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M D S UNIYERSITY, AJMER
M Sc(Physics) Syllabus
Semester Scheme 201 8-1%1&11 Semester)and2019-20(111& 1V
Semester)
Scheme of Examination
First Semester
Four Theory Papers Max.marks:400
Paper -  Classical Mechanies 3 hrsduration Max. marks; 100
Paper -Il Classical Electrodynamics (I)3hrs duration Max. marks: 100
Paper -III Quantum Mechanics 3 hrs duration Max. marks: 100
Paper -IY Mathematical Methods in
Physics 3 hrs duratlon Max. marks: 100
Scheme of Examinatlon
Second Semester
Four Theory Papers Max marks: 400

Paper -V Classisical Electrodynamies (I1) 3 hrs duration

- Max. marks: 100

Paper -V] Atomic & molecular Physics3 hrs duration Max. marks: 100
Paper -VI1 Electronics 3 hrs duration Max. marks: 100
Paper -VII1 Numerical methods and

Computer Programming3 hrsduration Max. marks: - 100
Practical: (including seminar of 6{) marks) 12 hours duration Max.marks:460
Electronics Lab/General & Computer Lab
Note: A combined practical examination (Maximum 400 marks with break
up as below) shall be conducted at the end of semester IL. Thus examination
of practical course in semester | shall be combined with Semester 1I. Each
student will have to present a seminar during an academic year (i.e.l&lII
semester)

- There will be two experiment of 6 hrs, Duration each selecting one from each

lab for two days
The distribution of marks will be as follows:

1. Two experiments{each of 10 marks) - 220 marks
2. Viva voce - 60 marks
3. Record - 60 marks
4. Seminar - 60 marks
TOTAL - 400 marks

Scheme of Examination
Third Semester

Four Theory Papers Max marks: 400
Paper -IX Nuclear Physics 1 3 hrs duration Max.marks: |04
Paper - X Statistical and Solid State 3 hrs duration Max. marks: 100

physics
Paper -XI Advanced Quantum

Mechanics (1)
Paper -XII Elective paper-

Anyone out of the {ollowing

3 hrs duration Max. marks: 100
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3 hrs duration Max.marks: 100
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special papers
Paper XIl(a) Microwave Electronics
Paper XII (b) Solid State clectronics
Paper X1I (¢) Plasma physics -1
Paper X11 (d) Encrgy Studies -l
Scheme of Examination
Fourth Semester
Four Theory Papers Max marks: 400 |
Paper ~XIII Nuclear Physics II 3 hrs duration Max. marks: 100 -
Paper - XIV Solid State physics 3 hrs duration Max. marks: 100
Paper -XV Advanced Quantum 3 hrs duration Max. marks: 100
Mechanics 11

Paper -XVI 3 hrs duration Max. marks: 100

be given 20 hrs. per week (including seminar of 3 hours per weeka]per Eatcll;.
Each laboratory batch for practical must not be of more than lk sft_u en h
Criteria to Pass: The number of papers and the maximum marks tor :nca
paper/practical are shown in the scheme above. It will be necessa? t?rm
candidate o pass in the theary as well as in.the practical part of a paper/subje

separately.

] | ester Examinations shall be required
A candidate fof a pass . each of thepS:un e
(o abtmt = - !

(i) at least 306% marl-é’s“m the agﬁignte of al} thie papers prescribed .fnr the
mation* and  © . oL - o .

?E?rz:nlegst'ﬁﬁ% marks in Combvined practical examination each year. 1

*provided that ifa candidate £ails to secure at least 25% marks in each individua

Elective paper-Anyone out of the following special papers
Paper XVI (a) Microwave Electronics (Only for students who opted Paper
XIT (a) in third semester)
" Paper XVI(b) Solid Siate electronics (Cnly for students who opted Paper
XI1I (b} in third semester)

Paper XV1 (¢} Plasma physics-I1 {Only for students who opted Paper XII
" {c) in third semester)
Paper XV] (d) Energy Studies -11 (Only for students who opted Paper XIi
(d) in- third semester) -
Practical:(including seminar of60marks)l2 hours duration

Max.marks:400

For students opling Microwave electronics as special paper
Microwave L.ab/Advanced physics Lab

OR
For studenis opling Solid state clectronics as special paper
Solid state electronics Lzb/Advanced physics Lab
OR |
For students apting other special papers
Advanced physics Lab 1/Advanced physics Lab 2
Note: A combined practical examination (Maximum 400 marks with break
up as below) shall be conducted at the end of semester V. Thus examination
of practical course of Semester [1I shall be combined with semester IV, Each
student will have to present a seminar during an academic year (i.e. I1I&1V
semester)

There will be two experiment of 6 hrs. duration each, selecting one from each
lab for two days.The distribution of marks will be as follows:

1. Two experiments(each of 110 marks) - 220 marks
2, Viva voce ] - 60 marks
3. Record | - 60 marks
4. . Seminar - 60 marks
TOTAL - 400 marks
Ve kload:
Tl toar naner fivs? by e Lo par weelk (- cheanm Practicnl must

paper ai the examination and also in the Project _wnrkISemlnar. wl}er?;:
prescribed, he/she shall be deemed lo have Ifmled at the examtlna |k5
notwithstanding his‘her havinghnbtainec_! lht_: minimum percentage of mar
ired | aporegate for the examination. o
E?E;II[E?SEI{L;h;h:ﬁ:fmgawarded only at the end of the examination nfth]e ﬁna;
semester on the combined marks obtained in all semesters taken togelhcr, 2
noted below:
First division: on > 8(13% mirks and
cond division: on = 48% inarks, _
(iv) DuseEPnper: If a candidate passes only i". 2 papers mdSl:mestcr I ;::]r lIhI’I:
or in 3 papers in Semester 11 or 1V, he/she will be allm'iﬂ to appi::r o=
due paper only wilh the studenls appearing 10 the same papf_.:r ncrg-_:,}.«;r;h;ad
(v) Division after due paper: [f a candidate clears any papel (s} p di
for a semester's examination afler a continuous penqd.ufthree years, ;
for the purpose of working out hisf}mr division the minimum pasi.n‘ng maL c.sl
only viz. 25% (36% in case of practical) shali be 1aken Into Fccnupd in :—T;E o
of such paper(s)/practical(s) cleared after expiry of the aforesal Eﬁan )
(hree years; provided that in case where a candidate requires maore 1 s
marks in order to reach the minimum aggregaic as many marks out Ei l?nﬁ
actually secured by him/her will be taken 1nto account as would enable hi
her to make up the deficiency in the reguisite mlnlmum_ag,gregale._ |
Note: Non coliegiate candidates are not eligible to appear in the examination,
' ical 15 involved.
where practical 1s (nvo - GURSE DETAIL
FIRST SEMESTER .

Paper -1 Classical Mechanics 3 hrs duration

arks: 100 o _ _
ﬁnte: Syllabus of each question paper [s divided into three units. The question

ivided 1 : - - 1 100 Marks).
is divided into three parts: Part-A, Part B and Part‘ C (tota
l;iﬁif (25 Marks) is compulsory and contains 10 queslions (5!_] wnrds.each).
At least three questions will be set from each unit.Each question carries 2.5
Ks. _ _ -
g:;t-ﬂ (30 Marks) 9 questions (100 words each) wl!l be set taking 3 from
cach unit and candidate 15 required to attempt 5 questions taking at least one

Max.
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question from each unit by it
o o t ot more than 2 from any unit. Each question
Part-C (45 Marks) contalns 06 questions two from each mit. Candidate is

regutired to attempt three questions tak] : :
carries 15 murks (400 wnirrds). 'ng one from each unit. Each question

UNIT-I

Consttaines, Relonomic and non-holonomic consiraints, D’ Alembert's Principle-

gi}ﬂﬁjﬂﬂg::::g;:i %:;tliﬁ;t,_veln;ity qlependent potentials, simple appiications
-Bgr 10n. Hamilton Principle: Calcul I Variati
Derivation of Lapgrange’s & ' fion B B ons,
quatton from Hamilton's principl ' '
Humtiton's Principle for non-conservas; o i o
‘ _ - ative and non-hulonomic
of Lagrange’s multipliers. C ' Ko g
Noeth_er’s I:hmmm.p 5, Lonservation theorems and Symmetry Properties,
Conservation of ¢ li b
fiergy, tinear momentum and angular mo
Ener:]s;glljiizge of homogeneity of time and Space andgisntrnp}r IEF [;.tpuaTeas :
momentumt, Legendre transformation and th lton’ i
0fMotion, simple applications of Hamilton: Wi v ity
; amiltonian formulation. cycl '
Routh's procedure Hamiltonian F i e e
th's ; lation of Relatjvisti '
Derivation of Hamilton's canon| | Ecuat It o oies,
oF1V ical E lton’ at
principle. The principle of least actiun?uatmnﬁ-ﬂm PRI wtlEonsl
Canonical transformation inmgrEINiInE:::ilant of Poi L
_ 1, Integra oincarc: La ’
Eﬂ;ﬂlﬁ gt?;id;ﬁ E :ii : aanunI ical invariants, equation of motion in Pn%; ;I:r% eb :ncal-!:]e‘:
T . Simal contact transformation and ge
Liouvilee’s theorem, Hamilton Jacobi ' S el
ol e, lilton- 1 equation and lts applicat;
;Zr;?;ma?gle Farlablel adiabalic invariance of action val'l:i,;}.l:l:ll?lll?[?é' Kepler
i action angle vartables, theory of small oscillation i '
formulation, normal coordt nd i atlons, | eenglan
Koo e 8 I rdamnates and its applications.
(1) Herbert Goldstein -Classical M ' '
echanics, Naro ishi
(2) Landau and Lifshiiz ~Classical Mechanics = Fublishing House
E:B) A. I}?}E}quhaw -Classical Mechanics
aper - assisical Electrodynamics (D)3 hrs durati
e . ‘ tionMax. marks:
]l':::jt:r. 2} dl;s?du:dnifr'l liictllll question I;,Epﬂr 15 divided into three units. The ;I:Ifzstligr[:
) Firee pants: Part-A, Part-B and Part-C (total 100
Part-A (25 Marks) is compulsory and contains 10 questinng {50 wnrdT:;:Igl

