NORTH MAHARASHTRA UNIVERSITY,JALGAON
M.So. ( Solid state physics snd Crystal growth
PHY 302 Solid State Physics - I |\
{ W.e.f. from June,1593)
1> Formation of crystals : Crvstal growth :

Yelocity of growth, Theories of growth, HMechanism of growth, Twining
|
Growth twins, Deformation twilns, Transforpation twins, Growth 1n  the

i
solid state, BRecrystallization, Martensite transformation. ...§ Periods

2> Trxapsformation in crystals f

Elements of ithermodvnamlcs- Introdugtion: Free enefg? calculation.
Bauilibrium fransformations- Ist and IInd order itransformatinns.

i
TTorder—dispcser transitions, Transformations in cnmﬁlex structures.
i*nguillihxlnm diagrams- The phase rule, BSolid solutions, Complex
diagrams, Kinetics of transformations, : ...8 Perdgds

3> Mechanical properties ef crvstals : ’
Classification of properties, Propertles of engineering importances,
Anisotrophy in crystals, Freferred orientation in? polyerystalline
aggredates, Elastic deformation ., Single crystal,% polycrystalline
aggregates, Plastic deformation,Slip in angle crystal%, Mechanics of
défnrmation fracture, ‘é ...8 Bericda

4> Ipperfections in atomic packlngs : ;
S Types of imperfections, Discovery of lmperfections, ?1assificatian af
jmperfections, Foint defects, Frankel defects, Disordgred crystals,Line

defectsz, Large angle boundries, Small angle boundries, Stacking faults,

i ... Perlods
5> Shear strenath of siusle crvstals : !

Slip, Dislocations, Burgers vectors, stress fleld of dislocatlons, Low
angle Ereen boundries, dislocatlon densities, dislocation

i
mltipiication sand slip, dislocaticens and crystal grow}h, Whiskers.

\ _E .. .1 Berlods



6> X-rav. electron snd Neutron diffractdon in crysials
Emission of X-rays, absorpticon of X-rays,The geometry of diffraction,
The intensity of the diffractedbeam, X-ray diffraction methods,The uses

of X-ray diffraction techniques,Electronic diffraction neutron

diffraction, Zeolities, ...5 Perlods
REFERENCES :

1. Introduction to salids - L.¥. Azaroff

2. 50lid state physics - & .J.Dekker

9. Introduction to sclid state physics - C.Kittle

4. The physics of Engineering scolids

T.5.Hutchison,D.C.Baird
§ Dislocation

Hull
6. X-ray diffraction procedures {Accde. Press)
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5> Yibhratiopal Spectra :

Vibrations of g

single particle, vibrations of two particles

connected by a spring (classical), Harnonie c¢scillator, wvibrationpal

energles of Jdiatomico molecules, interactlion of radiation with

vibrating molecules, vibrational apactra of di&%omic molaecules

anharmonic oscillator, deducticn of molecular - properties from

vibrational specira of diatomie molecules. ( & Perlods., 8 mks )
6> Rotation-Vibration Soectra : "

Diatomic vibrating rotator coupling of rotatian! and vibration,

rotation-vibration spectra, selection rules and traﬁsitions for the

vibrating rotator,

intensities in rotation and Vib;ation spectrunm,

Parallel and perpendicular bands of Linear molecules,Isotope effect~

vibration, rotation. ( & Periods, 8 mks )
7> Electronic Specira cof Distomic Molecules : p

Electronic energy, potential energy ourves, stable and unstable

molecular states,

|
vibrational structure of electronic transitions,

general formula,graphical representation,iszotop= efféct, rotationsl

structure of electronic spectra, the branches of band, band head

formation, shading

of bands : Fertrat diagran, isotape effect,

intensities in electronic bands-vibrational structure~Fanck condon

principle, obsorptlon and ewmizsion, Intensity disfribution in the

rotational structure ,)-l < *iétransition.

J¢

{( T Periods. 12 pks )
3

REFERENCES ¢
1. Atomic Spectra - White .
( Eor toplos i to 3 ) '
2, Introduction to Molecular Spectroscopy - C.H.Barrow
Mc Graw Hi1l, International Edition W
{ For fopics 4 to € ).
3. Spectra of diatomic molecules - Hersberg
{ Eor topic 7 )
4., Atomic structure and chemical bond ~ Manas Chanda

Mc Graw Hill
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MORTH MAHARASHTRA UNIVERRLTY, JALGAON
M.5¢. (PHYSICS) FHY 3d1
btomic gnd Mosscular Chysics
{ H.e.T. from June, I1553)

Priy- 393

1> Atom model for two walence electrons ¢

2y

3

i

11 coupling, =5 coupling, L3 coupling, Pauli exclusion principie,
coupling schemes for two electrons, faectors for LS ceupling, Lande
interval rule, jj coupling branching rule, salection rule, intensity
relations . Magnetic moment of the atom,Zeeman effect, intensity rules,
caleculatioen of Zeeman pattern, Paschen back effect LS and J]
coupling and Paschen back effect, Breits acheme for derivation of
spectral terms, Paulis excliusion principle. ( 1@ Periods. 18 nks )
Complex specira :

Displacement law, alteration law of multiplicities, vector madel for
three more valence electrons, Lande interval rule, inverted ternms,
Hund's rule.

Zeeman effect and magnetic quancum numbers in complex =sapectra
magnetic energy and Lande g facter, Paachen back effect in complex
spectra, ( 8 Periods., 12 mks )
Hyperfine strusture :

Introduction, hyperfine structure and Lande interval rule, nuclear
interaction with one valence electron, hyperfine struction of two or
more valence electrons, Zeeman effect in hyperfine structure, Back
Goudsmit effect in hyperfine structure, { § Periods, 10 pks )
Pure Botaticn Spectra :

Rotation of a linear system (classical and quantum mechanical),rigid
rotator, rotational energy levels and their populations, interaction
of radiation with rotating molecules, rotational spectra of rigid
rotators, selection rules for 1linear molecules, determination of
moment of inertia and bond length from rotational spectra, relative
intensities of spectral lines, Starl: effect in molecular rotational

spectra, wmolecular rotation-nuclear srin coupling,

{ 1 Perdods. 12 mkz )



oy one of the followins ( Course FPHY 4923 ) :-

PIY 493 A
PHY 443 B
PHY 443 C
PHY 484
PHY 495

Crystal growth and their characterization
Microproressor |
Numarical methods and Computer Programming
Special Laboratory - 11 ﬂ
Project I
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NORTH MAHARAGHTRA UNIVERSITY,JALGAON

M.5c. ( 3QLID STATE EHYSICS ) >

femester-wise distribution” of Cources - (W.e.f. Juns.i883)

Sem, :-
PHY 141
PHY 1@2
PHY 143
PHY 104
PHY 185
Sem, -
PHY 221
PHY 282
PHY 203
PHY 284
PRY 295
Sem, :-
PHY 3Mm
FHY 3p2

PHY 393
PHY 323
PHY 303
FHY 324
PRY 3@5
Note

cem, -
FOY 421
PHY 492

I

1I

11T

Methods of Mathematical FPhysics

Quantum Mechanics

Classical Mechanics

Eloctrenies { Wave-shaping and Circuit design )

General Laboratory - 1

Statistical Mechanics
Solid State Physles
Electrodynamics
Digital Electronics

General Laboratory -~ II

Atomic and Molecular Physics

S50lid state physics - I

&nzmaﬁthﬁfnllming(ﬂmmiﬂﬂﬂ) P -

A
B :
o

At end of the 11Ixrd Sem.
for

to
1v

the

Physics of Semiconductor Devices
Microwave Electronics

Vacuum tech. and thin film physics
Sperial Laberatory - I

Project

assesament of PHY 305 Project Course
first half fout of 23 marks) must be submitted
University offics.

the

Nuclear Physics

Solid state physics - 11
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ROETH MAHARASHTEREA UNIVERSITY, JALGACN
H.5c. (Phyzaics) PHY 404

Liat of experiments { W.e.f. from June, 19923)

Gpecial Lab.- II { Microproceasor and Computer Programming )

Note -- At leaat 51X experimenits from sach group
Group A : Microprocessor

is
ii>
iiis

Iw>
v

vis
viiy
viil-

ix>
x>

Read two digit hexadecimal number through keyboard and convert it
intao binary form.

Head string through kevboard swhich is terminated by any aspegifisd
character and reverse the string.

Write a prograwm for four digit hexadecimal counter.The counting
should stop and resume by Preasing any key,

Temperature measurement by using ADG.

Read data through thumbwheel switches and display 1t or moniter
and 7- segment diaplay.

Write & program for controlling relay awitches, provide delay of
one  second,

Average the given set or data and display the result in decimal
form.

Microprocessor controlling functlen generator { Square,Traingular
and Ramp )

Steeper motor speed contral using microprocessor,

Interfacing of eight Lit ADC with microprocessor.

MBLMMMLEQEIHEHHL
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ii»
it
v

v

vin

viis

To solve a third corder equation using one of following method.
a» Successive appreximation
b> Newton Raphson method
¢> Falsi pesition method
Toe integrate the given function by uaing Trapezeidal or Sinpson
rule.
Interpolation using Lagranges intarpolation formula.
(Fitting fourth order formula)
To  find the solution of simul tanecus linear equations by asing
Gauss eliminatien method or Gauss seidal method.
Te solve second order differential equation by using one of the
following method.
a* Euler s method
b Buler s modifide rethad
¢> Runge-Kutta method
Draw a flow chart and Write a prograpme to calculate sine/cosine

function by using Tayler's series and compare with Library
function.

Find the inverse of matrix using Jacobi method,

.'_-H'—-L'.‘



EEFERENCES :
1> Solar energy thermal processes — J.A.Duffie and W.A.Beckman

(Wiley Interacience Publication, 1574)

2> Bolar Energy Conversion.

