityExaminationsfortheProject:50marksisallottedforProjectreport
evaluationand25marksallottedforProjectbasedVivaVocetobeconductedalong
withGeneralVivaVoceexaminationbytheUniversity.

DPatternofUniversityQuestionpapers
D-1TheoryPapers

EachquestionPaperhasthreeparts:PartA,PartBandPartC

PartA:Eightshortanswerquestionscoveringtheentiresyllabus.Oneofthequestions
fromthissectionmaybeusedtotesttheCURRENTAWARENESS(generalknowledge)of
thestudentintheareasofsyllabuscoveredforthispaper.Eachquestioncarries3marks.

PartB:Containsthreecompulsoryquestionswithinternalchoice.Questionscoverallthe
threeunitsinthesyllabus.Eachquestioncarries15marks.

PartC:Containssixproblemscoveringtheentiresyllabus.Thestudentneedstoanswer
anythree.Eachquestioncarriesfivemarks.

Thequestionpaperpatternforthetheorypapersisgivenseparately.

D-2PRACTICALS

Eachpracticalpapercarriesatotalof75marks.10marksareallottedforpracticalrecords.

PH252:ElectronicsandComputerScience:
UnitA-ElectronicsPractical(4h,45marks)
UnitB-ComputerScience(2h,20marks)

PH261:AdvancedPhysicshastwoparts:
PhysicsExperiment(5h,45marks)
DataAnalysisofgivenscientificdata(1h,20marks)

PH262:AdvancedElectronicshastwoparts:
(i)ElectronicsPracticals(4h,45marks)
(ii)MicroprocessorPracticals(2h,20marks)

PH201Project:InternalEvaluationforprojectis25marks
For University Examinations: 50 marks for Project Dissertation/report
evaluationand25marksforProjectbasedVivaVoce

PH202GeneralVivaVoce:
UniversityExaminations:ForGeneralVivaVocecoveringtheentireMScSyllabus:100
marks
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(UniversityQuestionPaperpatterngivenseparately)



UniversityofKerala|MScPhysicsSyllabus2018 7

Questionpaperpattern

MScDegreeExamination

BranchIIPHYSICS

PH2xy……………………………………………

Duration:3hours Maximum marks:75

Instructionstoquestionpapersetter

1.Eachquestionpaperhasthreeparts-PartA,PartBandPartC

2. PartAcontainseightshortanswerquestionsspanningtheentiresyllabus,ofwhichthe

candidatehastoansweranyfivequestioncarriesthreemarks.

3. PartBcontainsthreecompulsoryquestionswithinternalchoice.Eachquestionshallbe

drawnfrom eachunitofthesyllabus.Eachquestioncarries15marks

4. PartCcontainssixproblemsspanningtheentiresyllabus.Thecandidatehastoanswer

anythree.Eachquestioncarriesfivemarks

PARTA

(Answeranyfivequestions.Eachquestioncarriesthreemarks)

I(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(5x3=15marks)

PARTB

IIA (a)

(b)

OR

IIB (a) (15marks)

(b)

IIIA (a)

(b)

OR



UniversityofKerala|MScPhysicsSyllabus2018 8

IIIB (a) (15marks)

(b)

IV A (a)

(b)

OR

IVB (a) (15marks)

(b)

PartC

(Answeranythreequestions.Eachquestioncarriesfivemarks)

V (a)

(b)

(c)

(d)

(e)

(f)

(3x5=15marks)



UniversityofKerala|MScPhysicsSyllabus2018 9

PH211:CLASSICALMECHANICS(6L,1T)

UnitI

LagrangianMechanics(12hours)

Mechanicsofaparticleandsystem ofparticles-constraints-D’Alembert’sprincipleand

Lagrange’sequations-simpleapplicationsofLagrangianformulation-Hamilton’sprinciple-

techniquesofcalculusofvariations-derivationofLagrange’sequationsfrom Hamilton’s

principle-conservationtheoremsandsymmetryproperties

Twobodycentralforceproblem (14hours)

Reduction to one body problem-equations of motion-equivalent one-dimensional

problemdifferentialequationfortheorbitinthecaseofintegrablepowerlaw potentials-

Virialtheorem-Kepler’sproblem-inversesquarelawofforce-scatteringincentralforcefield

-transformationofthescatteringproblem tolaboratorycoordinates

Theoryofsmalloscillations(10hours)

Equilibrium andpotentialenergy-theoryofsmalloscillations-normalmodes-twocoupled

pendula-longitudinalvibrationsofcarbondioxidemolecule

UnitII

HamiltonianMechanics(12hours)

Generalized momentum and cyclic coordinates-conservation theorems-Hamilton’s

equations-examplesinHamiltoniandynamics(harmonicoscillator,motionofaparticleina

centralforcefield,chargedparticleinanelectromagneticfield,compoundpendulum)-

canonicaltransformations-generatingfunctions-Poissonbrackets-Liouoville’stheorem

Hamilton-Jacobiequations(10hours)

Hamilton-Jacobiequation-harmonicoscillatorasanexample-separationofvariablesin

Hamilton-Jacobiequation-actionanglevariables-Kepler’sproblem

Rigidbodydynamics(14hours)

Generalisedcoordinatesofrigidbody-Euler’sangles-infinitesimalrotationsasvectors-

angularmomentum andintertiatensor-Euler’sequationsofmotionofarigidbody-force

freemotionofsymmetricaltop-motionofheavysymmetricaltop

UnitIII

SpecialandGeneralTheoryofRelativity(16hours)

Postulatesofspecialtheory-four-vectorsandtensors-relativisticparticledynamics-

Lorentztransformations-relativisticLagrangian-mass-energyequivalence-covariant

Lagrangian,RelativisticLagrangian,Massenergyequivalence.

Generaltheoryofrelativity-principleofequivalence-applications-ideasofRiemannian
geometry-space time curvature geodesics –Einstein’s equations ofGeneraltheoryof
relativity-Observationalevidencetogeneraltheoryofrelativity.
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Introductiontonon-lineardynamics(12hours)

Linearand nonlinearsystems-integration ofsecond ordernon-lineardifferential

equations pendulum equation-phase plane analysis ofdynamicalsystems-linear

stabilityanalysis-limitcycles

Elementsofclassicalchaos(10hours)

Bifurcation-logistic map-strange attractors-Lyapunov exponentand Chaos-ideas of

fractals-solitarywaves-KdVequationsandsolutions

Booksforstudy

1.H.Goldstein,C.Poole&S.Safko,ClassicalMechanics,3rd Edn,PearsonEducationInc

(2008Print)

2.V.B.Bhatia,ClassicalMechanicswithintroductiontononlinearoscillationsandchaos,

NarosaPublishingHouse(1997)

3.J.C.Upadyaya,ClassicalMechanics,RevisedEdition,HimalayaPublishingCompany

(2005)

4.G.Aruldas,ClassicalMechanics,PrenticeHallofIndiaPvtLtd(2008Print)

5.K.D.Krori,FundamentalsofSpecialandGeneralRelativity,PHILearningPvtLtd(2010)

6.S.K.Srivastava,GeneralRelativityandCosmology,PHIlearningPvtLtd(2008)

7.P.G Drazin and R.S Johnson,Solitons – an Introduction,Cambridge University

Press(1989)

References

1.N.C.RanaandB.S.Joag,ClassicalMechanics,TataMcGrawHill(1991)

2.M.TaborChaosandintegrabilityinnonlineardynamics,Johnwiley&Sons(1989)

3.R.K.Pathria,TheTheoryofRelativity,SecondEdition,OverPublications(2003)



UniversityofKerala|MScPhysicsSyllabus2018 11

PH212:MathematicalPhysics(6L,1T)

UnitI

Vectoranalysisandmatrices(8hours)

Review ofvectoranalysis-vectorcalculusoperators-orthogonalcurvilinearcoordinates-

gradient,divergence,curl,Laplacian in cylindricaland sphericalpolarcoordinates-

orthogonalandunitarymatrices-Hermitianmatrices-diagonalizationofmatrices-normal

matrices-Cayley-Hamiltontheorem

Complexanalysis(8hours)

Cauchy-Riemann conditions-Cauchy’s integraltheorem and formula-singularities and

mappingcalculusofresidues-dispersionrelations

Fourierseriesandapplications(8hours)

Generalprinciples ofFourierseries-advantages and applications-Gibbs phenomenon-

DiscreteFourierTransform-FastFouriertransform

Probability(12hours)

Definitionsandsimplepropertiesofprobability-random variables-Chebychevinequalityand

momentgenerating function-discrete and continuous probabilitydistributions-binomial

distributions-Poissondistributions-GaussNormaldistribution-erroranalysisandleast

squarefitting-chi-squareandstudent‘t’distributions

UnitII

Differentialequations(16hours)

Partialdifferentialequations-firstorderequations-separation ofvariables-singular

points-seriessolutionsandFrobeniusmethod-non-homogeneouspartialdifferential

equations-Green’s functions-Laplace transforms and inverse Laplace transforms-

applicationstosolutionofsimpledifferentialequations

Specialfunctions(20hours)

Bessel functions of the first kind-orthogonality-Neumann functions-Hankelfuctions-

modified Bessel functions-sphericalBessel functions-Legendre functions-generating

function-recurrencerelationsandorthogonality-associatedLegendrefunctions-spherical

harmonics-Hermitefunctions-Lagurerrefunctions-Chebyshevpolynomials-hypergeometric

functions

UnitIII

Tensoranalysis(18hours)

Notations and conventions in tensoranalysis-Einstein’s summation convention-

covariantand contravariantand mixed tensors-algebraic operations in tensors-

symmetric and skew symmetric tensors-tensor calculus- Christoffelsymbols-

kinematicsinRiemannspace-Riemann-Christoffeltensor.
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Grouptheory(18hours)

Definitions of a group-elementary properties-sub groups-homomorphism and

isomorphism of groups-representation of groups-reducible and irreducible

representations-simpleapplicationsincrystallographyandmolecularsymmetry-Lie

groups-SU(2)groupsandtheirrepresentations

Booksforstudy

1.G.B.ArfkenandH.J.Weber,MathematicalmethodsforPhyscisits,6thEdition,Elsevier

(2005).

2.H.K.DassandR.Verma,MathematicalPhysics,S.Chand&CoPvtLtd(1997)

3.A.W.Joshi,MatricesandTensorsinPhysics,3rdEdition,NewAgeInternationalPub(1995)

4.B.D.Gupta,MathematicalPhysics,4thEdition,VikasPublishingHouse(2004)

5.A.W.Joshi,Elements ofGroup Theory forPhysicists,Fourth Edition,New Age

InternationalPub(1997).

6.S.C.Bagchi,S.Madan,A,Sitaram,V.BTewari,Afirstcourseinrepresentationtheoryand

linearLiegroups,UniversitiesPress(India)PvtLtd(2000).

