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of Scie[cc, Humanities and Commerce, Sainikpuri
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Reaccredited with 'A' Crade by NAAC
Syllabus - B Sc III Year Physics
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Senrester V
Coursc Nanre: Modern Physics Coursc Code: PH523A (60 hours)

HI'W:,1

Course Objectives: This cou$e is desig el to
COBI: explain how the duaL nature ol light and Mttel integrates particle properties i to the
wave equatiotl, ancl apply Schrddinger's equalion to evaltlate expectation values.
COB2: describe the basic crystal structures, difliaction of x-rays by cryslals and explain the
charucteristics ofcrrstals based on the type oJ'bonding
COB3: analyze the nucleat ltructure and models with un emphasis on biutling energy'
COB4: relate the concept ol spin aud spdce quantization leoding to u ne.tr set oJ LluLtntunj

umbers

UNIT_I
Quantum Mechanics (20 hrs)
Particlc properties ofwave and Matter waves (10)
Inadequacy of classical Physics. Photoelectlic effect - EiDstein's photoelcctric equaliolt.
Conrpton's effect - experimental verification.
de-Broglie's hypothesis: Matter waves, properties of matter waves, Phase and Group
velocities. Davisson and Germer experiment, double slit experiment. Consequences of
de-Broglie theory.

Uncertainty Principle and Wave Mechanics (10)
Heisenberg's uncertainty principle for position and momentum (x & p.), Encrgy and timc (E &
t); Experimental verifications: Gamma ray microscope, Ditliaction by a sinSle siit.
Appiicaliol1s: Position ofelectron in a Bohr's orbit.
Schrodinger time irldependert and time dependent wave equations. Wave ftlnction propenies
and Significance. Basic postulatcs of quantum mecha[ics. Expectation values atrd

Nomalization ofwave function. Applications: Particle in a box (onc dimcnsion).
The confluence of Modem Physics and Vedanta: Heisenberg and Schrodinger's lnterprctation
on close parallelism between Quantum Mechanics and Vedanta. Relativity, consciousness and
lntuition - the common basis for Science and Vedanta.

UNIT_II
Solid State Physics & Crystallography (11 hrs)
Crystal Physics and dilTraction (7)
Amorphous and Crystalline nature ofmatter. Unit Cell and SPacc Latticc. Elcnrcnts of
Symmetry. Crystal systems and Bravais lattices. Miller indiccs. Sinrplc crystal sh'Lrctlllcsl
(NaCland CsCl). Diffr'action of X rays by crystals: Bragg's law experimental techniques
I-aue's method and powder diffraction method

(DSE)
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Bonding in Crystals (7)
Types of bonding in crystals: Characteristics of crystals with diffcrent boiding. La[ice
energy of ionic crystals. Detennination of Madelung's Co|stant tbr NaCl crystal.
Dctcrminatio11 of Bom's repulsive cocfficicnt and repulsive cxponcnt. Bom - Haber cyclc.

UNIT-III
Nuclcar Physics (12 hrs)
Nuclear Structure (6)
Basic propertics of nucleus - size, charge, n'tass, spin, magnetic dipolc nloment and clcctric
quadrupole moment. Homi J Dltitbha as the father of hdian Nuclear Physics. Senri empirical
mass fomula. Binding energy of nucleus, deuteron binding energy, nuclear forces. Nuclear
models- liquid drop model, shell model.

Alpha and Beta Decays (6)
Range of alpha particles, Geiger - Nuttal law. Gammow's thcory ol alpha dccay. Geiger. -
Nuttal law from Galnmow's thcory. Beta spectrum - ncutrino hypothcsis
Particle D€tectors

GM countet scintillation counter.

UNIT_IV
Spcctroscopy (14 hrs)
Atomic Spectra (7)
lntroduction - Drawbacks of Bohr's atomic model - Sommerfeld's orbits -relativistic
correction (Qualitative). Stem & Gerlach experiment, Vector atom model. L-S and j-j
coupling schemes. Spectral tenns, selection rules, intensity rules. Alkali Spcctra, doublet fine
structure. Zeeman Effect (Classical theory), Paschen-Back Effect and Stark Effect. (Basio
idca)

Molecular Spectroscopy (7)
Types of molecular spectra, pure rotational energies and spectl'um of diatornic molecule.
Detennination of internuclear distance. Vibrational-electronic cncrgies. Sir CV Raman's
contributions to experimental Physics. Raman effect, classical theory of Raman effect.
Experimental arrangement for Raman effeqt and its applications.