(An Introductory course)

R ——— -

Editors:-

A.E. Dixen and J.D. Leslie

{Pergaman press) i
3> Solar energy { Principles of thermal collectlon and storage)
- 5.P. Sukhatms i

{ THMH , New Dellhi ) p
4r Bun power1

- J.C, Mveigh

{ Pargaman press, 1883 ) I
5» Solar asnergy engineering .

- 4. A.M. Bayigh

{ Academic press, 18577 ) Q
6y Principles of sclar esnginesring

- F. Kreith and J.F. Kreider

{ McBraw Hill., 1978 )
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. MORTE MAHARASHTRA UNIVERGITY, JALGAON
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M.5¢. {Physics) { W.e.f. from June, 1993)
PHY 483 € QBolar Enerey

Importance of solar energy, World's production and reserves of
commercial energy sources, Indla’s productlon and reserves,
energy alternatives.
Nature of =ao0lar radiation, sun as a fuslon reactor, spectral
diztribution of solar radiation,seasonal variation in the solar
radiation, measurement of global and diffuse scolar radiation,
varioua routes for converting zolar energy intoe different forms.
Solar thermal devices :
Bazic principles, different types of solar collectors, energy
balance equation, heat-losses and effleciency of the solar
collector. Solar cooker, domestic hot water systems, Industrial
hot water system, =2o0lar dryers solar pond, =olar distillation
solar furnace, solar refrigeration, soclar power generation.
Flat plate collectors :
Theory of flat plate collectors, energy balance eguation,
evaluation of heat losses and efficiency of sclar collectors.
Selective coating for solar thermsl devices :
Ideal characteristics of selective coating, different types of
gelective coating, material and technigues for making selective
absorbers. effect of selective coating on the efficliency of
solayr thermal collectors.
Soalr collegtors :
Peint focus, line focus, soalr concentrators, cylindrical,
parabalceld, compound parabolaeid type =zclar concentrators,
Fresnel lens. Theory of =olar concentrators and their
efficiency. Applications of solar concentrators.
Storage of selar gpneray
Thermal storage, Electrical storage, Chemical storage, Hydro

storage.



- NORTH MAHARASTRA UNIVERSITY, JALGAGN
M.Sc(PHYSICS) (W.e.f. from June, 1993}
PHY 493 B
Vaccum Technologv and Thin Film Fhyvalcs

1. Various ranges of wvaccun, conductance, lmpodance, apeed,.pump-down iLime

and thin relations. { 2 periods)
2. Pumps and Ganges for H.¥V, and J.H. ¥, : Botary DIMffisvion, Getter

pumnps, Bvapouration, sputtenation Meleonlar drug,Cryogonic and orgitron

pump ., { & perlods)

3. HMethod of producing thin films: Different methods chemicals CVD,
Vacoum evaporation and sputtering. Parameters governing +thin films
different types of sources, Working of Hig-vaccume systems, Theory of

Cosine law of omission.

4. Thickness measurenments: {Optical interferences teckniques, Multiple

beam interforometry, Tolcksky technique,Gravimatric method.

L 5 periods)
5. Monitoring of <£ilm thickness: Quarts crystal wmonitor, optiical
thicknes=s monltor. { 3 perlodal

6. HNucleation: Thermal accomcdation coefficients, capllarity model,
sperical cap and disc. Atimatic model and Compariscn, varios states af
growth.

7. Mechanical properties:Adhesion and its mpesasuremets with various
methods, atress measurements with varjous methods. {4 peritods)

8. Electrical properties:- Boltzman egunation, Fuch-Sondhemir theory.
TCR and its variation, Resustance varilaticn of very thin films, Hall
ceffect. { 5 perigdsl

9. Optical propertles, PReflaction,Refraction,Fresnels coefficients,

Complex refractive index, Ellipsometry PReflecting and antireflecting

films. (5 periods)

REFERENCE BOOK: -
1. Hand Book of Thin film technology :- Maissel and Glang.

2. Vaccur Deposition of Thin Filmps :— L. Holand.



NOTRE MAHARASHTRA UNIVERSITY,JALGAON
~h M.Sc. ( PHYSICS ) PHY 483 - (R
Eadio communication and T.VY.
{ W.e.f. from June, 1993)
1> Modulationn and iransmiliers !
Theory of amplitude, fregquency and phase nodulation, AM and M
modulation system, vestigial side band filters and nmodulation pulse
modulation,block diagram of transmitter and itz function, T.Y¥.=scanning
synchronization of pulses, vision signal mixing , composite video
signal,T.V.camera tubes, vidiocon image orthicon,m plubicon, use of
frequency multipliers and duplixer, nesative polavity in T.V.
. transmission, information content capaclty
2> Detection and Eeception -
Demodulation of FM,Block diagram of T.V. recevier, tuner and mixer
stage, IF amplifier, detectlon and wldec amplifier, sunc pulse
seperation deflection-elrcuits.
3> Propagation -
Nomenclature of uppar atomaphere, ionorphere grounds and space wave
propagation, tropospheric and ionospharic propagation, effect of
ertth’ s curvature, fading,duct propagations, reflection in Jionosphere,
MOP, critical frequenclies of differen layera.
4> Antenpa :
Characteristics of antenna system, wire aerials, arrays, Yagi with
deaign,Rhobatic aerial, loop aerials pattern multiplication.
5> T.Y,Communjcation Svstem :
Micowave links,satellite communlcation.
REFERENCES:
1. Electronica{ fundamentals and applications) - Byder

¥ 4 th Edition ¥

2. Antenna Engineering - Kraiss

3. Baszlg Televiaion - Ani) mainli
4, Basic Televiéinn - Grob

5. Antennas - Prasad

§. Electronics and Radio Engineerling - Tarman
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7> Inturrupts -
Need of Inturrupts: study of hardware and software Inturrupts, study
of Inturrupa controller (IC 8258) ( 2 Lectures)
8> Introduction to BZEE, BP386 and BP28BE in brief ) { 2= Lecturez)

rl
RRKRRRNGES - |
1) Mlcroprocessor Fundamentals { Schaum™s series)

- Boger L. Kekhein ( M.G.H.)

H
2} Intreduction to Microprocesser Softwar, hardware, programming by

- L.AiLevenfhal { M.G.H.)

',
5
- L.A.Leventhal ( M.G,.H.)

3) BQ8Q/BIB5 Assembly language progranning

4) Microprocessor Architecture .Programming end application
- Ramesh Goankar ( WEL Bombay.)
5) MC5 85 Users manual Inter Corp. USA. : {}
) Introductien to microprocesser | -
( 3 rd Ed.) - A.PMathur (THG)
7) Introduction to wmilcorprocessor

( ¥ol. 1 & 2 ) - Adam Osborn (MGH)

8) Datas manual for Microprocessor family Intel Corpusa

9) Introduction to micorpracessor - Khambhate
i
1#4) Microprocessor and 1ts applicstions - B.Ram
1
i
*
!



- NORTH MAHARASHTRA URIVERSITY,JALGAON
M.5c. ( PHYSICS ) PHY 422
' Microprocessor
( H.oe. f, from June, 1993)
1> Introdugtion to Microcomputor :
Memories, Microprecessor (Q.P.H.), I/0 devices, { 2 Lectures)
2> Memory devicesz :
A) Biportar, Unipolar meneries, Random access memory ( RAM} Read only

mopory ( ROM,PROM,EPROM.)

B) Study ofmemory chips : 2174,2718 { & Legtures?
3> Architecture of BA8S :
Datall block diagram with pin configuration { 3 Lectures)

4> Instructlon et of 8PB5S -

4} 1) Instruction types
ii) Classification of instructioen
iii} Addressing modes

iv) Instruction set of B@8S5.

B) Programming- simple programas use of subroutine { 12 Lectures)
5> Interfacing memory and 1/0 devices :
Introduction

i) Address space partitioning, address deceding
11) Momory Interfacing
iii} Lata transfer schemes........
a} Programmed date transfer,
Synchronous transfer, Asynchronoces transfer, Interrupt
driven data transfer, Intrurrupts in 8085,
k) Direect mwemory access data transfer: DMA transfer in an 8085
bassed system { B Lectures)
6> Studv of interfacing deviges :
i) Programmatice peripheral interface { Ic 8255)
11) Programmeble interval timer { IC 8253) with programming.

iii) Keyboard ontroller and display controller { [IC B8279)

( T Lectures)



5y

6>

s

Elementary Particals : i
Ciassification on the basis of type of interaction,quantum numbers,
Isospin,strangeness,parity,Decay of elementry particles.ﬂonservation
laws and symmentry properties of elementry particlés,auark model .

( 5 Periods. 1@ mks )
Cosmic Rays
Origin of cosmic Rays, primary and secondary radigtiﬂns,cnsmic ray

showers, Geomagnetic effects,abscrption of coamic rays.

{ 4 Perlods, § Mks )

REFERENCES ?
1) Atomic Hucleus - R.D.Evans.
2} Nuclear Physics - D.G.Tayal.

3
4}
5)
6}
7)
8)
a)

183

An Introduction to Huclear Fhysics Phide,Joshi.

Concepts of Nuclear Physics B.L.Gohen.

B.N.Srivastava.

i

Basic Nuclear Physics

Introduction to Nuclear Fhysics Harald Enge.

f

Introduction to Huclear Physics David Halliday.

H.L.Paﬁdya and Yadav.

Elements of Huclesr Physics

Ruclear Physics Irving'Kaplan.