7.C.Harper,IntroductiontoMathematicalPhysics,PrenticeHall(1986)

References

1.HarryLass,VectorandTensorAnalysis,McGrawHillPub(1950)

2.M.L.Jain,VectorSpacesandMatricesinPhysics,AlphaScienceInternational(2001)

3.W.W.Bell,SpecialFunctionsforScientistsandEngineers,DoverPublications(2004)

4.W.K.Tung,GrouptheoryinPhysics,WorldScientificPubCo(1999)

5.A.K.Ghatak,I.C.GoyalamdS.T.Chua,MathematicalPhysics,MacmillanIndia(1985)
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PH213:BASICELECTRONICS(6L,1T)

UnitI:

Selectionsfrom electroniccircuits(10hours)

Frequencyresponseofamplifiercircuits-powerandvoltagegain-impedancematching-

Bodeplots-Millereffects-risetimebandwidthrelations-frequencyanalysisofBJTandFET

amplifierstages

Operationalamplifieranditsapplications(18hours)

Opamp-frequencyresponse,polesandzeroes,transferfunctions(derivationnotrequired),

expressionforphaseangle-Activefilters-firstorderandsecondorderButterworthtransfer

function-firstorderandsecondorderactivefilters-low pass,highpassandbandpass

filterscomparators-OP Amp as a voltage comparator-zero crossing detectors-Schmitt

trigger-voltageregulators-square,triangularandsawtoothwaveform generators-Weinberg

oscillator-monostableandastablemultivibratorcircuitsusingIC555timer-PhaseLocked

Loopcircuits(PLL)

Microwavesolidstateelectronicdevices(8hours)

Tunneldiode-varacterdiode-IMPATTdiode-QWITTdiode-TRAPATTdiode-Gunndiode

UnitII(Digitalelectronics):
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Arithmeticanddataprocessingdigitalcircuits(16hours)

Binaryadderand subtractor-arithmeticlogicunit-binarymultiplication and division-

arithmeticcircuitsusing HDL-multiplexers-demultiplexers-BCD to decimaldecoder-

seven segment decoder-parity generators and checkers-magnitude comparator-

programmablelogicarrays

Sequentialdigitalcircuits(20hours)

Flipflops-edgetriggered-SRflipflops-JKflipflop-D-flipflop-JKmaster-slaveflipflop-

different types of registers (SISO,SIPO,PISO,PIPO)- universal shift registers-

applicationscounterasynchronousandsynchronouselectroniccounters-decadecounters-

digitalclock

UnitIII

Optoelectronics(22hours)

Opticalfiberasawaveguide-modetheoryofcircularwaveguide--modesinstepindex

fibers-signaldistortioninopticalfibers-groupdelay,materialdispersion,waveguide

dispersion-sourcesofattenuation-absorption,scattering,bendingloss,coreandcladding

loss-opticalsources-LED’s-structure,quantum efficiencyandpower-laserdiodes-modes

andthresholdconditions,rateequations,efficiencyandresonantfrequency-photodetector

-pinandavalanchephotodiodes-principles-opticalamplifier-basicapplicationsandtypes,

semiconductoropticalamplifiers,erbium dopedfiberamplifiers.

ElectronicInstrumentation(14hours)

Electronic measurements and instruments-comparison between analog and digital

instrumentsperformanceanddynamiccharacteristics-ideasoferrorsandmeasurement

standardsvoltmeters-ammeters-CRO-Blockdiagram,CRT,CRTcircuits,verticaldeflection

system-delayline,multipletrace,horizontaldeflectionsystem,oscilloscopeprobesand

transducers,oscilloscopetechniques,storageoscilloscope,digitalstorageoscilloscope-

classification oftransducers-active and passive transducers-force and displacement

transducers-strain gaugestemperature measurements-thermistors-thermocouples-flow

measurements.

Booksforstudy

1.A.MalvinoandD.J.Bates,ElectronicsPrinicples,7thEdition,TataMcGrawHill(2007)

2.R.A.Gayakwad,OperationalAmplifiersandLinearintegratedCircuits,PrenticeHallof

India(2000)

3.M.S.Tyagi,Introductiontosemiconductiormaterialsanddevices,WileyIndia(2005)

4.B.G.Streetman,S.K.Banerjee,Solidstateelectronicdevices.PearsonInc(2010)

5.J.Millman,C.HalkiasandC.D.Parikh,IntegratedElectronics,TataMcGrawHill(2010)

6.D.P.Leach,A.P.Malvino,andG.Saha,Digitalprinciplesandapplications,TataMcGraw

Hill(2011)

7.G.Keiser,OpticalFibreCommunication,3rdedition,McGrawPub(2000)

8.LalKishore,ElectronicmeasurementsandInstrumentation,DorlingKindersley(India)

PvtLtd(2010)

9.W.D.Cooper,A.O.HelfrikandH.Albert,ElectronicInstrumentationandmeasurement

Techniques,PHI(1997)
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References

1.T.F.BogartJr,J.S.BeasleyandG.Reid,Electronicdevicesandcircuits,SixthEdition,

PearsonInc(2004)

2.Thomas.L.Floyd,DigitalFundamentals,10thedition,DorlingKindersley(India)PvtLtd

(2011)

3.JoachionPiprek,SemiconductorOptoelectronicDevices,AcademicPress(2003)

PH221:MODERNOPTICSANDELECTROMAGNETICTHEORY(6L,1T)

UnitI

Modernoptics(24hours)

Multiple beam interference-Fabry-Perotinterferometer-theory ofmultilayerfilms-

antireflectionfilmsandhighreflectancefilms-Fresnel-Kirchoffintegraltheorem and

formula-FraunhoferandFresneldiffractionpatternsandtheory-applicationsofFourier

transforms to diffractionacoustic-optic modulation-basic ideas ofRaman-Nath

diffractionandBraggdiffractionholographyaswavefrontreconstruction-propagation

oflightincrystals-opticalactivityandFaradayrotation

Non-linearoptics(12hours)

Harmonicgeneration-secondharmonicgeneration-phasematching-thirdharmonic

generation-opticalmixing-paramagnetizationoflight-selffocusing-multiquantum

photoelectriceffect-twophotonprocessandtheory-multiphotonprocesses-three
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photonprocesses-secondharmonicgeneration-parametricgenerationoflight.

UnitII

Electromagneticwaves(12hours)

Electromagneticwaveequations-electromagneticwavesinnon-conductingmedia-plane

wavesinvacuum-energyandmomentum ofelectromagneticwaves-propagationthrough

linearmediareflectionandtransmissionatnormalandobliqueincidence-electromagnetic

wavesinconductors-modifiedwaveequationsandplanewavesinconductingmedia-

reflectionandtransmissionataconductinginterface

Relativisticelectrodynamics(14hours)

Vectorandscalarpotential-gaugetransformations-CoulombgaugeandLorentzgauge-

Magnetism asarelativisticphenomena-transformationofthefield-electricfield ofa

uniformlymovingpointcharge-electrodynamicsintensornotation-electromagneticfield

tensor-potentialformulationofrelativisticelectrodynamics

Radiation(10hours)

Dipoleradiation-electricdipoleradiation-magneticdipoleradiation-radiationfrom an

arbitrarysource-pointcharges-powerradiatedbyapointcharge-radiationreaction

UnitIII

Transmissionlines(12hours)

Transmissionlineparametersandequations-inputimpedance-standingwaveratioand

powerTheSmithChart-applicationsoftransmissionlines

Waveguides(12hours)

Rectangularwave guides-transverse magnetic (TM) modes-Transverse electric (TE)

modeswavepropagationinthewaveguide-powertransmissionandattenuation

Antennas(12hours)

Radiation from Hertzian dipole-half wave dipole antenna-quarter wave monopole

antennaantennacharacteristics-antennaarrays-effectiveareaandFriji’sequations

Booksforstudy

1.G.R.Fowles,,IntroductiontoModernOptics,SecondEdition,DoverPublications(1989)

2.A.Yariv,IntroductiontoOpticalelectronics,Holt,ReinhartandWinston(1976)

3.A.GhatakandK.Thyagarajan,OpticalElectronics,CambridgeUniversityPress(1998)

4.D.RoodyandJ.Coolen,ElectronicCommunications,FourthEdition,DorlingKindersley

(India)PvtLtd(2008)

5.D.J.Griffiths,IntroductiontoElectrodynamics,PHILearningIndiaPvtLtd(2007)

6.M.N.O.Sadiku,Elementsofelectromagnetics,OxfordUniversityPress(2007)

7.B.B.Laud,LasersandNon-linearOptics,SecondEdition,Wiley-EasternLimited(1991)

References

1.J.R.Meyer-Arendt,IntroductiontoClassicalandModernOptics,PrenticeHallIntl(1995)

2.J.C.Palais,Fibreopticcommunications,FifthEdition,PearsonEducationInc(2005)
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3.E.C.JordanandK.G.Balmain,Electromagneticwavesandradiatingsystems,Second

Edition,PearsonEducation(2002)

4.D.K.Cheng,FieldandWaveelectromagnetics,SecondEdition,AddisonWesley(1999)

5.L.GanesanandS.S.Sreejamole,Transmissionlinesandwaveguides,SecondEdition,

TataMcGrawHill(2010)

PH222:THERMODYNAMICS,STATISTICALPHYSICSANDBASICQUANTUM

MECHANICS(6L,1T)

UnitI

Thermodynamicrelationsandconsequences(20hours)

Thermodynamic functions and Maxwells’s equations-Clausius -Clapeyron’s equations-

Properties of thermodynamic potentials-Gibbs-Helmholtz relation-thermodynamic

equilibrium,Nernst–heattheorem and its consequences-Gibb’s phase rule-chemical

potential-vapourpressurerelationandchemicalconstants

Foundationsofclassicalstatisticalphysics(16hours)

Phase space-ensembles-Liouville’s theorem-statistical equilibrium-microcanonical

ensemblepartition functions and thermodynamic quantities-Gibb’s paradox-Maxwell-

Boltzmanndistributionlaws-grandcanonicalensemble

UnitII
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Quantum statistics(26hours)

Quantum statisticsofclassicalparticles-densitymatrixinmicrocanonical,canonicaland

grandcanonicalensembles-BoseEinsteinstatisticsandBoseEinsteindistributionlaw-

MaxwellBoltzmann statistics and MaxwellBoltzmann distribution law—FermiDirac

statistics and FermiDirac distribution law-comparison ofthree types ofstatistics-

applications ofquantum statistics-Planckradiation laws-Bose Einstein gas and Bose

Einstein condensation—FermiDirac gas-electron gas in metals-thermionic emission-

statisticaltheoryofwhitedwarfs

Phasetransitions(10hours)

Triplepoint-VanderWal’sequationandphasetransitions-firstandsecondorderphase

transitions-Ehrenfest’sequations-Isingmodel

UnitIII

Foundationsofquantum mechanics(14hours)

Basic postulates if quantum mechanics- Hilberts space- observables- Hermitian

operatorsgeneralstatisticalinterpretation-Uncertaintyprinciple-minimum uncertaintywave

packetenergy time uncertainty principle-Dirac notation-Matrix representation ofstate

vectorsandoperators-changeofrepresentations-eigenvalueproblem inmatrixmechanics-

energyandmomentum representations-unitarytransformationsinvolvingtime-Schrodinger,

Heisenbergandinteractionpictures.

Exactlysolvableproblemsinquantum mechanics(22hours)

Onedimensionaleigenvalueproblems-squarewellpotential-potentialbarrier-alphaparticle

emission-Blochwavesinperiodicpotential-linearharmonicoscillatorproblem usingwave

mechanics and operator methods-free particle wave functions and solutions-three

dimensionaleigenvalueproblems-particlemovinginsphericalsymmetricpotential-rigid

rotator-hydrogenatom problem-three-dimensionalpotentialwell-Deuteron

Booksforstudy

1.R.K.Pathria,StatisticalMechanics,PergamonPress(1991)

2.SatyaPrakash,StatisticalMechanics,KedarnathRam NathPublishers,MeerutandDelhi

(2009)

3.B.K.AgarwalandHariPrakash,Quantum Mechanics,PrenticeHallofIndia(2002)

4.S.Devanarayanan,Quantum Mechanics,SciTechPublications(India)PvtLtd(2005)

5.D.J.Griffiths,IntroductiontoQuantum Mechanics,SecondEdition,PearsonEducation

Inc(2005)

6.G.Aruldas,Quantum Mechanics,SecondEdition,PHIlearningPvtLtd(2009.

