/ '!SHR] G S INSTITUTE OF TECHNOLOGY & SCIENCE, INDORE

pEPARTMENT OF APPLIED PHYSICS & OPTOELECTRONICS

Date : 17t july 2020

Minutes of the meeting of Board of Studies held on 17* July 2020 at 12.30 pm

Meeting of Board of Studies (BOS) of Department of Applied Physics & Opteelectronics was held
an 17 july 2020 at 12.30 pm in the board room of the department.

Following members attended the meeting:

1. Dr.{Mrs.] 5 Kumbhaj Chairman

2 pr. ] T Andrews Member

3. Ms. Nidhi Oswal Member [Online)

4, Mr, Gireesh G Soni Member 1

5. D Pragya Ofha Member

& Dr Vipin Kaushik Member [Online)

7. Dr. Abhay Kumar Prof. & Head, SOE, DAVY - External Member [(nline]

@ [r. Purnima 5. Khare Prof. & Head, DNT, RGTU - External Member [Online}

9. Dr Hitesh Mehta MD, Fiber Optica Tech. - External Member (Online]

L. Dr. |. W. Dadge Asst. Prof. Dept Physics, COE-Pune. Special Invitee
fonline)

Looking into the current Covid- 19 advisory, the BOS meeting was also hosted on Zoom meeting

platform. The Chairman welcomed the new members of B05. The deliberations of the meeting
ire as follows

Agenda 1 To review and revise the scheme and syllobus of M Sc. course, if needed.
Agenda 20 To review and rivise the scheme and syflabus of M. Tech. course, if needed.
Agende 3: To review and revise the scheme and syllabus of BE 1% Year course, if needed.

|
aj

b)

I

M.5c. [Applied Physics)

Since, various corrections were introduced in the previous BOS, internal members did
not propose any modifications.

The external members were satisfied quality content of the M.Sc. (Applied Physics)
COUrses,

Dr Abhay Kumar, bring to the notice that the total credits are reduced by DAVY in its

recent -::rdina_nce. Accordingly, he suggested to reduce the credits to the PG final
semester project (28 credit). The chairman explained that, since it is a common

scheme for all three MSc programs, it will be discussed in the Academir Council.
{Existing Scheme of Semester -1V Is enclosed as annexure - 1)

M.Tech. [(Optoelectronics)

As per the suggestions proposed by the external members fellowing cha nges are proposed.

a)

Lﬂﬂ_kihg to the current scenario of optical communication networks, the courses on
Optical Communications system (OCS) and Optical Netwark are updated. As the
changes are less than 2%, the subject code shall remain same. (New and 01d syllabus
are enclosed as Annexure 2a & 2b and 3a & 3b)
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Optical Commurcation | |
Systeers 1 I 1l 1 L—— L=

; i detection  principle, quantum  efficiency,
Receivers: Devices  Iypes. optical _ _ :
mlitily semiconductor photodiodes with and without internnl gain, photoftransistors,

ondoctive detectors, noscs encountered in channel as v_n.-.ll as in rguiw:r. sigmal-lo-noise
mtio (SNR) calculations, receiver structures, optical preamplifier and high pﬂfm

i ' F : ] igital optical receiver, bil error rate
considerations, digital systems, regenerative repeater, digi _
(RER), eye diagram, link design-power budget, rise lime budget, analog systems, direct
intensity modulation, subcarrier imtensity modulation,

Recent Optical Communication Technologies: Free space optical mmwum i:'_n-nmu
Transmission parumeters, Sources and detectors (o FSO, effect of atmospheric attenuation and
turbulence on FSO, terrestrial system. Optical Code Division Multiple Accesses (OCDMA):
performance of synchronous OCDMA, optical encoders and decoders, Sub carrier multiplexing
sysicms, .

Coherent Optical Communication: Detection principles, practical consiraints. modulation
formats, demodulation schemes, phase diversity reception, receiver sensitivities, BER. system
performance, DPSK field demonstration system, multicarrier system and network concepls.

Transmission System Engineering: System model, power penalty, power penalty associated
with transmitter, receiver and optical amplifier, Amplifier spacing penalty, Power transients
and sutomatic gain control, Crosstalk, crosstalk reduction, cascaded filiers, wavelength
stabilization, Overall design considerations, all-optical networks.

Books & References Recommended:

H. Kolimbris, Fiber optics communications, Pearson Education, 1/e, 2004.

|. Gower, Optical communication systems, PHI, 2/e, 2001,

|.M. Senior, Optical fibre communications, Principles & Practice, (PH1), 2/e, 2004.
G. P. Agrawal, Fiber-optic communication systems, john Wiley & sons, Inc., 3/e,
2002,

* R Ramaswamiand K. N. Sivarajan, Optical Networks, Morgan Kaufmann
Publishers, 2/e, 2002.
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Optical Communicatian
| Systems

Optical Receivers: Deviges 1 - . ' e
responsivity, semiconducior mﬂ lw'.'-hﬂl m."m PUIPIE,  quantem cMliciency,

b F odes with and without internal Bauin, phototrrsiston
Pi'h_iﬂ'-"h‘!- e l'F'-"'-‘“- DOIsEs encountered in channe! as well as in receiver n'p.lalu-nm-;
ratio (SMR) calculations, receiver Mructures, optical preamplitier and high p.,-;rm..m
System llni;n |_rIlFII!iT}' modulation’ direct detection: Source limitations, equalization, design
-.-;;_u;t&mut? digital I!FT Tegenerutive repeater, digital optical receiver. bit emor i
(BER), eve diagram, link design-power budget, rise time budget analog systems, diroct
intensity modulation, subcarrier intensity modulation, ady o

turbulence on FSO, terresirial system, Optical Code Division Multiple Accesses (OCDMA}:
performance of synchronous OCDMA, optical encoders and decoders, Sub carier multiplexing
systems.

