SHRI G, 5, INSTITUTE OF TECHNOLOGY & SCIENCE, INDORE

DEPARTMENT OF APPLIED PHYSICS & OPTOELECTRONICS
Date ; Feh. (&, 2021

Minutes of the meeting of Board of Studies held on February 06, 2021 at 2.30 pm

Meeting of Board of Studies {(BOS) of Department of Applied Physics & Optoelectronics was held on
February 06, 2021 at 2,30 pm using GSuite - Google et

Following members attended the meeting:

1. Do iMrs ) 5. Kumbhaj Member

2. D |- T. Andrews Chairman

3. Ms. Nidhi Orewal Member

4, Mr. Gireesh G, Somni Member

5 Dr, Pragya Ojha tember

6. Dr ¥ipin Kaushik felember

7. Dr. Abhay Kumar Prof. & Head, 50E, DAVY - External Member
8 Dr. Hitesh Mehta MDD, Fiber Optica Tech. - External Member

(. Purnima 5. Khare, Prof. & Head, DNT, BGTU, External Member could not attend and convey ber
irability to attemd.

Looking into the current Covid-12 advisory, the BOS meeting was hested on Google Meet platform.
The Chairman welcomed the members of BOS. The deliberations of the meeting are as follows:

Agends 1: To discuss and review syllabus of B.E (PHI0006), M.5c and M. Tech., if needed.
Agends 2 To introdwce an open elective on Crantum Computing as per AVCTE recommended curricolum,

l. PH 0006 (Physics) for All Branches of B.E. [ B.Tech.

since, the syllabus is modified in the previous BOS, no corrections proposed.
i M. Tech, | Dphoelectronics)

Since, The I:ll‘E'n'lﬁlJH BOS has revieveed The course ”"IG:II'I:HJEI'IIY, fick corrreionms |:|!‘-up|:|ﬂed.

i M5 (Applied Physics)

a. PH97105: Classical & Statistical Mechanics: Minor changes are proposed. The old
arvd mew syllabus are enclosed as Annexures -la and 1h, respectively. The course
content 15 rearranged for the continuily in conducting classes. Mo major change
added. Hence no need to change paper code.

b PH%7 106 Electronics and Communication Engineering: Minar changes of less than
2% proposed. The old and new syliabus are enclosed as Annexures — 2a and 2h,
respectively.

. PH%7307: Nanoscience & Manotechnology: The course is modified as per the current
demand and rescarch interests, The old and new syllabus are enclosed as Annexures
= Jaand 3b, respectively,

v, Open Elective: Looking into the recenl upsurge of interest on Cuantum Computing, an
open elective on CQuantum Computing as per AICTE recommendations are proposed.
Detailed syllabus and scheme are enclosed as Annexure — 4. Students of C5, 1T, EC, EE
and El branches will be enoou ragn:rl fu 4;|p+ for the course, Maximum of 60 students will
b comsiderad,



¥, The BOS also discussed on the possibility of starting an UG course on Cluantum
Computing. It is decided that, if AICTE proposes new course with the nomenclature
"Quantum Computing”, the department will consider applying for it through proper
chamnel,

The session concluded with the vote of thanks to the chair,

Oie, | T, Ardreewes

Chairman, BOS-Dept. of Appl. Phys, & OF
and Prof. & Head, Dept. of Appl. Phys, & OF
SGAITS, Indore



Annexure Ta

PH-97105 : CLASSICAL & STATISTICAL MECHAMICS
Classes Maximum Marks

T F | Th, CW | 5 Pr: Taotal
1 70 30 ' a0

Course Ohjective: The objective of this course is to develop familiarity with the physical concepls
and facility with the mathematical methods of classical mechanics and 1o develop skills in
formulating and solving physics problems. Stabistical Physics studies properties of many-body
systemns in terms of their microscopic constituents. It is a rich subject with wide varieties of
applications,

Expected Oubcome: The aim i to gain imluibive understandings of these principles and master the
key ideas and mathematical methods used in solving the physical models, After the course, the
students are expected fo be able to independently study and tackle more advanced topics using the
fundamental principles and methods learned in class,

1.

