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MPHYEC-A Advanced Quantum Mechanics (5 CREDIS)
‘counse omiEcTves:

pac
will have v long answer quetions with one quetionfrom each unit. The student s recuird to
answer any three outofthem (3x 102 30),

Unit 1 Theoryofscattering:

Laboratory and centre of mass refernce frames, Diferental and,total cross sections, scatering

potentl.

Urits 2: Relatiisti Quantum Mechanics

2 soreh. of ;S nd magnec morent o e decion. on e
i Y s oty oo o ¥ matrices charge conjugation; Normalation and
completeness ofsinr

Unit 3 Quantum Fed Theory:

Second Quantzation-Lagrangian Fied theory, Hamiltonian formulation. Quantization of scala el
nger

Course Outcomes:

Students wil have understanding of:

2. Varoustools o understand e quanizaton nd reted concepts
3. Exposure o quantum e theoryand universal iteractons
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References:

Mathews, P,

‘Thankappan, V.. Quartum Mechanics, New Age ntematonal (2004,
Sakurl, 1, Advanced Quantum Mechanics,Peason Education (2007,
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MPHYEC-18 Advanced Condensed Matter Physc (5 CREDITS)
course omects

G s e Xt Cosatorphy
7. Acauie the knowledge of Ltice waves and Polrotior
8

into th
he

Studentis required toanswer any three utofthem (3x 0= 30),

Uit 1 Eectron stat

Hortee and \ Screer s Dieetric

Unit 2 Eectron-sectron nteracton

s lengih and "
Komeffect

Uit 3: Superconductivy:

Enery g2, Cooper pad,BCS theory, Ginburg-Landu thary, osephson oncio and s applcation,
Microscopicauantum ntererence, High emperature superconcuctity.

Uit & Mgnetis

The band model for feromagnetisn and s temperatre dependence, Ferrmagnetism,
Antiferromagnetism, magnetsm efectsin nanomatrists

Unie:Ditectrc Propertis:
Theory of Dilectrc, Piezolectricty, Feroelctricty Antferoelctricky and thei appications, Nano-
siructured Ferroclectric materials, Synthesis and Charscterzaton princiles of Fereclece
ranomateras, Multferrlcand Smart materit.

Course Outcr

At the end o thscoure students wil beable to:

© sascnowedge u:m.\ sructuresand ystems. 4
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2. Understand the bsic deaabout the Elctonic Propertes of Solis,

4. Undersand the aplcationof suprconductviy.

Reterences:;

1. C.onald A
2 oo
5. Daid 6. And united

Kingdom, 2000
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MPHYECC Atmosphari (Physics)(§ CREDITS)
couRsE OBlECTVES |
f

race consttents, radiative equilbrm of the plant, gobal energy bac
arculation

To povide s deep insghton physc of atmsphere, acrosols an douds.

To understand the Short wave and long wave radation radiometic amberts equaton,
raioacive hetin, thermal relaation and greenhouse ffect,

G and geneal

student s required toanswer any three ot ofthem (3x 10=30).

st . ntroduction and Atmospheric hemistry:

basic fcts; Regions of
Mo consttuents, cyces of main elements, chemistry of suphur, crbon, itrogen compounds,
snotochemical polluton actool,

Ut 2: Atmospheric Photo chemistry:
e syl of sy n 0 s, o i, Copo ot
photochemisy of lonospl s i
LR

pheric otone, otone

Unit3: Atmospheric thremodynamics and loud Physics:

atmosphere, cooling, potential temperatur, alabatc expansion with condensation,vertca tabily,
convectie instabilty.

Ut loud physic and Atmospherc Eectrcty:

‘Unit 5: Atmospheric Dynamics: B
s e
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Princle forces actng on a parce of air acceleraton of ai parcel equation of moton, contiuiy
eqvation, cales of mation, important features of large scale atmospherc moton, Large scale mid

Course utcome:
Attheend of thecoure, students wil be ble to

1. Acquie nowledge onearh atmosphere govening by physical s,
2. Achievebasicnputs orthe globa rculain of atmosphere.
3

Reference:

1. intoduction o Sokd State hyscs, 3° & 6 Etions,C Kite, Wiey Publising.
2 i o
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MPHYEC-1D Blophysics (5 CREDITS)
couRSE oBjECTIVES:

4. The course st undersand the basi knowledge on omolecuar.
2

5
. To comprehend theconcepts of iochemistry and system bicogy.

Students rquired to answer any three out of them (3x 10=30),

Unit 1 Bionergetis:

Prcles of i redos st nd e eney chingeof e resctons, B
enersy tansduc

UV Vis spectroscopy, Ifrared. spectroscopy, Fluorescence. spectroscopy, Atomic. sbsorpion
Creuar Xray

Difaction technique, TEM and SEW.

