
DearM.ScPhysicsstudents,

WarmwelcometotheIIIBatchofM.ScstudentsinPhysics!

Thise-brochureisnowupdatedandcontainspracticalinformationof
themasters’programmeinasimpleandsystematicmannerwithall
required information. The Physics programme with its core-
specializationstructureoffersawidevarietyofpossibilities,enabling
youtopursueyourparticularambitionsandinterestsinthisfascinating
areaofscience.Coursesatdifferentlevelsofspecializationwillenable
youtodeepenyourphysicsknowledgeandfindouthowitisappliedin
modernresearchanddevelopment.

Therearevariouselectivesandfewcoursesareonnanosciencesand
materials science,which are interdisciplinary and has immense
applicationsinallsectorsoflife.Itisatparfromtheexistingsyllabiof
otheruniversitiesandNIT’s.

OurLaboratoriesarewell-equippedwithstartofartinstruments
(includingScanningElectronMicroscope)andeffortstomakethemthe
bestintheregion.Thelaboratoriesoncecompletelyestablishedinall
respectsshallbemadeopentotheinterestedstudentsofthecountry,
wheretheycancarrytheirsummer/winterinternshipsalso.

Weareconvincedthatwehavecreatedarewardingandchallenging
postgraduateprogrammeinPhysicsforthefirsttimeintheHistoryof
NITSrinagarthatkeepsitspromisewhichwillprepareyouforthe
future.TheacademiclossifanyduetoprevailingconditionsinKashmir
canbecompensatedwithextraclasses.Wearelessinnumberbut
neverthelessacademicallysoundgalaxyofeminentfacultyhaving
specializationsinthrustareasarealwaysavailabletoourstudents.

Wewishyouagoodstartandlotsofsuccess!

Dr.M.A.Shah
ProgrammeDirectorandCoordinator

OnJuly2017inNITSrinagar
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NationalInstituteofTechnologySrinagar:ABriefProfiler
TheNationalInstituteofTechnology,Srinagar(NIT),oneofthe

leadinginstitutesinnorthofthecountry,wasestablishedin1960.In
2004,ithadtheuniquedistinctionofbecominganInstituteofNational
ImportanceundertheNITActundertheauspicesofMinistryofHuman
ResourcesDevelopment,Govt.ofIndia.

Beingfullyresidential,thecampuslocatedonthewesternbankof
theDalLakenearthefamousHazratbalShrine,providescomfortable
accommodationtoallfacultyandstudents.Theinstitutehassigned
Memorandum ofUnderstanding(MOU)withvariousnationaland
internationalacademies,professionalandresearchinstitutesaswellas
industrytoaugmentthelearningprocess.Thesetiesareameansfor
ourstudentstogainvaluableandrelevantknowledgeandexperience,
providingthemwiththebuildingblocksforasuccessfulfuturecareer.
Studentsfromalloverthecountryepitomizeahealthyamalgamationof
differentcultures,religionsandlanguagesonthecampusandpresent
aclassicalexampleofaminiculturalIndia.

Theprestigioustechnicalinstitutehastendepartmentswhich
catersixpostgraduateandtenundergraduateprogrammesbesides
offeringPh.D.degreeinallEngineeringandSciencedisciplines.Since
itsinception,theDepartmentofPhysicsisofferingtheGeneralPhysics
coursesPhysicsIandPhysicsIIforallbranchesofB.Tech.students
during firstand second semesters respectively.In addition,the
department offers severalelectives to various branches.The
Departmenthasfull-fledged laboratoriesforresearch and offers
Ph.D./M.Phil.programmesinSolidstatephysics,Materialsscience,
Nanotechnology,Nuclearphysics,Spacephysics,andinrenewable
energysectors.Presently,thedepartmenthassixfacultymembersand
thefacultyhasdevelopedresearchcollaborationswithseveralpremier
institutionsacrosstheglobe.Inordertoinculcatetheacademicculture,
thedepartmentregularlyorganizeslecture/quizcompetitionsand



invitedtalksbytheeminentscientists.Sofarthedepartmenthas
producedmaximum M.Phil.andPh.D.scholarsintheInstitutes.
Unendingeffortsarebeingmadebythedepartmenttodevelopthewell
equipped research laboratories to caterthe needs ofmaster’s
programmewhichislikelytobeapproved.Inthisprogramme,wehave
offeredintrinsicallychallenginganddidacticallyinspiringcourses.

Smallbutacademicallysoundgalaxyofeminentfacultyhaving
specializationsinthrustareasareactivelyengagedinresearchand
otheracademicassignmentsincludingteachingtoB.Techstudents.
Dozens ofstudents pursuing Ph.D undertheirguidance have
collaborationswithreputedlaboratoriesacrosstheglobe.Thefaculty
hasalwaysbroughtlaurelstotheinstitute.However,theInstitute
overallhaswitnessedaremarkablegrowthinallsectorsunderthe
guidanceofourDirectorProf.RajatGupta,from thelastthreeyears
andperseveranceofthecoordinatorDr.ShahMA.
ProgrammeStructure:
EntiretwoyearsMastersProgrammehasbeendividedintofour
semesters.Infirstyear(twosemesters)allthecorecourseshavebeen
introducedwithmoreinformationwithrelevantupdatedtopicswitha
viewtolinkearlier(B.Sc)programme.Insecondyear,courseshave
beendesignedtoaccommodatemoreappliedsubjects(electives)and
comprehensiveprojectworkinindustryoranynationallaboratoryof
repute.
TotalNoofseats: Twentyfive (25)
Reservationforopen,SC/ST,OBCandPHareasperGovt.ofIndiarules.
EligibilityCriteria:
StudentsforadmissiontoM.Sc.Programmemustsatisfythecriteria:
Bachelor’sdegreewithatleast60%marks/6.5CGPA(on10pointscale)
orequivalent,withPhysicsasmainandMathematicsasasubsidiary
subjectORwithPhysicsandMathematicsamongthemainsubjects.
5%or0.5inCGPAona10pointscalerelaxationmaybeextendedto
candidatesbelongingtoSC/ST/OBC/PHcandidates.
AdmissionProcedure:
Interestedcandidatessatisfyingtheeligibilitycriteriawillhaveto
submittheirapplicationform intheprescribedformat,whichwillbe
madeavailableontheinstitutewebpage(www.nitsri.net).Applicant
shouldbeacitizenofIndia.Admissionofforeignnationals,ifany,shall
begovernedbytherulesstipulatedbytheGovernmentofIndiafrom
timetotime.TwostepprocessestoadmitthestudentsintoM.Sc.
programmeshallbecarriedas:
(i)Shortlistingofcandidatesaspereligibility.
(ii)Performanceinwrittentestexamination.



Theexaminationpattern(TheoryaswellasPractical)approvedbythe
senatewillbefollowedfortheprogramme.
EntrancewillbeconductedbyInstitute.
CourseMonitoringandCourseEvaluation

 Academiccoordinatorforeachsemestershouldbenotified
bytheNationalInstituteofTechnology/Institution/Deanmuch
beforethestartofthesemestercoursework.