At least tiree questions wil :
levn q 1t be set from each unit. Each question carries 2.5

- Part-C (45 Murks) contains 06 questions two from each unit. Canldidate is

required to altempt three questi i :
G irrias, 15 marie P(400 wErds}-u:ms taking one from each unit, Each question
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UNIT-1
Electrostatics: Electric field, Gauss Law, Differential form of Gaussian law.
Another equation of electrosiatics and the scalar potential, surface distribution
of charges and dipoles and discontinuities in the cleciric field and potenttal,
Poisson and Laplace equations, Green’s Theorem, Uniqueness of the solution
with the Dirichlet or Neumann boundary Conditions, Formal Solutions of electro
static Boundary value problem with Green's function, Electrostatic potential
enerpgy and energy density, capacitance.Boundary Value Problems in
Electrostatics: Methods of Images, Point charge in ihc presence of a grounded
conducting sphere, poinl charge in the presence of a charged insulated
conducting sphere, point charge near a conducting sphere at a fixed potential,
conducting sphere in a uniform eleciric field by method of images, Green’s
function for the sphere, General solution for the potential, conducting sphere
with hemispheres at different potentials.
UNIT-II .
Multipoles, electrostatics of Macroscopic Media Dielectric: Multipole
expansion, multipole expansion of the energy of a charge distribution in an
external field, Elementary treatment of electrostatics with permeable media.
Boundary value problems with dielectrics.Molar polarizability and clectric
susceptibility.Meodels for molecular polarizability. electrostatic enerpv in
dielectric media. _
Magnetostatics: Introduction and delinition, Biot and Savart Law, the
differential equations of magnetostatics and Ampere’s law, Veclor potential
and magnetic induction for a current loop, Magnetic fields of a localized current
distribution, Magnetic moment, Force and torque on and enerpy of a localized
current distribution in an external magnetic induction, Macroscopic equations,
Boundary conditions on B and H. Methods of solving Boundary value Problems
in magnetostatics, Unilormly magnetized sphere, magnetized sphere in an
external fields,permanent magnets, magnetic shielding, spherical shell of
permeable matertal in an uniform field.
UNIT-HI
Time varying ficlds, Maxwell's equations conservation laws:Energy in a
magnetic field, vector and scalar potentials, Gauge wransformations, Lorentz
gauge, Coulomb gauge, Green function for the wave equation, Derivation of
lhe equations of Macroscopic Electromagnetism, Poynting’s Theorem and
conservation of energy and momentum for a system of charged particles and
EM ficlds. Conservation laws for macroscopic media. Electiromagnetic field

LENSOT.
Reference Books:

]. 1.D. Jackson: Classical Electrodynamics

2. Panofsky& Phillip: Classical electrodynamics and magnetism

3. Griffith: Introduction to Elecirodynamics

4, LandaudLifshitz: Classical Theory of Electrodynamics

5. Landau&Lifshitz: Electrodynamics of continuous media

Paper -1l Quantum Mechanics 3 lrrs duration Max. marks: 100
Note:Syllabus of each question paper is divided into three units. The questior
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paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compiilsory and contains 10 questions (50 wards each).
At'liast three questions will be set from each unit, Each question carries 2.3
ntarks. ' - |

Pari-B (30 Marks) 9 questions {100 words each} will be set taking' 3 from
each 1init and candidate is réquited to attempt 5 questions taking at least one
qukshidn from cach unit bué no€impre than 2 from any unit: Each question

Eafr_rﬁ'gs,,ﬁ' marks. . s S :
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
reqliced to attempt three qtiestionis taking one from each unit. Each question
carries |15 marks (400 words). :
UNIT-I
() Origins of Quantum Physics : inadequacy of classical mechanics Particles
versus Waves , Complementarity ,Principle of Linear Superposition ,
Indeterministic Nature of the Microphysical Warld
{b) Mathematical Tools of Quantum Mechanics :The Hilbert Space and
Wave Functions, Dimension and Basis of a Vector Space, Dirac Notation
,Operators, Hermitian Adjoint, Projection Operators, Commulator Algebra,
Uncertainty Relation between Two Operators, Functions of Operators, Inverse
and !Jnitar},r Operators, Eigenvalues and Eigenveetors of an Operator,
Infinitesimal and Finite Unilary Transformations, Represeniation in Discrete
Bases, Matrix Representation of Kets, Bras, and Operators, Change of Bases
and Unitary Transformations, Matrix Representation ofthe Ewgenvalue Problem,
Represantat@un it Continuous Bases, Position Representation, Momentum
Representation, Connecting the Position and Momentum Representations,
Parity Operator, Matrix and Wave Mechanics.
UNIT-1I
Postulates of Quantum Mechanics: The State of a oystem, Probability
pensily,Thc Superposition Principle, Observables and Operators, Measurement
In Quantum Mechanics, Expectation Values,Coinplete Sets of Commuting
Operators, Veasurement and the Uncertainty Relations, Time Evotution
Operator, Stationary States: Time-Independent Potentials Time Evolution of
Expectation Values.
Angular Momentum: Orbital Angular Momentum,General Formalism of
Angular Momentum,Matrix Representation of Angular Momentum, Geometrical
Representation of Angular Momentum,Spin Angular Momentum ,Experimental
Evidence of the Spin ,General Theory of Spin, Spin 1/2and the Pauli Matrices.
Eigen functions of Orbital Angular Momentum
Addition of Angular Momenla: Additior of Two Angular Momenta-General
Formalism,Calculation of the Clebsch-Gordan Coefficients
- UNIT-11Y
Three-Dimensional Problems: 3D Problems in Cartesian Coordinates ,The
Harmonic Oscillator, 3D Problems in Spherical Coordinates .Central Potential:
General Treatment ,The Spherical Square Well Potentiat, The Isotropic
Harmonic Oscillator

Identical Particles: Many-Particle Systems ,Interchange Symmetry .Systems

M.D.S.U. Syllabus / M.Sc. Physics /9

of Distinguishable Non interacting Particles ,Systems of Identical Particles
Exchange Degeneracy ,Symmetrization Postulate ,Constructing Symmetric.
and Anti-symmetric Functions ,Systems of dentical Non-nteracling Particles
The Pauli Exclusion Principle

Refcrence Books: o
NouredineZettili ~--- Quantum Mechanics: Concepts and Applications
Paper - 1V Mathematical-Methods in- Physics - L
3 hrs duration T M.HI.. marks: 100 -
Note: Syilabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part:C (total 100 Marks). .
Part-A (25Marks) is compulsory and contains 10 questions (50_ words ?ach).
At least three questions will be set from each umit. Each question carries2.5
marks.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required (o attempt 3 questions taking at least onc
question from each unit but not more than 2 [rom any unit. Each question
carries 6 marks. | | _

Pari-C (45 Marks) contains 06 questions two from each unit. Candidate is
required to attempt three questions laking one from each unit. Each question

carries 15 marks (400 words).

UNIT-I
Orthogonal curvilinear coordinates, scale factors, c:-cp!'cssiqns for gradu_lnt.
diverpence and curl and their applications to cartesian, cylinderical and spherical
polar coordinate system, _ |
Coocdinate transfonnation, transformation of covariant, contravariant gnd
mixed tensors. Addition , multiplication and coraraction of tenscrs, quotient
Law,pseudo tensors. Metric lensors and its use in transformation of Tensors.

UNIT-IL

- Vector spaces and Matrices:Linear independence, Bases;Diimensionality, Inner

product, Linear (ransformation, Matrices,Inverse orthogonal _and unilalr}f
matrices:Independent elements of a matrix; eigess values and eigen matrix;
Diagnolization: complete orthonormal sets of junctions. _ _
Differential equations and special functions: Second urder Imn.?:ar differential
equation with variable coefficieats, solution by seres expansion, Legenqre,
Bessel, Hermite and Lagaurre equations, physical application, generaing
function,reccurance relations. '
' UNET-11]

Integral transforms:Laplace transform, First and second shifting theorems,
inverse L. T by partial fractions; LT derivative and integral of a function; _Fuurmr
series: FS of arbitary period; half wave cxpansion;Partialsums;Fourier intepral
and transforms, FT of a delta function.

Reference books: -
. Mathematical Mecthods for Physicists: George Arfken (Academic Press)

2. Applicd Mathematics for Engineers and Physicists: L. A. Pipe (McGraw
Hill) | _
3. Mathematical Methods - Potter and Goldberg (Prentice Hall of India)
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4, Elements of Group Tﬁeury for Physicists: A.W. Joshi (Wiley Eastern
Ltd.)

