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OBJECTIVES

The BIBS model of education is concept-based and inquiry-driven, as opposed to the more traditional
contend-based models. There is a strong emphasis on the interdisciplinary nature of today's science,
and recognition of the importance of research experience in undergraduate education. Courses altered
in the Int. M. Sc. program at CBS form part of a comprehensive program that will enable the
students:

B To understand the basic laws of nature and develop necessary skills to apply them to any desired
area or discipline.

B To uitdert;ake projects to solve field base problems

e To provide student centric learning facilities for the development of overallpersonality of learner
The program is planned as student-centric collaborative learning

8 Students get trained for a career in basic sciences or any related applied science or technology.

General Pattern of the Integrated M. Sc. Program in Physics

The course structure of five year Integrated-M.Sc. Physics is designed to start the journey so as to
help tile student to perform a journey train introduction of the subject in tile first semester to an
advanced levelof understanding in the finalsemester and also give him/her glimpses of contemporary
research in the stream of specialization and/or other interdisciplinary areas.

e The curriculum for the first two semesters (first year) is common to allstudents (10+2 PCM and
PCB group) and consist of (i) Introductory theory courses in biology, chemistry, mathematics
and physics, (ii) Laboratory courses, and (iii) courses in communication skills, computer basics
as well as electronics.

e At the beginning of the second year (third semester), a student willopt for specialization in one
of the streams (Biology, Chemistry, Mathematics or Physics) according to their choice.

e in the second and third years of study, the students are taught courses not only in the specialised
discipline, but often courses from other science disciplines as well, as recommended for an
integrated understanding of the subject matter

e The courses in fourth and fifth years of the integrated M.Sc. Programmer are more advanced in
nature and are mainly from the respective disciplines, although there are some interdisciplinary

e The Center focuses on imparting a complete education and prescribes some compulsory courses
which belong to humanities, social sciences, technical communication, history of science, envi-
ronmental and energy sciences, etc.

In order to expose the young minds to research early in their career, the students are oHered
projects from 4th year onward. Thus, in 7tl:t semester they are exposed to supervised learning of
a research topic, followed by a mini research project in 8th s
a dissertation, xvhcre the students need to go outside of the
externalprojegb-:... /r MN / . /''.-\(.9'\ /Y 'l

3mester. The 9th semeslKer entails
CBS to carry 2ut 6ullsemester
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B The students are thus encouraged to take up summer projects and visit reputed national, inter-
national laboratories and universities, so as to broaden their vision and widen their horizon.

e Students also get an opportunity to learn from and interact with eminent scientists from India
and abroad who are invited to the Center at regular intervals to deliver colloquia and seminars.

Program Outcomes

The integrated A/I.Sc. in Physics is a comprehensive 5-year, 10-semester program. lts objectives are
achieved through engagement with a diverse and carefully structured curriculum. Each component
is nteticulousl) designed to develop specihc competencies and outcomes, equipping students with the
skills and knowledge expected upon successful completion of the program.

Po-l Knowledge: Demonstrate a solid understanding of core and advanced concepts in
physics, applying theoretical and experimental methods to solve complex prob ems

P0-2 Critical Thinking and R.easoning: Exhibit advanced critical thinking by analyzing
physicalphenomena, constructing logicalarguments, and assessing the validity of physical
theories.

P0-3 Problem Solving: Solve abstract and applied problems using advanced mathemati-
cal and computational techniques, demonstrating proficiency in model development and
experimental design.

P0-4 Advanced Analytical and Computational Skills: Utilize a range ot computational
tools and software for simulation and data analysis to support theoretical and experimen-
tal physics.

P0-5 Elective Communication: Communicate complex physical ideas and research end-
ings effectively to both technical and non-technical audiences, through written, oral, and
digital media.

P0-6 gociai/Interdisciplinary Interaction: Work collaboratively across disciplinary
boundaries to address multi-faceted problems, integrating physics witliother scientific
and engineering disciplines.

P0-7 Self-directed and Life-long Learning: Engage in self-directed learning to stay abreast
of advancements in physics and related fields, adapting to continuous cha.Dees in tile
landscape of scientific research.

P0-8 Eiiii;iiiil Citizenship: Leadership and Innovation: Lead initiatives and innovative
projects in scientific research and community engagement, demonstrating responsibility
and ethical leadership.

P0-9 Ethics: Upli81ti high ethical standards in research and professional activities, showing
Integrity and respect for scientific rigor and societal needs.

P0-10 Further Education or Employment: Pursue further academic studies or professional
careers in physics, contributing to academia, industry, or government sectors with high
competence.

Po-ll Global Pei:ip8ctive: Understand and incorporate global and cultural perspectives in
physics research and practice,,fnharlS)}ng international collaborations and solutions.
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PI'ogramme Specific Outcomes:

At the end of the orogram. the student willbe able to

Integrated M.Sc. in Physics Program: Course and Credit Summary

.&
\

PS01 Scientiliic Reasoning: Develop the ability to comprehend, analyze, and evaluate physical
processes using scientific reasoning, starting from fundamentalprinciples to make informed
predictions and ]lypotheses.

PS02 Knowledge Integration: Apply a broad base of physics knowledge to solve inter(lis-
ciplinaly problems, linking cliHerent physics concepts and integrating them with other
scientific fields such as biophysics and computational physics.

PS03 Experimental Skills: Deinonstiate proficiency in laboratory techniques anclexperlmen-
tal setups; design experiments to test hypotheses or solve problems using advanced tools
and methodologies.

PS04 Computational Proficiency: Utilize modern computational tools and techniques to
mode]. simulate, and solve complex physical problems, effectively employing bot.h numer-
ical and analytical methods.

PS05 Student should acquire knowledge and problem-solving skills to pass National level
CSIR/UGC NET, State level SET/SLET and Ph. D. entrace examinations in Physical
Sciences.

Specification of
Course Semester

N'o. of
Courses

Credits

Core 1-1x 62 220

Elective X 04 20

Tota]   68 1 240

Additional Courses (Qualifying in nature, for Student admitted in CBS only)
Additional Paper

(EVS)
l 01 02

  11 01 02

Skill Enhancement
/Value Added

Courses
V 01 02

  VI 01 02

  Vll 01 02

Skill Enhancement
Course (only for
Physics students)

Vlll 01 02



Course structure of
Five Year M. Sc.

Session
Integrated (Physics
2024-25 & Onwards

Stream)

e hlinimum total credits for integrated bt.Sc. degree is 240

B Semesters ] to Vlll will carry 25 credits each

B Semesters ]X and X wi]] carry 20 credits each

sessment, ESE: End Semester Examination

FIRST YEAR
SENIESTER -l

SEMESTER -ll

Contact
Hours
/ Week
[Theory +
Tutorialsl

Course
Nature Course Code I Course Title

Course
Type

Credits Marks

CIA
60

60

60
60

60

ESE
40

40

40
40

40

Total
100
100
100
100

Core
Core
Core
Core

B201
C201
M201/MB201
P201

Biology - ll
Chemistry - ll
R4athematics - ll
Introductory Physics - ll
Electr8iiics auld Instru-
mentation

Chemiiliry Lab03atory - ll
'i;i$1;mi i;iboratory - ll
Electronics Laboratory
Communitiition Skills Lab

T
T
T
T
T

[2+1]
[2+1]
[2+1]
[2+1]

[2+1]

3

3

3

3

3

2

2
2

2

25

Clare G201
100

100
100
100
100

100

C8;i I CL201
Core I PL201
Cali I GI.20i
Core I H201

Additional Papers

60
60
60

40
40

40
40
40

T

L©'' #..'L

Course
Nature Course Code Course Title

Course
Type

L;ontact
Hours
r Week
ITheory +
Tutorials]

Credits Marks

CiA I Este I Total
Core BIOI Biology I '1'     DU +u IUU

Core C101 Chemistry - I l     uu    
Core MIOI/MBIOI blathematics I 1'       uu IUU

Core P101 Physics - I '1'         IUU

Core GIOI Computer Basics '1 [ztil        
Core HIOI Communication Skills l          
Core PLIO] Physics Laboratory - I P   Z DU 4U IUU

Core CLIOI Chemistry Laboratory - I P     DU qu IUU

Core BLIOI Biology Laboratory I   l41   uu uu
i nn

Core GLIOI Computer Laboratory ] r ] l11    
Total (25 ot 2a6 iiredits)
Additional Pa
Qualifying ESIOI EnvironmentalStudies I I I lzJ



SECOND YEAR
SEMESTER - lll

'BH302 is Indian Knowledge System (IKS) Course

SEMESTER -lV

Course
Nature Course Code Course Title Course

Type

Contact
Hours
/ Week
ITheory +
Tutorialsl

Credits Marks

CIA ESE Total
Core P30] Mathematical Physics I   [3+1] 4 60 40 L00
Core P302 Classical Mechanics I T [3+1] 4 60 40 100

Core P303 Electromagnetism   [3+1] 4 60 40 100

Core P304 Braves and Oscillations T   4 60 40 100

Core H301 Creative Hindi T .2+0l 2 60 40 Ioo

Core H302 History and Philosophy of
Science

T [2+0] 2 60 40 100

Core PL301 Physics Laboratory lll P   3 60 40 100

Core GL301 Applied Electronics Labo-
ratory

P   2 60 40 100

Total (75 of 240 credits) 25  

Course
Nature Course Code Course Title Course

'l'pe

Contact
Hours

ITheory +
Tutorialsl

Credits Marks

CIA ESE [Fotal
Core P401 Mathematical Physics - ll T [4+1] 5 60 40 100

Core P402 Quantum Nlechanics - I T [4+1]   60 40 100

Core PCB401 Physical and Chemical Ki-
netics

T   4 60 40 100

Core G401
Statistical Techniques and
Applications

T [3+1] 4 60 40 100

Core PL401 Physics Laboratory-lV P   3 60 40 100

Core GL401
Computational Labo-
ratory and Numerical
Methods

P   2 60 40 100

Core H401
Communication Skills
Lab-ll

P   2 60 40 100

Total (100 of 240 credits) 25  



TH IRD YEAR
SEMESTER - V

SEMESTER - VI

Course
Nature Course Code Course Title Course

Type

Contact
Hours
/ Week
ITheory +
Tutorialsl

Credits Marks

CIA ESE Total
Core P50] Quantum Mechanics ]l T [4+1]   60 40 100
Core P502 C[assica[ Mechanics - ]] T [4+1]   60 40 100

Core P503
Atomic and Molecular
Physics

T [3+1] 4 60 40 100

Core Ph1501 Numerical Analysis T [3+1] 4 60 40 100
Core   Scientific Writing in Hindi T   2 60 40 100

Core PL501 Physics Laboratory V P l61 3 60 40 100

Core P h11 501 Numerical Nlethods Labo-
ratory

P   2 60 40 100

Total (125 of 240 credits) 25  
Value Added Course

QualifyiiJg SEL50] English Language for
Competence Skills

P   2 60 40 100

Course
Nature Course Code Course Title Course

Type

Contact
Hours
/ Week
ITheory +
Tutorialsl

Clredits Marks

CIA ESE Total
Core P601 Electrodynamics T [4+1]   60 40 100
Core P602 Statistical Mechanics I T [4+1]   60 40 100

Core P603
Condensed N4atter

Physics I
T [3+1] 4 60 40 100

Core P604 Lasers T [3+1] 4 60 40 100
Core H601 Ethics of Science and IPR T   2 60 40 100

Core H602 Scientific Writing in En-
glish

T   2 60 40 100

Core PL601 Physics Laboratory - VI P   3 60 40 100

Total (150 of 240 credits) 25  
Value Added Course

Qualifying SEL601 Pratiyogi Prikshaon ke
bye Hindi Bhasha

P   2 60 40 100

. dJ-''K a--- I ..&;,..



FOURTH YEAR
SEMESTER - Vll

Contact
hours
/ w"k
[Theory +
Tutorials]

Course
Nature Course Code I Course Title

Course
Type

Clredits Marks

CIA
60

ESE
40

physics - I

Computlitional Ptlysics
Advanced rnysics Labo-
ratory - I
'Riadlng :Flg:llg

T [3+1]

[3+1]
[3+1]

[iol

[8]

4 100

100
100
100

100

100

Core

Core
Core
Core

Core

P70]

P702
P703
P704

PPr701re
cri

40604
40604
40604

PL701
P 60

60

40

40

Value Added Course
'Qii=iiQiiEI SEL70]

SEMESTER - Will
Contact
Hours
I ''Nmk
ITheory +
'l:utorials]

Course
Nature Course Code I Course Title

Course
Type

Credits Marks

60

60

60

ESE
40

40

40

100

100

100

P801

P802

P803

Astronomy
Astrophysics-]]
Fiiiid Mechanics
Nuclear ana Particle
Physics
Condensed Matter
Physics - ll
olli;;nced Physics Labo-
ratory - ll
Project

and
Core

Core

Core

Core

T

T

T

P

T

[3+1]

[3+i]

4
4

4

4 100

100

100

P804

PL801

60

60

60

40

40

40Core

PPr801Core

i
Value Added Course

Qualifying I SEPNIL801 ting so$y=:
2 60 1 40 1 ioo

qp':v



FOURTH YEAR
SEM:ESTER - IX

SEMESTER - X

Contact
Hours
/ Week
ITheory +
I'utorialsl

Course
Nature Course Code I Course Title

Course
Type Credits Marks

Total
100

100

100

Elective

Electi\e

PE - I

PE - 2
Quantum Field Theory
General Relativity and
Cosmology
Experimental Techniques
CCD Imaging and Spec-
tl'oscopy
Biophysics
Particle Physics
Nonlinear Dynamics and
Chaos
Reactor Physics and Radi-
ation Science
Accelerator Physics and
Applications
Glimpses of Contempo-
rary Sciences
Earth Science and Energy
& EnvironmentalSciences
Circuits and Electronics

T

T
T

[4+1]

[4+1]

[4+1]

[4+1]

CIA
60

60

60

60

5

5

5

5

ESE
40

40

40

40

Elective PE - 3

PE - 4Elective

Elective
Elective

Elective

100

100
100

100

PE - 5
PE - 6

PE - 7

4060
40605

T

T

T

T

T

T

5

5

5

60

60

60

6()

60

60

40

Elective I PE - 8 [4+1] 40

40

40

40

40

100

100

100

100

100

Elective I PE - 9 [4+1]

[4+1]

[4+1]

Elective I PE - lO

Elective I PE - ll

Total (240 of 240 credits)

'kFour Subjects will be oHered according to the availability of instructors and minimum
number of interested students taking a course.The chosen four subject willhg)le codes PE1001,
PE1002, PE1003 and PE1004.

