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M.Se, Physics Programme

Objectives of the programme

The objectives of this programme are to develop:

2

3.

10,

i

the shxdents through high quality of education/study which enables them
10 succeed in career in which an understanding of physics is relevant;

the ability to think logically, to analyze problems and phenomena and to” .

devise explanations or solutions;

an appreciation of the role of mathematical modeling of physical
phenopena to produce predictions which can be testad against
experimental observations;

an awdreness of the importance of accurate experimentation in the
understanding of natural phenomena:

the practical and techaical skills required for physics experimentation:
an awareness of the value and the power of computer based technigques
for experimentation, analysis end presentation and s familiarity in their
exploitation;

an ability to communicate the concepts and discoveries of physics both
orally and in writing;

an sbility to organize time and moet deadlines:

2n sdditional skills resuiting fram the experience of more extansive
project work;

an ability to integrate “Information Communication Technology’ with
basie concepts of physics to promote relevant education and training;

the qualities of adoptability, 1nnovation and dynamism,

Importaot lestructions:

1,

2

3.

The TYDB.Sc. Physics pass students are eligible to affer this
programige.

Two writien tests, one oral test and ope seminar {per semester) should
be conducted for each course in addition to regular (eaching schedufs.
Faculty members are advised to use ‘compuct disks' and computers as
beaching aids so a5 10 ingrain the basic jdeas of Physics,

Students are advised 1o borrow sientific information (published
worldwide) from scienrific websites on [nterne,

)



A well-equipped computer |aboratory with at [east 5 computers and 5
Microprocessor kits is necessary 10 conduct relsted practicals.

Student should start the Project work soon after the commendcement of
third semester. Student should cary out the experimental work, kecp
racord of the observations and results and should draw the conclusians
of the project. Systematic project repart should b prepared, Teacher

chould arrange ors} examination to mssign internal marks.

M.Sc. Physies Programme:Detalls

ey
[ M. 5c.-Physics
Eyear | I year

Wo, of teaching days{wecks) 180030} | 180(30)
year
No. o1 teaching days{weeks) HX15) o015}
sEmESter
No of contact bours/ f] 4
theory Course/week
o of contact hours/week/ [ 66t

| practical courses Proect |
No of teaching hours 4B 13
theory courssy Semester
o of contact hours/semester 12 12
fox tests, seminars, tutorials
o of contact hours! P 60
th course’ semester
Toqal contac frours/weck 22 24
Total contact hours! semester 343 372




M.Sc. Programme : Titles of the Courses

Sernicster b?:;';r I:; Title of the course
PHY 101 Mathematical Methods for Physics
PHY {02 Classical Mechanics
1 PHY {3 Ouantum Mechanics
FHY 134, Condensed Matter Physics-1
PHY 103 General Practicals: Lab [
PHY 201 Statistical Mechanics
PHY 202 Classicel Electrodynamics
PHY 203 Materials Synthesis Methods
PHY 204 Any one of the following P
Il PHY 204{A) | Electronics Instrumentation 1
PHY 204(B) | Materials Science !
PHY 204(C) | Physics of Semiconductar Devices '
PHY 204(D) l Bicphysics
FHY 205 . General Practicals: Lak [1
PHY 301 | Atcmis and dMolecular Physics
PHY 302 | Any one of the following i
PHY 202(A)  Microprocessor md its Applications \
PFHY 302(8) Solar Energy Converaion
PHY 302{(C})  Commumication Electronics
1 PHY 303 | Any one of the faliowing |
PHY 33{A} | Systematic Materials Analysis !
PHY 304B) | Physics of Nanomaterials .
PHY 303{C) | Acousiics and Emtertainment Electronics .
PHY 203 (D | Biomedical Instranentation ,
PHY 204 | Special Practicals: Lab '
L PHY 105 1 Project Work-I )
PHY 401 7 Condensed Matter Physics-i1 -
PHY 402 | Any one of the following !
PHY 402(A) | Computational Methads and )
Programming Using ' € * Language
PHY 402{B) ! Renewable Energy Sources
PHY 402(C) | LASER and its Applications
IV | PHY403 Any one of the following
PHY 402(A) ~ Micrownves: Theory and Applications
PHY 403(R) | Nuclear and Particle Physice
PHY 403(C) | Enviranmental Physics
PHY 403(D) | Astrophysics and Astronomy
PHY 404 Specisl Practicals :Lab []
PHY ANS Praiart Wil 10
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¥ (,,,H 4. Foorier Services:

M.Sc. Physics

PHY-101: Mathematical Methods for Physics

1. Yeclor Space: I

Definition vectar space, Subspace, linear combinations, Lincar spans, Linear
dependence, Basis & dimensions, linear transformation, Linear operator,
Representation theory of operators, Hetmnitian operstor,

[nner Produet Spaee; Definition of Inner Product Spece, Schwarz inequality,
orthogonality, orthonormal sats, Gram Schmidt orthogenalization process,
‘Orthagonal and unitary matrices, (H-3 M-15)

2. Matrices: -

!'Definition, Types of matrives, Polynomials of matrices & Linear operafors,
tigen values and Eigen vectors, Diagomelizaticn, Caley-Hamitton theorem,
Inverse of & matrix. {H-5 M-10}

3. Integral Transforms:

Definition, Linearity property , First and second shifting theorems, Change of
scale property, Laplsce Tremsform of derivaties, Laplace Transform of
integrals, The multiplicataon by powers ot t, Lkvision by t, Lapiace ) ransform
of Laptace Transform, Problems on above all theorems. Proof of initial and
final value theorems using Laplace Transform,

Inverse Laplsce Tranaform:

Definition, Linearity property, First and Second shifting ﬂmorems Change uf
scale property, Convolution theorem (statement onlby). Inverse Laplace
Transfoem of pertial fractions i.e. P{x].n’t;'l{x} of the firm Af{ax+hf,
Ax+B/axltbxicf where (2.

Applications of Laplace Transform:;
{i) solution of differential equation [like a{d*x/dt*y+dw/ds + f1)]

{ii) Evaluation of integrals like-Y(ty= F(f) + } k({v,t) ¥{(u}du.
{H-12 M-20}

Definition, Determination of fourier coefflr, Dirchlet’s condition, Fourier
series of even and odd functions , Haif range fourier sine and cosine sexics,
Complex form of fourier series, Pan:val's identity, Fouries integral, complex
form of fourier integral. Fourier transforms, Fourier sine & cosine
transforms, Fovrier transform of dirag- & ﬁmchm, Cenvolution theorem for
fourier transforms. (H-3 M-10}



5. Specinl functions:

Revision of Legendre and Hermite polynomiials and their orthogonality
properties, Generation function, recurrence relations, Rodrigne’s formula for
Br{x, Helx). Bessel's function of first kind, Integral representation, of Jn(x).
Laguerre  function: Generating function, recurrence relations,Integral
tepresentation of Lo(x) (H-7 M-10%

§. Tensor Amnlysis ;

Definition, Rank of tensor, Contravarient & co-varimmt vectors, contravarient,
coveriant & mixed tensors, Kronecker- 5 | tensors of a rank greater than twa,
Symmetric & Skew-symmetric tensor, Conjughte of reciprocal tensurs,
Associated tensors, langth of & vector, angle hetwesn vectors, Riemsan-
Christoffel tensor, transformation laws of Chrisfoffel symbols, Gaodesics,
Covariant derivaties, Permutstion symbols, & tensors, The intrinsic or
sbsolute derivative, Relative and absolute tensor, {H-8 M-15)

Reference Books:

I Scheum’s outline of theory & problems of linear Algebra: by Semour

Lipschutz Lipanitz, Schavm’s Series, Mc Graw Hill.

Linear Algebra: by Sharma, Vasistha,

Vector analysis & an iotroduction to Temsor Anlysis : by MurTug

R.Bpiegel  { Schaum’s Culline series.)

Integral Transform : by Goyal and Gupta.

Mathenistical methods for Fhysicist : G. Arifken, Academic Press, 1985.

Mathernaiical methods for Physics : EMathew & R.L.Walker, Benjamin

(IHH}, 197%.

7. Mathemetics for Physics and Chemistry : Vol.I, LM Margeneu and G,
M. Murphy, East-West Pregs,

8. Msthematical Physics: A.K.Ghatak, LC.Goyal, 5.J.Chua,, Machfillan
[ndia Ltd.,1995.

9. .Introduction to Mathematical Physics; Charlic Harper, Prientice Hall of
India, 1993,

10. Mathematical Physics : P.X.Chattopadhyny, Wiley Enstern Lid.,i$90.
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PHY-102: Classical Mechanics

L. Hamilton’s E.quation of Motion:

Introduction, Legendre’s duai transformation, Hamilten's function and
Hamilton’s equations of maotion, Properties of the Hamiltonian and
Hamilton’s equations of maotion, Routhian, Configuration space, phase space
and siate $pace. (H-6 M-10)

3. Principle of Least Action nod Hemilton's Principle:
Introduction, Principle of least actiom, Hemilton's principle, Companison
between Fermat's principle of least action in optics & Maupetul’s principle of
least action in mechanics, Derivation of Euler-lagrange equations of motion
'i frgm Hamilton's principle, Derivation of Hamilton’s equanomns of motion
jrm Harnilton’s principle, Derivation of Hamilton's equation of meticn for
i, _cmomic systems from Hamilton®s principle, Invariance of Hamilton’s
principle under generalized coordinete transformation, Hamilton®s principle
& characteristic function. {H-12 M-20)

3. Brachisiochrones, Tautochroes and the Cyclokd Family:
Introduction, Background apd gafinition, Generating functions, properties of
canonical transformations, Some examples of canonical Lrunsiol atOns,

Canonical transformations of the free particle Hamiltonian. (H-9 M-13)
i

L

4. The Poisson Bracket :

Introduction, Definition, Some useful identitics, Elementary PBs, Possion’s
iheorem, Jacobi-Possion theorem ( or Poisson’s sacond theorem) on PBs.
Invariance of BB under canonical transformations, Phs involving angular
momenfum. (H-6 M-10)

5. Hamltton's-Jacabi Theory :
Introducticn, solumion to the time dependent Hamilton-Jacobi equation and
- tacobi's theorem, connection with cananical transformation. How to find the
-_ complete integral of the H equation, Action-Angle variables. (H-6 M-10}
6. Small Osclltations
{ntroduction, types of equilibria & the Potentint at equilibrium study of small
oscill- ations using generalized coordinates, Forced vibrations and resonance.
(H-4 M-T}

1-
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1. Rigid Body Dymamics:

Degrees of freedom of 8 free rigid body, Euler's and Chasles” theorems,
Frames of reference used to describe the motion of & rigid body, Kinetic
energy of e rotating rigid body, Angular momentun, Transfermations and
theorems of the moment of inertis tensor, {H-5 M-8}

Reference Books

. Introduction to classical Mechanics- Goldstain.

- Principles of Mechanics-Synge Griffith

. Introduction t¢ classical mechanics - Takwale » Puranik

. Classical Mechanics —Hauser

. Mechenics-Franick Ayris,

. Llegsical Mechanics - N.C.Rana, P.5.Joag Tata MaGraw Hill 1991,

Cholh o ted R

PHY-103: Quantum Mechanics

1. Linear vector spaces and operators:

A linear vector space and ity propertiss, examples of linser vector spages,
notm of a vector, orthomormality end linesr independence, bases and
dinensions, campleteness {closure property), Hilbert spaces, linsar mainfolds
and subspaces, (H+4 M.8)

2. Operators;
Definition, eigen values and sigen fumctions of an operator, orthenermal and
orthogonal fimetions, Linear operator, Identity operator, Null operator,
Hermitian operator and properties, Unitary operators, Projection operator,
Reflection operater, Parity operater and properties, commutators {only idea).
(H-8 W14}
3. Matrix representation ln Quantum
Mechanics:
BEra and Ket notations for vectors and theis properties, Ket vector 83 u column
matrix and bea vector &5 a row mairix, Defining equations for the aperators 8
and a", Matrices for the operators: x, p, H, 8, &° , Solution of 1-D harmenic
ascillator using the ladder oparators a and ', Derlvation of Schrodinger’s
#quation from a and »”. The Schrodinger and Heisenberg picturcs- Heisenberg
aquation of motion. (H-10 M-14)



L

4. Angular Momwenium :

Angular momentum operator, linear momentum aperator as geterator of

translation motion, Orbital angular momentum coperator 85 generzlor of

rotation, eigen values and eigen functions of L” and Lz, matrices for J? and Jz

{ J is general or iotal sngular mummtun:l wector), operatars J+ and J-

Commutation releations between J° | 2., B, Addition of angular mmnmta

and Clebesch-Gardon coafficients. ¢ . (H-12 M-20)

4 :

5. Approdmuation Methods { time-independent problems):

b) Staticnary Perturbation Theory: First order perturbetion theory for non-
* degenerate and degenernte cases { evaluation ufemrg;.r eigen values and
eigen functions), H P

c)'l[ Variation Method: Ritz varistions! formuls, Dmutlm of Schrodinger

f , equation for steady-state, ground-state energy of hydrogen ztom.
' r.t} "The WKB npprcmmmun The principle of the method, the WKE wave
function, theory of - decay. wF {H-14 M-24 }
Reference Boohs:
1. Qunatum Mechenics (2™ Edl'l‘ll.‘ﬂ'l] Y K,'I"ha.nkapan (New Age
" International P.Ltd.}

2. A text book of Quantum Mechenics : P.M.Mathm & K. Venkatesan
{Tata Mc-Graw Hill P.oo.Ltd.)

3. Quantum Mechanics; Charwal & Anand (Himalaya Publishing House)

CQuantum Mechanics ; John L Powell & Bemnd rasemann. (Narosa
Publishing House}

5. Quantum Mechenics : A.K.Chatak & SLnknﬂ'ﬂmn {The Macmillan
compary of India Ltd.) . _

T
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.1 "ﬁ:.’i PHY-104: Condensed Matter Physics-1 |

| 1. Claxsification of condensed matter: ’ ;
Crystalline, soncrystalline, nanophase snllda, Ilqmds "

2. Crystalline Solkds: . .

Bravais lattives, crystal systems, point groups, space groups and typical

struciures: HCP, Diamond, Cubic & Hexagonal Zine structurss.