Alex E.5.Green,

1

Ruclear Physics
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1>

2>

3>

4>

NORTH MAHARAGHTRZ UNIVERSITY, JALGAON
M.Sc. (PHYSICS) PHY 481
Huclear Physics
{ W.e.f. from June, 1993)

Huclear Structure :
Huclear mazses and binding energies,lefination of seperation energy,
Bazic principles of mass spectroscopy, WHeir’s and Robhert's mass
spectroscopes, Bainbridge s and Jordon’'s mass spectroscopes.
Size of the nucleus, determination of radius by electron scattering
method and by Coloumb energy difference method,
Nucleaur angular momentum and magnatic dipole moments, Electric
quadrupole moment (classiesl derivation aonly),Quadrupole interaction
energy. ( 12 Periods, 25 mks )
Iae Nuclear Tyo -Rody Problen :
The Deutercon, ground state of the deuteron (Simple theory).
Nucleon-Hucleon Scattering : Phase =hifs analysls,zcattering length,
effective range,Coherent scattering by hydrogen molecule (Ortho and
para hydrogen) Born approximation. ( 12 Perdods, 20 Hka )
Buclear Resctors :
Brief revisjon of fiszsgion chain reatien, General reactor design,
Nuclear reactor tvpes,research reactor (Heterogeneous) Power reactoy
( Fast breeder reactor ), reactors in Indis { Apsara,lirus,Purnipa }

( 8 Periods, 12 ks )
Buclear Particle Accelarsiors :
The Principle of Phase stability, synchro-cycletron, Microtron,

electron-synchrotron or Bevatron, {( & Perlods, 19 Mks )



NORTH MAHARASHTRA ORIVERSITY, JALSAON
M.5c. (Physies) PHY 382
List of experiments { W.e.f frop June, 1893)

Special Lab.~- I

Hm;ﬂlﬁﬂﬁlxexwfmmﬂshm

Group A:

1)
113
iii)
Iv}
v
vi)
vii}
viii)
ix)
x}
xi}
xii)
xiii)
Xiv}
xv)
xvi}
xvii)

Group B:

i)
i1
111
iv)}

v)
vi)
vii)
viti}
ix)

X)
xi)
xii)
xiii}
xiv)

xv)
xvi)
xvii)

Wave shaping circuits.
Instrumentation amplifiey,

FAM, PWM, PPH wusing IC - 555,
SMPS of 5 Volt and 3 Amp
Inductance Simulation.

Phase detection using PLL.
Uptocoupler using IC -741 LED and
DC to DC Converter,

Frogrammahle UJT Oscillator.
Study of filters.( band reject and Notch filter )
To study the performance of microwave components.
To study horn antenns characteristics.
Susceptibility of Mn50-4 by using Guoy’'s method.
To atudy Fraunhoffep diffraction by He-Ne laser.
To determine the pumping speed of rotary pump.
Study of phase diagrams by direct cocling curves,
Study of dielectrice behaviour of BaTiD-3 sample.

Phototransistor.

Shift register IC - 7435,

UP/DOWE counter I0 - 74189,
Digital multiplexing ¢( F-1 and F-
Conversion of temperature to digi
transducer (AD 583) and 8-bit ALC
Half and Full substractar.

2 generated by timer IC-555.)
tal signal using temperature

+

1 : 10 line multiplexing.

Study of J-K master alave flip-flop.

Design, build and test a code converter circuit.

To study the parity generation (odd and even) and parity

checking using proper circuit.

To study core-loss in tranaformey,

To study Klystron characteristics,

Thin film depozition by evaporation method.
Measurement of thickness of thin film.

study of power distribution within laser beamn
the laser beam quality.

Study of Fflat-plats collector,

Measurements of Ultrasonic velocity in liquids.
Study of the dispersion relation for the moncatomic lattice
and diatomic lattice,

and determinpe



NORTH MAHARAGHTRA UNIVERSITY, JALGAON
M.Sc(PHYSICS)
PRY 323 C ( W.e.f. from June, 1933)
Laser and Thelr Applicaticon

1. Charecteristics of Laser light. Light waves, monochromaticity,
Directionality, Brightness, Interference, the laser speakly pattern,
Coherence, polarization.
2. Basic Laser Princirle : The Active medium, the automatic basis fer
laser action Laser pumping, creating a population inveraion Optical

Feedback the Laser resonator.

3. The Laser output and its modification. Absorption and emission
lineshape,Brocadenning lasermodes Optical resonance, pump rate, gain
oscillations, power output , gain saturation. Selection of laser
emission linesintracavity elements. Q-switching anhd mode locking.

4, Lazer expoaition(Typs of Laser)

3Gas lasers, Doped-Inaulator Lasers, Semiconductor lasers, Dye lasers,
extending the range. Design features and operating charecteristics.

9. Apmlication of Laser:-(Brief review} Holoaraohv.

civil engineering, medicine and surgery, High power laser application A

power primer, material processing , laser Fusion,.

REFERENCE BOOKG:-

1. An Introduction to lasers and their applications D C O shea,
W-Russell and W.T. Rhodes(1877) Addision-Wesley Pyble.Col.

2 Laser Appllcatlon to optics and sepectroscopy. Vel1. 1, I1.5.F.
Jaco Bs. M. Sargent at. al. (1873).

3. Laser Application- Ed. Monte Ross, Vol. I11 (1877).

By Aocademnlic press.
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5*ﬂlﬂﬁﬂﬂﬂﬂﬁFﬁﬂﬂﬁmmndnﬂhﬂtOEﬂﬂiﬂiﬂﬂﬂ:-

Miorowave transistors:Principle, ¢peration microwave ¢harecterist1cs.

Current gain cutoff fregquency, Power gain

Yaractor dicde: Frinciple, opearation use of varector dlode for

frequency multiplication. 1
o
oicrowave Tunnel diode. principle of cperation, microwave field effect

Transistors. FETS,JFS5T5, MESFETS bPrinciple of operation Bicrowave

charactoristics,drain current out oFF frequency,

LﬁP.E.tisch,_lZmﬁliiﬁ_lli

REFERENCE BOKKS: !
1. Foundation of microwave engineering - Collin R. E'l
2. Introduction to microwaves - Atwater
3. Intreduction to mlerowave - Wheeler I
4. Microwave semiconductor devices i
and their circuit application. - Hatson ﬁ
5. Microwave circuits and elements - M.L.Sisodia H
€. Electromagnetic fields and waves - Jorden '
7. Microwave ' - K.C.Gupta. [?
8. Electronlc communication - Sangeevs Gupﬁé
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NORTH MAHARASTRL UNIVERSITY , JALGAON
M. B5c{PHYSICS (W.e.f. from June, 1853)
PHY "~ " 3@3 B
HICROWAVE ELECTRONIGS
1. ELECTROMAGNETIC EILED AND HWAVE EQUATIONS:

Intruduction to microwave fregencies. Coparison betweeen Radio
and microwave frequency aspects.Electron moticn in electric, maghetic
and electromagnetic field. Electric and magnetic wave equaetions.
Uniform plane wave. Plane wave propogation in free space poor conductor
good conductor.Boundry conditions.Plan wave reflection normal ineidence
only.Pointing theoren. L 12 periods., 20 Marks)

2. MICROWAVE TRANSMISSION LINE AND HAVEGUIDE:

Trapsmission line equation and their solution-epen and terminated
transmission 1ines. Line ‘impedences. Line admittance. reflaction
coefPicient, transmission coeficient.Standing wave ratio. Smith
chart.Single stub matching double stube natching.

Wave duides:—Rectangular,circular,Rectangular waveguldes solutions of
Wave equation in rectangular co-ordinates TE and TM modes in

rectangular waveguide poder transmission. Power losses and excitation

modes in rectangular waveguid. ( 1@ perjods, 22 marks)

3 MICROWAVE COMPONENTS

Rectangular cavity resonator eircular cavity resonator of cavity
resonator re-ontract caities, E-flame (Serie= tee} H-plane (Shunt fee),
magic tee (Hubrid tee) wave guide corners bends and twists Direectional

conplers, two hole difectional couplers, Mocrowave circulars isolators.

Hybrid couplers, { & periods, 16 marks)
A*HIQBQH&IE.EEHER&IQRE;

Kiyatrons, Velocity moedulation, bumching brocess, output power and beam
loading efficlenty of klysteren.

Reflax Klyvstron Velocity modulation. Power cutput efficiency electonic
adml ttance.

Travelling wave Tube:onstrumtimn mismene &5 o



"=
N _
o

7> Power Semicondoctor Devices - '
i
General considerations Thyristers fampily SCR,diac,Trisc, pover

( & Periods . 1@ mks )

tranzistors.

REFERENCES - ' §
vl i
1. Sclid state Electronic devices -~ B.G.Streetman

{ Prentlce Hall of India) 3 pd Edition. i

2. Semiconductors and Blectronie deviges —idiv Bar Lov
{ Prentice Hall of India) 2 nd Edition, -}?

3. Introduction to Semiconductor devices - Lindanyor & Wringtey

4. Fhysics of Semiconductor devices —‘é.H.Sae

( Wyley Eastern, Ltd.) 4
]
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o NOTEH HAHARASHTRA UNIVERSITY, JALGAON
M.5c. { PHYsICS } PHY 303 A
Physics of Semigonductor Devices
{(W.e.f., from June, 1863}
1> Introduction to Semicondutoxs

Types ot semlconductors-Elemental compgunds, properties of
€ilicon,Germaniun and Gallum arsenide Semluconductors, Direct indirect
semiconductors, charge carriers Mobility snd Majority carriers, Excess
carriers and life time, Diffusion of carriers and Eisteins relation
Intrinsic somiconductors and position of Fermi level, degenerate and
non degemerate gemlconductors carrier concentration in non degenerate
and degenerate cases,current transport internal fielded to non uniform
doping. ( 1P Perlods. 2¢ mka )
2> waww&w:

Resistivity (Four Probe method ) Mobility, carrier-concentration,
carried types. by Hall effct Hayne-Shockly experiment for measurement
of mebility of minority carries. { § Perlods., 12 mks )
3> Semiconductor Diodes :

Tunnel diode, degenerate sami-conductor, principie of
operations,.clircuit applications.

Varactors d&iode,capacitance of p- n Junction, Princple of operation,
equivalent clrecuit applicatlion, rectifierdiodes dependance of cirrent
and voltage specifications, agiteching dlodes.