Unit3: Contitugation:

Priociples, types, Diferental and density gradent centfugation and thle appicatons;

applcations.

Uit Electropharesi:

and theiappicaton.
Uit Theoretical techniques and thei aplcationto Blomolecules:

Hard sphere Approsimation, Ramchandram plot, Potental energy sufsces, Outine of Molecular
Mecharics Method, Bref deas about semi empirial and abintr quantum theoretical methods,

CouseOtcome: s
At sndo e o dns e it 2% Moy
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5. Sascknowedge of Bomolecar of chemisty and functons.
2

3. impartthe knowldgeabout the Functon of arbohydrates and Proeins.
2. Undersand the appications o Bomolcules,

Reference:
1. P of Bty b AL e, DL a3 M. Con B Pibkr ew

Del 1993
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MPHYEC-1E Lasers and Photonics (5 CREDITS)
course omiECTIVES:

Onsuccessfl compltion o tis couse students willbe abe to

1. Describe and explln the princpes invohed in the inteactors between lght and mtter,

Stdent s required o answer any thre outof them (310 = 30,

it Basicprinipes:

ser e system, ichi

The

a0 sokds, Laser ampie, Lase resonators,Techniues ofaser excation,

Unt2: Norinearoptica ffcts:

specroscop, asr spectroscopy. :

it 3: Application of Laser:

optica device, Laser coolin, Trapping.

Unit: ptica iber Commnication:

Uit : OpticalFber systems:

Optical sources (1L and PN Diode) and Optical Detectors (AP0} Avalog and Digital optical fiber

TransissionSstem (PDH,SOH and WOM Technoogy.
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Course Outcome:

f
2

3 0d understanding of s capabiities and Limiatiors.

Reference:
i g 1992
2. Pal 874" Gunded Wave Optcl Components and Devices, Acadenic pres, 2006.
3. Smit G and TA King Optics and Photoncs” ohn Wikey Ciester, 2000

‘Guenther el "Flsever L. 2005.
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MPHYECAF Messurement and instrumentation 15 CREDITS)
‘course osiecTves:

£ Tomake the student faarize with the o el

2. Tomake the sudent familaize withthe b

3. To el thesudn i eors he ot v oo

studentis equired toanswer any three utofthem (3x 10+ 30).

it 1 Basc princpes:

Distriuton unctions teir dertion and propertes.
e 2 Transduccers:

Temperature Bressracu, magntc i, braion, s, diplacemen ndfrs tnsers
Princile,consruction and workig

Uit 3:Sgnal conltoning and recov

modues or
addion, subtracton, scaling, iferentiton and integrator; Log and.antlog ampifers, anaog
e Fiters, hase Lock

Loop, Lockin ampifer

Uit Diial signal processing:

AID 31 D/A convertor, 7107 A/D convertor based DM, Embedded systems: 8051 micocontroller
(basiideas o) Computer nerfacig of sience expermens,

Unit: Compute ntertacingofSience Experments:

Passive and Actv nstrumentation with examples.

caneonon : s s
Attheend ofthe course, Head
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3. The student should be abe to agpy the conceps o physkcs and do the interpretation and.
acquie theresul
Reference:

L. Measurement, Instrumentaion and Experimental desgn n Physcs and Engineering: Michael
Sayer and Abhai Marsingh, Pentice ol o inia 2005
2

MeGraw Hil 2003,

3. lecronc nstrumenttion H5. Ko, TMH Publshing Co. Ld. 198.

. Istramentation Devices and Systams.CS. Rangan, G, Sharma, V... Man, 20d Edltion, Tota
McGraw Hil, New.
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MPHYEC-1G Computatonal Miethods (5 CREDITS)

‘couRsz osiecTves:
i scover
2
3. To enhance the various computational techiues with programming basic in C to fce the
ordfroiens g hghpfomanc et e,
o show how physic can be applied in 8 much border contex than discussed I tadional
curicuum,
pans
The

stdenti equird toanswer any thres outofthem (3.x 10 30).
Unit 1 ntroductiontoForran/Python:

tements, Logical expression and conditonal statements, eration, functons, Arrays, String, /0
e

Unit2: ta nterpreation nd anayss:

ronlinat egesson, goodnes of it and chi saure es, Elmentary probailty e
e oo, psionand ol it

Uit 3: Fnte difference methods:

methoc
Unit & Numercal Techniques:

Inerolter:Lagage iarponion,Difrece i, Sln il Sees et
functlons: T seies Numerical Diferntiation, Numercl Itegrtion: Trapezoidl e, Simpson'

Uit Some applcation of Numericalmethos i Physics:
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Largest and smalst Eigenvalues, Disgonalsaton of matrices, It value problens, Simultion of