5, Mathematical Physics by Satya Prakash
6. Mathemetical Physics by B.S. Rajput

. Second Semester
Paper -V Classical Electrodynamics —II

3 hrs duration Max. marks: 100
Note:Syllabus of each question paper 1s divided into three units. The question
paper is divided into hree parts: Part-A, Part-B and Part-C (totai 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions wil] be set from each unit, Each question carries 2.5
marks.

Part-B (30Marks) 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required to attempt 5 questions taking at least one
question from each unit but not more than 2 from any umt. Each question

' ¢ArrieN 6 marks.

Part-C (45 Marks) contains 06 questions two from each unit. Candidate is

required o atlempt three questions taking one from each unit. Each question

carries 15 marks (400 words).

UNIT-I
Plane Tlectromngnetic Waves and Wave Equation : Plane wave in a
nanenadueling inedlum. Frequency dispérsion characteristics of dielectrics,
conductors and plasma, waves in a conducting or dissipative medium,
Sliperposition of waves in one dimension, group velocity, casualty connection
between D and E. Kramers-Kroning relation.
Magnetohydrodynamics and Plasma Physics : Introduction and definitions,
MHD equations, Magnetic diffusion, viscosity and pressure, Pinch effect,
instabilities in pinched plasma column, Magnetohydrodynamics waves, Plasma
osciliations, short wave length imit of plasma oscillations and Debye shielding
distance.
UNIT-II

Covariant Form of Eiectrodynamic Equations : Mathematical properties of
the space-time special relativity, Invariance of eleciric charge covariance of
electrodynamics. Transformation of electromagnetic field. Radiation by moving
charges :Lienard-Wiechert Potential for a point charge, Total power radjated
by an accelerated charge : Larmour’s formula and 1ts relativistic generalization,
Angular distribution of radiation emitted by an accelerated charge, Radiation
emitted by a charge in arbitrary extremely relativistic motion. Distribution
in frequency and angle of energy radiated by accelerated charges, Thomson

Scattering and radiation, Scattering by quasifree charges, coherent and
incoherent scattering, Cerenkov radiation.

. UNIT-I11

Radiation damping, self fields of 1 particle, scattering and absorption of
radiation by 3 bound systern; Introductory considerations, Radiative reaction
force from conservation of enercy. Abraham Lorentz evaluation of the self
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force, difficulties with Abraham Loreniz model, Integro-differential m::quaitrion
of m;.ttiun including radiation damping, Line Breadth _ancl [eve]l shifi o ?n
oscillator, Scattering and absorption of radiation by an oscillator, Energy transter
to a harmonically bound charge. e
Reference Books : | - H‘ksun
1. Classical Electrodynamics : Jac : -
2. Classical Electricity and Magpetlsm :. Panofsky and Philips.
3. Introduction to Electrudyna_ril‘lcsd: GHTEE'} -
4. Classical Theory of Field : Landan and Lifshitz. -
5. Electrodynamics of Continuous Media : Landau and Lifshitz.
Paper -VI Atomic And Molecular Physics - -,mﬂrks. -
duration S ax. 1
ii:tt:: Syllabus of each question paper is divided into three units. The quest]:nn
paper is divided mto three parts: Part-A, Part-B ard Part.-C (total 100 Mar }51)'
Part-A (25 Marks) is compulsory and contains “.} questions (59 wnrds_eac )5
At least three questions will be set from each unit, Each question camies 2,
ks- - -
:]:it—ﬂ (30Marks) 9 questions {100 words each) wxlll be set faking 3 from
each unit and candidate is required to attetnpt 5 questions lE.lklng at least one
question from each unit but not more than 2 from any unit. Each question
carries 6 marks. _ o g
Part-C (45 Marks) contains 06 questions two from each unit. Candidate
required to attempt three questions laking one from each unil. Each question
les 15 marks (400 words).
o At Non d te first
tructure of energy spectrum of hydrugen atom. Non degencra
ﬂGrI::rs pserturbatiun method, relativistic correction to energy levels of an atnm];
atom in a weak uniform external clectric field — first and second order Star
effect, calculation of the polarizability of the ground state of hydrngcnba:pm
and of an isotropic harmonic oscillator; degenerate stationary state perturba 1;;.[;
Iheory, linear Stark effect for hydrogen atom levels, inclusion of spin orbi
interaction and weak magnetic field, Zeeman effect, effect of strong n};gnet]lc
field. Magnetic dipole interaction, hyperfine structure and Lamb shift {only
litative description).
A i UNIT-1I _ | i
Indistinguishability and exchange symmetry, many particle wave 1’un§':tu:mst an
Pauli’s exciusion principle, spectroscopic.terms for atoms.The _hellunl; om,
Varialional method and its use in calculation of ground state energy. Hi.fh Eg:n
‘molecule, Heitler London method for hydrogen molecule. WKB me Drf‘ 41:5
one dimensional problem, application to bound states (Bohr Somme el
antization) and the barner penetration,
g:ectmscup; (qualitative):General features of the spectra of one and two
electron system — singlet, doublet and triplet chargctﬂr_s of emission 5pecn'a.%
general features of alkali spectra. Rotation and vibration band spectrum Gl
a molecule, P,Q and R branches. Raman spectra for rpl:at_mnﬂl and v%hrati;;ma
{ransitions, comparison with infrared spectra — applicatton to learning about
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molecular symmetry.
UNTT-11I

El_ecrmnic spectra of diatomic molecules-Borm Oppenheimer approximation-
.‘}hbratiunal coarse structure of ‘eléctronic bands-progression and sequences
Intensity of electronic bands, Franck Condon principle, dissociation and pre
dissociation, Dissociation energy rotational fine structure of electronic bands.
Reference Bools :

. ' G Banewell - Atomic. and Molecular spectroscopy -

2. Christopher J. Foot — Atomi¢ Physics, Oxford Master series, 2005
3. GK. Woodgate, Elementray Atomic Structure, Second Edition

-Clarendon Press, Oxford.
4, T.A. Littlefield - Atomic and Molecular Physics.
3. Eistaberg and Rasmic- Quantum Physics of Atoms. Molecules Solids
 and Nuclear Particles.
6. Ashok Das and A.C.Melfessions. Quantum Mechanics: A Modem
Approach (Gordon and Breach Science Publishers).

g White - Atomic Spectra.

8.  Herzborg- Molecular spectra.

Paper -V1IElcctronics and experimental data analysis

3 hrs duration Max. marks: 100
Note:Syllabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Pari-C (lotal 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions will be set from each unit. Each question carries
2.5marks.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
cach unit and candidate is required to attempt 5 questions taking at least one
guestion from each unit bul not more than 2 from any unit, Each question
carries 6 marks.

Part-C (45 Marks) contains 06 questions two from each unit, Candidate 1s
required to attempt three questions taking one from each unit, Each question
carries 15 marks (400 words).

_ | UNIT-1

13l_1ffere:ntiai amplifier - circuit configurations - dual input balanced output
differential amplifier- DC analysis, inverting and non-inverting inputs, CMRR-
constant current bias level translator. Block diagram of typical OP-Amp
analysis. Open loop configuration, inverting and non-inverting amplifiers, Op-
Amp with negative feedback, voltage series feedback, effect of feed back on
closed loop gain, input resistince, bandwidth and output offset voitage, voltage
follower. Practical Op-Amp, input offset voltage-input bias current-input offset
current, total output offset voltage, CMRR frequency response. DC and AC
amplifier.integrator and differenuator.

waveshapping Circuits:Multivibrators- Monostable, astabie and bistable,

Comparators, Square wave end triangle wave generation, clamping and clipping
circuits. '
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UNIT-11
Digital Electronics:Combinational logic: Standard representations for logic
functions. Simplification of logical functions using K-Map, Don't care
conditions, Adder (half and full), Subtractor (half and full), comparator,
Multiplexers, Demultiplexer / Decoders, Parity generators, Code Converters,
Priority Encoders, Sequential Logic:Flip-Flops: one - bit memory, RS, JK,
JK master slave, T and D type flip flops, shifi resisters, synchronous and

asynchronous counters
UNIT-11I

A/ and D/A conversion- Basic principles, circuitry and simple
applications.Basic working of 1C 353 and its applications as
astablemultivibrator.

Optoelectronic devices, solar cells, photo detectors, ; LED sand their

applications _ _
Experimenial Data analysis: Precision and accuracy, error analysis, propagation

of erTors, least squares fitting, linear and nonlinear curve fitting.
Reference Books:

L. “Elecironic Devices and Circuit Theory™ by Robert Boylested and Louis
Nashdsky, PHI, New Delhi - 110006, 1991,

2. “OP-AMP and Linear Integrated Circ uits™ by Ramakanth, A. Gayakwad,
PHi, Second Edition 1931,

3, “Digital Principle and Applications” by A.F. Malyino and Donald I

Leach, Tata McGraw Hill Company, New Delhi, 1993.
4. «An Introduction Lo experimental physics” by colincooke, LICL: press.