Elementary Principle: Mechanics of systems of particles, Constraints, DY Alembert™s Principle
and Lagramge’s equations. YVelocilty Dependent potentials, variational principles and
Lagranges equations: Hamilton's principle. Calculus of variations, Lagranges equation from
Hamilton's principle. conservation theorems and symmetry properties.

Two-Body central force problem: Reduction to equivalent one body prablem. Virlal theorems,
scattering in a central force field. Rigid body: Independent co-ordinates. Orthegonal
transformations, Eulerian angles. Euler's theorenn.

Hamilton's et|l..|=|lil:rn:1. al medion: LEE.E'I'Id re’s bransformations. Denvation from varlational
principle. The principle of least action. Yarious forms of principles of least action and its
physical significance. Canonical transformation, Examples of canonical transformation. The
integral invariance of Poincare, Lagrange and Poissons brackets as canonical invariants, The
equations of motions in Poisson Brackets as canonical invariants, The equations of motions
in Posson Brackel notations, Liovilbe Theorem,

Thermodynamic quantitics : Macroscopic motion, relations between the derivative of
thermodynamic quantities, Nerst theorem and quantum justification, the dependence of
thermodynamic quantities on number of particles, thermodynamic pefential, eguilibrium of
a bady in am external field.

Statistical distribution : Gibbs distribution, the Maxwellian distribution, free energy in gibbs
distribution, partition function, the Boltzmann distribution, the Bose Einstein distribution,
Fermi Dirac distribution, the Fermi and Bose gases of elementary particles, degenarate
electron gas, degenerate Bose gas, black body radiation.

Reference

L

2
El
4

H. Goldstein, C. Poole, J. Safke, Classical Mechanies, ¥ Ed. (Pearsan Edu. Sauth Asia), 2008,
M. C. Rana and P. 5. Joag, Classical Mechanics, (Tata McGraw Hill Pub., New Delhi) 1991,
L. Dn. Landau and E. M. Lifshitz, Statistical Physics. 3™ Ed. (Pergemon Press, Mew York) 1995,
R K. Patharia and P. D. Beale. Statistical Mechanics, 3 Ed, (Elsevier Ltd., USA) 2011



Annexure - 1h

PH2TIO5 CLASSIOCAL & STATISTICAL MECHANIDTS
. Classes Maximum Marks Credits
By i s T | P |CW |End | 5W | End | Total |[T| P | Tot
: F'H?T s 4 - - 30 T - . - Ton 4 - 4

COURSE OBJECTIVE

CO#1 Vo provide knowledge ond understarding of fundomental and applied concepts of classical
and statistical physics.

CO #2 Todevelop o familiarity with the thearetical laws of clossicel and statistical physics, and the
ability ko apply the thearetical framework to describe and predict the motions of bodies.

L0231 To demonstrate knowledge and understanding of the fundamental concepds in the dynamics of
spstern of particles, Lagrangian and Hamilfonian dynamics,

CO &3 To cullvale e u.rh.ﬁ‘.r.'i'ff.r.lifr'ng i".lf m.d'\:'rdr::{'a’.:l.l'r." chinid I1'|'JI|'.'|I"I'.'|'EI:'I‘.'I:|'J'JI:' dtates, e conlocts r:l__f aladisdies
and thermodymamics. ideal gas, Gibbs distribubion and parfilion function.

COURSE CONTENTS

Unit-1. Lagrangian and Hamiltanian Dynamics: Mechanics of systems of particles, Constraints,
Alembert's principle, Lagrange’s equations, Conservalion thearems and spmmetry properties,
Felocity deperdent potentials, Logronge’s equabion from Homilton's weriolfona! principle,
Hamilton's equations of motion, Hamiltons egquotions from DAlembert’s principle, Principle of
Tecst action and its forms.