 Two independentsets ofquestion papers forthe end
semesterexaminationshouldbegotsetbytheacademic
coordinatorsforallthecoursesineachsemester.Thisaction
shouldbetakenbytheacademiccoordinatorsmuchbefore
thestartofthesemestercoursework.

 Thequestionpapershallbeuniformlydistributedoverthe
syllabusgivingequalweightagetoalltheunits.Thestudents
havetodofivequestionsselectingatleastonefrom each
unit.However,alltheproceduresoftheinstituteshallbe
followedforthecourseevaluation.

PROGRAMMEATAGLANCE

Name
of

Degree

Nameof
Programm

e

Intake
(Full-
time)

Yearof
starting
proposed

Duration NameofDegree&Eligibility
forAdmission

M.Sc. APPLIED
PHYSICS

25 2014 2years
Bachelor’sdegreeinScience
andEngineeringwithatleast
60% marks/6.5CGPA(on10
pointscale)orequivalent,with
Physics as main and
Mathematicsasasubsidiary
subjectORwithPhysicsand
Mathematicsamongthemain
subjects.
ForSC/ST candidates 55%
marks or CGPA 5.5/10 in
aggregate in the qualifying
examination.

CourseStructure

TheCreditstructureisasfollows:

Core: 56



Electives:04

Projects:30

TotalCredits:90

PROGRAMMESTRUCTURE
SEMESTER-I TotalCredits:90

S.No. CourseCode Courses L T P/ Credits PageNo.

1. PSPHY101 MathematicalMethodsforPhysics 3 1 0 4 01

2. PSPHY102 ClassicalMechanics 3 1 0 4 02

3. PSPHY103 QuantumMechanics 3 1 0 4 03
4. PSPHY104 SolidStatePhysics 3 1 0 4 04

PSPHYLB1 SolidStatePhysicsLab 4 2 05

PSPHYLB2 AdvancedOpticsLaboratory 4 2 05
Total 15 5 8 20(Twenty)

SEMESTER-II
S.No. CourseCode Courses L T P/ Credits

1. PSPHY201 ClassicalElectrodynamics 3 1 0 4 06

2. PSPHY202 Electronics 3 1 0 4 07

3. PSPHY203 ThermodynamicsandStatisticalMechanics 3 1 0 4 08

4. PSPHY204 AtomicandMolecularPhysics 3 1 0 4 09

PSPHYLB3 ElectronicsandInstrumentationLab. 4 2 10

PSPHYLB4 CharacterizationLab. 4 2 10

Total 15 5 8 20(Twenty)

SEMESTER–III
S.No. CourseCode Courses L T P/ Credits

1. PSPHY301 CondensedMatterPhysics 3 1 0 4 11

2. PSPHY302 NuclearandParticlePhysics 3 1 0 4 12

3 PSPHY303 ComputationalMethodsinPhysics 3 1 0 4 13

Electives:oneelectiveasperchoice.

1. PSPHYEL1 RenewableSourcesofEnergy 3 1 0 4 14

2. PSPHYEL2 NanoscienceandNanotechnology 3 1 0 4 15

3 PSPHYEL3 AtmosphericPhysics 3 1 0 4 16

4. PSPHYEL4 FiberOptics 3 1 0 4 17

5 PSPHYEL5 MaterialScience 3 1 0 4 18

6 PSPHYEL6 SemiconductorPhysics 3 1 0 4 19

7 PSPHYEl7 QuantumFieldTheory 3 1 0 4 20

8. PSPHYEl8 GroupTheory 3 1 0 4 21



9. PSPHYEl9 IntegratedElectronics 3 1 0 4 22

PSPHYLB5 ComputationalPhysicsLab. 4 2 24

PSPHYLB6 MaterialsScienceLab. 4 2 24

Total 15 5 8 20(Twenty)

SEMESTER–IV
S.No. Course

Code
Courses L T LAB Credits

1 PSPHYPR1 ResearchMethodology 3 1 0 4 26

2 PSPHYPR2 Project/DissertationandVivavoce 50/6mon 26 27

Total 30(Thirty)

PSPHY101 MATHEMATICALMETHODSFORPHYSICS CLTP

4310

VectorAnalysisinCurvedCoordinatesandTensors,OrthogonalCoordinatesinR3,

DifferentialVectorOperators,SpecialCoordinateSystems,CircularCylinderCoordinates,

SphericalandPolarCoordinates.

TensorAnalysis,Contraction,DirectProduct,QuotientRule,Pseudotensors,DualTensors,

GeneralTensors,TensorDerivativeOperators.GroupTheory,Introduction,Generatorsof

ContinuousGroup,OrbitalAngularMomentum,AngularMomentumCouplin,Homogeneous

LorentzGroup,DiscreteGroups

Matrices,Cayley-HamiltonTheorem ,Eigenvaluesandeigenvectors.Functionsofa

ComplexVariable,AnalyticProperties,Cauchy–RiemannConditions,Cauchy’sIntegral

Theorem,Cauchy’sIntegralFormula,taylor series,LaurentExpansion,Singularities,

Mapping,FunctionsofaComplexVariable,CalculusofResiduesandevaluationof

integrals.

Applications andPropertiesofFourierSeries.,DiscreteFourierTransform,Fourier

ExpansionsofMathieuFunctions,DevelopmentoftheFourierIntegral,InversionTheorem,

FourierTransformofDerivatives,ConvolutionTheorem,MomentumRepresentation

First-OrderDifferentialEquations,Separation ofVariables,SingularPoints,Series

Solutions—FrobeniusMethod,A SecondSolution,Non-homogeneousEquationsEigen

function Expansion BesselFunctions,BesselFunctionsoftheFirstKind,Orthogonality,

Neumann Functions ,Modified BesselFunctions,Legendre Generating Function,

RecurrenceRelations,Orthogonality,AssociatedLegendreFunctions,SphericalHarmonics,

OrbitalAngularMomentumOperator,AdditionTheoremforSphericalHarmonics,Legendre

FunctionsoftheSecondKind,HermiteFunctions,LaguerreFunctions,

TextBooks

1.L.A.PipesandL.R.Harvill,AppliedMathematicsforEngineersandPhysicists,McGraw-Hill

(1970).

2.G.B.ArfkenandH.J.Weber,MathematicalMethodsforPhysicists,5thedition,AcademicPress

(2001).

3.E.Kreyszig,AdvancedEngineeringMathematics,8thedition,JohnWiley&SonsInc.(1999).



4.W.WBell:Specialfunctionsforscientistsandengineers.

5.J.MathewsandRLWalker:MathematicalMethodsofPhysics.

PSPHY102 CLASSICALMECHANICS CLTP

4310

Newtonianmechanicsanditslimitations.Constrainedmotion.Constraintsandtheir

classification.Principleofvirtualwork.D’Alembert’sprinciple.Generalizedcoordinates.