References

1.R.K.SrivastavaandJ.Asok,StatisticalMechanics,WileyEasterLtd(2005)

2.S.K.Sinha,StatisticalMechanics-TheoryandApplications,TataMcGrawHill

3.P.M.MathewsandK.Venkitesan,ATextBookofQuantum Mechanics,TataMcGrawHill

(2010)

4.A.GhatakandS.Lokanathan,Quantum MechanicsTheoryandApplications,Kluewer

AcademicPublishers(2004).

5.V.K.Thankappan,Quantum Mechanics,SecondEdition,New AgeInternationalPvtLtd
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(2003)

PH223:COMPUTERSCIENCEANDNUMERICALTECHNIQUES(6L,1T)

UnitI

Foundationsofcomputerscience(12hours)

Introductionto computers-computerarchitecture-memory(RAM and ROM,cache)and

storage-I/O devices-operating systems-datacommunications,computernetworksand

topology

Introductiontomicroprocessors(12hours)

Evolutionofmicroprocessors-microcontrollersanddigitalsignalprocessors-Intel80858

bit microprocessor-pin description-functionaldescription-8085 instruction format-
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addressingmodesof8085-interruptsof8085-memoryinterfacing-8085machinecycles

andBustimingsassemblylanguageprogrammingof8085

IntroductiontoPythonProgramming(12hours)

Python-Pythonshell,number,variables,comparisonsandlogic,Pythonobjects-strings,

lists,tuples,loops;controlflow,fileinputandoutputfunctions

UnitII

ProgrammingwithC++(36hours)

C++- flow control-conditional statements-iterative statements-switch statements-

conditionaloperators as an alternative to IF-nested loops-break statements-ext()

functions-structureddatatypes-arrays-storageclasses-multidimensionalarrays-sortingof

strings-functions-builtinanduserdefined-accessingfunctionandpassingargumentsto

functions-callingfunctionswitharrays-scoperuleforfunctionsandvariables-structuresin

C++-classesandobjects–definitionclassdeclaration-classfunctiondefinitions-creating

objects-useofpointersintheplaceofarrays-filehandlinginC++-basicfileoperations-

serialandsequentialfiles-readingandwritingontodisks.

UnitIII

NumericalTechniques(36hours)
Solution ofsimultaneous linearalgebraic equations-Gauss elimination method-Gauss

Jordanmethod-inverseofamatricusingGausseliminationmethod-Finitedifferences-

forward and backward differences-centraldifferences-difference ofa polynomial-error

propagationindifferencetable-Interpolationwithequalintervals-GregoryNewtonforward

andbackwardformula-errorinpolynomialinterpolation-centraldifferenceinterpolation

formula-Gauss’sforwardandbackwardformula-Stirling’sformula-Lagrangeinterpolation

formula-numericaldifferentiation-numericalintegrationusinggeneralquadratureformula-

TrapezoidalruleSimpsons1/3and1/8rules-numericalsolutionstoordinarydifferential

equations-EulerandmodifiedEulermethods-RungeKuttamethods-numericalsolutionto

partialdifferentialequations-solutionstoPoissonandLaplaceequations.

Booksforstudy

1.ITLEducationSolutionsLtd,IntroductiontoComputerScience,SecondEdition,Dorling

Kindersley(India)PvtLtd(2011)

2.V.N.VedamurtyandN.Iyengar,NumericalMethods,VikasPublishingPvtLtd(1998)

3.K.Udayakumar,andB.S.Umasankar,The8085microprocessor,DorlingKindersley(India)

PvtLtd(2008)

4.ChristianHill,LearningScientificProgrammingwithPython,CambridgeUniversityPress

(2015)

5.V.CarlHamacher,Z.G.VranesicandS.G.Zaky,ComputerOrganization,FourthEdition,

McGrawHillInternationalEdition(1996)

6.PeterNortonetal.,BeginningPython,WileyPublishing(2005)

7.AbishekYadav,Microprocessor80858086,UniversitySciencePress,NewDelhi(2008)

8.D.Ravichandran,ProgramminginC++,TataMcGrawHill(2011)

9.M.T.Somasekhara,ProgramminginC++,PHIPvtPublishing(2005)
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References

1.V.Rajaraman,FundamentalsofComputers,FifthEdition,PHI(2010)

2.R.S.Gaonkar,Microprocessor-Architecture,ProgrammingandApplicationswith8085

3.S.S.Sastry,IntroductorymethodofNumericalanalysis,FifthEdition,PHI

4.P.Ghosh,NumericalMethodswithcomputerprogramsinC++,PHIlearningPvtLtd

5.BjorneStroustrup,TheC++ProgrammingLanguage,FourthEdition,AddisonWesley

PH231:QUANTUM MECHANICS(6L,1T)

UnitI

Variationmethod(10hours)

Thevariationalprinciple-RayleighRitzmethod-variationmethodforexcitedstates-ground

stateofHelium andDeuteron-timeindependentperturbationtheory-non-degenerateenergy

levelsanharmonicoscillator-groundstateofHeatom usingperturbationtheory-Starkeffect

in hydrogen atom-time dependent perturbation theory-first order and harmonic
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perturbationabsorptionandemissionofradiation-Einstein’sAandBcoefficients

Timedependentandtime-independentperturbationtheory(16hours)

Timeindependentperturbation-basicconcepts-non-degenerateenergylevels-anharmonic

oscillator-groundstateofhelium-effectofelectricfieldonthegroundstateofhydrogen-

degenerateenergylevels-effectofelectricfieldonthen=2stateofhydrogen-spin-orbit

interaction-timedependentperturbation-firstorder,harmonic,transitiontocontinuous

states,absorptionandemissionofradiation-Einstein’scoefficients-selectionrules

WKBapproximation(10hours)

WKB method-connection formulas-barrierpotential-penetration-alpha particle emission-

boundstatesinapotentialwell.

UnitII

Symmetryandconservationlaws(10hours)

Symmetrytransformations-spacetranslationandconservationofangularmomentum-time

translationandconservationofenergy-rotationinspaceandconservationofangular

momentum-spaceinversion-timereversal

Quantum theoryofscattering(12hours)

Scatteringcrosssectionandscatteringamplitude-partialwaveanalysisandscatteringbya

centralpotential-scatteringbyattractivesquarewellpotential-scatteringlength-expression

forphase shifts-Born approximation-scattering byCoulomb potential-Laboratoryand

centerofmasscoordinatetransformations.

System ofidenticalparticles(14hours)

Identicalparticles-Pauli’sexclusionprinciple-inclusionofspin-spinfunctionforatwo-

electronsystem-Helium atom-centralfieldapproximation-ThomasFermimodelofanatom-

HartreeandHartree-Fockequations.

UnitIII

Angularmomentum (12hours)

Angularmomentum in operatorsand commutation relations-eigen valuesand eigen

functionsofL2 and Lz –generalangularmomentum-eigenvaluesofJ2andJz-angular

momentum matricesspinangularmomentum –spinvectorsforaspin½system-additionof

angularmomentumClebiz-Jordoncoefficients

Relativisticquantum mechanics(24hours)

Klein-Gordonequationsanditsrelevance-particleinaCoulomb’sfield-Dirac’srelativistic

theory-Dirac’s equation fora free particle-Dirac matrices-covariantform ofDirac’s

equationsprobabilitydensity-planewavesolutions-negativeenergystarts-spininDirac’s

theory-magneticmomentofelectron-relativisticcorrectionsofHydrogenatom spectrum-

spinorbitcorrection,Lambshift

Bookforstudy

1. G.Aruldas,Quantum Mechanics,SecondEdition,PHIlearningPvtLtd(2009)
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2. D.J.Griffiths,Introduction to Quantum Mechanics,Second Edition,Pearson
EducationInc(2005)

References

1.J.J.Sakurai,AdvancedQuantum Mechanics,PearsonEducationInc(2009)

2.P.M.MathewsandK.Venkitesan,ATextBookofQuantum Mechanics,TataMcGrawHill

(2010)

3.A.GhatakandS.Lokanathan,Quantum MechanicsTheoryandApplications,Kluwer

AcademicPublishers(2004)

4.V.K.Thankappan,Quantum Mechanics,SecondEdition,New AgeInternationalPvtLtd

(2003)

5.S.Devanarayanan,Quanrtum Mechanics,SciTechPublications(India)PvtLtd(2005)

6.L.H.Ryder,Quantum FieldTheorySecondEdition,CambridgeUniversityPress(1996)

7.StevenWeinberg,Quantum TheoryofFields(inThreeVolumes),CambridgeUniversity

Press(2002)

PH232:ATOMICANDMOLECULARSPECTROSCOPY(6L,1T)

UnitI

AtomicSpectroscopy(14hours)

SpectraofAtoms-Spectroscopicterms–selectionrules–exchangesymmetryofwave

functions-Pauli’sexclusionprinciple.Manyelectronatoms-Buildingprinciple-thespectra

ofLiand hydrogen like elements,The L-S and j-jcoupling schemes-totalangular

momentum – term symbols-The spectra ofHelium-Zeeman effect– The magnetic

momentofatom,Lande’sgfactor-ThenormalZeemaneffect-Emittedfrequenciesin
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anomalous Zeeman transitions-Nuclearspin and Hyperfine structure,Stark Effect,

PaschenBacheffect

Molecularsymmetry(10hours)

Symmetryoperations-symmetryelements-algebraofsymmetryoperations-multiplication

tables-matrixrepresentationofsymmetryoperators-molecularpointgroups-reducibleand

irreduciblerepresentations-greatorthogonalitytheorem-charactertablesforC2V andC3V

pointgroups,symmetryspeciesofpointgroups-IRandRamanactivity

PhotoelectronandPhoto-acousticspectroscopy(12hours)

Photoelectron spectroscopy-experimental methods-photoelectron spectra and their

interpretation-AugerelectronandXrayFluorescenceSpectroscopy-Photo-acousticeffect-

basictheory-experimentalarrangement-applications.

UnitII

Molecularrotationalspectroscopy(12hours)

Classificationofmolecules-rotationalspectraofdiatomicmolecules-isotopeeffectand

intensityofrotationallines-non-rigidrotator-linearpolyatomicmolecules-symmetricand

asymmetrictopmolecules-microwavespectrometer-analysisofrotationalspectra.

IRspectroscopy(12hours)

Vibrationalspectraofdiatomicmolecules-characteristicIRspectra-vibrationsofpolyatomic

molecules-anharmonicity-Fermiresonance-hydrogenbonding-normalmodesofvibration

inacrystal-interpretationofvibrationalspectra-IRspectrometer-Fouriertransform IR

spectroscopy

Electronicspectraofmolecules(12hours)

Vibrationalcoarse structure and analysis ofbound systems-Deslanders table-Frank-

Condonprinciple-vibrationalelectronicspectra-rotationalfinestructure-Fortratparabola-

electronicangularmomentum indiatomicmolecules

UnitIII

Ramanspectroscopy(12hours)

TheoryofRamanscattering-rotationalandvibrationalRamanspectra-Ramanspectrometer-

structuredeterminationusingRamanandIRspectroscopy-nonlinearRamaneffects-Hyper

RamaneffectstimulatedRamanscattering-coherentanti-stokesRamanscattering

ESRandNMRspectroscopy(16hours)

PrincipleofNMR-Magneticpropertiesofnuclei-resonancecondition-NMRinstrumentation-
chemicalshift-NMR spectraofsolids-NMR imaging-interpretationofNMR spectra-ESR
spectrometer-Hyperfinestructure-ESRspectraofFreeradicals

Mossbauerspectroscopy(8hours)

Recoilless emission and absorption-Mossbauerspectrometer-experimentaltechniques-

isomershift-quadrupoleinteraction-magnetichyperfineinteraction

Booksforstudy

1.J.M.Hollas,ModernSpectroscopy,FourthEdition,JohnWiley&Sons(2004)
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2.G.Aruldas,MolecularStructureandSpectroscopy,PHIlearningPvtLtd(2007)

3.SureshChandra,MolecularSpectroscopy,NarosaPublishingCo(2009)

4.HEWhite,IntroductiontoAtomicSpectroscopyMcGraw-HillInc.1stEdition.(1934).