Diffraction of X-reys by crystals : Principle, inlerpretation of powder
: ;

(H-2 M.4)



photographs, analytical indexing, Accurele determination of latiice
parameters-least-square method, ({H-6 M-3)

3. Exotic salids:

Structure and symmetries of liguids, liquid crystgls end emorphous solids,
Aperiodic and quasi crystals, Fibonacey sequence. Penrose lattices and their
extension to 1-dimensions. Special carbon solids, Fullerence and tubules,
formation and characterization of futlersnces and tubules. Single wall and
multi-weli carbon tutmles. Electronic properties of nanostructurred materials,
Methods of synthesis of nanostructured materials. Special experimental
techniques for characterization of nancstructured meterials. Quanium size
effoct and its applications. (H-8M12)

4. Band Theory of Solids:

Electrons in & periodic lettive: Bloch theorem, The Kromig-Penny medel |
wave mechanical imterpretation of energy bands, origin of snergy pmp,
Distinction between metals, semiconductor & insulators, concept of negative
mass. {H-6 M-5}

5. Theory of Dietectrics:

Palarization-Diclectric constant, Local electric field, Dielectric polarizability,
Clausius-Mossoti Relation, Sources of polarizability-Electronic, ionic and
dipolar polerizability, Frequency dependence of dipolar polarizability,
Measurement  of dielectric constants, Piezoelectricity, Electrostriction,
Appiication of Piezoelectric crystal, Propegation of elastic waves in crystais
and measurement of elastic constants, {H-6 M-15)

6. Mapuetism:

Origin of magnetic dipoles, clessification of magnetic materials.
Diamagnetism-Lagevin's classical theory of diamagnetism. Peramagnetism.
Origin of permanent magnetic moments-The orbite] megmetic moment, The
spin magnetic moment. Langevin's classical theory of pararaagaetism. Weiss
theory of paramagnetism, comperison of experimental results with theory
{Rare earth group {oms, iron group of ions). Temperature dependenco of
spontanecns magnetism. Determination of magnetic susceptibility of para and
diamagnetic materials by: Gouy methed, Quinke's method.

Ferromagnetism, Antiferromagnetism and ferrimagnetism: Weiss theory of
ferromagnetiam,  fwrromapnetic  domaing, Neel’s model of  And
ferromagnetism, Neel model of ferrimagnetivm. (H-12 M-20)

7. Interatomic forces and lartice dynamics of simple matals, lonic and
covalant crysials. Inelastic neutron soattering. Mossbiuer effect. Debye-



Waller factor, Anharmonicity. Thermal expansion and thermal conductivity.
Interaction of electrans and phonons with photons. Direet and indirect
transitions. Absotption in insulaters, polaritons. optical properties of metals,
Skin effect and anemalous Skin effect. Organic conductors and polymers.

o (H-3 M-15)

Reference Books: r '.-

. Handbook of Nanostructural Materials nm:'l Nanotechnology: (Vol.1 1o 4)
Ed. Hari Singh Nalwa,

The Physics of Quasicrystals ; Eds. Steinhardt and Cstulond.
Condensed Matter Physics @ Michel P, Marder
Elements of Solid State Physics : J.P.Shrivastava,

E‘*, Solid State Physics ¢ Springer International students editicn. Harald
" bach and Hang Luth, MNarosa Pub House (1991)

6. Crystal structure Analysis : Buerger.?

7. Introduction to Solid State Physics : Charies Kittel, Wiley 5% edition
1976,

8. Sohd State Physics : A.J.Dekker, Printice Hall 1957

LD. Solid State Physics : N.W. Azaroff and N.D.Mermin, Saunder's College
Pub 1976,

L

PHY-105: General Laboratory-I i+

o [ [TH

Group A ; Any six of the following:

b, Milikan's oil drogr method. 3

Rayleigh Jeans scattering using constant derivation spectrometer.
Hall coefficient, conductivity and Hall mebility of given sample.
Cohersnce & width of spectral lines using Michelson interferometer.
Study of normal Zeeman effect using LG plate.

Determination of wavelength A of mnnthanc scurce by Febry —
Perot Inmterferometer.. -

7. Determination of thickness of thin trensparent sheet like mica using
Michelson inlerferometer,

8. Study of the dispersion relation for the monoatomic lattice & distomic
lattice. '

| RS ]

7



9 Verification of inverse squars law for gamima rays using G.M.Counter.
10. Design, build and test the phase shifi oscillator using IC-741,
11. Design, build and test Schmidt wrigger circuit using transistors.

Group B : Any siz of the following:

1.  G.M.Counter — Study of nuclear counting statistics

7. Determinstion of range of ¢ / P perticles emitted from given redioactive
SOUTCE,

3. Design, build & test first arder low pass'high pass filter using 1C-741,

4, Design, buoild & test voltage 1o frequency converter.

5. Study of characteristics of photo electrochemical solar cell.

6. Thermal testing of box type solar cooker. Determination of first and
second figure of meril & cooking power.

7. Magnetic susceptibility of FeCly solution at different concentrations.

§  Determination of ionic conductivity of salt NaCLKCI.

%. Suorface tension by Ripple method/any other methad.

10. Study of [-V characteristics of solar cell (variation of intensity, vELIation
of distance and foad variation)

PHY-201: Statistical Mechanics

1. Basic principles of ptatistical mechanics:

Macroscopic and micrescopic siates, Liouville's theorem.ensembles-micre-
canmonical ensembles(principla of equal priori probabilities) canonical
ensembles-(Maxweli-distribution. of velocities, Gibb's paradox equipartition
theorem. )Grant cancnical ensemble{thermodynamic functions)  (H-6 M-9}

1. Various Statistical Theorles:

Maxwell-Boltzmann, Bose Einstien, Femi-Dirac, Quantumn distribution
functions, Tha Boltzmann limit of BE and FD gas. (H-6 M-5}

3. Ideal Bose systemn:

tden| Bose gas, Bose Einstein condensation, Black body radiation,:the photen



gas, Debye’'s model of salids: phonons. {H-& M-10)

4. Ideal fermi system: b,

Tdea! Fermi pas: weakly degenetate, Strﬂﬂlgl}' degencrate, Free electron
theary of metals, Relativistic degenerate electron gas, Neutron stars,
Magretic behaviour of ideal clectron ges, Paull paramagetism. (H-8 M-14)

X Classics! & Statistical Mechanics of interacting system.:

Deviations of imperfect gases from the ideal state: van der Waals equation of
stats, Cluster expansion for classical systems, Virial expension of the
equation of state, Equation of state for hard sphere fluid. (H-7 M-12})

r _ - _
Exi Quantum Siatistical Mechanics of Interacting System:
\vioster expansinfn for quantum systems, Virial expansicn qflthu equnt.im of
state, Second virial coefficient at low temperature, Second virial coefficient at
high temperatures, Quantum field theory for interacling systems. (H-7M-12)

7. Kintetic theory of gases:

Boltzmann transport equation, Soltzmann's H thewrem, Relation between H
., function and entropy, Maxws!l- FAolizmann distribution, Validity of the
*'  Boltzmann equation,Mean free path, Transport properties. {H-8 M-16}

Reference Boohs:

1 Fundamentals of Statistical and ‘Thermal Physics : F.Reif, McGraw Hill
Publications, 1963, . T

1. Statisticat Mechanics: Kerson Huang, Wiley Eastern Ltd,

3. Statisticat Mechanies : :B.K.Agarwal and Melvin Eisner, New Age
Internaticnal Publisbers }.

4, Statistical Mechanics: 3. K. Sinhe, Tata McGraw Hill Publications.

. {_ Statistical Mechanics: RK Patharia, Pergamon Press,1972.
‘ §. Introduction to Statistical Mechanics end Thermodynamics : Keith Stowe,

John Wiley and Sons,Inc.1984.

7. lntroduction to Statistical Mechanics - B.B.Laud, McMillan India Ltd.

1981
i




PHY-202:Classical Electrodynamics

I. Maxwell's field equations

Maxwell's equations in differential end integral form, Maxwell's equations in

(n) frec space (b) linear isotropic madia (¢} harmonically varying fields,
{H-2 M-6)

2. Propapation of plane EM waves :

EM waves lo free space : Wave equations for free space conditions, plane
EM waves in free-space, encrgy flow due to plans EM wave.

Plane EM waves in matter: Piane EM waves in matter, relative orientation
of E and H vectors in a plane wave,

Plane EM waves In isotropic dielectric: Equation of propagation of
magnetic vactor, equation of propagation of elsctric vactor, E and H are
transverse, intrinsic impedance of space speed of EM wave, refractive indax
aof nm-conducting media, the direction of flow of energy, the electrostatic
energy density. (H-14 M-24)

3. EM fickis and radinting systemy :

Introduction, Lienard- Wiechart potential, method to derive LW potentials
from retard potential, electric and magnetic fields of & charge in uniform
rectilinear motion, radiation due to non-telativistic charges, eleciranic orbits
in an mtom, radiation due to relativistic chargss, derivation of Lienard
radistion formula and its applications (co-linear velocity and acceleration,
circular iecelerators) (H-14 M-22)

4. Relativistic (Co-varinnt) Electrodypamics:

[ntroduction, Lorentz variance and invariance, four vectors : Linear product
of two four vectors, spatial and temporsl compoments, velocity and
aeceierationn, momentum end force four vectors, mass transformations,
invariance of E*-P*C?, Four veclors of charge and potential : invatiant forms
of continuity, equation end Lorentz, condition, invariance of Maxwell’s fisid
equations under relativistic transformation. Co-variant form of electric and
magnetic field equations (EM field tensor), co-variance of Lorentz force law.

{H-14 M-22)

5. Plasms Physics :

Defirition of plasma, tagnetohydrodynamics and plasma physics, Electrical
neutrality in plasma (Debye scareening distance), magoeichydrodynamic
equations, magnetic pressare, plesma oscillations and hydromagnetic waves
{idea only}. (H-4 M-5)

0N



Reference Books:

1. Electrodynamics : Dr. S.L.Gupta, Dr. V. Kumar, Dr. $.P. Singh, Pragati
Prakashan 17" Ed.-2003 Meerut =

2. Inwoduction of Electrodynamics (3 Ed.): David .).Griffith, Prentice
Hall of india Pvi. Ltd., New Delhi.

3. Classical Electrodynamics : 5.P.Puri, Tam MeGraw Hill.
Classical Elsctricity and Magnetism @ Panofsky and Philips, Indian
Bock Company Addizion Wesley v

Elsctromagnetic Theory and Classical Electrodynamics: Satya Prakpsh,
Kedarnath Ram Wath & Co., Mooiut, 7

Introduction to Classical Mechanics: Corson and Lorain.
Foundation of Electromggnetic Theory: Reitz and Milford, World
Student series  Editien. '

Classical Electrodynamics: J.D.Jacksoa, 37 Edition john Wiley
8. Electrodynamics: Sommerfield r
9. Electromagnetics ; B.B .Laud, Wiley Estem.

'

47X
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PHY-203: Materials Synthesis Methods

]
1. Necleation and Growth of Thin Films: . :
Condensation, Langmuir-Frankel theory of condensation. Theories of
nucleation: Capillarity mode!, Atomistic model. Various stages of growth.
S (H-4 M-6)

2. Thin Films Deposition Techniques: Thermal evaporation, spuitering,
chemical methods, . :

¥ Thertan ration: i

{nm e neral considerations, evaporstion methods: Resistance hesting, Flash
evaporation, Arc evaporation, Exploding wire technique, Laser svaporation,
R F. heating, Electron beam (g-beam) heating, Malecutar Beam Epitaxy

{(MBE) l (H-6 M-12}
Sparttering: N i’

Cathodic sputteripg- Spultering process, glow discharge sputiering pressure,
Denosit distribution, current and voltage dependence, cathode, contaminaticn

11



problem, Deposition contrel, Sputtering variants, Low pressure sputtering:
Magnstic field, Assisted (tricde) spumtering, R.F, sputtering, lon-beam
sputtering. Reactive sputtering, sputtering of multicompenent materials.