DeductionofLagrange’sequationsfromD’Alembert’sPrinciple.Generalizedmomentaand

energy.Cyclicorignorablecoordinates.Rayleigh’sdissipationfunction.Integralsof

motion.Symmetriesofspaceandtimewithconservationlaws.

Rotatingframes.InertialForces.Electromagneticanalogyofinertialforces.Terrestrialand

astronomicalapplicationsofCoriolisforce.Foucault’spendulum.Problems.

Centralforce.Definitionandpropertiesofcentralforce.Two-bodycentralforceproblem.

Stabilityoforbits.Conditionsforclosure.Generalanalysisoforbits.Kepler’slaws.Kepler’s

equation.Artificialsatellites.Rutherfordscattering.

Principleofleastaction.Hamilton’sprinciple.Thecalculasofvariations.Derivationof

Hamilton’sequationsofmotion forholonomicsystemsfrom Hamilton’sprinciple.

Hamilton’sprincipleandcharacteristicfunctions.

CanonicalTransformations,Generatingfunctions.Poissonbrackets,Poisson’sTheorem.

InvarianceofPBundercanonicaltransformations,Angularmomentum PBs.Hamilton-

Jacobiequation.ConnectionwithClassicalMechanicscanonicaltransformation.Problems.

Smalloscillations,Normalmodesandcoordinates.Problems.

TextBooks

1.H.Goldstein,C.PooleandJ.Safko,ClassicalMechanics,3ndedition,Addison&Wesley(2000).

2.L.D.LandauandE.M.Lifshitz,Mechanics,Buttorworth-Heinemann(1976).

3.W.Greiner,ClassicalMechanics–PointparticlesandRelativity,Springer-Verlag(1989).

4.N.CRanaandP.SJoag,ClassicalMechanics.

5.JohnRTaylor,ClassicalMechanics,UniversityScienceBooks2012



PSPHY103 QUANTUMMECHANICS CLTP

4310

Basic postulates of quantum mechanics.Linear operators Hermitian operators.

OrthogonalityofEigenfunctionsofaHermitianoperator.CompletenessofEigenfunctions.

Commuting operators and theirEigen functions.Dirac’s bra and ketnotation.

Representationofoperatorsasmatrices.Changeofbasis.Unitarytransformationandits

significance.Equations of motion.Schrodinger picture and Heisenberg picture.

Interpretation ofthewavefunction.SchwartzInequalityand UncertaintyPrinciple.

ClassicallimitoftheSchrodingerequation.operatormethodsinQMechanics,Double

Stren-Gerlachexperimentforspinhalfsystem.

Generalizedorbitalangularmomentum.OperatorsforJ,Spinangularmomentum.Total

angularmomentum operator.The Eigenvalues ofIand I.Paulispin matrices.

Commutationrelations.EigenvaluesandEigenfunctionsofPaulimatrices.Spinfunctions

fortwospin-112particles.Additionofangularmomenta.ClebschGordanCoefficients.

Physicalmeaningofidentity.Symmetricandanti-symmetricwavefunctions.Construction

fromunsymmetrizedfunctions.ThePauliExclusionPrinciple.

Timeindependentperturbationtheory.Perturbationofnon-degeneratestates.Firstorder

perturbation.Secondorderperturbation.Perturbationofanoscillator.Perturbationof

degeneratestates.Removalofdegeneracy.FirstorderStarkeffectinhydrogenatom.Time

dependentperturbationtheory.Transitionprobability.Thevariationmethodwithsimple

applications.Green’sfunctionsincomingandoutgoingsolutions.

TextBooks

1.P.M.MathewsandK.Venkatesan,ATextbookofQuantumMechanics,TataMcGraw-Hill(1977).

2.J.L.PowellandB.Crasemann,QuantumMechanics,NarosaPublishingHouse(1993).

3.J.J.Sakurai,ModernQuantumMechanics,Addison-Wesley(1999).

4.E.Merzbacher:QuantumMechanics.

5.CohenandTanandji:QuantumMechanics.



PSPHY104 SOLIDSTATEPHYSICS CLTP

4 3 1 0

TheSolidState,PeriodicityinCrystals,Bravaislattices-Primitivevectors,Primitiveunit

cells,Conventionalunitcells,WignerSeitzCell,NumberofLatticepointsperunitcell.

ClassificationsoftwoandthreedimensionalBraviaslattices,Millerindices,Latticeplanes

andInterplannerspacing,Directionsandatomicpacking,Commoncrystalstructures.

X-Raysandtheirgeneration,X-Raydiffraction,Bragg’slaw(SS),Laue’smethod,powder

crystalmethod,rotatingcrystalmethod,Thereciprocallattice,Somepropertiesof

reciprocallattice.CrystalImperfections,BurgersvectorandBurgerscircuit,Presenceof

dislocation,Dislocationmotion,Energyofadislocation,Slipplanesandslipdirections,

Dislocationreactionsandsurfaceimperfections.

ClassicalfreeelectrontheoryofMetals,Drawbacksofclassicaltheory,Relaxationtime,

CollisiontimeandMeanfreepath,QuantumtheoryofFreeelectrons,Quantumstatesand

degeneracy,TheDensityofenergystatesandFermienergy,FermiDiracStatistics,Heat

CapacityofelectronGas,EffectoftemperatureofFermiDistributionFunction.Bandtheory

ofSolids,Bloch’stheorem,Kronig-PenneyModel,Brillouinzones,Symmetrypropertiesof

energyfunction,Effectivemassofanelectron,Tightbindingelectronmodel,Energyband

structureinconductors,semiconductors,insulators.

Semiconducting Materials,Conduction in semiconductor,Charge densities in a

semiconductor,powerlessdiffusionanddriftofcarries,PNjunction,spacechargeand

electricfielddistributionatjunctionsforwardandreversebiasedconditions,carrierin

junctionsminorityandmajoritycarriercurrents,SpacechargecapacitancesZenerand

avalanchebreakdowns,Schottkybarrier,zenerdiodes,varactordiode,tunneldiode,

photodiodeLED,SCR.

TextBooks

1.CharlesKittel,IntroductiontoSolidStatePhysics,WileyEastern,5thedition(1983).

2.M.A.Wahab:FundamentalsofSolidStatePhysics,NaroosaNewDelhi(2015)

3.O.Pillay:SolidStatePhysics,NewAgeInternationalNewDelhi(2011).

4.MAliOmar:ElementsofSolidStatePhysics,Pearson,NewDelhi

5.Ashcroft&Mermin,SolidStatePhysics,NaroosaNewDelhi.



IstSEM

PSPHYLB1 SOLIDSTATEPHYSICSLAB CLTP

2004

1.Todeterminethebandgapofgivensemiconductorcrystalusingfourprobe

method.

2.TodeterminetheHallcoefficientforgivensemiconductorandstudyitsfield

dependence.

3.Studyoffrequencydependenceofdielectricconstantforagivensample.

4.Tostudyhysteresisofferromagneticmaterial.

5.ToStudytheThermoluminescenceofF-CentersinAlkaliHalidesCrystals.