Unit-2. Two-Body Central Force Problem and Coupled Oscillations: Reduction to equivalent one
body problem, Equaton of motion wrder central force (Keplers low and stability of orbit], Virial
thearem, Scattering in @ central force feld, Noemo! modes and coupled ascillators, General
theary of small escillation, Longiteding! oscillations of twe coupled oscillators, many coupled
oscillators

Unit-3. Canonical  Transformation;  Generobing  funchions,  Application o conenical
fransformalion, Integral invarfonce of Peincere, Lagrosge and Poisson'’s brackels, Equalions of
motions in Poisson Brockets, Canonical inveriants of Logrange and Poissors brackets, lacoebi’s
Identity, Phase space and Lioville Theorem,

Unit-4. Thermodynamic Quantities: Macroscaplc motion, relotions between the derfvalive of
thermodymamic quankities, Nerst theorem and gquontum Justification, the dependence of
rhermodymamic quantities of nimber of particles, thermodymamic pofentiol, equilibrivm of @
body in an external field

Unit-5. Statistical Distribution: Gibhs distribution, the Maoowellion distribution, free energy in
Gibhs distribution, partifion function, the Boltzmann distribution, the Boge Eingtein distribution,
Fermi Dirae distribution, the Farmi and Bose goses of elementary particles, degenerate elecimn
fras, degenerate Bose gos, Mock body rodiation

Text Books

- H. Goldstein, C. Poale, J. Safko, Classical Mechanics, 3rd Ed. {Pearson Edu. Sowth Asia), X08.
M., Rana and P. 5, Joag. Classical Mechanics, {Tata McGraw Hill Pub,, New Delhi) 1991,

- L I Landau and E. M. Lifshitz, Statistical Physics, 3rd Ed, (Pergemon Press, Mew Yark) 1995,
. R. K. Patharia and P. D. Beale, Statistical Mechanics, 3rd Ed. (Elsevier Ltd., USA) 2011,

-_|. C, Up\.a.dl'hf;q'r-a._ Clagsical Machanics, H:irnaiu.llra F"u|:r||.-¢|"|1ng Hioiis TGr5,

daw Ld k3 —

h



Annexure — 2a

PH 97106 : ELECTRONICS AND COMMUNICATION ENGINEERING

Subject Subject Momenclature Contact Maximum Marks Credits
Code Hrs
LIT]|P C End e End T P Taot
W
PH #7106 | Electronics and 4 | - = | 340 T - - 4 - 1
Communication
Enginesring

n

Operational amplifier : Differential amplifier, operational amplifier and its parameters, open
loop applications and closed loop applications. Differential amplifiers with one, two and three
OP-Amp. Frequency responise,

Ceneral linear application of OPAMP : DC & AC amplifiers, Peaking amplifier, summing &
averaging amplifier, instrumentation amplifier, integrator. differentiator, oscillators, Wein
bridge. square wave, triangular wave. comparator, zero crossing detector, Schmitt trigger”.

Maodulation and demodulation : Methods of amplitode modulation, balanced modulator, 358
peneration, frequency modulation and its advantages. Diode detectors, grd leak detection,
ANE & AFC heterodyne receivers, super heterodyne receiver.

Digital electronics : Laws and theorems of Boolean algebra, DeMorgans theorem, elements
of transastor for switching devices. Logic gates. Positive and negative logic; OR, AND, NOT,
NAND gates. Exclusive OR operation. DTL. RTL & TTL circuits. Half & Full adders, substrator,
multiplexers and demultiplexer.

Flip-Flops — D, &5, JK flip Qop, Schmidt Trigger, Astable and mosostable multivibrator, 105335
timer. Different types of counters ad registers, ring counter. up & down counter, decade
counters, serial and parallel registers.

