
PHYlCRT0ll9: METHODOLOGY AND PERSPECTMS OF PHYSICS

I. Course Instructor
Name
Dr. Sajeesh T H

Sem, Programme& Batch
Sem I B.Sc Physics, 2020-23

Email
saj ees hth (.i_)al be ds. edu. i n

II.
lNo

Duration of Course:
Activitv
(-ontacr horrrs

,Lsscssrncnr a (.,\lr & f,lsL.l

Duration
t35

T,rral 37

l. Course Obiectives:

lntroduced with the pursuit of physics, its history and methodology.

lllustrate different number systems and their significance in physics

lnterpret the lmportance of measurements and error analysis which is central to physics

Realize the role of vectors and coordinate systems in physics

,. Capable of estimation of errors for the simple experiments in physics

l. Course Delivorv PIan
This course is designed to make students get understanding and perform numerical analvsis and
integration.

Topics

Development of phys ics in the last cen

MODULE I

Session No &
Date(s)

Methodology and
Duration

Lectures

Lectures
*.1

sl(ls
Galileo, Newton, Einstein,

J J Thomson, Curies, Rayleig

I

\z
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o l!J(,
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Lectures
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Max Plank, Heisenberg and Schrodinger

Contributions of lndian physicists -c V Raman, H J Babha

JCBose,SNBose,MSaha,

S Chandrasekhar, Vikram Sarabhai,

MODULE II

L6/1.L/20

78/77/20

t9/L7/20

23hL/20

2shrlzo

30/t!/20

02/12/20

03lt2/20

07 /12/20

os/!2/zo

tol72/20

74/12/20

L6/t2/20

L7 /12/20

04/0t/27

06/otl21

o7 lotl27

n/oL/2r

t3/oL/zt

74/ou2L

18/ot/2t

20/OL/2t

ztl07/21

25/Or/2r

27 /Ot/21,

28/OL/?L

oL/02/2!

03/02/2t

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

EXAM

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Decimal, hexadecimal and Binary.Conversions,

Binary arithmetic addition,

subtraction and multiplication.

1's complement, 2's complement

Signed binary arithmetic,

BCD code, ASCII code,

Significance of binary number system in digital electronics

INTERNAL EXAM

Applications of vectors in Physics.

Differential and lntegral vector calculus:

physical significance of Gradient,

physical signifi cance of Divergence

physical significance of CURL

Line integral of vectors

surface integral of vectors

volume integral of vectors

Cartesian Co-ordinate system,

plane polar and spherical polar coordinates,

cylindricalcoordinates

MODUTE III

least count of instruments

lnstruments for measuring mass

lnstruments for measuring length

conversion of galvanometer to ammeteianil r Lectures

Lectures

"@



tundamental units.

Precision and accuracy of measurements,

Types of errors,

Errors of computation

Propagation of errors,

lnternal Exam

Lectures

Lectures

Lectures

Lectures

EXAM

Submission Deadlincs
As the topics Submit the assignment to
are covered Google Classroom before

_ dcad linc 
.

Assignment

Seminar I

Activitv
Preparation of
assrgnrnent

Presenlation o1'20
minutes duration
with proper

20'h , 23"1 and
26'r' hour of
Course

Present the seminar on the
given topic

04/02/21.

08/02/21

70/02/21

tt/02/27

75/Oz/21

18/02./2r

III. InnovativeLearningProgrammes
Name of Programme Type Proposed Time

Hands on experiment with
instruruments, identify variaous

Experiment 4th Week

factors causing errors

IV, Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Coogle Classroom. The assignments and seminars
are individual assignments.

Topics

Assignment
on given
top
Presentation
ol'the given
topic

exhibiting matenals
Note: Failure to upload the assignment to Google Classroom on the date mentioned will result in 0
marl<s for the assignment. Requests for extension ofdates for submission not entertained.

V. Attendance fone component in class participation):
9s-100%

95%
85-g0e;
80-85y;
15-800k 1

Not eligible for appearing for ESE<75

VI. Required reading:
1. Digital elecronics: Albert Paul

-5

4

-1

2

Lectures

Du ration
3 Days
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;
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2. Digial logic and computer deslCn - M. Moruis Mano, PHI.

3. Text book Advanced course in Practical Physics by D Chattopadhyay- Chapter-l

4. Practical Physics, G L Squires, Third edn. Cambridge University Press.

5. The theory of Errom in Physical Measuements- J C Pal- New Central Book Agency- 2010

A
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PHYICRTOIT9: MECHANICS AND PROPERTIES OF MATTER

r. Course Instructor
Name
Dr. Louie Frobel

Sem, Programme& Batch
Sem II B.Sc Physics, 2020-21

lEmail I

I 
louiefrobel@alberts.edu.in 

I

II.
No

Duration ofCourse:
Activity
Contact h<,urs 

.

Asscssment ( CAI]. & HSI)
Tirtal

I

2

Duration
32

3

35

I. Course Obiectives:

Capable to demonstate the wave motions mathemtically.

Understanding in the principle of conservation and symmetries.

lnterpret the principles of elasticity through the study of Young's & rigidity modulus.

Learn simple principles of fluid flow and the equations governing fluid dynamics.

Understanding of basic principles of surface tension and its application in real life

I. Course Delivery Plan
This course is designed to make students get understanding concepts ofmechanicl motions and
mechanical properties of materials

Topics
Session No &

Date(s)
Methodology and

Duration
Module I

C e n 

" 
ra t *"re eq u.,9L(,..d1litEve harmonic wave 01t03t21 Lectures

03103t21 Lecturesosition of waves

, modesnrl

VE,energy density, i te

beats, transve 04t03121 Lectures

st

Department of Physics

St. Albert's College (Autonomous)

4i @P-



Periodic motion 08103t21 Lectures

simple harmonic motion and harmonic oscillator 10103t21 Lectures

energy of a harmonic oscillator, 11103t21 Online

examples of harmonic oscillator - simple and compound
pendulum. 15t03t21 Lectures

heory of Damped harmonic oscillator 17103t21

heory of forced oscillator 18t03t21

resonance, applications 22103121 Lectures

lnternal Exam 24103t21 EXAM

Angular velocity- angula r acceleration- 25t03t21 Lectures

angular momentum- conservation 29103t21 Lectures

Orque-moment of inertia 31t03t21

Parallel and perpendicular axes theorems o1/04t21 Lectures

calculation of moment of inertia 051o4t21 Lectures

heory of flywheel 07104t21

Discussions and tutorials 08104121

Module lll

Basic ideas on elasticity, Young's modulus, 12t04t21 Lectures

bu lk modulus, rigidity modulus, 141O4121 Lectures

Poisson's ratio, 15t04t21 Lectures

relations connecting various elastic constants 19104t21 Lectures

ork done per unit volume in a strain 21t04121 Lectures

Bending of beams, bending moment, flexural rigidity Lectures

Young's modulus - uniform and non-uniform bending 26104t21 Lectures

cantilever.l -section girders 28104121 Lectures

Determination of rigidity modulus using Static and Dynamic
methods. Lectures

Streamline and turbulent flows 03105t21

coefficient of Viscosity - Determination of viscosity by

Lectures

Lectures

Module ll

Lectures

Lectu res

Tutoria I

22t04t21

29tO4t21

Lectures

05105t21 Lectures



Poiseuille's method

Equation of continuity, energy possessed by a liquid, 06105t21 Lectures

Bernoulli's theorem 10105t21

Surface tension, surface energy, 12t05t21 Lectures

excess pressure in a liquid drop and bubble, 13105t21 Lectures

Factors affecting surface tension, applications 17t05t21 Lectures

lnternal Exam 19105121 EXAM

IlL lnnovativeLearningProgrammes
Name of P rogramme Du ratio n

Hands on experiment with
instruruments, identify

concepts

.. . Type

Experiment
Proposed Time,

4th Week and 6th week3 Days

ry. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. The assignments and. seminars
are individual assignments.

Senr

Assignnrent

tnar Presentation of 20
minutes duration
with proper
exhibiting materials

Note: Failure to upload the assignment to Google Classroom on the date mentioned will result in 0
marlts for the assignment. Requests for extension of dates for submission not entertained.

v.

, ro-pigq 
.

Assignment
on given
topic 

.

Presentation
of the given
topic

Agtivity
Preparalion ol'
assignment

Submission Deadlines
As the topics Subrnit the assignment to
are covered Google Classroonr before

dead line
20'h . 2J''r and Pres.'nt thc serninar on the
26'r' hour of given topic
Course

95- 1009.'0

', go-95%

85-909,i,

[J0-859,i,

75-80%

5

4

-1

7

15\'
lictoa

el) r nrlaepp T,sEr<75 c' 1'o to

Lectures

Attendance (one component in class participation):

t.-
L

o
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vI.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Required reading:
Mechanics bvJ.C. Upadhayaya, Ramprasad Pub.

Mechanics -D.S.Mathur, S.Chand.

Advanced coutse in Ptactical Physics bv D Chattopadhyay, Central Book

Propetties of Matter and Acoustics by Murugeshan and I( Sivaprasath, S.Chand

Mechanics- Hans and Puri, TMH

Classical Mechanics byJ.C. Upadhyaya, Himalaya Pub.

Classical Mechanics-Takwale and Puranik, TMH.

Classical mechanics- K.SankaraRao, PHI.

Properties of Matter by Mathur, S. Chand,

Mechanics by Somnath Datta, Pearson

Mechanics by H.D Young and R.A Freedman, Pearson.

Dr. Lo,r.l_E j.T"o"95,t"t;,? 
"ASSISTANT I'HCFL-i''5t'ttr, o '".
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St. Albert's College (Autonomous)
PHY3CRTO1I9: OPTICS, LASER AND FIBER OPTICS

Course Instructor
Pro mme Batch Semester Email

t.

Name

tl.
No
1

)

III.

IV. Course Delivery Plan
Topics

MODULE I
Revierv of trasic ideas of interference
Cohcrent rvaves-Optical path and phasc
change
superposition of waves
theory 0f interference-
intensiQ distribution
Young's double slit experiment,
Coherence-Condi ot' n erence.

Duration
54 (l ncluding assignments)

.)

57

5

N{ethodology and
Duration

Duration ofCourse:
Actirity
(}>nracr lrours
Assessrncnt ( (1,\1. 

.r
.lbtal

Rcnredial Scssi, rr.rs,/ Pcc r 'lirti )ri,rt/"Tu tu ) rials i 1.le.il

lr,rst d & ( tpri,,rr.rl:

Course Obiectives:
Comprehend the fascinating area of interference
Compare Fresnel's and Fraunhofer diffraction.
Identifu polarization by reflection, refraction and scattering.
Classifu different types of lasers, its principle and properties, application.
Understand structure and principle of optic fibers

'l'hin lilms-pla
intcrlcrencc d

Haidinger fri

r._\

.S COLL

Session No &
Date(s)

07 t7 t2020

08/712020
101712020

13t712020
t4/7 i2020

l5l t't2020

20/712020

2217t2020
271712020

281712020

Lecture

l-!'cturc

{i
at

Lechrrc
Lecturc
Lecture

l.ecture

c,t

Augustine Sumesh

CJ {Module 3)

Dr. Nisha M S

(Module 1, 2 and 4)

8.5c. PHY5ICS 2020-2r r s u mesh c.,@ a lberts.ed u. in

interference in e

Lecture

Lecture

Lecture

Lectt.ue



Newlon's rings
Michelson interfcrometer
applications
MODULE II
Fresnel Dilfraction
Hulgrns- Fresnel theorl
Difference betn,een zone plate and
convex lens.
Comparison between interference and
diffraction
diffraction pattern due to a straight
edge,
single silt
double slit
theory of plane transmission grating
Dispersive porver and resolving power of
gr.ting
Review of basic ideas of interference
Coherent rvaves-Optical path and phasc
change
superposition of waves
MODUI,,O ilI
Concept of polarization
plane of polarization
Types of polarizcd light
production of plare polarized light by
reflcction
refraction, NIalu's larv
Polarization by double refraction
calcite crystal
Anisotropic crystals-optic axis
Doublc refraction
Huygens explanation of double
refraction
Retarders - Quarter rvave plate and Half
wave plate
Production and Detection of plane
elliptically and circularly polarized light
Optical Activity- specilic rotation,
MODUI-E IV
Absorption and emission of light
Absorption-spontaneous emission and
stimulrtod emission
Einstein relations
Population inversion
Aclir e nredium-Pumping

03/8/2020
(\4/8/2020

05/8/20t0

t 0i 8i2020
It8t2020
t7/8/2020

l8/8i202i)

2418/2020

25t8i2020
31t8/2020
0U9/)020
07 t9/2020

0ti/912020
t4t9l702o

t519t20?o

l0/7/2020
13/7/2020
17/7t2020
2417/2020

3t t712020

t4it4!2Q20

2ll8/2020
2818t2020

0419l2o2o
fi19t2020

181912020

25/9t2020
02tr012020
091r 01102()

2t/9/2020
2)t9i)O20

28tqt2020
29$t2020
05/10/2020

06il0/2020
t2n0/2020

Lecnlre

[-ectule

Lecture

Lecture
LL'ct ure

Lecttlre

Leclure

ULee IE

Lccture

Lecfure

Leclure

Lecnue

Lecture

l,ecture

Lecture

Lecture
Lecture
Lcclure

Lecture

Lecture

Lecture

l-ecnrre

Lecture

LecnrrE

Lccture

Lccturc

Lccture

Lccture
Lccturc

Pag
e
PA
GE

ME
RG
EF
OR
MA

T2

Lectufe
Lecture

Lecture

Lccture
Lecture

.[-ccrure

' l-ecture
different pumping methods
Resonators

SDpir:-



plane mirror and confocal resonators
Mctastable state
Thrce level and Four level l-aser systems
Ruby Laser. IIe-Ne laser
Semiconductor Laser
Laser beam Characteristics
coherence
Applications of Laser
Holography (qualitative study only).

13tr0t2020
t9/1012020
20/t012020
26/1012020

2'11t0/2020
02t1U2020
03/1t/2020
09/l/2020
10/n12020

Lecture

l-ectru'e

Lecture

Lccture

Lccture
Lcclure
Lecture

Lecftre
Lccture

V, Innovative Learning Programmes
Name of Programme Duration Type Proposed Time

VL Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments

& presentation are individual assignments.

No

Assignmen
t-1

Assignmen
t -7'

Topics
Problems
relatcd to
polarisation
Problerns-di
ftiaction

Activity
Solution of
numerical
problems
Solution of
rrunrerical
problems

Submission Deadlines
24/8/2020 Submit Hard copy

Pag
e
PA
GE

avlE

RG
EF
OR
MA

T2

2011.012020 Subnrit Hard copy

Seminar

Note: Failure to upload the assignment to Google Classroom on the date mentioned will result

in 0 marks for the assignment. Requests for extension of dates for submission not entertained.

VII. Attendance (one component in class participation):
95- 100%

90-95o/o

85-909.,o

80- u 5u.,i,

75-80y,,

5

4
3

2

1

Not eligible for appcaring lbr ESE<75



VIII. Required reading:
Text Book:

1. Optics by N.Subramanayam, Brijlal, M.N.Avadhanulu
2. Semiconductor physics and optoelectronics- Y.Rajendran,

M.S.M.Gibson
References:
l.Optics, E Hecht and AR Ganesan, Pearson

2.Optics, 3d edition, AjoyGhatak, TMH

3.Optical Electronics, AjoyGhatak and K Thyagarajan, Cambridge

4.Optics and Atomic Physics, D P Khandelwal, Himalaya Pub. House

5.Optics, S K Srivastava, CBS Pub. N Delhi

J.Hemaletha and

^"?3'ho,'J5,.:!.o^q! 
L P G

,, 
^,"TfIJ.[ii+ sl];i :i" ",

Pag
e
PA
GE

ME
RG
EF
OR
MA

T2
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St. Albert's Gollege (Autonomous)
PHY4CRT0119: SEMICONDUCTOR PHYSICS

Course Instructor
mme Batch Semester Email

I.

Name

II.
No
1

2

Duration of Course:
Activity
Contact h<>urs

.\sscssnrcnt/(.,\1.)
Tirtal
Rcmccliel Scssrons/Pecr'l-utolin{,/1'trtorirls ( nccrl
besc'd & ( )prir,nrrl)

Duration
54 (l ncluding irssig.nurents;

3

57

5

ilIethodology and
Duration

Lecture

II
l.
')

J-

Course Objectives:
Understand basic concept of doping, junction, and VI characteristics.