6.TostudythemorphologyofasampleusingSEMandtostudyelementalanalysisbyEDX

method.

7.Tomeasurethefrequencydependenceofdielectricconstantofaferroelectricmaterial

(BaTiO3)usingan‘Impedancemeter’.

8.Measurementofresistivityofverylowtohighlyresistivesamplesbyfourprobemethodat

differenttemperatures.

9.TostudythesuperconductingtransitionofYBCOsuperconductor.

10.MeasurementofMagnetoresistanceofSemiconductors.

PSPHYLB2 ADVANCEDOPTICSLAB CLTP

2004

1.Determinationoflinewidthofalaserusingmonochromator.

2.Diffractionoflightduetoastraightedge

3.Thicknessoftheenamelcoatingonawire-bydiffraction.

4.Productionandanalysisoflinearly,circularlyandellipticallypolarizedlight

5.Measurementofscrewparametersusingalaserbeam.

6.UsingMichelson’sinterferometerforthedeterminationofthicknessoffilmanditsrefractive

index.

7.MeasurementofcoherencelengthoflaserusingMichelsoninterferometer.

8.Constructionandreconstructionofanobjectusingholography.

9.Diffractionoflightbystraightedge.

10.Mach-ZehnderInterferometerusingaHe-Nelaser.



PSPHY201 CLASSICALELECTRODYNAMICS CLTP

4310

Coulomb'sLaw,ElectricField,Gauss'sLaw,DifferentialForm ofGauss'sLaw,Surface

DistributionsofChargesandDipolesandDiscontinuitiesintheElectricFieldandPotential,

PoissonandLaplaceEquations,Green'sTheorem,UniquenessoftheSolutionwithDirichlet

orNeumann BoundaryConditions,FormalSolution ofElectrostaticBoundary-Value

ProblemwithGreenFunction,ElectrostaticPotentialEnergyandEnergyDensity

Faraday'sLaw,Quasi-StaticFields,IntroductionandDefinitions,BiotandSavartLaw

,DifferentialEquationsofMagnetostaticsandAmpere'sLaw ,VectorPotential,Vector

PotentialandMagneticInductionforaCircularCurrentLoop,MagneticFieldsofa

LocalizedCurrentDistribution,MagneticMoment,ForceandTorqueonandEnergyofa

LocalizedCurrentDistributioninanExternalMagneticInduction,MacroscopicEquations,

BoundaryConditionsonBandH,MethodsofSolvingBoundary-ValueProblemsin

Magnetostatic,UniformlyMagnetizedSphere,MagnetizedSphereinanExternalField,

Faraday'sLawofInduction,EnergyintheMagneticField,EnergyandSelf-andMutual

Inductances,EddyCurrents;MagneticDiffusion.

MethodofImages,PointChargeinthePresenceofaGroundedConductingSphere,Point

ChargeNearaConductingSphereatFixedPotential,LaplaceEquationinRectangular

Coordinates,Multipoles,ElectrostaticsofMacroscopicMedia,Dielectrics,Multipole

Expansion,MultipoleExpansionoftheEnergyofaChargeDistributioninanExternalField

Boundary-Value Problems with Dielectrics ,MolecularPolarizability and Electric

Susceptibility,ModelsforElectricPolarizability,ElectrostaticEnergyinDielectricMedia,

MacroscopicElectromagnetism,ConservationLaws,Maxwell'sDisplacementCurrent;

MaxwellEquations,VectorandScalarPotentials,GaugeTransformations,LorenzGauge,

CoulombGauge,GreenFunctionsfortheWaveEquation,RetardedSolutionsfortheFields:

Jefimenko'sGeneralizationsoftheCoulombandBiot-SavartLaw;.Derivationofthe

EquationsofMacroscopic ElectromagnetismPoynting's Theorem andConservationof

EnergyandMomentum foraSystem ofChargedParticlesand PlaneElectromagnetic

WavesandWavePropagation,PlaneWavesinaNonconducting Medium ,Linearand

CircularPolarization,ReflectionandRefractionofElectromagneticWavesataPlane,

TextBooks

1.J.D.Jackson,ClassicalElectrodynamics,JohnWiley&Sons,2ndedition(1990).

2.D.J.Griffiths,IntroductiontoElectrodynamics,PearsonPrenticeHall,3rdedition(1999).

3.J.R.Reitz.,F.J.MilfordandR.W.Christy,FoundationsofElectromagneticTheory,3rdedition,

NarosaPublishingHouse(1979).

4.L.CLandauandE.M.LifshitzClassicaltheoryoffields.

5.PanofskyandPhillips:ClassicalElectrodynamics.



PSPHY202 ELECTRONICS(SolidState) CLTP

4310

Classificationofsemiconductors,ChargeCarriersinsemiconductors,Carrierconcentration,

Driftofcarriersinelectricandmagneticfields,Excesscarriersinsemiconductors,

Photoluminescence,Electroluminescence,Photoconductivedevices,Diffusionofcarriers,

Diffusionandrecombination.

Thep-njunction,Capacitanceofap-njunction,TheP-njunctiondiode,Rectifyingdiodes,

Lightemittingjunctiondiodes,tunneldiode,SchottkybarrierdiodeMicrowavediodes:

varactordiode,p-i-ndiode.Photodiodes.Thetransistors,TheJunctionFET,TheMOSFET,

OperationofBJT,BJTCharacteristics,enhancementanddepletionmodesofoperation–

basicideaofchargecoupleddevices.

Logicgates–halfadder,fulladder–comparators,decoders,multiplexers,demultiplexers

–designofcombinationalcircuits–sequentialcircuits–Flip-flops:RSflip-flop,JKflip-

flop,JKmaster-slaveflip-flops,Tflip-flop,Dflip-flop–synchronousandasynchronous

counters,registers–A/DandD/Aconversion–characteristics.

TextBooks

1.BenGStreetmanandSanjayBanerjee,SolidStateElectronicDevices,PHI,NewDelhi(2002).

2.LindaEdwardShea,SolidStateElectronicsPHI,NewDelhi(1997)

3.J.MilmanandC.C.Halkias,ElectronicDevicesandCircuits,McGraw-Hill(1981).

4.R.L.BoylstedandL.Nashelsky,ElectronicDeviceandCircuits,PearsonEducation(2003).

5.A.P.Malvino,Electronics:PrinciplesandApplications,TataMcGraw-Hill(1991).



PSPHY203 THERMODYNAMICSANDSTATISTICALMECHANICS C L T P

4310

Review ofthermodynamic concepts required forStatisticalMechanics,the

macroscopicandthemicroscopicstates,specificationofstatesofathermodynamic

system,theprincipleofmaximum entropy,thermodynamicpotentials,contactbetween

statisticalmechanicsandthermodynamics,Euler’sequationandtheGibbs-Duhemrelation,

theLegendretransformation,classicalidealgas,entropyofmixingandGibb’sparadox.