(H-4 M-5}
Chemical Metheds;
Chemical vapour deposition Techmiques : Principle, chemica! reactions
used. Pyrolysis (Therma! decomposition), Hydrogen reduction, Hatide
disproporticnarion, Transfer reactions, polymerizstion. (H-4 M6}

Chemical Bath Deposition Techalgues: [3) Electodeless deposition «
Mechanisms of chemical bath deposition. Introduction, Muciean, Adhesion
and film growth processes in lon-by-lom mechanism, Hydroxide cluster
machanism, complex decomposition mechanism, (b} Electrodeposition

(H-4 M-§}

Chemicsl Spray Meibod: Nucleation and growth process in film depasition.
Ultrascnic spray pyrolysia to synthesize nanostructured films. {(H-4 M-6)

Thick filny deposléion techodques: Fundamental zapact of the process,
Design aids, Screens, Substrate materials, Screen printing, Firing process,
Components and network: Passive componetis, Bciive  cotmpooents,
Assembly, packaging and testing: soldering methods for component
sttachment, wire bonding, peckaging, testing, {H-4 M-H)

8, Single crystals:

Importance of growing single crystals and their uses, Thermodynamic
principles and crystal growth equilibrium. Theory of crystal growth,
Nucleation, Growth of single crystal by water salution methad, growth by Gel
method, growth by Flux method, Hydrothermal growth. {H-6 M-12)

3. Thickness messurcmeniz:

Optical interfarence technique, Multiple beam interferometry, Photometric
method, Gravimetric method, Quartz crystal microbelance, Stylus (Talve
step} method.  Some aspects of physical structure of the filmas- crymialline
size, surface roughness, {H-4 M-8)

4. Mcchanical properties:

Adhesion and its messurements, hardness Mepsurementy,  stress
MeRsurem énts. (H-2 M-4)

12
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5. Electrical Properties:
Electrical sonductivity of bulk, thin and thick films, Van-der Paww and Four

probe methods, Hall measurements, TEF measurements. (H-6 M-8}
" E
Reference books: .

r
1. Thin Film Phenomenan, K.1.Cheara, MeGraw Hill, 1969.

3. Hand book of Thin Film Technology L.LMaisse & R.Glang, Mc Graw
- Hil,1970. v P

Thin Film Processes: J.L. Yossen and W.Xern, Academic Press,1578
Chemical Solution Deposition of Semiconductors Films  Gary Hodes-
Weizmann Instinzte of Science, Rehorot, [szael. Mew York-Basar,

The materials science of Thin Films: M. Ohring Academic Press, [992.
Active and Passive Thin Film Devicss: T.).Coutts, Acadmeic Press
1978, ¥

7. An Introduction to Physics end  Technology of Thin Films : A
Wegendristel and Y. Wang, World  Scientific 1994.

8 Handbook of Sensor and Actusiors- Thick Film Sensors- Hdited by
M.Prudenziat, Elsevier (1964), Vol. §, Series editor 5. Middelhoek

PHY-ZM(A} : Electronic Instrumentation

1. Signal representation & generation: ] _

Petiodic signals, a periodic signals, modulated signals (AM. FM PM),
sampled dats, pulse modulation (PWM,PAMPPM) definition and their
graphica! representetion. Generation of sine, square, triangular, linear camp &
.saw tooth waveform. . e . {HS6M-12)

o

2. Measnrement of ebecirical signabs: + =

Meters: comparison of analog & digital meters, maving coll, moving frof,
electrodynamics, induction meter, clamp en meter. CRO: Block dingram of
general purpose CRO , detail study of CRT, How CRO displays waveform,
various methods of measurements of voltage, current, resistance, frequency,
phese, capacitance & inductence. i (H-10 M-20)
3. Signal Processing Cirenit ; ¢
Electronic amplifiers: Difference or balance amplifier, electrometer amplifier,
13



operational amplifier, [nstrumentation amplifier, Charge amplifier, Power
amplifier. Passive & active filters. Buttar worth filter {low pass, high pass,
band pass). nolch fiiter, (H-2 M- 14}

4. Data Acgulsition conversion, proceswing & tracamission aystem :

General DAS, signal conditloning of inputs, single channel DAS,
multicharnel DAS, R-2R ladder network, successive approximation bype
ADC, anulog & digital multiplexe, sample and hold circuit. Dats
transmission system. Telemetry system- Block dingram, Chamcteristics, land
line tzlemetry, radio telemetry, processing system, (H-9 M-14)

5. Applications of electranic sysien;

Frequency selective wave analyzer, spectrum analyzer, lock-in amplifier, . )
fiber optic sensors. Measurement of Humidity, Hygrometers, measurement of ’
pH, measurement of thermal conductivity (ges analyzer), Nuclear *+
instrumentation-types of radiation, Geiger-muller tube , ionization chamber.

Flow meters: Classification, working principle, clectromagnetic flow meter,
ultrasonic flow meter.

DFM- Block diagram, principle & working.

DMM — Block diagrum, principle & working.

LUX meter : Block diagram, principle and warking.

{H-14 M-20)

Reference Books:

. Transducers & Instrumentation : D.V.5. Murthy.

2. Instrumentation-Devices & systeni.: C.5.Rengan, . R Shatma, V.5.V.

Mani.

Principles of measursment and [nstrumentation : Alan S.Morris.

Electroniz Instrumentation + Kalsi

Electtical & electronic measurement Instromentation : A K. Sawhney.

Modern electronic instrumentation & measurement Technique : Helfiick
Cooper. ) )

ok R Ll

PHY-204(B): Materials Science

1. Sotld solutions:
Types of solid solwtions, soiid solution, Atomic size in solid solutions,

14
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L

Vigard's law, Semiconducting intermediate Phases, Hume-Rothery rules for

formatjon of solids, Laue Phases and electron phases, {H-8 M-12)
" .

2. Alkoyr:

Cu alloys-Brasses, bronzes , Pb-anm and rare-carth alloys, super alloys. o
: {H-4 M-

k

3. Iron Carbon System: Jr
Pearljte transformation, TTT dingram, hardemng of steel, carbon and alloy
steels, tool steels, cast iron, t {H-4 M-8)

4. Cernnic Materiaks: L -{

£

Ceramic Phases, ceramic orystals (Ax), eeramic crymls C{AmXp), mulhple
,pmpond, silicates, mechanical behaviour of ceramics, processing of
oftamic materials, - !, {H-6 M-a)

5. Electric and Magnetic materizls: |

Ferrites-preparation  and  characterization, microstructure, substitution
elements BaTiOs and its solid solutians, ferroelsctric materials, piezoelectric
imaterials. (H-% M-i2)

6. Noa-crystallime solids:

Glasses, glass fransition temperature, electrical and optical properties of glass,

organometallic materiels, metallic glasses. (H-4 M-12)

¥ r

7. Solar energy materials: '

Solar energy spectrum, photovaltaic conversion materials: Silicon, GaAs,

CdS and CulnSe;, fabrication of CbSACILS cell, Solar sa:lectwe coatings:

Black Nickel, Black chromium and semiconductor coatings. (H-§ M-12)
. r

8. Composite Materials: i

.Types of com posites, particulate composites, fibre cmnpumte fabrication and

apyplications, Theories of hardening of compesites. 7' (H6M- 12}

L

Referente Books: ! E [;
1. Structure and properties of Enginering materials, R.M. Brick, R.W.Pense,

R B.Gerden, International Students edition 1977 1

2. Physical Metallergy Principles, REE.Reed, Hiss East-West Press P, Lid.
1973,

s



3. Metaliargy theory and Practice, [, Allies, American technical society

sec. | 949,

Modem Compoeite Materials, Broutman and Kroch, Addition Wesley

Pub. Co. 1957

Oxide-Magnetic Materials, K.).Standly Tare press (1962))

Ferro electric Materials, Jona & Shingane Pergaman Press (1973).

Superniloys, Sines and Hagel, John Wiley and Sons {1972)

Introduction to Ceramics | W.D.Kingeri, John Wiley and Sons {960}

Material Science in Energy Techoology, Ed.G.D.Libowitz, M.S.

Whiiingham (1979

10, Elements of Materisl Science and Engingering, L.H.¥an Viack Addition
Western Pub.Co,

11. First course in Material science and Engineering, V.Raghvan, Prentice
Hall of India Pvt. Ltd, New Delhi.

A

©® o

PHY-204(C): Physics of Semiconductor Devices

1. Charge Carriers and Fermi Level o Semiconductors in Equtibhriam;

Equilibrium distribution of electrons end holes, [ntrinsic carrier concentretion
&nd Fermi jevel position, Doping of semniconduetors with impurities, Extrinsic
semiconductocs : Equilibrivm disteibution of electrons and holes, Degenarate
and nem-degenerate semiconductors, Imputity cartier coacentration, Charge
neutrality equation, Equilibrium electron and hole concentration and its
tempersture dependence, Positim of Fermi level and its variation with
ternpersiire and concentration. fH-5 M-12}

2. Carrent Transport Phenomens nnd Continuity Equation:

Drift of carriers: Drift current, mobility and its temperature dependence.
Diffusion cwrent, Diffusion constant, Total current density, Non-uniform
impurity distritation and induced wnteenal field. Einstein’s relation, Mon-
equilibrivm  excess carriers and Continuity equation. Excess carrier
genoration, recombination and injection end its mathematical analysis using
continuity equation, Life-time and diffusion length of carriers, Concept of
quasi farmi levels, (H-6 M-12}

3. Characterization of scowicondoctor solids:

Hall effect : Messwement of resistivity, mebitity, carriee concentration,
diffusivity, Hall coefficient and carrior types for majority carriers, Hali affect
in intrinsic semiconductors. Haynes-Shockley expariment, Mobility,
diffusivity and Life time of minority carriers. (H-5 M-B)

16
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4. P-N Jupctions-Charncteriaeies apd Devices:

Junction in equilibrium, Continujty of Fermi level across the Jjunetion,

Junction under forward and reverse bias, Zero bias, Buill-in-petential, Electric

field in depletion region, Space Chargs width, Rissed junction, Space charge

width under electric field, Junctien Capacitance, Diffusion capacitance, One

sided junction, Nem-uniformly doped junctions, Linearly graded, Hyper

abwupt etc., Break down in P-N junction, Avalanche and Zener Breakdown,

a) PN Junction diode: Carrier distribytion profile, Ideal P-N junction
current, Small signal equivalent. Current voltage characteristics of
junction diede. =~ f 'y ’

b) Zener diode: Reverse bins breskdown, principle of operation, devige

. design for particular breakdown voltage,  § )

¢} Varactor diode: Junction capacitence, principle of operation, circuit

operstion, application as an oscillator,”  x1
»o 4 Tunnel diode; Degenerate ssmiconductors, inciple of operation, cirquit
r operation, applications. . T

e} Photovoltaic Cell: Principle of operation, forward and reverse bias

cheracteristics, equivalent circuit, applications. fH-10 M-2¢1
: r

5. Metal-semicenducior Junction Diode; oo

Structure, metal semiconductor contacts, energy band diegram for different

cases, barrier formation, Schettky barrier diode, Non-idenl effects on barrier

heights, Current voltage characteristics, Comparisor of barrier diode and PN.

Junction diode, Metal Semivonductor Ohmic Contact, ides] non-rectifying

bartiers, Heterojunction, Two dimensional electron gas. (H-8 M-100

6. Bipolar Junction Transistor:

Structure, The basic principle of operation, Modes of operation, Carrier

concentration profile in various regions in forward active mode, current gain

and current gain factors, Equivalent cireuit models: Ebers-Moil model, the
dependense of Ebers-Moll parameters on the structure and opsrating point,

Maximum transition current, Voltage and power rating, Transistor as a switch,

: {H-8 M-1h

7. Negative Conductance ;

y “Microwave Devices: . .
MPATT devices: Rend diode, principle of operstion, spplications, ather
structures. Gunn devices : Two valiey semiconductors, mensferred electron
mechanism, firmetion and drift of space charge domain, application to

rescnant cireui, i f \ {H-5 M-8}

Reference Books: .

1. Semiconductor and clectronic devices, Adir Bar-lay (1587, Prentice
Hall of India, K ,

17



2. Advanced Theory of Semiconductor Devies, Hess, K.(1988)Englewood
Cliffs, N. J., Prentice Hall of india

3. Semniconducter Fundamentals, Vol-1 of Moduler Series ¢m Solid State
Devices, Pierrent, R.F.(1988)2* edition, Reeding, Mass; Addison-
Wesley.