Understand biasing techniques for diodes and transistors.

Design basic amplifiers and oscillators.

IV. Course Delivery Plan

Session No &
Date(s)

I

Topics

}IODULE I
PN Junction' Depletion_laver
Biasing- forward and reverse
Barrier potential
Reverse breakdown
Junction capacitance and diffusion
capacitance
PN Junction diode - V-I characteristics
Diode current Equation. Diode testing.
Ideal diode
Zener diode and its reverse

01/12/2020
071t212020
8/12/2020
t4/t2t2020

t5/t2/2020
2t/1212020

22/12t2020

28/1212020

29^2t2020
04101/2021

(Module 1,3 and 4)

Augustine Sumesh

C.J (Module 2 and 3)

B.Sc. Physics

- Zencr

Oi: {>t

.i

2020-27 sumeshcj @ a lberts. edu. in



Rectification - Half r+ ave
Full wave
Centre tapped, Bridge rectifier circuits
Filter circuits
lnductor Filter, Capacitor Filter
LC Filter, ,r Filtcr
Voltage multipliers - Doubler & 'liipler
Wave shaping circuits -
Clipper Positive, negative and biased -s
Clamper Positive, negative and biased
MODUI,E II
Bipolar.iunction transistors
Transistor biasing, CB
CC, CE
Active, saturatinn and cut-off regions
Current gain a, 9, y and thcir
relationships
Lcakage currents
Thermal runawa!-
DC operating point
AC and DC f,oad line

Q-Point
Basic principles of feedback
negative f'eedback circuits, currcnt series
& shunt

Module lll
Need for biasing-Stabilization
Voltage divider bias
Single stage transistor Amplifiers
CE amplifier, Decibel s_v-,stem, !hriations
in Amplifier gain with frequency.
Oscillatory Circuits
LC oscillators, RC oscillators
Hartley Oscillator, Colpit's Oscillator
Astable and monostable nrultivibrator

05/0U202r
l1/0t/2021
t2t0v202l
t8t0U202t
19101/2021

2510U2021
26t0U2021
0t/02/2021
02/02/2021
08102t2021

01/3/2021
15/01/2021
22101/2021
2910U202t
05102/2021
t2102t2021
19/02/2021

0412t2020
n12/2020
t81212020
251212020

0U312021

)602t2021
05103t2021
t2/0312021
t9/0312021

21/03t202t
2210312021

23103/2021
29103/2021

N

Module lV
F'E'l' -characteristics, FET- Parameters.
Comparison between FE't and BJ'll
},IOSFET
OP-amp- Symhol and terminals.
Characteristics of ideal OP-amp, CNTRR
inverting. Non-invertin
Unitv follorv nds ampliliers

}I'I-\'pes of
Pulse nr tr

10t0312021

01i04t2021

0210412021

08/04t2021
0st04/2021
t5t01t)021

E,
I.IJ O(, tr-

c(9q&
9P tu

n-

(qualita vc
tio odulation

@q,



V. Innovative Learning Programmes
Name of Programme Duration Type Proposed Time

Amplitude modulation- modulation
index
Analysis of Al{ wave - Sidebands
bandwidth- .4.\'l Demodulation.

t6t04i2{)21

?2t04,1021
23l()412021

Submission Deadlines
20-01-2 I Submit Harcl copy

3-2-21 Submit l'{ard copv

No

Assignmerr
t-l

Assignmen
r -2'

Topics

Problems
related to
Kirchhoff's
law
Problems-re
ctifier

Activity
Solution ol'
nunrerical
problems

Soh*ion of
ntuncrical
problems

N <15

Scminar

Note: Failure to upload the assignment lo Google Classroom on the date menlioned will result

in 0 marks for the assignment. Requests for extension ofdatesfor submission not entertained.

VII. Attendance fone component in class participation]:
95- | ()00.u 5

90-950/'0 4
85-909.i, 3

ti0-rJ5,r; 2.

75-80",i, I

Not eligible lbr appearing for ESE

d.ulo(,LL
(Lo
OE
SH

Dr

rt (,8)-
c

a

i'

(,

VIIL Re
Text Book:

J
]a

))
I . Basic

ih

a

VI. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments

& presentation are individual assignments.

.\

Nb*-



2. A Text Book of Applied Electronics-R.S.Sedha
References:

1. Principles of electronics, VK Mehta, S Chand
2. Basic Electronics(TthEdition), Malvino and Bates, TMH
3. Electronics Fundamentals and Applications- D. Chattopadhyay and P.G.Rakshit,
New Age Intemational Publishers.
4. Electronics: Fundamentals of Analog circuits, Thomas L. Floyd, David Buchla,
Prentice Hall
5. Electronic Devices and Circuit Theory, Robert Boylestad, Louis NashelskS
Prentice Hall

Dr. LOUIE FROBEL PG
ASSISTAI.IT PIIOFESSOR & HEAD

DEPABTMENT OF PH YSIC S

ST. ALBEBT'S COLLEGE (AUTONOMOUS)

EBNAKULAM
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St. Albert's Go!lege (Autonomous)
PTTY5CRTO219 - CLASSICAL AND QUANTUM MECHANICS

r. Course Instructor
I H"rn" I sem, Programme & Batch I

I Dr, Sajeesh T. H. I a.sc. enysics semesterV 
I| | zozo-zt I

Duration of Courser
Activiry
(-()ntact h()urs

Asscssmeot ( CAlr )

Totrrl

Rcnrcclial Scssions/Pec-r lirt(,::ing/'l utoriais
brsed & ( )ptional)

1-6-2021

"1-6-201I

Email

saj eeshth(rf.alberts. edu. in

I)urttion
50 (lnclutling ussignmcnts;
,>

II.
No
1

)

( nced

52

5

III. CourseObjectives:
. Distinguish various types of constraints in a mechanical problem.
. Understand different analyical mechanics for solving problems.
. Explain photoelectric effect and Compton effect.
. Evaluate eigen values and eigen functions
. Solve Schrodinger equation for particle in a box.

IV. Course Delivery PIan

The teaching methods include lectures, discussions, live practical sessions using mobile aaps.

'fopics Session No & l\lethodology and
Date(s) Duration

Module I
Constraints
Degrees of lreedom
generalized co-ordinates,

principle of virtual work
D'Alembert's prilciple.

Lagrange's equations 7-6-2021
Application of Lagrang tan

Re'cordcd video class

Onlirre Lecture/ Recorded I

video class

Planctary nrotion
Simplc Pendulum

'/a
9-6-2{t71

:
,.)

c

l-lamilton's Cano 1t-6-202t Onlinr: Lccturo

Online Lecture/Recorded
video class

Onlinc Lccturc/Tutorial



Advan s of I'larnilton's rnethod

Applications Linear Hannonic oscillator
Sinrple pendulurn

Onlirre
LecturerTutorial/Coogle

Online Lecture

t4-6-2021

classroom

Hamilton's Principle of Least Action 16-6-021,18-6-20 Online Lecture
2

IDerivation of Lagrange's equation tionr 9-6-202 I

Hamilton's
\'l otlulc ll
Failure of classical physics
Black Body radiation
Planck's radiation law

2t-6-2021 Online Lecture

Online Lecture

I
I

i
l

Photoelectric effect
Einstein's explanation

2021

Compton effecl
Bohr's
Wave particle Dualism
Dual nature of nlatter
De Broglie hypothesis

It'
2021

18-6-2021

Online Leclure

Online Lecture

C)nline Lecture
Online Lecture

Davisson-Genner t 5-7-202t
De Broglie wavcs

General uncertainty relation.
Assessment test

N{odule III
Time
interpretation of wave function
Probability density
Probability current density
Ehrent'cst theorem
Extension to three dimensions

7 -7-2021

Wave and velocities
Linear vector space-.Hilbert space,

Orthogonality

Linear operator. Eigen functions and eigen
values

9-7-202t
12-7-2021

Onlinr"" Lecturc
Orlinc l-ccture

t4-7-2021 Online Leclure

Online Lcctule
Online Lecture

I

Hemitian t6-7-2071
Postulatr's of Quanturn Mechanics t9-7 -2t\1

21-7-202
wave function, Operalors. Expcctation 23-7-202
val I:
Time developmr'nt- Simultaneous 26-7-2021
nreasurabili

21

I

I Serninar

-T
J

I
Online lectureItI-t 2g-7-)O2l

3 t -7 -20)t

2-8-2071on

Scrninar
Onlinc

Online
r4-tt-102 t

6-8-202 r

9-8-202 |

I l-tr-22 t

I 3-8-2021

Seminar

Online
LecturelTutoriaUGoogle
classroom
Seminar

"/

-

statgs

@



Admissibility Conditions Ol Wave
function

l6-3-202 t

general properties of one dimensional I 8-8-2021

uation

ic le in a box )021
one dimerrsional barrier problem square 23-8-)02t

T

I

I

Online

Seminar

Online
Online

barrier
l

Assessnrent 25-8-1021 Onlirre
lllcOnlProblems solving tutorials

V. Innovative Learning Programmes
Name of Programme

Flipped Class

I

1

I

I

l

lj

27-8-2021
30-8-2021
I -9-2021
3-9-2021
6-9-202t
8-9-2021 l

T
Du ration

10 sessions

Type

Se m ina r/Tutoria I Each module
application
prob lems

VI. Assignments and Seminars
Assignments

Activity
t Problenr

Subnrission Deadlines
one wcek after
ostin the
assignment.

End of second
module

No

I

95-100,h

Assignmen
on
Lagrangian
and
Hamilton
mechanics

Quantum
mechanics

solving

problems in
QM

2

VII. Attendance fone component in class participation):
5

.+

l
?

I

'joiiEGL
I

J

,.9

90-959/o

@e,



Text Book:

References:

<75 Not eligillle l'or appearing lbr ESfl

VIII. Requiredreading:

l. Classicol Mechonics by J.C. Upodhyoyo. Himoloyo Pub.

2. Concepts of Modern Physics- Arthur Beiser, TMH

t. Concepts of Modern Physics- Arthur Beiser, TMH

2. A Textbook of Quontum Mechonics- G Aruldhos- (2'd Edition)- PHI

3. Clossical Mechonics-Tokwole and Puranik, TMH.

4. Clossicol mechonics- K.SonkoraRoo, PHl.

5. lntroductory Quontum Mechonics- Rl Libolf, Peorson

6. Quantum Physics- Gosiorowicz,John Wiely

7. Quontum Mechanics- Griffith, Pearson

Dr. LOUIE FROBEL r,i''
ASSISTANT PROFESSOF & hL'\D

DEPABTMENT OF PHYSIC S

SI ALBERT'S COLLEGE (AUTONOI'1OUS

EFNAKUI Al"'1

" /-) j- | i- Gt-

1
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?
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.r.
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. :$-,lgl^s#
St. Albert's College (Autonomous)

PHYSCRTO319: DIGITAL ELECTRONICS AND PROGRAMMING

Course InstructorI.

Name

No

Dr. Louie Frobel P G

II. Duration of Coursel

S€m, Programme & Batch
B.Sc. Physics semester V
2020-21

2-6-202.t

Email
louiefrobel@alberts.edu.in

Actir.it_v
(ixrtrrct hours

Asscssrncnt i CAli )
'lirtal

Duration
5( t (lnclucling asst1]Irments)

2

52,-

2

Online Lccturc

-,J
2

J
Remedial Sessions/Pecr Tutoring/'Iutt-rri:.rls ( need

based & ( )ptional)

III. CourseObjectives:

To Explain basic logic operations.

To Understand Boolean algebra

To Understand the fundamentals of Digital circuits.

Topics Session No & lVlethodology and
Date{s) Duration

Module I
Basic gates NOT, OR, AND. Universal
logic Gates- NOR, NAND. XOR and
)O.[OR Gates.

Rules and Laws ofBoolean algebra.

L ot I F-cL

Duali Thcorcrns
4-6-202t Online Leclure

To Familiarized with the basics of Python programing language

I!'. Course Delivery Plan
The teaching methods include lectures, discussions, live practical sessions using mobile aaps.



\o

t
luJ oOIL
(LCD
OE!p ru

analysis and simplification of logic
circu'its. Boolean equation and truth table

SOP and POS. Minterms and Maxterms
Standard SOP and Standard PO
Conversion between
Standard SOP & Standard POS.

Karnaugh Map simplification ,l 8-6-20 Online Lecture

7-6-2021

9-6-2021
n-6-2021

Online Lccture

Online Lcctule
Online Lccture

Online Lecture

-t
S-

l I

2l
1

I
Module I assessment test I
l'Iodule Il
Half Adder and Full Adder
Hall'and Full subtractor
:l-bit par al lel Adder/Subtractor.

lexer and lexer
Encoder & Decoder
Asscssment test 2

FI FI RS

Clocked RS Flip{1ops

Master Slave .lK FF
D TFI
Buff'er registers- Shitl

SISO and SIPO
Counters- Bin ri le countcr
D/A convertets (Laddcr typel

19-6-20?1

25-6-)021

(ioo classroom

C)nline Lecture

C)nline Lecture28-6-2021
l
I5-7 -2021

1-1-2021
Online Leoture

Online Lecturer
9-7-2021 0nline Lecture
t7-1-)021 Online L,ccture
t4-7-202t
| 6-7 -2021

Online Lecture

19-7-20121
2t-7-2021

Online Lecture
Online [-ectule

23-7-1021

2.6-7 -2{\21

t-C
C'o

:

a

l-

23-6-2011
2l-6-2021 Online Lecture

Online Leclure

A,/D Convener (Counter type).
Assessnrelrt test 3
Module Il I
Basic Ci+ progmm structure
comments-data

arithrnetic, relational, logical and
assiglment operators

28-7-2021
t-'t-2021 Online

2-8-t0l I

4-8-2021

6-8-201l
9-8-2021

I t -8-221

Online
Seminar
Scrninar

if-else and else if l-1-8-202 I

l6-8-2021
Seminar
Serninar
Online

do while - case

s and nestcd S

A
Functions-basic ideas

I 8-ti-2021

On linc

and classes

Online
Online
Through mobile appProgramming - basic ideas

30-8-2021
l-9-2021
3-9-?021
6-9-2021
8-9-2{J2t

v

'o



V, Innovative Learning Programmes
-r

Experiential Learning

Proposed Time

End of the 3rd
Module

Name of P e D u ration

Thalsamayam oru 6 Days

Cod

VI. Assignments and Seminars
Assignments

No

I

tcs

Submission Deadlines

Based on
logic
circuits

minimise the
logic
expressions
using boolean
algebra and K

one week after
ostin the
assignment-

End ol' second
modulc

_ __+___ ___ __
2

VII. Attendance [one component in class participation]:
95-100% )

5% I
85-9091, .)

tr0-tr59'o

7s-80%
2

I

\o

<75 Not eligible lbr appearing for ESE

VIII. Required reading:
Digital principles and applications, Malvino, Leach and Saha (6th Edition) TMH

Digital Electronics- Sedha, S Chand

Object oriented programming in Turbo C++ - Robert Lafore (Galgotia Pub.)

Dr. LOUIE FROBEL PG

ASSISTANT PBOFE SSOB & HEAD

x.uIo(9LL
(L(9
atff
9P ul
o-2

DEPABT MENT OF

T. ALBEBI'S COLLEGE

P HY SICS
(AUlONoMous)

,-

U>:

oF l:i*

C9ttEGt-
S

E BNAKULAM

Topics
Assignment
on Logic
gates



Department of Physics

St. Albert's College (Autonomous)

PIISCRTOSl 7: ELECTRICITY AND ELECTRODYNAMICS

r. Course lnstructor
Name
Augustine Sumesh C J

Sem, Programme& Batch
Sem V B.Sc Physics, 2020-21

Email
sumeshcj@alberts.edu.in

Duration
4l
4

46

II.
No
I
2

Duration of Course:
Activiry
(-onracr h()ufs
,.\ssessrncnt ( (-.\l'- & l'lSF-)
'l'r.:tal

-l

I Course Outcomes:
o Analyse AC circuits and networks using network theorems.

o Explain different laws in electrostatics and magnetostatics

. Apply Maxwell's equations to deduce wave equation and electromagnetic field energy.

r Explain different thermoelectric effects.

o Derive Maxwell's equation and apply boundary conditions for free space.

L Course Delivery PIan

This course is designed to make students get familiar with Electricity, electro statics and

magnetostatics. They get an understanding on the underlying physics on these topics.