Micro-canonicalensemble,phasespace,trajectoriesanddensityofstates,Liouville’s

theorem,canonicalandgrandcanonicalensembles;partitionfunction,calculationof

statisticalquantities,Energyanddensityfluctuations.Systemsincontactwithheat

reservoir,expressionofentropy,Canonicalpartitionfunction,Helmholtzfreeenergy,

systemsincontactwithaparticlereservoir,chemicalpotential,grandcanonicalpartition

function,fluctuationofparticlenumber,Chemicalpotentialofidealgas.

Densitymatrix,statisticsofensembles,statisticsofindistinguishableparticles,Maxwell-

Boltzmann,Fermi-DiracandBoseEinsteinstatistics,propertiesofidealBoseandFermi

gases,Bose-Einsteincondensation.Realgases,Mayer’sclusterexpansionforaclassical

gas,Virialequationofstate,Isingmodel,mean-fieldtheoriesoftheIsingmodelintwoand

onedimensions.

Landautheoryofphasetransition,criticalindices,scaletransformationanddimensional

analysis.Correlationofspacetimedependentfluctuations,fluctuationsandtransport

phenomena,Brownian motion,Langevin theory,Fluctuation dissipationtheorem,The

FokkerPlanckequation

TextBooks

1.F.Reif,FundamentalsofStatisticalandThermalPhysics,InternationalStudentsedition,Tata

McGraw-Hill(1988).

2.K.Haung,StatisticalMechanics,WileyEastern(1991).

3.F.W.SearsandG.L.Salinger,Thermodynamics,KineticTheoryandStatisticalThermodynamics,

3rdedition,NarosaPublishingHouse(1998).

4.H.BCallen:Thermodynamicsandanintroductiontothermostatics.

5.R.Kubo:StatisticalMechanics.



PSPHY204 ATOMICANDMOLECULARPHYSICS CLTP

4310

Solution of’Schrödinger'sequation forCoulomb field,quantum numbersn,l,m,

ComparisonwithBhor’smodel,thehydrogenspectrumProblems.ThehydrogenatomFine

structure:Electron Spin,Stern-Gerlach experiment,theinteraction terms,relativistic

correction,spin-orbitinteraction,vectormodel,spectroscopictermsandselectionrules,

lambshift,summaryofthehydrogenspectrum,Problems.

TheHelium Atom,ApproximationModels,SymmetryoftheWaveFunction,Electrostatic

interactionandexchangedegeneracygroundandexcitedstatesofhelium,Electronspin

functionsandPauli’sexclusionprinciple,EnergyLevelsoftheHelium Atom,Helium

Spectrum,Problems.

TheLS-couplingapproximation,allowedterminLScoupling,FinestructureinLScoupling,

J-JCoupling.Problems,HyperfineStructures.InteractionwithExternalField:Zeeman,

Paschen-BackandStarkeffects,Problems.

CovalentionicandVanderWaal’sinteraction.Rotational,Vibrational,Rotational-Vibrational

andelectronicspectraofdi-atomicmolecules,selectionrules,Frank-Condonprinciple.

RamaneffectandRamanspectra.

TextBooks

1.C.N.Banwell,FundamentalsofMolecularSpectroscopy,4th edition,McGraw-Hill,New York

(2004).

2.Manaschanda,AtomicStructureandChemicalBond,TataMcGraw-Hill,NewDelhi(2003).

3.ArthurBeiser,ConceptsofModernPhysics,6thedition,TataMcGraw-Hill,NewDelhi(2003).

4.G.Aruldhas,MolecularStructureandSpectroscopy,PrienticeHallofIndia,NewDelhi(2002).

5.B.HBransdenandC.JJoachain:PhysicsofatomsandMolecules.



IISEM

PSPHYLB3 ELECTRONICSANDINSTRUMENTATIONLAB CLTP

2004

1.TostudythegaincharacteristicsofadoublestageRCcoupledBJTamplifier.

2.Tostudythedrain,transfercharacteristicsofaJFET.

3.Tostudytheinputandoutputcharacteristicsofadifferentialamplifier.

4.TostudyMOSFETasoutputpoweramplifier.

5.Design and performance study ofinverting,non-inverting and unity gain,

differentiator,integratoramplifierusingop-amp.

6.DesignandperformancestudyofSchmidttriggercircuit.

7.Design and performance study ofastable multivibratorand mono-stable

multivibrator.

8.Designandperformancestudyofactivefilters(Lowpass,highpass,bandpass,

bandreject).

9.Combinationalcircuits:Adders,multipliers,magnitudecomparators.

10.Sequentialcircuits:Flipflops,counters,shiftregisters.(RipplecounterwithDtype

flip-flops;J-Kflipflopanditsapplicationtocounting).

PHYLB4 CHARACTERIZATIONLAB CLTP

2004

1.StructuraldeterminationofpowderedcrystallinematerialsbyXRD.

2.SurfacemorphologyofthematerialsbySEM.

3.Characterizationofsemiconductors:Determinationofnumberofchargecarriers,

mobility.

4. StudyofDielectricConstantandMeasureCurietemperatureofFerroelectric

Ceramics.

5.ApparatusforMeasurementofSusceptibilityofParamagneticSubstanceinthe

formofSolutionbyQuincy’sTubeMethod.

6.MossbauerSpectrometer.

7.Ultrasonictestingapparatus.

8.Experimentalmethodsforgamma-ray(G.M.Counter).

9.DeterminationofthegofDPPHbyElectronSpinResonance Spectrometer(ESR).

10.DeterminationofbandgapofsemiconductingmaterialsbyUV-Visible

spectrometer.



PHY301 CONDENSEDMATTERPHYSICS CLTP

4310

SymmetryElements,CombinationofSymmetryelements(PointGroups)Concepts

ofpointgroups,CrystalSymmetry,Spacegroups,SymmetryandDegeneracy,Crystalfield

spiliting,KramersDegenracy,Quasicrystals,Generalidea,approximationtranslationaland

rotationalsymmetryoftwodimensional.

TheBoltzmanntransportequation,relaxationtime,Electricalconductivityofmetals,

impurityscattering,idealresistance,thermoelectriceffects,thermalconductivity.Electronic

propertiesinamagneticfield,Classicaltheoryofmagnetoresistance,Halleffectand

magneticresistance,kspaceanalysisofelectronsmotioninauniformmagnetictheory,

Energylevelsanddensityofstatesinamagneticfield,Quantumhalleffect

Thedielectricfunction,thedielectricfunctionforharmonicfunction,Dielectriclossesof

electrons,KKRelations,Interactionofphononesandelectronswithphotons,Interband

transition,Directandindirecttransition.Skineffectandanomalousskineffect.

History,generalproperties,measurements,criticalfield,temperature,current,Meissner

effect,type-Iandtype-IIsuperconductors(SS).Londonequation,penetrationdepth,optical

properties,Cooperpair,BCS theory(Qualitative),coherencelength,electron-phonon

interaction,fluxquantization,Josephsonjunction,highTcsuperconductors.

