B.Se. PHYSICS SYLLABUS UNDER CBCS SCHEME

e SCHEME OF INSTRUCTION
_ evised and effective from academic year 2019-2020)
Semester | Paper ( Theory and Practical | Instructions | \r e | Credits
_ Ilrs/weck
Paper-1: M i i
I P cchanics & Oseillat
ations 4 100 4
a L Practicals - T : Mcchanies & Oscillations |3 S0 {
I Paper ~1I: Thermai Physics 4 100 4
—_—
Practicals - 11 : Thermal Physics 3 50 1
111 Paper 111 ; Bl(‘rerm agneflic Theory 4 100 4
Pmclmls I: l‘lcctrnmagnchc Theory |3 50 1
v Pnpcr . Wav Vi Waves & Opnc:“_ 4 100 4
Practicals ~ 1V :\ :Waves & Optics 3 50 1
Paper-V : A, Modern Physics .
B. Computational Physics 14 g !
Practicals — V: A. Modern Physics S
v B. Computational I3 50 1
Pliysics
Paper- VI: A, Electronics - T,
—— B. Applied Opties N 100 !
VI Practicals VI: A, Electronies
3 50 1
B. Applied Optics
Tatal credits: 30
Skill Enhancement Courses
1. Experimental methods and Errors analysis
2, Elcctrical eircuits and Networking
3. Basic Instrumentation
4. Biomedical Instrumcnmation
5. Digital Electronics
Generie Elccm'c. ,
1. Rencwable Energy Resources -
Project work fOptional (N‘“W “”"-'““) 2 Q | \
, TS el

Faterd o OhpAe

. \\‘(

W§\f

Ex



B.Sc. (Physics)- | Year
Semester -1
Paper — I:: Mechanics and Oseillations
(DSC - Compulsory)

Unit -1

Vector Analysis (10)

Scalar and Vector fields, Gradient of a Scalar field and its physical significance. Divergence and Curl
of a Vector field and rclated problems. Vector integration, line, surface and volume integrals. Stokes’,

Gauss's and Green’s theorems- simple applications.

Unit-II

Mecchanics of Particles (6)

Laws of motion, motion of variable mass system, motion of a rocket, multi-stage rocket, conservation
of energy and momentum. Collisions in two and threc dimensions, concept of impact parameter,

scattering cross-section.
Mechanics of Rigid Bodics (6)
§ motion for a rotating body, angular

Definition of Rigid body, rotational kinematic relations, equation 0
momentum and inertial tensor. Euler’s cquation, precession of a top, Gyroscope.

Unit - IT1

Central Farces (7)

Central forces — definition and examples, conservative nature of central forces, conservative force asa
tral force, gravitational polential

negative gradient of potential energy, equation’of motion under a cen
and gravitational field, motion under inverse square law, derivation of Kepler’s laws.

Special theory of Relativity (7)
-Morley experiment. Postulates of special theory of

Galilean relativity, absolutc frames, Michelson
relativity. Lorentz transformation, time dilation, length contraction, addition of velocities, mass-energy

relation. Concept of four vector formalism.

Unit - IV
Oscillations(12)
cillator, and solution of the differential cquation— Physical

Simple harmonic 05
f SHM, torsion pendulum measurements of rigidity modulus, compound

characteristics ©

pendulum, measurement of g, combination of two mutually perpendicular simple harmonic
vibrations of same frequency and different frequencies, Lissajous figures.

ic oscillator, solution of the diffcrential equation of damped oscillator. Energy

Damped harmon ( oo !
considerations, logarithinic decrement, relaxation lime, quality factor, differential equation of
forced oscillator and its solution, amplitude resonance, velocity resonance. .
ik th"f‘
[

Problems should be solved at the end of every chapter of all units.
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Berkey Sugpesteq books
Mo Y Physics ¢, . Ruderman « Tata-
S h Wrse, Vo, : ight, M.A. Ruder
CGray py MPay Lo 3eehanics by €. Kitel, W, Knigh

g 'Slr:?:{m: ‘Pllusysig)-l;?ﬁs- ;‘{;:llzi gfffkesmukfwnlker Wiley India Edition 2007.

g l"c:lrr‘:l: c:llonem ys ’,c Sdfi‘: !Stf;ze{\e(’l';)t's and Engineers. F.J. Ruche. Mc(l"zy;r]g:&man Pearson
Education EIew::lrl)? E)a’;u}:l IVersity Physics by Hugh D. Young, Roger A.

6. Theary Of Felativity - Reyyic)

7.

Edition,
g(];(;.gj Amentals of p hysics by Alan Giambuttista et al Tatq-McGraw Hill Company
8. University py,

. ition 2005.
¥sies by Young and Freeman, Pearson Education, Edition ; MeGraw Hill
9. An introduction to Mechanics by Daniel Kleppner& Robert Kolcnkow. The McG
Companjes,

10. Mechanics, Hans & Puri. TMH Publications,
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B.SC. (bh)’si(‘s) " year
Semester - |

echanics and Oscillations Practicals

(DSC - Compulsory)

—s?mple Pendulum.
nd intercept of a Y= mX +¢ traph by theoretical method (simple

Paper - 1:: m

Measurement of errorg
Calculation of slope a;
pendulum EXperiment)
Study of & compound pendulum.
Y by uniform Bending
Y by Non-uniform Bending.
Mpt_ngnt of Inertia of & fly wheel.
gxegldxty" moduli by torsion Pendutum.
Delermine e ersion o i ooy i et

. Determinc of Viscosity of aef?\sjli?ir.l RSy St

. Observation of Lissajous figures from CRO-Frequency ratio.Amlitude and phase difference of
two waves. '

12. Study of oscillations of 2 mass under different combinaticn of springs-Series and parallel

13. Stucy of Oscillations under Bifilar suspension-Verification of axis theorems

-

determination of ‘g’ and 'k’

PN AW

— A
—

Note: Minimum of eight experiments should be performed. Maximum of 13 students per batch and
maximum of three students per experiment should be allotted in the regular practical class of three

hours per week.
Suggested Books

1. D.P. Khandelwal, “A laboratory manual for undergraduatc classes™ (Vani

Publishing House, New Delhi).