Session No &
Date(s)

Methodology and
DurationTopics

MODULE I

8 Jun 20EMF induced in a coil rotating in a magnetic field

AC applied to resistive, inductive and capacitance circuits

L ECTU RES11 Jun 20AC applied to LR and RC circuits

15 Jun 20 L ECTU R ESAnalysis of LCR series circuits

LCR parallel resonant circuit
-:;-F;----

16 Jun 20 LECTU RES

LECTURES18 Jun 20ttl6]
/ ,'r

Power in ac circuits - Wa
-.\

coil

,]
5,rl)

.s
(*
N\'/

LECTURES

LECTURES9 Jun 20



LECTUREStransformer on no load- skin effect 22 Jun 20

Ideal voltage source and current source - Superposition

theorem 23 Jun 20 LECTURES

Thevenin's theorem 25 Jun 20

Norton's theorem

Maximum power transfer theorem., Reciprocity theorem LECTU R ES

TUTOzuAL 2 Jul20 TUTORIAL

MODULE II

Growth and decay ofcurrent in an LR circuit 6 Jul 20

Charging and discharging of a capacitor through a resistor 7 Jul 20 LECTU RES

Growth and decay of charge in an LCR circuit 9 Jul 20

Seebeck effect - Laws of thermo emf - Peltier effect 13 Jul 20 L ECTU R ES

Thomson effect- Thermoelectric diagrams -Thermocouple 14 Jul20 L ECTU R ES

Explanation of thermoelectric effects based on electron

theory. 16 Jul 20 LECTURES

INTERNAL EXAM 21 Jul20 EXAM

MODULE III

Fundamental theorems ofdivergence and curl 23 Jul20 LECTU RES

Electric field - Continuous charge distribution LECTU RES27 Jul 20

Divergence and curl ofelectrostatic field 28 Jul 20 LECTU RE5

Gauss's law and applications 6 Aug 20 LECTURES

solid sphere, infinite wire, infinite plane sheet LECTU RES10 Aug 20

Electric potential - Poisson's and Laplace's equations 1't Aug 20 LECTU RES

Potentia[ ofa localized charge distribution 13 Aug 20 LECTU RES

Electrostatic boundary conditions LECTURES

work and energy in electrostatics - The work done to move

a charge

---.:-<

18 Aug 20 LECTU RE5

Energy ofa point ch

distribution- Basic p

arge ous charge

20 Aug 20 LECTURES

\*
v

€GE t

LECTU R ES

29 Jun 20 LECTURES

30 Jun 20

LECTURES

LECTU RES

17 Aug20

u(
@E*



Lorentz Force law- Bior Savart law 24 Aug20 LECTURES

Divergence and curl of B- Applications of Amperes' law: 25 Aug20 L ECTU R ES

long straight wire , infinite plane, solenoid 27 Aug20 LECTU RES

Comparison of electrostatics and magnetostatics LECTURES

Magnetic vector potential 1 Sep 20 LECTURES

Magnetostatics boundary conditions 3 Sep 20 LECTURES

Electromagnetic induction- Faraday's law 7 Sep 20 LECTU RES

TUTORIAL I Sep 20 TUTORIAL

MODULE IV

Maxwell's equations 10 Sep 20 LECTU RES

Boundary conditions for free space LECTURES

Continuity equations- 15 Sep 20 LECTURES

Poynting's theorem 17 Sep 20 LECTU RES

Wave equations LECTURES

Electromagnetic wave in vacuum - LECTU RE5

Wave equation for E and B LECTU RE5

Monochromatic plane waves- Energy of electromagnetic

waves 28 Sep 20 LECTU RES

INTERNAL EXAM EXAM

III. InnovativeLearningProgrammes
Name of Programme Duration
Estimating the power 2 Days

consumption and power
optimisation in house

Type

Survey and analysis

Proposed Time

2"d Week

IV. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. The assignments and seminars..---\
gnmen

p

are individual assi

No To

tS \
'-),/

Sc
4,,

G
c

'r"- :!.t

\

Subnrission De:rtllines

31 Aug 20

14 Sep 20

21 Sep 20

22Sep 20

24 Sep2O

29 Sep 20



rnent Assignmcnt
on given

lc

Prcparation oI
assigrment

Presentation of 2()

minutes duration
rvith proper
exhibiti

As thc topics
are covered

20'r', 13"r arrd
26'r' hour ol'
Co urse

Submit thc assignment to
Google Classroonr before
dead line
Present the senrinar on the
given topic

Seminar

Note:

marks

Presentatioll
of the given
topic

Failure to upload the assignment to Google Classroom on the date mentioned will result in 0
for the assignment. Requests for extension of dates for submission not entertained,

V. Attendance [one component in class participation):

ng male rials

5

4

-1

2

I

<75 Not eligible for appearing for ESE

VL Requiredreading:
1. Introduction to Electrodynamics, David J Griffiths .

2. Electricity and Magnetism, R. Murugeshan

3. Fundamentals of Magnetism and Electricity', D.N Vasuder.a - S Chand

4. Principles of Electromagnetics, Mathew N.O Sadiku- 4 th Ed. , Oxford

5. Electdcity and Magnetism, KK Tewari- S Chand

6. Electricity and Electronics, Saxena, Arora and Prakash- Pragati Prakashan

7. Classical Electromagnetism, Jerrold Frankhn- Pearson

8. Electomagnetic Fields and \Vaves, KD Prasad- Satya Prakashan

9. Field and wave Electromagnetics, David I{ Cheng- Pe arson.

Io

.:
':lio

It L: t ;i. \ /o, LO UIE FROBEL PG

ASSISTANT PBOFESSOR & HF'AD

DEPARTMENT
BERT'S COLLE GE (AUTONOMO

OF PHY !;iCS

3T. AL
ERNAK ULAM

US,

100%

90-95%
85-90%
80,85_o/0

7s,80%



PHY6CBT0117 : CON{PUTATIONAL PHYSICS

L Course Instructor

VI

II. Duration of Course:

Course Objectives:
Discuss and compare the methods to solve algebraic and transcendental equations

Explain curve fitting and interpolation.

Discuss various numerical integration and differentiation methods.

Ability to solve nonlinear problems using numerical methods

Application of numerical skill to solve diflerential equations

St. Albert's College (Autonomous)

IV. Course Delivery Plan

III.
a

a

a

a

a

Topics

MODULE I
Bisection Method
Regula-Falsi Method
Fixed point iteration method
Newton Raphson method
Secant method
Rate of convergence

Session No &
Date(s)

04112/2020

07/12t2020
11/12/2020
t4n2t2020
t8/12t2020
2t/t212020
22/t212020

Methodology and

Duration

Lectures
Lectures
Lectures
Lectures
Leclures
Lectures
Lectures

C1

i

G'

\

\

Name Programrne Batch Semester Email
Dr. T.H.Saieesh B.Sc. Physics ') thsa i ee s h(rC gmai 1. c o rn

No Activitv Duration
1 Contact hours 54 (Including assiqnments)
1 Asscssment ( CAE ) 3

Total 37

Remedial Sessions/Peer Tutoring/Tr"rtorials ( need

based & Optional)
5

comparisons of the

\''(tEli



Newton Raphson mothod (two equarion 28/l2l2O2O
solution

Lecfures
)

toria I

Gauss-Jordan method
LU Factorization
Iterativc tncthods

11ilt2021
15/1t2021

01/t/2021

04/t/2021

Lectures

Lectures

Lectures

22/1/2021
29/t/2021

Lectures
Lectures
Lectures

Jacobi method 011212021 l,ectures
I method 05/2/2021

081212021
Lectures
Lectures

MODTJLE II
Least square mcthod of lincar fit 07tr2t2020 Lcctures

14/12t2020
21/12/2020
28/1212020

04fi12021 Lectures

Problem solving with LSM linear fit
Least square method of parabola

lem sol with LSlv,l la
LSM for

Lagrange in

Lectures
Lectures
Lectures

l

:

:LSM for exponen tial
Tutorial
Finite difference operators: forward and
backward
shift, average and differential operators 011212021
Newton forward difference interpolation 08/2/2

fi/U2021
18/U2021
251U2021

Leclures
Lectures
Lectules

Leotures

Lech.rres1

15/212021 Lectru'es
divide difference inrerpolation 2212t2021
Problem solvi ng /3t2021
Tutorial 0813t2021

Lectures
Lcctures
Lccturcs

Internal exam
MODULE III

15/3t2021

Numerical Differentiation formulae
Maxima and mininra of a tabulated
function
Ncwton- Cote gcneral fonrula 19/212021

12/2/2021
15t212021

Online

Lectures

Trapezoidal rule, Simpson's l/3 and i,/8
rule
Tavlor Series Method, Picard 's metlrod 01/3/2021

26/2/2021

Lecnrres

Lccturcs
l-ectures

Lectures
tures

Lectures
Lectures
Lectures

Online

\o
Ez
rao
UJ(,
fttt

lu(,
s
E}

Euler's and modified Euler's method 05/312021

08/3t2021Runge Kutta methods for I st order
Runge Kutta rnethods for 2nd ordcr

Internal Exam

121312021

1913t2021

26/3/2021

,-
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G
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TI Innovative Learning Programmes

vl. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google classroom. Both the assigrments
& presentation are individuaI assignments.

No Topics
Assignment -l Ass:gnment on

given topic

Assignment -2' Assignment on
given topic

Submission Deadlines
As the topics Submit the assignment
are covered to Google Classrootn

before dead line
Srbmit Hard copy

As the topics
are covercd

Activity
Preparation of
assignrnent

Preparation of
assignment

Seminar Presentation of
20 minutes
dumtion with
pfoper
erhibiting
materials

Note: Failure to upload the assignment to Google Classroom on the date mentioned will result
in 0 marks for the assignment. Requests for extension ofdates for submission not entertained.

ut. Attendance (one component in class participation):

Presentation of
the given t0pic

2{:fh , 23'd
and 26'h hour
of Course

Present the seminar on
the given topic

\o
k
:
tdo
u'}
(.}
aaul
E

(9
*
q,i

Name of Programme Duration e Proposed Time
Development of
Algorithms

1 day Experiment 4th Week

Use the methods to fit
experimental Data

2 days Discussion 6th Week

95-100% 5

90-9s% 4
u5-90% J
80-85% 2

75-80% I

<75 Not cligible lbr appcaring lbr ESE

Il-:
i5

(,' ,a'

,oF

-o-
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vrII. Requiredreading:
Text Book:

l. Numerical Methods, Balagurusamy, TMH
2. Numerical Methods for Scientists and Engineers- K Sankara Rao' PHI
3. Introductory Numerical Methods, S S Sastry, PHI

Dr. LOUIE FROBEL PG
ASSISTANT PIIOFT-SJOR & HEAD

DEPATITMENT OF PH YSiCS
ST. ALBER IS COLLEGE lAUIOITOMOUS)

ERNAKULAM
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Er^
-NH,

St. Albert's Gollege (Autonomous)

PHY6CRT0419: SOLID STATE PHYSICS

Course Instructor
P mme Semester Email

Duration of Course:

I.

Name

II.
No.
1

2

Activity
Contact hours
A-sscssmeat ( (-AIi )
'lbtal
Remcdial Scssir.lns/Pcer Tutoring/Turtlri,rls (nced

brsc<l & ( )ptiorral)

Session No &
Date(s)

Duration
(i6 (l:rclu,-iinu assignorcnts)

69
5

III.
O

a

a
a
a

a
a
a

Course Objectives:
Have a basic knowledge of crystal systems and spatial symmetries.
Account for how crystalline materials are studied using diffraction, including concepts

like form factor, structure factor and scattering amplitude.
Know the principles of structure determination by diffraction.
Understand the concept ofreciprocal space and be able to use it as a tool.
Know what phonons are, and be able to perform estimates of their dispersive and

thermal properties.
Calculate thermal and electrical properties in the free electron model.

Understand semiconducting, dielectric and magnetic properties of materials
Have a knowledge of superconductivity

l\'. Course Delivery Plan

Topics

Vcctors

I\Iethodologl' and
Duration

02- I 2-2020

03- 12-2020

04-1

07- I

l-ecturcs

["ecturcs

Unit Cell, Basis t),r o; 2-:020
:-2020q

1l

i:1\

I.l
:l

J

sumitrasivadas@alberts.edu.in2020-23Dr.Sumithra Sivadas

Menon
8.5c. Physics

Symmetry ope
t, Lecturcs

Lectures

Batch

MODULE I
Crystal Structure
Solid Statc. Crystalline, Polycrystalline
and Anrorphous materials
Clystal Latticc, Periodicity, Translation

t. (@r"



Bravais Lattice in 2 and 3 dimensions
Nliller indict's
lnter planar spacing
Simple crJ'stal structures-hcp. fcc

Bcc and simple cubic
Structures of NaCl. diamond and ZnS
X-rav diffraction from crystals
Bragg's lau', PorYder method
Reciprocal Lattice-properties
Reciprocal Lattice to sc. bcc and fcc
Bragg's larr in reciprocal lattice
MODULE II
Bonding in Solids
Inter-atomic forces, ionic bonding
Bond dissociation and cohesive energy
Madelung energy
Covalent bonding
Metallic bonding
Hydrogcn bonding
V'an der \Yaal's bonding (basic ideas
onll)
Free Electron Theory and Elementary
Band Theory
Free electron gas in one dimension
Three dimension
Electronic specilic heat
Band 'I'heory

Bloch'Iheorem
Kronig-penney model (derivation not
expected)
Energy-rvave vector relations
Different zone schemes
Velocity and effective mass of electrons
Distinction between metals. insulators
and semiconductors
Semiconducting Properties of Materials
Intrinsic and Extrinsic Semiconductors
Drift Velocity
Mobility and ConductiviQ of Intrinsic
Semiconductors
Carrier Concentration of Intrinsic
Semiconductors
Fermi Level for Intrinsic
Semiconductors
Carrier Concentration for Extrinsic

09-12-2020
to-12-2020
1t-12-2020
t1-12-2020
I 6- l 2-2010
17-t2-2010
18- l 2-2020
3t-t2-2020
0l -01 -202 I

04-01 -202 r

06-01-2021

Il-0I-201I
l3-0 I -102 I
l4-0 | -201 I

I 5-01-201 I

I 8-01-201 I

20-01-201 I

2t-0t-10)l

Lcctures

I-!'clruas
Lcctrrres
Lcc tures

Lccrures
[-cctures
l.dclurcs
l-ecturcs

LccLurcs
l-cct urcs

,. Lcctures
Lc.^tttrcs
Lcctrrrcs
l.cctrrras
L.ccttrrcs

Lcclurcs
I -cc Lu rcs

L-ccLurcs

Lcct urcs

Lccl urcs

Lcelrrlcs

Lccturcs
[-ccturcs
[.-octures

Lecrures

Lcctures
L.ectttrr's
I-ccttrrt-s

25-01-2021
27-0t-2021
28-01-2021
2S-01 -202 I

01-t\2-2021
03-02-2(t2l

04-02-2021
0s-02-202 t

0ti-02-202 r

10-02-2021

l2-02-202 r

l 5-02-2021
17-02-2021

18-02-202 I

t9-(t2-20)l

22-02-2021

24-0)-20)1

Lectures
Lectures
Lt'ct tn'es

c{ Lectures

Lectures

u

Se

C
E

t
rr.l ootL
(L(,
e., 0ago uJ

srfcLc
t'tocu

ctivi
d

c

d
InI

(,

xtri

(,

1l

Sn

E

c n

Lccturas

Hall

\

\\----.2

t'

25-0t-2{)l I Lcctures
\

lJ( I
'\. :



Direct and Indirect Band Gap
Principles of I-ED
Principles of Photo Diodes
Module III
Dielectric Properties of Materials
Polarization and Susceptibility
Local Field
Dielectric Constant and PolarizabiliR"
Sources of Polarizability
Clausius-Mossoti Relations, Piezo
EIectricitl.'
Magnetic Properties of Illaterials
Response of Materials to Magnetic !'ield
Classifi cation of IV'Iagnetic l\Iaterials
Langevin's Classica! Theory of
Diamagnetism and,Paramagnetism
Ferro Magnetism
Weiss Theory"
Domain Theory
Antiferro Magnetism and
Ferimagnetisnr
Superconductivity
Origin of Superconductivity
Response of Magnetic Field
Meissner ElTect
Super Current and Penetration Depth
Critical Field and Critical Temperaturc
Type I and Type II Superconductors
Thermodynamic and Optical Properties
Isotope Elfect, Josephson Effect and
Tunnelling
SQUID BCS Theory
Coopcr Pairs
Existence of Band Gap

18-03-202 I
19-03-202 I
2t-03-1021
2.1-03-2021

Lectutc's
Lccturcs
l-ccturcs
[-.ccturcs

26-tJ2-2021

0l -03-:02 l

03-03-2021

04-03-2t)21
0-5-01-2021

08-03-2021
l0-03-202 I
I l-03-2021

l,cclurcs
Lecrurcs
[.ecturcs
Lectures
[,.ecturcs

Lccturcs
["ectures

Lectures

r 2-03-2021
l5-03-202 I
17-03-2021

25-03-2021
26-03-202t
29-03-2021
0l -04-20t I

02-04-2021
05-04-202't
07-04-2021
08-04,:021

l, ectures
Lectures
Lccturcs
Lccturcs
Leclrrres
Lecturr.-s

Leclurcs
Lectures

09-04-2021
12-04-202t
14-04-2021

Lecttrrr's
l"ccturcs
Lccturcs

N

V. Innovative Learning Programmes
Name of Programme Duration Type

The following
& presentation

)F

Proposed Time

tLUo
c9 tt
(L(,
q)0a
9P uJ t4

As

@-

e submitted to Google Classroom. Both the assignments

Lecturcs
[-ccturcs
[-ccturcs

VI. Assignments and Seminars
Assignments

(@-



No Topics r\ctivity- Submission Deadlines
.{ssignnrcnt -l Assignment l\'eparation ol' I 6- l2-2020 Suhrrit ]{ard copy

on givcrt topic irssignn rcnl
Assignrnent -2 Assignurcnt Preparatiou ot 09-04-2021 Subnrit Halcl copy

rrn grr cn topic irssignmcnt
Seminar Porvcr Point Presentation of, 26-02-2011 Subnrit Ilard copy

Prcscntation pre'parocl

orr givcn topic pou el point

Note: Failure to upload the assignment to Google Classroom on the date mentioned will result
in 0 marks for the assignment. Requestsfor extension oJ dates for submission not entertained.

