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M.Phil. Ist Sem 2019
Subject: PHYSICS

PAPER 101 : RETSEARCH METIIODOLOGy(4 cr.edits 100 marks)

Note: Each course shall be of 100 lvlarks out ofwhich 40 marks are allotted to intemal assessment and 60 marks for
[.rire'riry erertination. I\linirnurr pa.s marks are l4 lor the interrral a5\essrncr]l and ll fol rlre Universiry
eraminrtion

Introd uction to Research Methodology:

lvleanir.rg of Researcir, objectivcs of Research. Motivations in Resear.ch, Types of Research,
I{esearch Approaches: qualitative and quantitative resealch, decluctive and inductive theory,
Significance of Research, Resealch Methods v/s Methoclology. Ilescarch ar.rd Scientific
Methods, Research Process, Cr.iteria of Good Resear.ch

Defining the l{esearch Probiem;

wlrat is Research Problcrn? Selecting the problem, necessity o1'selecting the problem,
tcchniques in defining the problem. Meaning and need ol resealch clesign, f'eatures of good
lesearch design, types of research design, principle ot-experimental research clesign, concept
of independent & dependcnt variables. development ofa r.esearch plan.

Scientific Cornmunication :

N{eaning and significance of report writing. types olreports. steps in report r.vriting, Iayout
of the resea|ch repoft, precautions in writing research report, r.vriting oCthesis ..port.
Importance ofpublishing a reseat'ch paper. Concepts and diff-erences betweei-r references and
bibliography. Impact factor of Jour.nals, When and where to publish?

Writing of rcscarch paper and thesis

Layout of a Research Paper. Writing Introduction of a paper, r'eview of Iiterature, Describing
method and rr.rethodology. Presenting Result, Discussion o1'the resLrlts, Conclusions of the
rvork donc. rvriting references of the research paper, writing abstr.act ofthe research paper,

I-ayout o1'a thesis, top page, contents, cefiificate and declarations, preface to the thesis,
Illtrodtrction to the work dorre. Describing methods/ techniques used in iesearch classification
of the u'irole rvork done in the lbrm of chapter, cor.rclucling chapter, future plans ancl scope of
the rvorh clone, Arranging Bibliography and references, list of'research papers.

Use of tools / tcchniques for Rescrrch:

[,tsc o 1' I]rr c] c loped ias. Re-scarch G Lridcs. Handbool< etc.. Acaderr ic Databases for d iflerent
Disciplinc. Methods to scarch recluired information efl'ectively. Reference Management
Soltware like Zote.o/ Mendeley. Software lbr paper lormatting like LaTex/MS office,
Ethical issues related to pLrbli.shing, Plagiarisrn and Self-plagiarism, Software for detection
o1'Plauiarisnr. Patent fi ling. Language testing.
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Note: Each coursc shall be of 100 N4arks out ofwhich 40 marks are allotted to internal assessment and 60 marks for
U ri\(rsit) e\. iri'rrlion. \linitnurrr pa5s r)rarks r.e l4 lor rhe irrtcnr:rl tsse5sment and 2l lor ff,a U"i"a.rify
erarnination.

INTI{OD UCTION TO CONTPUTER

cornputcl terminology and Basics: computer hardivare ancl software, iirmware, Block diagram
ofcotllputers: input devices- l(cyboard, mouse. tolich screelt: outpltt devices- printers & its type,
Scan'er. computer mernories, central processing unit. types of computer, iypes of softwaie:
svstern soli$,are and application software, some basic terrls related to windows operating
s),stern

Er:ploling various websites and search engines fbr.collecting,quality Iiterature and secondary
data related to research q,ork.

t\,ts wot{r)
Sonre basic tclms-tooIbar, lbrnrat bar, statLrs Bar, lieaitLrres and applications related to
presctrtaliotl ol- text in suitablc fbr,mat and saving tire data lbr firture applications. Practical
know ledge ot' NlS word to type the script. insert tables, tigLres and graphs to prepare thesis and
re'sealch papcls in ptcsentablc lormat.

Research pLrblishing tool- MS\\toRD: Cleating. Editing and Saving a word document, creating
a lesearch paper,

use oIr\uro-text. Autocorrect, Spelling and Grammar Tool. creating a cover letter, table related
operation, adding graphics, lvlail Merge.

MS lixa_ili-

IntroclLrction to llclds, recor-ds atrcl clata l:ase file.

Collst|tlcli, l) ol >l)tcadslrJcLS Iiottt tlre data. Desigrr and application ol'lormulae for calculations
and thcir applications to the e\perinrcntal data. Use olstatistical tools, preparation ofgraphs,
h istoqrrnr s. clrarts and diagraurs.