1996
Paper -VII1 Numerical methods and Computer Programming
3 hrs duration Max. marks: 10{

Note: Syllabus of cach question paper i< divided into three units. The questio!
paper is divided into three parts: Part-A, Part-B and Part-C (totat 100 Marks)
Part-A (25 Marks) is compulsory and contains 10 questions (50 words cach)
At least three questions will be set from each unit. Each question carries 2..
marks.
Part-B (30 Marks) 9 questions (100 words each) will be set {aking 3 fror
each unit and candidate is required to attempt 5 questions taking at least on
question from each unit but not more than 2 from eny unit. Each questio
carries 6 marks. .
Part-C (45 Marks) contains 06 questions two from each unit. Candidate
required to attempt three guestions taking one from each unit. Each questic
carries 15 marks (400 words).

UNIT-1
Errors in Numerical Analysis: Source of Errors, Round off error, Compul
Arithmetic, Error Analysis, Condition and stability, Approximation, Function
and Error analysis, the method of Undetermined Coefficients. use !
interpolation formula, [terated interpolation, Inverse interpolation, Herm!

internolation and Spline interpolation, Solution of Linear cquations : Dire
and [terative methods. Calculation of eigen values and cigen Veciors t
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symmetric matrices.

Solution of Nonli ' il

Ncmﬁ:‘: h ;Ehgear eq]l_tmtmn : Bisection method, Newton's method, modified

_ _ 0d, method of Iteration, Newton's thod :

Iteration for a system of causation N s’ e e, feLioc &

. ewlons’ method for the i
roots. [ntegration of a function.T ' i i o
| .Trapezoiddal and Simpson’s rules '

q;:]atgrah:.re fu;mulal, Smgullar integrals, Double integraprinn. Davssian

nt gg:f Klﬁ::anmglril;agi diflf[erentlal quatiun ! Predictor-comector inethods
. . simultaneous and Higher order equations. N ical

i al . Num

lnteg:mlmn And Differentiation of Data, Least-Squares Aq roximati oo

Fourier Transform, BRroKImanonsRast

P UNIT-111

i timi?“r;mgl in C: Character sel, variables and constants, keywords

ok inpr.:ta;] m tE;j ftaBtemf nts, arithmetic expression, comment statemenls:

, Boolean expressions, Relational '

operators, control structures, decisio ! Vit iy
: , n control structure, loop cont

fse control structure, functions, subroutines. R Nk

rrays and strings, structures, array of structures, Unions of structures

operations on bits, usage of enumerated da i

: ’ ta i :
Function, Function returning Pointers. ypes.2hallelds; Rointersito
Reference Books:

|. A Ralston and P. Rabinowitz: A Fi : :
Hil (1985). Inowitz: A First Course in Numerical Analysis, McGraw

2. §.5. Sastry : Introduct : .
of India (1979). uctory Methods of Numerical Analysis, Prentice-Hall

3. Robert W. Sebesta: Concepts i '
s o h——" 1939 . of Programming Language, Addtslun Wesley,

4. Deitel and Deitel; How t :
Asia, 1999, ow to Program C, Addison Wesley, Pearson Education

3. Bryon Gottfried, Programming wi
g with C, McGraw Hill '
;‘lc;ls:.lsﬁdll gemﬁler Laboritory/ Practical S!“ﬂl:"slntematmnal.
--oludents ar¢ required to perform at least eight ex : rim
_ [ ents [

Ein;rpa;llt égl;_uﬂrlgm'rrgrmaln: u::&ht-e;_-:penments from Elrzctrunlgfs LabfGenc::ﬂﬂE

' : er of experiments to be performed by th
during the I & II Semester should be at least |6. Feﬁ exp&rimeﬁu; zt;?rdﬁgns

listed below, may be :
M.Se. class. y be set at the college level, but at par with the standard of

Group: A

1. To use a Michelson Interfero b
meter 1o dete :

(I)  the wave length of sodium yellow lght e

(I) the difference between the w

. way. - .

gm) ?ﬂ thickness of a inieq Sheal. ¢ lengths of the two sodium D-lines.
: o test the validity of the Hartmann’s prism di _ _

the visible region of mercury spech-fu?-::lsm Sepelon o eising

To find the refractive index of air b
4 ¥ means of -
the thickness between the plants being given. O L

3.
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Determination of wave fength of Neon light taking Hg source as a
standard source applying Hartmant formula.

Determine Stetan’s constant.

X-ray diffraction by Telexometer.

Determination of Ionization potential of Lithium.

Determination of e/m of electron by Normal Zeeman Effect.
Determination of dissociation energy of lodine (1) molecules by
photography, the absorpilons band of I in the visible region.

10. Using He-Ne laser light.

()  Measure of wavelength with the help of ruler.

(I1) Measure the thickness of the wire.
1. Testing poodness of fit of Poisson distribution to cosmic ray busts by

Chi-square test.

12. To study Faraday effect using He-Ne laser.

Group: B Electronics Lab

1. Design of a Regulated Power supply.

2 Design of a Common Emitter Transistor Amplifier.

3. Experiment of Bias Stability.

4. A Stable, Monostable and BislableMultivibramfrs.

5. Characteristics and applications of Silicon Controlled Rectifier.

6 Experiment on FET and MOSFET characterization and application as
an amplifier. T

7 Experiment on Uni-junction Transistor and its application.

5. Digital [ : Basic Logic Gates, TTL, NAND and NOR.

9. Digital I : Combinational logic.
10. Flip-Flops.

Lo

oo ki B0

11,  Operational Amplifier (741)

12.  Differential Ampiifier.
13. Programming Exercises in FORTAN/C (Based on theory syllabus paper-

VIi})
14. Simple Programming Exercises based on assembly language for

microprocessor 8085.
Tutorial: Laboratory Practical Course-M.5¢c. (I & II semester) Physics
(Any eight)
. Network Analysis-Thevenin and and Nortan's equivalent circuits.
2. Basics of P.N junction-Diffusion current Drift current, Junction width,
Forward and reverse biasing. significance of Fermi level in stabilizing
the junction.
~ener Diode-characteristics and voltage regulation.
Transistor biasing.and stability.
Wein's bridge and phase shift oscillators.
Solving Boolean expressions.
Mechanism and production of electrical puise through absorption of
nuclear radiation in medium.
Dead time efficiency. counting techniques, €nergy resolution.
Lattice extinctions in X-ray diffraction.

=1 Onba Rt

o e
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10. Atomic scattering power and geomctrical structure factor,

Il.  Effect of capacitance and load resistance on output of an amplifier,
12.  Integrated circuit timer familiarization.

13. Op-amp differentiator.

14.  Multiplexers and Demulliplexers.

15. Resistors and counters. -

16. Radiation level and activity measurement.

17.  Shielding, mass absorption coefficient,

18. Coincidence circnits. counlers timers.

19. Coherence and its relevance in diffraction.

20.  ldentification of charge type by Hall vollage measurement.

2].  How does four probe methed solve the problem of contact resistance?

Third Semester

Paper -IXNucleayr Physics-1 3 hrs duration Max.marks: 100
Note:Syllabus of each question paper is divided jnlo three units. The question
paper is divided into ihree parts: Parl-A, Part-B and Part-C (tolal 100 Marks),
Part-A (25 Marks) is compulsory and centains 10 questions (50 words each).
AT least three questions will be set frum each unit. Each question carvies 2.5
marks.

Part-B (30 Marks) O questions (100 words each) will be set laking 3 from
each unit and candidaie is required to attempt 5 questions taking at least one
question’ from each unit but not more than 2 fromn any unit. Each question
carries 6 marks.

Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
required to attempt three questions taking one from each unit, Each question
carries 15 marks (400 words). '

UNIT-I
‘Fwn Nucleon system and Nucilear forces : General nature of the farce between
nucleons, saturation of nuclear forces, charge independence and spin
dependence, General forms of two nucleon interaction, Central, noncentral
and velocity dependent potential, Analysis of the ground state (381) of deuteren
using a square well potenitinl, range-depth relationship, Discussion of the ground
state of deutron under noncentral force, D-state admixture.
Nucleon-Nucleon Scatterign and Potentials : partial wavz analysis of the
neutron-proton scatiering at low energy assuming central potential with square
well shape, concept of the scattering length, coherent scattering of neutrons
by protons in (ortho and para) hydrogen molecule; the effective range theory
(in neutron-proton scattering) and the shape independence of nuclear potential.
‘ - UNIT-11 |

A qualitative discussion of proton-proton scattering at low energy; General
features of two-body scatterign at high energy, effect of exchange forces.
Interaction of radiation and charped particle with matter (Not derivation) :
Law of absorption and attenuation coefficient photoelectric effect, Compton,
scattering, pair production; Klein-Nishina cross sections for polarized and
unpolarized ~wdintion anguler disribulion of <rattered nhoton and efectrons,
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Energy loss of charged particles due to icnization, Bremstrahlung: energy rarget
and projectile dependence of all three processes, Range-encrpy curves;
Straggling.
UNIT-11

Experimental Techniques ; Gas filled countars; Selntillation counter; Cerenkov
counters; Solid state detectors; Surfape barrier detectors,Multiwire proportion
chambers; Nuclear emulsians, jechnigpes of mpasurement and analysis of
tracks; Proton synchrotran; Lingar accelecratars.
Reference Books:
1. J.M. Blatt and V.E. Weisskipf ; Thepretical Nuclear Physics.
2. L.R.B. Elton : Intreductory Nucloar Theory (ELBS Publicatio, London,