Cource Oulcoues: By lhe end ofthis course, tlu slulent will be uble k)
COI: rclate the cohplenlentary tlaturc of tlv waw and particle properties oJ a toterial

p1rticle afi.l estinate the measurable properties of any given system with a specilied
potential by applying the Schrtidingerb wave equation

CO2: classif, the cryslal sttltctutes dnd compare thc characteristics of solitls barcl on tlp
type ofbonlitry

CO3: estitute the Bitldilg enet1g of a given nuclei ald iusti/\' thc tlecay of a particle in
terms of quontum mechanical tunnelling

CO4: nlenttfy the pnbable interactions between ndtter dfid eleclronngnetic rudiatb
leadiry to di;fferent nuc leaneactio ns
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Concepts of Modern Physics, Arthur Beiser, T.tto McGraw IIill Edlion.
Modem Physics, R. Murugeshan and Kiruthiga Siva Prasath. S. Chuncl & Co.
B.Sc. TIrird Ycar Physics,lclngu Akdenti.
lntroduction to Solid State Physics, Charles Kifiel. Jolll Ll/iley u l So s.
Solid State Physics, SL Gupta & Kumar V, K Ndth & Co.
Molecular Stnlcture and Spectroscopy, C. Aruldhas, ,arte,-/, ,colk'ny Elition
Elenrents of Solid-State Physics, J.P. Srivastava.
Modern Physics, G. Aruldhas & P Rajagopal, Eastern Economr Edition.
Nuclear Physics an introduction, S.B. Palil, lliley Eustern Linited.
Nuclear Physics, D.C.Tayal, Hinakrya Publishing House.
Modem Physics and Vedanta, Swami Jitatmananda, Bhatun! Boak Series.

2

3

4

Relerence Books:

5.

6.

1.

8.

9.

t0

CHAIRPERS'CN

ah.r"n'""o*t*J*llfr 
!T""u""

Textbooks:

l.
2.

3.
4.
5.
6.

7.

8.

9.

10.

ll.

til,

A Text book of Quantum Mcchanics, PM. Mathcws & K. Venkatcsan. i.IcGruL, /7i11
2ntlEd.. 2010.

Quantunr Mechanics, Robert Eisberg and Robelt Resnick, Ll/ile\, 2nd Ed., 2002.
Quantum Mechanics, Leonard l. Schiff, Iata McGraw Hill 3rd Ed.,2010.

Introduction to Quantum Mechanics, David J. Griillth, Peorson Edtcotion 2nd Dd..
2005.
Introduction to Solids, Modern Physics, Leonid Y Azaroff, Tuttt ilkGrut Hill.
Modern Physics, C. Aruldhas & P Rajagopal, Eastern E.otom)'Editio .

Fundanrentals of Molecular Spectroscopy, C.N. Banwell. Tata McGrav-Hill Etlitiott.
Nuclear Physics, lrvin gKaplan, Narosa Publishing House.
Nucfcar Physics thcory and experimcnt, Roy and Nigan, Neu, Agc Publishers
Mind aod Matter, Erwin Schrodingcr, Carrrbrkllle IJnbexity Pt-ess, 1967.

Physics and Philosophy, Wemer Heisenberg, Harper und Row Publisher, 1953.



Scmester V
Course Nan,e: Modcrn Physics Lab

(DSE)
HPW:2 CIt EDI'I'S: I

CouNe Objectives: This coutse is designed to

COBI: Perfurm lhe experinent a1d detenrline cettain fiirersal constants such ds Plan(:k'.\
conslanl, Rydberg! constdnt atxd Boltzna n s constant and verifi their tulues

COB2: Slldy the characleristics of GM Counter and identiJi the radioactiye porticle

Detennination of Planck's constant (photocell)
Study of photoelectric effect: photo curent versus wavelength and intensity of incident
light
e/rn ofan electron by Thomson melhod
To study the quantum tunnclling effect with solid state devicc, c.g. tunrlcl diodc
Dctermination of Boltzma11n constants using V-l characteristics ofjul1ction diodes.
To determine the magnetic field by Hall-probe method
To determine the energy gap ofa semiconductor
To detennine the Rydberg's constant using Hydrogen spectra.
To detennine the absolption Iincs in the rotational spectruln of Iodine vapour
To detemine the ionization potertial ofInercury
Characteristics ofG M Counter.
Study ofabsorption of B and 1 rays using G M Counter
To find the halflife period ofa given radioactive substance using a G.M. Counter.
To dctcnnine the Planck's colstant using LEDs ofat lcast 4 diffcrcnt colours.
To detemine the wavelength oflaser source using diffractiort ofsingle slir

Course Code: PI I523AP
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Course Outcomes: Ry the end of this coutse, the stu,lent will be able to
COI: deterntite anl veri;fy tlte ,alues of certdin Universal Cotlslants attd also study antl

unubtse the tlderlyIng Physical phenonena observe(l
CO2: idenlify tlle Radioactive parLicle by stubtitlg the characteristi(s o[ GM Cowta.on(l

determitle the Half- lilb perio.ls

Tertbooksr
1. B.Sc Practical Physics by C L Arora, SChand & Conpany Lttl.
2. B. Sc Practical Physics, Hanram Singh Dr P S Hemne, S Chand & Conpany
J. A Text Book of Practical Physics, Indu Prakash and Ramakishna, llthEd.,20ll,Krd,

Mahal. New Delhi.

