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To sludy !his course. the slL.rdent must have ha( Physics as a sub)ect in l)iploma
On completion olthe course.lhe sludents will bc ablc to

l. Understand the neccssity of quantum mechanics and its applications.

2. Explain /rc atomic st|uct!rrcs and X-ra)s.
i. ldentify the mdecular spcclra such aselectronic. rotalional and vibrational.
4. lndentif) lhe variolrs nralerials using lhe Ranrarl specl.oscopic lecqnique.

5. Use dilferenl lypes oldiodes ard lransistors in v,rrious electronic applicalions

6. Analyze the amplifiers and oscillators

Unirl Jl2 Lecturcsl
lntroduction to Quantum Mechanics-l

L A brief biography of Chandrasekhara Venkata Raman attd their maior conlribution k)

science.
2 Limitations ofclassical mechanics and origin olquantum mLrchanics' Black hod) radialiorl'

Photoelectric effect. Compton ellect. De-Broglie hypolhesi\. Davisson'Cermer rrpcrinrent
Wave packet. Phase velocity and Croup velocitl,

3. Heisenberg uncertainty principle. Dilferent fbrms of urrcefiainly principle. Schrodinger

lvave equalion: Time dependent and lime independent equrrtion. Physical interpretation of
\ra!e luncr ion. fquation ol'tnnlinlrrl\.

4. Operalor in quanlLrnr mechanics; Eigenl'unctions and L:iPenvalues. Hermilicn ',ferator.
Posilion and Momenlum operator. Iotal energy operat,)r (Hamillonian). Expcclalion
value. Parity operalor. Ehrent'esl Theorem

Keywords/Tags: Quantum mechanics. Uncenainly principle. Eigr:n functions.

g6r{-r ll2 Lecturesl
€isc qiBlol 6T cfu{q-l

l. riE:rw d.flc tq{ d vo {|Aq ffi G hflr n s+d c-lrs d.rsrr d inq
2. fi{{Kq qiEd d fu \?i @izq qiBrd d sdfft, Er'q Fis r$qr, ro]YI fogo wr+.

olEqel q'{rq, O ffi qftoq+.3ftsr qd! rqt'r {,1 tq,:6mr i.r \.q !r{6 ir
3. Elfifla,i 6r cfilqirdr nTqifl d fih- 5q. ,Irtiql tis'rrfforq rrqq qr Ftrft or,r rrrrq

q< cfr',t{ sff6{q, di,r Ftr{ d dFcro qnqrl. r ais lrffa,w] I

Credil Value
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4. @iiq qiM i rio|{6 3{r!-,rl qll der 3II{rFr qr r, EqrflRrqr {i6Ti"r, R!]li irrn n l
€Frr6, €f,d 6qt (iftdFqr) {i6rfi. qerr (+nftd) qrr, rrqf,I Forro. \BT+{< ctq r
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Unit-lI
Application of quantum Mech,rnics and Alomic slruclure

Il2 Lecturesl

ll2 t,eotu resl

l. Application of Schrodinger equation: ['ree panicle. Parlicle in one-dimensional box.

Rectangular potential harrier. Tunnel etl'ecl. One dlfiensi ,nal I Iarmonic Oscillalor.

2. Three dimensional Schrodinger equalion. Ihe radial anil angular equation. Hldrogen

alom. electron probahilitl densil\.
3. Bohr's atomic model. Atomic spectra ol'Hydrogen. Sonrrrerlild model. electron spin.

Stern - Cerlach experiment. Orbital and spin angular rnomentum. Concepl of space

qLrantizatiolr. Quantum numbers.