1959). :
3. B.K. Agarwal : Nuclear Physics (Lokbharti Publication Allahabad. 1989).
4. R.R. Roy and B.P.Nigam : Nuclear Physics (Willey -Easter, 1979).
5. M.A, Preston & R.K. Bhaduri : Structure of the Nucleus { Addition- Wesley,

1975).
6. R.M., Singru : Introductlory Experimental Nuclear Physics.
7. England- Techniques on Nuclear Structure (Vol I).
8. R.D. Evans : The Atomic Nucleus (Mc Graw Hills, 1955)
9. H. Enge. Introduction Nuclear Physics (Additon-Wesley, 1970).
10. W.E. Burcham : Elements of Nuclear Physics (ELBS. Longma
I1. B.L. Cohen : Concept of Nuclear Phsyics (Tata McGraw Hills, 1988).
2. E. Segre : Nuclei and Particles (Benjamin, 1977).
13. I. Kaplan : Nuclear Physics (Addison Wesley, 1963).
Paper -X Stalistical And Solid State Physics
3 hrs duration Max. marks: 100
Note:Syllabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25Marks) is compulsory and contains 10 questions (50 words each).
Al least three questions will be set from each unit. Each question carries 2.5
marks.
Part-B (30 Marks) 9 questlons (100 words each) will be set taking 3 from
each unit and candidate is required to attempt 5 questions taking at least one
question from each unit but not more than 2 from any unit. Each question
carries 6 marks,
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
required to attempt three questions taking one from each unit. Each question
carries 15 marks (400 words).

UNIT-I

Basic Principles, Canonical and Grand Canonical ensembles : Concept of
statistical distribution, phase space, density of states , systems and ensemble,
entropy in statistical mechanics Connection between thermodynamic and
statistical quantities micro canonical ensemble, equation of state, specific hear
and entropy of a perfect gas, using microcanonical ensemble.
Canontcal ensemble, thermodynamic functions for the canonical ensemble,
calculation of means values, energy fluctuation in a gas, grand canonicn!
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ensemble, thermodynamic functions for the grand canonical ensemble, density
fluctuations.

UNIT-H

Partition functions and Statistics : Partition functions and prnpcrt:es partition
function for an ideal gas and calculation of thermodynamic quantities; Gibbs
Paradox, validity of classical approximation, determination of translational,
rofational an vibration contributions to the partition function of an ideal diataniic
gas. Specific heat of a diatomic gas, ortho and para hydrogen.

Identical particles and symmefry requirement, difficuities with Maxwell-
Boltzmann statistics, quantum distribulion functions, Bose Einstein and Fermi-
Dirac statistics and Planck’s formula, Bose Einstein condensation, tiquid Hed
a Boson system, quantization of harmonic oscillator and creation and
annihilation of phonon operators, quantization of fermion operators.
UNIT-I1I

Theory of Metals : Fermi-Dirac distribution function, density of states,
temperature dependence of Fermi energy, specific heat, use of Fermi-Dirac
statistics in the calculation of thermal conductivity and electrical conductivity,
Drude theory of light absorption in incials,

Band Theory : Bloch theorem, Kronig Penney model, effective mass of
electrons, Wigner-Beitz approximation, NFE model, tight binding method and
calculation of density fora band insimplc cubic lattice, pseudo potential method.
Reference Bocks :

i Huang : Sratistica] Mechanics

Reif : Fundamentals of Stalistical and Thermodynamical Physics.
Rice : Statistical mechanics and Thermal Physics.

Kittel :Elententray statistical mechanics.

Kittel : Inroduction to solid state physics.

Palteros : Solid State Physics.

Ltevy : Solid State Physics.

Pnper -X1Advanced Quantum Mechanics (I) 3 hrs duration

Max. marks: 100

Note:Syllabus of each guestion paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A {25 Marks} is compulsory and contains 10 questions (50 words each).
At least three questions will be set from each unit. Each question carries 2.5
TRATKS.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from-
each unit and candidate is required to attempt 3 questions taking at least one
question from each unit but not more than 2 from any unit. Each question
carries 6 marks.

Pari-C (45 Marks) contains 06 questions two from each unit. Candidate is

required to attempt three questions taking one from each unit. Each questmn
camies 15 marks (400 words).

MJD\UI-F?-L-JIJJ-

UNIT-I
Approximation Methods for Stationary States: Time-Independent Perturbation
Theory ,Non-degenerate Perturbation Theory ,Degenerate Perturbation Theory

LY
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The Variaticnal Methoo. The Wenizel -Kramers—-Brillouin Mcthod ,Geperal
Formalism .Bound States for Potential Wells with No Rigid Walls ,Bound S:ates
for Potentinl Wells with One Rigid Wall ,Bound States for Polential Wells
with Two Rigid Walls .Tunncling through o Potentizi Barrier

UNIT-T1
Tine-Dependent Perturbation Theory: The Sefrddinger Heisenberg and
Interaétion Picture ,Time-Dependent Perturbation Theory , Transition
Probability for a Constant ana Harmonic Perturbation ,Adiabatic and Sodden
Approximations , ,Interaclion of Atoms with Radiation ,Classical Treatment
of the Incident Radiation ,Quantization of the Elecromagnetic * feld , Transition
Rates for Absorption and Emission of Radiation ,Transition Rules within the
Dipole Approximation ,The Electric Dipole Selection Rules ,Spontancous
Emission

UN{T-IIT
Scaltering Theory ,Scattering and Cross Seetion ,Connecting the Angles and
Cross Sections in the Lab and CM frames ,Scattering Amplitude of Spinless
Particles, Scattering Amplitude and Differential Crass Section ,The Born
Approximation,Panial Wave Analysis, Partial Wave Analysis for Elastic and
Inetastic Scattering ,Scattering of Identical Particles

Reference Booiss
I Ashok Das and A.C. Milissiongs : Quantum mochdnics - A Modern
Approach (Garden and Breach Science Publisness),
A Eugen Merzbacher : Quanium Mechanics, Secona Edition (John Wiley
and Sons).
3. Bjorken and Drell ; Relativistic Quanium Mechanics (McGraw-Hili)
Paper -X1i1 Elective paper
-Anyone out of the following special papers
XII (a) Microwave Electrunics
3 hrs durntion Max. marhks: 100
Note: Syllabus of each question paper is divided into three onits. The question
paper is divided into thre parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions will be set from each unit. Each question carries 2.5
miarks.
Part-B (30 Marks) 9 questions {100 words each) will be sel taking 3 from
each unit and candidate is required to atternpt 5 questions teking at least one
question from each unit but not more than 2 from any unit. Each question
carries 6 marks.
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
required to attempt three questions taking one from each unit. Each question
carries 15 marks (400 words).
UNIT-1
Introduction to Microwaves and its frequency spectrum, Application of
Microwaves.
Wave guides:

¢



Tl .

.
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E}Hqctarllgula; wavz nglides: Wave equation and its solutions, TEL T modes
bniinant mode and choice of waveguide dimensions Metho * excitation
of waye guide, 5, d ol excitation

(b}dCirculur waveguide: : Wave equation and its solutions, . TE. TM & TEM
modey o

{C)A tt::nuat_ic:«n:Cause of attenuation in waveguides, wall current & derivation
of attenuation constant. Q of the wavepuide

{d) P;t:ﬁnnatu_rs : Resonant modes of rectangular &cylindricalcavity r¢sonators,
Q of the cavityresonators, Introduction to microstrip and dielectricresonaiors
o A UNIT-II

ICrowave Communications; Advantages and disadvant '
vay : aces of

transmission , loss in free | ° e

space, Prupagatiun of microwaves, almospheric effects on propogation
Fresenl’s zone problem, ,

.grpund reflection, fading sources, detectors, components, antennas used in
microwave
communication system.

Ferrites: microwave propogation i : . ]
' on in ferrites, Faraday rotation, device ;
Faraday ' Y , devices employing

rotation(isolator, gyrator circulator). Introduction to si [ '
> : : ngle crystal fe

resonators, YIG =4 PO
tuned solid state resonators.

