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Tostudythiscourse,astudentmusthavehadphysicsasa subject in Diplonta.
On successful completion of rlrc is coume. lhe sllrdents rvill be able to - '

Know the Quantum Mechanics and ils applications.
Explain the atomic slrucrrrre< and X-ra1s.
Analysethemolecularspectrasuchaselectronic. l.otational and vibrational
ldenlify the rarious Materials using Raman spectroscopic techniques.

UniFI
Quantum Mechanics-l tl2 Lecturcsl

L Quantum technology in India: National Mission on euantum Tcchnologies & Applications(NM-QTA).
2. Particle nature of wave: - Limirations of Classical Mechanics. Blackbody radiation;

Photoelectric eflect: plank's radiation law; ContDton ef.fecr., Li::":ll::l rylicte: 
- De-Brostie hlporhe,i.: tt1,, rtnttttrat \elI(arrnn,,r.Dc-Bro!rie

. nypothesls: concept ol-l\ave packet: cot]cepr ot.phase and group velociries.
4. He;senb^erg s rncenainty principte, e)(periments for the verificatio-n oluncertainty principle. Ditferenlfb ns ofuncertainry principle.
5. lie Schrodinger $ave equarion: - Schrodinger. li,Ie depe denl and rirne indepcl.lent cqU,rl.on:ph)(icat inrerp,erarron or wa!e funcrion: e.otiuirirl cu,reni ;;;,irlr Eq.;;l;,";:i' nr.nuir) dnd ,r,phlsical,ignificance. \ormalisarion of rhe $are furrction.

Keywords/Tags: Photoelectriceffecl, Compton elfect. Heisenbery !lncedainty principte. Schrcdlnger
equation

Il2 Lecturesl
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Unit-II
Quantum Mechanics -II

l. Operalon in quantum mechanicsr Eigenfunctions and
and Momenlum operator: Total energy (Hamjlronianl
parity; Pariry operaror; Ehrenfest Theorem.

lI2 Lecturesl

Eigenvaluesi Hennitian operatori positioo
operatorl Expectal,on valuej concepr ol.

Il2l,eclurcsl

Jl2 Lecturesl

2. Applic€tjon of Schrodinger equationt Free panicle; particje in one-dinrensjonal box; Rectangularpolentiat barriel .funneJ 
emecr. ADplicalion5 otlLn*f .ff*, i, U.rr;.. p.r.,ird". ,r-*..0r. ,*.. dimensionalHarmonicOsciltarorandconceprol,,ero-poinlener$.

Kel.ryords/Tags: fjgenfunclion. Hean,tian operalor. Hdnnon:c O.ciilalor.
E6rg-2
@tdq qi',"l n Il2 Lecturesl

L FIeq qiffi il rrorro snsrrc sFI d?_II 3rlifi or sRr. EtffRTqi !i6T!o. ftlrfn orn {itlT"T -I"f .*t €ftittftrt) ETn+, ,retid G,d) ;, *#'S u.lqnsr. rrqnrsfiFo (6t{6r< r+q J
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*n ftg (41 rd),2+rr: otr{rTr rf,r, E$R;qr En |gs. 3rrfff i}ftT,
Unit-III
Atomic structure

l. Brief revielv of Bohr and Sommerfeld model of atoml Eleclron orbib; Energv levels andspectra; Vector atom modell CoDcepts ol space qlranLrzalron; et".tron-rpir; Stem-GerlachexperiDenl; One and two valence elecllon systenrs; p"rf;...*frrj", pri"liple and electron

- 
configuration; specrroscopic notarions of energ) srares, Narttipt;liry;i;;;;;*, o",..2. Spin Orbit interacrion; Seteclion rules; Specrra ofatkatine 

"rrr, ,,* ",rr"rr3 "i 
rodium D tinerspectral tenns oftwo etectron aroms; L-s and j-j couplins; io;i;" ",:';;,;;, aromr rranck-Hel1z experiment,

Ke).words/Tags: Electron orbjrs. E)iclusio principte. Spin Orbir tnlemclion.
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Unit-IV

Z€eman effect and X-Ray Spectroscopy 
ll2 LectureslL Zeeman effed: Early Discoveries and devetoprncntsr Erperimental arrangenrentr No nal andAnomaloJs Teernan eflect: Zeernan ,hiU. Sl:]rk emecr2. N-arure and produclion ofx-rays; Discrete and. coDrinuous x_ray spectra: characterisrics x- rayspectrum Duane and Hunis rulel x-ray enrissjon ,p"o*; v.*f 

"yi.'f 
r*-r# jrs applicationiAuger effecti Doubler stnrcture of X

Keywords/Tagsr zeema" .u"",, 
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2. vN fu{srt +1 nqft aeTr sflrcq. f}{ffi \ii sfr( Tffi fu{"r s"ffiq, 3rFl-f,refird \'ffi furnr
striEq, $rd flan 6d 6r ftqq, gtr fb'{'r sdrd-r s"f-in-{.ffi or ftqq G s{$ 3Ec"n r.