Keywords/Tags: Tunnel effecl, Harmonic Oscillalor, Quanlum nunlbers, Alomic model

Wr{-2 ll2 Lerlu resl
6iaq {iffo1 d or{rd'r vs E{qrg rirq-{r

l. r,irfg'F {fir{,r d :ryd,r 5iE rEvr, Tfifuffq d-m ii q,q. 3 qnEEn Bqs qft, ${rrr
tr'Ts. \rfi-h-ffq srldff <tftr? r

2. Efdffq rirrfig'R s{-flur, Bdq qq oMq rIfioa"r, a:J-*il_.;r urary qiryj.l n"r.+at

3. +{ c{{rE dsd, ETSiilr 6r q{qrg {+{fl. sffi; dlso,g-dE{ir 
"For 

(firrr)
{Ci 'rd-fi 

q+,r, oqftq \ki fu{ offiq wnrr, einRtr qRqpirorq d qEqRvn. zElr.q 7ldan r

:. Crysral srruclures: Simple cubic, Face cenlerrd (uhic (NaCl)./Scenlcred cuhic (CsCl).

o;d c)*lNV ( \M/'r ffiv tYM

w frg (ol q$/tr, S{,rr c,rTs. 3{rrfi eficrr, @irq {i@r. qrqrq dsd r

tlnit-lll
Mnnv - Eleclron rlom

l. Pauli's exclusion principle, Electronic configuration. Symrnetric and anlisymtnetric rrare

function (Bosons and Fermions).

2. Spin -Orbit intemction, Selection rules, Spectraofalkaline a1om. Fine struclure of Sodium D line,

Spectralterms oftwo electron atoms, L-S andj-j coupling, Multiplicily ofenerg/ levels, Speclm

of Helium atom, Zeeman effect: Types and Experinrental arrangement.

3. Various types of molecular spectra, Electronic, Rotational and vibrational spectra of dialomic
molecule. Raman effect: Experimental selup and explanalion by quantum principle. Produclion
ofX-rays conlinuous and characlerislic X-ray speclrum. Mosel,:y s la$.
Keywords/Tags: Exclusion p/ /rclp&. Bosons aid Fennions. Spio Orbil inleracliol. Molectrlar
spectra. X-mys.

wr{-: Il2 Lecturesl
Tg{ff,'ff c{crE

l. crs$ 61 3rqftrr firtn. g+,tiift,Ij fi-.ffi. s.rfii qq {rrqFio mr ,nor (a)d.r \'.r
Ffi3fr) I

2. q,Fq men d qr*qs fu-qr, Trq F-{q. er0-u wrq or ,pfm, ritBcq (D) tut d qeq

€Tqfl, dt {d'qin wmgst oi sffiq r<. L's q JJ grrn. 6qi rril 4ff {9d fffu.rl
uwrg or o"imr, ffrl c''rn. tr+lr citc mqlFto a-+<nr I

l. fafi-- rdEn d srEqo q"tFq, ffiro crgsit or rd<ifto, q,h ow omfto odor.
rqr qqrq qrdFrfi q4q{r \'q @ac Rron arg qrgt, x-ffii ol s r+i. lrq? \a
3rft-drefir6. t.ffi fuqq s"f-frq. ffi ol ftqq t

sR ffg (d T9,/t'r- orqdwr Fqq. (qt{ir Tq stroi'-r), ?.Fq - o&rI qwq< fu'ql, sTrf}so
qdoq, x-fixt

Unit-lv ll2 t,ecturesl
Solid Strle Physics

L Cryslalline and amorphous solids. Space lalllce: Basis. Lalti,ie translational veclor. I'rilnilive
cell. Bravars larrice. se\en crysral r)srerrs. Slmnr(lr\. \4iller indrce.. liler p'an,rr spacrng.



HexaBonal closed packed. Diamond slruclure. Coordinalior numbers and al(nnic packing

fraction. Laue s and Bragg s equalions. Reciprocal lallice.

l' Dulong and Pelii s theory ofSpeciuc heat. [:insle]n s theoryci speciflc heal. Deb]e s lhcor] ol'

specific heat. Latlice vibrations in crystal: Mono-atomic latlice vibralion and dispersior relallon.

Brillouin Zones, Concept of phonons. Lorenlz Drude t|eory. Ohm s Law (,f = o[).
Wiedemann Frenz larv. Hall effecl.