)ject wi]]

Course
Nature Course Co de Course Title Course.

Type

Contact
flours
/ Week
ITheory +
Tutorialsl

Credits Marks

CIA ESE Total
Core PPr901 Project P 20 400 1 400
Total (220 of 240 credits) 20



SkilIEnhancement/ Value Added Clourses
Clandidates enrolled in the 5-YearErltegrated M.Sc. in Physics program at the Center for Basic Sciences Trust
complet;e Skill Enhancement/Value Added Courses, u Etch are qualibing in nature.

Indian Knowledge System Course
Candidates enrolled in the 5-Year integrated M.Sc- Program at the Center for Basic Sciences are required
to complete the Indian Knowledge System course, a core component of the curriculum.

Programme Articulation Matrix
Following matrix depicts the correlation between allthe courses of the programme and Programme Outcomes

Semester Course Code Course Title
Course
Type
(T/P)

Hrs/
Week Credits Marks

CIA ESE Total

V SEL501 English Language for
Comp etence Skills

P 4 2 60 40 100

VI SEL601 Pratiyogi Parikshao ke bye
Hlindi Bhasha P 4 2 60 40 100

Vl] SEL701 Linux Operating System P 4 2 60 40 100

Vlll SEPML80]
LaTeX. 8c X.Fig - typ esetting

software P 4 2 60 40 100

Semester Course Code Course Title
Course
Type
(T/P)

Hrs/
Week Credits Marks

CIA ESE Total

111 H302 History and Philosophy of
Science T [2 + 0] 2 60 40 100

Course C(ide P01 P02 P03 P04 P05 P06 P07 P08 P09 P01 P01 PS01 PS02 PS03 PS04 PS05  
                                X  

C10i       X X X X X         X   X X  
                                   

Plot                                  
GIOI                               X  

                                X  
                                X  
        X X X X X               X  
                                X  GLIal                               X  

E$iQ{                               X  
B201                               X /''' .d
C201       X X X X X         X   X X  

                                  (,A
P20}                                  

                                   
H201                               X  
BL201                               X  

          X X                   X  
PL20:1                               X  
GL201                               X  
ES2Q:]                           /I/lx



Course:lCode iP01 PS01 11 11X

!!X

X
X

X

nl X

X
X
X

11 X

X

!! X

X
X

X

X

nl X
X
X

X
X
X

X X
X X

X

X

PS02 PS03 PS04 PS05

X
X

X

X

X

X X
X
X

X

X X

X

X

iP5©3

P60:i;
P6021

H602
Ptoot

P702:

PLMI
Pgoi:l

x I x
x I x

x I ><

x I x
X
X

X
X

X

x I x I x
x lx lx lx

x I x I x
X
X

X

X
X

X

66
X
X

X

X

X X

63

X

X
X
X
X

X

X

PE2

X

pEi2 }

x I x X
X
X
X

x I x
x I x

v' ⓑA
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Semester-wise Syllabus



Contents

l SEMESTER - I
L.I P101: Introductory Physics I

1.1.1 Learning Objective (LO) :
1.1.2 Cou-se Outcomes (CO):-
].1.3 CO-PO/PSO mapping for the course:
1.]..4 Detailed Syllabus: PIOI : Introductory Physics I
] .1. 5 Suggested Texts and References:

L.2 PL101: Physics Laboratory I
] .2.1 Learning Objective (LO):
1.2.2 Course Outcomes (CO) :-
1.2.3 CO-PO/PSO mapping for the course:
1.2.4 Detailed Syllabus: PL101 : Physics Laboratory -l
1.2.5 Suggested Texts and References:

19
19
19
19
20
20
21
22
22
22

22
23
23

2 SEMESTER - ll
2.L P201: Introductory Physics ll

2.1.1 Learning Objective(LO):
2.1.2 Course Outcomes (CO):-
2.1.3 CO-PO/PSO mapping for the course:
2.1.4 Detailed Syllabus: P201 : Introductory Physics ll
2.1.5 Suggested Texts and References:

2.2 G201: Electronics and Instrumentation
2.2.1 Learning Objective(LO):
2.2.2 Course Outcomes (CO):-
2.2.3 CO-PO/PSO mapping for the course:
2.2.4 Detailed Syllabus: G201 : Electronics and Instrumentation
2.2.5 Suggested Texts and References:

2.3 PL201: Physics Laboratory - ll
2.3.1 Learning Objective(LO):
2.3.2 Course Outcomes (CO):-
2.3.3 CO-PO/PSO mapping for the course:
2.3.4 Detailed Syllabus: PL201 : Physics Laboratory - ll
2.3.5 Suggested Texts and References:

2.4 GL201: Electronics Laboratory
2.4.1 Learning Objective(LO):
2.4.2 Course Outcomes (CIO):-
2.4.3 CO-PO/PSO mapping for the course:
2.4.4 Detailed Syllabus: GL201 : Electronics Laboratory
2.4.5 Suggested Texts and References:

24
24

24
24
25
25
26
27
27
27
27
28
29
31
31
31
31
32
32
33
33
33
33
34
34

3 SEMESTER - lll
3.1 P301: Mathematical Physics I

3.1.1 Learning Objective(LO):

35
35
35
35
36

3.1.2 Course Outcom
3.1.3 C0-P0/PSO

(co
r the course:

d=;.J '
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3.L.4 Detailed S)'Llabus: P301 : .LlathematLcal Physics I
3. L.5 Suggested Texts and References:
P302: CLmsica] M]echanics ]

3.2.1 Learning Objective (LO) :
3.2.2 Course C)utcomes (CO):-
3.2.3 CO-PO/PSO mapping for the course:
3.2.4 Detailed Syllabus: P302 : Classical Mlechanics I
3.2.5 Suggested Texts and References :
P303: ELectromagnetism
3.3.1 Learning Objective(LO):
3.3.2 Course Outcomes ((]0):-
3.3.3 CO-PO/PSO mapping for the course:
3.3.4 Detailed Syllabus: P303 : Electromagnetism
3.3.5 Suggested Texts and References:
P 304: Waves and Oscillations
3.4.1 Learning Objective(LO):
3.4.2 Course Outcomes (CO):-
3-4.3 CO-PO/PSO mapping for the course:
3-4.4 Detailed Syllabus: P304 : \Vaves and Oscillations
3.4.5 Suggested Texts and References:
H302: History and Philosophy of Science
3.5.1 Learning Objective(LO):
3.5 2 Course Outcomes (CO):
3.5.3 CO-PO/PSO mapping fol the course:
3.5.4 Detailed Syllabus: H302: History and Philosophy of Science
3.5.5 Suggested Texts and References:
PL30L: Physics Laboratory - lll
3.6.1 Learning Objective(LO):
3.6.2 Course Outcomes (CO):-
3.6.3 CO-PO/PSO mapping for the course:
3.6.4 Detailed Syllabus: PL301 : Physics Laboratory - lll
3.6.5 Suggested Texts and References:
GL301: Applied Electronics Laboratory
3.7. I Learning Objective (LO):
3.7.2 Course Outcomes (CO):-
3.7.3 CO-PO/PSO mapping for the course:
3.7.4 Detailed Syllabus: GL301 : Applied Electronics Laboratory
3.7.5 Suggested Texts and References:

36
36
38
38
38
38
39
39
40
40
40
40
41
41
43
43
43
44
44
44
45
45
45
45
46
47
48
48
48
48
49
49
50
50
50
50
31
51

3.2

3 .3

3.4

3.5

3.6

3.7

4 SEMESTER - IV
4.1 P401: Mathematical Physics - ll

4.1.1 Learning Objective(LO):
4.L.2 Course Outcomes (CO):-
4.1.3 CO-PO/PSO mapping for the course:
4.1.4 Detailed Syllabus: P401 : N4athematical Physics - ll
4.1.5 Suggested Texts and References:

4.2 P402: Quantum Mechanics - I
4.2.1 Learning Objective(LO):
4.2.2 Course Outcomes (CO):-
4.2.3 CO-PO/PSO mapping for the course:
4.2.4 Detailed Syllabus: P402 : Quantum Nlechanics -l
4.2.5 Suggested Texts and References:

4.3 G401: Statistical Techniques and
4.3.1

53
53
53
53
54
54
54
55
55
55
55

56
57
58
58

Appt;qLtio]



4.3. 2
4.3.3
4 .3. 4
4 .3. 5
PIH01
4 .4. L
4 .4. 2
4.4.3
4.4.4
4.4.5

Ooume Outcome; (CO):-
OC)-PO/PSO mapping Eorthe course
Detailed Syllabus: G401 : Statistical Techniques and
Suggested Texts and References:
Physics Laboratory - IV

Learning Objective (LO):
Course C)utcomes (CO):-
CO-PO,/PSO n)upping foi the course:
Detailed Syllabus: PL401 : Physics Laboratory IV
Suggested Texts and References :

58
58
59
59

61

61
61
61
62
62

Applications

4.4

5 SE:HESTER - V
5.L P501: Quantum Nlechanics

5.1 .1 Learning Objective (LO):
5.1.2 Cou-se Outcomes (CO):-
5.1.3 CO-PO/PSO mapping for the course:
5.1.4 Detailed Syllabus: P501 : Quantum Mechanics - ]]
5.1.5 Suggested Texts and References:
P502: Classical hlechanics - ll
5.2.] Learning Objective(LO):
5.2-2 Course Outcomes (CO):-
5.2.3 CO-PO/PSO mapping for the course:
5.2.4 Detailed Syllabus: P502 : Classical Nlechanics - ll
5.2.5 Suggested Texts and References:
P503: Atomic and Molecular Physics
5.3.1 Learning Objective(LO):
5.3.2 Course Outcomes (CO):-
5.3.3 CO-PO/PSO mapping for the course:
5.3.4 Detailed Syllabus: P503 : Atomic and A/molecular Physics
5.3.5 Suggested Texts and References:
PL501: Physics Laboratory - V
5.4. I Learning Objective (LO):
5.4.2 Course Outcomes (CO):-
5.4.3 CO-PO/PSO mapping for the course:
5.4.4 Detailed Syllabus: PL501 : Physics Laboratory -V
5.4.5 Suggested Texts and References:

11

63
63
63
63
64
65
65
67
67
67
67
68
68
69
69
69
69
70
70
72
72
72
72
73
73

5.2

5.3

5.4

6 SEMESTER - VI
6.1 P601: Electrodynamics

6.1.1 Learning Objective(LO):
6.1.2 Course Outcomes (CIO):-
6.1.3 CO-PO/PSO mapping for the course:
6.1.4 Detailed Syllabus: P601 : Electrodynamics
6.1.5 Suggested Texts and References:

6.2 P602: Statistical Mechanics -l
6.2.1 Learning Objective(LO):
6.2.2 Course Outcomes (CO):-
6.2.3 CO-PO/PSO mapping for the course:
6.2.4 Detailed Syllabus: P602 : Statistical Nlechanics
6.2.5 Suggested Texts and References:

6.3 P603: Condensed Matter Physics -l
6.3.1 Learning Objective(LO):
6.3.2 Course Outcomes (CO):-
6.3.3
6.3.4

74
74
74
74
75
75
75
76
76
76
76
77
77
78
78
78
78
79

l

co-PO/PSO
Detailed Syll

course
ldensed A/latter
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6. 3.5

P604:
6. 4. 1

6.4.2
6.4.3
6.4.4
6.4.5
H601.:
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
PL601
6.6.1
6.6.2
6.6.3
6.6.4
6.6.5

Suggested Texts and References:
Lasers
Lea:rHinE Objective (LO):
Co«rse C)utc.mes (CO) :-
CO-PO/PSC) mapping for the course:
Detailed Syllabus: P604 : Lasers
Suggested Texts and References:
Ethics of Science and IPR
Learning Objective (LO):
Co«-rse Outcomes (CO):-
CO-PO/PSO mapping for the course:
Detailed Syllabus: H601 : Ethics of Science and ]PR
Suggested Texts and References :

: Physics Laboratory - VI
Learning Objective (LO):
Cou-se Outcomes (CO):-
CO-PO/PSO mapping for the course:
Detailed Syllabus: PL601 : Physics Laboratory - V]

80
81
81
81

81
82
82
84
84
84
84
85
85
86
86
86
86
87
87

6.4

6.5

6.6

Detailed Syllabus: PL601
Suggested Texts and References :

7 SEMESTER - Vll
7.1 P701: Astronomy and Astrophysics -l

7.1.1 Learning Objective(LO):
7.1.2 Course Outcomes (CO):-
7.1.3 CO-PO/PSO mapping for the course:
7.1.4 Detailed Syllabus: P701 : Astronomy and Astrophysics -l
7.1.5 Suggested Texts and References:

7.2 P702: Quantum Nlechanics - lll
7.2.1 Learning Objective(LO):
7.2.2 Course Outcomes (CO):-
7.2.3 CO-PO/PSO mapping for the course:
7.2.4 Detailed Syllabus: P702 : Quantum Mechanics
7.2.5 Suggested Texts and References:

7.3 P703: Statistical Mechanics - ll
7.3.1 Learning Objective(LO):
7.3.2 Course Outcomes (CO):-
7.3.3 CO-PO/PSO mapping for the course:
7.3.4 Detailed Syllabus: P703 : Statistical Mechanics - ll
7.3.5 Suggested Texts and References:

7.4 PE10: Computational Physics -C
7.4. I Learning Objective (LO):
7.4.2 Course Outcomes (CO):-
7.4.3 CO-PO/PSO mapping for the course:
7.4.4 Detailed Syllabus: Computational Physics
7.4.5 Suggested Texts and References:

7.5 PL701: Advanced Physics Laboratory -l
7.5.1 Learning Objective(LO):
7.5.2 Course Outcomes (CO):-
7.5.3 CO-PO/PSO mapping for the course:
7.5.4 Detailed Syllabus: PL701 : Advanced Physics Laboratory
7.5.5 Suggested Texts and References:

88
88
88
88
89
89
90
91
91
91
91
92
93
94
94
94
94
95
95
96
96
96
97
97
97
99
99
99
99

100
101
102
103
103

111

l

7.6
7.7

PPr701: Reading Project
Operating SystemSEL70

tg Object7.7. 1
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7.7.2
7. 7.3