Rad B UNIT-IN
acar systems: Radar block diagram,operationradar.f :
considerations, radar e =4 p r,frequencies pulse

equatton. Minimum detectablesignal recei 1se si ' '
fcmaeon of e e g elvernolse signal to noise ratio.
Radar cross section, Pulse repetition [réquency, Antennas parameters System
Ius_ses and propogationlosses, radar transmitters,receivers anlennas,ci isplays.
M [Crowave components: waveguide microwave j unctions,scaitering parameters
of various microwave tea junctions, directional couplers,wavegnide joints
,coupling probe and coupling |oops.
Reference Books:
I Im;mductiun to Microwave theory by Atwater(McGraw-Hill)
2. Microwaves by M.L. Sisodia& Vijay Laxmi Gupta
3. Microwave Principles by H.J. Reich {CBS)
4. Antenna Theory Part-I by R.E.Collinn& F.J. Zucker
:I;HIFH:]XH (b) Solid State electronics:
rs duration iVlax. marks:

Nﬂte:$}r[1_al:_ius of each question paper is divided into three units. The'::ﬂstligg
paper is divided into three parts; Part-A, Part-B and Part-C (toral 100 Marks)
Part-A (25 Marks) is compulsory and contains 10 questions {50 words each)-
:]t lI_I«I:L:I:st three questions will be set from each unit. Each question carries 2.5.

arks.
Part-B l(BO_Marks} 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required to attempt 5 auestions taking at least one
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guestion from each unit but not more than 2 from any unit. Each question
carries 6 marks.
Part-C (45 Marks) contains 06 questiors two [fom each unit. Candidate i1s
required 10 attempt three questions laking one from each unit. Each question
carrtes 15 marks (400 wards).
UNTT-I
Semiconductor Materials and Carrier Transport in Semiconduciors:
Energy Bands, Intrinsic carrier concentration. Donors and Acceptors. Direct
and Indirect band semiconductors. Elemental(8i} and compound
semiconductors (GaAs). Doping Calculation of Fermi level and conduclivity
of semiconductors.
UNIT-11
Carrier Drift, Carrier Diffusion, continuity equation. Ambipolar transport
carrier Injection, Generation Recombination Processes-Direct, [ndirect band
oap semiconduclors.Band to band trap assited and auger recombination. low
and high injection.Quasi Fermi levels. Minority Carrier life time, Drilt and
diffusion of Minorily carrier {(Haynes-Shockley Experiment)
Semiconductor surfaces: Surface charpe barriers, surface recombination.
Amorphous semiconductors. Mobility edge band lails and dangling band states.
UNIT-1II
Junction Devices: Basic fabrication steps. Diffusion of Impurities, thermal
diffusion, conslant total Dopant diffusion, ion implantation. Need for junctions.
Junction Devices (i) p-n junction-Energy Band diagrams for homo and hetro
junctions.Current flow mechanism inp-n junction.effect of indirect and surface
recombination currents on the forward biased difTusion current, diode ideality
factor, Breakdown mechanisims. p-n junclion diodes-rectifiers(high frequency
limit), ac response, diffusion capacitance, switching properties, P-1-N Diode.
Relerence Books:
l. K. Seeger: Semiconducter Physics Springer Verlag,
2 John, P. Mckelvy: Solid State and Semiconductor Physics, Harper and

[Low.
3. A.G. Milnes: Semi-conductor Devices and Integrated Electronics, Von

Non
g, §.M.Sze: Physic of Semiconductor Devices Wiley.

5. 5. M. Sze VLSI Technology.

Paper- X11 (c)Plasma physicsi 3 hrs duration Max. marks: l_ﬂU
Note: Syllabus of each question paper is divided into three units. ‘the question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words cach}.
At least three questions will be set from each unit. Each question carries 2.5
marks.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
cach unit and candidate is required to attempt 5 questions taking at least onc
question from each unit but not more than 2 from any unit. Each question

carries 6 marks. - _ |
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
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required to atlempt three ' -
: queshions lak e
carries 15 marks (400 words). ing one {rom each'unit. Bach question

: : UNST-I
Basic pro b
hﬂhavigur.plflral;ﬁf:nlﬂiﬁcﬁunence'-DEﬁmlm" of plasma.Criterla for plasm
parameter.natural oce ation.Quasineutrality and Debye 'Shi‘:h:“ﬁg-’l"lh':Ijla.amﬂ
Magnetosphere and in"rmnﬁe of plasmas. Astrophysical plasmas Plagma iEl
iﬂnizatinn_sah-,; ! ua:'nﬂsg ere.Plasma production and diagnusticl:s 'I'hen'nanl
production. Stead;'lsla;.?:néllﬂif;igi?;im;izf TﬂElhﬂSS " Iabnratnr-:..v P 20
dischar g¢. microwave breakdown " :
diﬁgnusﬁ:s: Ii‘::gcl:g:::taf'lasma Machine. Clemenlary ideas ﬂgg?lllnd;:ctmn
- (¢ and magnetic probes. ’ piagmd
Charge i : o SO
huaged parice mofion and dil,Guidingcene motion of charges aril
fields. Molion clectric and magnetic {ield {f) gravifational and mag e
in non-uniform magnetic beld (1) arad B3 pcrpendch::?-n;.ﬂf;L

oracdd B dn ; ¢ drift (1
o Nl ond curvature drift (1) grwde B paratlerl 1o B and principle of

magnetic mirror. Motldn in T
e : . non-ulrillorm elecrri =
[une va - I elecrric field for small L ;
adiahm'ry'mgmgm”c field and polarization drift. Time varyi 'ﬂnﬂﬂur_mdms_
Ic ihvarlahee gf magnetic moment ying magnetic field

' : UNIT-IR

Plasma Auid c j :

: quations tluid equations; C : .
single flui e ; s; Conveative derivative | :
DiFgfusinn ;?;E:E::Tl: IE“'-III_'-"FII‘IS perpendicular to B dia;:g;.:tﬂcﬂ;:,?ﬁﬂnd

- : 1y Collision and difii :

by diffus i M bsion parameters. Decay of :
Bl ot mibbre: My et e Rl fild.Col iion
in fully ionized plasma. Plasma resistiviry Diffusion in flly ioni el
2 ut};::r; of Diffusion equation, : y ionized plasmas.

quilibrium and stability :H :

Ty :Hydromagpeticequilibri

€ : ibriu. :
s i of A 0 B poch. DY o
instability El?h- inta a plasma. Clussification of instabilitics. Tl oo
- . I'ne gravilational instability Resistive drift - WO stream
eferennceBooks : SICHIHANES.

I EF ; '
Chen : An Introduction to Plasma Physics (Plenum Press) 1977

2, R.C. Davidson: M '
s ‘ “ hine rys
by vethods in Non-linear Plasma Theory (Academy Press)
3. W.B. Kunkel : Plas '
e . ma I ) " '
4 Hill)1966. Physics in Theory and Application (Mc Graw
2 LA. Bittencoms ; Fund
1986. undamentals of Plasma Physics (Pergamons Press.

Paper- XII (d) Ener .

gy Studies -1 3 hr :

Note:Syl : 3 hrs duration Mo .

paper i:cllfvtijszc?ljeach questiun paper is divided into three unil; _Iff;;l‘ks. l_ﬂl]

Part-4 (25 M ]::nu:f three parts: Part-A, Part-B and Part-C {tnliil Iuﬂqﬁlﬂshun

At least three :L:s):i';f:ﬂﬁ?fw and contains 10 questions (50 words :;Ic{[i:;

marks. i1l be set from each unit. Each question carrics 2.5'

Part-B ,

each uni(tafngd;:ff? dg lq“_i:stuzms_ (100 words each) will be set taking 3 fr

Idate s required to att pt 5 questions taking at least ;m

ne

M.D.S.U. Spllabus / M.5¢. Physics / 23

question from each unhit but nol more than 2 from any unit, Each question

carries 6 marks.
Part-C (45 Marks) contains 00 guestlons two fr

required to attempt {hrec questions laking one fro
carties 15 marks (400 words).
UNIT-1

undamentals of photovoltaic Energy Conversion Physics and
Malerial Properties Basic to Photovoltaic Energy Conversion : Optical

properties Solids. Direct and indirect trapsition semiconductors,
- rerrelationship between absorption coefficients and band gap recombination

of carriers.
Types of Solar Cells, p n junction solar cell, Transport Equation, Current

Density, open circuil voltage and short circuit current, Brief descriptions

of single crystal silicon and amorphous silicon solar cells. elementary ideas
of advanced salar enlls €.g. Tandem Sciar Celts. solid (iquid Junction Selar
Cells. Nature of Semiconduclior, Elecirolyte Junction. Pricniplies

ofPhotoelectrochemeial solar Cells.
UNIT-1L

Hydrogen Encegy Ratevance I depletion of fassil fuels and snviramnental
considerations. Hydrogen Production : Solar Hvdrogcn through
Photoejccirolysis and Photocatslytic process. Physics and maierial
characieristics for production of Solar Hvdrogen. Storage of Hydrogen : Brief
discussion of various storage praciéssss, special [catures of solid state hydrogen
slorage materials, siructuraland efectronic characleristics of storags materials.

New Storage Modes.
UNIT-II
gen : Various factors relevant Lo safety, use

of Hydrogen as Fuel, Use in Yehicular transport, Hydrogen for Electricity
Generation, Fuel Cells, Flementary concepts of other Hydrogen Rased devices
such as Air Conditloners and Hydride Battenes. Other Renewable Clean
Energies : Elements of Solar Thermal Eneray, Wind Energy and Ocean Thermal

Energy Conversion.

Reference Books:
1. Fonash : Selar Cell Devices - Physics.
2 Falirenbruch&Bube : fundamentals of Salar Cells Photovoitatic Solar

Energy.
Chandra .Photoelectrochemical Solar Cells.
winter &Nitch (Eds.) : Hydrogen as an Cnergy C

System Economy.
Fourth Semester

Paper -X111 NUCLEAR PHYSICS-I

Max. marks: 100

Note:Syllabus of each ques
paper is divided 1nto three parts: Part
Part-A (25 Marks)1s compulsory and con

om each unit. Candldute 15
m each unit. Edch question

Solar Energy : T

Safety and Utilisation of Hydro

arrier Technologics

L2

3 hrs duralion

tion paper is divided into three units. The question
-A, Part-B and Part-C (total 100 Marks).
tains 10 questions (50 words cach).
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At IEasl three questions will be set from each unit. Each question carries 2.5
marks, | |
Part-B (30 Marks) 9 questions (100 words each} will be set taking 3 from
eachtpmt;nd candﬁdatﬂ s required to attempt 5 questions taking at least ane
question irom cach unit but not more than 2 from an ' '
S o o y unit. Each question
Part_-Cd(tﬂlﬁ Marks) E?ntains 06 questions two from each unit. Candidate is
required to attempt three questions taking one from each unit. Eacl '
carries 15 marks (400 words). T AEehen
UNIT-I
ENuql?ar Shell Model: Single partlcle and collective motions in nuclei,
hrnpmcal evidences of magle numbers, Assumptions and justification of the
:‘;u eli model. Average shell potential, 5pln orbit coupling; single particle wave
nctions and l_evel sequence; magic numbers, shell model predictions for
ground state parity, angular momentum, magnetic dipole and eleclric quadrupole
moments and their comparison with experimental data: conf] guratton mixing;

| ' -
| Nuclear isomerism.