MS PO\\'IiiI POINTSI,IDES AND POSTER PREPARATION
Preparatii.u ol'Po,,r,er poiut presclltations basecl on the topic of research. what to include and
wl'rat net ro inclLrde in slides. ilow to begin preparing slides. Master slide, Insefiion of figures,
gt'aphs- cilitrts itl presetltatiott. Uses of various preseiltatiou techniques, inserting new slide and
deleIirrg url slide, design. animation, slideshou,.

Preparaliotr ol'scientific postets usirrg NIS Publisher: fixing size oftire poster, dividing area into
dil'lc|cnt br,rcs. lnscrting tcxt, ligirre and table in diffet-ent boxes.

D-- _=,:$e$@
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M.Phil. Ist Sem 2019
Subject: PHYSICS

Notc: Each coL lse shall bc ol' 100 \,lar.ks out ofu,hich
l', I rriver.irr ...,rrrrlrrati.rr. \lirri,rr.rr.r pa:s trrarks are
examination.

Polymerization, QuantLril size efflcct, E.lectron-confinement in
Confirremcnt in one arrri tu,o-clintensional rvell. {dea of quantum
wires.

I':rper 103 : Advanced Topics in Physics
( 4 Credits 100 Marks)

40 marks are allotted to internal assessment and 60 marks
1,1 fbr the internal assessrnent e

infinitely deep square-well,
structure, Quantum dots and

Glou,th of crvslals fronr the solLrtions and melts (Kyropolous, czochralski, Bridgemann. float
zonc Mcthods). Gel nrcrhocl. Epitaxial gro\\th, ldea of MBE, LpE and cvD techniques.

[r'aporation Ll]cory : Kinetic cnergy of gases - mean liec path and irnpingement rates of
tlolcetlles. ct rl.oraliu r '11c,'i-, - ciapnr-rtion t3tc5. c\aporation meclranisn-ls. iirectionalify ol
evalroratilrg tllolcctlles, LLrclcation ancl Cror.vth: Condensation process and nucleation, Capiilary
theolv ot rLrclration-vaL ious staqes o l grotvth (quaiitative treatrnent.l.

X-ray spectrorreters, Rarran sl,cctroireter. Mflss spectr.omcter, IR and UV Spectrophotometer,
ESC,\ arrd S'['l:\.,1 micr.oscrltr'- [,vir.onme,l" poll,tion measur.i,g instt.uments.

Intcrtlcting clr:ct1'o,., tur" conccpt o1'rrany electron system, Thomas-Fremi rheory, Hartree and
Ih11:'-c-[]ocl< i'l)pr-ox imiir ir)n. coilclation energv, Hurre-Rothery rule, phase rule,Liver rule,

Periorlic potc'tials, Illocir tltcorenr and Rorn-r,on I(rarrer boundary conditions, General renarks
aboLrt I-ll,', ir 1''L-orcnr. Irclnri srLll'ucc. Elcctron derrsity of states. Kroning-penny model, Equation
for cit-cti on rr :rve in a pcriodic potential : solution of central equation, approximate soiution near
zonc bo,rrclarr,. ConstILrctiorr ot' I-ernti sur.fuces. The tiglrt binding upp.orimation for band
sIrLrct Ll r'. I : 1-1'ei'i ive rtrass in sL; I icls

Books Recont it tcnded:
1. l:rrlotlLr.tiolt to Plrsirla Phl,sics by S.S. Chen
2. Plasma l'irysics !1, [Jp2n
i. X-rrv SlrLtctLtre Dctcrnrination by M.M.Woolfson
4. Crr stl :l-o\yllt Pr(rcess and \,lethods by p. Santhanaraglrawan and Ramaswami
5. -i rrl ll,lr Phenontenon bv K.L.Chopra
6. Solid Slrre Physics b,v I(irrel
7. Sr,ilrl Srrrre Plrysics Lrl'S.O. Pillai
8. Elt:rrnrs olSolid Slatc [,hysics by Omar
9. SoliLl Slere Physics by, Vi'ahab
I0. Solirl llt.,rc Phl,sics by Ashcrott and Merrnin

,fu.--- _-{.__*ar_ n'':-fr4 q L
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Refer ence Books:
l . Kotha'i. c, R., Research Methodologl, (Methods a,d rechniqr-res), Nerv age publication
2. Donaid R. coope.. Pamela S. Schindler', Business Research Methods. Tat-a McGraw-hill co.

l.rd.
3. John W. Cresrvell. Researclr Design. SAGF publications, tnc,
4. Trivedi il N & Shukla Il.P., Researcl.r Merhodologl,. College Book Depo Jaipur
5. Bill Ta1,lor. Gnutan Sinha & Taposii Ghoshal, Research Methodology. prentice Hall oflndia

privare lilrired, Ncr\ Dcllri.
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