Reference Books:
l. Advanced Practical Physics fbr studerts, B.L. Flinr & H.T. Worsnop, 1,971, ,,|siiL

Publishing Ho Se.

2. A laboratory manual for undergraduate classes, D.P Khandelwal, Vani Publishing Llouse,
New Delhi.

3. Advanced levcl Physics Practicals, Michael Nclson and Jon M. Ogbom, 4th Edition,
reptilnted 1985, Hei nentawt Eclucationa I P ubl is hers.
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BHAVAN' S VIVEKANANDA COLLEGE

OF SCIENCE, HUMANITIES AND COMMERCE
SAINIKPURI

Aubnomous College, Aifiliared lo OSMANTA UNTVERSITY-
Accredired with 'A' Crade by NAAC

Syllabus-B Sc III Year PHYSICS
W.e.f the academic yearz 2022-23

Semcstcr V
Course Nanc: Computational Physics Coursc Codc: PH523I] (60 HoLrrs)

(DSE)
Hl,w: { (lliLDI I S: {

COURSE OBJECTIYE: This course is designel to
COB ltintrod ce to the students tlle basics ofC language prog.onming.
COB2:introdttce to tlle students the concept ofnumerical methods ol analysis
COB3z explain v.rrious qtpes ol distibutioll anLl nethods to obtuin solutions
COB 4i introduce to the stltdent.^ tlle simple concepts ofconlpfiational ntethods

UNIT I (t5 hr,
Programming in C
Flow charts, algorithms, lnteger and floating-point arithlnetic, prccision. Vatiable types,

Arilhmetic statements, lnput and Output statements, Control statenlents, Executable and

non-executable statemenls, arrays, I{epetitive and logical struchlres. Subroutincs and

functions, Operation with files, OpeIating Systems, Creation ofexecutable programs.

UNIT ll (15 hr$
Numerical Methods of Aralysis
Solution of algebraic and transcendental equations, Itcrativc, Biscction and Ncwton-Raphson

methods, Solution ofsimultaneous linear equations, Matrix inversion method.

Interpolation
Newton and Lagrange formulae, Numerical dil}'erentiation, Numelical intcgration,

Trapezoidal, Siurpson and Gaussian Quadrature methods, Least square cuive fltting. Straight

line and Polynomial fits.

CHAIRFERSOI']
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UNIT III (15 hrs)

Numerical solution ofordinary differential equations: Euler's and Runge-Kutta

methods, Simulation

Generation of unifonnly distributcd random integers, Stalistical tcsts of randomncss.

Montc-Carlo cvaluation of intcgrals and cror analysis, uorl-unilbrnl problbility distributions,

Importance of sarrpling, Rcjcctior nlcthod.



I]NIT IV
Computational methods (15 hrs)
Metropolis algorithm, Molecular diffusion and Brownian nrotions as r.andom rvalk problcnrs
and their Monte Carlo simulation.
Finite element and fitite difference methods, boundary value and initial value problens,
density functional methods.

Note: Problcms should be solvcd at thc end ofevery chaptcr ofail uDits

Coursc Outcomesi By the conryletion ol this course, students shttuhl he tble to
COI: rcncabtr thc touctl)ts oJ C lang@gc programnti g
COZ: analyze various Nutnerical nethods
CO3t dis tinguis h dillereht numerical methods of solutions
CO4t understand the co cepts ofalgorithnls, Browniatt notions cIc.

Rccommended Books:
l. Computational methods jn Physics and Enginccring: Samuel S M Wong, World

Scientilc Publis hing Company.

2. Computer Oriented Numerical methods: V Rajaraman PH1leaning piyote litited.
3. Conrputer Programming in FORTRAN 77: V Ra.jaranan. PFll leerning pril,ote linited.
4. Applied Numerical Analysis: Curtis F. Gerald, Patrick O. Wheatley, Addison-l,l/eslc,r,

Publishitg Contpany.