Collective nuclear deformation-rotational and vibrational modes.Generalized
nuclear deformation and Nielsson model.

UNIT-11
Nuclear Gamma and Beta decay : Electric and magncetic multipole nroments
and gamma decay probabilities in- nuclear system (no derivations) Reduced
transition probability, Setection rules, Internal conversion and ZETO~ZEro
transition. Greneral characteristics of weak interaction; nuclear beta decay .and
lepton caputre; clectron energy spectrum and Fermi-Kurie plot; Fermi th‘enr}’
of beta deca}r_ (parity conserved selection rules Fermi and Gam:aw—TeIlcr) for
allnwe_d rra[mliuns; ft-values; Forbidden transitions; Experimental verification
of parity violation; The V-A interaction and experimental verification.

_ UNIT-1I1
Nuc?ear Reactions: Theories of Nuclear Reactions: Partial wave analysis of
reaction Cross section; Compound nucleus formatin and breakup; Resonance
scattering and reaction-Breit-Wigner dispersion formula for s-ws,u.fes( 1=0)
continuum cross section; Statistical theory of nuclear reactions; The upti:ai

model, Stripping and pick-up reactions .
Reference Books :

I Ilhg% Preston and R.K. Bhaduri : Structure of Nucleus, Addision Wesley,,
R.R. Roy and B.P.It Nigam, Nuclear Physics, Wiley-Eastern. 1979.
L.R’.B. Elton: Introductory Nuclear Theary, ELeBS Pub. London, 1959.
B.K. Aprawal : Nuclear Physics. LokbharariPublt., Allahabad 1989,
M.K. Pal-Nuclear Structure, Affillated 12as(-\Wos Press, 1982, |
1.B. Blatt and V.F. Weisskopf-Theoretical, Nuclear Physics.

H. Enge. : Intreduction to Nuclear Physlecs, Addison - Wesley, 1970
B.L. Cohen-concept of Nuclear Physics, Tata McGraw Hil, ’1933. |
W.E. Burchema - element of Nuclear Physics, ELBS, Longman, 1988,

M.D.S.U. Syllabus / M.Se. Physics /25

10. R.D. Evans : The Atomic Nucleus, Mc Graw Hill, 1955.
1. E. Segre Nuclei and Particles, Benjamin, 1977,
Paper - XIVSOLID STATE PHYSICS 3 hrs duration 100 marks
Note: Syllabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions will be set from each unit. Each question carries 2.5
marks.
Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required to attempt 5 guestions taking at least one
question from each unit bul not more than 2 from any unit. Each question
carries 6 marks.
Part-C (45 Marks) contains 06 questions two [rom each unit. Candidate is
required to attempt three questions taking one from each unit. Each question
carries 15 marks (400 words).
Unit |
Crystal structure: periodic arrays of atoms, fundamental types of lattices,
index sysiem for crystal planes, simple crycial structures, symmetry operations,
Bravais lattices, point groups, Miller indices and reciprocal lattice, Bragg and
von Laue diffraction, geometrical structure factor and intensity for SC.BCC
and FCC
crystal vibrations Lautice vibration and thermal properties: harmonic
approximation, monatomic and diatomic lattices, Brillouin zone, phase and
sroup velocities, density of states, acoustic and optical modes, quantization
of linear. chain, phonons, crystal momentum,
Unit I
Impcrfeciion in selids: Point, line planer and defects, colour centers, I'- Cenlre
And aggregate cenlers in alkaii halides
Semiconduciors: [nteinsic and extrinsic semiconductors, mobility and electrical
conductivity, Fermi level, Law of mass action, calculation ol tmpurity
conductivity, ' 1
Ellipsoidal energy surfaces in 8i and Ge, Hall Effecl, recombination mechamsin,
Optical transitions an¢ Shockley Read theory, excitons, photoconduclivity.
photo Luminescence.
Unit 111
Magnetism:Larmor diamagnetism, paramagnotism, Curie Langevin
classicaltheory, Quantum theory of paramagnetism, susceptibility of rare and
transitionmetals, Ferromagnetism:Domain theory, Weiss molecular field and
exchange integral,spin waves, , Bloch Walls, Anti ferromagnetism, Ferrites,
Magnons, magneticresonance, Nuclear magnetic resonance, magnetic materials.
Superconductivity: experimental results - Meissner effect, Thermal properties,
isotope effect, microwave and infrared properties, flux quantization, electron
phonon interaction, microscopic theory of superconductivity,
Reference Books : ;
l. Kittel : Introduction to Solid State Physics, Sth Edition (John Wiley).
2. Levy-Solid State Physics. :
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& Patterson - Solid State Physics.
4, Mckelvy - Solid State and Semi-conducior Physics.
Paper -XV Advanced Quantum Mechanies (I1)
3 hrs duration Max. marks: 100
Note: Syllabus of each question peper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compu!sory and contains tC questions (50 words each).
At least three questions will be set from each unit. Each question carries 2.5
marks.
Part-B (30 Marks) 9 questions (100 words each) wilt be set taking 3 from
each unit and candidate is required to attempt 5 questions taking at lcast one
question from cach unit but not more than 2 from any unit. Each question
carries 6 marks.
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
required io attempt three questions {aking onr fram each u't. Iach aucstion
carries 15 marks (400 words), | |
UNIT-I
Relativistic Formulption nnd Dirac Equation :Attempt for relativistic
fornmutation of quantusy tHhicory, The Klein-Gordon equation, Probability density
and probability current density, solution free particle K.G. equation in
momentum representation, interpretation of negnlive probability density and
negative encrgy solutions. Dirac equation for a [ree pariicle, nroperties of Dirac
ratrices and a'cebra of gamma matrices, non-r¢ !~ ivizric correspondence of
ihe Pauli equaticn (inclusive of eleciromagnstic nimactian). Solution of the
free particle Dirac equation, orthogonality and completa:. :ss relations for Dirac
spinors, interpretation of negative energy solution ard hole theory.
UNIT-11
Symmetries of Dirac Equation : Lorentz covartance of Dirace equation, proof
of covariance and derivation of Lorentz boost and rotatizn matrices for Dirac
spinors, Projection operators involving four momentum and spin, Parity (M,
charge conjugation (C), time reversal (T}and CPT operaters for Dirac spinors.
Bilinear covariants and their transformations, behaviourunder Loreniz
transformation, P.C,T and CPT. expectation values of coordinate and velocity
involving only positive energy sofulions and the associated problems, inclusion
of negative encrgy solution, Zitlerbcwegung, Klein paradox.
UNIT-III
The Quantum Theory of Radiation : Classical radiation field, transversality
condition, Fourier decomposition and radiation oscillators, Quantization of
radiation oscillator, creation, annihilation and number operatars. photon states,
photon as a quantum mechanical excitations of the radiation field, fluctuations
and the uncertainty relation, validity of the classical deseription, matrix element
for emission and absorption, spontaneous emission in the dipole approximation.
Reference Books @
.  Nouredine Zettili --~- Quantum Mechanics: Cancefits and Applications
2 Ashok Das and A.C. Milissiones : Quonlum Mechanica - A Modern
Approach (Garden and Breach Science Publishers).
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3. Eugen Merzbacher : Quantum Mechanics, Second Edition (John Wiley
and Sons}. _

4. Bjorken and Drell Relativistic Quanturm Mechanics (McGraw-Hill)

Paper -X“VI Flective paper-

Anyonc out of the foliowing special papers

3 hrs duration . Max.marks: 100

Paper-X V| (a} Microwave Electronics{Only for students who opted Paper

XII (a) in third semester)
3 hrs duration Max.marks: 100

Note: Syllabus of each question paper 1s divided into three units. The question
paper is divided Inta three parts: Part-A, Part-B and Parl-C (total 100 Marks).
Part-A (25 Marks) 1s compulsory and contains 10 questions (50 words Each}:
At least three guestions will be set from each unit. Each question carries 2.2
marks. o
Part-B (30 Marl) 9 quastions (108 words each) will be set takiug [rom
each unit and candidaie i3 reguitred (o attempt S questions taking, & lonst one
question [rom cach unit bui not more thap 2 from any anil. Lach queslion
carries 6 marks. | |
Part-C (45 Marks) contalas 06 questions fwo from each unit. Candidzte 1s
required o atermp! three guestions taking one frorm cach unii, Eachi«usshion
carries 15 marks (400 words),

UNIT-]
Microwave device:Rlystrons, Magnetrans and travelling Wave tubes, Yelocily
madulation, Basic Principal of two cavily Klystrons and Refe: Klystronus.
Principal of opevation of magnetrons.Helix iravelling Wave tube. Yave Modes.
Transferred clectron devices . Guni efcet, Principal of operation. Mode of
operation, Read diod, IMPATT diode, TRAPATT diode.

