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Syllabus for FY U B.Sc. (Hons) Sem VI and M.Se. Sem-IT

Evaluation

Course Code Course Title Erec!i:sl TP s
: | | CIE | ETE
o et C L B & e
FYLP B.Se. (Hons) Sem VI and M.Sc. Sem-I] L
BOIDAOIT | CORE Advanced Quantum Mechanics | L (25 Tﬁ_
BO10802T CORE Efectrodynamics #1 | WMesT s
BOLOSIST | CORE || Flectronics | M1 ] s {23
S _ EFIEE Lasers, Optical Fibers, and Sensory # m U gs | | 75
| Botosose | | PORED | physics Lan L[4 1 B! [l
i 1] Tartal :_U

Abbreviations: FYUP - Four Year Undergraduate Programune, T — Theary, P - 'F"THI:;L"D:E[J, R~
Contimuous Intermnal Evaluation, ETE - Brd term examination,

Fozsearch Project, CIE —
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Research I-Ih'cujcct cart be replaced by Disserlation or Internship or feld/Survey work,

Rescarch Project will be anmually {Sem. T & TV), cvalnated hal fyearly [Sem [H) and ﬁnsﬂl?

in Sem. TV same will be applicable for Dissertation or Internship or fizld/Survey worl,

of last CORE theery papers of semaster VI & VIIL Cradit and evaluation will be same sis

Rescarch Project of PG Semaster TIT & 1V,

. For FYLUP Ui {Hons. with Rescareh), Students will do one annual Reszarch Project in place

For FY U Apprenticeship Embédded UG, Stadents have to do 12 montls Appr-c;rn-:eshtp af 1200
Hrs from National Apprentizeship Training Scheme (NATS) through NATS 2.0 P-::rrta]l ar fram

cquivalent onganisation AndustryInstitute, For this 40 Credit will be earned by the 51u_1l:nt5,
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syllabus for FYUP B.Sc, (ITons) Sem VILand M.Se. Sem-TT
BOLUS01T: Advanced Quantum Mechanics i

Course Outcomes (COs):
Aller completion of this course, a student will be ahle 1o
CO1L: They will be able to tackle time dependent perlurbation theory and its applications.
CO3: They will be able to understand relativistic quanLum
meechanics,
CO: They will be able w understand Dirac equation and its interpretation.
| LC02: They will be ablz to understand quaintuim represcncacion of fields,

[Tnit-1
Perturbation Theory:
Pertwbed oscillator, First order Stark effect, Zeeman eflect, Variation methad: Bagic principlas,
Applications to: One-dimensional harmonic oscillator, Ground state cnerpy of hydrogen alom,
Ciround stare of belivm stom, Time dependent perturhation theory, Emissien and absorption of
radiation, Spenmansous emission.

Relativistic Quantum Mechanism: Unit-11
Relativistie formulation of quantum mechanics beginning with thé Klein Gordon equation for a
e particle. Charge and current densities and their physical interpretation, [nclusion of
slectremagnetic interaction through minimal . coupling. Dirac’s relativistic wave equation, fits
covariant form, and the adjeint Diac squation. Derivation of the continuity Bquation and ils
sienificancs, I

b Unit-101
Dirae equaliuiﬂ:
Solutions of the Dirac equation for » free particle. Inesrpretation of negarive CNSIEY alalds as
proposed by Dirac and further developed in the Faynman picture. Dirae cguation in the presende of
an electromagnetic Neld wnd its non-relativistic reductinn, Application of the Thrac equation t a
cenlrul potential, including spin anguler momentum, spin—orbit intsraction. 2nd detailed treatment
al the hydrogen atom. ]

3

Unit-1v
Quantization of Fields:
Coneept of singls-particle and many-particle Hilbert spaces and | introduction to Fock space.
Fundamentals of second gquantization and oceupation mumber representation. Creation | and
annifilation operators and their properties, with emphesis on bosonic systems, Representation of
eperators including change of basis and field operators, Represantation of one-hody and two-body
opergtors and applications of second quantzation in quanium aystems,

Relerences:
1. Quantum Mechanics by L.L Schifl, Tata Megraw ITil Education Private Limited (2010).
2. Introduction To Chuantum Mechanics by David I, Grifliths, Pearson i Z003),
3 Advanced Quantam Mechanies by 1. J Sakurai, Pearson (G037,
A Quantum Mechanics: Theary And Applications by A. Ghatak, Macmillan lndia Timited {2004
. Relativistic Quantum Fields by Jamas D Bjorken, Sidrey 1. Drrell, Daver publications (2012)
6. A First Book o€ Quantum Field Theory v A Lahiri, Narosa Book Thseributors Pvt Ltd, [ 2005]),
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Course Quteomes (COs):
At the end of this course, students|will be ahle to

BUMIBOIT: Electrodynamics Courses

CO1: Students will be able to understand Poisson and Laplace equations.