References

1. R.A Cavakwad, Op-amps and linear integrated circuits, {Prentice-Hall, New Delhi) 2000,
2. RP. Singh & 5.0, Sapre, Communication $ystems : Analog and Digital, 2" Ed. (Tata

MeGraar Hilll, Mew Dielhi) 2009,
A M. Masis Mano, Digital Design, 4" Ed. (Prentice-Hall, Kew Delhi) 2006

4. Malvino. Leach, Saha, Digital Principles & Applications, 5th Ed. {Tata-McGraw Hill, Mew
Drelhi} 19404,

5 BP. Lalhi, Modern Digital & Analog Communication Systems, 4th Ed, {Oxford Univ,
Press, LK) 2009,




Annexure - Zh

PH 97106 : ELECTRONICS AND COMMUNICATION ENGINEERING i
bt Classes Maximum Marks Credits
Subjedt Code T P |CW |End | SW | End | Total [T| P | Tot
PH% 106 d - - 20 T - - 100 4 - |
COURSE OBJECTIVES

OO #1 Tointroduce the concepts of analog communication such as modulation, demadulation
CO#2 To equip students with knowledge of OPAMP and
CO 3 Totrain students with digital devices along with {ts applications.

COURSE OUTCOME

CO#1 Students will learn to design circuits and
CO#2 Students could able to develop systems baged on OPAMP, logic gates, combinational and
sequential devices as per needs and specification.

COURSE CONTENTS

Unit-1. Operationol gmplifier: Differentiol amplifier, operotions! emplifier ond its parameters, open
loop applivations ond closed loop applivations. Differentiol amplifiers with one, two and three

OP-Amp. Fregquency response.

Unie-2. Gemeral Nnear application of QPAME: DC & AC amplifiers, Peaking amplifler, summing &
cveraging  amplifier,  Instrumertation  amplifier,  dntegretor,  differendiobor,  ascillators,
Weinbridge, sguare wave, riengulor wawe, comparator, zere crossing detector, Schmitt trigger,

Unit-3. Analog modulation £ demodulation: AM FM.PM, Mathads of AM generation, balanced
modulator, 558 generation, Power content in AM wove, fransmizsion efficiency, Frequency
modwlation [FM), freguency deviation, relatfonship between FM & PM, FM generation &
detection, Transmidssion bandwidth, Super heterodyne recefver,

Unit-4, Digital elecironics: Lows and theorems of Boolean algelra, DeMorgans thearem, elements
af transiztor for switching devices. Logic gates. Positive and negative legic; OR, AND, NOT, NAND
gates, Exclusive OR operation, DTL, RBTL & TTL circwits. Hall & Full odders, substrator,
multiplexers and demultipleser,

Unit-3. Flip-Flops - D, RS, JK fip fiop, Astable and monestable multivibrator, 1C555 timer. Different
Iypes of counters ond registers, ring counter, up & down counter, decade counters, serial and

parailel registers.
Text Books:

1. RA Gayakwad, Op-amps and linear integrated circuits, {Prentice-Hall, Mew Delhi) 2000,

2. R.P.Singh & 5.0. Sapre, Communication Systems : Analog and Digital. 2 nd Ed. (Tata
MeGraw Hill, Mew Delli) H09.

3, M. Masis Mano, Digital Design, 4th Ed, (Prentice-Hall, New Delhi) 2006,

4. Malvino, Leach, Saha, Digital Principles & Applications, 5 th Ed. (Tata-MecGraw Hill, Mew
Drelhi) 1994,

5 B.P. Lalhi, Modern Digital & Analog Communication Systems, 4 th Ed. (Oxford Univ, Press,
LIECD 2000,



Annexure — 3a
FH #7307 : NANOSCIENCE AND MANO TECHNOLOGY

Classes Maximum Marks

T Fo| Th CW | 5W Pr. Taotal
4 + 3 i 10 = on

.

Introduction: Historical perspectives, colored glasses, Integrated cdircuits, Micro-electro-
mechanical-systems, Advanced materials, thin films, Fullerenes and carbon nmanotubes,
semiconductor quantum - wells, -wires and -dots, electron probes, atomic probes.

2 Mano-Tools Types of characterization methods, imaging, electron probe methods, 5EM and
eglectron probe microanalysis, TEM and electron diffraction. scanning probe methods, AFM,
5TM, Vibrational spectroscopy, UV-V15 and Fluorescence spectroscopy, X-ray methods

3. Mano-Fabrication: Top-Down and Bottom-up methods, Mechanical methods, Thermal
methods, High-energy methods, Chemical methods, Lithographic methods, Gaseous state
methods, Liquid state methods, solid-state methods.