Coure Outcame:

Atthe end ofthe coure,

1
2
5. Gainand abilty 1o apply physical prncipal o reaword problems.
s

Reate the mpact of physc i the lobl/societal contxt

Reterenc:

1. Mathematical methodsofphysics- . Mathews and L. Walker, Second Editin, Addison-Wesley.

2. Mathematical methods for hysicsts - G5, Arfken and H. Weber,

press, 2012

Seventh Ediion, Academic

3. introductory Methods of Numercal analysis 5. Sasy, Third Eition, Prenic-Hal of India,
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MPHYEC-1H Nano Scence (5 CRDITS)

couRsE OBIECTIVES:
.
2
3. Acauie the knowledge of vaious nano partcle process methods,
4 To enhance the various amalyica techiaue to undersand the nano_ properties and
charscteisics o o materi

answer quesions,

Studentis equired 1o answer any three utofthem (3x 10=30).
Ut 1 trducton and asi Priciles:

Defiition of Nanomateras, Properte Nano-science,
, confioenment n one and
icea o quantum welsructue, Quantum wells, uantum wires and quantum Dots: Preparation .»«

sanostructures: Fullerenes, stucture, Superconductity in C60, Catbon nanotubes: synthesis and
strucure, Electrical and Mechanical properte, Graphene.

Unit2: synthsis:

04 plant exracts.

unit

haracertzation Techlques:

Characeration tools for nanomaterls: Thermal anlysi: DTA, DSC, TGA, dlatometry: Hlectrial

essasments: R mees, et smlfs; 05 -Vl pecioony W specioops

hmcrtn;Xem DAFRcomea, Mgt Srsctator: et sl i
1,560, ST, AP,

Uit & Magnetic Nanomater

R, 2
P %\3
v 0 e
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Nare-

srctured Feroslectric materils, Synhess and Characterizaion, techiques of Ferroelctric ranc-

materil,multferoc and

CourseOutcome:

smart matera

At the end of the coure, studentswil be sble to

sascxrowedge

of Nanoscence and nanotechnolog.
Under th bsic deaabout the nano structure.

1
g
3

seterence:

Undersand the appicationsof nanomateras.

by Guothong Cao & yingwang, Publshed by word scentic publshed, printed in 2004

singapore.
2 and book of Nanotechnlogy, 3rd eition Author by Bhusha, Published n springer, printed.
2008 German.

Ly Cal . Koch, Published by Wllam Andrew publications,printed in 2007 U

& Nanomateras, synhests, properties and aplications 20d Editon, Author by AS. Edelsten,
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MPHYEC.11 lasa hysics (5 CREDITS)

couRsE oslecTVES:

productonof plasma and usage of plasm.

student s rqulred toanswer any three utof them (3x 10=30)

it . Basic (sngle Patcle Approach:

Concept of electron and fon temperture, Debye Length, Cycotron Frequency, Lamor radus, Drft

confnenment, Adabatc Imariants
Uit 2: MagnetoHydro Dynamics (Fuld Approach):

Introduction o idesl MHD. systems, Fundamental equations of magneto hydrodyramic. systems,
B e e e e e

MO Generator.

s

ves and instabitties nplsma:
e e e

urbation at two fluid inteface, Raylegh Tayor Instabliy, Keiin Helmbolt instabity and Jeans
e

Unit: Kineti Theory:

T

iy parice mtion, Velociy and space distribution functir
o s e e e il it sy
a4 Viasov equationsfo ld dynamics.

unies:

pplcations:
Sahas theory of thermal lonizaton, Appication n Space Scienc, Controlled Thermonucear Fusion,
Magnetic econnecton, Dynamaactin.
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Course Outcome:
Students il have understanding of:

1. Theoretcl method tostudy the charge partile mation.
2. Proces togenerate plasmain the boratory.
3. Mecharsm plasma productonshelpflto makefusion reactors.

Reterence:

£ AR, Croudary, The Pysisoffluids and plasms” (Cambrdge, Us. (199).
2. Chery Frands lasma hysc: I i Penum Press, 1884,

B
. PaulHeln,ofFundamental f Pasma Physics (CUP 2006,
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MPHYEC-L CrysalPhyscs and X-Ray Cystallography (5 GREDITS)

cousse ossecnves:

Siuctral anayss s the st step in the characterizaton of any materil. The tomic siuctre of

s caurse il

Introduc thefundamental conceptsof cystl structure,

s
o know about attie represntation an recproca atices
e e o s i

)
:
=
H
]
B

he

Studentis requird to answer any threeoutof them (3x10=30).