7. 7.4

7.7.5

Cou-se C)utco«:es (CO):
CO-PO/PSO mapping for the colusc:
Detailed Syllabus: SEL7Dl: Linux Operating System
Suggested Texts and References:

103
103
104
106

SENIESTER - Vlll
8.] P801: Astronomy and Astrophysics - ll

8.1-1 Learning Objective(LO):
8. 1.2 Course Outcomes (CO):-
8.1-3 CC)-PO/PSO mapping for the course:
8.1.4 Detailed Syllabus: P801 : Astronomy and Astrophysics ]l
8. 1.5 Suggested Texts and References:

8.2 P802: Fluid NClechanics

8.2-1 Learning Objective(LO):
8.2-2 Course Outcomes (CO):-
8.2.3 CO-PO/PSO mapping for the course:
8.2.4 Detailed Syllabus: P802 : Fluid Mechanics
8.2.5 Suggested Texts and References:

8.3 P803: Nuclear and Particle Physics
8.3.1 Learning Objective(LO):
8.3.2 Course Outcomes (CO):-
8.3.3 CIO-PO/PSO mapping for the course:
8.3.4 Detailed Syllabus: P803: Nuclear and Particle Physics
8.3.5 Suggested Texts and References:

8.4 P804: Condensed Matter Physics - ]]
8.4.1 Learning Objective(LO):
8.4.2 Course Outcomes (CO):-
8.4.3 CO-PO/PSO mapping for the course:
8.4.4 Detailed Syllabus: P804: Condensed Matter Physics - ll
8.4.5 Suggested Texts and References:

8.5 PL801: Advanced Physics Laboratory - ll
8.5. I Learning Objective (LO):
8.5.2 Course Outcomes (CIO):-
8.5.3 CO-PO/PSO mapping for the course:
8.5.4 Detailed Syllabus: PL801: Advanced Physics Laboratory
8.5.5 Suggested Texts and References:

8.6 PPr801: Project
8.7 SEPML801: LaTeX & XFig - Typesetting Software

8.7. I Learning Objective (LO):
8.7.2 Course Outcomes (CO):
8.7.3 CO-PO/PSO mapping for the course:
8.7.4 Detailed Syllabus: SEPML801: LaTeX & XFig
8.7.5 Suggested Texts and References:

107
107
107
107
108
108
109
110
110
110
111
111
111
112
112
112
112

113
114
116

116
116
117
117
118
119
119
119
120
120
121

122

123
123
123
123
124
125

11

Typesetting Software

9 SEMESTER - IX
9.1 PPr901: Project

126
126

10 SEMESTER - X
LO.I PEl: Quantum Field Theory

10.1.1 Learning Objective(LO):
l0.1.2 Course Outcomes (CO):-
l0.1.3 CO-PO/PSO mapping for the course:
l0.1.4 Detailed Syllabus: Quantum Field

127
127
127
127
128
128
129
130

I'heory
l0.1.5 Sung(
P erj

Texts and References
td CosmologyL0.2
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l0.2.1 Learning Objective (LO):
l0.2.2 Course Outcomes (CO):-
l0.2-3 CO-PC)/PSO mapping for the course:
l0.2-4 Det;oiled Syllabus: Gene:ral Relativity arid Cosmology
10. 2-5 Suggested Texts and References:

L0.3 PE3: Experimental Techniques
ID.3.1 Learning Objective(LO):
l0.3.2 Course Outcomes (CO):-
l0.3.3 CO-PO/PSO mapping for the course:
[0.3.4 Detailed Sy]Labus: Experimental Techniques
]0.3-5 Suggested Texts and References:

L0.4 PE4: CCD Imaging and Spectroscopy
]0.4-1 Learning Objective(LO):
l0.4.2 Course Outcomes (CO):-
]0.4-3 CO-PO/PSO mapping for tke course:
l0.4.4 Detailed Syllabus: CCD Imaging and Spectroscopy
l0.4.5 Suggested Texts and References :

l0.5 PE5: Biophysics
l0.5.1 Learning Objective (LO) :
l0.5.2 Course Outcomes (CO):-
l0.5.3 CO-PO,/PSO mapping for the course:
l0.5.4 Detailed Syllabus: Biophysics
l0.5.5 Suggested Texts and References:

l0.6 PE6: Particle Physics
l0.6.1 Learning Objective(LO):
l0.6.2 Course Outcomes (CO):-
l0.6.3 CO-PO/PSO mapping for the course:
l0.6.4 Detailed Syllabus: Particle Physics
l0.6.5 Suggested Texts and References :

l0.7 PE7: Nonlinear Dynamics and Chaos
l0.7.1 Learning Objective(LO):
l0.7.2 Course Outcomes (CO):-
l0.7.3 CO-PO/PSO mapping for the course:
l0.7.4 Detailed Syllabus: Nonlineai Dynamics and Chaos
l0.7.5 Suggested Texts and References:

l0.8 PE8: Reactor Physics and Radiation Science
l0.8.1 Learning Objective(LO):
l0.8.2 Course Outcomes (CO):-
L0.8.3 CO-PO/PSO mapping for the course:
L0.8.4 Detailed Syllabus: Reactor Physics and Radiation Science
L0.8.5 Suggested Texts and References:

l0.9 PE9: Accelerator Physics and Applications
l0.9.1 Learning Objective(LO):
l0.9.2 Course Outcomes (CO):-
l0.9.3 CO-PO/PSO mapping for the course:
l0.9.4 Detailed Syllabus: Accelerator Physics and Applications
l0.9.5 Suggested Texts and References:

lO.IOPE10: Glimpses of Contemporary Sciences
10.10.1 Learning Objective(LO):
lO.l0.2 Course Outcomes(CO):-
lO.l0.3 CO-PO/PSO mapping for the course:
lO.l0.4 Detailed Syllabus: Glimpses of Contemporary Sciences

130
130
131
131

131
133
133
133
134
134
135
136
136
136

137
137
138
139
139
139
140
140
141
142
142
142
143
143
143
145
145
145
146
146
147
148
148
148
149
149
150
151
151
L51

152
152
153
154

154
154

155
155
155
157"wlO.l0.5 S ksted Texts and References:

;y & En?th Science and
$,'1'

Sciences
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LO.IL. I Learning Objective (LQ)
LO.] L.2 Course Outcomes(CO):-
LO.] L.3 CC)-PO/PSO mapping for the course:
LO.] L. 4 Detailed Syllabus: Earth Science and Energy & Environmental Sciences
lO.IL. 5 Suggested Texts and References=

[O. L2PE] 2: Circuits and Electronics
lO.12. L Learning Obj active (LO) :
lO.12. 2 Course Outcomes(CO) :-
lO.12.3CO-PO/PSO mapping for the course:
lO.12.4Detailed Syllabus: Circuits and Electronics
lO.12.5Suggested Texts and References:

157
157
158
158
159
161

161
161
162
162
166

4"



SEhaESTER

1.1 PIOl: Introductory Physics l

I.I.I Learning Objective (LO)
The course aims to develop the students' thought process, consolidating knowledge acquired at the +2
level, and creating a deep interest in understanding the laws of nature by fostering a comprehensive
understanding of physics.

1.1.2 Course Outcomes (CO)
CO :No. Expeit6d Clourse OutcoipQS At the bad of :+he doth'se;

students: will: be able to

Understand the relation of physics to other sciences, focusing on
the conservation of energy and the characteristics of fundamental
forces

Analyze oscillatory motion, pmticularly simple harmonic motion
and understand its role in natural phenomena

Understand the concepts of heat, temperature, and mechanisms of
heat transfer, including the absolute temperature scale

Review thermodynamics, emphasizing the macroscopic study of
ideal gases and related processes

Apply kinetic theory to understand the microscopic behavior of
idealgasQS an({Aerive implications. k . ,, /"\ /

5

CL: Cognitive Levels (R-l iiiknberl U-Understanding; Ap-Applyl An-Analyzed E-Evaluate; C-Create)

Progra;h Subject Year  
[nt. ]\4.Sc Physics   l

Course Code Course Title Course 'l:ype

P101 Introductory Physics - I Core

Credit Hours Per Week (L-T-P)
L T P

3 2 l  
Maximum. Marks    

L00 60 40
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1.1.3 CO-PO/PSO mapping liar the course:

"3" = Strongl"2" = bEoderatel" 1" = Low; ''-" = No Correlation

1.1.4 Detailed Syllabus: PIOI : Introductory Physics I

pol/co POs PSO

  3 2 l     3 3 l   2 l 3 3 L l l

  3 3 3   3 2 3 2 L 2 l 3 2 2   L

C03 3 3 3   2 2 32   2 l 3 2 2   3

    3 3   3 2   L   2 l 3 2 l l 3

C0:5   3 3   3 2 3 L l 21 3 2 l l 3

Unit No. I Topics No.
of
Lech:

CO No.

l The Relation of Physics to Other Sciences: Chemistry, Biol-
ogy, Astronomy, Geology, Psycholog) Conservation of Energy:
What is energy?, Gravitational potential energy, Kinetic en-
ergy, Other forms of energy, Characteristics of Force: What
is a force?, Friction, Molecular forces, Fundamental forces,
Fields, Pseudo forces, Nuclear forces.

LO l

11 The Harmonic Oscillator: harmonic oscillator, Harmonic mo-
tion and circular motion, Initial conditions, Forced oscilla-
tions, Resonance: Complex numbers and harmonic motion,
The forced oscillator with damping, Electricalresonance, Res-
onance in nature.

10 2

111 Heat: Equilibrium and the zeroth law: temperature, Calibrat-
ing temperature, Absolute zero and the Kelvin scale, Heat
and specific heat, Phase change, Radiation, convection, and
conduction, Heat as molecular kinetic energy, Boltzmann's
constant and Avogadro's number, microscopic definition of
absolute temperature.

10 3

lv Thermodynamics: Statistical properties of matter and radi-
ation, Thermodynamic processes, Quasi-static processes, the
furst law of thennodynainics, Specific heats: cv and cp, Cy-
cles and state variables, Adiabatic processes, the second law
of thermodynanlics, The Carnot engine, Defining T using
Cannot engines.

8 4

Continued on next page

A\,,/ '= %#b '' #y ©'"
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1.1.5 Suggested Texts and References:

[. ']'ext Book for UNIT-] and ]]: The Feyrz7/taz Zectums in Phys2ca, MoZu7/ze /, by R- P. Feynman,
R. B. Leighton, M. Sands.

2. Text Book for UNIT-lll, IV and V: Funder/zentafs o/ Phg/sacs .r Mechanics, ReZaffuf#y, and
chez"wod3/namdcs ripen Maze Oovrses2, by R. Shankar.

3. References

®

⑧

®

.4n Jntrodbctfon to ]l/echar&fcs, by D. Kleppner and R. Kolenkow.

A/echandcs, by Charles Kitted, Walter D. Knight, and Mlalvin A. Ruderman, Berkeley
Physics Course Volume 1.

I,rat;es, by F. S. Crawford, Berkeley Physics Course Volume 3.

TheTmodg/namfcs, .Kf?zetfc Theory and Statistical Thermodg/namdcs, 3rd Edition, by F. W.
Sears and G. L. Salinger, Narosa Publishing House, 1998.

Heat and Then'mode/7zamfcs, 8th Edition, by M. W. Zemansky and R. H. Dittman, Tata
N/mcgraw-HilIEducation, 2011.
University Phgsfcs, 7th Edition, by l+ancis W. Sears, Mark Zemansky, and Hugh D. Young,
Addison-Wesley. 1987. / .

Unit Noi Topics (Continued) N'o.
of
cect.  

V EntL'opy and Irlex.ersibility: Entropy, The second law: law
of increasing entropy, Statistical mechanics and entropy, En-
tropy of an ideal gas: full microscopic analysis, illustrat;lon
of maximum entropy principle, Gibbs formalism, third lan ' of
thermodynamics.  

5
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1.2 PL101-: Physics Laboratory

1.2.1 Learning Objective(LO):
The learning objective is to perform a series of physics experiments to enhance the understanding of
laboratory skills. Students should gain hands-on experience in conducting fundamental physics
experiments.

1.2.2 Course Outcomes (CO)

CL: Clognitive Levels (R-Remember; U-UnderstandingIAp-Apply; An-Analyzed E-Evaluate; C-Create)

1.2.3 CO-PO/PSO mapping for the course

PsoPOs
4 :1: : 5[: l:]i2' :1: .3 i: 4 ';1:: S::;1 6: ;1 :iZ:i1: 8 1 9 l::l].(b3} iti;il-i

Ptogl'al①  
[nt. \].Sc Physics l  

Course Code Course Title : : I Course Type
PLIOI Physics Laboratory -- I Core

Credit flours Per Week (L-T-P)
L I T P

2     4

Maximum.:clarks    
100 60 40

CIOINld: Expected ICdiiri8iOhtC$iii6iijAt thg i4d +f. $h6: cdui$e;,::;iiihe
gtddentg willi:b:e: ibid iio::  

l Have knowledge of plots(normal, semi-log, log-log), understand
uncertainty/error in measurements and uncertainty/error analysis,
and understand the concepts of standards and calibration.

An

2 Learn about the motion of a simple pendulum and coupled strip
osc illations .

E

3 Understand the surface tension of water and other liquids, gain
knowledge of Young's modulus of metal, and use the traveling mi-
croscope.

E

4 Learn about lenses, the combination of lenses, nodal points, and
the thermal expansion of metals.

An

5 Understand the resistance of a wire, charging and discharging of a
capacitor, and application of a lnultimeter.

U
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''3" :; Strong; "2" Nloderatel "l" := Lowe"-" = No Correlation

1.2.4])etailed Syllabus: PI,IOI Physics Laboratory - I

1.2.5 Suggested I'exts and References:

L. -Advanced PractdcaJ Physics /or Students, by B. L. Woisnop and H
Ltd., London.

/4 . 1a-- 'lw

T Flint. Met and Co

  3 3 31 2 3 3 3 L 32 3 3 2 L  
  3 3               3 2          
  3 3 3 l 2 l 3 3 L 3 2 3        

G04 3 3 3 l 2 l   3 L 3 2 3   2    
  3 3 3 l 2 l 3 3 L 3 2     2    

Unit No. Topics No.
of
Lech:

CO No.

l Introduction to experimental physics conceptual and proce-
dural understanding, planning of experiments; Plots (normal,
semi-log, log-log) ; uncertainty/error in measurements and un-
certainty/error analysis. Introduction to measuring instru-
ments concepts of standards and calibration.