Kevwords/Tagsi Cr\slalline solids. Prinrllivc cell. Cf'stal nructLrrcs. R cciprucal latlicc. Brillouin Zones.

{6r{-a ll2 t,ectu resl
ale erawr dftrol

1 E l.Jfrq Td 3rarr.frq dc, 3lrfi?I ntTFrrb, 3IrqR, qr.]d. qa.rFn siicl. &Fql?s id&in.
i-iq qroo, sm E {.ffs li-flq. sqftli. Fd1 q+oto, eio.t ndt $ ffa $

z Dxsdiq rffi 1]{d qffq. Edn dkf, q-ftq (NflCt). offi dfud qffq (CsCl),
q.+Mq ffEs s€.{r, ffrr $irq{r. ffiqq ri{q \.q qrqrqfufi {iqilr 3Ecrd. ors t.i d,l
d crfi-6wr, qffiq qr 6 t

s. faRr€ sqr 6r s{dirr rs ifr-e or Rr<ro, fdfirE sqr 16r orra{+r 6r fuard. lifirE cqr
arr M or fuqid, fu.<d i srf,dn tnqr goa wntro n qrdo ocr rti fielcq rrsel

ffisr d-r, qHi qrl or+mq, rftiu qs fuan. 3rlq q r f+.rq (/ = da) qEicdr dm
ftqq. 6id qrns

grt ft-E (61 f,q,/tr- fu]rd'q dtfl, &I}tsq o)fuor. n-T.A.r sr.r{. q6c if,rird. l}iiigr fi.l
Unit-V Il2 Lecturesl
Semiconduclor and Devices

l. EnerBy bands in solids. Inlrinsic and e)ilrinsic semiconducto s: Fenni ener8y levcl. Mobililt.
Conductivity ofsenriconducrorS. Conccntrallon ol elecll1)rs an.l holesinse iconduclors.

l. P-N Junclion. depletion layer. Potenlial balTiet. Shocklcl cliorle equalion (wilhoul deriviliof).
Zener diode and ils applicalion. ElemenlaD knolvlcdge ofpholodiode. l,ighl Emittifgdiodeand
Solar cell, BipolarJunclion Transistors and jls characteristic cr r'ves, Currenl tsains (( p and /).
Junclion Field Effect Transistor.

L Amplifiersandtheirclassification.Sirglestagecommonenrilleramplifler.Q-poinl. loadlineand
frequency response curve. Feedback amplifiers. Barkhausen crilerion. Phase shiti and wien
bridge Oscillator.

Keywords/Tags: Semiconduclors. P-N Junction, Amplifi rrs, Oscillalor

Sor{-5 Il2 Lecturesl
gtrsrd-it $s gfu{fi

r. aNi i a'ol t-s,3riiR G qm sd?rf,6, rnff nol ror. , rffiain. 3r"f.rraz6i .rl) itrEt,hi.lr.

JrLiar-61 i gfue++ r'r li-ar q{\ rrrlat
2 P-N rTRl, orireri q{d, fu}Is qr4r. {i6A sdr€ {ff+r"l 1qofu.i hn) dcr srds vq

!116 3r$dl.t q),Ms qorcr sr*do stq'1..i (q rir il r ot qrsfilo fln. Eq{lq qf+r

rjfsr<r qs grd s,ftflerFrc <lD. vrir arq 1o< p w /) d i qrrq iiftrsr t

3 rdf6 G T{fi Tffoaq, (6d {fltq $fliiE sflf6 rarr4i. Q-fu€. ds a]vr qq 3rrJftl
+1fi;-or co. g{tricr,l r$io elfur {dt.!i. oal fa{sr l Tq ffi r}E <Yi,

qR R-C Fl rQZtq-<nfqr,ro, P-N {{fu, trqfn. <itu r

R€f€rences: -
Suggested Readings:
l. Beiser A.. "Concept of Modem Physics, Mc Craw Hill.
2. Chalak, Loknalhan. "Quantum Mechanics", Mc Milan.
3. ManiH.S..MehraC.K.."lntroducliontoModernPhysics*.Easlwesl Press. 1989

4. Rajam l.8.."Modern Physics . S. Chard.
5. Schit!'L..l.. "Quanlurn Mechanlcs . McGralv Hill F:ducalk)f.4lli (,lilion. l0l 7.