VIl. Attendance (one component in class participation):
9s-r 00%

90-9s9,,o

85-909,i1

80-859/o

75-ri096

</f

VIII. Requiredreadingr
Text Book:

l Solid State Physics by Puri and Babbar
2. Heat and Thermodynamics-Brijlal & Subrahmanyam (S.Chand))

References:
L Solid State Physics, M. A. Wahab, (2'd Edition), Narosa
2. lntroduction to Solid State Physics, Charles Kittel, (76 Edition), Wiley
3. Crystallography applied to solid state physics, AR Verma, ON Srivastava, New age

4. Solid State Physics, AJ Dekker-Macmillian
5. Solid state Physics, NW Ashcroft, ND Mermin- Cengage Leaming
6. Elementary Solid-State Physics, M Ali Omer, Pearson
7. Solid State Physics, R L Singal, KNRN & Co.

8. Solid State Physics, S O Pillai, New Age

Dr. LOUIE FROBEL pc
ASSISTANT PBOFESSOR & HEAD

DEPARTMENT OF PHYS IC 5
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St. Albert's College (Autonomous)
ilturl
.Hm.

t.

Name

PHY6CRTO2Ig: RELATIVITY ND SPECTROSCOPY

Course Instructor
ramme Batch Semester Email

B.Sc. Physics n1fr.
Zo|e'21

sumeshci@alberts.edu.in

saieeshth@alberts.edu.in

Duration of Course:II.
No
t

Ac tivitv
(.rxtt.rct Irrtttrs

\sscssr.ncnt ( (lAlr. 
)

'li,ral

ILcrrrctli:rl Scss ion s,,/ l)e .:r ' l'irro linq,/'l LlrL,ri;rl'

brrscrl c\ ( )ptional)

Duration
72 Onclueling assignn:ems)

i
79

5

il'Iethodology and
Duration

III. CourseObjectives:
o Understand Special Theory of Relativity

o Analyze Lorentz transformnation equations

r Apply relativistic variations in mass, length and time

e Describe various atom models

e Explain Zeeman effect

r Familiarize the various regions of electromagnetic spectra and the spectroscopic

technique outlaying in each region.

o Classify molecule based on the principle moment of inertia.

l!'. Course Delivery PIan

( nccd

Scssion No &
Datc(s)

t7-il-ll
ill-il-2t
tq- t | --{ I

NIODI.;I,E I - S

lnertial and non in

Augustine Sumesh
C J. {Module 1 and
4)
Dr. Sajeesh T H

Module 2 and 3

Galilean transform

?'lbpics

frarnes ol

(@"



_. 
Signifi cance of Michelson-Morley

Postulates of Special Theory of Re

experiment
lativity

l5-11-21

Lorentz transformation,
: Derivation of Lorentz transformation

Spatial contraction

8-

r rt )l

t2-)2
()-12-21

spatial contraction -problems

dilation
Time dilation - problems

eomposition of velocities

Velocity addition -problems

ma55 of moving particle

Equivalence of mass and energy

t6-t).-)2

t: t) 4.) I

Mass - energy relation -applications I 3- t-21
lntroductory concept of general theory ot

rornagneti€ spectrum

racterisation of wave

19-t-22

l -201 1

11-n-202t
l7 - t 1-2021

quantum theory-review

early atom models.
models

t ) t 1a

l8-l-22
t9-t-22
)< I l-)

pin and magnetic moment 26-1-22
principle

Stern-Geriach experiment
ato.n model

1 ) )l

m numbers {)') -))

t< I1',)

nd LS coupling

lines

t6-
11,

lt-

2-22

2-22
) -1'l

An0malous zeeman effecl
quantum mechanical explanation for
anomalous zeeman etfect

Paschen-Back effect

Problems

Module III - Molecular
Molecular energy levels

1.\ 1 1't

23-2-22

:-a -,/--:;
.)1 1 ))

+ l8-ll-21 (Special
(l

I

j

I

.,1

turo
oIL
SU
<,, (f
!P IU

Interaction of cm radirtion lvith
molcculcs
Electronic energy

23-n-21

21-11-2t

,1
a4

G

1. oF

-tJ

rotational en 30-1i-2r

t.



ll-12-21vibrational energies

rotational spectra 1-12-11

expla nation in terms of rigid rotator 7- l l-2 I

model

vibrational energy levels 8-12-l I

in terms of harmonic oscillator 14-12-21

enls t5-11-21

Electronic energy levels of atoms 21-12-21

Fluorescence

Phospho rescence

22-12-21

23- ll-2 I

28- 1 l-l l

29-t2-).1
Raman effect online

onlineental arranBement and result

theory
.I

< I 1)

5- l-22
11-t-2)
l)-1-2)

lcs

Nll R Spcctroscopy instruntentatioll

)l 1 1')

23-)-22
l'lcd ica I applications of N\'lR. 11 1 1.)

24-2-27ESR Sprc troscop)- Basic principles

ESll Spectroscop] - instrumentation 't -t 1 1')

V. lnnovative Learning Programmes
Name of P mme Du ration TypeI

+
VI. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google classroom. Both the assignments

& presentation are individual assignments.

No Submission Deadlincs
Submir l lard coPY

trJo(.' II
trUq., ff
EP Lu
A-2

Assignmen
t-l

Ploblcn.rsl
I

l
.]

(,. ,,

LI
U,rclatcd

6-t2-21

Proposed Time

(
l<,

@



Assignmen
r -2',

Problelns-R
elatir.ity

Solution ol li -l-22
numerical
problcrns

Subnrit llatd coPY

Earl.v atotn t2-2-22

model,
tutorials

Note: Failure to upload the assignment to Google Classroom on the date mentioned will resuh

in 0 marks for the assignment. Requests for exlensiorr of dates.for submission not entertained'

VII. Attendance fone component in class participation):

95-100',.'o 5

90-t) 5'7,r

85-900,i, J

E0-t{5u.,1,

7 5 - 1100..'{,

Not eligiblc for uPPearing Ior lrSE
<75

Gibson.

Z

I

VtlI. Requiredreading:
Text Book:

l . Molecular structure and spectroscopy' Aruldas 2nd ed EEE'

2. Modern Physics, Kenneth S Krane (2nd Edilion) -lliley'

:i;. Con""pt, if modern Physics, Arthur Beiser (6th Edition) - SIE

References:
1 . Spectroscopy: Straughan and Walker -(Vol' l ).Jo-hn Wilev

2. iundamentals of Milecular Spectroscopt': CN Banwell -(4th edition) TMH'

3. Introduction to Atomic Spectra' HE lyhite' TMH

4. Elements oS rp""t,o"oiy, Guptha' Kumar antl Sharma (Pragathi Prakash)

5. Special Relativity- Resnick, (Wiley)

6. Mechanics - D.S.Mathur (S'Chand)'

7. Mechanics by J.C. Upadhayaya (Ramprasad)

8. Semiconducto, pny'i" o''i opti'1"'io'ics- V Raiendran' J Hemaletha and M S M

+
k
tUJo(, trfU

aff-
!P tU
o- z,

Dr. LOUIE FROBEL PG

nSSrSrnr'rr PROFESSOR & HFAD
' 'irpanrrueut 
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Department of PhYsics

St. Albert's Gollege (Autonomous)

Course Instructor
Name
Dr.Louie Frobel

Sem, Programme& Batch
Sem VI B.Sc PhYsics, 2020-2 I

Email
louiefrobel@alberts.edu.in

Drrration
5l

53

II,
No
'l

2

Duration of Course:
Activity
(-ontact houts
;\ssessmcnt ( CAli & lisl,)
'lirtal

Learn radioactivity, its applications and nuclear reactors'

Gainknowledgeonthefundamentalsofelementaryparticlephysics.Thestudentsshould

know about the symmetries and quantum numbers of these particles'

lntroductory knowledge about Star formation and stellar evolution, Basic ideas on the

celestial objects such as Neutron stars, Black holes and Supernova explosion

Learn about the detectors of nuclear radiations- the Geiger-Mueller countel the scintillation

counter, the photo-m ultiplier tube, the solid state and semiconductor detectors

t. Course Deliver-v Plan

This course is designed to make students get understanding and perform numerical analysis and

integration.

*

*

Methodology and
DurationDate S

MODULE I
Lectures02t12120ucleat composition, Nuclear tadiiN

(
Lectures03112120Binding energy

Lectures07t12120
\ Iuclear electrons

PHY6CRTO3IT: NUCLEAR' PARTTCLE PHYSICS AND ASTROPHYSICS

I. Course Obiectives:

a

Session No &

@



Lectures09112120very of neutron

Lectures10112120
pin and magnetic moment

Lectures14t12120
Stable nuclei

Lectutes16112120
Semi empirical binding energY

factors

formula,l'ith correctlon

Lectures17112120
Shell model

Lectures21112120
Nuclear forces

Lectures23112120Meson theory of nuclear forces

Lectufes24t12120
scovery of pion

Lectures28112120lrtual Photons

Lectures30112120nteractions between energeuc particles and matter

Lectures31112120
Ionization chamber

EXAI{04101121
Solid state detectors, ProPottional counter

kctures06lo1l21Geiger-Muller counter, The \Tilson cloud chamber

I-cctures07101121ubble chamber, Scintillation counters

kctures11101121ff generator, Linear acceleratoran de Graa

Lectures131O1121
Cyclotron, Betatron

MODULE II
Lectures

Radio activitl' ProPerues o f Alpha beta gamma

Lectures20t01121of radio acuvity

kctures21101121
Radio active series , hazards

Lectures25101121
Radio dating,

Lectures27101121
el theory of alPha decaY

I-ectures28101121
beta deca1,, Positorn emlsslon, electron capture,

Lectureso1lo2l21
-nverse beta and gamma decaY

I.ectures
Concept of interactin ctossecEon

frctures

4,..G-"".--
ucleat reactions

kctureso8102121
Center of mass coordinate,

Lectures10102121
uclerar fissic,n

---___--_/,

18101121

03102121

04102121

^

) @"



kctures11102121uclear reactors

15102121nuclear fusion

Lectures17tO2121Reactors: confinement methods

Exam18t02121ternal Exam

Lectures22t02121Lattitude effect, altitude effect, azimuth effect

24102121rimary and secondary cosmic raYs

Lectures25102121Cosmic tay showers, discovery of positton

Lectufeso1t03l21Mesons, Van allen belt, Origin of Crs

MODUI F III
Lecturesteraction and particles

Lectures08103121Leptons,neutrins and ant-i nuetrinos

LecturesHadrons, Resonace Particles

Lectutes11t03121Elementaty particle QN

15t03121yrnmetries and conservations

Lectures17 t03121Basic idea of quarks

Lectures18t03t21Properties of quarks, Confinement

Lectures22t03t21nternal Exam

Lectures24t03t21Classification of stars

Lectures25t03121diagtam, Luminosity of star

Lectures29t03121tellar evolution

Lectures31103121te dwarf, Chadrasekhar limit

01104121Neutton star, Black holes

LecturesSupetnova

07t04121Photon diffusion time

Type

Experiment

Discussion

Proposed Time

4th Week

6'h Week

mes

Lectures

Lectures

04103121

10103121

Lectures

Lectures

05104121

Lectufes

III. Innovati
Name of
Thought

Group

.;:\

't

-i,l ,-i_a

,; .!



ry. Assignments and Seminars

Assignments

ThefollowingAssignmentneedstobesubmittedtoGoogleClassroom.Theassignmentsandseminars
are individual assignments.

Suhmission Deadlint's

As the toprcs Subnrit the assigrment to

are covercd (iooglc ('lassroonl be ibre

t0plc dead lilte

Seminar Prescntatlorl Presen tation of20 20'h.23'd and Present thc setninar on the

of the given minttes duralion 26'r' hour of' given topic

loplc with ptoper (.orn-se

cxhibitr rlg matcrl als

I

Note: Failure to upload the assignment to Google Classroom o the date mentioned will result in 0

marks for the assignment. Requests for extension of dates for submission not entertained'

V. Attendance fone component in class participation):

95-100%

90-95?',o

5

tt5-900,,i,

-J

--l

-i-l
80-85%
75-809';

<75

")

)
I

VI, Required reading:
1. C.,n..pts ol Ntodern Physics, Arth.,r Reiser, 6th Edition, ifata McGraw-}{ill publishing company

Modern Physics, R Murugeshan and I( sivaprasath, 15th Edition (Revised) (2010)' s'Chand

Not eligible for aPPearing for ESE

2.

3. Atomic and Nuclear Physics, S N Ghoshal' S Chand'

4. Nuclear anci Particle Physics S L l{akani and Subhra liakani -Viva Books 2008

5. Elements oiNuclear Physics, M L Panclva and R P S Yadar" Kedar Nath RamNath

6. Modern Physics, Kennth Ktane, 2nd E'dition, Wiley lndia @vt) Ltd'

7. N{t>dern Ph1'sics , G. Aruldhas and P Rajagopal' Prentice l{all lndia

8. An Introduction to Baidyanath Basu, 2nd Edition, Prentice-Hall India

Dr. LOU IE FROBEL PG

ASSISTANT PROFESSOB & HE AD

DEPARTMENT oF PHYSICS

S COLLEGE (AUTONoMOUS)
ST, ALBERT'

rail A t1l ll All
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Name

(iii)

(iv)

Topics

St. Albert's College (Autonomous)

PPH1 CRTO22O: CLASSICAL MECHANICS

Course Instructor
P ramme Batch Semester Email

Dr. Sajeesh T H

(Module 1, 2 and 3)

Dr. Pax Module 4

II, Duration of Course:
Activity
(llrrtact hours
.\sscssment ( C,'\[r. )

Ti rtal

Ilcrncdial Scssions,/Pecl Tutoring,/Trtrori:rls ( neecl

basccl & ()ptional)

Iu.
tl,

(ii)

2020-21 sajeeshth @alberts.edu.in
paxygeorge@a I berts.edu-in

Duration
72 (l nchrtling assigrlmcnts)

79

N|ODLjl,ll I - Lagrangian formulation (14 hrs)

Introduction to the course
Review of Newtonian Mechanjca;Meqhanics of a

Particle; Mechanics of a System of Particles

Degree of freedom , Colstraints

Principle of virtual wor(; brAlembert's principlq

i -: ' i: i

'./

Session No &
Date(s)

25- 10-2021

27-10-)(\21

2S- l 0-202 I

29- I 0-202 r

i\{ethodology and
Duration

Video Lecture

Lecture

Video Lecture

Lecture

M.Sc. Physics

No
t

2

5

Course Obiectives:
understand the fundamental concepts ofthe Lagrangian and the Hamiltonian

methods and will be able to apply them to various problems;

understand the physics of small oscillafions and the concepts of canonical

transformations and Poisson brackets ;

understand the basic ideas of central forces and rigid body dynamics;

understand the HamiltonJacobi method and the concept of action-angle variables.