5. A Guide to Monte Carlo Simulations in Statistical Physics, Landal D. & Binder
Ca nt bri cl ge U nive r ity Pres s.

t'l (
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Semester V -Course Name: Computational Physics Lab Course Code: PH523B P

(DSE)
(45 Hours - 15 sessiors)

HPW: 3 Cli.EDlT; I
COURSE OBJECTIyES: This cou$e is.lesigtted

COBl: To interpret vdrious numerical lechtliques, hence augnent rcdsoni g und onalytical
ubilities.
COB2: To apply numerical techn[ques in unclerstanding lheoretical co cepts

l. Jacobi Method of Matrix diagonalization
2. Solution of Transcendental or Polynomial equations by the Nc\r,ton Raphson mctho

3. Linear curve fitting and calculation of linear correlation coefficients

4. Matrix Simulation: Subtraction and Multiplication.
5. Matrix Inversion aod solution ofsimultaneous equations

6. Lagrange interpolation based on given input data

7. Numerical inlegration using the Simpson's mcthod.

8. Numcrical intcgration using thc Gaussian Quadraturc lncthod.

9. Solution offirst ordcr Diffcrcntial Equation using Runge-Kutta method.

10. Numerical first order differentiation ofa given function.

I L Fast Fouricr transform

12. Monte Carlo Integration

I3. Use ofa package for data generatioD and graph plotting.

14. Test ofRandomness for randou numbers generators.

COURSE OUTCOMES.' By the end of this course, the student will bc able to

COl: acquire skill ol interpretitlg various nunrcrical techniques-

CO2: percciw nunterical techniques in understandilg thedeticdl concepls

Note: Minimurn ofeight expedments should be performed. Maximum of l5 sh.rdents per

batch and maximum ofthree students per experiment should be allotted ir the regular

practical class ofthree hours per week.
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BHAVAN'S VIVEKANANDA COLLEGE

Of Science, Humanities and Commerce, Sainikpuri
Autonomous College, AIfiliated ro OSMANIA LTNIVERSITY-

Accredited with 'A Grade by NAAC

B Sc III Year PHYSICS
W.e.f the academic year: 2022-23

Semester VI
Coursc Name: Renewable Energy and Energy flarvesting

Course Code: GE523 (60 Houls)

Ccncric Elcctivc
HPW:4 CREDITS:4

Cource Objecti'es: The cource is designed to

COBl: bring atvarcnes"^ regatrling tlu necessit!- ol'aher otive energN sour('es.

COB2: impurt lcnowledge about wind atd bionass energy-

COB3: itlltoduce concepts ofsolar energy and it.t applicutiono^

CO84: divulge.fitndamentals ol thennal and ocaun energr

Unit-I (10 hrs)

Non-rene}table energy and renewable energy resources

Non-renewable energy resources-Principles ofpowcr gcnemtion and translrission. A model

of a conventional thennal power plant. Advantagcs of convenlional porver plants. Fossil

fuels and nuclear-energy, their limitations. Introduction to non-conventional energy sources.

HydroEnergy: Hydro power resources, hydro power tecluologies, envirolllllental inrpact of
hydro porver sources.

Urit - II (15 hrs)

Wind and Biomass Energy
WindEnergy harvesting: FundamentalsofWindenergy,WirdTurbinesardditterent elcctricel

machines in wind turbines. Power in wind, electronic interfaces,and grid

interconncction topologies.

Principles of Bio Conversion, Energy from waste, typcs of biogas digestcrs, gas yield,

combustion charactcristics ofbiogas, utilization for cooking, LPG, and CNG

Unit - t (20 hrs)

Solar cncrgy stornge and its Applications

Solar energy: Solarenergy,its impo(ance,storage of sola energy,solar pond,non-convective

solar pond,applications of solar pond and solar enetgy, solar water hcater, flrt plate

collector, solar distillation,solar cooker,solar gleenhouscs,solal cell,absorflion air

conditioning.Need And Characteristics Of Photovoltaic(PV)syslems,PVmodelsand

cquivalent circuits, and sun tracking systems. Simulations on solar thet'nta

CHAIRPER:.iN
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Unit - IV (15 hrs)
Geothermal and ocean Energy
Resources, types of wells, methods of hamessing the energy, potential in lndia. OIEC,
principles of utilization, setting of OTEC plants, thcnnodynarnic cyclcs. Tidrl and wavc
energy, Potential and conversion techniques, mini-hydel power plants, land and their'
economics.
Carboncaptured technologies, cell, batteries, power consumption, Environmental lssues
and Renewable Sources of energy, sustainability.