References

1.C.N.BanwellandE.M.McCash,FundamentalsofMolecularSpectroscopy,Fourthedition,

TataMcGrawHill(1995).

2.D.N.Satyanarayana,Vibrationalspectroscopy-Theory and applications,New Age

InternationalPvtLtd(2004)

3.J.L.McHale,MolecularSpectroscopy,PearsoneducationInc(2008).

SYLLABUSFORSPECIALPAPERS(SPECIALPAPERI)

PH233E:ADVANCEDELECTRONICS-I(6L,1T)

UnitI
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Analogradiofrequencycommunications(16hours)

Different types of analog continuous wave modulation-analog baseband signal

transmissionsignal distortions and equalization-linear continuous wave modulation

schemes-amplitude modulation-DSB and SSB schemes-frequency conversion-angle

modulation-spectra ofangle modulated signals-powerand bandwidth ofFM signals-

generationanddemodulationofFM signals-commercialradiobroadcastingtechniques-AM

andFM radiobroadcastingandreception.

Microwaveradiocommunications(10hours)

Advantagesanddisadvantagesofmicrowaveradiocommunications-digitalandanalog

systemsfrequencyandamplitudemodulationtechniques-FM microwaveradiosystem-FM

microwaverepeaters-FM microwaveradiostations-lineofsightpathcharacteristics

Pulsemodulation(10hours)

Differenttypesofpulsemodulation-pulseamplitudemodulation(PAM)-PAM spectrum-

pulsecodemodulation(PCM)-samplingandquantizationofanalogsignals-quantization

error-signalto noise ratio-differentialPCM delta modulation-otherpulse modulation

schemes-applicationsofpulsemodulation.

UnitII

Digitalcommunications(16hours)

Basics ofinformation theory-ideas ofdigitalcodes –noise in information carrying

channelDigitalcarriermodulation-binaryASK,PSKandFSKschemes-bandwidthandpower

requirements-synchronization methods-ideas of error control coding and error

correctionsdigitaltransmissionofanalogsignals-transmissionusingPCM –frequencyand

timedivisionmultiplexing(TDM)–TDM inPCM telephonesystem.

Opticalfibercommunications(20hours)

Overviewoftheopticalcommunicationsystem anditscomponents-opticalcommunication

receiveranditsequivalentcircuit-directandcoherentdetectionsystems-digitalmodulation

anddemodulationschemesforcoherentopticalcommunicationreceivers-heterodyneand

homodynedetection–principlesofwavelengthdivisionandcodedivisionmultiplexingin

opticalcommunication-opticalsolitons-solitonbasedopticalcommunicationsystems

UnitIII

Mobilecellularcommunications(12hours)

Mobile telephone services-cellular telephone-frequency reuse-cell splitting-sectoring,

segmentation and dualization-cellularsystem topology-roaming and handoffs-cellular

telephonenetworkcomponentsandcallprocessing-firstandsecond-generationcellular

telephone services-digital cellular telephone system-global system for mobile

communication-personalsatellitecommunicationsystem

DigitalSignalprocessing(24hours)

Basicsofsignalsandsystems(6hours)

Classification ofsignals-amplitude and phase spectra-classification ofsystem-simple

manipulations of discrete time signals-representation of systems-analog to digital
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conversionofsignals

Fourieranalysisofsignalsandsystems(12hours)

Trignometric Fourierseries-exponentialform-Parseval’s identity-powerspectrum ofa

period function-Fouriertransform-properties ofFouriertransform-Fouriertransform of

importantsignals-Fouriertransform ofpowerandenergysignals-Discretetimefourier

transform -FastFouriertransform (FFT).

Z-transforms(8hours)

Definitionofztransform-propertiesofz-transform-evaluationoftheinversez-transform

DigitalFilters(10hours)

MagnitudeandphaseresponseofDigitalfilters-FiniteImpulseResponse(FIR)digital

filtersfrequencyresponseoflinearphaseFIRfilters-designtechniquesofFIRfilters-ideasof

InfiniteImpulseResponsefilters.

Booksforstudy

1.K.Sam Shanmugam,DigitalandAnalogcommunicationsystems,JohnWiley&Sons

(2006).

2.W.Tomasi,Electroniccommunicationssystems:Fundamentalsthrough Advanced,

DorlingKinderley(India)Pvt.Ltd(2009)

3.G.KennedyandB.Davis,Electroniccommunicationsystems,FourthEdiion,TataMc
GrawHill(2003)

4.G.Keiser,OpticalFibreCommunication,3rdedition,McGrawPub(2000)

5.G.P.Agrawal,Fibreopticcommunicationsystems,JohnWiley&Sons(1993)

6.S.SalivahananandG.Ganapriya,DigitalSignalProcessing,TataMcGrawHill(2011)

References

1.Taub,D.SchillingandG.Saha,PrincipleofCommunicationsystems,3rdEdition,Tata

Mc

GrawHill(2008)

2.W.C.Y.Lee,MobileCommunications-design,Fundamentals,SecondEdition,JohnWiley&

Sons(1993)

3.J.S.Chitode,DigitalCommunications,TechnicalPublicationsPune(2008)

4.J.M.Senior,OpticalFibreCommunications-PrinciplesandPractice,SecondEdition,

PearsonEducation(2006).

5.J.J. Carr, Microwave and Wireless communications Technology, Butterworth-

Heinemann(1996)

PH233M:MATERIALSSCIENCE–I
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UnitI(36hrs)

Classificationofmaterials,-Functionalclassificationofmaterials

Sizeeffectsontheoptical,electrical,magneticandmechanicalproperties.Sizeeffectson
theopticalpropertiesofsemiconductornanostructures,weakexcitonicconfinement,
strong excitonic confinement.Materials forAerospace,Biomedical,Electronic,Energy
technology,Environmentaltechnology,Magnetic,PhotonicandStructuralApplications-
Smart materials. Structuralclassification of Materials- Crystalline-Single crystals-
polycrystallinematerials-Grainsandgrainboundaries.
Crystalstructuresofionicmaterials-Cesium chloride,Fluorite,PerovskiteandCorundum
typestructures-Covalentstructures.

Imperfectionsincrystals
Typesofimperfectionsincrystals-Pointdefects-Interstitialdefects-Substitutionaldefects
-FrenkelandSchottkydefects-LineKronger-Vinknotationfordefectchemicalreaction-
DislocationsandDiffusionincrystals-Dislocations-Burgersvectors–edgeandscrew
dislocations –slip-significance of dislocationsSchmid’s law-Surface defects-Domain
boundaries-Importanceofdefects–Diffusion-ApplicationsofDiffusion-Stabilityofatoms
and ions-Mechanism for diffusion-Activation energy for diffusion-Permeability of
polymers-Compositionprofile-Diffusionandmaterialsprocessing.

UnitII(36hrs)

Formationofcrystallinematerials
Ambientphaseequilibrium –Supersaturation–Equilibrium offinitephases-Equationof
ThomsonGibbs–Typesofnucleation–Formationofcriticalnucleus–Classicaltheoryof
nucleation–Homoandheterogeneousformationof3Dnuclei–Rateofnucleation–
Growthfrom vaporphase,solutionsandmelts–Epitaxialgrowth–Growthmechanism
andclassification–Kineticsofgrowthofepitaxialfilms–Mechanismsandcontrolsfor
nanostructuresin0and1dimensions.

CrystallizationPrinciplesandGrowthTechniques
Classesofcrystalsystem – Crystalsymmetry– Solventsandsolutions– Solubility
diagram – Supersolubility– Expressionforsupersaturation– Metastablezoneand
inductionperiod–MiersTCdiagram –Solutiongrowth–Low andhightemperatures
solutiongrowth–Slowcoolingandsolventevaporationmethods–Constanttemperature
bathasacrystallizer.

Gel,MeltandVaporGrowthTechniques
Principleofgeltechnique–Varioustypesofgel--Structureandimportanceofgel–
Methodsofgelgrowthandadvantages--Melttechnique–Czochralskigrowth–Floating
zone–Bridgemanmethod–Horizontalgradientfreeze–Fluxgrowth–Hydrothermal
growth–Vapor-phasegrowth–Physicalvapordeposition–Chemicalvapordeposition–
Stoichiometry.

UnitIII

ThinFilm Physics(36Hours)

Film Preparations:Vacuum evaporation-Evaporationtheory-Rateofevaporation-Hertz-
Kundsen equation -Free evaporation and effusion -Evaporation mechanisms -
Directionalityofevaporatingmolecules-vapoursources-wireandmetalfoils-Electron
beangun-flashevaporation-sputtering-Glow dischargesputtering-Biassputtering-
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Reactivesputtering-Triodesputtering-Magnetronsputtering-Ionbeam sputtering–
Pulsedlaserdeposition–Molecularbeam epitaxy-Chemicalmethods–ThermalCVD–
PlasmaenhancedCVD–SprayPyrolysis–SolGelmethod–SpinandDipcoating–
ElectroplatingandElectrolessplating–Depositionmechanisms.

NucleationTheories:Condensationprocess-TheoriesofNucleation–Capillaritytheory–
Atomistictheory–Comparison–stagesoffilm growth–Incorporationofdefectsduring
growth-Film thicknessmeasurements-Opticalmethods-Ellipsometry–

ReferenceBooks
1.S.V.Gaponenko,Opticalproperties ofsemiconducting nanocrystals,Cambridge

UniversityPress(1997)
2.A.K.Bandhyopadhyay,Nanomaterials,NewAgeInternationalPublishers(2007)
3.SolidStatePhysics,A.J.Dekker,Macmillan,(1967).
4.TheScienceandEngineeringofMaterials:DonaldRAskelandandPradeepPPhule6

EditionThomsonBrooks/Cole.
5.I.V.Markov,CrystalGrowthforBeginners:FundamentalsofNucleation,CrystalGrowth

andEpitaxy(2004)2ndedition.
6.P.SanthanaragavanandP.Ramasamy,CrystalGrowthProcessandMethods(KRU

Publications,Kumbakonam,2001).
7.A.Goswami,ThinFilm Fundamentals(NewAge,NewDelhi,2008).
8.MaisselandGlang,HandBookofThinFilm Technology
9.K.L.Choppra,ThinFilm Phenomena
10.DupyandKachard,PhysicsofNon-MetallicThinFilms
11.T.Pradeep:NANO:TheEssentials:UnderstandingNanoscienceandNanotechnology,

McGrawHillEducation

PH233N:ADVANCEDNUCLEARPHYSICS(6L,1T)
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UnitI

Nuclearpropertiesandstructure(36hours)

Nuclearstructure– charge,mass,shape,andsizeofnucleus,spin,parity,electricand

magneticmoments,isospin,bindingenergy,packingfraction,Experimentaldetermination

ofnuclearmass,Aston’smassspectrograph,Measurementofnuclearspin(usingZeeman

effect)andmagneticmoment(usingNMR),natureofnuclearforces,groundandexcited

states ofdeuteron,spin dependence,effective range theory,non-centralforce,n-p

scatteringandp-pscatteringatlow energies,natureoftwonucleonpotential,charge

independenceandsaturationofnuclearforce,exchangeforces,mesontheoryofnuclear

force.