6. White. H. E.. Inlroduclion to Alornic speclra . McCrarv l-lill Educaiiorl.
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9. Omar M. A li. "Elemenlary Solid Stare Physics", Pearson Educari,)n, 1ndia. (2009). 6'r' Edition.

10. Singhal R. L.. P. A, Alvi, et. A l.. "Solid Stale Physict'. Kedar Narlr Ram Narh and Co.. (201 8).

Il.ChattopadhyayD.,RakshirP.C.."Elec1ronicFundamenlaisandApt,licarion.NewAgc
lnternational. (2020).

12. Srivastava J. P.. "Elemenls ofSolid Slate Physics . Prenlice Hall ,)l lndia. 201 l. 3'd edition.

13. Ashcrofl Neil w.. Mermin N. David.. "Solid Slale Physict Harci!urt College Piblisliing. Nen

York :019
I4.GLrptaS.t-..KumarV.."AHandBookof[]ecrr,( ics.Pragari PrrLashan. lrdia.:01:1. l9'r'Ediri(nr
15. Malvino Alben Paul. Bales David. Eleclronic Principles . McGrLw llill lnlernalional llditiof.

I ndia. (2006). 7'r'.Edirion.

16. Books published by t\4adhya Pradesh Hindi Granth Acadenry. Bh,rpal.
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16.

11.
I8,
Ig.
20.

On completion ofthe course. lhe students will be able tol
l. Delermine of Planck's constant and R)'dberg s co rstanl using ditlerent nrelhods.

2. Delermine eleclronic charge and specific charge c feleclron.
3. Delermine the firsl excilation polenlial olgas(ar!on)by Franck Hertz E\pcrinterrl.
4, Use conslant deviation spectronreler and fabr) I'arol intcrl!ronreler,
5. Develop the praclical knot|ledge aboul solid slale physics and electronic devlces.

6. Draw lhe characlerislic curves ofdil,irenl diodes and transislors.
7. Undersland the workinB prlnciple ofamplifiers an(l oscillalors.

l'xrli(r'lrr,/Ftrfllr
l. To delermine lhe Rydberg's constant hl,drogen discharge tub,:.

2. To determine the of Planck s conslanls usinB liEhl ernilling diod ).

3. To determine the of specific charge elm by Thomson's method.
4. To determine the of Plank's constant using Photo cell.

5. Todeterminethefirstexcitationpotentialofgas(argon) by Fra rck Hertz experiment
6. To observe the Z€e man splittingofgreen mercury lineusinJFabry'-Parot Elalon lbrnormal

lransverse and Iongitudinal confi guration.
7. To nrcasure the wavelenglh ofa mercury source spectrurn b\ conslanl devialion spL'ctrolrraph

and calibration of drum.
8. To determine the eleclronic Charge ,'!ilh lhe help ol Mill kan drop nrethod

9. To study the absorption spectra of iodine vapour.

10. To draw the character;stic curves ola Photo cell and delennine stopping polenlial.

I l. To study characleristic curve ofa PN Junction diode.

12. To study characterilsiics curve ofa Zener diode.

I l. To study characteristics curve of a liSht emitting diode lLED).
14. To delennine the energy band gap of a scmiconduclor using P-l.I diode in reverse bias.

15. To study characleristics curves of PNP/ NPN transislor in comrnon enritler rnode confiSuralion
and detennination cuftenl gain.