-

. Mano-Materials: Properties and applications of: Silicon, Silicon oxide and nitride, thin metal
films, Polymers, Gallium Arsenide and other 11-Y semiconductors, shape memory alloys,

. MEMS & NEMS: Sensing and actuation, pressure-, flow-, acceleration-sensors, Imaging and
digplay, DMD, Laser tuning, Wavelength locker, M x W optical switch, microfluidics, mixing

microfluids, DNA analysis, Applications to RF system,

[

References |

1. 5 Lindsay, Infroduction to Manoscience, (Oxford wniversity Press, 2014).

2. M. Malui, K. Williams, An Introduction to Micreelectromechanical Systems Engineering,
Second Edition, (Artech House Boston 2004}

1. J. H, Davies, The Physics of Low-dimensional semiconductors {Cambridae, Cambridae,
1958,

4. 5. K. Kulkarni, Nanotechnology: Principles and Practices (Capitol, Delhi 2007}



Annexure -3h

PFH NAMO SCIENCE & MAND TECHMNOLOGY
Classes Alaximum Marks Credins
Subject Code
ubj T P W End S End | Tatal |T| P Tot
B o il s | =loR P Jo Joo - | OTge M- &
COURSE OBJECTIVE

CO#F 1 To provide understanding of fundamental and applied concepts of nano materials,

COw 2 To develop a familiarity with the characterization tools wsed for the analysis of electrical
optical and structural properties of nano materials.

CO# 3 To demonstrate the basic functioning of naro fabrication techniques.

CO% 4 Tocultivate the fundamental understanding of metal semiconductor alloys, micro and nano
elector mechanical systems,

COURSE CONTEMTS

Unit-1. Introduction; Photon ord phonon, fermi distribation ond density of stotes, doping and
allaping, electron woves, effective mass of electron and holes, energy band gop, drift, diffusion
and tunneling, boundary conditions, metal-semiconductor contacts, carrier mobility, exitons

Unie-2. Characterization-Tools: Scanming electron microscopy and  energy dispersive -ry,
funmelling electran microscopy, atomic force microscopy, UV-VIF speciroscopy, Tuorescence
spectroscopy; x-rav diffraction, =¥, C:V ond {-F measurements,

Unit-3. Fabrication Technigues: Top-down and bottom-up metheds, molecular beam epitazy,
atamic Tayer deposition, pulsed laser deposition, chemical vepor deposition, spln coating,
thermal and magnetron spattering, UV optical lthography,

Unit-4. Materials Properties: 30, 20, 1D and 0D confirement of napostructure, Optical and
electrical properties: 5 Ge, Si0,, 5N, Gods, InSh, CdS, CdSe, Ind, AlGa, N, Al GapAs, InN P,
'I':'ﬂ':-.'i'th -\rTE:. E,EH r--||:}_. -lq r:"ﬂﬂ I-an_p-'q-ﬁ'u'-n HIrGﬂ'.’-:'\-'qS_prnl-n HH&E"I-:‘\-?_FTEJT

Unit-5. MEMS & NEMS: Sensing and octuation, pressures, flow-, aoceleration-senyors, imaging and
display, DMD, laser tuning, wovelength locker, M x N optical switch, microfluidics, mixing
mvicrofluids, Applications to RF system.,

Text Boalos:

1. 5. Lindsay, Introduction to Nanoscienoe, (Oxford university Pross, 2004).

2. M. Maluf, K, Williams, &n Infroduction to Microelectromechanical Systems Engineering,
Second Edition, {Artech House Boston Hi4),

). H. Davies, The Physics of Low-dimensional semiconductors {Cambridge, Cambridge, 1998),
5. K. Kulkarni. Nanotechnology: Principles and Practices (Capitol, Delhi 2007)

1. Piprek, Semiconductor optoclectronic Devices, Introduction to physics and simulation,
Academic Press, London, 2003,

W



Annexure - 4

o - Quantum Compuling
Subject Subject Momenclature | Contact hrs Miaxirmum Marks Credits
£ : . LT PICWIENd | SW | Ed | T | P | Tal
1] RN Quantum Computing | 4 |0 [ 2| 30 | 70 20 o |4 | 5
PRERECQUSITES:

Physics (First Year). knowledge of programing in Python or C#. Data Structure and Algorithm.