12 L

11 Determination of time periods in simple pendulum and cou-
pled strip oscillator system with emphasis on uncertainty in
l;he measurements and accuracy requirements; study of pro-
jectile motion - understand the timing requirements.

10 2

111 Determination of surface tension of a liquid from the study of
liquid drops formed under the surface of a glms surface; de-
t;ermination of Young's modulus of a strip of metal by double
cantilever method (use of traveling microscope) .

12 3

lv Study of combination of lenses and nodal points and corre-
spondence to a thick ]ensl study of thermal expansion of metal
- use of thermistor as a thermometer

12 4

V N4easurement of small resistance of a wire using Carey-Foster
bridge and determine electrical resistivity of the wire; study
of time dependence of charging and discharging of capacitor
using digital multimeter use of semi-log plot.

14 5



SEMESTER 11

2.1 P201: Introductory Physics 11

2.1.1 Learning Objective(LO):
The course aims to equip students with an understanding of electric field, electric dipole, Gauss's
Law and its applications, Magnetism, riot-Sa\ⓑt's Lan and its applications, Wave theory of light,
interference, diffraction, reflection, and optics.

2.1.2 Course Outcomes (CO)

  Subject Yeaiii $i! }:.1ll 1ll!:l :l Semestdi '

Int. MI.Sc Physics   11

Course Code Course::Titled:: : ;l Course 'll'ype

P201 Introductory Physics - ll Core

Credit Hours Per Week (L-T-P)
L T P

3 2   0

Maxihuln Marks CIA ESE

L00 60 40
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2.] . 3 CO-PO/PSO mapping fol ' the course:

"3" :: Strong; "2" = Moderate; "l" :: Low; "-" :: No Cor].elation

2.1.4 Detailed Syllabus: P201 : Introductory Physics ll

  POs  
  3 2   ] 3 2 3 2 2 3 2 3 2 l l 3

  3 3     3 2 3   2 3 2 3 2 l l 3

C03 3 3   13 2 3 3 2 3 2 32 l l  
C04 3 3   ]3 2 3 3 2 2 2 3 2 l l  

  3 3   l 3 3 3 2 l 2 2 3 2 2 l  

(Jnit No. Topics N:o.
df
Leet .

CO No.

l The Electric Field: Re\ iew of key ideas, Digression on nu-
clear forces, The electric field E, Visualizing the field, Field
of a dipole, Far field of dipole: general case, Response to
a field, Dipole in a uniform field, Gauss's Law: Field of an
infinite line charge, Field of an infinite sheet of charge, Spher-
ical charge distribution: Gauss's law, Digression on the area
vector dA, Composition of areas, An application of the area
vector, Gauss's law through pictures, Continuous charge den-

10

 
11 Application of Gauss's Law: Applications of Gauss's lan,,

Field inside a shell, Field of an infinite charged wire, Field
of an infinite plane, Conductors, Field inside a perfect con-
ductor, The net charge on a conductor, A conductor with a
hole inside, Field on the surface of a conductor

8 2

111 Magnetism: Experiments pointing to magnetism, Examples
of the Lorentz force, the cyclotron, Lorentz force on current-
carrying wires, The magnetic dipole, The DC motor, Biot-
Savart Law, field of a loop, Microscopic description of a bar
magnet, Magnetic field of an infinite n-ire, Ampere's law,
Maxwell's equations(static case)

8 3

lv \Fave Theory of Light: interference of waves, Adding waves
using real numbers, Adding u'fives with complex numbers,
Analysis of interference, DiRraction grating, Single-slit. diHrac-
tion, Understanding reflection and crystal diffraction, Light
incident on an oil slick, Normal incidence, Oblique incidence

7 4

Continued gp neMpage

dB& £- \.,..
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2.1.5 Suggested Texts and References

1. Text Book for UNIT-l to IV: Fundamemfafs o/ Ph pics lr .Blecfromagneflsm, Optics, and
Quantum Mechanics. gl robe Open Ha/e Courses .9er£es2, by R. Shankar.

2. Text Book for UNIT-V: The Feg7zman -Lectures in Phg/sacs, UoZume ], by R. P. Feynman, R
B. Leighton, M. Sands.

3. References

flectdcitg/ and JI/agnetfsm, .Berkeley Physics (.7oKrse MoZ. 2, 2nd Edition, Edward M
Purcell, Tata Mcgraw Hill, 2011.

e 2''he Feyn7nan Z,ect⑩nes on Physics UoZ. g?, by R. P. Feynman, R. B. Leighton, and bT
Sands, Narosa Publications, 2010.

e Fu7zdame7ztaZs o/ Optics, 4th Edition, by F. A. Jenkins and H. E. White, Tata Mcgraw
Hill, 2011.

e t/Rivers t3/ Ph3/sacs, 7th Edition, by Francis W. Sears, Mark Zemansky, and Hugh D
Young, Nllassachusetts: Addison Wesley, 1987.

e Optics, 4th Edition by Eugene Hecht, Massachusetts: Addison Wesley
e Foundations o/ -BZectromagneffc Theory, 4th edition, by John R. Reitz, Fredrick Milford

& Robert Christ, Massachusetts: Addison Wesley, 1993.

F&ndamentaZs o/ Optics, 4th Edition by Francis A. Jenkins and Harvey E. \white, New
York Mc Graw Hill Book Company Inc. 2001.

+ OpffcaZ Phg/sacs, 3rd Edition by Stephen G. Lipton, Henry Lipton & D. S. Tannhauser,
Nen York Cambridge University Press, 1995. /'\. ,/' .. ..\.

U:nit No. Topics (Continued) No.
of
cect:

CO No.

V C)ptics: The Principle of Least Time Light, ReflectioJI aitd
refraction, Fermat's principle of least time, Applications of
Fermat's principle, Geometrical C)ptics: The focal length of
a spherical surface, The focal lerlgth of a lens , A/[agnificatior),
Compound lenses, Aberrations, Resolving poneb Color Vi-
sion: The human eye, dependence of Color intensity, plea-
suring the color sensation, The chromaticity diagram, The
mechanism of color \ psion, Ph) siochemistry of color vision,
Mechanisms of Seeing: The sensation of color, The physiol-
ogy of the eye, The rod cells, Tile compound (insect) eye,
Other eyes, Neurology of vision

12 5
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2.2 G201 Electronics and Instrumentation

2.2.1 Learning Objective (LO)
This course covers a theoretical understanding of the functionality of electronic components in
circuitry and also develops the thought process for instrumentation.

2.2.2 Cou«se Outcomes (CO)

CL: Clognitive Levels (R-Remember; U-Understandings Ap-Apply; An-Analyze; E-Evaluated C-Create)

2.2.3 CO-PO/PSO mapping for the course

  Subs ect Year S6mdst6r

Int. M .Sc Physics l 11

Course Code Course Title Course :l'ype

G201 Electronics and Instrumentation Core

Credit Hours Per Week (L-T-P)
L   P

3 2 l 3

Miakiih&ih;l Mfitks    
100 60 40

  Expected CoursbjliOutdd:lhe$1::;A.t th6 dad; of :th6 .1dbliti611 !;thi
students willilbe::able to:  

l Understand the basic electronics principles and abstractions on
which the design of electronic systems is based, including lumped
circuit models, digital circuits, and operational amplifiers

U

2 Use abstractions to analyze and design simple electronic circuits. An

3 Employ Boolean algebra to describe the function of logic circuits. Ap
4 Design circuits that represent digital logic expressions, specifically

design a gate-level digital circuit to implement a given Boolean
function.

Ap

5 Understand the basic principles behind measuring instruments U
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''3" :: StrolJgl "2" = -bloderatel '' I '' :: Low; ''-" :: No Correlation

2.2.4 Detailed Syllabus: G201 : Electronics and Instrumentation

C04 3 3 l l 2 3 3 2 L 3 2     2 L  
C05               L 3 2 3   2 L  

U:h it No. Topics r..C01::No.

l The Circuit Abstraction: The Power of Abstraction. The
Lumped Circuit Abstraction, The Lumped lxClatter Discipline ,
Limitations of the Lumped Circuit Abstraction, Practical
Two-Terminal Elements, Batteries, Linear Resistors, Asso-
ciated Variables Convention, Ideal Twc-Terminal Elements,
Ideal Voltage Sources, Wires, and Resistors, Element Laws,
['he Current Source, Another ]dea] Two-Termina] E]ement,
blodeling Physical Elements, Signal Representation, Analog
Signals, Digital Signals, Value Discretization  

L

[1 Resistive Networks: Terminology, KirchhofT's Laws, KCL,
l<VL, Circuit Analysis: Basic N'method, Single--Resistor Cir-
cuits, Quick Intuitive Analysis of SingleResistor Circuits, En-
ergy Conservation, Voltage and Current Dividers, Intuitive
Method of Circuit Analysis: Series and Parallel Simplifica-
tion, Circuit Examples, Dependent Sources and the Control
Concept Circuits with Dependent Sources, A Formulation
Suitable for a Computer Solution Network Theorems: The
Node Voltage, The Node Method, Floating Independent Volt-
age Sources, Dependent Sources and the Node Method, The
Conductance and Source Nllatrices, Loop Nllethod, Superposi-
tion, Superposition Rules for Dependent Sources, Thevenin's
Theorem and Norton's Theorem, The Thevenin Equivalent
Network, The Norton Equivalent Network

9 2

111 Number Systems and Codes: Decimal Odometer, Bi-
nary Odometer, Number codes, Binary-to-Decimal conver-
sion, Decimal-to-Binary conversion, Hexadecimal Numbers,
Hexadecimal-to-Binary conversion, Binary-to-Hexadecimal
conversion, Decimal-to-Hexadecimal conversion, BCD Num-
bers, ASC]] code Digita] e]ectronics: ]R,eview of basic logic
gatesl DeMorgan's theorem, Use of NAND / NOR as univer-
sal building blocksl arithmetic circuitsl binary addition, half
adder, full adder, binary subtraction - is and 2s complement,
controlled inverter, adder/ subtracted, parity checker

7 3

Continued on next page

$'' ,.%#« #r 'G"
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2.2.5 Suggested Texts and References:

[. Text Book for UNIT-] and ]]: Fotzndatfons oJ .4na]og and Z)fgftai EZectron£c Circuits, by Anant
Agarwal and Jeffrey H. Lang, Morgan Kaufmann Publishers, Elsevier.

2. Text Book for UNIT-lll: Z)fgffaJ C'omputer -EZectroz&fcs, Tata Mcgraw-Hill (Third Edition) by
Albert P. Malvino, Jerald A. Brown.

3. -Electronics PrfnclpZes and .4ppZfcatfons, Tata Mcgraw-Hill, (Ninth Edition) , by Charles A.
Schuler.

4. Text Book for UNIT-]V and V: ]l/easurements a7zd /ustr'timentaffon PhncipZes, Third Edition,
by Alan S. Nforris.

5. .EZectronfc Z)eufces and (%rcu£t 7'hear , by R. L..,Boylestad, L. Nashelsky, K. L. Kishore, ,,'"

.EZect7un£c PNncfpZes, by h'lalvino and Bates. fiji/' (.4'
7. -EJectron£c (Jlrcadt ,4nafysfs and Design, by Donald A. Neamen, Tata Mcgraw Hill. (1..6::/':x::$\

Unit No. Topicsll(Continued) Nd.
of
Lecti

CO No.

lv Int;roduction to measurements: b4easurement units, Measure-
ment system applications, Elements of a measurement sys-
tem, Choosing appropriate measuring instruments, Instru-
merlt types and Performance Characteristics: Review\ of in-
stJ.ument t.apes, Active and passive instruments, Null-type
and deflection-type instruments. Arla]ogue and digital instru-
ments, Indicating instruments and instruments with a signal
output, Smart and non-smart instruments, Static characteris-
tics of instruments: Accuracy and inaccuracy (measurement
uncertainty), Precision/repeatability/reproducibility, Toler-
ance, Rallge or span, Linearity, Sensitivity of measurement,
Threshold, Resolution, Sensitix ity to disturbance, Hysteresis
effects, Dead space, Dynamic chai.acteristics of init.rulnents:
Zero order instrument, First order instrument, Second order
instrument, Necessity for calibration

9 4

V Errors during the A/[easurement PJ.ocess: Sources of system-
atic error, System disturbance due to measurement, Errors
due to environmental inputs, Wear in instrument compo-
nents, Clonnecting leads, Reduction of systematic errors, Care-
ful instrument design, hlethod of opposing inputs, High-gain
feedback, Clalibration, Manual correction of output reading,
Intelligent instruments, Quantification of systematic errors,
Random errors, Statistical analysis of measurements subject
to random errors, Graphical data analysis techniques fre-
quency distributions, Aggregation of measurement system er-
rors, Combined eject of systematic and random errors, Ag-
gregation of errors from separate measurement system com-
ponents, Total error when combining multiple measurements,
Calibration of Measuring Sellsors and Instruments: Principles
of calibration, Control of calibration environment, Calibration
chain and traceability, Calibration records

L2
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8.

9.

10.

] L.

12.

13.

14.

f'lecfm zic llev ces and (Zmu£fs, by David A. Bell

Z)fgifaJ P d c pZe6 an.d ..'!ppricatfons, by Leach, N£laLvino, and Saba

A/oder z .Di#ftaZ -EZectrozfcs, Tata htcGraw-Hill (2003) , by R. P. Jain.

-Df.gffaZ Z)esfgn, Pearson Education Asia, (2007), by M. Morris h]ano, -K,]ichae] D

.DdgftaZ /hzdamentaZs, Pearson Education Asia (L994) , by Thomas L. Flo) d.

.A/m.9uremenf 8 .rnsfr"z&mentaffon, by DVS Multhy.

EZectdcaZ Measurement 8 .EZectronfc .A/easuremen{.s, bby A. K. Sasvhney.

CiLetti
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2.3 PL201: Physics Laboratory - ll

2.3.1 Learning Objective(LO):
The course introduces the students to how mathematical and graphical tools can be used to simplify
problems and visualize physical phenomena for better understanding.