4. Fhysics of Semiconductor devices, Roy.D.K. (1992),Univarsities Press,
Indig.

5. Physics of Semiconductor devices, Shur,M.(1950) Englewood Cliffs, N.
I. Prentice Hall of India,

6. Solid State Electronic Devices, Streetman, B.G. (1990)3™ ed;
Englewoad Clilfs, N. J. Prentice Hal! of India.

7. Semiconductor Devices; Physics and Technology, Sze, S.M. (1981)
Wiley Eastern Lid.

8.  Physics of Semiconductor devicay, Sze, S. M, (1 9R3) Wiley Epsterp Ltd.

9. Fuondamentals of Semiconductor Theory and Device Physics, Wang, 8.
{1989) Englewood Cliffs. N.J., Prentice Hal! of India,

10. Physical Properties of Semiconductors, Wolfe,C.F N Holonyak Ir.,
Q.E Stillman(198%) Englewood Cliffs.N.J., Prentice Hall of india.

11, Semiconductor Devices, Zambuyto, M £1989), McGraw Hill.

PHY 204 (D): Bio-Physics

L. Cellular Basis of Life

Cell components-structre  and  function, plant and  animal cells,
Biomolecules- General idea about structure and functions-H.C, Proteins,
carbohydrates, fas and nucleic acids, Inroduction to Biological smergy,
Enecgy consumption, Respiration, Energy production, photosynthesis, 4 TP
synthesis, (H-10 M-18)

2. Protein strectare:

4 levels, Ramachandran plot, Innterpresations, clessifications( by structure and
function), Nucleic scids, Types of DNA | properties, RNA, Hase pairing,
Transcription and Translation. (H-8 M-15)

3. Conflrmation Analysis:

Asymmetric carbon, Fisher comventions, L-D type systerns, Torsion angle,
Newmann projection, Cis-trans peptide. {H-6 M-E)

4. Membraae Biopbysics & Transport :
A) Structure and function of membrane, membrane proteins.



8

-

B) Transpert acress membrane, processes, chemical povential, flux equation,
Nernst equation, Using ~Teorell unidirectional flux ratio, Osmotic pressure,
Osmotic phenomenon in leaky membrane, The Donnan equilibrium -
Goldmann equation. 5 : {H-12 M-16)

£. Bioenergetics: )

Entropy in hiological systems, Information processing. Photosynthesis
pathways, Redox potentials, Glow curves, Orders of kinetics,
Thermodynamics in photosynthesis, Thermo iuminescence, Mitochendrial,

" Broenergetics. L 4 t ¥ {H-8 M-15)

. F Li 1
6. Enzyme Kinetics : - w oam o+
Classification of enzymes, Activation energy barrier. substrate concentration,
Vmax, Km competitive inhibiticn, Allosteric enzymes. {H-a M-10}

Reference Books: ]

I. Biophysics: A introduction by Rodoey M.5., Colteril. John Willey and
Somg Lid. 17

3. Biophysics : Vasantha Pattabhi, M.Gantham, Narosa Publishing House,

Principles of Biochemistry: Lehninger :

4. Biophysics & Physiology of excuitable memtwanes, Adleman, (Vao-
Nostrand Reehihod Co. 1971 ). .

5. Prablems of Biological Physics. L.A.Bluz montfeld (Springer-Verlag-
Berlin 1579 )

6. The structure anc function of proteins. L Dickersan & J.Geis (Harpes &
Reod 1975) "

7. Bialogy, a hurman approech, I W.Sherman and V.G.Sherman {Oxford
University Press 1979 ). )

PHY-205: Genera} Laboratory 1
i T |

Group A ; Any six of the fallowing 'E: l

|. Design & build ERPS using IC 741 and study its line and load
regulation. } y

. To study FET charsacteristics and FET as VYR,
3. To study SCR cheracteristics and SCR as switch |
4, Study of vacuum systemn and 10 Measure the Speed of rotary pump.
19
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5. Study of magneto resistance in semiconductoe and magnetics,

6. To investigate the cheracteristics of radiation emitted by bodies at
elevated temperatures.(black body radiation) and to determine various
constant.

7. To determine nctivation energy of K1 .

8. Study of phase diagram by direct cooling curves,

% Study of Electro Spin resonance.

10. Thermal conductivity of Cu,

11. Seeback measurement and conductivity meaguirement,

12. To meastire share hardness of plastics and rubber sample.

13. To study the variation of B of transistar with frequency.

Group B : Any six of the foMowing

1. Study of voltage control oscillator using IC 586,

2. Smdyof optocoupler MCT 2E & their applicstions,

3. Design build triangular, square and sign wave generator using [C-741.

4. Design, build and test transformerless class B push puli amplifier.

5. Design & build test log amplifier uging [C-741,

6. Capacitance mensurements with 1C-555.

7. Radiation dosimetry,

8. Verification of Baer’s and Lambert's law.

% Adicmetry,

10. Chlorophyli absorption.

i1, Electroretinogram of cockroach.

12. Study of Creep behaviors of Sn-Pb alloy.

13. Skin depth of electromagnetic radiation in Al

4. Determination of diffusion coefficient of cobalt atoms in Gel medium,

i3, Determination of resonance frequency of piezoelectric element,




PHY-301: Atomic & Molecular Physics

1. Atomie Spectra: r

Vector Atomn models for two or more valence electrons.

Complex Spectra © Displacement iaw, Alternation law of multiplicities, Breits
scheme for devivation of spectral krms, vector madel for two, three and mors
vajance electrons, Lande mesrvel rule, inverted terms, Hund®s rule, Zeeman
effect & magnetic Guantum numbers in complex spectra, magnetic energy and

. lande g factor, Paschen back effsct in compiex specira.

Hyperfine structute: Introduction, Lande interval rule, hyperfine structure of
two or more valence electrons, Zeeman effect i in hyperfine structure, Back

" Groudsmit effect in hyperfine structure, - : {H-12 M-24)

" 1. Pure Rotntion Spectri.: }

Introduction to rotational spectra, Determination of moment of inartin & bond
tength from rotationel spectra, relative intensities of spectral lines. (H-4 M-6)

3. Mkruwuchpcﬂrmmp]r :
Rotatipnal spectra of rigid and nrmr:g:d molecules through microwave

spectroscopy, Experimental techniques, Microwave specirometer, Nuciesr
Hyperfine structire in melecular rotation spectra. (H-4 M-6)

4. Vibrstional Spectra: .

Anharmonic oscillator, deduction of moleccular propertes fom vitzational
spectra of diatonic molecules . ki (H-4 M-6)

5. Rotation-Yibrutiona! Spectrs: ]

Coupling of rotation and vibeation, rotation-vibeation spectra, sdemnn rules
and transitions for the sibreting rotaior, intensities in rotetion and vibration

- spectrum, parallel and perpendicular bands of linear motecules, Isotope

sffect-vibration, rotation. . .,I (H-4 M-8)

6. Electronic Spectra Distomic Molecnles:

Electronic energy curves, potentinl energy curve, stable & unstable molecular
states, vibrational structure of electrenic spectra, generst formuls, graphical
representaliom, rotational struciure of electronic spectra, #,0.R branches of
band, band head formatiom, shading of bands: Fortrat diagram, intensities in
electronic bands -vibrational structure Frank Condon principle.  (H-6 M-10}
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7. Raman Specira ;

Raman effect -Cuantum theory, Molecular polarisability, Pure rotationsl
Raman spectra of diatomic molecules, vibration rotation Raman spectrum of
diatomic molecule, intensity alterations in Raman spectra of distomic
melecules, Application of [R & Raman spectroscopy in the structure
determination of simple molecules, polarization of Raman lines. (H-7 M-10)

8. NMR spectroscopy

Resonsnce Technique :

1) NMR - nuclear spin magnetic moment, interaction of nuclear maghet with
extemna! field. Quantum description of N.M.R., NMR spectrometer, Chemical
shift, Spin—spin interaction, Application of NMR spectroscopy.

2} ESR - Electron spin intevaction with external megnetic field, Thermail
equilitrivin & relaxation, A simple ESR spectrometer, ESR spectrum,
Applications of ESR spactroscopy. {H-7 M-10)

Reference Books :

1. Molecular Spectra and Molecular Structure : G. Herzberg, Vol. I & I
(Von Nostrand Co. Inc. 1965)

2. Spectroscopy and Moleculsr Structure : C.W. King Holt Reinhart and

Wington Ine. 194}

[ntroduction to atomic Spectrs : HE. Whits

Fundamental of Molecular Spectrescopy : C.B, Banwell

Basic Principles of Spectroscopy : Reymond Chang, MeGraw Hill-

Kogakusha Lid, London 1971.

6. Introduction to IR and Raman Spectroscopy @ Calthup, Daly & Wiberlsy,
Academic Press 1964,

7. Spectroscopy Vol [ & 11 : Edited by B.P. Stranghan & 5. Walkar.

Lh Bt

PHY-302{A): Microprocessor and its Applications

1. The 8086 Microprocessor:

Register organization of 8086, 3086 Architecture, Pin configuration, Physical
Memory organization, General tus operation, IO address capability, Special
purpose activities, minimum and maximuwn mode of 8086 systems with
timings. {H-12 M-25)

2



2. lnstruction seq of 8086 204 programming:

Addressing modes of 8088, Instruction set of 8088, Assembler directives and
operators. Simple programs like addition of two numbers, BCD sddition, find
the largest number, addition of two 3 x 3 matrices, move the string of data,
find the number nf positive numbers and negative oumbers from, B given
series of signed numbers #c. T {H-17 M-25)

: ;
3. Special Architectaral fenlures: -

Stack structure of 8086, Interrupts and mterrupt servige routine, Interrupt
programiming, Macres (Programming is not expected) {H-5 M-10)

" 4, Programmsbie Periphernl Devices and their Interfacing:

("‘-.

il Programmable peripherat interface 8255,

. 1i} Programmable Comipunicetion interface 8251 USART.

iii] Programmable DMA interface 8257,

jv] Programmabie interrupt Controller 8259 (H-10 M-18)

%, 32 bit Processor:

Features of 80386, 80486, 80386 [Pﬂnlml'ﬂ}, MMX {Multlmcdm Extension)

(H4 M-5)

Reference Books: !

1. Advance Microprocessor and  Peripherals: A.K Ray, K.M.Bhurchandi.,
Tata McGraw Hill New Delhi.

2. Microprocessor  and  Interfacing: Dauglas V.Hall, MoGraw Hill
International Edition.

1. Architecure, Prngrmlmmg and Design: Yu Cheng LinG. A Gibson, 2™
Edition. PHI Publications. I .

O

A
PHY-302(B)- Solar Energy Conversion
b' .
Introduocton :
Enargy demand, Energy resources, Fossiel fuels, H}droelacmc power,
Nuclear energy : utilization and limitations, [ndian energy scenarin, enetgy
crisis, Nonconventional energy sources and their potential. {H-5 M-E)

2. Solsr Epergy:
Importance of Solar Energy; Solar Radiation; Sun ss'a fusion reactor!
Spectral Distritution of Extraterrestrial Radiation; Estimation of extra-
L3
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terrstrial solar radiation; Variations in exira-terretrial solar radiation; Beam,
diffuse and global radistion; Direction of beam radiation; Radistion on
horizonts! and tited surfaces; Measurement of beam, diffuse and global
radiation; Pyranometer, Pytheliometer, Different routes to convert solar
emergy into different forms, (H-2 M-10)

3. Solar Thermal devices :

Basic Principles, Different rypes of soler collectors, Ensrgy balance
equation, Heat losses and efficiency of the solar collector, Sclar cooker,
Domestic hot water system, Industrial bot water system, Solar driers, Solar
pond, Solar distilietion, Solar furnace, Solar refrigeration, Solar power
generation, Solsr space heating end cooling, (H-6 M-12)

4. Flat Plate Cotkctors:

Congtruction; principle of operation; transmission of beam and diffuse
radiation through the glass cover systern; Transmittance- ebsorptance
product; Energy balance squation; Eveluation of heat losses; Efficiency of
s0lar thermai coliectors; Liquid end air flat plate collectors. {H-4 M-8)

8. Selective Coating:

Selective coating, Fdeal choracteristics of selective coatings for various
applicationy;, Types of selective coatings; Materials and technigues fx
making selective ahsorbers; Effect of selective coating on the efficiency of
solar collectors. (H-5 M-10)

6. Contentrating collecions:

Classification of solar concentrating collectors; Concentration ratio and
second law limit of concentration ratio; Compound parabolic concentrator
and its concentration ratic; Cylindrical parabolic concentrator and sizing of
the absorber, Efficiency of solar concentrating collectors; Trecking of solar
concontrators, Applications of sclar concentrating collectors; Central
receiver system. (H-8 M-14)

7. Emergy Storage :

Sensible and latent heat storage systam: Chemical energy siorage systems;

heat exchangers; hwdropen energy; storage, transportation and utilization of

hydrogen, GTEC-concepts. (H-6 M-10)
1

8. Testing of Solar collecters -

Testing procedure for liguid fiat plate collector and air flat plate collector.