COURSE OBJECTIVES

CO M To impar! knowledge and understanding foundations of Quantom mechanics.

C0 82 To generate attitude and interest te develop and implement quantus ol gorithm.

CO 23 Toupdate the krowledge of gquantum physics to wrile program for quantum algorithun.
CO 84 Toidentify, conduct, formuwlate and solve guantum logic operations

COURSE CONTENTS

Lnfi-1. Introduction to QC: Motivation, Major players tn the industry (1BM, Microsofl, Rigetls, D-
Wave etc.), Origin of QC, Overview of major concepls, Qubits and multi-qubits states, Bra-ket
notation, Bloch Sphere represemtation, Quantum Superposition, Quantem Entanglement,

Unit-2. Mathematical foundations: Basis vectors and orthogonality, inner product and Hifbert
spaces, matrices and tensors, anitary operalors and projectors, Direc notation, Eigen valwes and Eigen
vectors,

Linit-3, Building Blocks: P Architecture, Details of g-bit system of information representation, Bloch
Sphere, Mulli~gubits Skabes, Quanbm superposition of quivts fwalid and fmeelid spperposition),

Cruaefurm Epfanglenrent, Useful slates from quantum algorithmic perceplive, Bell State, Operalion
on qubits: Measuring and fransforming using gates.

Unli-4, Quantum Logic gates and Clrewit: Papll, Hadamard, phase shift, controlled pates, lsing,
Deursch, swap etc., Progeemming model for a Quanfum Compoling Program, Steps performed on
classical computer, Steps performed on Quartuny Computer, Moving data between bits and qubits.

Unit-5. Quantum Algorithm: Basic rtechniques exploited by quamtum algorithms, Amplifude
amplification, Quantum Fourier Transform, Phase Kick-back, Quantem Phase estimation, Quantum
Walks, Major Algorithms, Shor’s Algorithm, Grover's Algorithm, Deutsch's Algorithm, Dewtsch -
Jozsa Algoribhmy, O35 Toolkits for implementing Quantum program, 1BM quanfum cxpericnce,
Microsaft G, Rigetti PeQuil (QPLIAQVA).

LIST OF EXPERIMENTS

I BLln;lll.rl..ﬂll:r Chrantum dice

2 Bullding Ceantum Random miinber Generation

3. Composing simple quanturn circuits with g-gates and measouring the owiput into classical bits,
4, Implernentation of Shor's Algorithms

5, Ievplernentalion of Grover'’s Algovitfirn

& Implementation of Deutsch’s Algorithm

7. implementation of Dewtsch-fozsa’s Algorithm

g Fmpl't'nw!nhng an .-"Iul:'l'ﬁhr J-;f:lﬁr.ur-'nf werredr ersietg Ceremeer 's .-".n'gi:ll'n'.'rm-'. or Infeger fackoriration

using Shor’s Algorithm




TEXT BOOKS

1. M. A. Nielsem and I. L. Chuang, Quantum Computation and Quantum Information
(Cambridge University Press, Cambridge 2010),

2. D MeMahon, Quantum Computing Explained, {ohn-Wiley, Mew Jersey Z01R)

3. W Sahni, Quantum Computing (MeGraw Hill, New Delhi 2007},

4. 1BM Experience: hitps:/quantumexperience ng.biuemix.net

5. Microsoft Quantum Dievelopment Kit: https:' fwww. microsoft.comen-
us/quantum/development-kit

6. Forest 50K PyCuils https:/pyquil readthedocs.iofen/stable/

COURSE OUTCOME

Al the end of one-semester course, the stirdents will be alile

CO 21 Explain the working of @ Quantem Computing program, its architecture and program mode(
CO#2 Develop quantum logic gate circuits

CO el Develop quantum algarrthm

CO# Program gquantum algocithm on mafor foodkits