Zener diocdes- reverse bias breakdewn Avalenche and Zener breakdown,
device designfor particular bhreakdaosn voltage .’ { 7 Periods. 14 oks )
4> Blpolax Junction Transistersa

Ebers Moll Expreasions switching characteristics, transient  and
A.C.conditions secondary. { 4 Pexiods. & mks )}
5> Eleld Effect Transjstors :

Metal semiconductor, FET metal insulator, semiconductor, Ideal MOS
capacitor,surface fieldeffect transistors. ( 4 Periods. 8 mks )
g> Opto Electropic Devices -

Solar cells photodetectors { 4 Perleds, 8 mks )



+ NORTH MAHARASTRA UNIVERSITY, JALGAON
M.5c(FHYSICS) ( W.e.f. from June, 19893)
PHY 3@2

NUMERICAL METHGQDS AMD CONPUTER PROGRAMMING
1.COMPUTER FROGRAMMING:
Aj FORTRAN-T77: Charector set » Constants,Variables, Expressions
{Arithmatics, Relaticnal and Logical ), Assignment statements, Input

statement, output statement,control statements{ GO TO, If, 10 Loops}

{ 12 pveriods:
B) Subprogramme -FUNCTION, SUBROUTINE Subprogram, Common statemet
equivalanic statemt. : L I periods.}

2. NUMERICAL METHODS IN FQRTRAN:
In the follewing topic on numerical methods, students are expected 4o be
able +to write programs, subprogrems or programs segrments as well as
perform numerical calculations using electronics calculstors and
rathematical tables.
a)Inerative methods for solution of Algebric equations-
Derivation of formula for successjive Bisection, Newton Rapson method
Regula false and their comparison. { & pariods)
b) Integretion - Traperaidal, simpson 1/3, Simpson 3/8 Rules DErivation
end Applications.
¢) Interpolation:-Linear interpolation, Langrages Interpolation.

{ 4 perioda}
d) Solution of Simulatanesus equation - Guass Elimination method

pivoting all conditioned equations in Guass-8eidal Iterative method.

L & periodas)
RERFERENCE BOQK:
1.Programming =ith FORTRAN - Lipashutz {Seaum series,MC Graw Hill puh)
2. Computer Programming in FORTRAN-77 :— Davis
d. Computer programming in FORTRAN-77 : Ramkumar
4. Computer programming in FORTRAR-77 : V. Rajaraman
9. Computer oriented numerical methos : ¥, Rajaraman
6. Introductory methods of Numerieal

Analysis : 3.5, BGastry.
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5> ¥ibrational Spectra : ;

B>

Ts

Vibrations of a =single particle, wvibrations of two particles
connected by a spring {classical), Harmonic oscillator, vibrational
energles of diatomic molecules, interaction of radiation with
vibrating molecules, wvibrational spectra of distomie molecules,
anharmonle oscillator, deduction of molecular grcperties from
vibrational spectra of diatomic molecules. { & fﬂ:igd;* 8 mks )
Rotation-Vibration Spectra : t}

Diatomic vibrating rotator coupling of rotation : and wibration,
rotation-vibration spegtra, selection rules and transitions for the
vibrating rotator, intensities in rotation and vibration spectrum,
Parallel and perpendicular bands of Linsar molecules,Izsotope effect-
vibration, rotation. { & Perlods, 8 mks )

Electronic Spectra of Diatomic Molecules : [

b

Electronic energy, potential energy ocurves, stablé. and unstable
molecular states, vibrational structure of electronic transitions,
general formula,graphical reprezentation,liscotops effect, rotational
structure of electronic spectra, the branches of band, band head
formation, shading of bands : Feortrat dlagran, ;satope effect,
intensities in electronic hands-vibrational structure-Fanck condon

principle, obsorption and emission, Intensity distribution in the

rotational E"it.rt.u:'tu.iJt'e,'jl = _iEtransition. ;
{ I Periods., 12 mks )

REFERENCED - 'h
1. Atomic Spectra - HWhite :r

{ For topics 1 to 3 ) i
5 Introductlon te Molecular Spectroscopy - C.H.Barrow:

Mo Graw Hill, International Edition _ -ﬁ

( For foples 4 to 8 ) !
3, Spectra of diatomlc molecules - Hersberg

{ Eor topic T )
4, Atomic structure and chemical bond - Manas Chanda '

i}
{:

Mc Graw Hill
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NORTH MAHARASHTRA ONIVERSITY,JALGAON
H.5e. (PHYSICS) PHY 31

Atopie and Molecular Physics
( W.e.f. from June, 1993)

Pry- 3oy

1> Atopn model for twmo walence slectrons :

2>

I

45

11 coupling, sz coupling, LS coupling, Paull exclusion principle,
coupling schemes for two electrons, factors for LS ceoupling, Lande
interval rule, 3} coupling branching rule, salection rule, intensity
relations.Magnetic moment of the atom, Zeeman effect,intensity rules,
calculation of Zeeman pattern, Paschen back effect LS and 33
coupling and Paschen back effect, Breits scheme for derivation of
spectral terms, Paulis exelusion principle, ( 19 Periods, 18 gmks )
Cormnlex spectra :

Displacement law, alteration law of multiplicities, wvector maodel for
three more valence electrons, Lande interval rule, invarted terms,
Hund's rule,

Zeeman eoffect and hagnetie quantum numbers in complex spectra

magnetic¢ energy and Lanpde g facvor, Paschen back effact in complex

spectra, { 8 Poriods, 12 pks )
Hvperfine sirgeture -

Introduction, hyperfine structure and Lande interval rule, nuclear
interaction with one valence electron, hyperfine struction of two or
more valence electrons, Zeeman effect in hyperfine structure, Back
Goudsmit effect in hyperfine structure, ( € Perlods, 18 mhks )
Rure Rotation Spactra : |

Rotation of a linear system (classical and quantum mechanical),rigid
rotator, rotational energy levels and their populations, interaction
of radiation with rotating molecules, rotational spectrs of rigtd
rotators, selection rules for 1linear molecules, determination of
m3pent of inertia and bdoend length from rotationai spectra, relatlive
intensities of spectrai lines, Stark effect in melecular rotational

spectra, molecular retation-nuclear spin coupling.

( Z Periods, 12 pks )
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NORTH MAHARAGHTRA UNIVERSITY,JALGAON

M.2c. ( FHYSICS )

submitted

Semester-gise distridution of Cources - (w.e.f. June.1993)
Lem, - I :
FHY 1411 Methods of Mathematical Physica
FHY 182 guantum Mechanics
PHY 1&3 Classical Mechanies
PHY 124 Electronics ! Wave-shzping and Circult design )
PHY 15 Genaral Laboratory - 7
Sem, - II
PHY 281 Statistical IHeclanlcs
PRY 2022 50lid Shate Physlies
PHY 2@3 Electrodynamics
PHY 294 Digigal FElectronics
PHY 205 General Laboratory - I1
Gem, :- III
PRY 3a1 Atomic and Molecular Phyalcs
PEY 382 ﬁumarical mathods and Computer Progranming
Loy one of the following ( Course PHY 303 ) :-
PRY 393 A : Physics of Bemicondnctor Devices
PHY 303 B : Microwave Eleclironilcs
PHY 393 C : Lasers and theilr applicationsa
PHY 354 Special Laboratory - 1
PHY 3056 Project
Note At end of the IIlrd S5em. assessment of PAY 385 Project Courae
for the first half (ocut of 2@ marks) must be
to the Dniversity office.
Sem, - IV
FHY 41 Huclear Fhyaics
PHY 422 . Microprocessar
Aoy one of the followlng ( Course PHY 483 ) :-
PHY 483 A : Radio communication and T.V. system
PHY 4833 B : Vacuun technology and thin film physics
PHY 483 C : Solar energy
PHY 44 Special Laboratery - Il
FHY 485 Project



NOTRH MAHARASHTRA UNIVERSITY,JALGACH
M.5c. ( PHYGICS ) FHY 393 A

Fhraica of Semiconductor Deviges

(W.e.f. from June, 1933) '1
i:
1> Intreduction to Semicondutors : N
1

Types of semicondoctors-Elemental compounds, | properties of
i

Silicon,Germanium and Galium arsenide Semiuconductors; Direct indirect
H
semiconductors, charge carriers Mobility and Majority carriers, Exoess

carriers and 1life time, Diffusion of carriers end Eisteins relation
) 11

Intrinsic somiconductors and position of Fermi level, degenerate and
| #

non  degemerate senmiconductors carrier concentration in non degenerate

and degenerate cases,current transport internal fieldgd to non uniform
doping. ( 12 Perieds, 27 mks )
2> HMeacurement of Electrical Parameters of ﬂﬁmiggnﬂEQ;Q:& :

Resistivity (Four Probe method ) HMobility, carrger—concentratiﬂn,

N
carried +types, by Hall effct Hayne-Shockly experinent for measurement

of mobility of minority carriles. { 8 Periods, 12 mks )
3> Semiconductor Dicdesg :
Tuan=1 diode, degenerate semi-conductor, ! principle of

operations,circult applications, d
Varactors diode,capacitance of p- n junction, Princpie of operation,
equlvalent colrenit application, rectifierdiodes depeﬁdance of current
and voltage specifications, switching diodes. Ei

Zener dlodes- reverse bias Dbreakdown Avalenche andEJZener breakdosn,
device designfor particular breakdown veoltage. { izfﬂriﬂﬂﬂL 14 mk= 3
4> Bipolar Junetion Iransisters : [

Ebars HMoll Expressions switching characteristicgz transient and
4.0.conditions secondary. { ;.Eﬁriﬂdah_ﬂ_mki )
5> Field Effsct Iransistors |

Hetal semiconductor, FET metal Insulator, semiconducter, Ideal MO3

11

1]
capacitor,surface fileldeffect transistors. { 4 Perlods. 8 mks )
i
6> Opto Electironic Devices : 4
Solar cells photodetectors { 4 Perlods. 8 mks )

A



7> Power Semicondector Deviges -

Fenaral considerations Thyristers
translators.