2. S.P. Singh, “Advanced
3. Worsnop and F .li .
4. “Practical Physics

Practical Physics” (Pragati Prakashan, Meerut).
nt- Advanced Practical physics for students.
* R.K Shukla, Anchal Srivastava. )
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B.Sc. (Physics)- | Year

Semester - 1

Paper -, Thermal Physics
(DSC - Compulsory)

Unit-1
Kinetic theory
Introduction -
Viscosity of gases
Thermod
Basics o

of ases: (q)
Deduction of

§ > l —
it Max\sgll.s taw of distribution of molecular speeds, Transport Phenomen
ynamics; (5) conductivity diffusion of gases.

smcmcmi j ?hrenr::i;?amc‘ Camot’s - engine (qualitative)-Camot's  theorem -Kelvin's and ?lﬂu"?:
reversible and j STAMIc scale of temperagyre - Entropy, physical significance - Change in entropy
rsib m'sverstblc processes Entropy and disorder ~ Entropy of universe — Temperature- Eatropy
of entropy of perfect Ras-change of entropy when ice changes into steam.
Unit-1
Thermodynamic potentialg
Thermodynamic potentials
equation - Derivation for r.
gas. Joule Kelvin effect

and Maxwell's equations; (6)

. ’
~ Derivation of Maxwell's thermodynamic relations — Clausius-Clayperon’s
110 of specific heats - Derivation for difference of two specific heats for perfect
~expression for Joule Kelvin coefficient for perfect and Vanderwaal’s gas.

Low temperature Physics: (6)

Joule Kelvin effect - liquefaction of gas using porous plug experiment. Joule expansion - Distinction
between adiabatic and Joule ‘Thomson expansion ~ Expression for Joule Thamson cooling - Liquefaction of

helium, Kapitza’s method - Adiabatic demagnetization - Production of low temperatures — Principle of
refrigeration, vapour compressian type. :

Unit - 111

Quantum theory of radiation: (12) ' »
Black body-Ferry’s black body - distribution of energy in the spectrum of' Black body - Wein’s
displneeme.m law, Wein's law, Rayleigh-Jean's law - Quantum theory of radiation - Planck’s l'emf -
deduction of Wein's law, Rayleigh-Jeans law, Stefan's law from Planck’s law. Measurement of radiation

using pyrometers — Disappearing filament optical pyrometer - experimental determination — Angstrom pyro
heliometer - determination of solar constant, effective temperature of sun.

Unit - IV

tati ics: (12

e Med;:‘”l;::zs (of)sm(isticnl mechanics. Phase space, concept of ensembles and some known
[ntroduction, Iposicaj and quantum statistics and their differences, concept of probability, Maxwell-
E“slmb’“'ﬁ Zsismb’-“im law -Moleculer encrgies in an ideal gas- Maxwell-Bolizmann's velocity
oltzmann’s instein Distribution law, Fermi-Dirac Distribution law, comparison of three

ibuti -Einstein Distribution law, ‘ .

distribution law, Bose-Eins

('i\i’(s;;'igm;n:z;:;s shoufd be salved af the end of every chapler of all units
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Stimulated luminescence process by Cheri
Condensed Matter Physics by Ishihara

Glass structure by Spectroscopy by J Long and C A Angell
Physics of semiconductor materials S M Sze

Introduction to magnetic material by Cullity
Hand book of thin film technology by L I Maissel and R. Glang.
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2 dy. ;;o [Physjcs, HalIiday/Resnick/Walker.C Wiley India Edition 2007.
© Stcond Yeqy 1ysics — Telygy, Acadenyy, - ics
3. Modery p hysics by R_ Urugeshan aan Kiruthiga Siva Prasath (for statistical Mechani )
tand & Co.
4. Modern Physics by G. Aruldhas ang P Rajagopal, kastern Economy Education, raw-Hill
. ’ raw-,
5. Berkeley Physics Course, Volume:s, Statistical Plysics by F. Reif. The McG
ompanies, ation Low
6. An Introduclion () Thermap Physics by Danie] v, Schroeder.Pearson Educ
Price Edition, in Eastern Econony.
7. hcrmodyn::mics by R.C, Srivastava, Subjy K. Saha & Abhay K. Jain Easte
Edition,
8. Modern Eng

o~

( /[\Jo&b(«‘?/i .

cations.
incering Physics by A.S, Vasudeva, S.Chand & Co. Publication
B.B. Laug “Introduction (o statistics Mechanics"(Macmillan 1981)
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B.Se. (Physics) — 1 year
Semester - I1

Paper —II:: Thermy) Physics Practicals
(DSC - Compulsory)

Co-efficient of thermal conductiv
gqea§tf{rcment of Stefan’s constant
cific h iqui iny

pe eat of a liquid by applying Newton’s law of cooling correction.

Heating efficiency of electr;
it ectrical kettle wi ine v
Calibration of thermo couple Wt varying voltages.

Cooling Curve of a metalljc body

Resistance thermometer

Thermal expansion of solids

- Study of conversion of mechanical energy to heat.
10. Determine the Specific heat of a solid ( graphite 5od )

ity of a bad conductor by Lec’s method.

R N

N ote: Minimum of eight experiments should be performed. Maximum of 15 students per batch and
maximum of three students per experiment should be allotted in the regular practical class of three
hours per week.

Sugpested Books

1. D.P. Khandelwatl, “A laboratory manual for undergraduate classes” (Vani
Publishing House, New Delhi).

2. S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut).

3. Worsnop and Flint- Advanced Practical physics for students.

4. “Practical Physics” R.K Shﬁl'cfa, Anchal Sriva;tava ; ’mﬁ\/dL 77 M
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B.Sc. (Physics). |, Year

S
Pﬂper - m:. Cmester -

. : Electromagne(ic Theory
| - Compulsory)
g;;:t trI : E!elctrostatics (1 hrs)

1 Field:. 0 ’ i
forms), application tcoe ;;: 02: '«;:,rlc field lines g electric flux, Gauss's [aw
field E, Imotationg) field. 1 l[o):c(:ic e $Pherica| charge distributions, i o e of et
kil e b pOtem'c’ po 2 Concept of electric potential, relation between electric
Calculatjop of potentia] fro Wl energy of 5 System of charges, ergy densiy n an lectrc e
fom electrie field for 4 Spherical charge distribution,

(Integral and differential

agnetic field. Magnetic energy in terms of current
between tWo curre

Nt carrying conductors, Magnetic field intensity.
* 10rQue on g cyprep loop in a uniform magnetic field, working principle of

UNIT 1v-

Varying and altemating currents (6)
Growth and decay of currents in LR. CR and LCR circuits - Critical
relation between current and voltage in pure R, C and L-vector di

LCR series and parallel resonant circuit - Q-factor, AC & DC m
(basics only).

damping, Alternating current,
agrams - Power in ac circuits,

olors-single phase, three phase

Network Theorems(6):

Passive clements, Power sources, Active elements, Network models:
Superposition theorem, Thevenin's theorem, Norton’s theorem.
Maximum power transfer theorem (Simple problems).

Text Books

Fundamentals of electricity and magnetism By Arthur F. Kip (McGraw-Hil, 1968)
dem .

gf;gﬁ?cﬁ;am; n{agnctism by J.H.Fewkes& John Yarwood, Vol.| (Oxford Univ, Press, 1991),

Introduction to Electrodynamics, 3rd edition, by David J. Griffiths, (Benjamin Cummings, 199g),

Electricity and magnetism By Edward M. Purcell (McGra'\v-Hill Education, 1986)

Electricity and magnetism. By D C Tayal (Himalaya Pubhshing House, 1988) .