Unit 1 Geometry of Crytas:

crystals, some simpl fonic and coulent

Blanes, uit cels of hep and cep structures construc

srucures.

Unit2: st symmetry:

Bravis latce, space goups and crysal sructures, Syrmetry of the fourieen Bravais lattces,

coondination of ravas lattice poins, space fling polyhedral,thiry two crysal cases, centres

{oversion axes of symmetry, crstal synmetry and.propertes, transiation symmetry clements,
riodic cystasorcystalos.

it 3: LatceRepresentations:

i, fo cublc cystas,
proot of some geometric relatinshipsusing recprocllatice vectors, Addition rue, Weis zone law,
g of e lanes

Uit 4 XRaysDiffaction:

s, .umma..m e e Mwm, absorption fiters,
<}

w\ A
T 77 ey
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3

;

of tave,

ey iacionIndesing of X ry factin ptter.

st : rytal Defects:

Point defects, lne defects, planar fauls, ol of dilocatons in Plasic deformaton crystal gowth,
cobrceners. .
Course Outcome:

Student woukd have nderstood

1. The structure of variousctas.
2. Know th teoretcl framework ke symmet an space groups.

3. Knowto characterizethecystal using X1y ifaction expermentsand
& Alsowould b sbe to nalzethecollcted experment data

Reterence:
1. . Hammond, The basics of Crystallography and difracton, Oxfrd universty press, New York
(2009

80. "
3. C Suyanaryana, M. Nortn, Xay difaction - A practcal approach, lenum press, New York
998).
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MPHYECIK Enegy Scence (5 GREDITS)
‘couRse omecTves:

s ourse il

Pravide an understanding of essentil components o renewable energy applcatins and
imtatons

student i requird tanswer any three autof them (3.x 10 = 30,
Unit 1 SolarEnergy : Fundamental and Materia Aspects:

Enersy Converson: Optical Propeties of Solds, Diret and ndiect transilon semiconductors,

Unit 2 SlarEnergy: Diferen Types o Solar Clls:

r Cols, unction solr cel rent

st et curet, i desioun of gl e Sl nd o mm Polymer soar Cel
 Sold 1

NatureofSemiconductor, Prinipesof Photo-electrochemiclSla Cels.

Uit 3: Hyrogen Energy: Fundamentals,Poducion and Sorage:

Relevane in reltion to depletion of foss fuels and enironmental considraton Solr Hycrog
o Pclectols, ycs of mate chroceries for producan of St Hydoge. it

storage processes, specal feaures of sold ydrogen storage materis. Structural and. eecronic
characteisrios of storage materiss. New storage Modes,

Unit:Soarthermalappiction nd uizat

Solr architecture,solar wafr lexding, sola yer, solar istlaion, slr therma-lectric producton,
solarconcenrtor

Unit: Other Renewable clan energes:

&%
L,
e B
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Course Outeome:
e students wilbe ate o

Understand the importance of solarenergy an renewable energies.

o
2
3. Desiga renewable energy systems s requrements.

aeerence:

it and Keider ,Pinciles o olar Enginering, McGrew HilPub,
A3, Meinel and A7, Meial, Applied 5car Enery.

M. Agarwal, Solar Energy, S Chand & Co

5. Sukhatme,Solarenerg, M.

5. Ral, Non conentional Enrgy sources,Khanna Publiaton, Delhi
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MPHYEC-1L Environments Physis (5 REDITS)
course oBjecTIves:
o course vl

1. Enabe the students to earm the concepts o sustaiable development and coexistence with

2. Gnabl the students o gainabilies o reduce environmena! polton.
3

i the facors
responsiiefor the depltion o Ozone layer:
. Enable the students o understand the impartance of ees.
s wind and
bogas.
=0,
he
studentis required t answer any three outofthem (3x 102 30).
Uit 1 Essetil f Environmental Physlcs:
Tansport of

Uit 2+ Solr and terrestil Radiati

Physcs of raditon,Interacion of Ight with matter, Ryiigh and Mie scattring, Laws o radton
s Law, eer's law,

Unit3: Environmentl polluton and degradati

usion, Turblence and
and nose poluton Waste disposl, Heat isond  and

Uit EnvironmentalChanges and Remote Sensing:

Enersy sources and combuston proceses, Renewabe sources of energy, Soar energy, wind enerey

&t 7 il

L
St
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Units: Global and RegionalClimate:

Energy balance aseo-dimensional Greenhouse model.
Course Outcome:
The students willbe abe to

. Undersand the mportance o basics o enironmental procsses.
i

remt places for beterfuture.
5. Develop isfherunderstanding of gobal and regiona cimate change

Reterence:

2 T Hougee
5. 3. Twidelland J. Welr,Renewabl energy resourcs, o, 1985
4 Rw.
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