This course aims to give a brief introduction to the Lagrangian formulation of

relativistic mechanics.

l\i Cou rse DelivcrY PIan



and Lagrange's equations-derivation

velocity-Dependent potentials and the Oissipation 3- I I -202l
Function

Lagrangian for a charged particle in electromagnetic 8- I I -2021
field

Lecture+Tutorial

l0-11-2021 I-ecture+Tutorial

il-t l-202r Lccturc

I3-ll-2021 L.ecture+Tutorial
l5'l l-2021 Lecture

l-echtlc-F Recordcd

Video
Locture

I-ecture+Tutorial
Lecture-'futonal

Lecture+Tutorial

Flipped CIass /
Assignment

1-cctu|e

Lecture
Lecture

. Lecture
Lecture

Lecture

Leclure

Lecturc+'I'utorial
Leclur c'l'Tutorial

Application of Lagrang€'s equation to: motion of a

single particle in Cartesian coordinate system and
plane polar coordinate system; bead sliding on a

rotating wire.
Hamilton's Principle; Technique of Calculus of
variations
The Brachistochrone problem

Derivation of Lagrange's equations fram Hamilton's
Principle,
Canonical momentum; cyclic coordinates

Conservation laws and Symmetry properties-
homogeneity of space and conservation of linear
momentum
isotropy of space and conservation of angular
momentum; homogeneity of time and conservation
o{ energy;

11-1t-202\
18-11-2021

23-11-2021Noether's theorem(statement only; no proof is
expectedI

X{ODULE I - Hamiltonian tormulation: (4hrs}

legendre Transformations

Hamiiton's canonical equations of motion

Hamiltonian for a charged particle in

lectromag net!c field
Cyclic coordinates and conservation theorems

Hamiltofl's equations of motion from modified
Hamilton's principle

['lODUl,E l[ - Small oscillations (8hrs]

Stable equilibrium unstable equilibrium

In-tt-/t

)2-11-21

e

L5-11-21

29-11-21
-' t11l

l- 12-202 1

and 5- 12-2021
neutral ilibrium
motion of a system near stable
equilibrium-Lagrangian of the system and

equations of motion
Small oscillations- frequencies of free vibrations

normal coordinates and normal mades

systern of two coupled pendula-resonant

-frequencies normal modes and normal coordinates

free vibrations of CO, molecule

resonant frequencies normal modes and normal
coordinates- CO2

I'krdule [I -Cano
poisson brackets (

27-12-2t
30-12-21

tn
o l) lt

l3-12-21
l 6- l2-21

trro(j)ll
[(,
a.r EqP ul
o- a.

C

Equations of 0-l-l1-21 Lecture

Lccture
Lectrrae

Lecture -Tutorial

transform;itions '

4./



Four basic typ€s o{ generating functions and the
corresponding basic canonical translormations.
(Fl and F2)

t3 and F4 -functions and the corresponding basic

canonicaltransformations
Examples of canonical transformations

identily tra nsformation
point transformation

Nlodule lll - Central force problem (9hours)

Reduetjon to the equivalent one body problem

Equations of motion and first intagrals

Equivalent one-dimensional problem and

classifi cation of orbits
Dif{erential equation for the orbits

l(eplerproblem.

Rigid body fiotion
Anguiar momentum
k inetic energy

Euler's angles

infi nitesimal rotations

rate of change of a vector

Coriolis force

Euler's equations of motion of a symmetric top

heavy symmetric top with one point fixed

Module lV -Hamilton-Jacobi theorv and action

angle variables {12 hrs)

Hamilton-racobi Equation for Hamilton's Principal

Function
physical significance of the principal function.

' llarmonic oscillator problem using the
HamiltonJacobi method.
Hamilton-.lacobi Equation for Hamilton's
characteristic function
Separation of variables in the Hamilton-Jacobi
Equation, Separability of a cyclic coordinate in

Hamilton-Jacobi equation

Hamilton-Jacobi equation for a particle moving in a

central force field{plane polar coordinates}.

Action-Angle variables, harmonic oscillator
prcblem in action-angle variables.

Modulc lV -Classical mechanics of relativity

I0-l1-2I

ti -11-21

Lectule

0l-12-2i
0r,l l-21
l5-12-11

22- t l-201 I

l3- r l,t02 r

25- t i -201I

Lccturc

Tutorial

. lecture
L,eoture

L!-cturc
Leclur:c

l,ecture

26-lI-201I
29-11-)_{}21

t-t2-2()21
2-t2-2(j2t
l- I l-202 I

6-12-2{t2l
E- l]-202 I

10-11-201I
t3-12-242t
l5- 1 :-202 I

I 6- I 2-202 I

l.,ecture

l.oetrirc
Lccture
[.ectuIc
l-ecture
l,eclu re

Lccturi
l.ecture
L,ecl l lIe
l-oclLrrc

Lccture

Lccture
Leoture

Lecturc
l-ectrrro

22-12-2021 Lecture

05-01-2022

I t-0 l -2t)22

()9-A2-2422

( 6 hrs.)

2A-12-7021

:2-t2-2411
11-l)-)ll)l

1r)-A2-2022 Leclure

02-02-2022 Lecture

rn

Lg
Etro

(, l!
trU
q.r Ego uJ

16-02-2022 l-ecture

L,ecture

Lectrire
LectureLaglangian formu

mcchanics

I-orentz
velocit-v

fornt

-:.11r;,(:

T @-



Application of relativistic Lagrangian to
(i)motion under a constant force (ii)
h*rmonic oscillator

3- l-2022 Tr"rtoriai

Applicalioir of relativistic Lagrangian to (iii) 4-1-2A22
charged particle under constant magnetic
field

V. Xnnovative Learning Programmes

lorial
,IU

of Programme

Centred micro 4h rs

Group Discussion

Blended Class

Problerns
related to
Lagrangian
mechanics

'1
Du ration Type Proposed Time

tea

3 hrs

3 hrs

ching
Semtnar

Brain storminB

1,O-1,-22

t7-7-22

25-tO-2021,
28-10-2021,
t-tr-2021

VI. Assignments and Seminars
Assignments

Newtonian Mechanics

The following Assignment needs to be submitted to Google classroom. Both the assignments
& presentation are individual assignments.

No es Suhnirrioa Dcadlines

VIII. Required readi
Text Book:

CFp

aa

Class + prepa red video

6-t2-2t Subrri t Hard copy'

17-t-22 Subrnit I lard copy

Dr. LOUIE FRoi]FL
STANT PBOFES

t1l*ertssign

Assignmen
t -2'

Pmblems-l I
amiltonian
mechanics

Solurir.rn o{'
n unierica I

pr'()illcms

Solution ol
numerical

lenrs

r -l

Srnrinar

rn

Note: Failure to upload the assignment to Google Classroom on the date menttoned will result
in 0 narks for the assignment. Requests for extension of dates for submission not entertained.

VIL .Attendance (one component in class participation):
r-ot eligihlc lbr appcaring for ESE

/1,3
&.ruo

OLL
(L('{'rr!P uJ

PARTI"lENT O

l' (.:

scii & Ht J
F PH YSIC S

1,S LILLEGE (AUToNST, ALBE H

ERNAKULAM
oMous)



l. Classical Mechanics: Herbert Goldstein , Charles Poole and John Safto, (3/e);

Pearson Education.
2. Classical Mechanics: G. Aruldhas, Prentice Hall 2009.

Ref'ercnces:
L Theor;, and Problems of Theoretical Mechanics (Schaum OutLine Series): Murray R.

Spiegel, Tata McGraw-Hill 2006.

2. Classical Mechanics ; An [Jndergraduate Text: Douglas Gregory, Cantbridge

University Press.
3. Classical Mechanics: Tom Kibble and Frank Berkshire, lmperial College Press.

4. Classical Mechanics ( Course oJ'Theoretical Phl,sics Volume 1) LD. Landau and
E.M. Lifshitz, Pergamon Press.

5. Analytical Mechanics: Louis Hand and Janet Finch, Cambridge University Press.

6. Classical Mechanics: N.C.Rana and P. S. Joug, Tata Mc Graw Hill.
7. Classical Mechanics: J.C. Upadhyayu, Himulaya Publications, 2010.

8. www.nptelvideos.in/20 I 2/1 I /classicalphysics.hnnl.
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St. Albert's College (Autonomous)

I.

Name

PPHI CRT031 9: ELECTRODYNAMICS

Course Instructor
mme Batch Semester Email

No
I

2

Augustine Sumesh

c..,. 2020-21

II. Duration of Course:
Actiwity
Corrtact hours

,\sscssment ( CAli )

Trrtal

Ilcrretlial Sessi<xrs/Pecl Tutoriog/-f r-rtorills

bascd & ()ptional)

il1,
a

a

sumeshci@alberts.edu.in

Duration
72 (l nch"rrlinq ilssitr'rmc,'r l s)

3

75

5

N{ethodology. and
Durati{}n

( necd

a

a

Course Objectives:
Explain the basic theories of electrostatics and magneto-statics and solve the problems
related to these numerically.
Discuss propagation of electromagnetic waves through different medium and categorize
the conservation laws. Categorize the factors affecting the surface tension
Investigate the power radiated from different radiating systems.Classiff different
thermodynamic systems
Analyze the applications of electromagnetic radiation and wave guidesCourse Delivery
Plan

'Ibpics

IIIODULE I
lntroduction
\rector algebra
Dill'erential calculus
Gradient Diveregence and Curl
Electrostatics: Elcctric lield of a
polarized object

0n-07-20
l5-07-20
12-07-20
29-07-70
05-08-20

,/

Session No &
Date(s)

Ekctric field in a conducton diclictric.. :-..11'

,Elcctric displacenrent -Gaussfs law in
dielcctric medium i "

I
{

\

Lecture

M.Sc. Physics

Lecture
Leclure
Lecture

Lecture
Lecture

l.i

lEc,\
6D!'--



cf)

linear dieleetric medium-. Boundarl''
conditiun different interface.
Uniqueness theorem and electrostatic
potential-SoIving Poisson's and Laplace
equations I'or boundary value problenrs
Solving Poisson's and Laplace equations
for boundary value problems-Il
N{ethod of images- point charge -line
charge above a grounded conducting
planc
Potential at large distance.nrultipole
erpansion due to a localized charge
distribution-Electric {ield of a dipole.
Magnetostatics: Biot-Savart law-
divergence and curl of B- Arnpere's law.

Magnetic rector potential-multipole
expansion of vector potential-boundarl'
conditions
i\'lagnetic lield inside matter-
Magnetization (M)-Magnetic fl ux
densit-v (B)-Auxiliary field (H).
Electrodynamics: Electromotive
force - motional emf - F-araday's law-.
clectrodynamic equations - displacentent
current.
[jnilbrm
sinusoidal time varying fields E and B
and Maruell's equations in liee space

and mafter. Boundary
conditions of electric and magnetic field
Conservatiou laws- eontinuity equation-
Poynting's theorem
Nlaxrvell's stress tensor- morneotum
conservation,

N'IODTjI,E II
\Yavt'equation lbr E and B
!lonoch romatic plane *'aves
l'la nc wrve- problems
Encrgl', momcntum
Propagation of em waves through linear
media
Planc x itr e
\orrnal incidence

Lectrre
Lecture
Lecturc
LecRue
Lecture

octing..

17 -07 -20

21.-07-20

23-07-20
24-07-20

Lecture
Lec&rre

Lecturc
Lecttu,--

l9-08-20

02-09-20

09-09-20

t6-09-10

l3-09-2{)

30-09-20

07- l 0-20

t4-to-2{t

2t-10-20

28- I 0-20

04-l r-20

07-07-20
09-07-20
l0-07-20
14-07-20
t6-07-20

Lccturc

Lcctrrrc

Lecture

Lccturc

Lcclrlrc

Leeltrlt

l,coturc

Lecture

L!'ctul c

Lecttrc'

Lecture

,E
trtuo(, LL

I(9
atES u.t

Electrornagnctic waves.ir riond
0trliqut' incidence

medium
Class test 28-07-20 Lccture

-1

@



Rellcction at conducting surface
['requeucy dependence of permittivitl'
Dispersion of electromagnetic waves in
non-$onductors
conductors and plasma medium
MODULE III
Potential formulation of electrodynamics
Gauge transformations-Couhml, and
l.orentz gauge

. Continuous charge distribution
Retarded potential-Jefmenko's eq uation
Point charges- Lienard Wiechert
potentials
Field of a point charge in motion- Porver
radiated by a point charge
Electric and magnetic dipole radiation
Radiation l'rom arbitrary distribution of
charges
Radiation reaction
,{braham-Lorentz formula
MODUT,E IV
Relativistic electrodynamics
Structure of space time- F'our
vectors-Proper time and propcr velocity-
Relativistic energy and
momentum-Relativistic dynamics-
Minko*'ski force.
[,orentz transformation of cnr ficld
field tensor-electrodynamics in tensor
notatioIl
Potential lbrmulation of relativistic
electrod.v-.namics

Magnctism as a relativistic phcnomenon
Waveguides
Waves betrveen parallel
pla ncs-'l E-TlI-TEllt waves
Ilectangular waveguide
T E-'[]I'I waves -impossibility of TENI
ttAve
Cylindrical waveguide. TE-TM wavos

30-07-20
3 1-07-t0
04-08-20

06-08-20

07-08-20
I I -08-20

l3-0tr-20
t4-08-20
l8-08-20

l0-08-t0

2t-08-2()
ls-08-20

27-08-20
2ir-08-2{)

0 t -09-20
03-09-20

04-09-20

0lt-09-20
r0-09-20

I 1-09-20

22-09-20
21-09-20

25-09-20

Lecture
[,ecture
Lecttrre

Lecture

Lectu[c
Lecrure

Lccttu'c
L,ecture

Lectrrre

Lecnrre
Lecttrrc

I-eetul !'

Lecture

Lecture

[-ecture
Lecture

Lectul e

[-cc turc
l.ecttu c

Lecturc

[.-ectute

Lccturc
Lecure

Lecture
Lecturc

co l-ectrrt-c

u.tuo(9LL
rLo
c)0,gou
o- z.

IV. Innovative Lea
Name of Programme pe Proposed Time

l5-09-20
r7-09-20
I ri-09-20

-)..

!

@



V. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments

& presentation are individual assignments.

No

Assignmen
t-l

,4.ssignmen
t -2'

.Activi Subnrission Dcadlincs

Problenrs
related t<r

em \ raves

Problems-rv
ave giudes

Solution of
numerical
problems
Solution ol
numcrical
problerns

I l-08- 19 Submit Hard copy

()6- 10-20 Submit Hard copy

I

Seminar

Note: Fuilurc to upload the assignment to Google Classroom on the date mentioned will result

in 0 marks for the assignment. Requests for extension of dates for submission not entertained.

VI, Attendance (one component in class participation):
95- 1000.i,

90-q50.'o

85-9(io,;

tj0-)t-s9;

5

I

2

I75-Ii09'"

<75 -lNot eligiblc for appearing for ESE

m

VIl. Required reading:
Text Book:

/. Introduction to Electrodynamics, David J. Griffiths, PHI.
2. Electromagnetics, John D.Kraus, McGraw-Hill Intemational
J. Classical electrodynamics, J.D Jackson, John Wiley & Sons lnc

References:
1. Elecfiomagnetic waves and radiating systems Edward C Jordan, Keith G Balamin,

Printice Hall India Pvt.Ltd
2. Elements of Electromagnetic, Mathew N. O Sadiku, Oxford University Press

3. Antenna and wave propagation, K.D Prasad, Satyaprakashan, New Delhi
4. Electromagnetism th solutions, Ashutosh Pramanik, PHI
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Department of Physics

St. Albert's College (Autonomous)

PPHlCRTO4I9 ELECTRONICS

r. Course lnstructor
Name
Dr. Sajeesh T. H.