El::;uom:gnetics by Joseph A.Edminister 2nd ed.(New Delhj: Tata McGraw Hill, 2006). ﬁ N
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B.Sc. (Physics) —II year

Semester - 111
Paper — 111 )
aper - I11;; Electromagnetic Theory Practicals
(DSC - Compulsory)
PHYSICS LABORATORY

. To verify the Thevenin Theorem

To verify Norton Theorem

To vcr?fy Superposition Theorem

To verify l'mximum power transfer theorem

To de.tennfnc a small resistance by Carey Foster's bridge.

To dcterm!ne the (a) current sensitivity, (b) charge sensitivity, and (¢) CDR of a B.G.
To c!clcm}m high resistance by leakage method.

To ucterm!ne the ratio of two capacitances by De Sauty's bridge.

To determine self-inductance of a coil by Anderson’s bridge using AC.
10. To determine self-inductance of a coil by Rayleigh's method.

11. To determine coefficient of Mutual inductance by absolute method.
12. LR circuit

13. RC circait

14, LCR series circuit

15. LCR parallel circuit

R R

Note: Minimum of eight cxperiments should be performed. i .
Maximum of 15 students per batch and maximum of three students per cxperiment should be allotted in

the regular practical class of three hours per week.
Suggested Books for Reference:

nt, Advanced Practical Physics; Asia Publishing House, New Delhi.
a, A Text Book of Practical Physics, KitabMahal
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B.Sc. (Physics) - I Year
) Semester - IV
Paper - 1V:: Waves and Optics
(DSC - Compulsory)

Unit-1 Waves(12)
fv‘:::a?e:;:i':no‘;;\?\ipfs -Transverse wave propagation along a stretched string, general solution of
q s significance, modes of vibration of sirtched string clamped 2t ends,
o"crt9ncs_’ cncr.gy tr'anspo“\ transverse impedance_
Longitudinal vibrations in bars- wave equation and its general solution. Special cases (i) bar fixed
at both ends ii) bar ﬁ§cd at the mid point iii) bar frec at both ends iv) bar fixed at one end.
Transverse vibrations in a bar- wave equation and its general solution. Boundary conditions,
clamped free bar, free-free bar, bar supported at both ends, Tuning fork.
Unit I1: Interference: (12) '
Principle of superposition - coherence -
|nterference of light.
Interference by division of wave front: Fresnels biprism - determination of wa
Determinztion of thickness of a transparent material using Biprism ~ change of phase on I
Lloyd's mirror experiment.
Interference by division of amplitude: Oblique incidence of & plane wave on @ thin
wransmitted light (Cosine Taw) — Colours of thin films - Non-refiecting films — interfcrence by a planc
rellel film illuminated by a point source - Interference by a film with two non-pacallcl reflectiag surfaces
(Wedge shaped film) — Determination of diameter of wire-Newton’s rings in reflected light with end
without contact between lens and glass plate, Newton's rings in transmitted light (Haidinger Fringes) -
Determination of wave lengih of monochromatic light - Michelson Interferometer — types of fringes -
Deicrmination of wavelength of monechromatic light, Difference in wavelength of sodium Dy,D; lines and
thickness of a thin transparent plate.
Unit 1II: Diffraction: (12)
Introduction — Distinction between Fresnel and Fraunhofer difTraction,
due to single slit and circular zperture = Limit of resolution — Fraunho
Fraunhofer diffraction pattern with N slits (diffraction grating).
Resolving Power of grating — Determination of wave length
methods using diffraction grating.
od zones —area of the half period zones —zone plate — Comparison of

Fresnel diffraction-Fresnel’s half peri
zone plate with convex lens - Phase reversal zone plate - diffraction at a straight edge — difference between

interference and diffractior.

temporal coherence and spatiat coherence - conditions for

ve length of light.
eflection —

film due to reflected and

Fraunhofcr diffraction:- Diffraction
for diffraction due to double slit -

of light in normal and oblique incidence

Unit 1V: Polarization (12)

Polarized light : Methods of Polarization, Polarizatioin by reflection, refraction, Double refraction, selective
absorption , scattering of light - Brewster's law - M_alus law — Nicol prism polarizer and analyzer —
Refraction of plane wave incident on negative and positive crystals (Huygen's explanation) - Quarter wave
plate, Half wave plate - Babinet’s compensator — Optical activity, analysis of light by Laurent’s half shade

polarimeter,
NOTE: Problems should be solved al the end of every chapier of all units.
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Suggested books .
Optics by Ajoy Ghatak. The McGraw-Hill companies.

1.
2. Optics by Subramaniyam and Brijlal. S. Chand & Co.
3. Second Year Physics - Tefugu Acadermy. L
4. Modern Engincering Physics by A.S. Vasudeva. S.Chand & Co. Publl;:g::‘; f—
5. Fundamentals of Optics by Jenkins A. Francis and White E. Harvey, /
6. K. Ghatak, Physical Optics’ L $8
7. D.P. Khaadeiwal, Optical end Atomic Physics” (Himalaya Publishing House, Bembey, 1988) |
8. Jenkins and White: ‘Fundamental of Optics® (McGraw-Hill) ‘
9. Smith and Thomsen: ‘Oplics” (John Wiley and sons). ‘ a T (G i
&y
\ ) - ~ "
o (9 . - \
oV NN\
oL\ / \ A) "( b K«_—_—, )

12



B.Sc, (Physics) — Il year
Semester - IV
Paper - IV:: Waves and Optics Practicals
(DSC - Compulsory)

'Il)h;ckncfss of a wire using wedge method.

D:(:::;:::;gﬂ OI_':av.elength of light using Biprism. ) i s

et n of Radius of curvature of a given convex lens by forming Newton's rings.
esolving power of grating,

Stgdy of optical rolation-polarimeter,

Dlspcr§ivc power of a prism '

Determination of wavelength of light usirg diffraction grating minimum deviation method.

Wavclgngth of light using diffraction grating — normal incidence method.

. Resolving power of a telescope.

10. Refractive index of a liquid and glass (Boys Method).

I1. Pulfrich refractometer — determination of refractive index of fiquid.

12. Wavelength of Laser light using diffraction grating.

13. Verification of Laws of a stretched string (Three Laws).

14. Velocity of Transverse wave along a stretched string

|5. Determination of frequency of a bar-Mcldc™s cxpcriment

PNOULEWLN -~

DO

Note: Minimum of eight experiments should be performed Maximum of 15 students per batch and
maximum of three students per experiment should be allotted in the regular practical class of three

hours per week.

Suggested Books

1. D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani

Publishing Housc, New Delhi). o
2. S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut).