{H6 M-8}



Reference Books:

1. Solar Engineering of Thermal Processes, Duffic, J. and W.
Beckman( 1981}, John Witey and Sons Ine.

2 .Solar Energy-Principles of Thermal Energy Collection and Storags,
Sukahtme, 5.P., (1995} Tate McGraw Hill Co. Ltd.

3. Solar Energy Fundamentals and Applications, Gerg, H. P. and
Sutyeprafash (1997), Tota MoGraw Hill,

4. Soler Thermal Engmemng Syatems, Tewan, G, N and Suneja S .(1997)
Narosa Pubhshmg Houge,

5. Solar Power Enginlnlmeru:lg{r Magal, B.S.(1990) Tara McGraw Hill,

6. A Text bock on Energy Systems Engireering, Pandey, GN. {1984},
Yikas Publishing House.

7. Implementation of Solar Thermal Technology, Larson, Roanald and
Ronald west {i%96), MIT Press, ISBNO-262.12187-5.Part LILELIV,

8 Energy Meteorology Part-I, Heineman, D.(1999) Solar Ragiation, Carl
V, Ossietzky Universitat, Germany,

9. Renewable Enargy Sources and Conversion Technology, Bansal, NK.,
MK M. Meliss (1990} Tata McCraw Hill.

PHY-302(C): Communication Electronics

1. Modern Electronic Communication:
Block disgram of communication system, function of each block, modulation,
necessity of modulation, types of modulation. (H-2 M-4)

1. Amplitade modulstion & detection:

Theory and mathematical expression for AM, AM modulstion factor
(importance & decivation), Frequency spectrum, power relation in carrier and
side bands, ides of §SB, S5BSC, DSB, DSBSC, AM circuits, Class C
moculator, FET reactance balanced modulator, methods for 558 generation,
Block disgram of AM trapsmitter and function of each block, diods as AM
detsctor, \ ! (H-4 M-8)
3. Frequency Modulation & Detecilon: |
Theory and mathematical expression for Fm, frequency deviation, modulation
index, difference between AM & FM.
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F.M. generation system — Different fypes, FET regetancs modulator, varacior
diode modulator,
Transmitter- Block diagram and explanation, FM detection- phese shift,
Foster seller discriminator.

(Fi-4 M-8}
4. Aniennn :
Antenna parameters- power gain, isotropic radistor. radiation resistance,
directivity, directional gam, radistion parameter, polwrization, effective
apparans, efective length, front to back ratio. Types of antenna- Half wave
dipole {without methematical derivation), Yagi & dish antenne.  (H-4 M-5)

5. Elements of T.V. System :
TV fundsmentals, sound tansmission, picture fransmissin, souand
trensmission, sound reception, picture reception, front panel control of TV,

TV slandards. (H-4 M-5)
6. Scanoing:

Horizontal, vertical and progressive interfaca scanning, synchronizing and
blanking pulses, compasite video sigrals. (H-2 M)

7. T.V. Camera Tube:

Detail explanation of Videooan tube, T. V. transmitter —Block diagram and
function of each block., T.V. receiver- Block diagram mnd function of cach
block. {H-4 M-5}

8 Colowr T.V.:

Compatitility, colowr perception three cotour theory (mixing of colours),
colour TV camera, fuminance signal, chrama signal, (colour difference gigna!
of colour), colowr TV picture tube, Trintron colour picture tube, simplified
block dizgram colour TV receiver and function of each block.  (H-& M-§)

9. Telephone Network :
Elamental phone sysiem, public telephone network, central switching,
hicrarchy of switching offices, switched lines and leased lines, crossbar
switch, cammen canirol, mobile telephone oommunication, celtular concept.
(H-4 M-§)
10. Remote contral of receiver fanction :
Remole transmitter (diagram of remote IR tansmitter and explanation),
remote contro] receiver { Block disgram and ifs cxplagation).  Pulse
Modulstion — ldea of pulse modulation, sampling theorem, snalog pulse
modulation, digital pulse modulation- PCM {[ntroduction 2nd quantizatica),
Analog pulse modulation-PAM, PWM, PPM. (H-6 M-10}
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11, Optical fiber Communleation:

Block diagram of optical fiber communication, function of each block,
construction, single mode, muiti mode, graded mode, step index and
advantages, (H-4 M-6)

12. Satellite communication: ,

Elements of satellite cormmunication systems, geostationary satellite,
geostationary ochit, uplink, downlink, TV broadcast via INTELSAT &
DOMSAT, Areas of application of satellite, {H-4 M-8)

Reference Books:

I. Electronic comraunication- Sanjeeva Gupta {Khanna Publication, Dethi)
2. Blectronic communication system : Fundamentals through advances
- Wame Tomdsi (Prentice Halt Publication) . .
( " . Basic Electronics — D.C. Tayal
4 TV Fundamentals — Aril Maini
5. Elestronic commimication system — Kennady.
6. Electronic commumication- Roddy & Coolen. .
7. Electronic commumication — Deshpande & Deshpandn
8. Satellite communication — Giglardi Robart M, ¥
5. Antenna — K.D.Prasad.
0, Electeomic comtunication, modulation & transmission — Robert J.
Schioenback (Universal Book Stall Dalhi)
11, Muxiern Satellite & Cable T.V.Manual — Manohar Lolia.
12, Mosocheome & Colour T.W. ~ R.R.Gulati
13, Colour T.V.Trouble shooting — R.C Vijay (B.P.B.publication)
14, Colour TV Principle & Practice - R.R.Gulati {MNew Age international
Publications)
¥5, Electronic Communication systems- {I™ edm-:m, Blake Thomson, Delmar
Publishers.

16. Electronic Communication systems- 1il* edmﬂn Dungan Delmar
Publishers.

f'

PHY-303(A): Systematic Materials Analysis
r
1. Charaeterization Technigques:
Impartance of materials characterization, Classification of characterization
techniques, Desiructive and non-destructive techniques, Electramagnetic
spectrum, Properties of slectromagnetiv radiation. (H-6 M-8)
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1. Isfrared Spectroscopy:

Range of IR abmorption, Requirements for infrared rediation Absorption,
Theory of TR absorplion Speciroscory, Linear moleculss, Symmetric top
molecules, Asymmetric molecules, Spectrophotometers, Application of IR
Spectroscopy, Limitation of 1R Spectroscopy. (H-8 M-10}

3. Raman Spectrascopy:

Charscteristic propertics of Raman Lines, Differences between Raman
spectra and infrared spectra, Mechanism of Raman cffect, Instrumentation,
Imensity of Raman Lines, Applicetion of Raman spectroscopy, Laser Raman
SpeciToscOpy. (H-2 M-10}

4. Ultra Violet & Yisible Spectroscopy:

Colour and light absorption, The uh.mmnphm'e concept, Theory of electronic
spectroscopy - orbital invelved i electronic transitions, Laws of light
absorption-Beer's and Lambert’s laws, [nstrumentation. UV spectrometer,
Sample and reference cells, Vacuum ultravioiet, Applications of UV visible
SPECITaSCOpY. (H-8 M-14)

5. X-Ray Diffraction:

Crystaliine state, X-ray diffraction prooesses, Prelminery discussiom of
powder and single orystal pettern and their information content, Structure
determiration, Particle size determination, Crystailography by diffraction of
radiation cther than X-ray. Applications of X-ray diffraction measurements.

(H-6 M-14
6. Surfsce Spectroscopy:
X-ray Photoelectron Spectroscopy, Auger electron  spectroscopy, Loss
spectroscopy, sadsorption and desorption, Different energy analvzers.
(H-5 M-12)
7. Electron Microscopy:
Optical ticroscopy, Scarnmpg #lectron microscopy, Electron diffraction.
Secondary electron emission, electron microprobe analysis, EDAX.

(H-6 M-12)

Referexce Books:

|. Elements of X-ray diffraction, B. D Cullity, Addision-Wesely Publishing
Co. [nc., TISA.

Z. SEM microcharacieriztion of semiconductors, D,B.Helt, and D.C.Joy,
Academic Press, New Delhi.

3. Fundamentals of Molecular Spectroscopy, C.N.Banwell, Tats McGraw-
Hill Publ. Cer. Led. New Delhi.
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4. Instrumental methods of Analysis (Seventh Edition), H.H, Willerd, L.L.
Merritt, John A Dean, F.A. Settle, CBS Publishers and Distribuators, New
Diethi-1 ] (002,

- t
PHY-303(B): Physics of Nanomaterials

1. Inotradbetlon:

Idea of crystalline, microcrystélline and nanogrystallineg materiala. Free
electron theory[qualitative idea] ang its features, [dea of band structure,
metals, insulators and semiconductars, Density of states in bands, varistion of
density of states with energy, variation of density of states and band gap with
size of crystal. . R {H-4 M-8)
2. Propertics of annomaterialy: i
Mechanical, thermal, structural, optical, maghetic and electrical. (H-6 M-8}

3. Synthesis of nanomaterialy: & - '
Fhysical, chemical, biclogical, arc deposition, cluster beam, laser depasition,
MBE, MOCVD, glasses, Zsolites, polymer media, chemical, seif assembly.
{H-8 M-16)
4. Anajyshs of nanostrovtares:
Microscopies-TEM, SEM, AFM, XRD, optical: UV-V'IS IR, XPS.
(H-8 M-12)
5. Photonics and Magnetomies:
GMR, CMR, Spinironics, photomics. Determination of particle size, Increase
in width of XRD peaks of nanoparticles, shift in photoluminescence peaks,
variations in Raman specira of nanomaterials. (H-8 M-16)

5. Applications:

LED, SET, GMR, Display panels, sensors, medical. (H-5 M-4)
6. Cruantem dots:

Electron confinement in infinitely deep squere well, confinement in two and
on¢ dimensionzl well, ldea of quantum well structure, Quantum dots,
Quantum wires. (H-§ M-16}

Refercnce Books: - ;

1. Quantum Dots: L.Jacak, P. Hawzylak, Wojs Springer {1997)

2. Optica] properties of semiconductor banocrystals: S. V. Gaponenko
Cambridge Press (1997), :
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Semniconductor (uantum Dots: L.Banjaj and 5. W.Koch.
Low dimensional semiconductors.: M.1 Kelley Clarenden,
Fhysics of low dimensional structures : J.H.Davis Cambeidge (1998},

Physics and applications of semiconductor micrestructures:- M.Jaross
Claremidon {198%).

o B

PHY-303{C): Acoustics and Entertainment

Electronics
1. Baslc Principles: _
Sound Wave propagation, plane and Spherical waves, Plane wave equation
{No derivation},Acoustic Intensity, Energy density, Acoustic impedance,
Decibel Scales: Intensity level, Sound Pressure level, Sound power level,
Loudness level, Equivalent continucus sound fevel, Lasgt, Perceived noise
level LEPN, Moise pollution level, LMP.
Human Speech and hearing mechanism, Threshold of audibility and feeling,
Analogy among Electrical, Mechanical and Acoustical systams.

(H-8 M-12)
2. Architectural Aconstics:
Reverberation time, Decay of sound in a live room, Sabine Equation, Decay
of sound in 2 dead room, Eyring's Journals, Optimum reverberation time,
Coefficient of absorption and its measurement. Methods of measurement of
reverberation Gime, Synthetic reverberation, Acoustical evajuation of Theatre!
auditoria/ studics, Requirements for good acoustics of Theams/Studios
auditoria. Sound remforcement systems for aeditoria. Amplifier power
requirements, Audio delayers. (H-E M-1E)

3. Loudspeakers:

Direet radiator dynamic toudspeakers, Horn loudspeakers, Dirmiuq,ul
characteristics, Equivalent orcuits, Efficiency of loudspeskers, Specinl
Purpose Toudspeakers, Loudspesker systems, woofer, midrange/squankes,
tweeter, Crossover, networks, Loudspesker Cabinets. {H-6 M-10)

4. Microphones:

Carbon, Condenser. Moving cofl dynamic and ribban microphones.
Microphone  seasitivity, directional characteristica and  applications.
Calibration of microphones, (116 M-8)

3. Sound Recording und Reprodycing systeos: )
Basic requirements of a system for good quelity recording and repraduction,
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Fi-Fi system, volume cofmpressors. Viviters and expanders, Graphic
qualizers, Monophonic and stereophonic somd reproducing svstemns,
Magnetic tape sound recording and reproducing systems, Basic principles
Analogue recording, Digitat Audio tape, recording {DAT), Noise reduction in
sound reproducing system<{I) Dolby A., B. System, Basic ptineiples of
compact Disc (TD), audic systerns. f (H-8 M-15)

6. Muskc: . .
Characteristics of musical notes: Vibratio, tremolo, portamento, waveforms of
typical musical tones, Basic principles of musical instruments, Electronic
musical instruments, Computer music, MIDI and applications.  {H-6 M-8}
. ’ -l- H
T. Ultrasonic and underwater seoustics: _
- Ultrasonic transducers-Principles and applications, Under water acoustics-
Principles and  applications of underwater. transducers, underwater
' romusieation, SONAR.Y;, I H6MSB)
: . 1 :
Reference Bools: -

Fundamentals of acoustics {2 Ed. -Kinsler and Frey.
Acoustics-W. W Sets (Schwin series) '

Music Physics and Enginecring-HIF Olson

Acoustics Measurement-L.L, Bernek {
Basic Acoustics-D.E Hall g
Technical Ascepts of sound-(Vol )Richardzen .
Noise reduction-L. L. Bernk. v
Audio Cyclopedia-H. Tremanic .
Hand book of scund Enpineors (New Audio cyclopedia)G.M. Baltoh
{Ed.) ' o

10. Acoustic techniques for the Home and Studio-F Altor Everest.

L1. Design for good acoustics and noise control- )£, Moare.