Electroninteractionvialattice,Cooperpairs,BCStheory,Bogoliubovtransformation-notion

ofquasiparticles,MeissnereffectDisorderedincondensedmatter-substitional,positional

andtropographicaldisorder,Shortandlongrangeorder,Atomiccorrelationfunctionand

structuraldescriptionofglassesandliquids,HubbardModelandkoudoeffect.

TextBooks

1.SolidStateTheory:M.Sachs.

2.Principlesofthetheoryofsolids:J.MZiman

3.SolidStatePhysics:Ashcroft&Mermin

4.SolidStatePhysics:A.J.Dekker,Macmillan,newEd,2011



5.MaterialsscienceandEngineeringbyV.Raghavan,Prentice-HallPvt.Ltd.

PSPHY302 NUCLEARANDPARTICLEPHYSICS CLTP

4 3 1 0

Basicnuclearproperties,Nuclearsizeanddistributionofnucleons,Energiesofnucleonsin

thenucleus,Angularmomentum,Parityandsymmetry,Magneticdipolemomentand

electricquadrupolemoment,Energylevelsandmirrornuclei.Characteristicsofnuclear

forces-Rangeandstrength,Simpletheoryoftwonucleonsystem-deuterons,Spinstates

oftwonucleonsystem,EffectofPauli’sexclusionprinciple,Magneticdipolemomentand

electricquadrupolemomentofdeuteron-Thetensorforces.

Interactionofchargedparticleswithmatter.Stoppingpowerandraige.Detectorsfor

energeticchargedparticles;SolidStateorSemiconductordetector;Bubblechamber;

Nuclearemulsions.Compositerelations.Erays,Ionizationandscatteringmeasurementsin

nuclearemulsions,Identificationofparticles.Needforacceleratorofchargedparticles,

Classificationoftypesofaccelerators,ProtonSynchrotron,Betatron;alternatinggradient

accelerator,Collidingbeamaccelerator.

Differenttypes ofreactions,Quantum mechanicaltheory,Resonance scattering,

Compoundnucleousformation,Statisticaltheoryofnuclearreactionsandevaporation

probability.

Classificationandpropertiesofelementaryparticles,Leptons,Baryons,mesonsparticles

and antiparticles excited states and resonances.Various types ofinteractions -

gravitational,electromagnetic,weakandstronginteractionsandtheirmediatingquanta,

Conservation rules in fundamentalinteractions. Charge symmetry and charge

independence,Parityandchargeconjugation,Conservationofparityanditsviolationin

differenttypesofinteractions.Strangeparticles,associatedproduction,strangenessand

decaymodesofchargedKaons,Isospinanditsconservation.Ideaofeightfoldwayand

quarks.

TextBooks

1.HeralEnge,IntroductiontoNuclearPhysics,AddisonWesley(1981).

2.D.C.Tayal,NuclearPhysics,4thedition,HimalayaHouse,Bombay(1980).

3.W.C.Burcham,ElementsofNuclearPhysics,ELBS(1979).

4.KennethS.Krane,IntroductoryNuclearPhysics,JohnWiley&Sons,NewYork(1988).



5.J.SLilley:NuclearPhysics.

PSPHY303 ComputationalMethodsinPhysics CLTP

4310

1.IntroductiontoMATLABanditsusefordataanalysis

(i)MATLABanditsIDE;variablesandarrays;scalarandarrayoperations;built-in

MATLABfunctions;

(ii)Workingwithdatasets:fileinput/output.DatavisualisationandplottinginMATLAB;

(iii)Revisionoferroranalysis:χ²analysis,errorsonfittingcoefficients,propagationof

errors;MATLABfunctionsforerroranalysis;

(iv)User-definedfunctionsinMATLAB;

(v)ComparisonofMATLABwithotherlanguages.

Project1:Analysisofexperimentalspectrumdata.

2.Numericalmethodsandthesolutionofordinarydifferentialequations

(i)Introductiontonumericalcomputing;errorsinnumericalmethods;

(ii)Numericalmethodsforsolvingordinarydifferentialequations;Euler'smethod;higher

-ordermethods;symplecticmethods;

(iii)ImplementationofnumericalmethodsinMATLABprograms;

(iv)Thelineardrivendampedoscillator;phasespace;conservedquantities;sourcesof

simulationerror;

(v)Map-basedschemes;introductiontononlinearsystems.

Project2:Numericalintegrationofthedrivendampedoscillator.

3.TheMonteCarlomethodanditsapplicationtoparticletransport

(i)IntroductiontoMonteCarlomethods;MonteCarlointegration;classicalproblems;

(ii)Pseudorandom andquasirandom sampling;methodsofgeneratingsampleswith

givenprobabilitydensity;

(iii)Introductiontoparticletransportsimulation;cross-sections;

(iv)Simulationofneutrontransportandscattering;nuclearcriticalitywithMonteCarlo;

(v)Importancesamplingandstatisticalerrors;Woodcocktracking;

(vi)OtherapplicationsofMonteCarlomethods.

Project3:Simulationofthepenetrationofneutronsthroughshielding.

Textbooks:AsSuggestedByTeacher



ELECTIVES

PSPHYEL01 RenewableSourcesofEnergy CLTP

4310

Relevanceofrenewableenergyinrelationtodepletionoffossilfuelsandenvironmental

considerations,GreenEnergy,SolarEnergy, Sunasasourceofenergy,natureofsolar

radiationandsun-earthangles,Flatplatecollectors,typesof FPC,effectsofvarious

parametersontheperformanceofFPC,Overallheatlosscoefficientandheattransfer

correlations,collectorefficiencyfactor, Solarthermalapplicationslikesolarcookerand

solarwaterheaters solardyers,solarstills,solarcooling.SolarrefrigerationandCarnots

refrigerationcycle,thermalenergystorage,activeandpassiveheatingofbuildings.

 

PhysicsandMaterialspropertiesbasictophotovoltaicconversion,Opticalpropertiesof

solids,Directandindirecttransitionsemiconductors,interrelationshipbetweenabsorption

coeeficientandbandgap,recombinationofcarriers,Typesofsolarcells,pnjunctionsolar

cells,transportequation,currentdensity,opencircuitvoltageandshortcircuitcurrent,brief

descriptionofsinglecrystalsiliconandamorphoussiliconsolarcells,e.g.tandemsolar

cells,solidliquidjunctionsolarcells,natureofsemiconductor,electrolytejunction,

photoelectrochemicalsolarcells

SolarHydrogenthroughphotoelectrolysisandphotocatalyticprocess.Physicsofmaterial

characteristicsforproductionofsolarhydrogen,Variousfactorsrelevantforsafety,useof

Hydrogenasfuel,useinvehiculartransport,hydrogenforelectricitygeneration,FuelCells,

EnergyStorage,Briefdiscussionofvariousstorageprocesses,specialfeatureofsolid

statehydrogenstoragematerials,structuralandelectroniccharacteristicsofstorage

materials,newstoragemodesWindEnergy,EnergyandpowerinWind,WindTurbines,

AerodynamicsofWindturbines,Environmentalimpacts,offshorewindenergy,economics

 

TextBooks:

1.TwidelandWeir,RenewableEnergy,E&FNSponltd

2.GodfreyBoyle,RenewableEnergy:PowerforasustainableFuture,Oxford

3.Duffie,J.A.andW.A.Beckmann.Solarengineeringofthermalprocesses,JohnWileyand

son’sincorporation,NewYork.