To study characteristics crrves ofJunclion !leld efl'ecl transislor
To sludy single s1a8e RC anrplifler.
To study Wien bridge oscillator.
To nud) (he characterislic curve ol Pholodiode
To sludv lhe characleristic curve olsolrr celli;-";;Va- ;;J.ri"* i"Jo,ii 8l-- qn) cr,llr..l a*

row scrdo sr.is 6l

f-*^'
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,fi,Rfi Elg El T e/m fi litll{ll 4ifl I

sH nd d sqqtr q taii6 Bzraro ot ftqfr.,r 6r=
S6 r.ad dt',r d rnrrrm rl rto (erh) o cprq sdfud Earq 6 Fqf{q 6.{l
Sdl q-i s'fln o1 rerrror rl .i'i 1160 tul an ffiqrq 3qwar g:i 3tled 3fi'fuqrfl d fid
fr{c fu'rfu rr ierq oqq
trTd fuf,f,{ rtry},rrtr o1 y{drrdr d rr6fi d, sffiq ol o@u{ m qmt 6Ffl \rs utrd 9r ot
oiPrior 6{:fl I

a Itfufia ia {E rreI[lar n re<ifto srier ot hqttq oTrlr
9 ollli$r qrq d 3,'qs sor Eoi-aaq ot eftqfi orcl t

ro. qd t-d afr sfi-dlerFro {fi ol ffq{I ({{m) G relltq turs 6 fiqir"r 6fir
r. pNriD gI+s d efiate+Fro rfr 61 3rt4q"l 6trl I

rz frq srds d 3t&-arelFr6 Tfi 61 3teryl oril
13 mt-tYl sdrS-6 grdc d 3rfidre{Drfi 4m zFI 3llqql 6!;II
i4 pN 1]fd srql€ q.a slFt{ft i swh 6{ sf.lItrz6 En .Tq1 irs q'dira srdr 6fi1 t

15 srrufiE vdrd6 fttrr A pNp/NpN giftrret * sfifamffu {fi dir-n Ts lxm au iFI rlrr sr=i]

ro. rifu-da qqrq fura{ (JFEI1 A ofi-dre{Fro qfi dtq{
17 [68 -{dt 3{I{€l rdd6 6I qlrRlc 6{ll ]

ra. fil d-g elfu: ot sltanr 6r<t t

rg. qH sds d sfii-drerFm {fi 6T srq{r 6{{r I

Tlrr {i($ 3ffde{Fr+ d+\ (Er 3rrrtr{r 6.{ r

.rrtd li,ez ni 4tlte- ar art)."ia.rra -UJ- 3i re t t- {oi:aat-tL.rr-

l. Prakash l. & Ramakrishna, "A Texl Book olPractical Physics". Kllab l4ahal. 2011. II/e
2. Squires C.L.. Prctical Physics". Cambridgc University Press. 2015. 4t
l. Flinr B.L. and wolsnop H.l'.. "Advanced Practical Ph)sics lor sludcnts". Asia l)ublishinS l]ousc. 197.

4. Chattopadhyaya D . Rakshit P.C. 'An Advanced Course in Priclical Ph!sics . Neu Ccnlral Book

Agency.

5. Chaltopadhyaya D.. Rakshil P.C. and Saha 8.. "An Advanced Course ir Praclical Physics . New Cenlral

Book Agency pvl. Lld.

6. Sirgh S.P.. "Advanced practical phJsics . Pragali Prakashnn.

7. Tayrl D.C.. "Universit), Practical Ph)'sics . Hinrila.,-a PublishinB llous(

8. Kunrir P.R. Sasi. I'mclical Physics . l'lll llrhlication.
L Srivaslava Anchal. Shukla R.K.. "Practical Physics . Netr Age lnlernal onal Publishels.

10. Agarwal D.C.. "Experimenlal electronics .Iechnical PublishinS House.

l l. Srivaslava J.P.. "Elemenls of Solid Srate Physics". PHI Publicalion.

12. Books Published by Madhya Pradesh Hindi Cranlh Academy. Bhopal

Suggeslive digitsl Platforms web lirk5
1. hltps://www.vlab.co.inbroad-ara-ohvsical-scienceVinual l-abs (Physical sciences). Minislrvol Edtrcatiorl

2. hllpsi//storaqe.gooqleapis.com/uniouecourses/online.hlnrl. SWAYAM ( )nline Courses
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