Nuclearmodels-liquiddropmodel:Bethe-Weizsackerformulaanditsapplications,shell

model,evidence and limitations ofshellmodel,single particle shellmodel,nuclear

vibrationsandrotations,opticalmodel,collectivemodel.

UnitII

Nuclearinstrumentation(36hours)

Gasfilleddetectors,IonizationChamber,Proportionalcounter,GM Counter,Scintillation

counter,Cerenkovcounter,semiconductordetectors[Si(Li),Ge(Li),HPGe],Solid state

nucleartrackdetectors,Nuclearemulsion,neutrondetectors,scalingcircuits.

Classificationofaccelerators,cyclotron,synchro-cyclotron,Betatron,Tandem accelerators,

linearaccelerator(LINAC).NuclearReactor–selfsustainedreaction,fourfactorformula,

reactor theory, critical size, reactor materials, reactor control, breeder reactor,

thermonuclearfusion,fusioninplasma,fissionreactor,conditionsforsustainedfusion,

magneticconfinement,toroidalconfinement:Tokomak.

UnitIII

NuclearreactionsandParticlePhysics(36hours)

Typesofnuclearreactions,conservationlaws,energeticsofnuclearreactions,nuclear

transmutations,crosssectionofnuclearreaction,compoundnucleushypothesis,Breit-

wigneronelevelformula,directreactions,stripping and pickup reactions,heavyion

induced reactions,Nuclearfission,energetic ofnuclearfission,Bohr-wheelertheory,

nuclearfusion,stellarenergyandnucleo-synthesis.

Neutrons,Kinematics in high energy collisions,particles in high energy reactions,

classificationofelementaryparticles,interactionsamongparticles,statesofparticlesin

termsofquantum numbers,Yukawahypothesis,propertiesofpimesons,muons,K-

mesons and hyperons,particle interactions and Feynman diagrams,symmetries and

conservationlaws,CPTinvariance,GellmannNishijimaFormula,QuarkModel,Quantum

Chromo Dynamics (QCD),symmetry classifications of elementary particles,weak

interactions,GrandUnificationTheory(GUT).

BooksforStudy

1.S.N.Goshal.AtomicandNuclearPhysics,SChand&CompanyLtd.1998

2.KennethSKrane.IntroductoryNuclearPhysics,JohnWiley&Sons,1987

3.SathyaPrakash.NuclearPhysics&ParticlePhysics,SChand2005
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4.JohnSLiley.NuclearPhysics,WileyIndia,2007

References

1.IrvingKaplan,“NuclearPhysics”,NarosaBookDistributors,2002.

2.R.D.Evans,“TheatomicNucleus”,McGraw-Hill,1955.

3.D.C.Tayal,NuclearPhysics,HimalayanPublicationhouse,Bombay,1980

4.R.R.Roy&BPNigam,NuclearPhysicsTheoryandExperiments,WileyEastern,
2000.

5.D.J.Griffiths,Harper&Row,Introductiontoelementaryparticles,WileyEastern,
1987
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PH233S:SPACEPHYSICSANDPLASMAPHYSICS(6L,1T)

UnitI

BasicPlasmaPhenomena(6hours)

PlasmaConcepts– Debyeshielding– plasmaparameters– Plasmaasafluid-Fluid

equations–FluiddriftperpendiculartoB–FluiddriftparalleltoB.

Wavesinplasma(20hours)

Plasmaoscillations–Electronplasmawaves–soundwaves–ionwaves–Electrostatic

electronoscillationsperpendiculartoB-ElectrostaticionwavesperpendiculartoB–Lower

hybridfrequency–ElectromagneticwavesperpendiculartoB0–cutoffsandresonances-

ElectromagneticwavesparalleltoB0 – Hydromagneticwaves– Magnetosonicwaves.

Diffusion and Resistivity-Decayofplasma bydiffusion – steadystate solutions –

Recombinations–Diffusionacrossamagneticfield–Collisionsinfullyionizedplasma–

SinglefluidMHDequations.

Magnetohydrodynamics(10hours)

Maxwell’sequationsinMHD–MHDInductionequation–MagneticReynold’snumber–

Momentum equation,Pressureforce–Magnetictensionforce–MagneticBuoyancy–

Acousticwaves–Alfvenwaves–Internalgravitywaves–MHDwaves–Whistlers.

UNITII

SolarPhysics(16hours)

Solarinteriorandenergyproduction–Neutrinoproblem –Helioseismology–solaractivity

–sunspotcycle-Sun’smagneticfield–solarrotation-Photosphere–Chromosphere–

Corona– Coronalheating– Solarflares–Solarwind– importanceofsolarterrestrial

studies.

SolarwindPhysics(16hours)

Coronalexpansion – Parker’s hydrodynamic theory – solar wind parameters –

interplanetarymagneticfield–sectorstructure–solarwindvariationsanditsrelationship

withsolarphenomena.

Cosmicraysandenergeticparticles(4hours)

Galacticcosmicrays–solarcyclemodulationofgalacticcosmicrays–solarenergetic

particles–Interstellarpickupions–Anomalouscosmicrays–Cosmicraydetectors.

UNITIII

Neutralatmosphere(8hours)

Neutralatmosphere–scaleheight–Variationoftemperaturewithaltitude–Troposphere

–Stratosphere–Mesosphere–Thermosphere–Heatbalanceequation–Exosphere.

IonosphereandMagnetosphere(16hours)
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Ioncompositionandchemistry–D,E,F1andF2 regions–Ionosphericconductivities

and currents – Equatorialanomaly.Magnetosphere,intrinsic magnetic field –

Interactionofsolarwindwithmagnetosphere– Bow shockandmagnetopause–

Magnetosphericcurrentsystems– Magneticdiffusion– Magneticreconnection–

magneticactivityandsubstorms–magneticstorms–geomagneticactivityindices.

Observationaltechnique(12hours)

Upperatmospheresensing – direct,indirectandremote– Directmethodsforneutral

atmosphere–Directmethodsforionizedcomponent–Langmuirprobe–Impedanceand

resonanceprobes–Massspectrometers–Detectorsforenergeticparticlesandradiation

environment– Satellite drag and related methods – Remote sensing ofthe neutral

atmosphere – Remote sensing by radio propagation – Experimentaltechnique for

ionosphericstudies–Ionosondetechnique–Incoherentscattertechnique.

References

1.ChenF.F.:IntroductiontoPlasmaPhysicsandControlledFusion,Plenum Press.

2.DendyR.O.:PlasmaDynamics(ClarendonPress,1990).

3.TamasI.Gombosi:PhysicsoftheSpaceEnvironment(CambridgeUniversityPress,

1998)

4.HarraL.K.andMasonK.O.:SpaceScience(ImperialCollegePress)

5.PeterFoukal:SolarAstrophysics(Wiley,1990)

6.Ratcliffe:Introduciontoionosphereandmagnetosphere(CUP,1972)

7.RobertG.FleagleandJoostA.Businger:AnIntroductiontoAtmosphericPhysics,

AcademicPress,London,1971.

8.BanksP.M.andG.Kocharts:Aeronomy,AcademicPress,London,1973.

9.SavindraSingh:Climatology,PrayagPustakBhavan,2005.

10.MichaelD.Pappagiannis:SpacePhysicsandSpaceAstronomy,GordonandBreach

SciencePublishersLtd.,1972.
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PH233T:THEORETICALPHYSICS-I(6L,1T)

UnitI-Quantum Mechanics(36hours)

Formalism

Linearvectorspace,linearoperators,normedspaces,Hilbertspaces,self-adjointoperators,

representationofoperatorsandstatesinsuitablebasis,spectralpropertiesofself-adjoint

operators-spectraltheorem.

GroupsandSymmetry

Review ofgroups:Irreduciblerepresentationsofgroups,discreteandcontinuousgroups,

Liegroups,Liealgebra,how symmetriesform agroup,unitaryandanti-unitarysymmetry

operators,Rotation and O(3)group,SU(2)group,angularmomentum algebra,vector

operators,Tensoroperators,Wigner-Eckarttheorem Discretesymmetries-spaceandtime

inversionsymmetries.

Relativisticquantum mechanics

Lorentzgroup-generators,representationofLorentzgroupextendedbyparityandDirac

equation,hydrogenatom

Fieldtheory

Lagrangian formalism,Noether’s theorem,Hamiltonian density,quantization offields,

secondquantization,quantizationofEM field.
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UnitIIStatisticalPhysics(36hours)

Stochasticprocesses

Review ofprobabilityand measure,equilibrium vs non-equilibrium,Brownian motion,

Langevin equation,Ito vs Stratanovic,Markov processes,Fokker-Planck equation,

Fluctuation-Dissipationtheorem.

Specialtopicsinnon-equilibrium systems
Einsteindiffusionequation-derivationandboundaryconditions,freediffusioninone-

dimensionalhalf-space,fluorescencemicrophotolysis.

UnitIII-Generalrelativity(36hrs)

Differentialgeometry

Tensors,differentiablemanifolds,geodesics,curvature,Riemanniantensor

Relativity

Principle ofequivalence,Einstein equations,centrally symmetric gravitationalfields,

Schwarzchildsolution,singularities.

References

1. F.Scheck,Quantum Physics,Springer(2007).
2. G.Teschl,MathematicalMethodsinQuantum Mechanics,AmericanMathematical

Society(2009).P.Szekeres,ModernMathematicalPhysics,CambridgeUniversity
Press(2004).

3. M.T.Vaughn,IntroductiontoMathematicalPhysics,Wiley-VCHVerlag(2007).
4. Arfken,MathematicalPhysicsforPhysicists,AcademicPress(2013).

5. J.J.Sakurai,Modern Quantum Mechanics,Addison-WesleyPublishing Company
(1994).

6. L.I.Schiff,Quantum Mechanics,McGraw-HillBookCo.(1968).

7. R.Shankar,PrinciplesofQuantum Mechanics,Springer(1994).

8. L.E.Ballentine,Quantum Mechanics,WorldScientificPublishingCo.(2000).
9. L.H.Ryder,Quantum FieldTheory,CambridgeUniversityPress(2008).

10.J.J.Sakurai,AdvancedQuantum Mechanics,Addison-Wesley(1967).

11.M.LeBellac,Quantum andStatisticalFieldTheory,OxfordUniversityPress(2001).
12.K.SchultenandI.Kosztin,LecturesinTheoreticalBiophysics,UniversityofIllinoisat

UrbanaChampaign(2000).R.Kubo,M.TodaandN.Hashitsume,StatisticalPhysicsII:
Nonequilibrium StatisticalMechanics,Springer-Verlag(1985).

13.G.F.Mazenko,Nonequilibrium StatisticalMechanics,Wiley-VCHVerlag(2006).
14.V.Balakrishnan,ElementsofNonequilibrium StatisticalMechanics,CRCPress(2008).
15.B.F.Schutz,AFirstCourseinGeneralRelativity,CambridgeUniversityPress(2009).
16.S.Caroll,SpacetimeandGeometry:AnIntroductiontoGeneralRelativity,Addison-

Wesley(2004).
17.A.AltlandandB.Simons,CondensedMatterFieldTheory,CambridgeUniversityPress

(2008).
18.J.W.NegeleandH.Orland,Quantum Many-particleSystems,LevantBooks(2006).
19.E.Fradkin,FieldTheoriesofCondensedMatterSystems,LevantBooks(2006).
20.P.M.ChaikinandT.C.Lubensky,PrinciplesofCondensedMatterPhysics,Cambridge

UniversityPress(2004).
21.A.M.Tsvelik,Quantum Field Theory in Condensed MatterPhysics,Cambridge
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UniversityPress(2003).