2.3.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understandings Ap-Apply; An-Analyzed E-Evaluate C-Create)

2.3.3 CO-PO/PSO mapping for the

pQ;ZQ@::: POs : l;!i jijjjjl;PS0:
i12: 13 :1:4 l"g :l6 l:V l8 ,l:9:l: lO l:il; l:iil2 l{3 14:1:S

  Subject Yea#ll;l I Rgl : i I Sem6st Qr

[nt. hC].Sc Physics   ]1

Course Code Course Title Course; Type

PL201 Physics Laboratory ll Core
Credit Hours Per Week (l-T-P)

L   P

2     4

Maximum :Mlarks CIA  
100 6040

C01N6i Bkbbcted: :Cloutse:l:Outcothei At: th6: 6hd df the bourse,: thd
students will be able:to:

OL

l Understand uncertainty/error in measurements and perform un-
certainty/error analysis, including the least squares fit method.
Gain an introductory understanding of instrumentation concepts
like sensing and transduction.

E

2 Gain practical exposure to calculating 'g ' (acceleration due to grav-
ity) by the free fallmethod, using a physicalpendulum, and under-
standing variations in 'g ' with changes in oscillation plane angle.

E

3 Learn Newton's law of motion, conservation of linear and angular
momentum, using a PC-interfaced apparatus and \maxwell's needle
apparatus.

E

4 Study the phenomenon of refraction in prisms, and double refrac-
tion in calcite and quartz.

An

  Visualize equipotential surfaces and study electrical inductance
with varying current and ferromagnetic cores .

E
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)}3" Strong; "2" = 11oderate; "l" Low; "-" No Correlation

2 .3.4 Detailed Syllabus: PL201 Physics Laboratory - ll

2.3.5 Suggested I.bxts and References

L. Aductn,ced P'ractica\ Physics for Stat
Ltd., London.

Mlethuen and Co

  3 3 3 l           3 2          
C02 3 3 3             3 2          
C03 3 3 3             3 2          
C04   3               3 2          
C:05 3 3 3             3 2          

Unit No. Topics No:
of
Lec-
Lures

CO N6.

[ Review of uncertainty/error analysis; least squares ht method;
introduction to sellsors/transducers

8 l

11 Determination of 'g ' (acceleration due to gravity) by free fall
methods study of physical pendulum using a PC interfaced
apparatusl study of variation of effective 'g ' with change of
angle af plane of oscillation; inx'estimation of erect of large
angle of oscillation on the motion.

16 2

111 Study of Newton's laws of motion using a PC interfaced appa-
ratus; study of conservation of linear and angular momentum
using Maxwell's needle apparatusl study of vibrations of a
soft massive spring; study of torsional oscillatory system.

16 3

lv Study of refraction in a prismldouble refraction in calcite and
quartz.

8 4

V Study of equipotentialsurface usir)g different electrode shapes
in a minimalconducting liquid medium; determination of elec-
trical inductance by vector method and study effect of ferro..
magnetic core; study of non-linearity of inductance with cur-
rent.

12 5
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2.4 GL201: Electronics Laboratory

2.4.1 Learning Objective(LO):
Students will perform experiments to learn basic network theorems, design single stage amplifiers,
operational amplifiers, gate design, flip-flop circuits, and other fundamental electronics concepts.

2.4.2 Cou-se Outcomes (CO)

CL: Cognitive Levels (R-Remember; I.J-Understanding; Ap-Apply; An-Analyze Ei-Evaluate; .F-Create)

2.4.3 CO-PO/PSO mapping for the course

  $$bj ect Yeⓑ Semester

[nt. .K].Sc Physics l 11

Course Code Course Title Clourse Type

GL201 Electronics Laboratory Core

Clredit Hours :Per Week (L-T-P)
L T P

2     4

]blakimirh Marks CIA ESE

100 60 40

  Exbeiite:d: :Coiirs8 0u$Qoiin6$:11#.t :ihb dnd of: th+ courq+l,; tha
students will bc able:to:  

l Learn about half-wave and full-n-ave rectifiers, and understand the
erect of filters on their circuit performance

U

2 Design single stage CE amplifiers and calculate their specific gain. E

3 Understand operational amplifiers and their different modes of op-
eration.

U

4 Understand types of logic gates, their outputs, and use NAND gates
to design AND, OR, NOT, and XOR gates.

Ap

5 Learn about flip--flop circuits and power regulator circuits U
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" 3'' ;; StroiJg; "2" bloderate; "l" = Low; ''-" := No CoJ'relation

2.4.4 Detailed Syllabus: GL201 Electronics Laboratory

2.4.5 Suggested Texts and References:

1. .4duamced PractfcaZ Physics /or $tademts, by B. L. Worsnop and H. T. }'lint, Methuen and Co
Ltd., London. .. /..''v ' ,- ..\..

UnitIN;o. Topics

[;
CO No.

l To study the Half wave and Full wave rectifier and study thu
effect of C filter

12 l

11 To design a Single Stage CE amplifier for a speci6c gain and
band-n'idth.

L6 2

111 Study of Operational amplifier in inverting and non-inverting
mode.

L6 3

lv To verify and design AND, OR, NOT and XOR gates using
NAND gates.

16 4

V ]'o study flip-Hop circuits and to st.udy power regulator cir-
cuits.

8 5



SEMESTER 111

3.1 P301: Mathematical Physics l

3.1.1 Learning Objective (LO)
The course aims to acquire knowledge and problem-solving skills to pass Nationallevel CSIR/UGC
NET and State level SET/SLET examination in Physical Science Subject during the final year of
the course. Students should have competence to get selected for Ph.D. programs in reputed national
and international research institutes/universities.

3.1.2 Course Outcomes (CO)

Pri)gl4fh Subject    
Int. hcl.Sc Physics 2 111

Course Code Course Title Course 'll)'pe

P301 Mathematical Physics - I Core

Credit Hours Per Week (L-T-P)
L   P

4 3 l 0

Mlakim&ililll Marks CIA ESE
100 60 40
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3.1.3 CO-PO/PSO mapping for the course

"3" = Strong; "2" = Moderate; "l" Low; "-" = No Correlation

3.1.4 Detailed Syllabus: P301 Mathematical Physics l

3.1.5 Suggested Texts and References:

1. Comp/ez UaNabZes and .App/fcaffons, R. V. Churchill and J. W. Brown, Mcgraw-Hill, 2009

#'z.na:::az'"*==$#; '7$?" :3"' B
ition

  POs PSO

c01 3 3 3   2 2 3 l     2 3 2   2 3

C02 3 3 3   2 2 3 l 13 2 3 2   2 3

C03 3   3   2 2 3 l   3 2 3 2   2 3

    3 3   2 2     l 3 2 3 2   2 3

C05 3 3 3   2 2 3   3 2 3 2   2 3

Unit : No . Topics No.
of
Lec-
tunes

CO No.

l Re\iew of first order diKerential equations, the I)otion of
\Vronskian and its properties, Series solutions of second or-
der diBerential equations, Frobenius method. Rodriguez for-
mula and classical orthogonal polynomials, recurrence rela-
tions, symmetry properties, specialvalues, orthogonality, nor-
malization.

13 l

11 Generating functions. Lcgendre, Hermits, Laguerre, Bessel,
and Hypergeometric differential equations. Integral represen-
tations of special functions. Expansion of functions in or-
thonormal basis.

11 2

111 Complex variables: Notion of analyticity, Clauchy Riemann
conditions, Harmonic functional Contour integrals, Cauchy
theorem, simply and multiply connected domains, Cauchy in-
tegral formula, derivatives of analytic functions .

12 3

lv Laurent series, uniform convergence; Notion of residues,
residue theorem, notion of principal values, applications of
residues to evaluation of improper integrals, definite integrals,
indentation, branch points, and branch cuts.

12 4

V Fourier series and simple applications. Fourier transforms,
Parseval's theorem, convolution, and their simple applica-
tions. Laplace transforms, initial value problems, simple ap-
plications, transients in circuits, convolution.

12 5
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3. -Dj#e?'er&flar #qaatlon.9, G. F. Simmons, Mcgraw-Hill, 2006

4. Ord£na7y Z)ilFeTerzdlar Fq aZzon.s, V. ]. Arnold, MIT Press, 2009.

5. iWafheznaffca/ .ve#hods /or Phg/s casts, 7th Edi-dion, G. Arfken and Hans J. Mreber, Elsevier,
20]2
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3.2 P302: Classical Mechanics l

3.2.1 Learning Objective(LO):
This course serves as a foundation to ensure an appropriate levelof understanding of the statics and

the competence to get selected for Ph.D. programs in reputed national and internationalresearch
institutes/universities.

3.2.2 Course Outcomes (CO)

CL: Cognitive Levels(R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluated C-Clreate)

3.2.3 CO-PO/PSO mapping for the course

F' fogr41①     Semest;for::%4

Int. lbl.Sc Physics 2 111

Course Clyde Clourse Title Course Type

P302 ClassicaIMechanics 1 1 Core
Credit Hours Per Week (L-T-P)

4   ] 0

llfl} iMdximumiMark$ CIA  
100 60 40

C0; N'o. EID88t:6d: {;aiatqb :.Outl4dihi$$jAt4 :th8 bhd:.:6f th ,;:codrs6, :blip
sthdentg, 'will; bQ: ablQjto::  

 l Learn about fundamentalconcepts of forces, energy, potentials, lin-
ear and angular momentum.guiar nionienl uni.

  Learn about central force, trajectories, orbits, center of mass, and
relative motion.  

3 Perform a rigorous exercise in Newtonian Mechanics, including ap-
plications to rigid bodies.piicatiolis L(i ngiu uuuicu.  

[' Learn about the statics and dynamics of Einstein's special relativ-
ity.ny.

U

U['
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H 3" Strom)g; "2" hloderate; "l" = Low; "-" = No Correlation

3.2.4 Detailed Syllabus: P302 Classical Mechanics l

3.2.5 Suggested Texts and References:

1. .4n JntroductZon to Mechanics, lst Edition, D. Kleppner and R. J. Kolenkow, Tata
Mcgraw-Hill Education, 2007.

2. C'rassfcat .A/echan£cs, 5th Edition, T. W. B. Kibble, F. Berkshire, World Scientific, 2004.

3. /ntrodacffon lo SpecfaZ -Re/atfufty, R. Resnick, Wiley (India), 2012.

4. Spacetime Physics, 2nd Edition, E. F. Taylor, J. A. Wheeler, W. H. Freeman and Co., 1992

5. C'iassfcaZ ]l/echanfcs, N. C. Rand, P. S. Joan, Tata Mcgraw-Hill E(1)lcation, 2001..

c01 3 3 3   2 L 3 l   3 2 3 l 2 l 3

C02 3 3 3   2 L 3 l   3 2 3 l 2 l 3

C03 3 3 3   2 L 3 l   3 2 3 l   l 3

C0:4 3 3 3   2   3     3 2 3 l   l '3

  3 3 3   2 l 3 l   3 2 3 l   l 3

Unit No. Topics N'o.
of
Lec-
tures

CIO: :N6.

l Recap: Newton's laws, vector algebra, gradient; momentum,
energy, constraints, conser\-ative forces, potential energy, an-
gular inolnentum. Inertial and non-inertial frames, fictitious
forc es .

8 l

11 Foucault pendulum, effects of Coriolis force. Central forces,
conservation of energy and angular momentum, trajectories,
orbits, I/r potential (quadrature) , classical scattering, two-
body problem, center of mms and relative motions.

12 2

111 Rigid body motion, moment of inertia tensor, energy and an-
gular momentum, Ruler's theorem, motion of tops, gyroscope,
motion of the Earth. Introduction to Lagrangian through
variational principle, applications of variational principle.

15 3

lv Relativity: Historical background, inconsistency of electro-
dynamics with Galilean relativity. Einstein's hypothesis and
Lorentz transformation.

15 4

V Doppler shift, energy, momentum and mass, mass-energy
equivalence. Four-vector notation, consistency of electrody-
namics with relativity.

10 5



40

3.3 P303: Electromagnetism

3.3.1 Learning Objective (LO)

Topics covered in this syllabus form the foundation of electrostatics and magnetostatics in physics,
preparing students for more advanced studies in electromagnetism.

3.3.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remembers U-Understandings Ap-Apply; An-Analyze; E-Evaluated C-Create)

3.3.3 CIO-PO/PSO mapping for the course

?0/CQpOs
'i!;f::2:'1 3::1 .4 :1:;;S'1: 6 ;1;:;7 :l/i

r'
\.t

  SubjQ+t   S6mest6i.

Int. h4.Sc Physics 2 111

Course Code Course Title Course Type
P303 Electromagnetism Core

Credit Hours Per Week (L-T-P)
L T P

4 3 l 0

Mafimtiin Mftlks   ESE
100 60 40

    CL

l Learn about integral and difTerentialform of Gauss's law, scalar po-
tential, understand how complex charge distributions can be sim-
plified into multipole expansion, method of images, and understand
the relationship between work and energy in electrostatic systems.

U

2 Learn about key principles of electric fields in different materials
and the behavior of dielectrics.

U

3 Gain a comprehensive understanding of magnetic fields, their gen-
eration, and how materials interact with them in magnetostatics.

U

4 Explain and solve advanced problems based on classical electrody-
namics using Maxwell's equations.

E

5 Learn about the interaction of electromagnetic waves with various
media, including energy transfer and wave behavior in different
environments.

U
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"3" = Strong; "2" = N4oderate; " 1" = Low; "-" = No Correlation

3.3.4 Detailed Syllabus: P303 : Electromagnetism

1. /nZroducffon to .BZectrodynamfcs, 4th Edi

3

bii)};1"13. J. Grifhths, Addison-presley 2012

  3 3 3 2 2 2 3 2 2 3 2 3   3 2  
C02 3 3 3 2 2 2 3 2 2 3   3 2      
C03 3 3 3 2 l2 2 3 2 2 3 2 3        
C04 3 3 3 2 2 2 3 2 2 3 2 3   3 2  

  3 3 3 2 2 2 3 2 2   2 3        

Unit No. Topics N'o.
of
Lec-
tures

CO N'o.

l Electrostatics: Couloinb's law, Electric field, Gauss' law in
differential and integral finns, Scalar potential, Poisson and
LapLace equation)s, Discontinuities in Electric field a,nd poten-
tial: electrostatic boundary conditions, Uniqueness theorem,
conductors and second uniqueness theorem, method of im-
ages, multipole expansion, K-ork and energy in electrostatics.