12. Acoustics sourcebook-S. Parker{Ed).

W oo B L D

| bl ;
O PHY-303(D): Biomedical Instrumentation

1. Bioelectric Signals And Flectrodes : S

Origin of Bicelectric Signsls, Recording electrodes, Skin Contact Impedance,
Electrodes for ECG, Electrodes for EEG, Flectrodes for EMG, Electrical
Conductivity of Electrode Jellies and Creams, Microelectrodes. {H6 M-10)

.
r

2, Cardiveascular System : I
Physiology of Heart and Cardio vascular System, ECG Lead Configuration,
T '. -
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ECG Recorders, Vector Cardiograph, Phonocardiograph, Charecteristics of
Blood Fiow and Blood Pressure, Measurement of Cardiac-output.

(H-7 M-10)
3. The Nervoas Systenss :
The analomy of the Nervpus System, Neuronal Communication, Newronal
Recepiors, The Somatic Nervous and Autonomic Nervous System and Spinal
Reflexes, Neuronal Firing Measurement, EEG Measurements, Recorder for
EEG and EMG. (H-7 M-10}

4. Therapentic Equipment :
Cerdiac Pacemakers, Cardiac Defibrillators, Short Wave, Digthermy
Machine, Microwave Diathermy Machine, Ultrasonic Therapy Unit.

{H-8 M-16)
5. Medical Imaging System :
Instrumentation for Diagoostics X-Ray — Properties, X-ray Units, X-Ray
Machines and Geneyation of X-ray, X-ray image intensifier, Television
System, C.T. Scan {X-ray Computed Tomography),
Ultrasoalc Tmaging System- Physics of ultrasound, Basic Mode of
Transmissicn,
Uhtrasoale Display Modes — A Scan, B Scan end m Scan, Biological Effects
af Ultrasound.

6. Paticnt Moaitortug System :
System Concepts, Measurement of Heart Rate, Blood Pressure Measurement,

Measwement of Temperature, Messurement of Respiration Rate. (H-7 M-8)

7. Electrical Safety Of Medical Equlpment :
Physiclogical effeets of eisetrical current, Electric Shock Hazards, Methods
of Accidemt Prevention, {H-4 M-6)

(H-9 M20)

Releresce Bools:

1. Handbock of Biomedical Instrumentatjon- R.5.Khandpur, Tata MeGraw
Hill Publishing Company Lid.

2. Biomedical Instrumentation and Measurements — 2% Edilion, Leslis
Cromwell, F Weibell, C_A Pfeiffer, Preatice Hall of India

3. Medical Madical Instrumentation- Application and Design. 3¥ Edition,
tohn . G. Webster, Editor- John, Wiley and Sonc, Inc.

4. Biomedical Instrumentation and Messurements: Lesiie Cromwaeli,
Fred.J.Weibell, Erich A Pfeiffer (2™ edition)

Y. Handbock of Biomedical Instrumenistion: R. §. Khandpur,, TMH
Publishing Company,
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Introguction to Bigmedical Equipment Technology: Carr and Brown
{John Wiley and Sons 1981 )

7. Principles of Neyrnl Science: Kandel and Schwart, (Elserviar. Morth
Holland 1931]
A
PHY-304 Special Practicals: Lab I
Group A: Ay six of the following: +
I. Analysis of given umnpmn.'ld by Thermogravimeiric enalysis {TGA).
2. Analysis of given compound by Differential thermal apalysis (DTA).
3. Deposition by spray pyrolysis and thickness meaasurement by
gravimetrie method,.  #t R A &
4, Synthesis of CdS thin film by chemical bath deposition (CBDY} method.
5. Study of dieleciric behavior of BaTi0, sample.
6. PAM, PWM and PPM using [C-555
7. Design, build and test Half and Full substractor.
B. Design and sty Notch fileer using [C-741.
9,  Design, build and test up-down counter. i
10, Design, build and test code converter circut,

1.

Ta stuty the Hom antenna characteristics using microwave bench.

Groep B: Any six of the following:

Microprocessor w -k f

1.
.
KB

kol

e oo -

Square, Triangular and Ramp wave generstor LSIRE MiCTOProcessor.
Interfacing an eight bit ADC with microprocessor.

Write a program for four digit hexadecimal countez, The counter should
stop and resume counting by pressing akey. .- g

Temparaturs measurement using ADC. ’

Head data throngh thumb wheel mtnhes and dizplay it on monitar and
T-segment display. -

Write a program to coniro! relay switches with a delay of | second.
Average the given set of data and display the result in decimal form.
Stepper moctor speeﬂ control using micteproosssor.

R:adsh-mgtllmughkeybuard“hmhlstermmawdbynnyspmﬁnd
character and reverse the string, f

23
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10. Read two digit hexadecimal number through key board and convert it

into binary form.
Interrupt driven clock. (Ref, Ramesh S.Gaonkar Page No.376)

Solar energy !

i
2
3.

7.
8.

9.

Determination of Calerific value of Woud/Cow dung
Study of Qptical Properties of Seiective Coatings.

Study of |-V Characteristics of Solar Cell (Variation of ntemsity,
Distance between Source and Solar Cell, and Load variation)

Study of Power versus Loed Characteristics of Soler Photovoliaic
Sysiems and Study of Series and Paraliel Combination of Solar
Photovoitaie Panels.

Study of Solar Photovoltaie Systems such as street light, water punping
system, domestic: lighting system, Solar lantern #1c.(Any two sysiem)

Studty of Sclar Flat Plate Collactor. Piot of Efficiency versus delta T/1
UV

Study of Hot Water System.
Detexmination of Heat Loss Coefficisnts in Flar Piste Collector.
Study of Solar Dryer (Hot Alr Collector)

10. Study of Solar Still.
11. Performance Evalustion of Box Type solar cooker (Finding Fl and F2)
12. Performance evaluakion of Concentrating Type Solar Cooker-5K14..

Biooedical Instrumentation

Moo R W

ECG preamplifer- instrumeniation amplifiers design & testing.
Active filters for biosignals-design & testing.

Waveshaping circuits for cardiac pacemaker

Acostic impedence mesurement

Recording of action potentials with exira cellular electrades.
ECG signa! recording with Structure elecirodes.

Blood pressure measurement with transducerfpressure differentiation
circuits.
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PHY-30S (11" Semester): M. Sc, Project

Activities:

To display the list of “project titles” on notice board.

To orgenize a meeting of project supervisors end sludents to discuss.

To finalize the project titles as far as to match student’s particular interest.
T survey the Lifecature. ]
To s¢t the expariment/to start Preliminary Experirmental work
Internsl oral examination( 20 Marks). * "

oot R oW b~

PHY-401: Condensed Matter Physics-11

i .

1. Charge carriers snd Fermi level in sembcondactor in Equiilbriom:
Inirinsic carrier concentration, and Fermi level position, Empurity carrier
concentration, Equilibrium dleteibution of electron and boles and its
temperatore dependence, Position of Fermi level and its variation with
temperature nd concentration. Temperature dependence of MIRTY CAITICTS.

. : (-6 M-10)
2. Imperfection ia atomic packing: ;
Classification of imperfections: Point defect-Schottky defect, Frekel defect
and theit concentration in equilibeium. Line defeet: Origin of edge and screw
distocations, mechanism of plastic deformation in solids, stress and strain
Fields of screw and edge dislocations. Elastic energy of dislocations. Various
methods to estimate density of dislocations. Experimentsl mcthod of
observing dislocations. Dislocation and Growth of crystals. Motion of
dislocation, cresp, Frank and Read source {multiplication of dislocation).
Colour centers ; F-centres, V-centres, {H-§ M-15)

3. Charactertzation of semiconductor solids

Measurement of registivity, mobility, carries concentration, diffusivity, Hatl
coefficient and carrier types for majority carriers, Hall effect in intrinsic
semiconductoes, Haynes-Schockley experiment: Mobility, diffusivity and life
time of minority carriers. {H-3 M-12)

F

4, Luminescence: _

Types of luminescence, Excitation 2nd emission, Decay mechenism, Thallium
activated alkali halides, sulphide phosphors. (H-& M-8)

5. Mossbanr effect; - . 1

Elementary considerations. Theory of Mossbaur  spoctroseapy,

Tnstrumentation, Application of Mossheur spactrescopy. (H-4 M-8}
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6. Photoconductivity:

Historical survey, Photoconducting muaterizls, Electionic  transiions,
Pholoconductors, Absorption and  Exciiation, Trapping and capture,
Recombination, Life time, Photoconductivity, Capture cross section, Simple
mode! of photoconductor, Excitation, Absorption. Excitation across the gap,
Trapping and its effects. (H-3 M-12)

7. Superconductivity:

Basic concept, Occurrence, Misssner effect, Critical field, type-l, type-ll
supereonductors, Critical currents, Thermodynamics of super conducting
transitions, London equations, Coherence length, London penstration Depth,
BCS theory of superconductivity, High Tc super conducting materials.

{H-8 M-15)
Reference Books:
i Semiconductor and Electronic Devices : Adir Bar-Ler (1987), Prentice
Hall India.
L Physics of Semiconductor Devices : Roy, DK, (1992}, University's
Press

3.  Salid State Electronic devices: Streetman, B.G. (1990),)™ Ed.
Englewood cliffs, V. J., Prentice Hall India.

4 Introduction 1o Selids: L. V. Azaroff.

5 The Physics of Engineering Solids : T, 5. Hutchison and D. C. Baird.
8, Solid State Physics : B L. Singhsl

7. Fundamentals of Solid Seate Physics : Saxena and Gupta.

B Mossbaur Effect : G. K. Wertheim.

9. Introdustion Mosshaur Effect : V. G. Bhide.

10.  Crysial Growth end Characterization: R Useda, 1. B. Mullin.

1. Photoconductivity of Solids : Richand H. Bube, John Wiley and Soms,
[nc.

12.  An Introduction of Luminescence of Solids: Leverenz H.W,, John
Wiley and Sons, New York {1950)

13.  Solid State Physics: A _J. Dekkar, McMillan students Ed.

14, Introduction ta Solid State Physics: C. Kittle, Wiley Eamern Lid;
Editionas.

15.  Solid State Physics: C. M. Kachhara, Tata Mc Graw Hill Eds.




PHY-402(A): Computational Methods and
Programming using *‘C' Language

L. 'C* Language :
8) Review of C language for preparing and running *C' programs.

. . {H-5 M-8}
b} Peinters: The concepts of pointers, The address operstor, pointer
arithmetic, pointers as function parameters, pointers and arrays, Dynamic
storage allocation, . (H-3 M-5)
¢) Stroctores and Unlons: Declaration and period operator, structure
tnitialization, structure and arrays, structure and functioms, structire and
pointers, struchre -_.vithin structure, Unims_, Rules to uss umions.  {H-3 M-6}
d) File handling: Opening and closing a data file, cresting & data file,
processing a date file, - . ? (H-3 M-5)

-

1. Numerleal methods: '

In the following topics on numerical methods, students are expected to be
able to write programs nsing “C” language as well Bs perform rumerical
calcnlations using elecironic calculators and mathematical tables,

8) iterative methods to obtain roots of equations: The method of
successive bisection, false position method, Newten-Raphson method.
Dezivation of formula and advantages as well as limitations of these
methods over each other, (H-8 M-12)

b} Interpolation: Definition of interpolation and extrapolation, finite
differences, Interpolation with equally spaced and umevenly spaced
points, Lagranges interpolation, curve fitting,, polynomial feast squares
and cubic spline fitting. ' {H-8 M-12}

) Namerienl Integration: Derivation and application of Trapezoidal,

Simpson 1/3 and Simpson’s 3/8% rule. -~ r (H-7 M-12}
d)  Solation of simoltantons linear equatons: Gauss elimination method,

pivotal condensation, Ganss Seidal method. {H-T M-12}
€} Solutlon of first order differential equation: Eulers method, Runge-

Kutta methoda, (H-4 M-3)
Reference Books: ;. - [ X

. The *C' Programming Language: Kemighgn B.W. & Ritchie D.M.
{Prentice Hall Indig Pvt, Ltd.) .
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2. Letus'C": Yeshwant Kenetkar (BPB Publications)
3. Schaum's amuline of theory and problems of programming with *C"
Gottfiied B.S. {Tata McCraw Hill Pyblishing Co. Ltd.}

4. Programming in ANSL C (I[™ Edition): E.Balagurusamy {Tata McGraw
Hill Publishing Co.Ltd.)

5. The C language Trainer with C graphics and C™ ;). Jayasri ( New Age

Internations! Pvt. Ltd. New Delhi.}

The spirt of *C ;. Mullish Cooper { Jaico Publishing Co.New Dethi)

Programming in ANSI C : Ramkumar (Tata McGraw Hill)

Introductory methods of Numnenical Analysis: 5.5.3astry.