3frw qqrs, vffi fuqsr s"frq qrl B'-6 €rrnr, vm fdrq srsyiN"r s"f-fiq r

3 sR ffg fo1 i-g/A.r- ff+q vrtrq:, vw fu-s"r. Ein- lrqa{r r

tlnit-V [2 Lecturesl
Moleculsr Physics:
L Molecular Speclroscopyt Various types of spectrai Quantization of Vibrational and Rotalional

energies: Pure Rotational Speclra: Detenninalion of inlernolecuiar distance of Diatonic
molecules: Pure vibralional Spectra ol Diilonic nroleculesi Eleclronic Speclra ol Diatomic
molecules.

l. Raman Spectroscopy: Raman effecti Slokes and anti- stokes lines: Experirnental setup olRanran
effect: Classical theory ofRaman eff€ct; Quantun theory of Raman effectt Applications of Ra,nan

effect: Electronic spectrum: Born-Oppenheimer apprcximationi Franck Condon principlei
Fluorescence and Phosphorescence,

Kefyords/Tags: Molecular Spectroscopy, Vibrational Spectra, Rrm{n effect, Electronic Speclra.
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ot ftIrteq n-r€rd, {Tr qqrs zrr @idq Rrqro rnc m{lq A 3trjtrfi. ad<iftfi, 4rirq.
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Relerences: -
Suggested Rendings:

L Beiser A. "Concepl ofModem Physics", Mc Craw Hill.
2. Chalak, Loknathan, "Quantum Mechanics", Mc Milan.
3. ManiH.S., Mehra G.K., "lnroduction to l\4odern Physics*, East Wesl Press, 1989

4. Rajam J.B.,"Modern Physics", S. Chand.
5. Schiff L.1., "Quantum Mechanics", McGraw Hill Educalion, 4" edirion. 20t7.
6. White. H. 8.. "lnlroduction to Alomic spectra", McCraw Hill Education.
7. Griflths D. J., "lntroduclion to Quantum Mechanics . Canrbridge University Press.
8. Books published by Madhya Pradesh Hindi Glanlh Academy. Bhopal.
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Schenre ol llx rks-

M:rxinrum Mxrlis:100
Continuous Comprehcnsive fvaluation f,o m:rrl{s (CCE)r Term End Exanr Theory 70 marl(l
Interoal Assessment
: Continuous

Evalualion {CCE):
30 Marks

There shall be 4 class tens ol l0 marks each. ou1 of which the 3
best scores are to be taken in1o accolnl

t0+t0+10= .10

Assessme i: IcrD
E d [xaDr (Theory)
70
(Tin'€ : 03100llrs.

Seclion (A) l0 Marks
(A) Very Shon Answer type quesrion 5 (!!ord limir 50 wods)
Section (B) 24 Marks:
Sho Answers Type Quesrions I question from each unir (word
lirnir - 250 $ordr,4 ro b( arrer.pred oJt oi a girer qr.e\tior .

Secliotr (C) 36 Marks:
Long answer rype queslions (\vord linrll 500 words) 4 to be

allempled oul of 7 given quenions

:l qoeslio 06 msrks eich - 2.1

4 quesituns 09 marks cach - 36

l0 qtrestion 0l mnrks cach t0

Tor l 70
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As recommended by Certral Board of Studics .nd approvcd by the Covcrnor of i\t. P.
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B,Sc.'third Year/ ff.g{IS. {ftq sd
Physics / qJft6 $TH
Quantum Atomic alld Molecular Physics Lab (Practical)
// Eieq wqrFao \,ri 3TrE{i!- qlRr*l rqhrndr (lrrqiFro)
Discipline Specific Elective (DSE)
I
70 - J0 Regulnr srrrlcnts / Fufff, fuflli
35
0zCrcdit Vrlue

Course
Learoine

On completion ofthe course, the students will be able to:
L Develop practical knowledge fbr the determination of Planck s constanl and

Rydberg's constanl using different methods.
2.

5

3.

Understand the working ofmethods used to determine electronic charge and specillc
charge ofelectron.
Delermine the first excitalion potential ofgas (argon) by Franck I-lel1z Experiment.
Use constanl deviation speclrograph. speclrometer and Fabry Parol interferorneler
lo detennine different physical properlies.
Develop unde$tanding fbr the use olC.M. counler ib-deteclion olradioactive
source and detenninalion ofSlefan s constanls.