3. Worsnop and Flint- Advanced Practical physics for students. \

4. “Practical Physics” R.K Shukla. Anchal Srivastav. 0/{/\/
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B.Sc. (Physics)- Il Year
) Semester - V
Paper--V :: (A) Modern Physics

(DSE - Elective I)

ommerfeld’s elliptical orbits -
m modei and quanfum
lection rules, intensity
k Effect and Stark

AUtNoI"Tigé : SPECTROSCOPY (12)

mlati\visticpc‘;cr:;z; .Introductio.n - Drawbacks of Bohr's atomic model - S

numbers associat :;)“ (no derivation). Stern & Gerlach experiment, Vector dlo
ated with it. L-S and j-j coupling schemes. Spectral terms, se

rules - spectra of alkali
. atoms, doubl _Bac
Effect (basic idea). 5 et fine structure, Zeeman Effect, Paschen-Ba
Mol .
dimof:}ﬂar ?p CCtros‘:opy:'Types of molecular spectra, purc rotational encrgies and spectrum of
e ic molecule. Determination of inter nuclear distance. Vibrational energics and spectrum of
iatomic molecule. Raman effect, classical theory of Raman effect. Experimental arrangement for

Raman effect and its applications.

UNIT -1I : Quantum Mechanics (14)
Inadequacy of classical £hysics: Spectral radiation -
effect - Einsticn’s photoelectric equation. Compton’s effec
Mattcr‘ waves & Uncertainty principle: de Broglie’s hypothesi
properties of matter wavcs. Phase and group velocities. Davisson an
experiment. Standing de Brogile waves of electron in Bohr orbits. Heisenberg’s uncertainty principle
for position and momentum (x and py), Energy and time (E and t). Gamma ray microscope. Diffraction
by a single slit. Position of electron in a Bohr orbit. Complementary principle of Bohr.

ve equations. Wave function properties -
eigen functions and eigen values,

Planck’s law (only discussion). Photoelectric

t - experimental veri fication.
s - wavelength of matter waves,

d Germer experiment. Double slit

Schrodinger Wave Equation
Schrodinger time independent and time dependent wa

Significance. Basic postulates of quantum mechanics. Operators,

expectation values.
Unit - III : Nuclear Physics (10)
Nuclear Structure: Basic properti
and electric quadrupole moment. Bin

forces. Nuclcar models-

p scattering (concepts), nuclear
Alpha and Beta Decays: Range of alpha particles, Geiger - N
Nuttal Jaw from Gammow’s theory. Beta spectrum -n

decay. Geiger -
Particle Detectors: GM counter, proportional counter, scintillation counter.

Solid State Physics & Crystolography (12)
Unit Cell, Elements of symmetry.

stalline nature of matter. Cystal lattice,
lattices. Miller indices. Simple crystal structures (S.C., BCC, FCC, CsCl,

es. of nucleus - size, charge, mass, spin, magnetic dipole moment
ding energy of nucleus, deuteron binding energy, p-p, n-n, and n-

liquid drop model, shell model.
uttal law. Gammow’s theory of alpha

eutrino hypothesis,

UNIT: IV:
Crystal Structure : Cry
Crystal systems, Bravais
NaC), diamond and Zinc Blende)
X-ray Diffraction: Diffraction of X
method and powder method. ‘
Bonding in Crystals: Typcs of bonding in crystals - characteristics of crystals with diffcrent
stals - determination of Madelung constant for NaCl crystal.

-rays by crystals, Bragg’s law, Experimental techniques - Lauc’s

CC/L v

bondings. Lattice energy of ionicery:
Calculation of Born Coeflicientand repulsive exponent. Born-Haber cycle.

M 4 \”‘P N 2%
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‘Suggested books
¥

" Modem Physics by G, Aruldhas & . Rajagopal,Eastem Economy Edition.
Concepts of Modem Physics by Arthur Beser. Tata McGraw-Hill Edition.
Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath.S. Chand & Co.
Nuclear Physics by D.C. Tayal. Himalaya Publishiag House.

Molecular Structure and Spectioscopy by G. Aruldhas. Prentice Hall ofIn

Spectroscopy -Atomic and Molecular by Gurdeep R Chatwal and Shyam An
House.

dia, New Delhi.
and -Himalaya Publishing

oW N =

~

Third Year Physics - Telugu Academy.

Elements of Solid State Physics by J.P. Srivastava. (for chapter on nanom
Ltd.

aterials)- _Prentice-hall of India P¥1.
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B.Sc. (Physies Practient) - TIT year
p Semester - V
aper: Vi A, Modern Physics Practicals

1. Me (DSE)
. Measureme .
PhO‘(‘-elec::i‘cN‘nlj Ianek's consiant using black bady radiation and photo-detector
of photo Clccu; eet photo current versus intensity and wavelength of light; maximum energy
- A . NS VOrsug ﬁ‘c uenc '
[0 determine the Py quency of light

\ X nek's constant using LEDs of at least 4 different colors.
To determine the ionization potential of mercury.

:‘]‘g ::t‘cnn Ine the absorption lines in the rotational spectrum of lodine vapour.
termine the value of e/m by (a) Magnetic focusing or (b) Bar magnet.

TT(: S:;mp‘ the Mi\\ikr_m oil drop apparatus and determine the charge of an electron.
. To show the tunneling effect in tunnel diode using |-V characteristics.

. To dclcm\ich the wavelength of laser source using diffraction of single slit.

10. To determine the wavelength of laser source using diffraction of double slits.

1. To fictcnninc (1) wavelength and (2) angular spread of He-Ne laser using plane diffraction
grating

12. To determine the value of e/m for electron by long solenoid method.

13. Photo Cell - Determination of Planck's constant.

14. To verify the inverse square law of radiation using a photo-electric cell.

15. To find the value of photo electric work function of a material of the cathode using 2 photo-
electric cell.

16. Measurement of magnetic field - Hall probe method.

17. To determine the dead time of a given G.M. fube using double source.

18. Hydrogen spectrum - Determination of Rydberg’s constant

19. Energy gap of intrinsic semi-conductor

20. G. M. Counter - Absorption coefficients of a material.

21. To draw the plateau curve for a Geiger Muller counter.

22. To find the half-life period of a given radioactive substance using a G.M. Counter.

Reference Books:

!0

O on 8 T B

1. Advanced Practical Physics for students, B.L. Flint and H.T. Woranp, 1971, Asia Publishing
House

9. Advanced level Physics Practicals, Michacl Nelson and Jon M. Ogborn, 4th Edition, reprinted
1983, Heinemann Educational Publishers

3. A Text Book of Praclical Physics, I. Prakash& Ramakrishna, [ 1th Edn, 2011 Kitab Mahal

Note: Minimum of eight experiments should be performed.
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B.Sc. (Physics)- Il Year
Semester - V
Paper-vyup Computational Physics
| (DSE ~ Elective II)
Unit I Programming in ¢ (14 hours)