Numerical Analysis : Goel and Mitusl (Pragati Prakashan, Merrut}

10. Numevical methods for engineers with programming end software
applications : Steven . Chapra, Raymond, P.Canale (McGraw Hill}

11. Numerica] Methods problems and soluticns : MK, Jain, 5. R.K. lyenger,
RLE. Jain {Wiley Eastern Lid)

12. Numerical methods for Mathematics, Science and Enginsering: John
Mathews (Prentice Hall India Pyt Lid)

13. Numerical Receips in C : Willam Press & Teukolsky (Cambridge
University Press)

14. Computer Oriented Numerical Methods : V. Rajaramen (Prentice Hall
India Pvt Ltd}

0 oo

PHY-402(B):Renewable Energy Sources

1. Cooventional Seurces of Energy:
Fossil fuels, coat, oils and natural gas. Hwiro power, Nuclear power,
Electrical power, limitations, Indizn Energy scenczio {Sukhaine).
Renewable Energy Souwrces: Solar, wind, bromass, Tidal, Geothermal,
Hydrogen b5 source of energy. Their potential {Sukhatme}

(H-6 M-12)

L. Solsr Emergy:

Fundamentals of photovoltaic energy conversion, Principles of solar cell,
materinls and fabrication technologies of solar ¢ell, P. V. Systems, stract
lights, water pumps, radio TV, small capacity power generstion, energy
storage through charged batteries. {H-10 M-i6)
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3. Biomass Energy Converslon Techuologies:

Types of hiomass energy conversion processes, photosynthesis, generation of
biogas, digesters and their designs, pyrolysis and gasification, fermentatiom
process, waste as source of energy. . , fH-8 M-i0n

4, Wind Energy: i ¥

Origin end classification of winds, relation between wind velocity and power,
principles of wind machine and its performance, horizontal and vertical axis
wind miils, merits and limitations of wind enetgy conversions, (H-8 M- 16)

5. Ocean Energy: - I
Ocean a3 the potential entrgy resource, origin of oczan temperature,
differenos and its use as the energy resource, Ovesn waves, energy and power
from ocean waves, arigin of tidal energy and tidal energy schemes.
o _ Lo (H-6 M-10)

§. Hydrogen Energy Technology: i
Hydrogen s clean source of energy, sources of hydrogen Thermodynamies of
water splitting, photoelectrolysis of water, Direct thermal decomposition of
water, Thetmochemical production of hydrogen. Use of hydrogen as fuel, use
in vehicular transpart, Hydrogen for electricity generation, Fue) Cells.

. : {H-10 M-16}
Reference Bools:

L. Solar Energy Utilisatio: G.D.Rai, Khanna Publishers (19946)

2. Solar Energy Conversion: . P, Sukhatne(2™ editions)

3. Terrestrial solar photovoltaics: Japan Bhattacharya, Naros
Publication House New Delhi(1998) . P

4, Energy Technology: S.Rao, Br.B.B.Parulekar, Kharme Publisher
(1995} c.

Solar Cells : M.A.Green E

Solar Thermal Engineering: J.A.Duffe

Hydrogen as an Energy carrier Technologies systems Economy:

Winter & Nitch

Solar Energy Conversion:; A. E. Dbmon & I, D, Leslie.

. Power plamt Technology: M. M. El. Wakil,"

1. Solar Energy and Rural Development: S.H.Pawar, C.D.Lokhande &
R_N.Patil L '

11, Wood Energy Systems : O.P.Vimal & M.5.Bhatt,

12.  Biomass Erergy : S.H.Pawar, L.J.Ahosale, A.B.Sabale, 5.K.Goel.

13.  Energy through solar Hydrogen aliernatives : 1.0 M.Bocksis.

4. Cryogenics and its Applications : S.HPawar, V.N.Shinde,
K.G Narayan, Khedkar, 4

o

o e
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PHY-402(C): Lasers and its Applications

1. Basic of Lasers: )

[nterection of radiation with matter: Absorption, Spontaneous and Stimulated
emission, Einstein’s coefficients, Population inversion for amplification of
light. H-5 M-3}

2. Theory of Laser Qacillator:

Two level system {Ammonis maser- Physical separation of excited species
from those in ground state). Three and four level system, Rate equations for
three and four tevel system, Threshold pump power, Relative merits and de-
merits of three and four level systemns. (H-6 M-10}

3. Optical resomnstors:

Resonstor configurations, Stability of resonators, Characteristics of Gaussian
beam, Transverse and longitading! modes, Mode selection tachniques (at least
two techniques in each case), Losees in resonator, Hardware design-laser
suppart structure, Mirror mounts, Optical coatings ete. (H-8 M-10}

4, Solid Stae Lasers:
The Ruby laser, Nd: YAG laser, Nd: Qlass lasers, Characteristics of
semiconductor leasers.
Gas and Dye Lasers: Excitation in gas discharge, Collisions of 1% and 2*
kind, Electron impact excitation-its cross section, Different types of pas
tasers: He - Ne, Ky, COj, Metal vapour lasers, Excimer and chemical lasers,
Dye lases,
Gas Lasers: Process of excitation and de-excitation in gas lasers, Neutral-
Atom gas Jaser, Lamb-dip phenooienon and construction.
Meial vapowr lasers: He-Cd and He-Se lasers, construction of metal vapous
lnsers.
Molecular Gas Lasers: Energy levels of molecules, Vibrational-Rotaticnn!
lasers; COq-laser system, Comstruction snd working of COp-Laser, Different
types of COy lasers.
Vibranic Lasers: Construction and working of Np-Laser, excimer laser,
Drve Lasers. Cherscteristics of dye lasers, Rate equations for dye lasers.
_hemicai Lasers: H;, F; mixture and DF, COy mixure iasers,

(He14 M-24)

5. Laser purameicr messurcments:

Meesuraments of Laser power. energy-wivglength, frequency, line width.
Detectors and their operational mechanism including specific properties like
rise time spectral response ete. (H-? M-12}
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&, hpfpllcatlvuns i Laspys:

Cptics]  communication, Holography, Laser Spectroscopy, material
processing: welding, hardening, drilling, cutting. Medical applications, Laser
range finding, Laser fusion, Military applications. {H-8 M-16)

Reference Books: F
1. Principles of Lasers: O.Suelto-Plenum, 1982

Laser Fundamentals: W. T. Silfrart.

An introduction to Lasers and their applications: D. C.0.5hes, W. Russell
and W.T.Rhodes {1977) Addition , Welslay PuhCn

Laser Applications: Ed, Monte Ross, Vol.II] [197’.-‘} Academir Prece,
Principles of laser and their applications: br_l,r Callen, O'shea, Rhodes.
Laser guide book: THechr. . &

Lasers: A, G S:gman Oxford University Press 1936

Lasers and non linear uptlcul! B.B.Laug (2™ edlhl:m}

w

L L
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PHY-403(A): Microwaves : Theory and
-' Applications

1. Prerequisite:

Electron motion in electric ficld, magnetic field and ¢leckomagnetic field,

Electric and magnetic wave equations, Poynting theorem, plune wave

prepagation in free space, poor conducter, gogd conductor and lossy

dielectric, oo - (H-6 M-8)

I

Pussive Elements: '

1. Transmission Lines:

Intreduction to microweves and its applications, Skin effect, Transmission

line theory, TL equations and their solutions, Open end terminated

transmission {ines, Line impedances, Line admittance, reflection coefficient,

transmission coefficient, standing wave ratio, [mpedance matching, Smith

chatt, Single stub matching and doubls stub matchmg (H-8 M-10}
En- 4

3. Waye Gurdes;

Rectanguler end Circular wave guides, Sulutmn of wave equation in

rectengular co-ordinates, TE and TM modes in rectanguler wave guide,

Power transmission, Power losses and excitation modes in rectangular wave

guides. | (H-6 M-10}
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4. Wave-guide componepis:

Attenuators, filters, junctions. rectangular cavity resonalor, circular cavity
resonator, E-plane (series tee), H-plane {shunt tee), magic tee (Hybrid tee),
directional couplers, hybrid rings {Rat-Race], wave guide corners, bends,
loads, Microwave circular isoiators, Hybrid couplars. (H-6 M-}

Active Elements:
£ Microwsve Generators:

Microwave generation problems and. principles, Tubes: Two cavity kiysiron
and Reflex-klystron. Klystron operations amplifiers and oscillatars, velociry
modulation, bunching process, output power and beam Joeding efficiency of
klystron,

Reflex Klystron: Velocity modulation, power output efficiency, electronic
adminance.
Magnetron, Traveling wave tube amplifier : construction and operation.
Microwave transistors: Principle of operation, microwave characteristics-
cutoff frequency, cusrent pain, power gain.
Verisble diode : Principle of operation, use of varacior dinde for frequency
multiplication. Microwave Tunnel diode: Principle of operation, Gunn diode,
MOSFET, PIN diode: Principlie of operation, microwsve characteristics.

(H-9 M-16}

6. Measurements:
Smith chart: Derivation, use of chart for solving various problems in wave
guide/ transmission lines,
Microwave measurements: Measwrament of impedance, power, frequency,
atteruation, SWER, dielectric constant, quality factor,

(H-6 M-10)

7. Applicalions:

» Radar; Block disgram of pulsed Redar and its werking.

= Miarowave ovens: Design requirements, sizes available, application
BTEAS.

2 Medical applications.

» Satcllite: Active, passive, design requirements, payloed, launching
SO HALCE.

= Microwave link

s Masery & Lasers

(H-9 M-16}

Reference Books:

I. Feundation of microwave enginecring . Colin R.E. McGraw Hik 1969,
12
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2. Inorodyction to migrowaves: Atwater, MeGraw HiTl 1962-63,

3. Intreduction to microwave: Whesler MceGraw Hill 1962-53.

4. Microwave semiconducter devices and their citeuit application: Watson
McGraw FHl 196263,

5. Microwave circuits and elements: M.L.5iscdia

&,  Elecromagnetic fields and waves: Jorden *

7. Microwave: K.C.Gupta

8. Eleetronic communication: Ssngeevs Gupts |

9. Introduction to microwsve theory & Measuremebnt :  Lance PUB
MceGraw Hill |

16. Introduction to Radar: MeGraw Hill, 1962,

Ll. Electronics & Radio Engineermyg: MeGraw Hill 1954.

pmo e - o j‘
PHY-403(B): Nm:lear and Parhcle Physics

1. Basic concepis of peneral pmperties of nncltl. :

Masses and refative abundance, Mass defect, size and shape, binding energy,
angular momentum, magmetic dipole moment ‘and electric quadrupels
montent, Wuclear radius , Radioectivity, Units & radiation, Alpha, Beta and
Canma rays decay. (H-4 M-8}

2. Nucleon-Nacieon Interaction:
The deuteron problem, Radina of denteron, 1‘~l111:ul‘n‘.! of interactions-
Electromagnetics, weak interactions and Hadronic interactioms. Nucleon-
nucleon scattering, scattering cross section, Low-energy neutron-protom
scattering, a#nd proton-proton scattering, High energy newtron-protons and
profon-proton  scattering, antinucleus.  Theery of  nuclear  forces,
Measurement of nuclear parameters, Mossbaur effect. [(H-8 M-10}
P

3. Interaction of electrommgnetlc radlation with matter;
Absorption geometrics, Absorption coefficients, The photoelectric process:
general features, variation of crass section with Z and with by, directional
distribution of photoelectrons, average forward momentum, The compton
process: peneral considerations, absorption ¢ross section, angular and energy
distribution of scattered photans and Compten electrons, The pair production
process: theoretical basis, angular and energy distribution of pair electrons,
screening, pair cross section, pair pmductmn in the ficld of an electron.