12 l

11 Electric Fields in matter: dielectrics, polarization, bound
charges, notion of electric displacement, Gauss' law in pres-
ence of dielectrics, boundary conditions, linear dielectrics:
susceptibility, permittivity, dielectric constant, boundary
value problems, energy in dielectric system.

10 2

111 hlagnetostatics: Lorentz force law, steady currents,
Biot Savant law, Ampere's law, vector potential, magneto-
static boundary conditions, multipole expansion for vector
potential, magnetic scalar potential. Diamagnets, paramag-
nets, and ferromagnets, magnetization, bound currents, the H
field, boundary conditions, magnetic susceptibility, and per-
meability.

12 3

lv Electrodynamics: Electromotive force, electromagnetic induc-
tion and Faraday's law, induced electric fields and inductance,
energy in magnetic fields. Maxwell's equations: equation of
continuity and Modification in Ampere's law, Gauge transfor-
mations, Lorentz and Coulomb gauge. Maxwell's equations in
matter, integral and diKerential forms, boundary conditions.

12 4

V Poynting's theorem, conservation of momentum, angular mo-
mentum. Lossy media, Poynting's theorem for lossy me-
dia. Wave equation, electromagnetic waves in vacuum, plane
waves, propagation in lossless and lossy linear media, absorp-
tion and dispersion, reflection at the interface of two lossy
media, guided waves.

14 5



2. Classical .EZecfdcffg and Magnetism, 2nd Edition, W. K. H. Panofsky and M. Phillips, Dover,
2005.

3. Engfzeedmg EJectr07/tagneCfcs, 2nd llkiition, Nathan Eda, Springer, 2007.

42

0'
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3.4 P304: Waves and C)scillations

3.4.1 Learning Objective(LO):
This course covers essential topics in wave mechanics, oscillations, and sound theory. Students use
both analytical mathematics and numerical methods to explore the subject. In particular, they
should be able to analyze experimental oscillator or wave phenomena, such as sound, using suitable
methods. Students should have competence to get selected for Ph.D. programs in reputed national
and international research institutes/uni\ ersities.

3.4.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remembers U-Understanding; Ap-Apply; An-Anal!?e; E;evaluate; C-Create)

£- 'heh" £% xgz''''~

P+:pgraxp Subject   Semes#br

Int. M.Sc Physics 2 111

Course Code Course :Title Course Type
P304 Waves and Oscillations Core

Credit Hours Per Week (L-T-P)
L T P

  3 l 0

Mfximuih Matk$ CIA  
100 60 40

  E4petit+d CQyrse :q)]4t:comQgilAt '; t+e .en4:lHf:the g#li+'se, thg
stud6ntg will bb: able to:

GL

  Students should be able to understand physical characteristics of
SHM and obtain solutions of the oscillator using differential equa-
t;ions.

U

2 Students should be able to describe and calculate what happens
when waves move from one medium to another, and be able to
explain dispersion and group and phase velocity.

U

3 Students should learn how to use geometric optics to describe and
explain optical instruments, and by simple measurements estimate
what strength glasses a person needs.

An

4 Students should be able to explain how several waves or parts of
waves interact, and be able to calculate and analyze diHraction and
interference phenomena, and explain the conditions required for
such phenomena to appear.

An

5 Students should learn a comprehensive understanding of wave me-
chanics, optics, and plasma physics.

U
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3.4.3 CIO-PO/'PSO mapping for the course

"3" = Strongl"2" ;; A'loderatel"l" :: Lowe"-" = No Correlation

3.4.4 Detailed Syllabus: P304 : Waves and Oscillations

3.4.5 Suggested Texts and References:

1. Wades, BerkeZeZ/ Physics Course UoZ. 3, Frank S. Crawford, Tata Mcgraw-Hill Education,
Dnl I

2. /ntroducCfon to fhe Physics o/ Wades, Tim Freegarde, Cambridge U :tiv. Press. 2012

The Ph#sfcs o/ Wades, How:
http ://www .people .fas .h;

.georgi
tgeorgi/new.htm)U

pol:/QO POs

ill:l::$ 141i$1:l :: l&l:l$ili l:i
P:SQ

  3 3 3 23 2 3 2 2 3 2 3 2 3 l  
C02 3 3 2 2 3 2 3 2 2 3 2 3 2 l l  
C03 3   32 3 2 3 2 2 3 2 3 2 3 l  

      3 2 3 2 3 2 2 3 2 3 2 3 l  
  3 3 3 2 3 2 3 2 2 3 2 3 2 2 l  

Unit No. Topics No.
of
Lec-
tures

CO N'o.

l Free oscillations, Simple harmonic motion, damped and forced
oscillatiolis; Coupled oscillators, normal modes, beats, infinite
coupled oscillators and dispersion relation of sound; vibrating
stringltravelling and stationary waves; Amplitude, phase and
energy. Derivation of n'ave equation for a string; Longitudinal
and transverse n'fives.

15 l

11 \A''fives in two and three dimensions, the wave vector, wave
equation, linearity, superposition, Fourier decomposition of
a wave, notion of wave packets, phase and group velocity.
Example of mechanical staves (sound wa\-es), speed of sound
in air, effect of bubbles, natural observations and qualitative
explanations.

15 2

111 String and wind instruments. Chladni plates. Propaga-
tion in changing media, continuity condition, characteristic
impedance. Snell's laws and translation invariant bound-
ary, prism, total internal rejection, evanescent waves. Water
waves, ocean waves, Tsunami.

15 3

lv Electromagnetic waves, polarization, interference. 6 4

V F*raunhofer diRraction. Shock waves, boat wakes, linear anal-
ysis of the Kelvin wake. Alfven waves(qualitative).

9 5
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3.5 H302 History and Philosoplly of Science

3.5 . 1 Learning Objective (LO)
The ann of this course is to provide students with an understanding of the historical development of
science with a focus on ancient Indian contributions, and to introduce key concepts in the
philosophy of science. It seeks to foster an appreciation of the interplay between science, culture,
and philosophy, and to develop critical thinking skills regarding scientific inquiry and methodology.

3.5.2 Co««se Outcomes (CO)

CL: Cognitive Levels (R-Remembers U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create)

3.5.3 CO-PO/PSO mapping for the course

P:t'dgtairp Subject Year S6m69tdt

[nt. h4 .Sc Physics 2 111

Co:urge Code Course ::Title Course Type
H302 History and Philosophy of Science Core

Credit Hours Per Week (L-T-P)
L T P

2 2 0 0

Maximulh IM.irks CIA ESE
L00 60 40

CO No. Expect.ed CoyFse Ovtci)mQ.$ At the end of the Qdurse, the
stdd6hts will :be :ibid: tia:;:q:l: ::

CL

  Understand the foundational aspects of ancient Indian science and
civilization, and their contributions to various fields.

U

2 Analyze the works of key figures in allcient Indian science and assess
their impact on modern science.

An

3 Comprehend scientific concepts and innovations in ancient India,
including mathematics, astronomy, and technology.

U

4 Evaluate philosophical perspectives on science, inc]uding scientific
methodology and the nature of scientific revolutions.

E

5 Distinguish between science and pseudoscience, and apply critical
thinking to assess scientific claims.

Ap
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"3'' = Strong; "2'' = .DEoderatel"l" = Lowe "-" = No Correlation

3.5.4 Detailed Syllabus: H302: History and Philosophy of Science

C02 3 3 3   3 2 3 2   2   3 2 2 l l

  3 3 3   2 2 3 2 L 2 l 3   2 l  
C04 3 3 3   3 2 3     2 l     l l  
C05 3 3 3     2 3 L l 2   3   l l  

Unit No. Topics N'o.
df
Lech.

CO No.

l li'oundations of Ancient Indian Science and Civiliza-
tion
Indian civilization from pre-historic times to the Indus Val-
ley Civilization; ll-aditional Knowledge Systems; The Vedas
and their influence on sciences Main Schools of Philosophyl
Ancient Education Systems: Takshashila University, Nalanda
University; Knowledge export from Bharata; Strengths and
potentialities of ancient Indian science.

6 l

11 Pioneers of Ancient Indian Science
b,mathematics and Astronomy: Key Figures - Aryab-
hata, Varahamihira, Bhaskaracharya, Madhavacharya; Ker-
ala School of Mathematics and Astronomy.
b'medicine and Biology: Key Figures - Charaka, Sushruta, Ji-
vaka; Ancient Indian medicine and biology.
Phi[osophy and Logic: Key Figures - ]<anada, Patanja]i,
Panini, Kautilya.
Women in Science: Lopamudra, Ghosha, Gargi, Maitreyi.

6 2

111 Scientific Concepts and Innovations in Ancient India
N'mathematical Concepts: Concepts of Zero and Pi, Number
System, Pythagoras Theorem in Vedic Mathematics.
Astronomy and Cosmology: Units of Time (Kale), Sun,
Earth, Moon, and Eclipses; Earth's sphericity and rotations
Vedic Cosmology and modern concepts; Archaeoastronomy.
Physics and Technology: Concept of clatter, Life, and Uni-
verse; Gravity in ancient Indian texts; Vimana: Aeronautical
Sage Agastya's Model of Battery; Velocity of Light in Vedic
literature

8 3

lv Introduction to Philosophy of Science
\What is Science?; Scientific Methodology; Falsificationism;
Scientific Reasoning; Scientific Temperament; Explanation in
Sciences Realism and Instrumentalism; Scientific Change and
Scientific Revolutions.

5 4

Continued on next page
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3.5.5 Suggested Texts and References:

L- Stephen F. Mason, .4 -#fs£07' o/ the Sciences, blacmillan Pub. Co. (1962).

2. D. b/[. Bose, S. N. Sen, B. V. Subbarayappa, '4 Concise -History o/ .Science in /zzdfa, INCA
(1971)

3. Samir Okasha, Philosophy o/ Scdezzce -4 Mez Shod Jntzodvct£on, Oxford University Press
(2002).

4. 'Thomas Grump, A BMej H£stor'y of Science: As Seen Through the Development of Scienti$c
Jnsframenfs, Running Pressl Carroll & Graf edition (2001).

5. Ron barre, Great ScdenZI/ic .E:Wehmenfs, Oxford University Press (1983).

6. Lloyd Mote and JeHerson bane Weaver, The Stat o/ Physics, Avon Books (1992).

7. Colin A. Ronan, The C'ambhdge /ZZustrufed .fast07y o.f World Science, Cambridge-Newnes
(1982).

8. Helaine Senn and Roddam Narasimha (Eds.), -Ence/cZopaedfa o/ OZassfcaZ /md arz Sciences.

9. Bhag Chand Chauhan, 7'e ;tbooA on The Knowledge .Sg/stem o/ .Bhamafa.

10. Sibaji haha et al., J stora/ o/ Science in /nada VoZwme-Z, Part-/, PaM-/7. UoZume I/'/I/I,
Nationa[ Academy of Sciences, india and The Ramakrishna Mission Institute of Culture,
Kolkata (2014).

11. Pradeep Kohle et al. (Eds.), Phds o.f /nada- A Glimpse o/ /ndfa 's Scfent⑦c #er£tage,
Sanskrit Bharati (2006).

12. Keshav Dev Verma, Vedic Phg/s cs, Motilal Banarsidass Publishers (2012).

13. Suresh Soni, /nd€a 's GZoNous Scientj#c 7}adftfon, Ocean Books Pvt. LtdZ..(20llg).

Unit No. Tops's (Continued) No .
of
cect.

CO N'o.

V Rationality, Objectivity, and Scientific Inquiry
Values in Science: Rationality and Objectivity; Values in sci-
cntihc practice.
Science vs. Pseudoscience: Demarcation criteria; Case studies
of pseudoscience; Group presentations by students on pseu-
doscience examples.
Great Scientific Experiments: Eratosthenes' ExperimentIHis-
torical experiments in science; Group presentations by stu-
dents on significant experiments  

5
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3.6 PL301: Physics Laboratory 111

3.6.1 Learning Objective (LO)

Students willconduct experiments to build a practical understanding of key physics concepts related
to circuits, optics, thermodynamics, and classical physics experiments. This laboratory course aims
to develop experimentalskills and deepen conceptual knowledge through hands-on experiences,
reinforcing theoretical Learning

3.6.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-UnderstandingIAp-Applyl An-Analyze; E-Evaluate; C-Create)

3.6.3 CO-PO/PSO mapping for the course

Pf6grjajiii Subject    
Int. M. Sc Physics 2 111

Course: Code Course Title Course Type
PL30] Physics Labor'amory - ]]] Core

Credit Hours Per Week (L-T-P)
L   P

3     6

Mlgkiiiititdll Mlbl#kg    
100 60 40

CO .N6. Expected::Qobfse iObteornesliAtllt:hbjbhd :6f tKd: ?c6\u'gQ, the
gtud6ntb i&ill; b6 ,able tt)!

CL

l Understand the frequency response of R-C circuits, LC circuits, and
R-L-C circuits, including the phase diHerence between) voltage and
current.

U

2 Apply concepts to observe and analyze interference patterns, New-
ton's rings, polarization, and refraction of light.

Ap

3 Understand heat capacity of air and use thermocouples or platinum
resistance tl:lermometers for temperature measurements.

U

4 Apply the principles of gyroscopes to determine their laws and un-
derstand their applications.

Ap

  Apply the technique of Nlillikan's oil drop experiment to measure
the charge of an electron.

Ap
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''3" :: Stl'ong; "2" = Moderate; "l" Low; " " = No Correlation

3.6.4 Detailed Syllabus: PL301 Physics Laboratory - lll

3.6.5 Suggested Texts and References:

1. ,4d'Danced PractfcaZ Phg/sacs /or Stzzdents, B. L. Worsnop and H. T. Flint,
Ltd., London.

  3 3 3 L 2 2 3 2     2          
  3 3 3   2 2 3 2 l 3 2          

Q03 3 3 3   2 2 3 2 l 3 2          
C04     3   2 2   2 l 3 2          
C05 3 3 3 l 2 2 3 2 l 3 2 3 2 2 l l

Unit No. Topics N'o.
of
Lec-
Lures

CO No.

l Frequency response of R-C circuit (concept of cut-off fre-
quency and filter) and frequency response of LC circuit; con-
cepts of phase difference between voltage and current in these
circuits, phase factor for appliances using AC mains supply;
R-L-C (series/para]]e]) resonance; transient response in RLC
series circuit.