UNIT-11
Satellile communications: orbital satellites, secstationary satelfites.orbital
patterns, look angles, arbital spacing, satellitc L3 iims. link mndulcs.
Parametric Amplifier: Varactor, Equation of Capa:itance im Linearly praded
& abrupt p-n junction, Manley Rowe relations, Paametric Up convertor and
Negative resistance parametric amplifier, use of circulator, Noise in Parametric
amplifiers.

UNIT-111
Microwave Antennas. [ntroduclion to antenna parameters, Magnetic (Z:urrcnts,
Electric and Magnetic curtént sheet, Field of Huygens's souree, Radiation Frmfn
2 slot antenna, open end of a wave guide and electromagnetic Homs. Parabolic
reflectors, Lens Antennas, .
Microwave Measurements:Microwave Detectors. Power, Frequency,
Arenuation, Impedance using Smith Chart, VSWR, Relﬂe.cl:*rommer, Directivity,
Coupling using dircction coupler.(b) Complex permiltivily of _mlatenal & its
measurement of ® of Solids, liquids and powders using shift of minima method.
Reference Books : | |
“Microelectronics™ by Jacob Millman, Mc Graw-Hill International Book Co.
New Delhi. 1990.
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“Optoelectronics Theory and Practice Edited by Alten thabbal Mc Gr.- -Hill
Book Co. New York.

“Microwaves by K.C. Gupta.Wiley Eastern Ltd. New Delhi 1985,
“Advanced Electroncs Comiunications systems” by Wayne Tomasi.Phi Fdn.
Electromagnetic & Radiating Systems: Jorden & Balmain.
Paper-XVI(b)Solid State electronics(Only for students who opted Paper
XI{(b) in third semester)

3 hrs duration Max.marks: 100

Note:Syllabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) 1s compulsory and contains 10 questions (50 words each).
Al least three questions wiil be set from each unit. Each question carries 2.3
marks.

Part-B (30 Marks) 9 questions {100 words each) will be set taking 3 {from
each unit and candidate is required to attempt 5 questions taking at leasi one
question from each unit but not more than 2 from any uvnit. Each question
carries 6 marks.

Part-C (45 Marks) conlains 06 queslions two {rom cach unit. Candidate is
required to attempt thre¢ questions taking one from each unit. Each question
carmics 15 marks (400 words).

UNIT)

letal-semiconductor (Schotthy) Junction: Energy band diagram, current
flow mechanisins in forward and reverse biny, thermionic and diffusion currents.
effect of interface states. Applications of Schottky diodes, (ii) Metal-Oxide
Semiconductor (MQOS) diodes.Energy band «iagram, depletion and inversion
layer.High and low frequency capacilance Yoltage (c-v) characteristics.
Smearing of C-V curve, Flat band shift. Applications of MOS diode.

UNIT-1I

Bipolar Transistor and Thyristors :General characteristics of BJT, factors
controlling current again, frequency performance, swilching of bipolar
transistors. Basic coincepts of PNPN structures, thyristor turn off and power
consideration, triacs. -

UNIT-11]

Microwave Devices: ,
Tunnel diode, High field effect in two valley semiconductors transfer eleciron
devices (Gunn dicde), Avalanche Transit time devices (Read, Impatt diodes)
JEETS, MESFFTS and MOSFETS: JFET Modelling including saturation
velocity effects, GaAs MESFET, MOSFET, surface space. charge region under
non cquilibrivm condition, Channel conductance, basic characteristics current,
voitage and device parameters.
Reference Books:
l. K. Seeger: Semiconductor Physics, Springer Verlag.
9.5 John, P. Mckelvy: Solid State and Semiconductors, Physics, Harper and

Row., -

3. A.G. Milnes: Semi-Conductor Devices and Integrated Electronics, Von
* Non

4,

i‘.aper-?{\’l (c) Plasma physies-11(Only for students who opted Paper Xil

(¢) in third seimester)
3 hrs duration
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S M.Sze : Physic of Semiconductor Devices Wiley.
g M. Sze: VLSI Technelogy

Max.marks: 100

Note: Syllabus of each question paper is divided In
paper is divided into three pans: Part-A. Par-B an

(o three units. The question
d Part-C (tolal 100 Marks).

- ot ns |0 questinns (50 words each).
_A (25 Marks) is compulsory and conlains it . A
.I;Tlift:z:lltlhrec qur:s)tiuns will be set from each unit. Each question ciirl s 2.9

marks. ] X Line 1 from
n ach) will be sct laking ;
Part-B (30 Marks) 9 questions {100 words ¢ ) ~kcine ot Jeast oné

each unit and candidate is required to attempt 5 qUEEHDﬂi :1. o i
question from each unit but not more than 2 from any .

ics & marks. | | | |
i’aar:'lt-(.‘, (45 Marks) con{ains 06 guestions two from each upu;ECalll:dl:l:]:slﬁ ;::151
required to attempt three quesiions laking one from each unit. £acn q
carries 15 marks (400 words). —
Wwaves in plasma : Electron plasma waves. lon Waw.ﬁs,_Elf::lgsl?;;g:;;f;rzz:;

illati ndi bride oscillations. El€c :

lations perpendicular 10 13, upper hy _ | '
?:::r]es perpeﬂdrﬁ:ular ¢ B, ion cyclotron wiavcs, L:Efer ::-};E;fgﬂnﬂesti“ﬁ;n:s
[ ' ma. Elec
magnetic waves in field free plas _

Eé?;:::licuﬁnr to B. Cut offs and resonances, Electromagnetic waves parallel

to magnetic field, Hydromagnetic waves. Magnetosonic waves.

T wation, Derivation of multifulid
Kinetic Theory , Boltzmann and Viasov Equallmn, l'?derwmllln:ql?al?gxs g
' ’ ion. Linearization of Yalsove Maxwell ey :
5t e ‘o A Physical derivation of Landau
ency plasma waves, Landau damping, Yy ;
E;En?;inﬂ yIFuw frequency ion acoustic Wwaves, lon Landau damping.
” UNIT-I1I |
Non-linear effects : Non-linear effects in plasmas. 'léhT.tSD?]g:DEﬁ:iEr?t;:'rt;l;
ivati ' i tic waves.>oll

Derivation of KdV equation for ion acous 5501 : 0
' ' dermotive force adn par

dimension.elementary ideas about _the. pon ] ol

' ili illati tability, Non-linear Landau pir
instability. Oscillating two stream ins : g e
[ ther plasma applications :

Controlled thermonuclear fusion and o : pl S
nclear fusin. Ignition tempera

and problems of controlled thermon : : T - hokaints

iteri ' 1.Simple discussion ;

Lawson criteria.Magnetic confinemen ! . e

[ ' bout intertial confinement an
stellarators, multipoles and Z p!nch.ldqa a o orinciple dd
:on. Methods of plasma heating and problms of fusion. D&
Erzlr?{?ng of MHD guwer generator, Plasma applications in industry, Plasma

torches.

Books : o
?Ef;.r‘.;.“éﬁen. . An Introduction to Plasma Physics (Plenum Press) 1974.

' ' Academic Press) 1972.

idson ;: Methods in Non-linear Plasma‘l'he:nry( f
g- ?E g?tr;ncnmt : Fundamentals of Plasma Physics (Pergamon Press) 1988
I f_ Uberoi * Introduction to Unmagnetized Plasma

L]
1
1

(Prentice Hall) 1938.
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7.
3.

compute the beam width ,

To study the H plane radiation pattern of pyramidal horn antenna and
compute the Directional gain of the Antenna.

To determine the dielectric constant of a given sample at Microwaye
frequency.

To determine the dielectric constant of Benzene using plunger technique
at room lemperature.

To determine the unknown impedance using slotted line section Smith
chart in the K-band.

To study the microwave absorption in dielectric sheets.

Any other experiments of the equivalent standard can be set

C.
.
5 -
3

9.

10.

Electronic Devices Laboratory Course:
To determine e/m of an electron by magnetron valve method
To determine e/k using transistor ‘characteristics.

To study dark and illumination characteristic of p-n-junction solar cell
and to determine

lis internal series resistance

Diode ideality factor

To study the characteristics of following semiconductor devices
VDR -

Photo transistor

LDR

LED

To study the characteristics of MOSTET and MOSFET amplifier.
To study dark and illumination characteristics of p-n-junction solar cel]
and to determine its (i) Maximum power available (ii) Fill factor
To study capacitance variation of p-n-junction with bias voltage in
reverse bias and determination of built in potential and other related
parameters. .

To study temperature characteristics of a thermistor and determination
of activation energy.

Studies on life-time measurements in p-n-junctions by various methods.
(VOC decay method/reverse recovery method)}

Resistivity measurements by Vander-Paw method and magneto resistance

Any other Experiments of the equivalent standard can be set.
Advanced Physics Lab-I/ Advanced Physics Lab-1I: Laboratory work based

on curriculum of elective papers taken in the Semester - 111 combined with
Semester [V

000