Flow cha ; o

tements &S,u?lgcgllhms, lnteger and floating point arithmetic, Precision, Variable types, Arithmetic sta

CXCCUlai)Ieztalan Output statements, Control statements, Executablc and non- ]
ements, Arrays, Repetitive and logical structures, Subroutines and functions,

Operation with files, Operati _
» Upcrating syst ‘
UNIT I (14 hours) g systems, Creation of executable programs

Numerical Methods of Analysis:

g‘;l“t:lon of algebraic anq transcendental cquations: Iterative, bisection and Newton-
phson m.(‘,[hods, Solution of simultaneous linear equations: Malrix énversion method,
Interpolation: Newton and Lagrange formulas, Numerical differentiation, Numerical Intcgration,

Trapezoidal, Simpson and Gaussian quadrature methods, Least-square curve fitting, Straight line
and polynomial fits,

UNIT ITI (14 hours)
Numecrical solution  of ordinary differential  equations: Euler and Runge-Kutta methods.
Simulation
Generation of uniformly distributed random integers, Statistical tests of randomness, Monte-
Carlo evaluation of integrals and error analysis, Non-uniform probability distributions,
Importance of sampling, Rejection method,
Unit IV (14 hours) ‘
Metropolis algorithm, Molecular diffusion and Brownian motion as random walk problems
and their MonteCarla simulation,
Tinite element and finite difference methods, boundary value and initial value problems, density
functional methods.

NOTE: Problems should be solved at the end of every chapter of all units.

Suggested Books:

1. Computational Methods in Physics and Enginezring: Wong.
2.Computer Orientcd Numerical Methods: Rajaraman.
3.Computer Programming in FORTRAN 77: Rajaraman.

4_Applied Numerical Analysis: Gerald.
5. A Guide to Montc Carlo Simulations in Statistical Physics: Land

(l ) 2 uﬂ/k’,:
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B.Sc. (Physics)- Il Year
Semester - V
Paper - V :: B Computational Physics Practicals
(DSE - Elective IT)

1. Jacobi Method of Matrix Diagonalization

2. Solution of transcendental or polynomial equations by the Newton Raphson method
3. Linear curve fitting and calculation of linear correlation coefficient

4, Malrix summation, subtraction and multiplication

5. Matrix inversion and solution of simultaneous equation

6. Lagrange interpolation based on given inpul data

7. Numerical integration using the Simpson’s method

8. Numerical integration using the Gaussian quadrature method

9. Solution of first order differential equations using the Runge-Kutta method
10. Numerical first order difTerentiation of a given function

11. Fast Fourier Transform

12. Monte Carlo integration
13. Usc of a package for data gencration and graph plotting.
14. Test of randomness for random numbers generators

Note: Minimum of eight experiments should be performud. Maximum of 15 students per batch and
meximum of three students per experiment should be allotted in the regular practical class of three

hours per week. \( .
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B.Sc, (Physics)- 11l Year

) Semester - VI
Paper - y1 .; A. Electronics
(DSE- Elective T)
Unit-1: (12 Hrs)
g:“d "‘beo")' Of P-N junction
e in soli :

soligf,y in*;::ia tm solids (band theory), valence band, conduction band and forbidden energy gap in
Semi-conducto(:; s sti?lconductors and pure or intrinsic semiconductors and impure or extrinsic
equaiion, © TUOPe semiconductors, P-type semi-conductors, Fermi level, continuity
Diodes:

P-N junction diode, N i e Zeer .
- » Halfwave, full-wave and bridge rectifier. Zener diode & its
characteristics. Zener diode as voltage reg%lalor. ’

Unit-IL; (12 Hry)

Bipolar Junction Transistor (BJT) - p-n- and n-p-n- (ransistors, current components in
transistors, CB, CE and CC conﬁg‘:gionsp— ugnsistor a': an amplificr - RC coupled amplifier —
Frequency response (Qualitative analysis).

Feedback concept & Oscillators; Feedback, General theory of feedback — Concepts of oscillators,
Barkhausen’s criteria, Phase shift oscillator — Expression for frequency of oscillation.

Unit-III : (10 hrs)
Special devices- Construction and Characteristics: Photo diode - Shockley diode - Solar cell, Opto-

couplers - Field Effect Transistor (FET) - FET as an Amplifier - Uni Junction Transistor uIT),
UJT as a relaxation oscillator - Silicon controlled rectifier (SCR) - SCR as a switch.

Unit-IV: (14 Hrs)
Digital Electronics
Binary number system, convertion of binary to decimal and vice-versa. Binary addition and
subtraction (1’s and 2’s complcment methods). Hexadecimal number system. Conversion from
binary 1o hexadecimal and vice-versa, Decimal to hexadecimal and vice-versa.
Logic gates:
OR, AND, NOT gates, truth tables, realization of these gates using discrete components. NAND,
NOR s universal gates, Exclusivc — OR gate (EX-OR). De Morgan’s Laws — Verification.

NOTE: Problems should be solved from every chapter of all units.
Suggested books

Clectronic devices and circuits = Millman and Halkias. Mc. Graw-Hill Education,
Principles of Electronics by V.K. Mehta ~ S, Chand & Co.

Basic Electronics (Solid state) - B, L, Theraja , S. Chand & Co.

A First Course in Electronics- Anwar A. Khan &Kanchan K. Dey, PHI.

Physics of Semiconductor Devices- 8, M. Sze

Physics of Semiconductors- Strectman,

Basic Electronics - Berned Grob,

Third year Electronics - Telugu Academy

Digital Principles & Applications — A.P. Malvino and D.P. Leach
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- Construction of logic gates (AND, OR, NOT, gates ) with discrete component

B.Sc. (Physics Practical) - IlI ycar
Semester — VI

Paper: VI::A. Electronics /
S —Truth

table Verification

AND, OR, NOT - gates constructions using universal gates — Verification of truth tables.
Construction of NAND and NOR gates with discrete components and truth table
verification

Characteristics of a Transistor in CE configuration

R.C. coupled amplifier — frequency response.

Verification of De Morgan s Theosem.

Zener diode V-I characteristics.

P-n junction diode V- | characteristics.

Zener diode as a voltage rcgulator

Coanstruction of a model D.C. power supply
R C phase shift Oscillator —determination of output frequency

o Evcry student should complete minimum 06 experiments.

Suggested Books

1.

oA W

( Stz

B.Sc. Practical Physics — C. L. Arora—S. Chand & Co.
Viva-voce in Physics — R.C. Gupta, Pragathi Prakashan, Meerut.
Laboratory manual for Physics Course by B.P. Khandelwal.
Practical Physics by M. Arul Thakpathi by Comptex Publishers.
B.Sc. practical physics — Subbi Reddy.