PH241:CONDENSEDMATTERPHYSICS

UnitI

Crystalphysics(10hours)

Lattice points and space lattice-basis and crystalstructure-unit cells and lattice

parameterssymmetryelementsincrystals–spacegroups-Bravaislattice-densityandlattice

constantrelation-crystaldirections,planesandMillerindices-reciprocallattice-allotropyand

polymorphism incrystals-imperfectionsincrystals.

Latticevibrationsandthermalproperties(10hours)

Dynamics ofidenticalatoms in crystallattice-dynamics oflinearchain-experimental

measurementofdispersionrelation-anharmonicityandthermalexpansion-specificheatof

solids-classicalmodel-Einstein’smodel-Debyemodel-thermalconductivityofsolids-roleof

electronsandphonons-thermalresistanceofsolids.

Freeelectronandbandtheory(16hours)

Electrons moving in one dimensionalpotentialwell-Fermi-Dirac statistics-effect of

temperatureonFermidistribution-electronicspecificheat-electricalconductivityofmetals-

Wiedmann-Franz-Lorentzlaw-electricalresistivityofmetals-Halleffect-energybandsin

solids-KronigPenny model-construction ofBrillouin zones-nearly free electron model-

conductors,semiconductorsandinsulators-elementaryideasofFermisurfaces
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UnitII

Semiconductors(12hours)

Free carrierconcentration in semiconductors-mobility ofcharge carriers-temperature

effectselectrical conductivity of semiconductors-Hall effect in semiconductors -

semiconductorjunctionproperties

Dielectricandmagneticpropertiesofmaterials(24hours)

Dipole moment-polarization-localelectric field in an atom-dielectric constantand its

measurement-polarizability-classicaltheory-Peizo,Pyro and Ferro electricpropertiesof

Crystals-Ferroelectric domains-classification of magnetic materials-atomic theory of

magnetism-Langevin’s theory-Para magnetism and quantum theory-Weiss molecular

exchangefield-ferromagneticdomains-antiferromagnetism-Ferrites.

UnitIII

Superconductivity(20hours)

Experimentalattributestosuperconductivity-criticaltemperature,criticalcurrentandcritical

magneticfieldofsuperconductors-effectsofmagneticfieldonsuperconductors-TypeIand

IIsuperconductors-intermediateandvortexstates-thermalconductivity,specificheatand

energygapinsuperconductors-microwaveandIRproperties-coherencelength-Theoriesof

superconductivity-London equations-Ginzberg-Landau theory-BCS theory-AC and DC

Josephsoneffectsinsuperconductors-ExamplesandpropertiesofHighTemperature

Superconductors.

Introductiontonanoscienceandtechnology(16hours)

Introduction to nanomaterials,properties,classification of nanomaterials,quantum

confinementeffects,Densityofstates-nano materialpreparationtechniques-sputtering-

chemicalvapordeposition-pulsed laserdeposition-sol-geltechnique-characterization of

nanomaterials-X-Raydiffraction-ScanningProbeMicroscopy-atomicforcemicroscopy-SEM

andTEM techniques-carbonnanostructures-elementsofnanoelectronics.

Booksforstudy

1. N.W.AshcroftandN.D.Merwin,SolidStatePhysics,CenageLearningIndia(2001)

2. Charles.C.Kittel,IntroductiontoSolidStatePhysics,wileyStudentEdition(2007)

3. M.AliOmar,ElementarySolidStatePhysics,PearsonEducationInc(1999)

4. K.K. Chattopahyay, A.N. Banerjee, Introduction to Nano Science and

NanoTechnology,PrenticeHallofIndia(2009)

5. GaborLHornyak,HFTibbalsandJoydeepDutta,IntroductiontoNanoscienceand

Nanotechnology,CRCpress(2009)

References

1S.O.Pillai,SolidStatePhysics,ThirdEditionNewAgeInternationalPvt.Ltd(1999).

2.M.A.Wahab,SolidStatePhysics,NarosaPublishingHouse(1999)

3.R.J.Singh,SolidStatePhysics,DorlingKindersley(India)PvtLtd(2012)

4.P.Phillips,AdvancedSolidStatePhysics,SecondEdn,CambridgeUniversityPress

(2012)
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PH242:NUCLEARANDPARTICLEPHYSICS(6L,1T)

UnitI

Nuclearforces(10hours)

Deuteron-neutron–protonscatteringandproton-protonscatteringatlow energies-non-

centralforcesnuclearexchangeforce-mesontheoryofnuclearforces

Nuclearmodels(12hours)

Detailedstudiesonliquiddrop,shellandcollectivemodelsofthenuclei.

Nuclearreactions(14hours)

Conservationlaws-energeticnuclearreactions-Q valueequation-partialwaveanalysisof

nuclearreactioncrosssection-compoundnuclearhypothesis-resonancereactions-Breit-

Wigneronelevelformula-opticalmodel-theoryofstrippingreactions.

UnitII

Nuclearfission(20hours)

Mechanism ofnuclearfission-calculationofcriticalenergybasedonliquiddropmodel-

fissionproductsandenergyrelease-fissionchainreactions-neutroncycleandfourfactor
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formula-generalfeaturesandclassificationofnuclearfissionreactors.

Nuclearfusion(16hours)

Nuclearfusion in stellarinteriors-proton-proton reactions-carbon-nitrogen cycle-thermo

nuclearreactionsinthelaboratory-conditionsfortheconstructionofnuclearfusionreactor-

criticalignitiontemperature-Lawsoncriterian-plasmaconfinementinfusion-principlesof

pinch,magneticandinertialconfinements.

UnitIII

Nucleardetectorsandparticleaccelerators(20hours)

Gas filled detectors-ionization chamber and proportionalcounters-GM counter-

scintillationdetectors-semiconductordetectors-Cerenkovdetector-bubblechamber.

Particle acceleratorselectrostatic accelerators-cyclotron accelerators-synchrotrons-

linearaccelerators-collidingbeam accelerators.

Elementaryparticlephysics(16hours)

Elementaryparticleinteractions-symmetriesandconservationlaws-quarkmodelof

elementaryparticles-coloredquarksandgluons-ideasofcharm,beautyandtruth-quark

dynamics-ideasofgrandunifiedtheoriesoffundamentalforces

Booksforstudy

1 D.C.Tayal,NuclearPhysics,5thEdition,HimalayaPublishingCo(2008)

2 J.Verma,R.C.Bhandari,D.R.S.Somayajulu,FundementalsofNuclearPhysics,CBS
PublishersandDistributors(2005).

3 K.S.Krane,IntroductoryNuclearPhysics,WileyIndiaPvt.Ltd(1988)

References

1S.B.Patel,NuclearPhysics-AnIntroduction,NewAgeInternationalPvt.Ltd(1996).

2. B.R.Marhu,NuclearandParticlePhysics-anIntroduction,SecondEdition,Wiley
(2012)

3. S.N.Ghoshal,NuclearPhysics,S.ChandLtd(1997)

4. M.P.Khanna,IntroductiontoParticlePhysics,PHI(2011)

5. J.Freidberg,PlasmaPhysicsandFusionEnergy,CambridgeUniversityPress(2007)

6. FF.Chen,IntroductiontoPlasmaPhysics,Springer,London(2002)
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SPECIALPAPERSYLLABUS:SPECIALPAPER-II

PH243E:ADVANCEDELECTRONICS-II(6L,1T)

UnitI

Microprocessor8086:IntroductionandProgramming(22hours)

Internal architecture of 8086-pin configuration of 8086-memory organization of

8086addressingmodesof8086-minimum andmaximum modeconfigurations-instructions

setof8086-datamovementinstructions-arithmeticandlogicinstructions-programmingof

8086-flowchartsandprogrammingsteps-Simpleprograms-One’scomplementofa16bit

number-BCD toASCII,ASCIItoBCD -additionof2-16bitnumbers– generationof

Fibonacciseries.

Microprocessorinterfacingdevicesandadvancedmicroprocessors(14hours)

ProgrammedI/O–directmemoryaccess-microcontrollers-8251AUSART-8257DMA

controller-8259A programmable interrupt controller-8279 programmable

keyboard/displayinterface-analogtodigitalanddigitaltoanalogconverters-advanced

microprocessors80186/80188 high integration 16-bitmicroprocessors-80386 and

80386processors-RISCprocessors.
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UnitII

Elementsofembeddedsystems(6hours)

Exampleofanembeddedsystem-processorchipsforembeddedapplications-asimple

microcontrollerusingembeddedsystems-embeddedprocessorfamilies

Introductiontoartificialintelligenceandexpertsystems(20hours)

Overview ofartificialintelligence(AI)-knowledgerepresentationinAI-problem solving

inAIsearchmethods-predicateandpropositionallogic-Formalsymboliclogic-LISPand

PROLOGbasics-networkrepresentationsofknowledge-naturallanguagestudyinAI-

FuzzysetsandFuzzylogic-Expertsystems-rulebasedexpertsystems-nonproduction

system architecturesexamplesofexpertsystems.

ArtificialNeuralNetworks(10hours)

Basicconceptsofartificialneuralnetworks–neuralnetworkarchitectures-neuralnetwork

systems-ADALINEandMADALINEnetworks-advantagesanddisadvantagesofartificial

neuralnetworksneuralnetworkapplicationdomains-basicsofneurofuzzysystems.

UnitIII

Radar(12hours)

Basic principles ofradar-Radarequation-MTI,Pulse and DopplerRadars-Radarsignal

analysisideas ofRadartransmitters and receivers-hyperbolic systems fornavigation-

LORANandDECCAsystems.

Satellitecommunications(10hours)

Satellite orbits-Geosynchronous satellites-antenna look angles-satellite classifications-

spacingandfrequencyallocations-satelliteantennaradiationpatterns-satellitesystem link

models–satellitesystem parametersandlinkequations.

FundamentalConceptsofDataCommunication(12hours)

Datacommunicationcodes–Baudotcode,ASCIIcode,EBCDICcode,Barcodes–Code

39,Universalproductcode,Errorcontrol,Errordetection-Redundancychecking,Error

correction- retransmission, Forward error correction, Character synchronization-

AsynchronusserialdataandSynchronusserialdata,Datacommunicationhardware-Data

communicationcircuits-linecontrolunit-universalsynchronousReceiver/Transmitter.

Booksforstudy

1SunilMathur,Microprocessor8086-Architecture,ProgrammingandInterfacing,PHI

learningPvtLtd(2011)

2.AbishekYadav,Microprocessor80858086,UniversitySciencePress,NewDelhi(2008)

3.CarlHamacher,Z.G.Vranesic,S.G.Zaky,Computerorganization,5thEdition,McGraw
HillEducation(2002).

4.B.Ram,Fundamentalsofmicroprocessorsandmicrocontrollers,DhanpatRai
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Publications,NewDelhi(2016).

5.RobertJSchalkoff,ArtificialNeuralNetworks,McGrawHillInternationalEdition
(1997).

6.V.S.Janakiraman,K.SarukesiandP.Gopalakrishnan,FoundationsofArtificial
IntelligenceandExpertsystems,MacmillanPublishersIndiaLtd(2011).

7.E.RichandK.Knight,ArtificialIntelligence,SecondEdition,TataMcGrawHillPubCo
(2006).