4.SukhatmeS.P.SolarEnergy,Principlesofthermalcollectionandstorage,TataMcGrawHill

PublishingCompanyLimitedNewDelhi,1997.

5.Garg,H.PandT.C.Kandpal“LaboratoryManualonsolarThermalExperiments“Narosa

publishingHouse,NewDelhi.



PSPHYEL02 NANOSCIENCEANDNANOTECHNOLOGY CLTP

4310

Top-DownandBottom-Upapproachesofnanomaterial(nanoparticles,nanoclustersand

quantumdots)synthesis:Top-downtechniques:photolithography,otheropticallithography

(EUV,X-Ray,LIL),particle-beam lithographies(e-beam,FIB,shadowmaskevaporation),

probelithographies,Bottom-uptechniques:self-assembly,self-assembledmonolayers,

directedassembly,layer-by-layerassembly.Patternreplicationtechniques:softlithography,

nanoimprintlithography.Patterntransferandenhancementtechniques:dryetching,wet

etching,patterngrowthtechniques(polymerization,directedassembly).Combinationof

Top-DownandBottom-uptechniques:currentstate-of-the-art.

CharacterizationTechniquesRelatedtoNanoscienceandNanotechnology:Compositional

surface analysis:XPS,SIMS,Contactangles.Microscopies:opticalmicroscopy,

fluorescenceandconfocalmicroscopy,TEM,SEM,Probetechniques:Scanningtunneling

microscopy (STM),Atomic force microscopy (AFM),Scanning Nearfield Optical

MicroscopySNOM,ScanningIonConductingMicroscopy(SICM).Ellipsometry,Neutron

ScatteringandXRD,SpectroscopicTechniques:UV-visible,FT-IR,Raman,NMR,ESR.

ElectrochemicalTechniques:Voltammetrictechniques,ACImpedanceAnalysis.

Basicsofnanoelectronics–SingleElectronTransistor–quantumcomputation–toolsof

micro-nanofabrication–nanolithography–quantum electronicdevices–MEMSand

NEMS–dynamicsofNEMS–limitsofintegratedelectronics.

TextBooks:

1.JanKorvinkandAndreasGreiner,SemiconductorsforMicroandNanotechnology– an

IntroductionforEngineers,WeinheimCambridge:Wiley-VCH(2001).

2.M.A.ShahandTAhmad,PrinciplesofNanoscienceandNanotechnology,Narosa,NewDehli

3.NJohnDinardoandWeinheimCambridge,NanoscaleCharacterisationofSurfaces&Interfaces,

2ndedition,Wiley-VCH(2000).

4.M.SRaoandSingh,Nanotechnology,Wiley(2012)

5.M.A.ShahandK.A.Shah,Nanotechnology-TheScienceofSmall,Wiley,(2013).



PSPHYEL07 QuantumFieldTheory

CLTP

4310

KleinGordon,Dirac,WeylandMajoranaEqns.PlanewaveSolutionsandobservation.Non-

relativisticlimitsofDiracEqn.FolyWouthyertransformation.Canonicalquantizationof

neutralscalar,Chargedscalar,spin1/2andmassivespin-ifields,Pockspaceand

observables.Fieldcommutation,ancommutationrelations,

Interactionpicture.Normalproduct.Wick’stheorem.Feynmanpropagat

S-matrix.Feynmandiagramsforitheory.Quantizationofelectromagneticfield.Gupta-

Bleulercondition.Indefinitemetric.FeynmandiagramsofQED.Treelevelcalculationsof

MollBhabha,ComptonandScatteringinexternalfield.GeneralFormulation.Conjugate

Momentum andQuantization.NeutralScalarField.CommutationRelations,Normal

Ordering,BoseSymmetry,FockSpace.

TheDiracEquation,RelativisticCovariance.Anti-Commutators.QuantizationoftheDirac

Field,Electrons and Positrons.Connection between Spin and Statistics.Discrete

Symmetries,Parity,ChargeConjugation,TimeReversal,CPTTheorem.GaugeInvariance

andGaugeFixing.Quantization ofthe  ElectromagneticField,Propagator,Vacuum

Fluctuations.

TextBooks

1.Bogolinbov&Shirkov:IntroductiontoQuantizedFieldTheory.

2.Bjorken&Drell:QuantumFieldTheory.

3.Itzyksen&Zuber:QuantumFieldTheory(McGrawHill).

4.QuantumFieldTheory,C.ItzyksonandJ.B.Zuber,McGraw-HillBookCo(1985).

5.QuantumFieldTheory,L.H.Ryder,CambridgeUniversityPress(2008).

PSPHYEL04 Materialsscience CLTP

4310

Solarenergymaterials,luminescentandoptoelectronicmaterials,Polymer,Liquidcrystals



and quasicrystals,Ceramics. Composites,Preparation ofmaterials by different

techniques:Singlecrystalgrowth,zonerefining,epitaxial growth.Melt-spinningand

quenching methods,sol-gel,polymerprocessing.Preparation ofceramicmaterials;

Fabrication,controlandgrowthmodesoforganicandinorganicthinfilms: different

techniqueofthinfilmpreparations:Basicprinciples

Pointdefect,linedefect,planedefect,volumedefect,dislocation,stacking faults,

application,Burgervectors.

X-rayenergylevelschemes,diagramandnon-diagramlines,AbsorptionofX-rays

andtheoryoffilters.X-rayscattering:Generaldescriptionofscatteringprocess,coherent

andincoherentscattering,totalscatteringfrom asphericallysymmetricelectroncloud,

Quantum mechanicaltreatmentofscatteringinoutline.Perfectcrystaltheory:Intensity

formasmallsinglecrystal,Integratedintensityfromasmallperfectcrystal(nodeduction),

integratedreflectionfromMosaicandpowdercrystal.

Diffraction techniques:interpretation of x-ray powder diffraction patterns,

Identification&quantitativeestimationofunknownsamplesbyX-raypowderdiffraction

techniqueandfluorescentanalysis.Theoryandmethodofparticlesizeanalysis.Integral

breadthmethod,Warren-Averbach’sFouriermethod,profilefittingmethod,RietveldMethod.

TextBooks

1.MaterialsscienceandEngineeringbyV.Raghavan,Prentice-HallPvt.Ltd.

2.ThinSolidFilmsbyK.LChopra.

3.ElementsofX-raydiffractionbyB.D.Cullity,Addison-WesleyPublishingCo.

4.ElementsofcrystallographybyM.A.Azaroff.

5.EngineeringMaterialsbyKennethG.Budinski.

3rdSEM

PSPHYLB05 ComputationalPhysicsLabV CLTP

2004

1:ProgramminginCandelementarygraphicsrendering.Solutionoftheone-dimensionalwave

equationwiththeleapfrogalgorithmandvisualization.