18 l

11 Study of Newton's rings and interference in wedge-shaped
filmsl study of double refraction in calcite/quartz prisms, po-
larization of the refracted light rays, optical activity in dex-
trose and fructose.

18 2

111 Soldering experience - make a gated timer with an indicator;
measurement of heat capacity of air.

18 3

lv Use of thermocouple/platinum resistance thermometer, use of
instrumentation amplifier in amplifying signal from thermo-
couple.

18 4

V Study of the laws of a gyroscope; determination of the charge
of an electron by Millikan's oil drop experiment.

18 5
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3.7 GL30] Applied Electronics Laboratory

3.7.1 Learning Objective (LO)
This course provides hands-on experience l\ith microcontroller system EXPEYES, Python
progralnnling, and sensor-based data collection. Students will gain practical knowledge of
microcontroller operations, programming languages, and interfacing techniques, which are essential
for embedded systems and practical electronics.

3.7.2 Course Outcomes (CO)

be ,able : to

Learn about microcontroller systems, focusing on expEYES and
ATmega32, including the use of the expEYES kit for monitoring
pendulum motion and capacitor charging/discharging

Understand binary numbers, microprocessor and microcontroller
concepts, including CP(J, memory, data buses, and instruction sets

Gain knowledge of programming concepts, assembly language, and
1/0 pro

Apply C language for writing larger programs, including data ac-
quisition and signal conversion, as K'ell as understanding Python
integration with expEYES

Perform automated measurements using expEYES, including ex
periments such as temperature monitoring and pH measurement,
utilizing a variety of sensors

CL: C

3.7.3

.Understandings Ap-Apply)gnitive Levels (R-Rel

co-po/pso h the course:

An-Analyze; E ; C-Create)

pd/(;Q POs 'pch

Progr;atta Subject   Sem69t6}

Int. M.Sc Physics 2 111

Course Code Course Title Course '[)pe
GL301 Applied Electronics Laboratory Core

Credit Hours Per Week (L-T-P)
L T P

2     4

  CIA  
100 60 40
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"3" = Strong; "2" = Moderated"l" Lowe " " = No Correlation

3.7.4 Detailed Syllabus: GL301 Applied Electronics Laboratory

3.7.5 Suggested Texts and References

1. Phoenfz; (7ornputer .rrztezl/aced Science ErpedmenZs, B.P. Ajith Kumar, availabl
http://vww . iuac. re s. in/dab/phoenix/

2. eapEYES mfcrocorztzoZler sg/stem, B.P. Ajith Kumar,
http ://www . i.uac . res. in/dab/phoenix/

-le at

    2 3 4 5 6   gil;;9 1!0 lrl   2 3 4  
C301 3   3 L 2 3 3 2 l 3 2 3 2 2 3  
G02 3 3 3 L 2 3   2 13 2 3 2 2 3  
C0:3 3 3 3   2 3 3 2 l   2          
C04 3 3 3 l 2 3 3 2 l 3 2 3 2 2 3  
C0:5 3 3   l 2 3 3 2   3 2 3 2 2 3  

  Topics N'o!.
df
Lec-
tunes

CO No.

l The course is based on the microcontroller system expEYES
and 'Microhope ' based on ATmega32 microcontroller, devel-
oped at ]UAC under a UGC program. Use of expEYES kit
for monitoring pendulum motion, charge, and discharge of a
capacitor

12 l

11 Revision of concepts of binary numbers: 'Bit ' , 'Byte ' , 'Word ',
hexadecimalnumberslConcepts of microprocessor and micro-
controllers - CPU, registers, lnemoiy (RAM, ROM, di#erent
kinds of ROM), data and address bus, decoder, encoder, in-
struction set, etc.

12 2

111 Review of concepts of Digital to Analogue Conversion (DAC)
and Ana[ogue to Digital Conversion (ADC), ]ntroduction to
microcontroller ATmega32 (used in expEYES). Concepts of
programming, flowchart, assembly language. and simulator.
Simple 1/0 programming for ATmega32.

12 3

lv C language for writing larger programs, such as monitoring
temperature, which uses ADC of ATmega32. Concept of in-
terrupt and its use in real-time data acquisition. Introduc-
tion to clements of Python language and integration with ex-
pEYES.

12 4

V Automated measurement of simple experiments under ex-
pEYES, including applications such as temperature monitor,
pH meter, calorimeter, and protein measurement. Introduc-
tion to sensors like temperature, pressure, humidity, pH sen-
sors, photodetectors, etc.

12 5
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3. The AVR bri,crocontrolier and Embedded Systems Using Assemb
Nah)i, S. b4naimi, Pearson Publications. Delhi. 2013.

y and (-;, A.JA'Mazidi, S



SEN4ESTER lv

4.1 P401: Mathematical Physics 11

4.1.1 Learning Objective (LO)
Students should gain a deep understanding of mathematical methods used in physics, especially in
difleiential equations, censors, and group theory. This course aims to build a strong nlatliematical
foundation that is essential for advanced topics in theoretical and applied physics.

4.1.2 Course Outcomes (CO)
Course Outcdthds At ;the;. ehd of th6 !:tlQdrse.,; the :l:GL

bill b6 able to
Apply knowledge of partial differential equations in curvilinear c(>
ordinates to solve physical problems

Understand inhomogeneous equations and utilize Green's functions
in 1, 2, and 3 dimensions

Comprehend and apply tensor calculus, including contravariant and
covariant notation, and utilize Levi-Civita symbols and pseudo ten
sirs

Understand and solve integral equations, including Hedholm and
Volterra equations, and explore their applications

Subject Semester

Int. INI.Sc

Course Code
Physics 2 lv

Course :Title Course ;Type

P401 Mathematical Physics - ll Core

Credit Hours Per Week :(L-T-P)
L T P

4 3 l 0

100 60 40
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4.1.3 CO-PO/PSO mapping for the Gout'se

"3" :: Strong; "2" Moderate; "l" = Low; "-" = No Correlation

4.1.4 Detailed Syllabus: P401 Mathematical Physics - ll

4.1.5 Suggested Texts and References:

1. MafhematfcaZ /Wefhods /oz Phg/sfcfsts, 7th Edition, G. Arfken and Hans J. Wbbcr, Elsevier

2. Mathematics /or Ph3/sfcfsts, P. Dennery and A. Krzywicki, Dover 1996.

3. Mathematics /or Quantum a4echanfcs, 4th Edition, J. D. Jackson, Dover 2009.

4;. EI,elneTtts of Grout) Theory for Physicists. A.. \N. l\aAh.

5. Lectures on Groups and Hector Spaces /or Physicists, C. J. ]sham, World Scientific 1989.

2012

PO/c:o POs  
  3 3 3 12 3 3 2   3 2 3 3   L 3

  3 3 3 12 3 3 2   3 2 3 3      
  3 3 3 l 2 3 3 2   3 2 3 3   l  
  3 3 3 l 2 3 3 2   3 2   3      
  3 3 3 l 2 3 3 2   3 2 3 3      

Unit No. Topics No.
df
Lec-
Lures

CO No;

l Review of curvilinear coordinates, scale factors, Jacobian.
Partialdifierentialequations in curvilinear coordinates, clmsi-
fication. Laplace equation, separation of variables, boundary
conditions, initial conditions, examples

12 l

11 Inhomogeneous equations, Green's functions in 1, 2, and 3
dimensions.

12 2

111 Tensor calculus: contravariant and covariant notation, Levi-
Civita symbol, pseudo censors, quotient rule, dual censors.

12 3

lv Integral equations: Fredholm and Volterra equations, separa-
ble kernel, applications. Elementary group theory and group
representations, cyclic, permutation groupslisomorphism, ho-
momorphism.

12 4

V Subgroups, normalsubgroups, classes and cosetslorthogonal,
rotation group, Lie group; equivalent, reducible, irreducible;
Schur's gemma.

12 5
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4.2 P402: Quantum blechanics l

4.2.1 Learning Objective(LO):

The primary objective of this course is to provide students with foundational knowledge in quantum
mechanics, focusing on key concepts such as Have--particle duality, uncertainty principles, quantum
measurement, and quantum dynamics. Students will develop an understanding of the core principles
that ui)derpin quantum systems and learn hon these principles diner from classical mechanics.

4.2.2 Cou«se Outcomes (CO)

CL: Cognitive Le't els(R-Remember; Ap-Apply; An-Analyze; E-E ''l«2te; C;agate)

4.2.3 CO-PO/PSO mapping for

p67d6' POs PSO

Subject Semester
[nt. .L].Sc Physics 2 lv

Course Code Course Title Course Type
P402 Quantum Mechanics - I Core

Credit Hours Per Week (L-T-P)

3

CIA ESE
L00 60 40

}Rtpedt$dl:(?Qyr$:e : {l)titc(3iiie1lA:t; : t h$ =:ihdi .drlth6 : :doth'b6,1thb
; l$tudexlts:ilwill .bd:: able : t6 :

Understand the inadequacy of classical mechanics and the need for
quantum mechanics to describe physicalphenomena at microscopic
scales.

U

2 Explain tile differences between classical and quantum mechanics,
understand quantization of physical variables, wave function, and
its interpretation.

U

Understand the postulates of quantum mechanics and apply them
bo solve problems involving wave functions for simple quantum sys-
tems.

U

Understand and analyze l-D scattering phenomena in quantum me-
chanics, including tunneling elects.

;] Acquire the essential background knowledge to advance to Quan- I
tum b'mechanics ll (P501). 1
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"3" = Strong; "2" :: hloderatel"l" = Lowe"-" :: No Correlation

4.2.4 Detailed Syllabus: P402 : Quantum Mechanics -l

  l 2 3 4 5 6   8 9 10 jg} i l;l il: l:2
3 4 5

c01 3 3 3 2 2 l 2 3 2 3 23 3 l l 3

  3 3 3 3 2   2 3 2 3 2 3   l l  
G03 3 3 3 3 2 L 2 3 2 3 2 3 3 l l 3

  3 3 3 3 2   2 3 2 3 2 3 3 l l 3

  3 3 3 3 2 L 2 3 2 3 2 3 3   l  

Unit: No. Topics No.
of
Lec-
tures

C0: N'o.

l Quantum Mechanics: The Main Experiment, Double-slit ex-
periment with light, Trouble with Maxwell, Digression on pho-
tons, Photoelectric erect, Compton effect, .Klauer waves, Pho-
tons versus electrons, Tile Heisenberg uncertainty principle,
states of position and momentum in QM, Heisenberg micro-
scope, The wave function W, Collapse of the wave function.

10 l

11 The Wave Function and lts Interpretation, Probability in clas-
sical and quantum mechanics, Statistical concepts: mean and
uncertainty, Quantization and Measurement, more on mo-
mentum states, Single-valuedness and quantization of mo-
mentum, Quantization, the integral of ⓕ.(z), Measurement
postulate: momentum an example solvable by inspection, us-
ing a llormalized Q, Finding .4(p) by computation, Fourier's
theorems.

14 2

111 Measurement postulate: general, more than one variable,
States of Definite Energy, Free particle oil a ring, Analysis
of energy levels: degeneracy, Particle in a well, The box: an
exact solution, Energy measurement in the box.

12 3

lv Scattering and Dynamics, Quantum scattering (L-D), Scat-
tering for .F > Uo, Scattering for E < UO, 'launneling, Quan-
tum dynamics, A solution of the time dependent Schr6dinger
equation, Derivation of the particular solution ④z(z, t), Spe-
cial properties of the product solution, General solution for
time evolution, Time evolution: a more complicated example.

12 4

Continued on next page
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4.2.5 Suggested Texts and References:

\. Fzndamentats of Physics ll - Etectromagnetfsm, Optics, and Quantum Mechanics (The Open
Hare Courses $edes), R. Shankar.

2. /ntroductfon to QtzaTztzm Mechanics, 2nd Edition, D. J. Grifhtlis, Pearson Education 2008.

3. Qt£a7ztum /14echanfcs, 3rd Edition, L. 1. Schi#, Tata Mcgraw-Hill 2010.

4. Quantum A/ethan cs / and .ll, Cloud Cohen Tannoudji, B. Diu and F. Laloe, Wiley 2006.

5. .hectares on Quantum .Mechanics, S. Weinberg, Oxford University Press 2012.

Unit No. Topics (Continued) No.
of
Lec-
Lures

CO No.

V Discussion on postulates of quantum mechanics, Eigenvalue
problem, The Dirac delta function and the operator X, Pos-
t;ulates: anal. b/many particles, bosons, and fermions, [dcn-
t;ica] versus indistinguishab]e, implications for atomic struc-
ture, Energy-time, uncertainty principle, Time-Independent
Schr6dinger Equation: Stationary States, The infinite Square
\yell, The Harmonic Oscillator, Algebraic l\lethod, Analytic
b.method, The Free Particle, The Delta-Function Potential,
Bound States and Scattering States, The Delta-Function K'ell.
The Finite Square Well.  

5
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4.3 G401: StatisticaITechniques and Applications

4.3.1 Learning Objective(LO):
The objective of this course is to provide a comprehensive introduction to statistical methods used
to analyze data, interpret results, and make informed decisions based on statistical evidence. The
skills gained in this course are valuable across fields that rely on data-driven research Bild
decision-making

4.3.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; IJ-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create)

4.3.3 CO-PO/PSO mapping for the course

  Subject    
Int. ht.Sc Physics   lv

Co-urge Code Course Title Course T)pe

G401 Statistical Techniques and Applications Core

Credit Hours Pel ': Week :(L-T-P)
L   P

4 3   0

Mlaximluml Marks CIA ESE

100 60 40

CO No. ExpQqted IC(iurs6 0htcomesjIAt;l:th4:: pdii of th6 cqUrsql'ithQ
students::twill be :abed to:  

l Learn about the purpose of studying statistics and understand the
foundation for how probability influences statistical analysis.

U

2 Understand various probability distributions, including Binomial,
Poisson, Normal, Gamma, and others.

U

3 Apply h4onte Carlo techniques for generating and analyzing statis-
tical distributions.

Ap

4 Learn deconvolution methods, inodellitting, managing errors, and
interpreting complex data patterns.  

5 Understai.ld different types of statistical tests and gain hands-on
experience in statistical computing

Ap
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"3'' = St;Fong; ''2" = Moderated"l '' = Low; "-" = No Correlation

4.3.4 Detailed Syllabus: G401 : Statistical Techniques and Applications

4.