Particular /fu.rtq

d

l. To determine the Rydberg's constant using hydrogen discharge tube.
2. Delenninalion oa Planck's constants using light enrixing diode.
3. Detenninalion ofspecific charge e/m byThomson's method.
4- Determinarion of Plank's constant using Photo cell.
5. Iodeterminethefirstexcitationpotentialofgas(argon) by Franck Hertz experiment.
6. To observe the Zeernan splittinB ofgreen mercury' line using Fabry:Parot Etalon for normal transverse

and longitudinal confi guration.
7. Measurement the wavelength ofa mercury source spectrunr by constant deviation speclrograph and

calibration ofdrum.
8. Delenninalion wavelength ofsodium light source wilh the help ofplane transmission grating and

spectrometer.
9. Veriflcation ofFresnel's Law ofreflection.
10. Verify Cauchy's formula using spectrometer.
ll. Determination ofwavelength ofmonoch|omatic lighl source by Febry-Pard inlerlerometer.
12. Delennination ofelectronic Charge wilh lhe help ol Mil ikan s oil drop rnethod.
13. Determination of Sfefan's constant.
14. To count the number ofpa(icles emitting from radioactive source with the help ofC.M. Counter.
I5. Determination ofLande's G-factor using Zeeman erfecl.
16. To study the absorylion spectra ofiodine vapour.
17. To draw the characteristic curves ofa Pholo cell and detennine stopping potenfial.
18. Detennination of u,avelenglh of monochromalic lighl source and (hickness of rrica sheet rvilh lhc help of

Michelson interterometer.
19. Determination ihickness of mica sheet with the help of Bi-Prism.
20, Determination ofresolveing power ofplane transmission grating with the help ofspectrometer.
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2. c6Tcr sf,rd-fi crq)-e 6r sqdlrr 6{ wi6 fi{drf, ol Flrkor 6{{l
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io. qdmqqrff +1 rroror ti o1S qr tnl tranv< or+ t

rr. trdl til qfrroqqqrfi o1 lr<rqar rl vsqDftq rorsr ol ofre{ 61 lie,f$T 6.n r

rz fBf +a ta qe rrer{rf,r it r}dtif{6 3,-rnrt ot fuftot anr
re. d,qr fu-6 or Fstqq arcr t

rq. fr.gq.qqo o1 lro+ol rl tMlrff u)d n sfl{trd o"lt ol !i.qr ai ?rlTrr qi-a{

rs. "ffqq 
qqn d sq?rti i) de fr $-€r or fitrfcor 6lcl r

i6. 3rrq]S{ q d 3rq$N"r s"if,q sr srrryl orrr
rz. qH +d 01 3rftdrHpm co ol ffqcr (TrTnr) gq {<fitir f{qa'6T furtwr 6TrT ;

ts voaotrq rfircr dt d.,r aqr$ aen qrgq,-r rn-c 61 M 6r i+rt{q q{ddfi qRroqfrfi ol qotrar rl
61"1T I

rg Effw d rrgrtrm rl qrrq rfu q,l EH or fuicor o{il
zo. q"ffi d lrerqdr t rrrttrar sr{rFFr.}Er ol fut{r eqm or trqkq at{fl

Suggested Readings:

l. Prakashl.&Ra,nakrishna,"ATextBookofPracticalPhysics",KitabMahal,20ll,llle
2. Squires G.L., "Prctical Physics", Cambridge University Press, 2015, 4/e
l. Flint B.L. and Worsnop H.T., "Advanced Practical Physics for students", Asia Publishing House,

197.
4. Chatlopadhyaya D., Rakshii P.C. "An Advanced Coulse in Practical Physics". New Central Book

Agency.
5. Chaltopadhyaya D-, Rakshit P.C. and Saha 8., "An Advanced Course in Practical Physics". New

Central Book Agency pvt. Ltd.
6. Singh S.P., "Advanced praclicalphysics". Pragati Prakashan.
7. Tayal D.C., "Univelsily Practical Physics . Hinalaya Publishing Housc
8. Kumar P.R. Sasi. "Practical Physics", PHI Publicalion.
9. Sdvastava Anchal, Shukla R.K>. "Pracricil Ph)srcs'. Nes Agc lnrernalrontrl Publishers.
10. Agarwal D.C.. "Experimental electronics", Technical Publishing House.

1,. Srivastava J.P.. "ElementsofSolid State Physics", PHI Publication.
12. Books Published by Madhya Pradesh HindiCranth Acadenry, Bhopal

Suggestive digital Platforms web lirks
3. https://www.vlab.co.inbroad-ara-physical-scienceVi11ual Labs (Physical sciences), Ministry of Educalion

4. https://s1orape. eooeleapis.com/un iquecou rses/on line. hlm l, S WA Y AM On line Courses
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Table
work/Experiment

'l'(,tr 
I -t0 70

f :F ?q *