REFERENCES :

1. S¢lid state Electronic devices

famlly

( Prentlce Ball of India) 3 rd Edition.

Semiconductors and Electronic devices
( Prentice Hall of India) 2 nd Edition.
Introducticn teo Semiconductor devices
. Physica of Semiconductor devices

{ Wyley Eastern, Ltd.]

(
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SCR,diac,Trlac . power

5 Perjods . 1@ mks )

B.G.S5treetman

div Bar Lov

Lindmyor & Wringtey
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NORTH MAHARASTRA UNIVERSITY , JﬂLGﬂdﬂ

¥.8c(PHYSICS (W.e.f. from June, 1383)

PHY * ° 323 B )

HICROWAVE ELECTRORICS q

|

1. ELECTROMAGNETIC FILED ABD WAVE EQUATIONS: ’

H
Intruduction to microwave freqencies. Coparison betwesen Radio

L

and microwave frequency aspects.Electron motion in electric, magnetic

and electromagnetic field. Electrie and magnetic wave equations.
1
Uniform plane wave. Plane wave propogation in free space pogor conductor

¥
good conductor.Boundry cpnditiuns.Plan wave reflectlion normal incidence

only . Pointing theorem. { 19 periods, 20 Marks) i

2. MICROWAVE TRANSMISSION LINE AND WAVEGODIDE: H.

Transmission 1llne equation and their solution-open and terminated
I

transmission 1ines. Line impedences. Line admittance. reflaction
i

coeffleolent  transmission coeficient. Standing wave  ratio. Smith
i

chart.8ingle stub matching deuble stube matching. $

Wave duides:-Rectangular,circular,Rectangular Havegufdes solutions of
Have egquation in rectangular co-ordinates TE and THM modes in
raectapgular waveguide power transmission. Power los%ls and excitation
modes in rectangular waveguid. [ 1P periods., 2@ mﬂxkél

Ii
ﬂiﬂlﬂﬁﬂHﬂIE:QﬂﬂEQHEﬂIEL ”
Rectangular cavity resonator eircular cavity rescnator of cavity
resonator re-ontract caities. E-flame (Series tee) H—Elane { Shunt fee),
i
magic tee (Hubrid tee) wave guide corners bends and twists Direectional

H

conplers, two hole difectional ceouplers, Mocrowave circulars isolators.
[

Hybrid couplers. { 8 pericds, 16 marks} iJ

4 MICROWAVE GENERATORS: i

Klystrons, Velcoclty modulation, bumching process, output powsr and beam

loading efficlenty of klysteren. |
Reflax Klysatron Velocity modulation. Power output efficiency electonic
admittancs, H

Travelling wave Tube:Construaction operation. H



S HIUKORANEVEcfdodnduchoroPeRigdaos; -

Microwave transistors:Principle, operation microwave charecteriatics,
current gailn cutoff frequency, powar gain

Varactor diode: Principle, opearation use of varector diode for
fraquency multiplication.

microwave Tunnel diode. principle of cperation, microwave Pield effect
Transistors. FETS,JF5TS . MESFETS principle of operation nicrowave

charactoriatics,drain current out off fraguenay,

{ & period., 12 marke)

EEFERENCE BOQKKS:

1. Foundaticn of microwave engineering - Collin R. E.
2. Intreoduction to microwaves - Atwater
3. Introduction to microwave - HWhesler
4. Mlcrowave semlconductor devices
and their circuit applicaticn. - Watson
&. Microwave circuits and elements - M.L.Biscdis
6. Electromagnetic fields and waves - Jorden
T. Microwave - K.C.Gupta,
8. Electronic communication - Sangeeva Gupta
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¥ NORTH MAHARASTRA UNIVERSITY, JALGAON
M. S5c{PHYSICS) (W.e.f. from June, 1993}
PHY 3083 (C) !

Yacoun Technolegy snd Zhin Film Bhysics

|

1. Varlous ranges of vaccum, conductance, imnpodance,speed,punp-down time

and thin relations, { 2 periods)

2. Pumps and Gauges for H. V. and U.H.V. : Botary Diffisuion, Getter
Punps, evapouration, sputtenstlion Molecular drug,Cryogbnic and orgitron

|".
punp . { € perlodsa)
J
J
3. Method of producing thin Films: Different methods chemicals CVD,
H
Vaccum evaporation and sputtering. Farsmeters governing thin films
1
different types of sources, Working of Hig-vaccume systems, Theory of
il
|
f
]

Cosine law of omission.

4, Thickness measurenments: Optical interferences techniques, Multiple
|

beam interforometry, Tolcksky techniqueé,Gravimatric method.
g

L H pericdal
5. MHMonitoring of film thickness: Quarts corystal monitor, optiical
thickness monitor. L 3 perlcdal

6. Nucleation: Thermal acconedatlon coeffieclents, Eﬁapilarity model,
sperical cap and disc. Atimatic model and Cﬂmparisﬂn;{varios states of
growth. H

7. Mechanical properties:Adhesion and its meaaure%;ts with various
methods, stress measurements with various methods. Li.nﬂzigd;l

8. Electrical properties:- Boltzman equation, Fuch+?ondhemir theory,

TCR and its varlation, Resustance varlation of veryifhin films, Hall

effect. . [ -1 Eﬂﬁiﬂdﬂl

9. Optical properties, Reflaction,Refraction.Fresnels coefficients,
1

Complex refractive index, Ellipsomestry Reflecting and antireflecting
films. {5 periodal
EEFERENCE BOQOK: - i
¥
1. Hand Book of Thin film technology :- Maissel and Glang.

. A
2 Vaccum Depositlon of Thin Filma re L. Holand. °



RORTH HMAHARASHTRA UNIVERSITY, JALGAON

M.Se.( Solid state physics )

List of experimepts PHY 394
Spl. Lab.-1 ( W.e.f. From June, 1993)

(lﬁw:-amm:ﬂﬁh)
I-ravs : w

Analyse an X-ray power photograph for & aubstance having crystal

b
lattice, ﬁ

1> 8C ,ii> BCC and iii> FO? and determine +the (hkl} indices of
1

reflections recorded, Hence determine lattice constadt and wvolume of

unit cell. q

Migrowave :

1> Study of different microwave components

- "Slotted section prrobe, tunable crystal detector, .Klystrcn tubs,

L

attenuators, frequency meters, directional couplers, circulators and
horn antenna. !

2> Detection of relationship bhetween frequenecy f, wavelength in free

!
space and wavelength in a wave guide by uszing & microwave bench.

3> Measurement of dielactric constant of varicus salids_and ligquids at

room temperature by using a picrowave bench.
Crystal defects :

1> Study of defects in caleite crystals by chemical etching technique
. |
and density of dislocation by using an optical microscope.

Gl

e 1
4!"25 Te study ionic conductivity of solids at varicus temperatures

(&lkali halides), using two probe method.

Magnetic Resonance : .

Study of electron spin resonance in combined static and r.f magnetic
b

fields of & paramagnetic material. H

1> 7o determine “Plateay range", "Plateau slope" andf "Yarjation in
<

counts with distance” for a given G.M.Counter. 1

|

2> To study abscorption of beta rays in aluminium, measurement of range,

i



-

Allovs :

1> To constrnuct equlibrium phase diagram of a series of Lead-Antimony
aliocy system of varving composition and to measure the euvtoctie
temperature by preparing Fb-5b alloys.

2> To prepare z saries of Nickel-Copper alloys and to measure the curie
temperature of the alloys for different percentages of nickel content.
Thermo Gravimetric Analysis (TGA) ¢

Thero gravimetric analysis (TGA) of HiSDé. EHED crystals.

Absorption Phenomenon -

To study absorption in Zealjites.

ik EE R R R R ok
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1> tuclear Strusture - 1

2

3>

4>

NORTH MAHARASHTRA UNIYERSITY, JALGAON

M.5c, (PHYSICS) PHY 491

Ruclear Physics
( W.e.f. from June, 1993) :

i'l

Nuclear masses and binding energivi,Defination of seperation energy,
1

Pasic principles of mass sPrectroscopy, Helir's and Robert's MASS

spectroscopes, Bainkridge s and Jordon’'= pazs spectroscopes.
1

- o |
Size of the nueleus, determination of radius by electron scattering

i

method and Ly Coloumb energy difference method. %

hucleaur angular momantum and magnetic dipole moments, FElectric

guadrupcle moment {classical deriva*ion only),Quadrupole interaction

energy. ( 12 Periods., 20 mks )
The Bucglear Twoe -Jody Problem : ) 1

1
The Deuvteron, ground state of the deuteron {Eimplé theory].

Bucleon-Nucleon Scattering : Phase shift analysis;scattering length,
effective range,Coherent scattering by hydrogen molecule {(Ortho and

pare hydrogen) Bern approximstion. { 1& Periods, 20 Mks )
o
E

Muclear Reactors : E

Priof revigsion of fission chain reation, fieneral reactor design,

Huclear resctor types.research L'ractor {Heterogenebus} Power reactor
|

{ Fast breeder reactor 1}, reactors in India { Ap=zara,Cirus,Purnima }
R

{ & Perloda, 12 HMks )

li

Huclear Particle Accelarators :
The Princivle of phase stability, synchro-cyclotron, Microtron,

electron-synchrotron or Bevatron. { § Perlods, 10 MEks )

oI o
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5> Elementarxy Particals :
Classification on the basis of type of interaction,quantun nunbers,
Iscﬁpin,strangeness,parity,Decay of elementry particles.ﬂanservation
laws and symmentry properties of elementry particles,RQuark nodel.
( B Periods. 12 mks )
6> Cosmic Rays
Origin of cosmic Raye, primary and secondary radiations,cosmic ray

showers, Geomagnetic effacts,absorption of cosmic rays.

( 4 Periods. 8 ks )

REFERENCES -
1) Atomlce Hucleus - R.D.Evans.
2} Huclear FPhysics - D.G.Tayal.