Sem, Programme& Batch
Sem I M.Sc Physics, 2020-21

Email
sajeeshth(ga lberts.edu. in

Duration
59

63

oN
I

2

lL

Topics

lnverting amplifier

Non lnverting amplifier

Voltage series feedback

closed loop voltage gain

Difference input voltage

Duration of Course:
Activit"v
(.orttlct hours

i\ss( ssrncrrr ( (i{E & F-s l r:
'li rtal

I. Course Obiectives:

* Apply the knowledge ofop amp circuits to construct and analyze various practical op amp circuits.
+ Study the application of Op Amp as a current to voltage converter and inverter
+ Discuss the frequency response of compensated and non-compensated op-amps and working of
oscillators, comp&ators, converters, voltage regulators, superheterodyne AM and FM radio receivers,
generators.
* Describe the working of an instrumentation amplifier and its applications.
* Distinguish various active filters, integrator and differentiator.

L Course Deliverv Plan

This coursc is designed to make students get understanding and perform numerical analysis and

integration.

MODULE I

Session No &
Date(s)

16111t20

17 t11t20

19t11t20

20t11t20

21111t20

Methodology and
Duration

Lectures

Lectures

Lectures

Lectures

:,\

\:,
l-i

../
withInput and output resistance 23111t20 Lectures

(i

Lectures



Bandwidth with feedback

Total output offsetvoltagewithfeedback

Voltagefollower

Closed loop voltage gain : inverting input terminal and

virtual ground

Input and output resistance with feedback

Bandwidth with feedback

Total output offset voltage with feedback.

Current to voltage converter

Differential amplifier with one OP-AMP and 2 OP-AMP

Tutorial

MODULE II

Input oflset voltage

input bias voltage, input offset current

Total outut offset voltage

Effect of variation in power supply

Changes in input offset voltage and current with time

Noise and CMRR

DC and AC amplifier

AC with supply voltage

Peaking summing averaging

Instrumentation amp

Low voltage DC AC voltmeter

Voltage to current converter, current to voltage

Very high input impedence

integrator, differentiator

Intemal EXAM

24t11t20

26t11t20

27111120

28t11120

30t11t20

01112120

03t12120

04t12t20

05t12120

07112t20

08112120

11t12t20

12112120

14112120

15t12t20

17112120

18t12120

19t12t20

21t12120

22t12t20

23t12120

24112120

26t12120

28t12120

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

TUTORIAL

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectu res

Lectures

EXAM
5_-ti!)r-; i-.

ilt

Frequency response, 29t12120 Lectures

10t12t20



frequency response, intemaly compensated and non

compensated

High freq. Op-amp

Open loop gain as function of freq

circuit stability , slew rate

First order BW filter

Second order BW filter

First order and second order high pass BW filter

wide and nanow band filter

rejector filter

All pass filter, Oscillators

Phase shift oscillator

Wein bridge oscillator

square wave, triangular, sawtooth wave, generator,

Voltage controller

Tutorial

MODULE IV

Basic comparator- Zero crossing detector-

Schmitt Trigger Comparator characteristics-

Limitations of op-amp as comparators-

Voltage to fiequency and frequency to voltage converters

D/A and A/D converters

Peak detector Sample and Hold

IC555 Intemal architecture

Applications IC565-PLL,

Voltage regulator Ics 78XX and 79XX

31t12t20

o1lo1t21

02t01t21

04lo1t21

05t01t21

07101t21

o8101t21

09to1t21

11101t21

12101t21

14101t21

15101t21

161O1t21

18101t21

191O1t21

21t01t21

22101t21

23t01t21

25101t21

26101t21

28t01t21

291O1t21

30101t21

01102121

02102t21

04t02t21

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectures

Lectu res

Lectures

TUTORIAL

Lectures

Lectu res

Lectures

Lectures

Lectures

Lectu res

Lectures

Lectures

Lectures

Lectures

Lectures

Review of analog modulation

Radio receivers - AM recei

?n
superhetrodyne receiver o5lo2t21 Lectures

..
I

,, (4!4!,



detection and automatic gain control

Communication receiver - FM receiver

Ratio detector - stereo FM reception.

Intemal EXAM

III. InnovativeLearningProgrammes

06t02t21

08102t21

09t02t21

Lectures

Lectures

Lectures

EXAM111O2t21

*-r
Name of Prog ramme Du ration Type

Design

Proposed Time
Circuit designing and evaluation l Days 4th Week

ry. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. The assignments and seminars
are individual assignments.

Ntr Activi Submission Deatllines
Assignnrent Assigrunent

Seminar

on given
topic
Presentation
of the given
topic

Preparation of
assignment

Presentation of 20
minutes duration
with proper

As the t()pics
ale covered

20'h . 2.1' and
26'h hour ol'
Course

Subrnit the assigllment to
(ioogle Cllassroorr bcfolt-
clcatl line
Prcsclt tlrc scnlinar olr th!-
given topic

_lexhib i

Note: Failurc to upload the assignment to Google Classroom on the date mentioned will result in 0
marl<s.for the assignment. Requests for extension of dates for submission not entertdtned.

V. ,Attendance (one component in class participation):
95- 1000.i,

90-950,7 -1

85-909.i,

80-85?',

75-80ei,

J

2

I

<75 Not eligible for appearing for ESE

VL Requiredreadingr
1. Op-amps and linear integrated circuits RA. Gayakwad 4thEdn.PHI

2. Fundamentals of Elecronic 5th Ed. David A. Bell, Cambridge.

3. Electronic Devices L. [rlcx'd, Pearsone/a

4. ElectronicCommunicati John Coolen, 4th Ed. Pearson.

q'1



5 Modem digital and analog communication systems, B.P. Lathi & Zhi Ding 4h Ed.,

Oxford University Press.

6. Linear Integrated Circuits and Op Amps, S Bali, TMH

D LOUIf i;iOiiEt PG
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Department of Physics

St. Albert's College (Autonomous)

PPH2CRT0ll9: MATHEMAIICAL METHODS lN PHYSICS - Il

l. Course Instructor
Name
Dr. LouieFrobel

Sem, Programme& Batch
Sem II M.Sc Physics,2020-21

Email
Louiefiobel@alberts.edu.in

Duration
a)l

1

65

II,
No
1

2

Duration ofCourse:
Activity
( lontact hotrrs

i\ssessment f (lAl: & I:SIr)
'11;ral

I Course Obiectives:

Learn the basic elements of complex analysis, including the integral theorems*

* lntroduce the concepts of Laplace and Fourier transforms

lntroduce the Fourier series and it's application to solutions of partial differential

eq u ations.

Discuss special functions and differential equations as the basis for further application in
theoretica I physics.

l. Course Delivery Plan
This course is designed to make students get understanding and perform mathematical methods for
getting solutions of physic problems.

Topics
Session No &

Date(s)
Methodology and

Duration
Module I

Functions of a complex variable 01t03t21 Lectures

Analytic functions 18t11t20 Lectures

Cauchy-Riemann equation 03103121 kctures

lntegration in a complex plane 04103121 Lectures

05t03t21 LecturesCauchy Theorem

,/

\
@=



Cauchy's integral formulas 06t03t21 kctures

Cauchy's integral formulas continues. 25t11t20 kctures

Taylor expansion 08103121 frctures

Laurent expansion 10103121 Lectufes

Residue 12103t21 Lectures

Poles 02t12t20 Lectures

Cauchy residue theorem 13103121 Lectures

Cauchy's principle value theorem 15103121 Lectures

Evaluation of integrals 171O3t21 Online

Tutorials and discussions 09112120 DISCUSSIONS

18103121

Fourier Series 19t03t21 Lectures

Application of Fourier series 20103121 Lectures

Square Wave 22t03t21 Lectures

16112t20 kctures

Fourier lntegral 24103t21 kctures

Fourier Tra nsform 25t03t21 Lectures

Finite Wave Tra in Lectures

Convolution Theorem of parseval's relation Lectures

Momentum representation 23t12120 Lectures

Hydrogen atom 29t03t21 Online

H a rmon icoscillato r 311O3121 Lectures

Laplace Transform 30112120 I,ectures

lnverse Laplace Transform 05t04t21 Lectures

Earth Mutation 06101121 I-ectures

Damped Oscillator 071o4121 I-ectures

LCR circuit / 08t04t21 Lectures

t?,
Tutorials and discussions 09104121 DISCUSSIONS

Module III

Full wave rectifier

26103121

27103121

t



Gamma Function 10104t21 Lectures

Beta Function 13101t21 Lectures

Symmetry Property of Fu nctions 12104t21

Evaluation of Beta functions 15t04t21 Lectures

Other forms of Beta Functions 16t04t21 Lectures

Tra nsformation of P functions 20t01t21 kctures

Evaluation of Gamma Fu nctions 17 t04t21 Lectures

Other forms of Gamma Functions 19104t21 Lectures

Transformation of Gamma Functions 27t01t?1 Lectures

Relation between Beta and Gamma functions 22t04t21 Lectures

Evaluation of lntegrals 23104t21 Lectures

Bessel's Differential Equation, 24t04t21 Lectures

Legendre Differential Equation 26104t21 Lectures

Associated Legendre Differential Equations 03t02t21 Lectures

Hermite Differentlal Equations 28t04t21

Laguerre Differential Equations 29t04t21 Lectures

INTERNAL EXAM 30t04t21 EXAN,I

Module IV

Characteristics of boundary conditions for partial differential

equation 10t02t21 Lectures

Solution of PDF by method of separation of variables in

Cartesia n 03t05t21 Lectures

Solution of PDF by method of separation of variables in

Cylindrical 05t05t21 Lectures

Solution of PDF by method o, separation of variables in spherical

polar 06t05t21 Lectures

Solution of Laplace eqn in cartesian 17 t02t21 Lcctures

Solution of Laplace eqn in cylindrical
\

07t05t21 I-cctures

Solution of Laplace eqn in sperical polar
\

08105121 Lectures

Heat equation in Cartesian co-ordinates l 10t05t21 l,ectures

t/'i

Lectures

Lectures

.\
..|



Non-Homogeneous equation 24t02t21 Lectures

Green's function 15105121 Lecturcs

Symmetry of Green's Fu nction 17105121 Lectures

Green's Function for Poisson Equation 19105121 Lectures

Green's Function for Laplace Equation 20t05121 Lectures

Green's Function for Helmholtz Equation 21105121 Lectures

Application of Greens equation in scattering problem 22105121 Lectures

lnternal Exam 24t05t21

t.

III.
Type

Experiment

Discussion

Proposed Time

4'h Week

6tn Week

IV, Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. The assignments and seminars

are individual assignments.

No ibpics Activity Subnrission Deadlincs

Assignmrnt Assignnrcnt Prcparation ol As thc topie s SLrbmit thc assignmcnl to

on given assigntncnt itc cr)veled (iooglc Classroom befirrc
t,.rpic dcad line

Scminar i'rcsenlation Prcsentation of20 2()'l' . l.)' arr(l l'rcsent tlte scntinut rrtt thc
,t{'the givcn minulcs dLtratitltt l(r'r' Itout ttl givun trrpic
r,ipic rvith proper ('ourrc

exhihiting matcnals

Note: Failure to upload the assignment to Google Classroom o the date mentioned will result in 0

marlrs .fitr the assignment. Requests for extension of dates Jbr subnission not entertained.

V, Attendance fone component in class parti{:ipation):
95- 100" ,

90-95,'r,

85-90",,
80-85",,
75-li()')i,

:.\

5

I
-1

2

I1-,_., \

\ -. I

i':l
t:l
a'/

Not eligible lbr appearing for ESE

i-//

<75

EXAM

I nnovative Learning Programmes
Name of Programme Duration

Tutorials 1 Days

Group Discussions 2 Oays

r-'i

@



u.
1.

2.

J.

4.

5.

6.

7.

8.

Required reading:
tr'fathematical methods for Phvsicists, G.B. Atfken& l lJ. w'eber 5th edition, Academic press.

Mathematical Physics , VBalakrshnan,Ane Books pr.t I_jrnited

Advanced Engineering Mathematics E.Kreyszig Ttheclition John Wiley

N{athematical Physics, B.S.Ra}put,YPrakash 9th edition l?rtgrrtiprakashan

Nlathematical Physics,B.DGupta,Vikas Publishing H,:rusc

Ilatrices and tensors in Physics,A.WJoshi

\{athematical Physics , PK.Chatopadhyay ,New Age Internar:ionul publir;hcrs

N{athematical Physics, Sathyaprakash, Sultan Chand & Sc,rrs

ASsls IAiv i
Dr. t OUr E FNOB Et PG

DEPAh
I.OFiI.SJ

Tt1l- F 8, HFA DJ'. ALBERISCC rr€c!- HYslits
ERNAKU
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St. Albert's College (Autonomous)
PPH2CRTO419: CONDENSED MATTER PHYSICS

L Course Instructor
mme Batch Semester Email

Il. Duration of Course:
Activity
(lontact lrouts

l --!

Drrtation
I

2

12 iinclLrrii ng 2-ssi11runcnts)

\sscssrntnt i (lAlr 
)

'l irtal
Remedial Sessions/Pcer Tutoring/Tutori:rls ( neerl 5
bascrl

Ill. CourseObiectives:
. Formulate basic models for electrons and lattice vibrations for describing the physics of

crystalline materials.

o To develop an understanding of relation between band structure and the

electrical/optical properties of a material.

j

75

r-
Topics

Date(s)
}IoDI]I,E I

Dilh'action of waves by cry-stals-Bragg's 07- l 2-20
l,a rv

Scattered wave amplitude
rt'ciprocal lattice vectors
dilliaction condition-Laue
equal ions-ElYald construction
Ilrillouin zones- reciprocal lattice to SC,
IICC and FCC lattices-properties of
reciprocal latticc
difliaction intensity - structure facto r1 -0
and atomic firrm lactor- physical

Session No & illethodology and
Duration
Lecturc

11-1)-20
21-12-2{)
28-t2-20

04-01-21

F

Augustine Sumesh
C. J (Module 1)

(Module 2,3 and 4)
M.Sc. Physics 2020-21

su meshci@a lbe rts.ed u. in

srgnr licance.

!

lName

@,e



Cr)'stal symmetry-symmetry elements in I8-01-21
crt stals

m

poinl grilups, space groups
0rdt,retl phases of matter
translational and orientational order-
kinds of liquid crystalline order
Elements of Quasi crystals
Energy levels in one dimension-quantum
states and degeneracy
density of states
Fermi-Dirac statistics -Effect of
temperature on Fermi-Dirac
distribution
Free electron gas in three dimensions-
Heat capacity of the electron gas-
relaxation time and mean free path
Electrical conductivity and Ohm's law
Widemann-Franz-Lorentz law - electrical

resistivity of metals.

NIODULE II
Nearly free electron model- Origin of
energy gap-Magnitude of the Energy
Gap
Bloch functions, Kronig-Penney model
Wave equation of election in a periodic
potential-Restatement of Bloch theorem
Crystal momentum of an
lllectron-Solution of the central
equations
Brillouin zone- construction of Brillouin
zone in one and two dimensiols
extended, reduced and periodic zone
scheme of Brillouin zone
Efl'ective mass of electron
Distinction between conductors,
semiconductorsand insulators
Equations of motion-Effective
mass-Physical interpretation of effective
mass - Effective mass in semiconductors
I ntrinsic carrier concentration
Impurity conductivity-Thermal
ionization of Donors and Accep to
'l'hermoelectric effects-semim
lattices
Bloch Oscillator-Zener tu

2s-01-2t

0l -02-2 l

08-02-21

I s-02-21

08-0-r-21

I s-01-21

22-03-?1

29-03-21

08- I 2-20

l0- 12-20

It-t2-20

I 5- l l-20

t7-12-2t)

r 8-12-20

22-12-20
24-1)-20

2s-12-20

22-02-21
0 | -03-21

29-12-20
3t-12-20

tluo
O lJ-

(L(9
e)&go uJ
o.2 nnelliug

-21



N,IODUI,E III
Vibrations of crystals with monatomic
basis -First Brillouin zone-Group
Velocity
Two atoms per Primitive Basis

Quantization of elastic wavcs
Phrinon momentum
I nc iastic scattering ofphonons
l'honon Heat Capacity'-Plank
distribution
I)e sity of States in one and three
dinrrnsions
l)eby'e model for density of states-Debye
Ti Law
Einstein Model for Density of states

,\nharmonic Crystal
interlctions-Thermal Expansion
Thernral Conductivity-thernral
resistivity of phonon gas

Umklapp Processes-Imperfections
MODUT,E TV

Quanturn theory of para magnetism
Hund's rules-crystal field
splitting-spectroscopic splitti n g factor
Cooling by adiabatic dernaguetization -
Nucloar Demagnetization
i-erromagnctic order-Curic point and
the erchange integral
Ternperature dependence of the
satu ration-Magnetization-Saturation
)Iaglletization at absolute Zero
['laglxrns- Quantization of spin
* aves-Thermal excitation of Nlanganons
\eutron Magnetic Scattering-
Ferromagnetic order-curie temperature
and Susceptibilitv
r\nl if erromagnetic order-susccptibility'
bcl orv lieel-Temperature
['errrrmagnetic domains-Anisotropic
l'-nt,r gy-transition region bet\ryeen

I)outains-origin of domains
Coe rcivity and Hysteresis
Single Domain Particles
( iconragnetism and
lliornagnetism-lVtagnetic scop.r'l:,'' -.-
nlrcroscrrpy
E lements of superfl uidit)-.