Course Outcomes: BJ, the conpletion ofthis course, shulent"^ shoukl
COl: understund the rlecessity ol'ahengtiye etlel'g, sources u (.1 a:o,t.tervuthn ol

conte, ionaletletty-
CO2: impart knovledge about wind and bioDtdss energ'
CO3: knov imporlance ol soldr energt and itr^ applications
CO4: outline inportunce ofusage ol thenfial otd ocecut anergt

ReferenceBooks:
,/. Non-conventional energy sources, B.H.Khan, Mccraw Hill.
2. Solar energy, Suhas P Sukhative, Tata McGraw -Hill Prlblishing Conlpany Ltd.

3. Rcncwable Energy-Power lbr a sustainable futurc, GodlicyBoylc, J''r ,'/
2 0 I 2, Otford Universitl'Press.

4. Solar Energy: Resource Assessment Handbook, P Jayakumaq 2009.

5. Photovoltaics, J. Balfour, M.Shaw and S. Jarcsek, Lawrence J Goodrich (USA)

$tffi
CHAIRPERSCN
BOS in PhysE;

Bhavan's Vivekananda Colleii.
Sainikpuri



:,Irgliiiftu
BHAVAN'S VIVEKANANDA COLLEGE

of Science, Hun'tanities and Connnerce, Sainikpuri
Autonofious College lAffiliatcd to Osrnenia Universily
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Semcstrr VI
Course Name: Electronics Coulse Code: PH 623A (60 hours)

I lP\Y: ,l CRIit)lTS:4

Cource Objeclives: This coune is designed to
COBI: introduce the concepts ofclassirtca oh of Band theory oJ solids.

COB2: explain lhe working principles, charactetislics of BJT FET UJT antl SCR and its
applications.

COB3: distinguish the cokye$ion metho* o/ y.trious nuuber systens & petfurnt dilJbrcnt

binan arI I hmelic operations

COB4: examine the operations oJ various Logic gates and Coubinationdl circuils

Unit - I
Band theory ofsolids (7) (15 hrs)
Energy bands in Solids (band theory), valence band, conduction band and forbidden energy gap
in solids, insulators, Semiconductors - intrinsic semiconductors and extrinsic semiconductors
(nlwe, p{ype), Fermi level, continuity equation.
Diodes (8)
p-n junction diode, llalf wave, Full wave rectifiers and Bridge rectifier Characteristics of Ze0er
diode and its application as voltage regulator.

Unit lI
Transistors (8) (15 hr,
PNP and NPN transistors, curert components in transistors (Two port model), CB, CE and CC
configurations, Transistor as an amplifiel RC coupled amplifier- fiequency response
(Qualitative analysis)
Fecdback Conccpt & Oscillators (7)
Concept of feedback, Types of feedback, Concept ofOscillator, Barkhausen's criteria and Phase

Shit.t Oscillator -Exprcssion for frcquency of oscillation.

Unit llI
Electronic devices (15 hrs)
Construction, working and charactcristics: Photo Elcctronic Dcviccs - Photodiodc, LEDs- Solor
cell, Opto-couplers. Field Effect Transistor (FET) - FET as an AnpliiieF Urli JructioD
Transistor (UJT), UJT as a relaxation oscillator- Silicon Controlled Rectitier (SCR) - SCR as a

controlled rectifier.

t1 I
.1^
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Unit - IV
Digital Electronics
Number system (7) (15 hrs)
Acharya Pingala and Binary number system. Conversion of Binary to Decimal and vice veNa,
Binary addition and subtraction (l's and 2's contplcmcnt rnethods). Hexadecinral nrnnber
system. Conversion from Binary to l-lexadecimal and vice versa. Decilnal to llexadecimal aDd

Logic gates (8)
OR, AND, NOT gates, truth tables, realization ofthese gates using discrete components. NAND,
NOR as universal gates, Exclusive - OR gate, De Morgan,s Laws- Statement and proof. Half
and Full adders.

Cotrse Outcones: Ry the eld ofthis course,lhe studcnl.\,ill be ablc to
CO1: clossily the band theoty ol solitls
CO2: nncler"lotld llp h,orking priru:iple, applicatiotls oJ n.u sistot.n^ an^ an antpliJier and o.tcilhtot

\,til h concepts of feedback.
CO3: assess the working of devices such as FET I]JT and SCR as an amplilie; oscillulor awl a

slttitch respectively

CO4: inspect the se oJ'Logic gates and Combincrtional cit.cuits in upplicutions such a.s Atlders

Textbooks:
1. B.Sc., Third year Physics - Telugu Akadeni
2. Electricity and Electronics - D.C. Tayal , Himalaya Publishing House.
3. Electronic devices and circuits, Milkman and Halkias. Mcgraw-Hill Educatio .