Note: Minimum of eight experimeats should be performed. -
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B.Sc. Semester VI-Theory Syllabus
(USE- Elective-IT)
Paper-VI:: B. APPLIED OPTICS

Unit 1( 11hrs)

Principles of Lasers: Emission and absorption of Radiation — Einstein Relations. - Pumping
Mechanisms —.thlCﬂl feedback - Laser Rate equations for two, three and four level lasers. Pumping
threshold conditions, — Propertics of Laser beams. Classification of laser systems — Gas, Liquid and
Solid Lascrs: He- Ne, and Argon lasers, their energy level schemes - Ruby laser and YAG laser, GA-
As laser, and their applications in various fields.

Unit IT (t] hrs)

Holqgraphy: Basic Principles of Holography- Recording of amplitude and phasc- The recording
medium- Reconstruction of original wave front- Image formation by wave front reconstruction- Gaber
Hologram- Limitations of Gaber' Hologram-OIT axis Hologram- Fourier transform Holograms- Volume
Holograms, Applications of Holograms,

Unit IIT (10 hrs)
Fourier and Non-Linear Optics:Fouricr optics- Thin lens as phase transformation — Thickness function-

Various types of lenses- Fouricr transforming properties of lenses — Object placed in front of the Icns-
Object placed behind the lens.

Non-Linear Optics: Harmonic gencration- Second harmonic generation- Phase matching

condition- Optical mixing- Parametric generation of light — Self focusing of light.

Unit TV (10 hrs)
Optical Fibers: Fiber types nnd their structures. Ray optics representation, acceptance angle and

numerical aperture. Step index and graded index fibers, single mode and multimode fibers. Fiber
Materials for glass fibers and plastic fibers. Signal attenuation in optical fibers: Absorption, scattering
and bending losses in fibers, core and cladding losses. Material dispersion, wave guide dispersion,

intermodes distortion and pulse broadening.
NOTE: Problems should be sclved at the end of every chapter of all units.

Supgested Books: .
Opto Electronics- An Introduction — Wilson & JFB Hawkes 2nd Edition.

Introduction to Fourier aptics - J.W. Goodman
Lasers and Non-Linear optics — B.B. I.aud‘
Optical Clectronics — Ghatak nd Thyga Rajan.

Principles of Lasers — O. Svello .
Optical Fiber Communications — by Gerad Keiser

Optical Fiber Communications — by John M. Senior (PHI) .
0/[4;(: //\,\,\g;L =
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- : B.Sc. Semester v1.
Subjeet ; (Physics) (DSE- Bloctiv. ;I;;‘eo")' Syllabus

Paper-V1:: B.APPLIED OPTICS Practical

Applied Optics

1. Study of the profile of a laser beam,

2. Determination of the diameter of a thin wire using laser.
3. Determination of wavelength of He-Ne Jaser by transmission grating.
4, Construction and recording of a kalogram.

5. Study of Fourier transforming properties of lenses.

6. Study of sccond harmonic generation by KDP crystal.,

7. Measurement of numerical aperture of an optical fiber.

8. Mcasurcment ol coupling losses in optical fibers.

9. Measurement of bending losses in optical fibers.

10. Study of audic signal transmission through optical fibers.
11. To study the interference of light using optical fibers.

Note: Minimum of cight experiments should be performed. Maximum of |5 students per batch and
maximum of threc students per experiment should be allotted in the regular practical class of three

hours per week.
Suggested Books:
1) Introduction to Fourier Optics —J. Goodman
2) Optical Fiber Communications- John M. Senior
3) Principles of Lasers- O. Syelto
4) Modem Optics- Grant Fowles.
5) Principles of Optics — Born & Wolf
6) Fundamcntals of Optios- Jenkins & White (L .
V.. : | Y& \,wav 74‘&31“

M W L% 9

22




Skill Enhancement course J

Experimental methods and error analysis

(Credits: 02)
30 hours
Unit-I (15 hrs);

f:gi::’"c"‘::;:ﬂ vnc;letl;“;dsr-: Least count of instruments, [nstruments for mcasuring mass, length, time,
. i ge. Undﬂm.cma.l units, Precision and accucacy of measurements, source °fF"°', n

» Necessity of estimating errors , types of errors, reading error of instrument, calibration
error, random ervor, systematic error, significant digits, order of magnitude and rounding of numbers,
rounding eror, absolute and selative emors, Errors of computation- addition, subtraction,

multiplication, division, crror in power and roots, Propagation of crrors, analysis of data, standard
deviation, calculation of menr value,

Unit IL( 15 hours)

Stastistical Analysis of errors: Mean, Median and Mode and standard deviation, standard deviation of

mear, Le.asl.sqtfares fitting, Normal distribution, covariance and correlation, Binomial distribution,
passion distribution, chi square test

NOTE:  Problems should be solved at the end of every chapter of all unils.

Refercnces:

1. The theory of Errors in Physical Measurements- J C Pal- New Central Book Agency- 2010

2. Data reduction and Error analysis for the physical sciences by DK Robinson and P R
Bevington
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Skill Enhancement course 1

(Credits: 02) ELECTRICAL CIRCUIT NETWORKING 0 Hours

Unit I{ 15 hours)

DY

voltmeter and ammcter, Electricity and DC Electricily. Familiarization with multimeter,

d i : b .
ml;:%lédggﬁm?ﬁﬁgzl ?"'F“"_Si Main electric circuit elements and their combination. Rg!es]i?
hase and thrceo] ical circuits. Current and voltage drop across the DC curcmt‘clem'enls‘. ing
pRase i phase alternating current sources. Rules to analyze AC sourced electrical circuits. Real,
E:cgt"rluac?; a"D complex power components of AC source, Power factor, Saving energy and moricy.

) rawing and Symbols: Drawing symbols. Blueprints. Reading Schematics. Ladder
dlagra‘ms. Eleclncnl.Schcmalics. Power circuits. Control circuits. Reading of circuit schematics.
Tracking the connections of elements and identify current flow and voltage drop.

Generators and Transformers: DC Power sources. AC/DC generators. Inductance, capacitance, and
impedance. Operation of transformers.)

Electric Motors: Single-phase, three-phase & DC motors. Basic design. Interfacing DC or AC sources
to control keaters & motors. Speed & power of ac motor.

Selid-State Devices: Resistors, inductors and capacitors. Diodc and rectifiers. Components in Series or
in shunt. Response of inductors and capacitors with DC or AC sources

Unit IT.( 15 hours)

Eleetrical Protection: Relays. Fuses and disconnect switches. Circuit breakers. Overload devices.
Ground-fault protection. Grounding and isolating. Phase reversal. Surge protection. Interfacing DC or
AC sources to control clements (relay protection device)

Electrical Wiring: Different types of conductors and cables. Basics of wiring-Star and delta
connection. Voltage drop and losses across cables and conductors. Instruments to measure current,
voltage, power in DC and AC circuits, Insulation. Solid and stranded cablc. Conduit. Cable trays.
Splices: wirenuts, crimps, terminal blocks, split bolts, and solder, Preparation of extension board.