8.D.W.Patterson,IntroductiontoArtificialIntelligenceandExpertSystems,PrenticeHall
ofIndiaPvtLtd(2001)

9.S.RajasekharanandG.A.VijalekshmiPai,NeuralNetworksFuzzylogicand
Geneticalgorithms,PHIlearningPvtLtd(2010).

10.S.N.Sivanandan,S.SumathiandS.N.Deepa,IntroductiontoFuzzylogicusing
MATLAB,Springer(2007).

11.A.VeeraLakshmiandR.Srivel,TelevisionandRadioengineering,AnnBooksPvtLtd
(2010)

12.Skolini.M.I,IntroduciontoRadarsystems,Thirdediton,TataMcGrawHill(2001)

13.Nagaraja,ElementsofElectronicnavigation,SecondEdition,TataMcGrawHill(2006)

PH243M:MATERIALSSCIENCE–II

UnitIOpticalandthermalproperties(36hrs)

Electronicmaterialsandproperties

ElectricalConductivity-Conductivityofmetalsandalloyssuperconductivity-conductioninionic

materials-semiconductors-Insulators-dielectrics-polarisation in dielectrics-Photonic materials

andproperties-ElectromagneticSpectrum-Reflection,refraction,absorptionandtransmission-

Selective absorption and transmission-Emission phenomenon luminescent and

phosphorescentmaterials

OpticalPropertiesofMaterials

Absorption,Photoconductivity,GeneralconsiderationofLuminescence,excitation,absorption

and emission processes ofluminescence,configuration coordinate diagram,energylevel

diagram. Radiative and non-radiative processes. Different kinds of Luminescence –

Electroluminescence,photoluminescence.Colorcenters,differentkindsofcolorcentersinthe

contextofluminescenceinalkalihalides

Electrostriction-piezoelectricitypiezoelectricityandferroelectricity
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Thermoelectricpower-Seebeckeffect,Peltiereffect,andThomsonrelation,figureofmerit,

Concept of phonon,Thermalconductivity due to phonons and electrons,conflicting

thermoelectricproperties,

Unit-IINanostructuredmaterialsandproperties(36Hrs)

Sizeanddimensionalityeffects-sizeeffects-potentialwells-partialconfinement-conduction

electronsanddimensionality– quantum well-quantum wires-quantum dots-Fermigasand

densityofstates-Carbonbased nano-materials-Fullerenes-carbonnanotubes-nanoshells-

graphene-biologicalandsmartnanomaterials.Propertiesofnanomaterials-elctrical-optical-

mechanical-and thermo dynamicalproperties.Synthesis of nanomaterials-CVD-Sol-gel-

Combustion-hydrothermal- Colloidal growthnanotube synthesis-Lithographic process-:

Lithography,Nanolithography,splitgatetechnology,selfassembly,limitationoflithographic

process.Nonlithographictechniques:Plasmaarcdischarge,sputtering,evaporation.Toolsof

nanomaterials:X-raydiffraction-FTIRspectroscopy-Ramanspectroscopy-Bandassignments-UV

-Visspectroscopy-Determinationofbandgap-Tauc’splot– Forqualitativestudyonly(Non

evaluative):Scanningprobemicroscopy-STMAFM-NSOM-ElectronMicroscopies-TEM-HRTEM

andSEM.

UnitIII-Nano-electronics(36Hrs)

IntroductiontoNanoelectronics

Propertiesdependentondensityofstates-excitons-single-electrontunneling–applications-

infrareddetectors-quantum dotlasers-.IntroductiontoSpintronics-Historyandoverview of

spinelectronics;Classesofmagneticmaterials;Quantum Mechanicsofspin;Spinrelaxation

mechanisms;spin relaxation in a quantum dots.Magneto resistance,OrdinaryMagneto

resistance,GiantMagnetoresistance,ColossalMagnetoresistance,Micro-electromechanical

systems(MEMSs)andNano-electro-mechanicalsystems(NEMSs),

Qualitativestudyonly(Nonevaluative)

ResonantTunnelling Diode,Quantum Cascadelasers,Singleelectrontransistor-:Coulomb

Blockade,singleelectrontransistor,otherSETandFETstructures.MolecularMachines,Nano-

biometrics-Molecular and Nano-electronics-MicrobialFuelCells-Hydrogen storage-Nano

medicine-Biologicalapplications-Photonic nano crystals and integrated circuits-Quantum

computersIntroductiontoSpintronics-:SpinGalvaniceffect;SpinLEDs:Fundamentaland

applications,Spinphotoelectronicdevices,Electronspinfiltering,Materialsforspinelectronics,.

Spin-Valve and spin-tunneling devices:Read Heads,MRAMS,Field Sensors,Spintronic

Biosensors,Spintransistors,Quantum Computingwithspins.

ReferenceBooks

1.M.S.RamachandraRao,ShubraSingh,NanoscienceandNanotechnolgy,Fundamentals

toFrontiers,Wiley2017,

2.Thermoelectrics:BasicPrinciplesandNew MaterialsDevelopment,byG.S.Nolas,J.

Sharp,H.J.Goldsmid,Springer,2001

3.IntroductiontoThermoelectricity,byH.HulianGoldsmid,Springer,2010

4.NanoTheEssential-TPradeep;McGrawHillEducation

5.TheScienceandEngineeringofMaterials:DonaldRAskelandandPradeepPPhule6

EditionThomsonBrooks/Cole.

6.Guozhong Cao Nano Structures and Nano materials ,Synthesis Properties and
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Applications.

7.PrinciplesofElectronicMaterialsandDevices,S.O.Kasap.TataMcGrawHill

8.Crystallography and crystaldefects,A.Kelley,G.W.Groves & P.Kidd,Wiley

9.CrystallographyappliedtoSolidStatePhysics,A.R.Verma,O.N.Srivastava,NAI

10.SolidStatePhysics,A.J.Dekker,Macmillan,(1967).

11.SolidStatePhysics,S.L.GuptaandV.Kumar,PragatiPrakashan.

12.IntroductiontoTheoryofSolids,H.M.Rosenberg,PrenticeHall.

13.SolidStatePhysics,J.S.Blakemore,W.B.Saunders&Co.Philadelphia.

14.SolidStatePhysics,N.W.Ashcroft&N.D.Mermin,Brooks/Cole(1976).

15.CrystalDefectsandCrystalInterfaces,W.Bollmann,SpringerVerlag.

16.ElementarysolidStatephysicsM.AliOmar-Pearson

17.SolidStatePhysicsR.J.singh-Pearson

18.IntroductiontoNanotechnology,CharlesP.Poole,Jr.andFrankJ.Owens,Wiley,(2003)

92

19.Nanotechnology An Introduction to Synthesis properties and Applications of

Nanomaterials:ThomasVargheseandK.M.Balakrishna-AtlanticPublishers.

20.MEMS/NEMS:micro electro mechanicalsystems/nano electro mechanicalsystems

Volume1,DesignMethods,CorneliusT.Leondes,Springer,(2006).

21.MickWilson,KamaliKannangara,GeoffSmith,MichelleSimmonsandBurkhardRaguse

“Nanotechnology”,OverseasPressNewDelhi2005

22.W.R.Fahrner (Ed.) “Nanotechnology and Nanoelectronics”,Springer 2006.S.

Bandyopadhyay,M.Cahay

PH243N:RADIATIONPHYSICS(6L,1T)

Unit–I

Interactionofradiationwithmatter(36hours)

Ionizing radiations,terrestrialsources,extraterrestrialsources,non-ionizing radiations,

naturaland man-madesources,interaction ofradiation with matter,energylossrate,

bremsstrahlung,rangeenergyrelation,stoppingpower,photoelectricabsorption,Compton

scattering,pairproduction,propertiesofgammagaysandneutrons.

Particle fluxand fluence,Energyfluxand fluence ,Cross section,Linearand mass
attenuationcoefficients,Massenergytransferandmassenergyabsorptioncoefficients,
Stoppingpower–LinearEnergyTransfer(LET)-WeighingFactors(W-values),Radiationand
tissue weighting factors,absorbed dose-equivalentdose,effective dose,committed
equivalentdose,committedeffecteddose–ConceptofKERMA(KineticEnergyReleased
perunitMass)
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UnitII

Radioactivity,detectionanddosimetry(36hours)

Law ofradioactivedecay,halflife,meanlife,specificactivity,successivedisintegration,

radioactiveequilibriums,ageofmineralsandrocks,α-decay:barrierpenetration,range

energyrelationship,β decay:Fermitheory,parityviolation,Kurie-plot,γ-decay,radiative

transitionsinnuclei,selectionrules.

ThermoluminescentDosimeters(TLD)–OpticallystimulatedLuminescencedosimeters
(OSLD)–NeutronDetectors– Nucleartrackemulsionsforfastneutrons– SolidState
Nucleartrack(SSNTD)detectors,Radondosimetry,Instrumentsforpersonnelmonitoring–
TLDbadgereaders–DigitalpocketdosimetersusingsolidstatedevicesandGM counters-
Contaminationmonitorsforalpha,betaandgammaradiation–ScintillationmonitorsforX
andgammaradiations-NeutronMonitors,Tissueequivalentsurveymeters–Fluxmeter
anddoseequivalentmonitors–Pocketneutronmonitors

UnitIII

Biologicaleffectsofradiation(36hours)

Somaticeffectsofradiation–Physicalfactorsinfluencingsomaticeffects–Dependence

ondose,doserate,typeandenergyofradiation-Acuteradiationsickness–Effectsof

chronicexposuretoradiation–Inductionofleukemia–RadiationCarcinogenesis–Riskof

carcinogenesis– Geneticeffectsofradiation– Factorsaffectingfrequencyofradiation

inducedmutations– Dose-effectsrelationship-firstgenerationeffects– Effectsdueto

mutationofrecessivecharacteristics–Geneticburden–Prevalenceofhereditarydiseases

anddefects– Spontaneousmutationrate–Conceptofdoublingdoseandgeneticrisk

estimate.

Booksforstudy

1.G.F.Knoll,RadiationdetectionandMeasurement,JohnWiley&Sons,2000

2.K.Thayalan,BasicRadiologicalPhysics,Jaypeebrothersmedicalpublishers,New
Delhi,2003

3.AlanMartinandSamuelA.Harbison,AnIntroductiontoRadiationProtection,Third

edition,ChapmanandHall,NewYork1986

References

1.R.R.Roy&BPNigam,NuclearPhysicsTheoryandExperiments,WileyEastern,
2000

2.UNSCEARReport,UnitedNationsScientificCommitteeontheEffectsofAtomic

Radiation,2008.

PH243S:ADVANCEDASTROPHYSICS(6L,1T)

UNITI

Generalfeaturesofobservationalastronomy(36hours)

Emergence ofmodern astronomy-Astronomyin differentbands ofelectromagnetic

radiation.Celestialco-ordinates– Sphericalcoordinates– Altazimuthsystem – Local

equatorialsystem –universalequatorialsystem –Eclipticsystem –Galacticcoordinates–

conversion ofcoordinates.Apparentluminosityofstars– measurementofapparent
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luminosity–various magnitude systems – correction forapparentmagnitude.Stellar

distancesandabsoluteluminosities–measurementofdistanceswithinthesolarsystem –

trigonometric parallaxes ofstars – method ofmeasurementofluminosity-.surface

temperatureofstars–spectralclassificationofstars-stellarmagneticfields.