31 An Introduction to Huclear Physics

Phide,Joshi.

4) Concepts of Nuclear Phyaics

B.L.Cochen.

51 Basic Nuclear Physics B.N.Srivastava.

6) Introduction to Ruclear Fhysices

Harzld EngZe.

T) Introduction toc Huclear Physies David Halliday.

81 Elements of Huclear Physics

M.L.Pandya and Yadav.
8) Huclear Physics

1

Irving Haplan.

1@} Nuclear Physics 2lax E. 8. Green.

P tedd i3 3d.0.0.8.4 3533 230 ¢ ¢
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HORTH MAHARASHTRA UNIVERSITY, JALGAON

H.Se. ( Solid state phvsics and Crvatal growth )

PHY 402 Scolid State Phvsics - II
{ W.e.f. from June,1923) 1

1> Ergoperties of semiconductors : 1

Band theorvy : Energy bands, Intrinsic semiconductors,Extrinsic
semiconductors conductivity. Electron and holes, The tenperature

dependence of minority carriers and Hall effect. I.

Optical propertiez - Ahsorption spectrum, ¥ photoconductivity,
[

photovoltaic eoffect, junction properties. i
, t
Metal : Metal junctions, metal semiconductor Junetion,HIS structure,P-N

d
j -. .18 Periods

Juncticon,Transistars.
2> Structure of semisonductor :

:

t
Ihe slementz : Dimond structurs, Graphite structure, complex structure,

intermetalliec compounds. General properties : III—# campounds, II-VI

compounds, Silicon carbide. Sulfides : Wurtzite Hand halite types,

iF
Binary sulfides, Complex sulfides Oxides, Binary Oxides, Complex
Oxides. ﬁ --.1& Perlods
3> Luminescence : 1 )

Excltation and emission,Decay mechanisms, Thallium-activited alkali
k|
halides, Tha sulfida phoesphors, Tyvpes of luminescence. ...5 Periodsa

4> Ferrimagnetism : |

Introduction, The =tructure of ferrites, The saturation magnetizatjion,
3.

H

Elements of Nesl's theory. ' d' ...3 Periods
5> Erinciple of LASER and MASER action : - 1

The nature of spontanecus and stimulated emission, The master cavity,
1

Pumping in the optical MASER, The two level, Three ;gvel and Four lovel

optical MASER, The ruby optical HASER, The semiconductor optical MASER,

The solid state detector,Ruby LASER, Applicetions of LASER in medicine
|




and ecrystallography.
Mossbagur effect : Instrumentation,Relativity and Moszbeaur effect,
Atomic notion and cherical application. Introduction Recoilles

resonance-absarption. ...8 Periods

6> BRadistion damage iln solids

Damage by neutron radiation, Irradiation by heavy charged particles,
Irradiation by fa=t elactrons,lrradiation by Gammarays. ...3 Periogs
7> Ehotoconductivity :

Historical survey, photoconducting materials,Electronic transitiona in
photoconductors, Absorption and excitation, Trapping and capture,
Recombinatinn, Lifa +ime, photoconductivity,capture cross-section,
simple modal of a photoconductor, Excitation, absorption, excitation

across the gap trapping and it’'s effects.

REFERENCES

1. Introduction to solids - L.V.Azaroff

2. S8o0lid state physics - A.J.Dekker

3. Introductien to so0lid state physics - C.Kittle

4. The physics of Engineering solids - T.5.Butchison,D.C.Baird
5. Bolid =tate physics - R.L.Binghal

€, Fundamental= of so0lid state physics - Saxena, Gupta

7. Dislocation - Hull and Reag

8. Mossheaur effect - G.K.Wertheim

9. Crystal growth and characterization - R.Ueda, J.B.Mullin

12_ Semiconductor phyzics ~ Shieger

11. Essentials for =solar cell - H.P. Bingh (New Delhi)
12. Bemiconductor physics - T.8.Moss

13. Intreduction to Mossbear effect - V.G.Bhide

14. Semiconductor physics - S.M.Zea

LRSS SRR L Ed § 510021353 20 ¢33 PR
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HORTH HAHARASHTEA UHIVEESITY,JELGA;
H.5c. { Bolid state phvsics and Crvgtal g:nuih )
FPHY 423 A { W.e.f. from June,lEES}r
1> Importance of arowing single crystels apnd their Eﬁﬁi :

Thermodynamic principles snd crystal growth eqdilihria.Theory of

-

crystal growth ,revision., nuclestlon from sclution, melt and vapour.

2> Selutien exowth :-
|
Growth from water solution,growth by Gal method,” growth by Flux,
A
Hydrothermal growth,growth from flux, growth by electrodeposition.

3> Gruth frop melt : U

Czcharalski crystal pulling techniques, Bridgmann—ﬁtockbarg&t

technique, Zone melting method, Detalled study of é}owth and silicon
and germanium single crystals. q

4> Yapour growth :

The various methods of vapour growth. (Viz. CVD.Epitaxial growth etec.)

i
and growth kinetics. 1

53 Introductinn to liguid crystals, their classzification, properties,

|

uses and limitations of each type. i
6> Characterization of crvstals - ;
a. Ydentify classical gravimetric and velumeiric anaiﬁsis.
b. Major constituents. - w
. Minor constituentis. i

d. Mapping { Electrical and dielectriec proparties ).~

"

a. ¥-ray power diffraction techniques. J

f. Election microscopic technigues { TEM, SEM ). H

g. Etching studies (Chemical etching thermal and hydrothermal atching).
h. Characterizstion of orystal surfaces by optical ;icrascapy.




REFERENCES -

1. Crystal growth and characterization - B.Ueda, J.B.Mulling
2. Crystal growth thecry and techniques - Ed. C.H.L.Goodman

3. Short course on =nlid state phy. Vol - Vol I E4.F.C.Auluk

4. Art and scisence of growing crystals - J.J.Gi1l1lman

E. Fundamentals of crystal growth - Dr. Franz A.Resenberg
6. Dislocations

Hull and Read
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NORTH MAHAEASHTRA UHI?ERSITY.J&LGﬂﬁ?
l
M.Sc. { PHYSICS ) PHY 483 (B)
Microprocesacr
{ W.e.Ff. from June, 1993

Memories, Microprocessor {C.P.U.), I/0 devices,

i
b
1> Intreduction to Microcomputer !
| { & Lectures)

AT el e

2y HMemory devices : ?

&) Biportar, Unipolar memeries, Fandom access memo;} { RAM) Read only
mwomory ( ROM,PROM,EPROH. ) 1!

B} Study ofmemory chips : 2174,2716 }
3> Architegiure of B@RS

Detail Dblock diagram with pin confilguration ‘l { 3 Lectures)
4> Instyuction set of B@B5 :

. A} i) Imstruction types

. ( & Leciures)

e

i1} Claszification of instraction !
11i) Addressing modes i

iv) Instructlion =set of BPSAES.

B) Programming- simple programs use of subroutine ] { 12 Lectures)
5> Interfacing memorvy and I/0 devices :
Introduction

i) Address space partitioning, address deceding

G mum sl oo ke Wb

1i1) Momory Interfacing

I

ii1i1) Lata transfér Schempas

........

a) Programmed date transfer, ;
Synchronous transfer, Aswynchronoces transfer, Interrupt
driven data transfer, Intrurrupts in 8985. !

b} Direct pemory access data transfer: DHA tr;nsfer in an 8085
bassed systen ? { & Lectures)

6> Studv of interfacing devices :
i) Programmatice peripheral interface ( Ie BESE) |

ii) Frogrammable interval timer ( IC £252) with programmuing,

[
iii) Keyboard ontroller and display controllerﬁ { IC g278)

| ( 7 Lectures)




7> Inturrupts
Need of Inturrupts; study of hardware and software Inturrupts, study
of Inturrups controller (IC E25M) { 2 Lectures)
&> Introduction to 8886, B82IRE and 8288 in brief { 2= Lectures:
REFERENCES :
1) Microprocessor Fundamentsals ( Schaum's series}

2)

3)

1)

5}
6}

7)

8)
)

- Roger L. Kokhein { M.G.H.)
Introduction to Microprocesser Softwar, hardware, programming by
- L.A.Laventhal { M.G.H.)
B8080,/BP85 Assembly language programming
~ L.A.Leventhal {( M.G.H.)
Microprocessor Architecture .Programming and application
- Ramesh Goanker ( WEL Bombay.)
HCS 85 Users manual Inter Corp. USA.
Introduction to microprocesser
{ 2 rd Ed.) - A.PMathur {TMG)
Intreduction to micorprocessor
{ Yol. 1 & 2 ) - Adam Osborn (MGH)
Datz manual for Microprocesser family Intel Corpusa

Introduction to micorprocessor - Ehsambate

18} Microprocesszsor and itas applications - B.Eam
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NORTH MAHARASTRA UNIVERSITY, JALGAON
H
M.S5c(PHYSICS)Y {W.e.f. from June, 1893)

i

FHY 4@3 () h
NUMERICAL METHODRS AND COMPUTER EROGRAMMING

Al FORTRAN-77: Charector set , Constants,Variables. Expresslons

{Arithmatics, Relaticnal and Logicsl ), fAssignment istatements, Input

statement, output statement,control statements{ GO TO, If, DO Loops)

L 12 perlods)
i
B} Subprogramme : -FOHOTION, SUBROGTINE Subprogram, Common statemet

I‘.
equivalanic statemt. L T perlods.])
2, NUMERICAL METHGQDS IN FORTRAN:

Er
b '
In the follewing topic on numerical methods,students are expected to be

+

able +to write progrems., subprogrsms or pPrograms seéments as .well as

1]
parform mmerlcal caleunlations using electronlca calculators and
i3

a)Iinerative methods for sclution of Algehric equati5g3~

mathematical tables.

Derivation of formula for successive Blsection, Rewbton Rapson method

I
Regula false and their conparizon. Liﬁ periodsl

b} Integration - Traperoidal, simpson 1/3, Bimpson 3/8 RKules DErivation

and Adpplications. g
!;
¢} Interpolation:-Linear interpolation, Langrages Interpclation.