NOTE: Problems should be sofved at the cnd of every chapter of all units.

Reference Books:
o A text book in Elcctrical Technology - B L Theraja - S Chand & Co.

¢ A text book of Electrical Technology - A K Theraja

o Performance and design of AC machines - M G Say ELBS Edn.. \(u l
/o/l(L/ /\/"///&

0 Ppesh o e
JM/ - d&/z&th $// \_é%/ - ‘S&’A

24



Skill Enhancement course [y

(Credits: 02) BASIC INSTRUMENTATION

Unit T 15 hours) 30 hours

Basics of Measuremen,:
measurements ond loading' clfrf‘::;lm:ms accuracy, precision, sensitivity, resolution range ctc. Ervors in
voltage, ac current and resistan, s l." l"m.""’ Principles of measurcment of de voltage and de current, ac
Electronic Voltmeter: Advan;cécsg:c'ﬁml'°m_°fa multimeter and their significance) )
impedance and sensitivity. <F convenlional multimeter for voltage mecasurcment with respect to input

p pl‘inciplcs of vol . . . f an
electronic Vol . oltage, measurement (block diagram only). Specifications o
oltmeter/ Multimeter and their significance, AC mg’"w"m;f: Type of AC millivoltmeters:

Amplificr rectifier, a . ; ; S
significance nd rectifier- amplifier. Block diagram ac millivoltmeter, specifications and their

E:::;?:e;:;y Os;:lllo'scopc: Block'diagmm of basic CRO. Construction of CRT, Elcctron gun, electrostatic

L © acceleration (Explanation only- no mathematical treatment), brief discussion on screen phosphor,
wsua'| persistence &chernical composition. Time base operation, synchronization. Front pancl controls.
Specifications of'a CRO al (heir significance, ) 5

.Usc of C.RO for lhc measurement of voltage (de and ac frequency, lime period. Special features of dual trace,
mlr:.iuchon to digital oscilloscope, probes. Digital storage Oscilloscope: Block diagram and principle of
working,

Unit IT ( 15 hours)
Signal Generators and Aualysis Instruments: Block diagram, cxplanation and specifications of law frequency

signal generators. pulse generator, and function generator. Brief idea for testing, specifications. Distortion factor
micter, wave analysis.

Impedance Bridges & Q-Meters: Block diagram of bridge. working principles of basic (balancing type) RLC
bridge. Specifications of RL.C bridge. Block diagram & working principles of a Q- Meter. Digital LCR bridges.

Digital Instruments: Principle and working of digital meters. Comparison of analog & digital instruments.
Charncteristics of a digital meter. Working principles of digital voltmeter.

Migital Multimeter: Block dirgram ancl working of a digital multimeter. Working principle of time interval,
‘quency and period measurement using universal counter/ frequency counter, time- base stability, accuracy and

solution.

NOTE: Problems should be solved at the end of every chapter of all units.

Reference Books:

A text book in Electrical Technology - B L Theraja - S Chand and Co.

Performance and design of AC machines - M G Say ELBS Edn.

Digital Circuits and systems, Venugopal, 2011, Tat{z McGraw Hill.

Logic circuit design, Shimon P’. Vingron, 2012, Synngcr. .

Digital Electronics, Subrata Ghoshal, 2012, Cengage Learning.

Electronic Devices and circuits, S. Salivahanan & N. S.Kumar, 3rd Ed., 2012, Tata Mc-Graw Hill

Electronic circuits: Handbook of design and applications, U.Tietze, Ch.Schenk, 2008, Springer
Electronic Devices, 7/¢ Thomas L. Floyd, 2008, Pearson India

.
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Skill Enhancement course IV

B
(Credits: 02) IONIED[CAL INSTRUMENTATION 30 hours
Unit 1 (15 hours)
UNDAMENT,
F ALS OF BIOMEDICAL ENGINEERING Is - Basic
ndamentals -

Cell and its stru - P iyt

companeats of ::)‘;g:“ed{lestmg and Action Potential — Nervous system and its fu

flow - Biomechanics of llnca[ system- Cardiovascular systems- Respiratory systems Kidney and blood
limbs. -Physiologi 0f bane - Biomechanics of soft tissues - Basic mechanics of spinal column apd
ll Physiological signals and transducers - Transducers — selection criteria — Piezo electriC,
ultrasonic transducers - Temperature measurements - Fibre optic temperafure sensors:

NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC PROCEDURES
Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function
meesurements — spirometer — Photo Plethysmography, Body Plethysmography — Blood Gas analysers,
pH of blood —measwement of blood pC02, pO2, finger-tip oxymeter - ESR, GSR measuremcnts.

Unit I ( 15 hours)

ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS

Electrodes — Limb electrodes —floating electrudes — pregelled disposable clectrodes - Micro, needle and
surface electrodes — Amplifiers, Precmplifiers, differential amplifiers, chopper amplifiers — Isolation
amplifier - ECG —EEG - CMG - ERG ~ Lead systems and recording methods — Typical waveforms -
Electrical safety in medical environment, shock hazards — leakage current-Instruments for checking

safety parameters of biomedical equipments.

MRI — Ultrasonography —

IMAGING MODALITIES AND ANALYSIS
Retinal Imaging - Imaging

Radio graphic and fluoroscopic techniques — Computer tomography —
Endoscopy — Thenmography —DilTerent types of biotelemetry systems -
application in Biometric systems - Analysis of digital images.

C AND ROBOTIC DEVICES

lators — Nerve and muscle stimulators — Diathermy — Heart — Lung
— 1.ithotripsy - ICCU patient monitoring system - Nano Robots -
rthopedic prostheses fixation.

LIFE ASSISTING, THERAPEUTI
Pacemakess — Defibrillators — Venti
machine — Audio meters — Dialysers
Robotic surgery — Advanced 3D surgical techniques- O

NOTE: Problems should be solved at the end of every chapler of all units.

strumentation, Tata Mc Graw Hill

Refercnces:
Handbook of Biomedical In
lication and Design, John Wiley and Sons

1. R.S.Khandpur,
2. 1..G. Webstcr, Medical Instrumentation, App
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nhancement course ¥

B.Sc. (Physics) = 1/Ill Year
Semester ~111/IV/V/VI
Digital Electronics

(SEC)
ts: 02)
( 15 hours)

er Systems: Decimal, Binary, Octal and Hexadecimal.

30

hours

rsion: Binary to Decnml Octal to Decimal, Hexadecimal to Decimal, Decimal to Binary,

al to Octal and Decimal to Hexadecimal.

'coded decimal, Excess-3 code, grey code, ASCII code.

Gates: OR, AND, NOT, EX-OR, NAND, NOR, Universal gates,
dder and Full adder.