07-01-2 t

t2-01-21
l4-01-? I

l5-0 r -2 r

l 9-0 I -21

2 l -01-2 I

26-01-21

28-0t-21
29-0t-2t

m

02-01-2t

04-02-2t

05-02-21

09-02-21

t1-02-21

12-02-21

I 6-02,21

Iti-()2-21

t9-02-21
23-02-21

25-02-21

l6-01-21

02-0i-21
04-03-21

05-03-21

ttuo(, rr
(L'O
qrE
Pgo-2

oe-o\-2 r
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lV. InnovativeLearningProgrammes
Name of Programme Du ration Typet Proposed Time

V. Assignments and Seminars
Assignments

Thc lollowing Assignment needs to be submitted to Google classroom. Both the assignments

& presentation are individual assignments.

;\ctivi Submission Deadliness

Assignmen
r -t

Assignmen
l -2'

Problems
related to
reciprocal
lattice
Problems-cr
ystal

Solution of
numerical
problems

Solution of
numerical

l8-03-21

r-4-2 I

Submit Hard copy

Sublnit Hard e opy

"t

lenrs

Scnrinar

Note; Failure to upload the assignment to Google Classroom on the date mentioned will result

in 0 marles for the assignment. Requests for extension of dates for submission not entertained.

VI. Attendance (one component in class participation):
95- I00,.1.i,

9{)-rsei)

li5-9(i(1.i,

80- J 5".'"

75-}t09.i,

<75

5

4

J

2

I

.1

I

jNot eligible lirr appearing lor liSE

m

trruootLfiuqr 0i
!P UJ

tr'li, F-equiredreading:
Text Book:

I . Introduction to Solid State Physics, Charles Kittel, Wiely' Indian reprint (201 5).

2. Solid State Physics, A.J Macmillan & Co Ltd. (1967 )
McGRAW-HILL BOOK COMPANY, INC. Newto So3. Introduction

York (1960)

Rel'erences: c

:" 4 , i',!

LOU IE FROBEL PG

TANT PROFESSO R & HEAD

DEPAR TMENT OF P HYSICS

S COLLEGE (AUSI ALBEBT'
FtrN AKUI AM

iONOMOUS,
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l.
2.

J.

4.

5.

6.

7.

Solid State Physics, R.L. Singhal, KedarNath Ram Nath& Co ( 1981)

Elementary Solid State Physics, M. Ali Omar, Pearson, 4th Indian Reprint (2004).

Solid State Physics, C.M. Kachhava, Tata McGraw-Hill (1990).

Elements of Solid State Physics, J. P Srivastava, PHI (2004)

Solid State Physics, Dan Wei, Cengage Leaming (2008)

Solid State Physics, J S Blackemore, Cambridge University Press (1985 )
8.Electronic Properties of Crystalline Solids, Richard Bube, Academic Press New York

DrLOI]IE FII'JBEL PG

ASSISTAI'r
. rt q, ion I ;i:

DE PAN i N'l: N T Or PllY:ll L)

ST. ALBER I'S COLLEGE (AUTON o:Jous)
E,- \l^11 I Au

(te74)
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St. AIbert's College (Autonomous)
PPH4CRTOII9 NUCLEAR AND PARTICLE PHYSICS

r. Course Instructor

ithra Sivadas Menon

tl. Duration ofCourse:

Sem, Programme & Batch
Semesterll, M.Sc 2020-21

Email
sumithrasivadas@alberts.edu.i

()ll

.l

No
1

?

Contact hours
Asscssmcnt CAlr: & l:lSI:
'Iirral

Rcurclial Scssions,/

based & C)ptionall

51 rlS

58

Prct'fLrtoring/'fur(r1 jrrls ( nccd

*l

lll. CourseOblectives:

To understand the fundamental concepts of the Dirac formalism .

To understand how quantum systems evolve in time

To understand the basics of the quantum theory of angular momentum

This course enable the student to solve the hydrogen atom problem which is a prelude to more
complicated problems in quantum mechanics

l\: ('ourse Delivery Plan

This course is a course requiring lot ofstudent centric leaming processes. The teaching

methods include lectures, discussions, field based assignments etc.

lopics Session No &
Date(s

ion No &

Methodology and
f)uration

Topics

These are the
thc modules

)

topics to be

s

Mcthodology and Duration



L^t'r-t
Basics Formukrtion of Quantunt
.l'Iechurtics
1.1 Development of the idea of state vectors
from sequential Steln-Gerlach experiments
;Dirac notation for state vectors: ket space,
bra space and inner productsi

1.2 Operators; Associative axiom; outer
product;
1.3 Hermitian adjoint; Hermitian operator;
Eigenkets and eigenvalues of Hermitian
operators. Eigenkets of observables as base
kets; concept of complete set. Projection
operators
. 1.4 Matrix representations of operators,
kets and bras

1.5 Measurements in quantum mechanics;
expectation value ;Compatible observables
and existence of simultaneous eigenkets;
General Uncertainty Relation.
1.5 Unitary operator, change of basis and
transformation matrix, unitary equivalent
observables.

l.TPosition eigenkets, infi nitesimal
translation operator and its properties,
linear momentum as generator of
translation, canonical commutation
relations. Wavefunction as an expansion
coefficient; eigenf unctions, momentum
eigen function
1.8 momentum space wavefunctions and
the relation between wavefunctions in
position space and momentum space.
Gaussian wave packet- compuatation of
dispersions in position and momentum.

0lt2/2020
02112/2020

03/72/2A20

o4112/7020
07 /L212A20

08/L2/2020

L0/72/2020
09/72/2020

11./1212o2o

14/L212020
1slt2l2o2o
t6/12/2O2O

17 /7212020
21/t2/2O2O
18/72/2020
22/t2/2020

Class cxcrcises

l,ectures

(,;D

Pag
e
PA
GEr
ME
RG
EF
OR
MA

T5

T,NIT*2
(),.untu D1'nonics
2.1 Time evolution operator and its
properties.

2.2 Schrod inger equation for

:,',23/!?/202a
-'-i4/rlt2azo

l8/ I llldrl0
29i11/2$a)evolution operator; solution of tfie

\
---.-



Schrodinger equation for different time
dependences of the Hamiltonian
2.3 Energy eigenkets; time dependence of
expectation values
2.4 time evolution of a spin half system and
spin precession

2.5 Correlation amplitude; time-energy
uncertainty relation and its interpretation

30i121202{)

3lll2l2()20

0410 I i2r)r I

$5lali202t
46i01t2021

2.6 Schrodinger picture and Heisenberg
picture; behavior of state kets and
observables in Schrodinger and Heisenberg
pictures; Heisenberg's equation of motion

11,A1i2021
l{v0U2011
a7lo1120?1

2.7 Ehrenfestt theorem; time evolution of
base kets; transition amplitudes. 2.8 Simple
Harmonic Oscillator: Energy eigenvalues and
energy eigenkets

Lnit {II
Thw;y ol An-gu lar Momcnturrr
3,1 Non-commutativity of rotations around
different axes; the rotation operator;
f undamental commutation relations for
angular momentum operators

3.3 Pauli's two component formalism; 2Xz
matrix representation of the rotation
operator

t2l0t/2021
1s,01i2021
14101t2021

13i0112021

18/0U2021
21/01/2021
20iat202t
19/$t t2021

3.2 rotation operators for spin half systems; )zlt'tl t2021
spin precession in a magnetic field

25!01t2021
26tAU2A21
27t01t2021

28i01t202.t
3{}lat,2a21
29t0112021

Pag
e
PA
G€

h4E
RG
EF
OR
rvtA

T5

3.4 ladder operators; eigenvalue problem
for angular momentum operators

3.5 matrix representation of angular
momentum operators.

3.6 Orbital angular momentum ; orbital
angular momentum as a
rotation.

02i{)2t2021
01i42i2021
3 t t01l2a2t

03t02i2021
a4n2l20t
05,'02r'2021

3.7 Addition of or
and spin angular

bital angu
i
t
Imomentu

-i1



angular momenta of two spin-1/2 particles.
General theory of Angular Momentum
addition-Computation of Clebsch-Gordon
coefficients

UniT IV
The

12i02t202t

I 5l{l2i20l 1

18102t2.021

t7 t02t2$21

t6i02i2021

4.1 Behaviour of the radial wavefunction
near the origin; the Coulomb potential and
the hydrogen atom;
hydrogenicwavefunctions; degeneracy in
hydrogen atom.

l9la2i202t
)2t02t?021

23t{}212021

24102t2t:t21

)5i02t2a21

V. Innovative Learning Programmes
Name of Pro_gramme

Demcnstration of
"l heoreical models

Du ration Ty pe

De monstration
Proposed Time

th week

1't Week

4t hou r

iqteractive section t hour i

VI. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Googlc Classroom. Both the assignments

& presentation are individual assignments.

Itll 'lbpirs .{etivit.v- Subnrission De:rdlines

Pag
e
PA
Gf
\n
ME
RG
EF
OR
MA

T5

..\sr;ignnren
t

AssignrnclLt
on gi\ cn

topie
Porvcr'l)oilr
prcsr lali()11

on gir,cn
topit:

l'rcpalation ol \Vednes,.{. r;.' i,1

assignnrcnl 8'i'Wi:i:k- :r 1'

Subnrrt the assignnlel'lt to
Goog le {'lassroon.r bei'ore
I 1.59 pIl.]

Submit the assignment
Google Classroom before
I 1 SO nrn

Couri.c

Strdnar

Note: Failure to upload the

\\'edtier,.i, i y- r,1'

l{)1rr \,r,'h"i (}1

('oLrse

PorvcrPoint
Prcsentati()n
lrr a

l.)resenlati()n
ol' I 0 minutcs

le Classro<rnr on the date mentioned will result

il'

in 0 marla for the ass

C

ion oJ dates.for submission not entertained.
I

\



Vll, Attendanr:c frlne componelrt in cl;tss p;,rt'ticipatiou):
Lii- i{.(),,,. i

90-95(l.a

rJ5-90ei,

{.r(}-859,i,

75-rt09i,

4

3

2

I

<75 \nt , li;1rbk lbl lppcarirrg lbr ESE

VI{1. Required reading:
l. Modem Quantunr Mechanics : J. J. Sakurai, Pearson I rluration,

2. A Modem Approach to Quantum Mechanics: J S Tr,wrrr.t:nrl, Viva Books.

l. Quantum Mecharrics (Schaum's Outline) :Yoav Pelelt enl.lata Mc Glaw Hill Private Limited,

2le.

2. Quantum Mechanics: 500 Problems with Solntions: (i r',lul,1lrts, Prentit:c l{all of India.

J. Quantum Mechanics I)enrystified: David McMohan. I{,.Grawtlill 2006.

.1. Introductory Qurrnlum lvlechanics: Richard L Libol'1, Peirrst,n Educatiorr .

5. Introduction lo QuilDlunt Mcchanics: D.J. Grifith, I carr,Lrn []ducirtion.

6. Quantum Mechlrrics : V. K. Thankappan, New A1c lrlt3nrntional.

7. Quantum Mechanics: Arr lntroduction: Wirlter (ireiler ard \llan Bromley. Splinger.

8. Quantum Mcchanics: Non-Relativistic Theory(Liourse t,[ 'l'heorctrcal Physics Vol3): L. D.

Landau and E. M. Lit'.shitz, Pregamon I'ress.

9. The Feynman l.ectures on Physics Vol3, Narosa.

Pag
e
PA
GE

ME
RG
EF
OR
MA

T5
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St. Albert's College (Autonomous)
PPH4CRTOII9 NUCLEAR AND PARTICLE PIIYSICS

r. Course Instructor

Sumesh
5em, Programme & Batch
SemesterlV, M.Sc 2020-21

I emait

lsumeshcj@albertsiedu.in

,l\51!,ilrl lctltr )

II.
No

Duration of Course:
r Duration

.- l([nelLrrliot
1'2

'follics

Topics

& I'Sl.)

I)eet Tutoring/Tut()r;irls ( need 6

_,J

IlL Course Oblectives:
. To identiry the various properties ofnucleus, nuclear forces, and nuclear models.

' To discuss about the different nuclear decay processes, interactions, their characteristics and
analyses beta decay in detail.

' Classifo the elementary particles, nuclear interactions, symmetries and their conservation
law

. Explain the basic ideas of Higg's boson and the LHC experiments; detection of
gravitational waves and LIGO

I\'. Coursc Delivery Plan

Thrs course is a course requiring lot ofstudent centric leaming processes. The teaching
methods include lectures, discussions, field based assignments etc.

Session No & Mcthodokrgy and
s Duration

Session No & Methodology and Duration

(l'l'hcse are the topics to be covered
the modules

',.:

-.j,

c+

t
?,,

{



{.,l\'I?:/
I uiear properties and .forces hetween
n* cleons

\ uclear radius

Uistribution of nuclear charge
- Isotopic shft

0lfi2t2tr,20
a21121202A

s exelcises

ICStuLcc

(jL)

Muonic shift 03/12/2A7A

Mirror nuclei 04/12/2020

Distribution of nuclear matter 07112/7020

llass and abundance of nucleids 08/72/2a2a
Nuclear binding energy 09/12/2020

.'i uclcar angular momentuu and parift 7a/Q/2A20

5 uclrar electromagnetic momenfs- 11"/t2/2O2o

tltl3 le moment
The deu

- parity
teron * binding energy, spin . L4/1.2/2020

!l::ngnctic moment and electric ls/12/2020
q{r;drupole momcnt
I uclcon - nucleon scattering t6112/2020

Fr{)t0n- proton interaction t7 / 12/2020

Pag
e
PA
GE
\*
ME
RG
EF
OR
MA

T6

\cutron - neutron interaction

i'nrpertirs of nuclear forccs

Q/7A20

21./72/2020

!,-rrhange force motlel

{ i'Ir- 2
trtrtltar models cuul nucleor tlecol'

27/1212020

i--r
.1

i- '.';-! r

/S
- i,,,,-:-

c,'.-

I

EP-



Liquid drop model, Bethe - Weizacker
lbrmula

,{pplications of semi - empirical
trinding energy formula

Shr'll model- shell model potential
Spia orbit potential
I'lagnetic dipole moments, electric
quadrupole mome[ts, valence nucleons
C 0llcctive structure - Nuclea r
r ibrations, nuclear r0tations

llclir tlt,cirv - enorgy rclcasc in beta 051011201I

dt'cay
I.crr*i theory of t,eta deca)' 6/01/2021
\ngular momentum and paritl'

scl:ction rules - alkrwed and l'orbidden
tlansitions

07loli202l

(iornparative half lives and forbidden 1o/alfl02l
decays

23lL2/2070
24/12/202A ,

2812,2020

29!t21202t)
30i12t2020
3t/1212020

cn

Lecture s

04rclll02l

0

i

--
I
i

d erav
\ou conservation of parit-v in beta I l,/01,'2021

12lAt202l

t3t0U202l

140U2021
l5/0v2021

20t0112021
21i0lt?021

(,arnma decav - angular momentum
aod parity selection rules
I n(r:rnal conversiort

L. nit III
\uclear reactions

'I.vpes of reactions
Conservation laws
Energetic of nuclear reaction
lsospin
Reaction crosssections
Coulomb scattering

(lD. Lectures

t8t0t/2021
l9t0u202l

Pag
e
PA
GE
\"
ME
RG
EF
OR
MA

T6

Itutherlbrd formula
Nuclear scattering
Scattering and reaction cross sections
in (erms of partial wave amplitudes
Cornpound nucleus reactions
Direct reactions
Resonance reactions

L, nit IV
Particle Physics

27/0U2o2t
25/01,,102 I

26t01t202t

2'710t/2011

I

o2

,i

@D,,



Yukawa's hypothesis- Properties of pi -3t)/01
mesons - electric charge, isospin, mass, 3 I i0l
spin and parity

l2a2t
DA2t

GD, Lectures

Dccay modes and production of pi-
mesons

Types of interactions between
elementary particles, hadrons and
leptons

and conservation Iaws 03i02t2 02r
CP and CPT invariance 04102t202t

01t021201t

02i02t2ut
03t0?t2021

0tii02,,2021

09/02t20)1
t0t02t2021
nt02t2021

Applications of symmetry arguments to 05tA2l2oZt
prrticle reactions
Parity non - conservation in weak
interactions
Quark model confined quarks,
coloured quarks and gluons
lxperimental evidences of quark
model, <luark gluon interaction, quark
dvnamics
Grand unified theories
Standard model of particle physics

Unit V
Nuclear Astrophysics and particle
Applicotions of nuclear physics
t'alticle antl nuclear interactions in the
r':r r ir un il'ersc
l'ri:nr:rd ial n ucleosvnthesis
Strllar nucleosyrthesis(for both rt<60
lrd 4>60)
I ii;:gs hoson and LHC erperiments
ilrieition of gravitational waves and
i lr i0(qualitative ideas onl1.)
Futherlbrd backscattering
s l)(ctroscopv and applications
('onrputerized arial tomograph(CAT)
I'ositron emission tomography(PET)

12102t2021

t5/0212021

l6to2t1()21

17102i202.1

18102t202t

t9/02t202t
22/02/2021

CD, Lectures

23t02t2021

Pag
e
PA
GE
\"
ME
RG
EF
OR
MA

T6

24tA2t2021
25/0212021

\r lnnovative Learning Programmes
Name of Programme

li, €ar ntodels
l: tt :rative section

Du

t hou r
e

-)

Proposed Time

4'h week

.is
a,!t_r-

t hour
nstration

1't Week

!i



VL A,ssignments and Seminars
Assignments

-lhe following Assignment needs to be submitted to Google Classroom. Both the assignments

& presentation are individual assignments.