4. Principles of Elcctronics, V K Mehta and Rohit Mehta, S. CHAND & Conrputty Ltd.
5, Digital Principles & Appfications, A. P Malviro and D.p Leach. McGrrn Hill Etltrution
6. Digital logic and computer design by Morris Mano, pearson

7. The Prosody Of Pingala. Dr K. D. Dvivedi & Dr S. L. Singh, Vishwavitlyalal'a pr(tkdshun,
Varanasi,20l3.

8. Development ofCombinatorics from Pratyayas in Sanskrjt prosody, Venugopal D. Hcroor,
Sanskril Bharat i, Bengaluru, 20 I l.

Reference Books:
L Fundamentals olPhysics by Halliday, Resnick and Walker , ttiley tndia Ed.ition 2001
2. Electricity, Magnetism with Electronics , K K Tewari. S Chand & Co.
3. Gcneral Physics by Douglass C Giancoli, Prentice-Hall, lNC, New Jersey.

lvl 1ll'')
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Semester VI
Course Name: Electronics Practicals- Course Code: Ptl 623A P

Hl,w: 2 Cl{EDl'l'r 1

Course Objecliecs: This course is designed lo
COB l: inprove skill ofmeasuring V-l chdracteristics ofsenicorlductor deyices.

COB2: inlerprel lhe working ofvario s Logic gates and Conbinotbndl ('itcuitt

L Vl Characteristics ofa Junction diode
2. V-l Characteristics ofZener diode
3. Zener diode as voltage regulator
4. lnput/ Output Characte stics ofTransistor in CE configuration.
5. RC coupled Amplifier- fiequency response
6. RC Phase Shift Oscillator- detennination offrequency
7. Construction ola Model DC Power Supply
8. Basic gates construction using discrete components- Verification oftrllth tablcs.
9. Constmction ofulliversal gates using discrete components- Verilication oftruth tables
10. Basic gates construction using universal gates- Verification oftruth tables.
I l. Halfand Full adder circuits
12. Verificalion ofDe Morgan's larvs.

Course Oulcones: By the eul ollhis cowse,llrc sludenl vill be able lo
COI: bc able to conprehend theoretical concepts oJ tliode, tronsistors, FET, UJT antl SCR with

ot pe r itl e t I t u I nrc a su re n etl ts

CO2: apply knowledge of various Logic gates and Combinational circuits itt tarious
applicatiotls

CHAIRPERSON
BOS in Physrcs

Bhavan's Vivekananda Colleg6
Sainikpuri

Recommended Booksi
L B. Sc Practical Physics, C L Arora, S. CHAND & Conpany Ltd.
z. B. Sc Pr actical Physics, Hamam Singh Dr P S Hemne, S. Chand & Contpany Ltd.
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BHA\AN'S VIVEKANANDA COLLEGE

of Science, Humanities and Cornmerce, Sainikpuri
Autonomous College, Afiiliated to OSMANIA UNIVERSITY

Accredited with 'A' Grade by NAAC
B Sc III Year PHYSICS

We.f the academic year 2022-23
Scmester VI

Course Nanle: Applied Optics Course Code: PH623B (60 Hours)
(DSE)

CREDITS: 4

Course Objectives,. This course is tlesigned to
COBl: explaitr lhe principle oflasers ond constt.uctiou of luscr.s_

CO82: axplain the c:onstntction and recofish.Ltction oJ llologro ts otrcl applicatious
CO83: itroduce concepts ol l'ourier optics
COB4: establish basic concepts involved in optical _libers

Unit-I (15hrs)
Principlcs of Lasers
Introduction, Emission and absorption of Radiation-Einstein cocllicients, Puntping ntcchanisnrs-
optical feedback- Laser rate equations tbr two, three and tbur level lasers. pumping thrcshold
conditions, Ploperlies of laser beans. Types of Lasers: Gas, Liquid and Solid Laser.s, He-Ne and
Argon lasersTvith energy level schemes, Rnby laser and YAG lase. Ca-As laser, Applications of
lasers.

Unit - II (15 hrs)
Holography
Basic Principle of Holography Recording of amplitude and phase- The recording medium-
RecoDstruction of original wave front- Image formation by wave lront reconstmction, Gabor
hologram and its limitations, Off axis Hologranr- Fouricr transforn Holograms- Volumc
Hologranrs, Holography applicatiol1s.

Unit - UI (t5 hrs)
Fouricr and Non-Lincar Optics
Fourier Optics Thin lens as phasc translorrlation- Thickness function- Varior.rs types ollenses -
Fourier Transfonning properties oflenses Object placed in fronr ofthe Iens- Object placed
behind the lens.