Coberent Optical Communication: Detection principles, practical constraints, modulation
flormats, demodulation schemes, phase diversity reception, receiver sensitivities, BER. system
performance, DPSK field demonstration system, multicarrier system and network concepls.

with transmitter, receiver and optical amplifier. Amplifier spacing penalty, Power transients
and automatic gain control, Crosstalk, crosstalk reduction, cascaded filters, wavelength
stabilization, Overall design considerations, all-optical networks,

Books & References Recommended:

H. Kolimbris, Fiber optics communications, Pearson Education, 1/e, 2004,

|. Gower, Optical communication systems, PHL, 2 /e, 2001,
J.M. Senior, Optical fibre communications, Principles & Practice, (PHI), 2/e,

2004,
» G P. Agrawal, Fiber-optic communication systems, John Wiley & sons, Inc,

3fe, 2002
+ R Ramaswami and K. N, Sivarajan, Optical Networks, Morgan Kaufmann
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Wavelength Routing Networks: (lassificathon of light paths, The Optical layer, Wavelengh Cross
reconfigurable network, NW design considerations; fiber cost trade-ofT,

Photonic Packet Switching: Optical time domain multiplexing (OTTM), methods of mubtiplexing and
demubtiplexing, broadeast OTDM networks, bit interleaving and packet interieaving, optical AND gates,
nonlinear opiical loop mirrors, terahertz optical asymmetric demultiplexer, switch based networis.
deflection routing.

Hooks & References Recommended :

R. Ramaswami and K. N, Mﬂpﬂdmmhﬂmhmmmnm

1994, _
€. 5. R. Murthy and M. Gurusamy, WDM Optical Networks, Prentice Hall, 2002,

India PVL Lid., 2002.
_MWMMHIH}H# ! e 4
:m Photonics in Switching. Academic Press, 1993.




1 Optical Networks

- —b= 1 =1 - 181N
latrodection 1o Optical Networks Firy -
penemation oplical networks, virtual chroui
; UL seivices pmg AT Arviflaret,
E,Fm:dihhl Metworks: Topologies fi T vl g p,.::: ey i
ks, throu £ cnl i .
vl i LT culation, 'I}'lll-.l'lrl.ﬂ'h!:dﬂ'ln, o and

stted aliha, besshods, lambda net,
WDM octworks snd camponenty : WhHn tetworks, WM

: "posier CWOM, WOM mubiplexers
demultiplexers, Armyed o e grating, optical sddidrop multiplesers. fiber 'Emmq. l;rilh'u“:
mididrop multiplexers, WDM Filer, Fabey Perot fikers, acousto-optic tunable Milhers, utignl
connectors, switching technologies and architectures, characterization of e hes,

First Generation Optical Networks: SOMNETSDH,
overhead channels, payload pointer, Virtual
SONET/SDH infrastructure. 5 1

IP, layered architecture, physical layer, data link laver, network layer, trnnsport layer,

Wavelength Routing Networks: Classification of light paths, The Optical layer, Wavelength Crous
Connects (WXC) wavelength reuse, node design, degree of wavelength conversion, Static and
reconfigurable network, MW design considerations: fiber cost trade-off, Optical Tremsport
Networking ((VIN) protecel

Fhotoalc Packet Switching: Optical time domain multiplexing (OTDM), methods of mubiiplesmg snd
demultiplexing. broadeast OTDM networks. bit interleaving and pl:knhnnirn-h‘.upﬂ:i AND gases,
nonlinear optical loop mirmors, terahertz optical asymimetric demultiplexer, switch based metworks,
deflection routing.

Uoals of SONET designa, SONET frame structure.,
tributaries, mubiplexing hicrarclry, chemenn of
W FODL ATM,

Books & References Recommended :

B B B

x i Hareoon Asia P Lid
R. Ramaswami and K. N, Shmuﬁhlwmwh+hhlmﬂlhwﬁm

urusamy 002
Murthy , WDM Optical Networks, Prentice Hall,
i;?mﬂlm Prentice Hall of India Pyt Ltd., 2002.
JE. Midwinter, Photonics in Switching. hﬂdmmlﬂl

flack, Uipt , i
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. _____l'LI_I .J" 1
COURSE ———
* OBIECTIVES
CO#1 To provide knowledge i

. : nderstanding cq ;

CO#2 To penerges I Pacity of bogic,
S¥slEm erence and interest to solve prodlems gr