\o
,.\ssigrmen
t

.{i,:lnin:rr

Assignrnent
on givctn

t0pLc

l'orverPoint
proienlittion
()ll !li\ cll
tcpit:

Preparation of
assignlnt:nt

Suhmissiln De:rtllines
\4ttinesr-h y r,1'

8'i' \\(:ck r;t'
Coursc

Ilorverlloirt
Presentation
lbr a

Wrdnesd,r y i ,l'
I0'i \\'ii.:1, o1

CrlUr:e

Subnrit the assignrnent ao

Google Classroom before
I 1.59 prn

Subnrit tlre assignrnenl
Coogle Cllassloorn beibre
1 1 .59 pnr

presentati0n
ol' 10 minutes

'duration

Note: Failure to upload the assignment to Google Classroom on the date ntentioned will result
in 0 marl* for the assignment. Requests for extension oJ'dates ./br submission not entertdined.

Attenclance fone component in class participation]:
ir i- lil0r)i;

irr t,)jrl,;
I i,,t{1',..i,

;. I . i::.;
r ,i :i()!.;

.'t:r

1

Not {rligil)le lirr rrppearilg for ESE

Pag
e
PA
G€

ME
RG
EF
OR
MA

T6

1rllI" Required reading:

l.lntroductory nuclear physics, K. S Krane John Wiley
2.Nuclear Physics, S. N. Ghoshal, S Chand & Company

3. Nuclear Physics: Problem - based Approach lncluding MATLAB, Hari M Agarwal, pHl Learning private

Limited, Delhi.

4. Pr"oblems and Solutions in Atomic, Nuclear and Particle Physir:s: yung - Kuo Lim, World Scientific.

5. lntroduction to Nuclear and Particle Physics: V. M Mittal, lt. C. Verma, S. C. Gupta(prentice Hall

ln d ia) .-.'t- i: , .,..

6. Concepts of Nuclear Physics: B. L. Coh

al.
f

v.-

; ir.<'-!i,

7. Nuclear Physics: An introduction -

.(

@-

McGrawHill.

Age



8. Nuclear Physics: R R Roy and B P Nigam, New Age International.

9. Nuclear Physics: R Prasad, Pearson.

10. Atomic Nucleus: R D Evans, Mc GrawHill, New York.

11. Nuclear Physics: I Kaplan, Narosa, New Delhi(2/e)

12. Introduction to Elementary Particles: David Griffith, WlleV - VCI-|.

Ir !Qir,tr ----^qE|.- PG
ASa,.. , ,,-:- & IIEAD

Lt zi.t, :. . "r, r:,lCS
ST' ALE,, . _ , -"c,tL. ,t TCItOMOUS)
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St. Albert's Gollege (Autonomous)
PPH4CRT0320: COMMUNICATION SYSTEMS

r. Course Instructor
Name ramme Batch Semester Email

r.Lcuie Frobel 2020-27

Duration of Course:
Activity
Contact h()urs
..\ssessnrcnr ( Cr\I: )
Tirtal
Remcdirl Scssions/Peer Tutoring/'lirrt.,rials ( need
basccl & ( )ptional)

Pr-I
II,
No
1

l

Duration
82 (lncltrrlinu assignnrcots)

85

)

Course Objectives:
o Explain the theories of digital communication
o Discuss modulation and demodulation
o Understandmultiplexingtechniques
. lnftoduce wireless communication systems
o Explain mulfiple access techniques
. Illustrate fundamentals of satellite communication
o Discuss theories related to fiber optic communications
o Differentiate Chromatic, intermodal and nonlinear dispersion
o Fundamentals and basic principles in radar system

lY Course Delivery Plan

'lirpirs Session No &
Date(s)

\r()t)tit,E I
Iligilal Communication
Pulse Communication - Introduction
l'irl',e lv{odulation
{,\ \,1-PWM.PPM.PCM 020

Iit.

.,< 1

. .()4-12
/ ,--. -\-

0r-rl-2020
02-12-2020

Methodologl- and
Duration

Lectures
Lectures
Lectures
Lectures

Lecturcs
Lectures

(r

(l

d20

M.Sc. Physics louiefrobel@alberts.edu.in

01-t)-2
0it-]]-2

l'.'\"1-Sanrpling Thoorcm- Quiintisati<irr-
\. i,ise (ieneration and Demotlirlatigri'
( r;n l.rantling-DP('M i'
;.r I rPL,'jt,1-Delta Morlulation , '.

I 4

@-



IrrtL,nnation 
-fheory - Codutg - Noisc

IiaLa Corunrunication
L:ir:ilal ( odcs- Error Detection and

L ti:-rcction

I)a':a Sets and In(crconnectioll
Il j.iuircments

\ l,.dtrn ( 'lassification lnterlaerng
l'.'I ri}tiplexing'l echniques
lriilr'cn.; Dir ision M ultiple r
Time Division Multiplex
Digital Transmission Techniques
ASK-FSK
I'SK-QPSK
I1ODULE II
lvlt-bi lc (lommunication

lrrti,'.lLre iion 1o Wireless ( onrnrurricution
5r,rLenrs-Mobilc Radio Systenrs Arourrcl
lhe World
I r,rttrnlc; of Wirclcss Colnnlun t{ilt i()n

:! vilems: - Paging Systenr- Cordless
'l 

:ictr-rhone System- Cellular Telephone
:,v:.te1tl

i iorl a C ellular 'felephone Call is

i\,'lath-C.omparisou of Common lvlobile
lLaLiio Systeln
r.,:lrcis is Cellulal and Personnel

( '!r:nrnunicationS

t! iieless Communication Syst!'nls-2G
\\'; eicss Conrnrunioation Systenrs-3(i
11 i eless Clornnrun ication Systerns-.lG
( . :rrlal Conccpt - Frcqucnc;-' Rcusc
( ir. nncl Assignnrcnl Strategics-l landoll'
S,r'.1!cgics

f': :,rrilising l'landoffs and PracticaI IInndotf
( i,r sidclation
I:,t,. rlircllce and Systcrn Capacitl
Ir, :'r.'r irrq (,ovcragc and CapJcri) in
(,':lLrlar Systcms-Ccll Splitting- Sr'ctoling

h licrocell Zone Concept
liasic Iclca of Patll Loss alrd Multipath
I .tfing
i,,lr it:plc Acccss Tcchnique- Introduclion-
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The following Assignment needs to be submitted to Google classroom. Both the assignments
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'Iir rts Activ Submission I)eadlines
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0l -03-202 I Subnrit Hard copy
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Presentation
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for extension of dates for submission not entertained.

a! vlt. Attendance fone component in class participation]:
q j- i00')i, 5

4{ii)-r)59.;-k
g.ruo(9t!

4UJctoqrff
Sru

-)

:, ]- tr'l;
1 j. t00,i

.:'? ii
*,J

r0t

.a

.: ._. :

ring for ESE

I.cctLrres01 -04-202 I

(-) i.- i1!,



utL
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2.

3.

4.

tri c'commended References :

Electronic Communication Systems

Optical Fiber Communications by Gerd Keiser (Module-2)
Satellite Communications by Dennis Roddy, Mc Graw Hill pubtication, 3d edition.
Introduction to RADAR Systems by Skolnik, McGraw Hills, 3rd edition
Satellite communication by Dr. D.C.Agarwal.

Recommended Text Books:
Electronic Communication Systems by Kennedy/Davis, Mc Graw Hill Publication, 4th
edition, (Module-1 and 5).
Wireless Communication Principles and Practice by Theodore S Rappaport, person
Publication, 2"d edition (Module-2).
Telecommunication Transmission Systems by Robert G Winch, McGrawHill
Publication, 2"d edition, (Module-3)
Optical fiber communications - Principles and practice John M Senior, pearson
publications, 3'd edition, (Module-4).

I
2

3

4

5 Pearson Publication, 5'h Edition
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St. Albert's College (Autonomous) 

PPH3CRT0119: QUANTUM MECHANICS-II 

Course Instructor 

Programme Batch Semester Email 
Name 
Dr. Sajeesh T. H. sajeeshth@alberts.edu.in 

M.Sc. Physics 2020-21 

II. Duration of Course: 
Duration Activity 

Contact hours 

ssessment ( CAE ) 

Total 
Remedial Sessions/Peer Tutoring/Tutorials ( necd 

bascd & Optional) 

No 
72 (Including assignments 

5 

Course Objectives: 

.Learning time dependent problems in quantum mechanics. 

.Familiarise quantum field theory and to the techniques of quantum mechanics 

underlining the scattering problem. 

Learning the concepts of relativistic quantum mechanics. 

III. 

Topics Session No & Methodology and 

Date(s) Duration 

MODULEI 
Non-degenerate Perturbation Theory: 

First order energy shift 
first order correction to the energy 

eigenstate, second order energy shift 
Harmonic oscillator subjected to a 

constant electric field 
Degenerate Perturbation theory First 

order Stark effect in hydrogen 
Zeeman effect in hydrogen and the 

Lande g-factor 
The variational Method 
Estimation of ground state energies of 

harmonic oscillator and delta function 

08-07-20 Lecture 

09-07-20 Lecture 

15-07-20 L.ecture 

16-07-20 Lecture 

22-07-20 Lecture 

23-07-20 Lecture 
29-07-20 Lecture 

potential 
Ground State of Helium atom; 30-07-20 Lecture 

Hydrogen Molecule ion. 

YSIC oF PHY 

Dr. LOUIE FROBEL PG 

ASSISTANT PROFESSOR & HEAD 

DEPARTMENT OF PHYSICcs 
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05-08-20 
06-08-20 

Lecture The WKB method and its validity 

The WKB wavefunction in the classical Lecture 

region; non-classical region 
connection formulas (derivation not 12-08-20 Lecture 

required) 

Potential well and quantization 

condition; the harmonic oscillator 
Tunneling; application to alpha decay 
MODULE II 
Time dependent potentials; interaction 

picture 
time evolution operator in interaction 

picture 
Spin Magnetic Resonance in spin half 

systems 
Time dependent perturbation theory 
Dyson series; transition probability 
constant perturbation 
Fermi's Golden Rule; Harmonic 

perturbation 
interaction of atom with classical 

13-08-20 Lecture 

19-08-20 Lecture 

20-08-20 Lecture 

26-08-20 Lecture 

27-08-20 Lecture 

Lecture 02-09-20 
03-09-20 Lecture 

09-09-20 Lecture 
10-09-20 Lecture 

16-09-20D Lecture 
radiation field; absorption and 

stimulated emission 
electric dipole approximation; 

photoelectric effect 
Energy shift and decay width. 

MODULE III 
Bosons and fermions; anti-symmetric 
wave functions and Pauli's exclusion 

17-09-20 Lecture

23-09-20 Lecture

09-07-20 Lecture

principle 
The Helium Atom 
The Asymptotic wave function- 
differential scattering eross section and 

scattering amplitude 
The Born approximation- scattering 
amplitude in Born approximation, 

validity of the Born approximation 
Yukawa potential 
Coulomb potential and the Rutherford 

formula 
Partial wave analysis- hard sphere 

10-07-20 Lecture 
16-07-20 Lecture 

17-07-20 Lecture 

23-07-20 Lecture 

24-07-20 Lecture 
30-07-20 Lecture 

31-07-20 Lecture 

Scattering 
S-wave scattering for finite potential 

well 
Resonances and Ramsauer-Townsend 

06-08-20 Lecture 

13-08-20 Lecture 

effect 
MODULE IV 

wwww 
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Klein-Gordon Equation; continuity 
equation and probability density in 

Klein-Gordon theory 
Non-relativistic limit of the 

14-08-20 Lecture 

*** 

20-08-20 Lecture 

Klein-Gordon equation 
Solutions of the Klein-Gordon equation 

for positive 
Negative and neutral spin 0 particles 
Klein-Gordon equation in the 

Schrodinger form 
Dirac Equation in the Schrodinger form 03-09-20 
Dirac's matrices and their properties 04-09-20 
Solutions of the free particle Dirac 

equation 
single particle interpretation of the plane 11-09-20 
waves; velocity operator; 

zitterbewegung 
Non-relativistic limit of the Dirac 

www.wwuww 
21-08-20 Lecture 

27-08-20 Lecture 
28-08-20 Lecture 

Lecture 
Lecture 

10-09-20 Lecture 

Lecture 

17-09-20 Lecture 
equation 
spin of Dirac particles; Total angular 

momentum as a constant of motion 
Negative energy states and Dirac's hole 
theory 

18-09-20 Lecture 

24-09-20 Le cture 

IV. Innovative Learning Programmes 

Name of Programme Duration Type Proposed Time 

V. Assignments and Seminars 

Assignments 

The following Assignment needs to be submitted to Google Classroom. Both the assignments 

& presentation are individual assignments. 

Topics Activity Submission Deadlines No 
Assignmen Problems Solution of 14-08-20 Submit Hard copy 

t-1 related to problems 
variational

inethod 
Assignmen Problems-W Solution of 

KB method 
24-09-20 Submit Hard copy 

t-2 
Seminar 

problems 

ww ****** 
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Noie: Failure to upioad the assignment to Google Clasroom on ihe daie mentioncd will result 

in Omarks for the assignment Requests for extensiom of dates for submasion noi eniertained 

VI. Attendance (one component in class participation): 

95-100% 

90-95 

8S-90 
80-85% 

S-80 
A5 Sot eligible for appearing for ESE 

VII. Required reading: 
Text Book: 

1. Modern Quantum Mcchanics: J. J. Sakurai, Pcarson Education 
2. A modern Approach to Quantum Mcchanics John Townsend, Viva Books New Deih 
3. Introduction to Quantum Mechanics: D.J Griffith, Pcarson Ecdhucation 

4 Relativistic Quantum Mechanics: Walter Greincr. Springer. Verlag 
References: 

Quantum Mechanics (Schaum's Outlinc Scrics) Yoa Pcleg ctal, Tata McGra 
Hill Education Private Limited, 2/c 
2. Quantum Mechanics: 500 Problems with Solutions G Aruidhas, Prentice Hall of 

India. 
3. Problems and Solutions in Quantum Mechanics Kyriakos Tamvakis, Camibridge
University Press. 

Introductory Quantum Mechanics: Richard 1 Liboff, Pcarson Education 
Quantum Mechanics: V. K. Thankappan, New Agc Intcrational 
A Textbook of Quantum Mechanics PM Mathews and R Venkatesan, Tata 

McGraw Hill 

4. 

b. 

Quantum Mechanics: Non Relativistic Thbcory (Course of Theoretical Physics 
Course Vol3): LD. Landau and E. M. Lifshitz, Pregamon Press 

Relativistic Quantum Mechanics. James ID Bjorken and Sidney D Drell, Tata 

7 

8. 

McGraw Hill 2013 
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