I1 ( 15 hours)

ean algebra: Boolean laws, DeMorgan’s theorems, Sum of products, Product of sums and

augh maps. Multiplexers and Demultiplexcrs.

Flops: RS flip-flop. D flip-flop, JK flip-flop and MS ﬂlp-ﬂop

sters: Types of registers

iters: Synchronous and Asynchronous caunters and their diffcrences.

)TE: Problems should be solved at the end of cvery chapter of all units.

ncees

Digital Electronics by Gothman
Digital principles and applications by Malvino and Leach

'7’/f | L,... ‘r%
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B.Sc, (Physics)- 111 Year

" Semester -
tnewable Energy Resources
(GE
) , Total: 48 hrs
' 1 el o 4 Hrs/ week)
Uni rinciples of Solar Radiation and Collection (Qualitative only): :12 ;;rs‘;“

‘Non-renewable energy resourc inci

conventional thermal :>ower Pla(r:lst :&.; flncxplcs of power generation and tmasmlisin. A moe te

and potential of new and renewabl vantages and disadvantages of conventional power plants, Role

power, physics of the sun, the solar ceo:;l(s)(l:irr::te Sy t,he S%lﬂr energy option, environmental impact of baser
’ hys ; solar radiati i i ‘

solar radiation and sun shine, solar radiation’data pemES_———

Unit I1: Solar Encrgy Storage and Applications: (12 Hrs)

SOllltl;tencrgyd collectors - Flat platc and concentration collectors, classification of concentration
col orsdan so;:entauon‘, aqvanced collectors. Different sensible, latent heat and stratified storage,
solar ponds. Solar Applications — solar heating/ cooling technique, solar distillation and drying,
photovoltaic encrgy conversion.

(12 Hrs)

aracteristics. Principles
bustion characteristics

Unit IIT: Wind and Bio-Mass Energy:
Resources and potentials, harizonlal and vertical axis windmills, performance ch
of Bio-Conversion, Energy from waste, types of bio-gas digesters, pas yield, com
of bio-gas, utifization for cooking, LPG and CNG.
Unit IV: Geothermal and Ocean Eucrgy: (12 Hrs)

potential in India. OTEC, principles of

Resources, types of wells, methods of lamessing the encrgy,
utilization, setting of OTEC plaats, thermodynamic cycles. Tidal and wave encrgy, Potential and

conversion techniques, mini-hydel power plants, land and their economics.

TEXT BOOKS:
1. Non-Conventional Energy Sourccs - G.D Rai, Khanna Publishers 2. Renewable Energy Resaurces-
Twidell & Wier, CRC Press ( Taylor & Francis)

REFERENCE BOOKS:

1. Renewable energy resources - Tiwari and Ghosal, Narosa. 2. Renewable Energy Technologices -
‘Ramesh & Kumar, Narosa 3. Non-Conv
energy sources and emerging technolo

entional Energy Systems - K Mittal, Wheeler 4. Renewable

aies by D.P. Kothari, K.C. Singhal. R
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Paper in licw of project

(Credits: 04)

56

Nano Scicnce

UnitI (14 hours)
neth scales in physics, Nanostructures: 1D, 2D

liours

and 3D nanostructurcs {nanodols, thin films,

of statcs of matcrials at nanoscale,

Gize Effects in

nanowires, aanorods), Band structure and density
panosysiems, QUaTT confinement in 3, 20, 1D nanostructurcs and its consequences.
Unit 11 (14 hours)
down and Bottom up uppro:lch,

SYNTHF.SIS OF NANOSTRUCTURE MATERIALS: Top
Gus phase condensation.
Thermal evaporatien, E-beam evaporation, Pulscd Laser deposition.
tion. Spray pyrolysis. Hydrothermal synt

P‘no\oﬂthography. Ball milling.
(PVD):
(CVD). Sol-Gel. Electro deposi
colloidal methods. MBE growth of
(:HARACTERIZAT]ON: X-Ray
Transmission Elcetron Microscopy.

quantum dots.

Umit (14 lours)
OPTICAL PROPERTIES: Coulom

nanostructures and charging of nanostructure.
indircct band gap semiconductor panocrystals.
Quantitative sreatment of quasi-particles and exc
formalizmion-ubsorption. ¢mission an
panostructures.

ELECTRON TRANSPORT: Carrier transport in nano structures.
and hopirg conductivity. Defects and impuritics: Decp

(hermionic emission, tunneling

b interaction in nanostr
Quasi-particles and excitons. Excilons

itons, charging effects. Radia
d luminescence. Optical properties

Vacuum deposition
Chemical

Diffraction. Optical Microscopy- Scanning Electron
Atomic Force Microscopy-

Scanning

hesis. Preparation

ctures. Concept of dielectric cons

tive processes:
of heterostretures and

. Physical vapor dcpositfon

vapor deposition
through

Micrascopy-

Tunneling Microscopy

tant for
in direct and

General

Coulomb blockade effect,
Jevel and surface

defects.

Unit IV (14 hours)
APPLICATIONS:
dovices (1.ED, solar ct
CNT based transistors.
optical switching and optical data storagC.
storage. Micro Electromechanical Systems (MEMS), Neno

Clectromechanical Systems (NEMS).
NOTE: Problems should be solved at the end of every chapter of all units.

nanowires and thin films for photonic

Applications of nanoparticls, quantum dots,
lls). Single electron devices (no derivation).

Nanomaterial Devices: Quantum dots heterostructure 13sers,

Magnetic quantum well; magnetic dots - magnetic data

Reference books:
1. C.P. Poole, Ir. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.).
logy: Principles & Practices (Capital Publishing Company)

2,5K. Kulkarni, Nanotechno
3. KX. Chattopadhyay and A. N. Banerje¢, ntroduction to Nanoscience and Technology (PHI

Lcar_ning Private Lomited).
g, Ed,cha,d Booker, Earl Baysen, Nanotechnology (John Wiley and Sons).
e oK. N, M. Naits, T. Yokoyama, Nanopartcl Technelogy Heidhook (Eleers

2007),
6. Bherat Bhushsln. Springer Handbook ol Nanotechno

\' %M‘,’D-/" % )
; C ) N

logy (Springer-Verlag, Berlin, 2004).



Faculty of Science
' Physics
Title of the paper:
Paper;
- puration: 3Hs] [Max, Marks : 80
i-A: Short Answer Questions Brd=3)

Sectio
s EIGHT questions

Answer any

1. Unit=1

9. Unit-1

3. Unit-1(Problem)
4, Unit=11

5, Unit-II

6. Unit=11 {(Problem)
7. Unit=1I11

g, Unit=1II

9, Unit—lI (Problem)

1. Unit=1V
12. Unit 1V (Problem)

Section B: Essay Answer Questions (4x12=48)
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OR.
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