('4 perigds)

d} Solution of Simulateneons sgquaticn - Guass. Elimination method
1

pivoting all conditioned equatlons in Guass-5eidel Tterative method.
{ 5 periods)
REFERENCE BOOK:

1.Progranmning with FORTEAN - Lipsehutz (Seaun series,MC Graw Hill pub)

2. Computer Programming in FORTRAN-T7 i~ Davis |

3, Computer programming in FORTRAN-T77 : Ramkumar

4, Computer programnming in FORTRAN-T7T V. Raja}aman

5. Computer oriented numerical methos U Rajafaman

6. Introductory methods of Numerical ;
Analysin _ : 3.5, Sastry.
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NORTH HAHARASHTRA UNIVERSITY, JALGAON
M.53c.{ Solid state physics ]|
List of experiments ( W.e.f. from JunJ. 1983)
Spl. Lab - 2 PHY 404 |
( 15 Experiments :- 3 Hours duration each
fasmetion |
1> To study variation of capacitance and power fact%; with temperature

| Ll

in ferrcelectric sample.(Barrium titanate) l

2> To study variation of de channel resistance of a field effect

vl

transistor (BFW 10) with external magnetic field. |

3> To determlne the parapagnetic molar susceptibility and hence
A

magnetic moment and number of unpajired electronics in pottassium
;_1
ferricyanide K Fe (CN) by Guoy method. l}

3 & o
4> To study variation of suceptibility of a ﬂhgnetic slat with

temperature, ;

-

5 To study Faraday effect and to determine Vardet’s oconstant of a

nagnetic material,

Electrical pronerties : 'll

1
i

1> To determine electrical conductivity of a semiconducting material,
] g
2> To determlne energy gap of a seniconducting speciman.

3> To determine energy gap in the band structure of :Indian Aptimonide

From the given IR spectrum.

4> To study characteristics of HTC and PTC material? by warying thelr
i
temperature and to determine temperature co-efficient of resistance.

1> To prepare cadmium sulphide photosensitive thinfilm by chemical bath
deposition technique. 1

2» To determine step hight on mica-cleavage by multiple beam

interferometry. H

3> To prepare thin films of semiconducting materials by flazh
i
evaporation technigue and to measure resistivity by two probe/ four

probe method. J

1
4> To prepare thin films of photosensitive materials by solution growth
I
technigue and to study their photoconductivity. H
|

|
1 -



—.

Hall measurement : ( Eor zemiconductors )

To measure Hall co-efficient, the number of charge carriers per unit
volume and the carrier mobility in P-type and H-type seniconducting
sapples and compare the results.

Superconductors :

To study theorotical aspacts and preparstion of superconductors.

Low temperature :

Effect of change in temperature down t¢ liquid nitrogen temperature

upon the break down potential of a voltage reference dicde.

KRN R R ok ok ok
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M.Sc. (MATHEMATICS)
{Part I1I) '
SYLLARUS FROM JUNE,1993

[l

. 1
SEMESTER ~ IIT H

COURSES FOR SEMESTEE TIIL apd IV

'Ccmpulsmry Courses,

MT 3 301
MT § 302
HT t 3073

MT & 304

- Functional Analysis.
- Field Theory. i
- Fluid Mechanics, ”

i

- Commatative Algebra.

Qpticnal Courses (Any one)

MT t 305

MT : 306

SEMESTER -~ IV

Graph Thecry.

- Mathematical Modelling,

Compulsory Courseas,

MT : 401
MT 1§ 402
M2 3 403

MT 3 404

I
Optional Courses (Any one) |

MT ¢ 405

MT : 406

- Real) and Complex Anaiysis.
=~ Advanced funcfional Analysis.
~  S0lid Mechanics,

- Algebraic Topology.

- Algebraic Geometry.

- Number Theory.

=M= R XK= M = K= M= X
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NORTH MAHhRASHTRﬂ UNIVERSTTY, JALGAON

M.Sc. II . {MATHEMATIC) SYLLABUS (From June,1993)

MT 301 1= FUNCTIONAT., ANALYSIS .

1. BANACH SPACES :— Definition and examples. Construction of
new normed linear spaces. Convexlity of the unit sphere of
2 normed linear spaces. Linear transformations. Finite
limensional normed Linear spaces. ThelHahn-Banach {Spaces)
theorem. The natural imbedding., The cben mapping thecrem,

The closed graph theorem. Banach-Stelnhauss theorem.
|

2, HILBERT SPACES i- Definition and examples, Schwarz's
inequality. Projection theorem. Drthdéonal Sets. Bessgel's
inequality. Parseval identity. Gram~Schmidt orthogonaliza-
tion process. 'The conjugate space, Opéfators and their
adjocints on a Hilkbert space. Self—adjoint operators, HNormel

and unitory operators., projecticn operaturs.
N
3. Finite dimensional spectral theory, the spectral theorem.
|

Prescribed Book - ]

1) G.F.8immons : Introduction to topology and Modemmn
Analysis. (McGraw - Hill book company)

J..r.’

RECOMMENDED BOOKS 1

1, B.V. Limaye :-~ Functional Analysis (Wiley-Eastern)

2« Lusternik, L.A. 1~ Elements of functional Analfsis
and Scbolev V.J. Hindustan Publishing Corporation
{(Friedrick Ungart}
3. Fried man A s~ Foundations of Modern ﬁnalySLS.
. (Holt Reinhart, Winston)
4v Bachman G. and Nariel L. :- Functional Analysis
o (Academic Preés}. i
5.+ Berberian S.K. l= Functional Analysls and Operator Theory
{Springer) E
6. Brown A.L, t= Elements of Functional Analysis,
(Van Nostrand)

=X X=H=X=Xm

Ve — g — ——

|
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MT 302 3~ FIELD THEQRY

cont,.2

Algebrale extensions, Spliting field, Algebraic closure,

Separable and Inseparable extensions, Normal extensions,
Perfect fields finlte fieids.

Galcis extensions, Fundamental theorem, Roots of Unity

Sclvability by radicals. Transcrendental extensions. Trans—

centental hase,

Prescribed Book

1,

N.S. Gopalkrishnan :- University Algebra (Wiley-Easterm).

RECOMMENDED POOKS 1

MT

1.

1, N.Jacobson i~ Basic algebra vol,1
(Hindustan Publishing Corporation}. .
2, M.Nagata 1~ Theory of fields (Marcel-Dekker),

=R X K e M = M

303 it~ FLUID MECHANICS

e e—

Invisecid Fluid, Stream Lines, Path Lines and stream tubes,
Density, Pressure, Hydrodynamie pressure, Bernpulli's
theorem. Lagrangian and Eulerian methos.,

Vortleity, Circulation, Irrotaticnal motion, Equation

of Continuity, Rate of change of Linear momentum, Euler's
Dynamical equations, Boundary Condltions, Velocity
potential, pressure ecuation, Impulsive motion, Acyclic
and cyclic irrotational motion, Kinetic energy.of an
infinile mass of liquid,

Motion in two dimensions, stream function, Rankine's method,
complex potential, Complex Veloclty Stagnation point, the
Circle thecrem, Streaming motion past a sphere, cavitation,
Flows past a moving sphere, Blasius theoream,

Circulation about a ecylinder, herofail, theorem of Kutta and
Jaukowski, Two dimansional sources and sinks. Combination
of sources and streams, Doublets., The method of images.
Images system for a spurce cutside a Circular cylinder,

Axlisymmetrical £luid motion, Stoke's stream functlon.
Stoke's Viscosity law, HNavier — stoke's egquations,
Reyneld's number,

Cont. .3

\ui
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MT 305 3~ Graph Theory

L S o

cont, . 3

RECOMMENDED BOOK i

]
M. Milne=Thomson
{Mac Millan Publishing Company)
|
REFERENCE BOOK i
i= Roy Singhania and Grewal
{S.Chand and Comp. New Délhi)«

l. Theoretieal Hydrodynamics 1- T,

1. Aadvanced Fluigd Dynamics

e e K S = M

ML 304 i1- Commutative Algebra

I
Revision of fundamental concepts in Rings and Modules,

Nil radical, Jacocbson radical, Operations on ideals Nakayami
Lemma Extensions and contraction, i

Exact sequences, Tensor product of mcdulas, ExactneEss
propertles of tensor product., Rings and moqules of fractions.

Local properties. Extended and contracted ideals in ring of
fractions. ) E

Tntegral dependence, The going up theorem. Integrally

closed integral domains, The going down theorem., Valuation
ring. i:

Primary decomposition in Koetherian riﬁgs, Artin rings,
2]

Discrete valuation ring 2nd Dedekind ddmains.

E
p
RECOMMENDED BOOKS {

1. Introduction to commutative Algebra
by Atiyah M.F. and I.G. Mac Donald.

R R -

2e Commutative Algebra by HN.S. Gopalkrishnhn.

'4
P

i
1) CGraphs, Adjacency and Incidence, Complete graph, Regular

graph, Bipartite Graph, Iscmorxphism of Gréphs, Matrices &

= X e 2 ot K = K K

Graphs, Degree seguences. q
i
2] &Subgraphs, Induced subgraphs, Complement ?f a graph. The

Ramsey nubers, Unicn and sum of graphs, Fonnected and

disconnected graphs, product of graphs, Line graphs.
i ¥
3) Walks, Path,trail, and eycie (Circuit), CDnnECtIVLty,

Menger's Theorem {Both forms), Halls Marriage problem,
| cont. .4
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=

Blocks, Weighted graph, Srortest path algorithm.

4,

5.

Trees, Centres, Spanning trees, Fundamental cyole
Fundamental cussek., Labelled trees, spannlng tree algorithm.

Eulerian graph, Chinese Postman Problem, Hamiltonian graph.
The Travelling salesman problem.