I (H-10 M-18)
4. Interaction of charged particles with matter:
Energy toss of heavy charged particles: stopping power, range and siraggling,
Cerenkov radiation: specific mechanism, radigtive cross section, technical
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imporiance, Bremsstrahlung:  classical and quentum  mechanical
eonsiderations, angular distribution, radistive oross section.  (H-6 M-1G)

& Nuclear Models:

Liquid drop model, Fermi Gas model, sheli model, collective model, single
particle mode} of nucieus, magic numbers, spin orbit coupling, prediction of
angular moments of nuclear ground states, Nuclear energy levels and their
applications. (H-6 M-12)

6. Reaction dynamice:

The ( of nuciesr reactions, Compound nucleus formetion and breaiup,
Nuclear fission and heavy ion induced reactions, Fusion reactions, types of
nuclear reactors. Theoty of stripping reactions. Basic principles of (i)
electron. accelerstor end (i) iom accelerator. Linear accelerator, oyclic
accelerator, Pelletron Eifsctron gun, Radistion detector, Gas detectors,
Nak{ T'e} detectors, Semiconductor detactors, Bubbie chamber, cloud chamber,
spark chamber, (H-B M-14}

7. Elersentary particle Physics :

Introduction, classification of elementary particles, Particle interactions,
canservetion laws, Invariance under charge, Electrons and Positrons, Protons
and antiprotons, Neutrons and entineutrons, Neuinos and asbnerinos,
Mesens: M, Bion, k-meson, n-mesch, Resonance. states, Quark theory,
Electrumegnetic structure of nucleons. H-& M-10)

Reference Books:

. Concepts of Nuclear Physics: B.L.Choen Tats McGraw Hill
. Subatomic Physics: Franenfelder and Hanley Prentice Hail
. Nuclei and Particles : E. Segre.

. Atomic Nugleus : R. C. Evans

. Basic Nuclear Physics: BN, Shrivastava

Introduction to Nuclesr Physics: David Halliday.

. Introduction to Nuclear Physics ; Herald Enge.

» Nuclear Physics: Irving Kaplan

. Elements of Nuclear Physics: M.L.Pandys and Yadav

. An [ntmduction to Mucloar Physics : Bhide & Joshi

. Nwclear Physics : D.G.Tayal.

WY 0o ~h On o Ln B L B2

—_—
—




PHY-403(C): Environmental Physics
1. Introduction: . y
Environmental science & overview, definition, concept, & soope, types of
environmenttal approeches, Nomeng!afife, environmenta| sagments, nanozl
cycles (hydrologica, cxygen, nitrogen cyele),  + (H-6 M-10)

2. Atmoiphere:
Composition of etmosphere, its structute, evoliution of utmusphﬂ-e, earth's
radiation belance, chemical & photochemigal reactions in' the stmosphere.

; {H-8 M-10)

3. Environmental Resources: .
Forest-Utilization, degradation & conservation water-water cycle, degradation
& conservation Soil-utilization degradation & conservation,  (H-6 M-10)

4. Pollution & environntental problems:

Meaning of pollution, Sources, causes elementary ﬂlud dynamics, factors
governing ait, water and noise pollution Green housé effect’Global warming
ozone hole. El Ninp phenomenou. Acid Ran. ¥ {H-8 M-12)

5. Water Pollution:

Acquatic environment, water polhutant, waste water h'mtment, water quality
paremeters & standerds, sampling, preservation, monitoring techniques pH
dissolved oxygen, chemical oxygen demand, total oxygen demand, mnalysis

of water quality parameter. {H-8 M-14)
6. Air Pollition:

Alr pollutant, air quelity standard, sampling, monitering, sampling, analysis.
Gazeous and particulate matter, (H-4 M-10)

7. Global & Regional Climate:
Elements of weather and climate, stabiiity and vertical and horizontal motion
of air and water, viscous force, inertia force, Raynolds number, energy
balance, pressure gradient force, global climate model and climate of India.
(H-8 M-14)

Reference Books:
1. Envirommental Chemistry: A.X.De
2. Physics of stmesphere: J.T.Hougtion (Cambridge Uni.Press:1977)
3. Renewable Energy Sources; Elbs, 1988, T, Widsll & J.Weir.
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4 The Physics of Mansoons: R N. Keshavmurthy & M. Shunker Rao
Allied Publishers, 1992.

5. Solar Energy: 5.P.Sukhatme. .
 Solid State Energy Conversion: 5 [LPawar, V.H.Shinde.
7 Environmeptal Physics:Eghen Boekar and Rienk Veo

Groundeile{John Willey)

8. An Introduction to Solar Energy for Scientists and Engineess: Sol-
Wieder John Wiley,1982.

9. Numerical Weather Pradiction : .). Haltiner and R_T. Williams Sohn
Wiley,1920.

PHY-403(D): Astrophysics and Astronomy

1. Astropomical Instramends:

Optical telescopes-refracting and reflecting {Newtonian & Cassegrain).
Rudic telescopes. Hubbie's space telescope, SPECIrOSCOPEs, photometry,
spectro-photomeTy, Detectors & image processing. (-8 M-8)

2, Message from siarlight:

Electromagnetic  spectrum, Radistion from heated object, Doppler effect,

Stellar spectra, determinaiion of sundance of slements from stellar gpecira.
(H6 M-10)

3. The Hertzsprung - Ruascl disgram:

Brightness and {uminosity, popalation of stars, H-R diagram, varisbic and

BANAry Stars. ) {H4 M-E)

4. Stellar Evolwiion:

Nuclear Fusion, Fusion reactions in stars formation of Heliun, Carbon
and other reactions, Equatioa of state for stellar interior, Mechanical

and thermal equitibrium m tars gtellar evolution, white dwarfs red gianis,

pulsars, neutron stars, black poles. {(H-10 M-14}
5, Galazics:

Types of galaxies, evolution of palaxies, radiogalaxies, scyfert galexies,
quasars, milky way galaxy. {H-6 M-12)

6. Genernl theory of relativity:

Space time & gravitation, vectors & tensors-conravarignt & covariant

vectory, symmetric and antimymmatric tensors, contraction, space time

curvature, Gexdesics, Principle of equivalence, (H-§ M-14)
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7. Cosmology: -f

Big bang theory, steady state universe, oscillating umversa‘, Hubble’s law,

experimental evidences for big bang, open and close universes (H-6 M-14)
) fl '

Reference Books: u 1

1. Astronomy-Fundamentals and Frontiers-Robert Jastow ﬁnd Maloolm K.

Thompson (Pub. John Wiley & Sons) i 41

2. An Introduction to Astrophysics-Baidyanath B&m (Pub. Prentice Hall
mdia Pvt. Ltd.} ||.

1. Introduction to Cosmology - J. V. Narahkar {Pub: Cambridgu University
Presad b !
4. An Imtroduction to the study of stellar structure- §. Chandarashekhar
(Pub: Daver) " H
5. Measure of the universe- T.D. North (Pub: .Oxford Uitiversity Press).
i

I
PHY-404 Special Practicals: Lab II
- ' I 1_
Groap A: A.ny six of the following: B
1. Photesensitivity of CdS / copper doped CdS thick film sainples.

Z, Study of TEP measursment of thick/thin film sample and type of
semiconductor,

3. To determing the transition temperature and the heat uf lranmtlm of the
given semple of BaTi0y sclid sclution.

4, Tostudy of magnetic susceptibility of given sample by Guay method.

5. Strpctural investigation of a given sample by using X-ray diffraction
spectrum,

6. Measurement of thickness of thin fitm by Tolansky methed.

7. Determination of bend gap energy of u given sample by using
sbsorption/transmission spectra.

8. To study of beam divergence and deterniination of beam dismeter.

9. Instrumentation amplifier with thermocoupls or any other transducer,

10, Inductance simulation vsing 1C-741,

11. Design and build duel power supply using 3- Prn regulator: 78XX &
ToXX series .
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Group B: Any aix of the following:
{Use ‘C’ Language for programmling)

2.

3,

10.

L1.

12,

13,
14,

Draw a flowchart mnd write & program to find the root of the equation
{x =0 by Bisection method.
Draw a flowchart and write & program to find the root of the equation
fix}=0 by Newton Raphson methed.
Deaw a flowchart and write & program to find the root of the equation
fx)y=0 by False position method.
[xaw B fowchart and write a progeam fo integrate the given finction
using Trapezoadal rule.
Diraw @ Mowehart end write a program o integrate the given fmetion
using Simpson’s 1/3 rule,
Draw a flowchaft and writs a program to integrate the given function
uging Simpson’s /8 sule.
Draw 4 Powchart end write & program for Biting of a polynominl of
degree n using Lagrange's Interpolation formula.
Draw a flowchart and write B program. 10 selve given get of simultaneous
equations using Gauss Elimination method.
Diraw a flowchart end write 1 program to solve given set of simultanecus
equations using Gauss Seidal methon.
Draw a flowchart and wriie 8 program to solve given differential
equation using Fuler’s simple methad.
Draw & flowchart and write a progrun to solve given differentisl
equation using Ramge-Kutta method.
Draw a flowchart and write & program for finding the inverse of & given
. of 2 -

Empliment strien { ), Stract { ), Strepy ( ), Stramp ( ) using poinders.
Write a menu driven program 1o create, list, modify and aalculate the
student record details. Assume the following fife structure.

Fegister No.

Subject | mark

Subject 2 mark

Subject 3 mark

Remrwahble Encrgy Sources

1.
p
.

Determination of calorific vaiwe of wood/cowdung.

Determination of wind power,
Wind data analysis of » given gite.
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Microwave i K

P A T -

o e o

Study of passive components ) !
Study of various loads '
Determination of constants of transmission Iins, stn|!hnes
Study of cavity resonator, i -
Study of ring resonator and rejection fler . ]
To design, fatricate and test a sripline resonater.

To prove Bragg's law using microwave dlfﬁ'ac!mn spectrometer
apparains. |

To study reflection of microwaves.

Refraction of mictowaves by Lucile and Paraffin wax prisms.
Diffraction fom multiple slits I

Dietermination of dielectric constant of matmals ]

H} Polarization of micrawaves with grating. |Fi

Astronomy- Astroph ystes

e

To estimate the temperature of an artificial star by ph:imneh“}r.
To study characteristics of 2 CCD camera. * g
Fo study the solar limb davening effect Ry
To polar assign an astronomical tefescope. '

To estimate the relative magnitudes of a gruu;r of stars by a CCD
camera.

Laser

1.
2,
3
4

5.

Porwer distribution within He-Ne Laser.

Determina the spot size of He-Ne laser heam,

Diameter of a given wire by difftaction,

Determination of Brewster's angle and estimation of refractive index of
given transparent material. _

Determination of bandwidth of a given opticl fibre.

Material Science: "

1.

Phase equilibrium diagram for 2 binsry Sn-Pb allu-_.r

2. Smdy of phase transmormaticn in a farroelectric crystals.

3

Thermotuminestenca of aikali halides.
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4. Skin depth of eleciromagnetic radigtion in Al.
§  Siress measuternent of ansparent conducting dxides (Newton's Ting
method} '
6. Determination ?f diffusion coefficient of coball atoms in Gel medium.
7. Determination of direct and indirect tand gap of 2 given materinls by
J¥-visible spectroscapy.
8 Determination of inter atomic bond length in a distomic molecule by
studying rolational vibrationa! TR spectrs.
9. Study of hysteresis of hard and soft fervites.
10. Detarmination of resonance frequency of piezoelectric elemeat.
11. Synthesis of conducting oxide films by pyrolysis method.
)
Refercnces Books : .
1. Experiments in Matevial Science.: Prof. F. C. Subsharao, L. K. Singhal et
al. Tata Mc Graw Hill Publishing Co. Bombay

Expericaents with He-Ne laser : Sirohi

Experimental Physics: Warsnap & Flint.

Experimental Nuclear Physics : Pearson.

Solid State Manual : Pune Lniversity pubiications.
Expetimas wilh He-Ne laser : R.S.Slrotmi, JIT Madeis.

R

PHY-405 (IV* Semester) M.Se.Project

Acihvities:
To complete the experimental work.
To carryout the measwrements.
To characterize the saoples.
Ta oltain the results.
To draw the conclusions.
T write the project repart.
. To appear for Intarnal oral examinalicn {20 Marks).
Project Report:

1. Students have to write & ‘project tepot’

2. A teport should be 2 concise eooount of project work containing fill
descriptions of the sims, methed and catcomes.

3. Length af report should not normally eureed 40 pages.
L
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Assessment Criterta of the project: ! -

The fotlowing criteria are to used in asséssing the project wark:

{iyThe conduct of project work: I=J

The following questions are consigered in asscssmg how well students have

carried out the project work. ' . | ‘
t,  How difficult was the project? )
2. How well did the student understand the sclmtlﬁc principles behind

the project?

How wel! did the student plan the project work?
How much effort was put into the project?

Was an interium report presented om 1ime?

Was the student’s project logbooks adequate? .
How much initiative and/or originality did the student contribute to the
project? al

How well did the student cope with problems that arose during the
course of the project?

Irid & project reach a stage of completion whm mmnmgﬂ.ll results
wate obtained and definite conclusions could be dra'wn?

{ii) The Project Report: Ok

i

P S

T

How well did the report set out the background? 1'|

How well did the report describe the underlying them?

Was the repoit & reasonable length?

How well was the report structured?

How understandabie way the written content?

How well did the report describe the sxecution of the project?
Did the report have an adequate summary or conclusms?

(til) Oral Examinathon:

I.

=

b B

Cid the student adaquately describe what hr.u'she had done in their
projest?

[Md the student have a clear interpretetion of his/her resulis?

What was the clarity and overall stendard of the presentation?

How well was the talk/presentation strustured? .

Did the student pover all the relevant material i:! a reasonable time?
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