UNITII

StellarphysicsandStellarevolution(36hours)
Theoryofradiativetransfer–Radiativetransferequation–Thermodynamicequilibrium –

radiativetransferthroughstellaratmosphere–formationofspectrallines-Basicequation

ofstellarstructure–Hydrostaticequilibrium instars–Virialtheorem –energytransport

insidestars–convectioninsidestars–stellarmodels–somerelationsamongstellar

quantities–determinationofstellarparameters–mainsequence–redgiantsandwhite

dwarfs

NucleosynthesisandNuclearreactionsinstars– calculationofnuclearreactionrates

–Importantnuclearreactions in stellarinteriors – Helioseismology– solarneutrino

experiments–Stellarevolution–Evolutionofbinarysystems–masslossfrom stars–

stellarwinds-Stellarcollapse– DegeneracypressureofFermigas– structureofwhite

dwarfs–Chandrasekharlimit–neutronstars–pulsars–binaryX–raysources.Accretion

disks.

UNITIII

GalacticPhysicsandelementsofCosmology(36hours)

Normalgalaxies–morphologicalclassification-physicalcharacteristicsandkinematics–

expansionoftheuniverse–activegalaxies–superluminalmotioninquasars–blackhole

ascentralengine–unificationscheme–clusterofgalaxies–largescaledistributionof

galaxies–gammaraybursts.

Spacetimedynamicsoftheuniverse–generalrelativity–themetricoftheuniverse–

Friedmanequationforthescalefactor– cosmicbackgroundradiation– evolutionof

matterdominateduniverse–evolutionofradiationdominateduniverse-Primordialnucleo

synthesis–cosmicneutrinobackground–natureofdarkmatter.

References

1.AbhyankarK.D.-AstrophysicsStarsandGalaxies,UniversitiesPress.

2.ArnabRaiChoudhuri-AstrophysicsforPhysicists,CambridgeUniversityPress.

3.PadmanabhanT.–TheoreticalAstrophysics,CambridgeUniversityPress.

4.NarlikarJ.B-IntroductiontoCosmology,CambridgeUniversityPress.

PH243T;THEORETICALPHYSICS–II(6L,1T)

UnitI-FunctionalIntegralsinPhysics(36hours)

Functionals

Functionvsfunctional,functionalderivatives,functionalintegration,Gaussianintegrals.
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Pathintegralsinquantum mechanics

Singleparticlesystems-Feynmanpathintegral,propagatorasafunctionalintegral,Born

approximation,Coulombscattering,

Manyparticlesystems-Secondquantization,coherentstatesandmany-bodypathintegrals,

fieldintegralforthequantum partitionfunction.

Quantum Fields-Pathintegralsforfields,functionalsforbosonicandfermionicfields,

generatingfunctionsforfreeandinteractingfields,Wick’stheorem,Perturbationtheory.

UnitII-Manyparticlephysics(36hours)

Brokensymmetryandcollectivephenomena

Mean field theory,Bose-Einstein condensation and superfluidity,superconductivity,

interactingelectrongasanddisorder

Responsefunctions

Linearresponsetheory,analyticstructureofcorrelationfunctions,electromagneticlinear

response

UnitIII

Criticalphenomena(36hours)

Continuousphasetransitions,criticalbehaviour,scaling,renormalizationgroup,Isingmodel,

RGanalysisofferromagnetictransition.
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PH251:GENERALPHYSICSPRACTICALS

(Totalof10experimentstobedonefrom SectionAandB)

SectionA(atleast5experimentstobedoneinthissection)

1.DeterminationofelasticconstantsbyCornu’smethod(ellipticalandhyperbolicfringes)

2.Analysisofabsorptionspectraofliquidsusingspectrometer

3.Studyofultrasonicwavesinliquids

4.Determinationofe/kusingGeandSitransistors

5AndersonBridge–determinationofselfandmutualinductance

6.MichelsonInterferometerexperiments

7.IdentificationofFraunhoferlinesinsolarspectra

8.VerificationofRichardson’sequationusingdiodevalve

9.LEDexperiments(a)wavelengthdetermination(b)I-Vcharacteristics(c)outputpower

variationswithappliedvoltageetc.

10.Thermaldiffusivityofbrass

SectionB(atleast2experimentstobedonefrom thissection)

1.BHcurve-anchorring

2.StudyofphotoelectriceffectanddeterminationofofPlanck’sconstant

3.DeterminationofStefan’sconstant

4.ExperimentsusingLaser:

(a)Laserbeam characteristics(b)Diffractiongrating(c)Diffractionatdifferenttypesof

slitsandapertures(d)refractiveindexofliquids(e)particlesizedetermination

5. Young’smodulusofdifferentmaterialsusingstraingauge

6. Determinationofmagneticforceinacurrentcarryingconductor

7. Opticalfibrecharacteristics–numericalaperture,attenuationandbandwidthofgiven
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specimen.

8. Variationofdielectricconstantwithtemperatureofferroelectricmaterial.

9. Dielectricconstantofnon-polarliquid.

10.Cauchy’sconstantsofliquidsandliquidmixturesusinghollowprism andspectrometer

11.SurfacetensionofaliquidusingJaeger’smethod

12.ExperimentsusingPhoenixKit

(a)Capacitorcharging/dischargingexperiments(b)Dielectricconstantofglass

PH252ELECTRONICSANDCOMPUTERSCIENCEPRACTICALS

UnitI–ElectronicsExperiments(Atotalof10experimentstobedone)

SectionA(atleast5experimentstobedone)

1. SinglestageCEamplifier–Designandstudyoffrequencyresponse

2. StudyofRCPhaseshiftoscillatorcircuitsusingTransistors

3. ConstructionandstudyofastablemultivibratorandVCOcircuitsusingTransistors

4. StudyofOPAmpcircuits(a)summingamplifier(b)differenceamplifier

5. OPAmpasanintegratoranddifferentiator

6. CharacteristicsofJFETandMOSFET

7. CharacteristicsofSCR

8. Designandstudyofnegativefeedbackamplifiercircuits

9. StudyofClippingandClampingcircuits

10.UJTCharacteristicsandUJTrelaxationOscillator

SectionB(atleast3experimentstobedone)

1.Emitterfollowerandsourcefollowercircuits

2.WeinbergoscillatorusingOPAmp

3.SRandJKFlipFlops-constructionusingLogicGatesandstudyoftruthtables

4.Studyofthefrequencyresponseofatunedamplifier
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5.Studyofpoweramplifiercircuits

6.FrequencymultiplierusingPLL

7StudyofSchmitttriggercircuitsusingtransistors

8.Constructionandstudyofcascadeamplifiercircuitusingtransistors.

9.SimpleelectronicsexperimentsusingPhoenixandPythonbasedKits.

UnitIIComputerProgramming

(Aminimum of8experimentstobedone,programsshouldbewritteninC++language)

1. Leastsquarefitting

2. Firstderivativeoftabulatedfunctionbydifferencetable

3. Numericalintegration(TrapezoidalruleandSimpsonmethod)

4. SolutionofalgebraicandtranscendentalequationsusingNewton-Ralphsonmethod

5. Solutionofalgebraicequationsusingbisectionmethod

6. NumericalinterpolationusingNewtonandLagrangianmethods

7. MonteCarlosimulation

8. EvaluationofBesselandLegendrefunctions

9. Matrixaddition,multiplication,trace,transposeandinverse.

10.Fourierseriesanalysis

11.Studyofmotionofprojectileinacentralforcefield

12.StudyofPlanetarymotionandKepler’slaws
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PH261ADVANCEDPHYSICSPRACTICALS

(Atotalof10experimentstobedone)

UnitI:Physicsexperiments

SectionA(atleast5experimentstobedone)

1. e/m ofanelectron-Thompson’smethod

2. Chargeofanelectron-Millikan’smethod

3. DeterminationofFermienergyofCopper

4. Study of variation of resistance of a semiconductor with temperature and

determinationofbandgap

5. MagneticSusceptibilityofaliquidusingQuincke’smethod

6.FerromagneticstudiesusingGuoy’smethod

7. Halleffectinasemiconductor

8. Rydbergconstantdeterminationusinggrating,spectrometeranddischargetubes.

9. Thermo-emfofbulksampleslikeAl,Cu.Brassetc.

10.ZeemaneffectusingFabry-PerotInterferometer.

SectionB(atleasttwoexperimentstobedone)

1.Electricalcharacteristicsofasolarcell

2.StudiesusingUVvisiblespectrophotometer

3.RefractiveindexofliquidsandliquidmixturesusingAbbe’srefractometer

4.OpticalactivitystudiesusingPolarimeters

5.DeterminationoftemperaturecharacteristicsofaFlame

(a)Candleflameusingdigitalphotographyandimageanalysis

(b)Sodium flameincomparisonwithincandescentlampusingaspectrometer

6.LDRandphotodiodecharacteristics
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7.SimpleexperimentsusingGM counter

8.Determinationofdielectricconstantofmaterials

9.ExperimentaldeterminationofAvogadro’snumberusinganelectrochemicalcell

10Study of arc spectra and hydrogen spectra using an imager (CCD) and

photoelectric/electronicrecorder.

UnitII:DataAnalysis(Fiveexperimentstobedone)

1. Analysisofthegivenbandspectrum

2. Analysisofgivenrotation-vibrationspectrum

3. InterpretationvibrationspectraofsimplemoleculesusingRamanandIRspectra

4. Dissociationenergyofdiatomicmolecules

5. AnalysisofpowderXRDdata

6. Studyofstellarspectralclassificationfrom lowdispersionstellarspectra

7. StudyofHRdiagram ofstars

8. Radioactivematerialcountingstatistics

9. InterpretationofUV-visiblespectraofmaterials

10.Weatherandastronomyrelatedimageprocessing

PH262EADVANCEDELECTRONICSPRACTICALS

UnitI-ELECTRONICS(atotalofsevenexperimentstobedone)

SectionA(atleast5experimentstobedone)

1.StudyofactivefiltersusingOPamps(a)lowpass(b)highpass(c)bandpassforboth

firstorderandsecondorder-gain/rolloffdetermination

2.Waveform generationusingOPampcircuits:

(a)astableandmonostablemultivibrators(b)square,triangularandsaw-tooth

wavegeneration

3.IC555timerexperiments(a)monsostableandastablemultivibrators(b)VCO
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4.D/AconvertorcircuitsusingOPAmp741

5.Differentialamplifiercircuitsusingtransistors

6.Designofseriespassvoltageregulatorsusing

(a)transistorswithloadandlineregulation(b)OPAmp

SectionB(atleast2experimentstobedone)

1StudyofIFtunedamplifierandAmplitudemodulation(generationanddetection)using

transistor,diodeetc.

2.Frequencymodulatoranddetectorcircuits.

3.Pulsemodulationcircuitsusing555timer(a)PAM (b)PWM

4.Digitalmodulationcircuits(a)BFSKgenerationusing555timer(b)BFSKdetectorusing

555timerandPLL(c)BPSKgeneration

5.Shiftregisterandringcountercircuitsusingflipflops

6.Miscellaneoustransistorapplications(a)automaticnightlightwithLDR

(b)invertorcircuit(transistorsasaswitch)(c)timedelaycircuitusingSCR

7.BCDtodecimaldecoderandsevensegmentdisplayusingIC

8DesignofElectroniccounters(upanddowncounters)

UnitII:MicroprocessorBasedExperiments(Fiveexperimentstobedone)

1.8085/8086program tofindoutlargestfrom agroupof8bit/16bitnumbers

2.Squarewavegenerationusing8255Ainterfaceusing8085/8086

3.8086program forblockadditions

4.InterfacingLEDdisplayboardwith8085/8086

5.8086program toconvertbinarytoASCIIandASCIItoBCD

6.8086program toarrangeagivendatainascendinganddescendingorder

7.8086-simpletrafficlightcontroller

8.8086program forbinarytoBCDconversionandviceversa

9.Program ofFibonacciseriesusing8086
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