CO#3 Toupdate the kﬂﬂl'll'fl?ﬂ#p of physics sal

CO®4 To identify, conduct, formulate ang mh; o
knowledge of Phyies,

upplied gad mnlem.ﬂmtn
NACrD, micro o manoicals [

Irurments fechmigisen
engineering problems with the basics andt apgiled

COURSE CONTENTS

velocity, wove equation, lradient, scalar, divergence and curt; physical meaning, Gaugs and
S 3 g Ws equations, em wave equations for plone woves o dislectric
medium I"Tdﬁ'ﬂl ipace, relation among E, B and k, Pﬂ]"ﬂ"ﬂg ENeOreTL

Unit-2. Optics: Principle of Superposition. Conditions for sustained interference, Division of
wavefront and ampilitude, Newton's rings. Fresnel and Fraunhofer class of diffraction,
diffraction at single sift, doubie and N (groting) stits Rayleigh’s criteria and resofving power.

Unit-3. Quantum Theory : Planck’s radiation farmula, Ultraviolet catastrophe, Compton's sffect, de
Broglie’s cancept of matter waves, Heisenberg's uncertainty relotions, Schrodinger's w::!
equation, Physical interpretation of wave function, Particle in ¢ one-dimensional poten
well

faneous tor,
Cimit-4, Lasers: md Stimuloted emission, components of lasers, opticel resono
ﬂmmﬂmm;mm Population inversion, Ruby and He-Ne lasers. applications

Fiber Optics : Classification, occeptance angle, numerical aperture, V-number, attenuation,
g mmlnjﬂumﬂhrupmnm optical fiber communication system.

Text Books

: of Dptics, (5.
u.summnmn,m-nmu?u
:: A. Beiger, S. Mahajan, 5. R. Choudhary : Concepts of Modern
Hill, New Delhi) 2012
3. A Ghatak ; Optics, 4th Edition, (Tata

Chand, New Defhi] 2010
Physics, 6th Edition, [SIE, Tata-McGraw-

MeGraw-Hill, New Deihi] 2009
Reference books

. McGraw Hill New Delh) 2010.
PNl nd A, K Siogh s EOIERCEE TV e on s Vo 13 Addon WS,
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COml To provide kna e tﬂHHEE ﬂH.'I'H[_'r“rE!' e 1_ L |
CO#®3 To updote HI: m::..dw"nd InEerest to soive llir:;‘:::'gﬁﬂ;kl -FFM.FJHH VTR b ynary
CO #4 To identify, conduc of Physics tooly Instruments a::m- :‘mm b nanoscole level mystumy
- L formidate gng solve techniques
nowledye of Physics, eniineering problems with the basics gnd e

COURSE CONTENTS
Unit-1. Electrodynamics & STR: ¢
wove * bradient, divergence and curl;: -
) Im“ﬂﬁ.{’“‘ for plane waves in dielectric ::nud'f:m ;'fdmj;r:“u ks vy s
postulates. time dilation length contry space. Foynting theorem

ction, twin parodox, mag-energy refation
Uinit-2. Optics: Princi sy .
ﬂl'ld:lrl'IpHmd:“H Perpasition. Conditions for sustuined interference, Division of wavefrant

Newton's rings. Fresnel and Fra nhafer cl diffraction. diffraction
siit, double and N (grating) slits. Rayleigh's ml::rld and r:gng power e

M.‘;mﬁn Theory : Planck’s radiation formula, Ultraviolet cotastrophe, Compton's effect, de
Broglie's concept of matter waves, Heisenberg’s uncertainty relotions, Schrodinger's wove
equation, Physical interpretution of wave function, Purticle in ¢ one-dimensional potential well

Unit-4, Lasers: Spontaneous and Stimulated emission, components of lasers, optical resonator,
Einstein’s A & B coefficients, Population inversion, Ruby and He-Ne lasers, applications.

Unit-5. Fiber Optics: Classification, acceptance nnﬁnnmﬂﬁnﬂm?ﬂMMm
dﬂperﬂﬂﬂfﬂjﬂlﬂlﬂtfﬂpmmuﬂtﬂiﬁhﬂmhmm

Text Books .
1 N Subramanyam and B. Lal : A Text boak of Optics, (5. Chand, New Delhi) 2010 oo

!. A Beiser, 5. Mahajan, 5. R. Choudhary : Concepts of Modern Physics, 6th Edition,
Hill, New Delhi} 2012
' 3. A Ghatak: npﬂ?m 4th Edition, (Tata McGraw-Hill, New Delhi) 2009,
Reference books
Hill New Delhi) 2010.
Mallk h - Engineering Physics [Tata McGraw -
: tFqum::d:'lﬂL:lT:mn and M.Sands : Feynman Lectures on Physics vol. 1 {Addison-Wesley,
[
7

Delhi 1995). e B, (Tata-McGraw Hill, New Dethi) 1995.

H. 1 neering Electromagnetic, Hed 900,
r:ll.nifl EJ:"::II Elements of Electromagnetic, grd Edl. (Oxford Press, Delhi)
COURSE OUTCOME