2:ElementsofFORTRAN.Arrayconstructsandoperationswitharrays.

3:Blurringofanimage.DiscretizedLaplacian.Thediffusionequation.Reviewofthefiniteand

continuumFouriertransformandthefastFouriertransform(FFT).

4:EigenvectorsofthediscretizedLaplacian.Instabilityofthealgorithmforsolvingthe



diffusionequation.Unblurringtheimage

5:Solutionoftheequationfortheelectrostaticpotentialinpresenceofconductors.Relaxation

algorithmsandtheirrelationwithadiffusionprocess.Criticalslowingdown.Mentionof

multiscalemethods.

6:Solutionoftheone-dimensionaltime-dependentSchrodingerequationbyasplitoperator

FormalismandtheFFT.Visualizationoftheevolution.Importanceofpreservingunitarity.

7:Generationof(pseudo)randomnumbers.MonteCarlointegration.

8:MonteCarlosimulationoftheIsingmodel.ParallelcomputingandMPI(messagepassing

interface)

PSPHYLB06 MaterialsScienceLaboratory CLTP

2004

MaterialsScienceSpecialPracticalExperiments:

1.TostudythetemperaturedependenceofHallcoefficientofagivensemiconductor.

2.DeterminationofBandgapofagivensemiconductormaterialbyfourprobetechnique.

3.Design/fabricationofatemperaturecontrollerandtostudytheperformanceofthedesigned

controllerusingPIDControlledOven.

4.DeterminationofLatticeparameters,particlessizesetc.ofdifferentpowdersamplesofbulk-

/nano-systems(ferrite,α-Fe2O3,γ-Fe
2
O

3
)usingX-raydiffractograms.

5.DeterminationofMillerindicesandlatticeparameterofanunknownpowdermaterialbyx-ray

diffraction.

6.Phaseidentificationofanunknownsamplebyx-raydiffraction.

7.Determinationofparticlesizeandlatticestrainofanunknownpowderspecimenapplyingmarq2

softwareandScherrerequation.

8.Preparationofnanocrystallinepowderspecimenbyballmilling:analysisoftheirx-rayspectraand

particlesizeestimationbyScherrerformula.

9.Preparationofnanocrystallinepowderspecimenbychemicalroute:analysisoftheirx-rayspectra

andparticlesizeestimationbyscherrerformula.

10.StudyofporosityandgrainsizeofthinfilmandpowdersamplebySEM.

PSPHYPR1 ScientificWritingandResearchMethodology CLTP

3101

Science/ScientificWriting(TheoryandPractice):GoalsandObjectives.Ethicsinwriting.

Structureofdocuments.,importanceofcleartitle,abstractorsummary.Introduction,

Methods,Results,andDiscussion.Numbersandstatistics,TablesandFigures,Language

and grammar.Illustrations and aids.Writing proposals and instructions.Making

presentations.Formattingdocuments.Draftsandrevisions.Editing.Writingpopular

science/journalarticle,

IntroductiontoPhilosophyofScience:Whatisscience?Scientificreasoning;Scientific

Method,Explanationinscience;Realism andinstrumentalism;Scientificchangeand

scientificrevolutions.

Typesofresearch,exploratory,conclusive,modellingandalogrithemic.Researchprocess:

Identificationofresearchproblems,selectionofaproblem,formulationofaproblem.Data

collection:dataanalysis,interpretationofresults,validationofresults



IntellectualPropertyRightsandAssociatedIssues:Plagiarism,paraphrasingandcopy

writeviolation.Consequencesofplagiarism.Whynottofudge,tinker,fabricateorfalsify

data

HistoryofPatenting.DigitalizingCulture,FreeSoftwareandFreeCulture.Journalsand

Publishers:MonopolisticpracticesbyAcademicPublishers.

SuggestedTextsandReferences:

1.TheCraftofScientificWriting(3rdEdition),MichaelAlley,Springer,NewYork,1996.

2.ScienceandTechnicalWriting–AManualofStyle(2ndEdition),PhilipReubens(General

editor),Routledge,NewYork,2001.

3.WritingRemedies–PracticalExercisesforTechnicalWritingEdmondH.Weiss,Universities

Press(India)Ltd.,Hyderabad,2000.

4.EffectiveTechnicalCommunication,M.AshrafRizvi,TataMcGrawHill,NewDelhi,2007

5.AHistoryoftheSciences,StephenF.Mason,CollierBooks,MacmillanPub.Co.(1962)

6.AConciseHistoryofScienceinIndia,D.M.Bose,S.N.Sen,B.V.Subbarayappa,INSA(1971)

7.PhilosophyofScience–AVeryShortIntroduction,SamirOkasha,OxfordUnivPress(2002)

8.GreatScientificExperiments–RonHarre,OxfordUniversityPress(1983)

9.TheStoryofPhysics,LloydMotzandJeffersonHaneWeaver,AvonBooks(1992)

10.TheCambridgeIllustratedHistoryofWorldScience,ColinA.Ronan,Cambridge-Newnes11.Encyclopaedia

ofClassicalIndianSciences,Ed.HelaineSelinandRoddamNarasimha,UniversityPress(2007)

12.ResearchMethodology:Anintroductionforscienceandengineeringstudents,.StuartMilville&Wayne

Goddard,McGrawHillInternational.

13.ResearchMethodology:Methods&Techniques,C.R.KothariNewAgeInternationalPublishers,NewDelhi.

14.ResearchMethodology,N.Thanulingon,HimalayaPublishingHouse,NewDelhi

15.ResearchMethodology,R.PannerselvamPrenticeHallofIndiaPvt.Ltd.

PROJECTWORK PSPHYPR01 C L T P

26 0 0

52

GuidelinesforProjectinM.Sc.Course:

1.ProjectswouldbeallottedtoM.Sc.(Previous)studentswhichhavetobecarriedout

andcompletedallSemesters.

2.AlistofprojectswillbefinalizedandannouncedbytheDepartment.Thestudents

willhaveanoptiontoselecttheprojectintheirfieldofinterest.

3.Theprojectwillcompriseofthefollowing:

a.Studyofbackgroundmaterial,Literaturereviewetc.
b.Collectionofdata,procurementandfabricationofexperimentalSetupand



writingofcomputerprograms,ifneeded.

c.Givingapreliminaryseminarbeforethefinalpresentationforthepurposeof

internalassessmentwhoseweightagewouldbe25%.

d.Writingadissertationorprojectreport.ThiswillbesubmittedbytheM.Sc.

(Final)students.

4.TheFinalevaluationoftheprojectworkcompletedwillbeexaminedbyexternaland

internalexaminersappointedbytheBoardofStudiesonthebasisofanoral

presentationandthesubmittedProject-Report.Theweightageofthefinal

evaluationwouldbe75%.

Proposedplanand

structure
by



Dr.M.A.Shah

ProgrammeCoordinator
DepartmentofPhysics

July,2017