Non-linearoptics: Harmonic generation- Second harmonic generation- Phase rnatc)ring
condition-nOptical mixing- Parametric generation ol light- sclf locusing ol'light.

Unit - IV
Optical fibers
Fiber types and their sh-uctures. Ray Opti
apeflure. Step And Craded Index fibers, sin
Ilbe$ and plastic fibers. Signal atrenuarion i
losses iD fibers, corc and cladding losses.
nrodes distortio and pulse broadening.

(15 hro

cs representation, acccptance algle and numerical
gle and multi-modc fibels. Fiber uratcrials lol glass
n optical fibcrs: Absol?tion. scaftering and bcuding
Malcrial dispcrsiol. $r\c !lltLrcLl dispcr'.ron. trrrcl

irlY t'..{
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Course Outcomes.'BJ, the co tplelion ofthis course, stule ts shoull bc ublc la
COl: interpret the concepts oflasers.
CO2: recotl unJ recons!ruct lnlogrdfhir iui.lgrs
CO3: diJlerenttute between Fo rier Oplics and No Jinedr Optics

COl: unclerstand the concepLs ofjiber optics

R€commend€d Books:
1. lntroduotior to Fourier Optics by J. Goodnan- Roberts untl Conrpunt, Pubiisltrs
2. Optical llber Comrrlunications by John M seniot - Peat'son Elu('ation
3. Principles of Lasers by O Svelto - .Sprrnger Scie,re & BLtiiness Metli.t
4. lntroduction to Modem Optics by Grant R. Fowles - Courier Corporatiort
5. Principles of Optics by Bom and Wolf - C.rmbridge Unirersit.\' Pt'es.t

6. Fundamentals ofOptics by Jenkins & Wbite - Mcc|of Hill [clu('atiot]

Scmcstcr VI
Corxse Name: Applied Optics Lal,
HPW:2

CoLrrsc Codc: l'H623BP
(lREl)lTS: I

Course Obiectives.' The cott'sc is lesigtpd to
COB l: itrcreasc thc skill o./ usirrg lasers Jbr di/JiacIio]1 applicoliolls.

CO82: develop skill oftnedsure letlls ofNunterical Apertute and losses in oplical fibers

Course Outcomes.'BI the completiot oflhis to rsc' slulents shottkl ht thlc lt)

COl: use ktser source Jbr lilJiactirttt applicatiotts.

CO2: conprehentl neasurcnenls oJ-Nttmerical apert rc atld k)sses itl optiLol.fibers

Collegr

l. Study ofthc profile ofa laser bea,n

2. Determination ofthe diameter of a tlrin wire using Iascr

3. DetermiDation ofwavelength ofHe-Ne laser by tIanslnission grating

4. Construction and [ecordinS ofa hologram.

5. Snrdy ofFourier transfonning properties oflenses
6. Snrdy ofsecond harmonic gcncration by KDP crystal.

7. Measurement ofnumerical ape ure ofoptical fibers

8. Measurement ofcoupling losses in optical fibers

9. Measuremert ofbending losses in optical fibers

10. Study ofaudio signal trarsirission through optical fibers

I l. To study the interference oflight using optica! fibcrs
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Semcster VI
Course Nanrc: Nano Sciencc Coursc Code: PH 623_0

Optional P,rper
(60 Hours)

tIP\\/:1 Clt!-Dl l S: ,l

Course Objectives: This course is designed to

COBl: inn'oduce linelame tals of nanos tructu res.

CO82: exploin ph),sical and chenical synthesis lethols.
CO83: intt"oduce characterizatic)n te(:h niques .l'o r nanantot( t-inls

CO 84 : diwl ge app I icdtions 01' nanofi atertu I s

Unit-I (15 hr,
Length scales in Physics, Nanostructures: lD 2D 3D nanostructures (nanodots, nlDowires.
nanorods) Band slructurc and dcnsity ofstates oflnaterials at nanoscalcs, Size ellscts in nino
systems, Quantum continement in lD 2D 3D [arostruclLtres and its conscquences.

Unit-ll (15 hrs)
Synthesis of nanostructured materials: Top down and botton up approach,
photolithography, ball rnilling, gas plrase condensation, vacuLrm dcposition, physical vapour
deposition (PVD), thermal evaporation, E-beam evaporattrn, pr.rlsecl lascr defosition.
chemical vapour deposition, Sol-Gel, Electrode position, Spray pyrolysis, hydrothc|nul
synthesis, preparation through colloidaI rnethods, MI]E glo\\,th of quanrurr doLs.