COZ: They will learn different vepresentarions used in Electmodynamics and their phiysical

significance. E
(03 They will learn the importance of EM Fields and their corvelations witfﬂ Muaxwell’s
eguations. ,
CO4; TE‘IJ:}rwiiI be able to ynderstand the dynamics of chareed particles in T.M, I lds and
various concepts ol Plasma Plhysics,
UNIT I |
Blectrostatics Differential equation for electric field, Poisson and Lapluce equations, Boundary

value problems, Solutions of Laplace equation in eylindrical and spherical m+r|1imres by

orthoganal fimetions, dielectrics, polarization of a medium, electrostatic eneray.

NI 11
Maxwell's Equubtions Displacement curvent, veclor and scalar potentials, ganga

syinrmelry,

Coulomb and Loventz gauges, electiomagnetic enerry and momentum, conservanol laws,

ithomogenzous wave equation and Green's finctior solution. Eleciromatnetic W

avcs Plane

waves in a dielectric medium, reflection and refraction at dislectric I'.tltli'l'rﬂ.uj traquengy
o

dispersion in ':'l:iE]ﬂl.."il'.il;.!—H and metals, diclectric constant and  anemalous disp

100 werds

propagation in ono 11;Ltmz:ﬂsi-nn, group velecity, metallic wave guides, bogidary conditions at

metallic surlaces, propagaticn modes in wave cuides, resonant modes in cavilics,

UNIT.I
Rudistion Fizld of a localized oscilluting ':murn:e: fields and radiation in dipele and
approximarems, antenna. radiation by moving charees, Lienard-Wiechert patentials,
raciated by sn accelerated charge, Lorents fornula.

UINIT TV
Coneepts of Plasma Physics Fosmation of plasma, Debye theory of sereening, plasma
motian of charges in electromagnetic fields, ma mmato-plasme, plasma eonfingment, hd
]
WAVCS.

Ieferences:

L LD Jacksan, Classical Eleetrodynamics.

2. D.J. Gnffichs, Tnivoduction to Flectrodynamics,

3. LR, Reitz, F.1. Milford and R)W, Christy, Foundations ol Electromagnetic Theory,
4 WK H. Penofsky and M. Phillips, Classical Electricity and Magpnelism,

2. BF. Chen, Tntroduction 1o Plasina Physics and Controlled Fusion.
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BOLOS03T: Electronics

: P:__rsu Oateomes (C0s5):

After completion of this course, a student will be able Lo

' COL: Therough understanding of operational armplifiers,

C02: Design circuits using operational ampliliers for various applications.
C03: Explain the working and applicationz of Power Davices und Fegulator Clircuits.
CO<: Design Oscillators and active filters using Op-Amps,

|
Unit-I L '

Operational Amplifier; Introduction {iP‘-:-.mp, Basie parameters, Applicability nlf' or
analog anmputation, OP-Amp s voltape follower, Adder, Sublractors, Integrator,
Log amplilier, Anri-log Amplifier, Analog multiplier & divider cirenit, OP-Amp
Flter. High Pass, Band pass filter and Band 2limination filter, |

Uniit-11

Amp in
[l‘ilTun:lll‘ia[m',
a5 Low pass

Transistor Oscillators: Oscillator as positive feedback amplificr, Condition ¢f sustained

oscillations, Phase shift and Wein bridge Oseillator, Hartley & Colpits circuit, Negar
ascillator, Erequency stability & distortion in aacillators, Miller circut,

Unit=II1

B repislgance

Non Sinusoidal Generalors : Multi vibrutlors, Bistabls, Monostable and Astahle Mulhvibrators,

saw tooth wave gencrators, Pulse generator, Clipping and Clamping eircuits,

T ke s
" [nit-1% .I

L] i .i

Power Electronics:

Piwver Devices: SCR- basid structurg, 1-v characteristics and Lwno| transizcor tnodel], DIAC anl

TRIAC, Basic structure, Operation fimer and equivalont 1-V characteristics, TRIAC

as high

power switch, DIAC as Inggering device of TRIAC, UIT in over voltage protection, Saw tooth

wave genaration using UJIT,

Regulator Clirepits: Load and Line resulation, Stabilizetios ratio, Tmtarnal ifnped
temperature cocfficient of violtags regulation, Lincar voltaps regulation cireuit, :

lext and Reference Books:

. Prinziple of electronics — % K Mehig

2, Bwitch madel power conversion basic theary & design - K. Kit Sum (CRC Preas, e
York)

3. Power Electronies- P, C. Sen (Tata MeGraw Hill)

4. " Electronic Devices & Cireuirs- Millman & Halk ios

3. Funetiwmal Electeonics- Raja Raman |
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BOTOEGET 1 Lasers, Optical Fibers and Sensors

Cowrse CuLeomes (COs):
At the end of this course, students|will be able to
I Understard fundamenral propertizs of LASERS and their operational principles.

2. Undersiard the operating principles and charactaristics of Fiber Optics.

5. Undesstarel and compare operating principles, characteriatics af dilferent Optical Fibers.

4. Undeestand lundamental theories, basic principles and companents of optical fiber
cornmunication system,

5. Understand fundamental theories, basic principles and companents of different types of

Sensors

UNTT- 1
LASERS, Coneept of Population Inversion, Lassr Pumping, Resonators. [Fuhy lselr, Hclinm
Meon laser, Semicenductor lasers, Tiquid laser, Dye laser ard Chemical lasar, Propertisg of lasers,
Lasers in Chamistry, Communication by Laser. Laser in Atmospheric Optics,| Laser in
Astronomy, Laser in Biology, Laser in Medicing, Laser in Industry!

' UNIT- 11

Demands of Infermation Age, The promise of Optical information provessing, Evolutian of Fiber
Upties, Opticel tiher Communication System, Block diagram of Optical fiber Communication
System, Light propagation throush mediom, Total interool reflection, Numerical | Aprerture,
Accoptance Angle.

LINTT- LU
The aptical fiber, Structure and tywes ol liber, Single mode fiber, Multimode Fiber, Stepsindex
fiher, Graded-index fAber, Attcrugation loss, Fiber taterials, Fabrication of Optigal Fhers,
Mechumerl Misalignment, Fiber joints and Couples, Fiber Splicing, Demonsteation of [iher optic
COmerraaeal on.

UNIT-TV
Optical Sersers, Advantages of oprical Sensors, Propertics of Scnsors, Sensors tvpes, H:'fﬂ]',-j'_;dj:;a]_
sengary, Chemieal Sensors, Electrical and Magnetic Sensors, Rotation Sensors, Fiber-Optic
Gyrascope, sensors for shuctural health manitoring, Miscellancous Senzars.

Relerence Books:

|, Optical Fiber Communication Principle and Prictice: Joln M Senior, Pearson Educatjon.

2. Ophical Communication Sysvem: John Gower, Prentive Hall of India '

3. Fiber Optics Comnmnication: Palais, University Pross

4. Intraduction to Optical Fibers and its Applications: Rajesh Shukla LAP LAMBERT Academic
Pubhshingz .

2. Nenlinear Fiber Optics: G.P. Agareal, Academic Press, San Diego California,

6. Laser; Bherly

7. Principles of Lasas Orazio Svelto, Sprmger

& Introduction t Optics: Anchal Srivastava ete, Wew Age Tntemational Publishers, Mew Delhi

%, Laser, theory and Applications: K. Thyagarajun
7y
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BEOT0OR0GP : Physics Lab-TT

A. List of Experiments
| Todeterming laser beam parameter

2. Characteristics of Solar cell t

|:.-J

Study of Hall's elfect in a given semiconductor,
4. Study of Op-ump - Basic operational circuits,

5. Astable and mono stable multivibrators using 1C 555

B. Industrial Training / Field visit

*Muorfs dizteibatfon -
ETE: (e practical 5
CTE: Practical pecord (20} + Field Visit (300 = 30 |
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