Planarity and Colering, Coluouring of planar graphs, The
Four ecolour Theorem, Chromatic polynomials.

Directed graphs, Connected digraph, Directdd trees,
Eulerian digrapch, Tournaments, Flows & Nebworks. Max-flow

Min-Cut theorem.

PRESCRIBED BOOK =

1. H.5. Bhave & t Elements of Graph Theory
T.T. Raghunathah Gaaj Prakashan,

RECOMMENDED BOORKS 3

1, Warsingh Deo Graph Theory with appiications to
engineering and Computer Science

{Prentice Hall of Indila.)

2+ Frank Harary $ Graph Theory
Narossa Publishing House,

o K e X e Ko Mo K = R

MT 306 MATHEMATICAL MODELLING 3

1.

Mathematical Modelling i- Need, Technigue, Classification
and Simple illustrations, Mathematical modelling through

gecmetry, algebra, trignometry and calculus. Limitations
of Mathematical medelling.

Mathematical Modelling through ordinary differential
equations, Linear and non-linear growth and decay models.
Compartment models. Mathematical modelling in Dyiamics
and gecometric problems.

Mathematical modelling through systems of crdinary differential

equations of the first order, Mathematical modelling In

population, dynamic epldemlics, Compartment models in economics
medicine, battles, internationasl trade dynamics,

Mathematical Modelling through partial differential equations,

Model for traffic flow on a highway, Mathematdical modelling
in terms of wave eguation.

cont...b
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cont, .5

Prescribed Books

i
|
1. Mathematical Medelling :~ J.N. Kappor,

Wiley Estern Ltd.
H

MI' 401 : REAL AND COMPLEX ANALYSIS

i
!
I
i
. Total Variation, absolute Continuity, Lebesgue decomposition

theorem. Randon-Nikodym thecrem ang its consegquences, Hahn
cecomposition thearem, Bounded linear functions on LP

1. Complex Measures =-

. KR
2. (Knowledge of elementary properties of holomorphic
functions to be agsumed) , Poisson Integral. Harnack’'s
theorem. Harmonic function. H

i

Schwarz reflection principla, K

3+ Btatement of Schwarz's lemma and study of its consequences.
Phragmen Lindel of theorem. dDausdorff. Young theorem,

4. HNormal families, Riemann Mapping theorem? The family of
Univalent functions. 'H

Weierstrzss Factorization theorem. MittégaLeffler theorem.

Jensen's formula. Muntz-Szoss theorem, ;Natural boundary,

Cstroswski theorem, Hzdamard theorem. ﬁcncdromy theorem.

' il

!

Prescribed Books H

Picard's theorem.

1. W.Rudin - Real and Complex Analysis (Tata McGraw Hill)

2. J.B. Conway : Functions of cne complef varizble
(Springer - Verlag Graduate Tect)

RECOMMENDED HOOKS : ]
. i/

1+ L.V. Ahlfers :— Complex Analysis (McGraw Hill)
H

"2. R,A, Silverman :- Complex Analysis (Houghton, Hifflen Co.)
i:.
!
o I o I K2 e W= = 3= 2 q
MP 402  ADVANCED FUNCTIONAL ANALYSIS i

l. TVS, Separation properties, Linear mappingg, finite
dimensional spaces, metrization, Boundedness and Continaty,

Seminorms a2nd local convexity, quotlent sp?ces. WEgk

comt..06
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cont, .6
topologies, Weak convergence, Reflexive Banach Spaces, N

Compact convex sets,

2. Fixed pouint theorems & their appllications. Banach contrac~
tion principle and its generalization, Schauder's fixed
point theorem, Application of Banach Contraction Principle.

Browber's fixed pt. them.

3. Strickly convex Normed linear space, Uniformly convex space,
Rest approximation, Approximation, Approximately Compact
sets, proximinal set, Boundedly compact sets, Normal
structure, Weakly compact sets, Best similtanenus appro-—

ximation.

4, DBanach Algebras 3. Preliminaries, Invertibility in Banach
algebra with unity, Resolvent and spectrum, Gelfand

representation theorem,

*
5. C - Algebras :- Preliminaries, Commutative C* = algebra,

Gelfand Naimary representation theorems. ':T

ERESCRIBED BOOKS

1. W. Radin i- Functional Analysis (Tata McGraw Hill}
2s G.F. Simmons :- Introducticn o toponlogy & Modern
Analysis (McGraw-~Hill hock Company)

RECOMMENDED BODKS _

1. A.H. Siddigli :- Functional analysls with applications
(Tata-McGraw Hill)
2+ Gottfried Kothe i~ Topolagical Veater spaces-I

{Springar Verlag) -~
J. A.R. Robertsen and - Topological vecter spaces .
W.J. Robertson {Combridge Unilversity Press)

¢. 5,K. Berberian i- Functional &nalysis and operater
Thecry (Springear}.

- R K K Ko K= X X

cont.., 7



Cont. .7/ H

MT 403 SOLID MECHAMICS i

1. Stress, Complementory property of sheer, Equations of
equilibrium, strain components, Compatibility.

2. One dimensicnal stress distribution,-Th}ee dimensional
Hooke's law for isotropic materiala, ﬁ

3. Btress Variations for plane stress, principal stresses
and principal axes, Mohr's Cirecle. Eqﬁétions for plane
strain, properties. q

4. Sheer Force, Axial forée and Bending moﬁent formulation
¢of sheer and Bending moment squations, Differential
equations for equilibrium, ]

i

5. Pure Bending of Symmetric beems, Normal istress, Sheer
stress in transverselly loaded beams, stress conamtrations &e

for bending. :
i

6. Deffection of, Symmetric beems, statically Indeterminate

_\_

beems, superpositions methods.

7. Three dimensicnal formulation for stresses, Tenéﬂr
invariants, Tensor notation, BEquations for strailn and
properties,

REFERENCE BUOOKS

S TN Aciiai oy

1, Soliﬂ Mechanics 5- S.,A.M. Kazimi
Tata McGraw Hill Company.

RECOMMENDED BOOXKS }

l. Introduction to s0lid Mechanics 1. Irving H.Shames,
{Prentice ‘Hall of India

: pvit.Ltd. New Delhi-11000)
T A S VT i

i
"
!

Geometric Complexes, Polvhedra, Orientatlion Simplicial
homology of polyhedra, Examples of homology é}DUPS, Euler-
FPoincare formula, Pseudomanifolds, Homology of S

MT 404 (ALGEBRATIC TOPOLOGY)

1
Simplicial appoximation, Brouwer's fixed peoint thecrem

and related results. H

b

Homology of mapé, Fundamental groups,  Covering homotopy
for Sl, Relation between first homelogy and- fundamental group

—r—
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cont.,.8

PRESCRIBED BOOK

1. F.HeCroom @ Basic Concept of Algebraic Topology
{Springer under graduate Text).

RECOMMENDED BOCK :

i. Mayer J, :— -~ - _algebraic Topology (Prentice~Hall).
Ze I.M.Singar and J.A. Thorpe :- Lecture Notes onh
elementary topology and differential
gecmetry (Springer Verlag).
3. E.H.Spanier 3~ hlgebralc Topology
(Tata McGraw Hill}.

— XM= XK= XX =X =X =K

MT ¢ 405 AIGEBRATIC GEQMETRY

Affine space, Affine algebraic sets, Irreducikble components
fo an algebrailc set., Hilbert Nullstellensatz, Affine varilety

coordinate ring, polynomial maps, Rational functions,

Affine plane ‘gurves, multiple peints and tangent lines,

Intersecticon number,

Projective space, projective algshralec set, Projective

variety,

Projegtive piane curve, Bezcocut's Theorem, Max Nosther's

fundamental theorem and its applications.

RECOMMENDED BOOK

1} Alpebraic Courves s- Az introduction to Algebraic P
Geometry.

2) Albebraic Geometry by Hartshorne,

==X =K K=K =X

MT 406 HNUMBER THEDRY

i. Revision i Divislbility, g.c.d., l.c.m,, prime numbers,
The fundamental theorem of arithmetic, The Fuclidean algor
The g.c.d. of more than two nunbers,

2. Arithmetic function and Direchl®t rultipiication, The Mg
function M= (x] The Euler function G{x). The Diry

cont, .9 ’

#i]
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3

Pm&mtofaﬂimwﬂafmmumm,
Mokius inversion formula,

cont,, o

Dirichlet inverses ang the
The Mangolde function A (n),
Multiplicative functions -aq
Dirichlet multiplication, The inverse of a completelﬁ
multiplicative function, Liouvillae's funetion Hin},
¢(n}, Generalizeqd convolutions,

Maltiplicative functions,

J The divisor function

. Congruences
residue

Congruences, Residue Classes and complete

Systems, Linear congruences, Reduced residue
Systems and Euler Fermat theorem, Folymomial congruenceas
The

and itg applications, Polynomial

medulop, Lagrange's theorem and its applicaticns,
chinese remainder theorem

congruences with prime power moduelil,

uadratic Residues and Quadratic Reciprocity law i-

Quadratic residues, iLegendre's symbol and its Properties,

Evaluation of {%}and { % ) Gauss lemma, The quadratic

reciprocity law and its applications, The Jacobi synbaol,

Primitive Roots in The exponent of a nurher modulom
primitive roots, Primitive roots and reduced residue
systems, The non existance nf primitive roots and mod

2" for 7z 3. The existence of Primitive roots mod P
andypzn for add primes p and n'Z-1l. The non-existence of
roots in the remaining cases, The number of -

The primitive roots and gquadratic

primitive
primitive roots mod m.
residues, The Index calculus.
PRESCRTIRED BOOKS =

1- TIMI P’LP'DStGl -
{Springer Intermational student Edition)

Introducticen te Analytic Number Theory
-

RECOMMENDED BOCKS
t—- An Intreduction to the theory OPs.

1. Twvan Wiven and -
H.5.Zuckerman nurbers (Wlley Eastern Univeraity )

BEdition).
L

— 3=
- — -
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