Unit-lll (15 hrs)
Characterization: X-ray Diftiaction, Optical Microscopy, Scanning Electron Microscopy,
Transmission Electron Microscopy, Atomic Force Microscopy Scanning Tuinelling
Microscopy.

UniGlV (15 hrs)
Applications: Applications of nanoparliclcs, Quantu dols, nanorvire and thin lilns for
photonic dcvices (LED, solar cells) Single electron devices (no dcrivation) CNT based

transistoB, Nano material devices: Quantum dots heterostnrctures lasers optical switching
and optical data stomge, Magnetic Quantum well; nragnetic dots- lnagnetic data storagc.
Micro Elcctrochcnrical systems (MEMS) Nano Elcctronrcchaoical systems (NEMS)

il
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Course Oulcone"^: By tlre end ofthis course, the stualctll tt'ill lrc hle to

COl. iurerprct the lettgtlt sL'olct ouJ h(l.c uL!uo ri.(.
CO2: distitlgltislt between di/lbrent Nano tnalerial synl hesis melhods.

CO3: analyze various Nano nlateriol characterization techni(lues

CO4 : recognize importance ol' nano material applicaliotls

Text Books:

l. Introduction to Nanotechnology, Charles P Poole, Frank J Oweis, ,yilq) ludia Pyl- Lkl.
2. Introduction to Nanoscience and Technology, K.K. Chattopadhyay & A.N. Banerjee,

PHI Lcurning Private Li ited-
3. Nanotechnology: Principle and Practices S. K Kulkalni, Capilal Publishing Coupa ),.
4. Narotcchnology, Richard Bookcr, Earl Boyscn, Joll? l|/iley and Stns.
5. Handbook of Nanotechnology, Bharat Bhushan, Slr-,rger:
6. Material Characterization Techniques, Sam Zhang, Lin Li, Ashok KLrnrrr'. CRC Presr.

l''l n
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BHAVAN'S VIVEKANANDA COLLEGE OF SCIENCE, HUMANITIES AND COMN,IERCE,
SAINIKPURI. SECUNDERABAD.

Autonomous College
Affiliated to OSMANIA UNIVERSITY, Hyderabrd.

(Accredited rvith 'A' grade by NAAC.)

Syllabus- B Sc III Year PHYSICS
W.€.f the academic year: 2022-23

Semester VI
Course Name: Project Work Course Code: PH 623_O_P\\' (60 llours)

Optional Paper

HP\\': ] CREI)l l'S:1

l. Basic conccpts ofProject planning

a) Selection of Project topic and defining objectives
b) Plamring of methods/apploaches

2. Guidelines for Project writing

Course Objectivcs

Cob l: To select a research topic and execute the work planned using correct methodology
Cob 2: To o€anize the completed work in the fbrm ofploject dissertation and submission.

Cuidelines to thc studcnts:

Students will be asked their choice for Projcct rvork at thc beginning of Semesrer VI
and all fbmalities of topic and meDtor selection rvill be conpleted. Pro.ject work will
bc offircd as pcr thc expcrtise and infraslructr,rral lacilitics availablc in thc dcpamncnt.

3. Project rvork may be allotted to students as individual ol as group project (not

cxceeding 5 students per gloup).
4. The coopleted work and compiled data would be presented in the form ofresLrlts and

submittcd in the forrrr ofa disscrtation/projcct rcport

l-'
CHAIRPERSON
BOS in phvsrcs
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t? Ir

. Title of the Project, Name of the Student & SupeNisor

. Declarrtion by the SLudent & Supervisor

. Objectives ofthe project

. lntroduction & Review ofLiterature

. Methodology
o Results and Discussion
r Conclusion
o References

Project work rvill involve experimental work/data collection and it has to be

completed in the stipulated time by the student.
I



5

6

1

Final evaluation of the project work will be through a panel consisting of iDternat and

extemal examinerc.

Guidelines provided for executior and evaluation of project work would be slictly
adhercd.

The grading would be based on evaluation of punctLlality, exPerirl'lental \\'ork, record

kecping, acadcnic inputs. data prosentation, intcrpretalioll ctc.

Course Oulcome

At the end oIthe coursc. students will be able 10

col
co2

Plan and execute a project elGctively in the stipulated tiDle

Develop analytical, paper writing and oral presentation skills.

PIiOJECT WOITK E\i\I,UdI'ION SCH I'\I I]

Presentation olThesis Dissenation to Extemal llxaniner _ 70 Marks

Continuous Evaluation by thc Intemal Exami,rer - 30 Marks
Tolal - 100 Marks

l1 lll 1 
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