L. Sta tistics: A Gui,de to the
John Wiley 1989.

2. The Statistical Analysis o.f

/

Jse of Statist.

lentaZ z)l;taf John

n fhe Phg/sfcaZ Sciences, R.J. Barlow,

Mandel, Dover Publications 1984

C02   3 3   2 2 3 l   3 2 3 3 2 l  
C03 3 3 3 2 2 2 3 l   3 2 3 3 2 3  
G04 3 3 3 2 2 2 3 l   3 2 3 3 2 3  
C05 3 3 3 2   2 3 L   3 2 3 3 2 3  

Limit No. Topics N:o.
of
Lec:
lures

CO :No.

l Purpose of Statistics, Events and Probabilities, Assignments
of probabilities to events, Random e\ants an.d variables, Prob-
ability Axioms and Theorems. Probability distributions and
properties: Discrete, Continuous and Empiricaldistributions.
Expected values: Mean, Variance, SkeKness, Kurtosis, Mo-
ments and Characteristics Functions.

12 l

11 :llypes of probability distributions: Binomial, Poisson, Nor-
mal, Gamma, Exponential, Chi squared, Log-Normal, Stu-
dent's t, F distributions, Central Limit Theorem.

10 2

111 h4onte Clarlo techniques: hclethods of generating statistical
distributions: Pseudorandom numbers H'om computers and
from probability distributions, Applications. Parameter in-
ference: Given prior discrete hypotheses and continuous pa-
rameters, Maximum likelihood method for parameter infer-
ence. Error Analysis: Statistical and Systematic Errors, Re-
porting and using uncertainties. Propagation of errors, Sta-
tistical analysis of random uncertainties, Averaging Clorre-
lated/Uncorrelated Measurements .

13 3

lv Deconvolution methods, Deconvolution of histograms,
binning-free met.bods. Least-squares fitting: Linear, Polyno-
mial, arbitrary functions: with descriptions of specific meth-
odsl Fitting composite curves. Hypothesis tests: Single and
('omposite hypothesis, Goodness of fit tests.

12 4

V P values, Chi-squared test, Likelihood Ratio, l<olmogorov-
Sinirnov test, Confidence Interval. Co-variance and Corre-
lation, Analysis of Variance and Covariance. Illustration of
statistical techniques through hands-on use of computer pro-
grams.

13 5

3.5 Suggested lbxts and References: rittz..... lo.!f$#lff$Pz'l #:!2i£i2 \....g
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3. Data Redtzctlon azd .Error -4na ysds Jor the P/}ysfcat Sciences, 3rd Edition, Philip Bevington
did Reit;h Robinson. blcGrax\ Hill 2003
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4.4 PL4011: Physics Laboratory lv

4.4.1 Learning Objective (LO)

This course aims to develop students' skills in conducting physics and electronics experiments using
the ExpEyes kit, including designing, conducting, and analyzing various experiments. It provides
practical experience essential for further research or careers in applied physics.

4.4.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Applyl An-Analyze; E-Evaluate; C-Greats .A
4.4.3 CO-PO/PSO mapping for the co

P}6gtaln SubjeiPt   Semester

Int. MI.Sc Physics 2 lv
Clourse Code Course Title Course Type

PL401 Physics Laboratory - IV Core
Credit Hours Per Week (L=T-P)

L T P

      6

Max:imam Marks GIA  
L00 6() 40

  stUdbnt# wi]] be ab16 to:
CL

l Apply the PHOENIX microcontroller system in conducting 20
physics experiments, including experiments on the Helmholtz res-
orlator.

An

2 Understand and determine the resolving power of optical gratings
and study atomic spectra of selected elements.

An

3 Conduct experiments involving gamma count detection using a
Geiger-Muller (GM) counter and analyze the results.

An

4 Understand and experiment with black body radiation using both
optical and thermal methods.

U

5 Analyze electricaland thermalconductivity of metals, as welles the
normal and transient responses of electrically coupled oscillators.

An
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"3'' = Strongl"2" :: 1/[oderate; "]" = Low; "-" = No Correlation

4.4.4 Detailed Syllabus: PL401 : Physics Laboratory - IV

4.4.5 Suggested Texts and References:

1. Phoen2i. Computer /rztez:faced .Science Ea;perfments, available at
http ://www . i.uac . res . in/dab/phoenix/

2. The .4a o/ EaperfmentaZ Phg/sacs, D. W. Preston and D. R. Dietz, Wiley 1991.

3. Manual of Espedmevttal Physics with Indian Academy of Sciences, Bangalore kit, R,
Srinivasan and K.R.S. Priolkar.

  3   3   2 2 3     3 2       l  
  3 3 3 l 2   3     3 2         l

C04 3 3 3 l 2       3 2         3

C05 3 3 3 l 2 2 3     3 2   2     2

l Application of PHOENIX (IUAC, New Delhi) mid'ocontroLler
system for automation in 20 experiments (six sessions), study
of acoustic resonance in Helmholtz resonator using PHOENIX
s)-stem.

20 l

[1 Resolving power of optical grating; study of atomic spectra in
hydrogen, helium, mercury.

18 2

111 Application of gamma counts from detected by G.M. counter
for study of Poisson and Gaussian distributions.

18 3

lv Study of black body radiation by optical and thermal radia-
tions.

16 4

V Study of electrically coupled oscillators - normal and tran-
sient response. Assembling components for an experiment on
thermal and electrical conductivity of metals and making of
measurements.

18 5



SEMESTER

5.1 P501: Quantum Mechanics 11

5.1.1 Learning Objective (LO)
The course aims to equip students with a deep understanding of advanced quantum mechanics
concepts, enabling them to solve eigenvalue problems, understand the quantum mechanical
treatment of harmonic oscillators, centralpotentials, and to apply perturbation theory, variational
methods, and scattering techniques.

5.1.2 Course Outcomes (CO)

E4b6cl16d:qoqlse..,:; .;;::: ':::: :: :; ;:' ' ;:: , ; , ': ":: 5iltcom€1b;Af the::%nd;lof:thg &iutgb,:;t;hb
gtbdents ①ill be able t6

understand and apply the formalism of quantum mechanics, in-
cluding Hilbert spaces, Hermitian operators, and Dirac notation,
to solve three-dimensional quantum systems such as the hydrogen
atom and angular momentum problems

pirogra+n Subs:6ct    
Int. NI.Sc I Physics 3 V

Course Code Course :Title Course Type
P501 Quantum Mechanics - ll Core

Credit Hours Per Week (L-T-P)
L T P

  4 l 0

hl£akiiniiiii !iMirks CIA E;SE

100 60 40
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CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Applyl An-AnalyzeIE-Evaluate; C-Create)

5.1.3 CO-PO/PSO mapping for the course:

"3" = Strong; "2" :: Moderate; "l" = Low; "-"

3 employ time-independent perturbation theory to solve quantum
mechanical problems involving nondegenerate and degenerate sys-
t;e)ns, and explain Ellie structure elects in hydrogen like relativistic
corrections, spin-orbit coupling, and the Zeelnan effect.

Ap

4 apply tILe variational principle and the WKB approximation to ap-
proximate solutions of quantum systems, including calculations for
t;he ground state of helium, hydrogen molecules, and tunneling phe-
nomena.

Ap

  understand and apply quantum scattering theory, perform partial
wave analysis, and use the IBorn approximation to analyze scatter-
ing processes in quantum mechanics.

Ap

PO/co POs
1 2: 3 d 5

c01 3 3 3 3 2 3 3 3 l 3 2 3 3 3 2 3

C02 3 3 3 3 2 3 3 3 l 3 2 3 3 3 2 3

G03 3 3 3 3 2 3 3 3 l 3 2 3 3 3 2 3

C04 3 3 3 3 2 3 3   l 3 2 3 3 3 2 3

GQ5 3 3 3 3 2 3 3 3 l 3 2 3 3 3 2 3
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5.1.4 1)etailed Syllabus: P501 Quantum lb/lechanics - ll

5.1.5 Suggested ll'exts and References:

1. /ntroduct on to Quart m Mechanics, 2nd Edition, D. J. GriHths, Pearson Education 2008

2. Oua?zfum Mechanics, 3rd Edition, L. 1. SchiH, Tata h,mcgraw-Hill 2010.

3. Qaanfum ]]/echanfcs .r and ]l, Cloud Cohen Tannoudji, B. Diu, and F. Laloe,

4. fecZares orz Qtzantum Mechanics, s.l;elllfX, Oxford Universijipj;lll 2012 Z\-.J;zto

20wi.

ab,d«

Unit No. Topics No.
of
Lee-
Lures

C 04IN:o .

l Formalist)t of quantum mechanics: Hilbert Space, Observables,
Helmitian Operators, Determinate States, Eigenfunctions of a
Hermitian Operator, Discrete Spectra, Contirluous Spectra, Gen-
eralized Statistical Interpretation, The Uncertainty Principle,
Proof of the Generalized Uncertainty PriiJciple, The blinimum-
Uncertainty Wave Packet, The End'gy-Time Uncertainty Princi-
pled Vectors and Operators, Bases in llilbert Space, Dirac No-
t;anon, Changing Bases in Dirac Notation Quantum Mechanics
in Three Dimensions: The Schrager Equation, Spherical Cloor-
dinates, The Angular Equation, The Radial Equation, The Hy-
drogen Atom, The Radial Wave Function, The Spectrum of Hy-
drogen, Angular Momentum, Eigenvalues, Eigenfunctions, Spin,
Spin 1/2, Electron in a hlagnetic Field, Addition of Angular
\,lomenta, Electromagnetic Interactions, hlinimal Coupling, The
Aharonov--Bohm Erect

15 l

11 Identical Particles: Two-Particle Systems, Bosons and
Fermions, Exchange Forces, Spin, Generalized Symmetriza-
tion Principle, Atoms, Helium, The Periodic Table, Solids,
The Free Electron Gas, Band Structure.

15 3

111 I'ime-Independent Perturbation Theory: Nondegenerate Per-
turbation Theory, General Formulation, First-Order The-
ory, Second-Order Energies, Degenerate Perturbation Theory,
Two-Fold Degeneracy, "Good" States, Higher-Order Degen-
eracy, The Fine Structure of Hydrogen, The Relativistic Cor-
rection, Spin-Orbit Coupling, The Zeeman Effect, Weak-Field
Zeeman Effect, Strong-Field Zeeman Erect, Intermediate-
Field Zeeman Eject, Hyperfine Splitting in Hydrogen

15 3

lv The Variational Principle: Theory, The Ground State of He-
lium, The Hydrogen Molecule lon, The Hydrogen blolecule
The WKB Approximation, The "Classical" Region, Tunnel-
ing, The Connection Formulas

15 4

V Scattering: Classical Scattering Theory, Quantum Scatter-
ing Theory, Partial Wave Analysis, Formalism, Strategy,
Phase Shifts, The Born Approximation, Integral Form of the
Schr6dinger Equation, The First Born Approximation, The
Borr} Series

15 5
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5. C?ganz'zni .Mecha7zfc.s.- 7'heory arid H.ppZfcatdons, A. Ghatak, S. Loknathan

6. Quar&fumz .Mocha?zfc C707zccpfs and .Applications, Nouredine Zettili, Second

@+
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5.2 P502: C]]assica] Mechanics - ]l

5.2.1 Learning Objective(LO):
The ob.jective of this course is to provide a detailed understanding of advanced classical mechanics,
focusing on Lagrangian and Hamiltonian formulations, canonical transformations, smalloscillations,
continuous media, and their applications. It aims to develop the theoretical foundation for analyzing
complex dynamical systems.

5.2.2 Cou-se Outcomes (CO)

CL: Cognitive Levels(R-Remember; U-Understandings Ap-Apply; An-Analyze; E-Eyqluat$;,,C-Create)

w."5.2.3 CIO-PO/PSO mapping for the col

PSO

i: :i., 2 1; 3: 1 4:;:1 5
3 l2 l2 l2 l3

9::It:Q;l::i I
till 3 1 3

Pr6grain SubjeQ$    
In.t. M.Sc Physics 3 V

Course Code Course Title Course Type
P502 Classical Mechanics - ll Core

Credit Hours :Per Week (L-T-P)
L T P

  4 l 0

Maxilhdlh: Milks    
100 60 40

CO N6. Exp6+tbd :Q8urge .Qht$bid6il;Alta:th616h1l:gf:tb$:;gdurge:?: the
sthdbntg:i+ill:be abed :toi  

l Understand the Lagrangian and Hamiltonian approach to dynam-
ics, including constraints and generalised coordinates.

U

2 Apply canonical transformations and understand Poisson brackets
and conservation theorems.

U

3 Analyze smalloscillations in simple and coupled systems, including
damped and forced oscillations.

U

4 Understand the Hamilton-Jacobi theory and the use of action-angle
variables, and apply canonical perturbation theory.

U

5 Apply the Lagrangian formulation to continuous media and under-
stand its implications.

U
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''3" = Sbrongl"2" = .bloderate; "l" = Low No Correlation

5.2.4 Detailed Syllabus: P502 Classical Mechanics - ll

5.2.5 Suggested Texts and References:

1. 0Zass£caZ Mechanics, H. Goldstein, C. Poole, and J. Safko, Pearson Education 2002.

2. OZassfca/ Z)gram cs oJ PartfcZes alza Sg/stems, J. B. Marion and S. T. Thornton, Brooks/Cole
2004

3. .A/echanfcs, L. D. Landau and E. M. Lifshitz, Butterworth-Heinemann 1976.

4. .4naZg/ffcaZ ]l/echanfcs, Fowles and Cassiday, Gene

5. Mathemati,cat Methods of CI,assign\ Mechanics, V

lge Learning 2004

1. Arnold, Springer/111.$

C02 3 3 3 2 3 3 3 l l 3 2 3 2 2 2 3

  3 3 3 2 3 3 3 l l 3 2 3 2 2 2 3

C04 3 3 3 2 3 3 3 l l 3 3 3 2 2 2 3

CQ5 3 3 3 2 3 3 3   l 3 3 3 2 2 2 3

Unit No. Topics N'o.
of
Lec-
tures

CO N'o.

] Variational principle (revisited) , Lagrangian formulation, con-
straints, generalized coordinates, applications. Hamilton's
equations of motion (from Legendre transformation), Hamil-
tonian and total energy, cyclic coordinates, variational prin-
ciple.

15 l

11 Small oscillations, single oscillator, damped and forced oscil-
lations, coupled oscillators, normal modes.

15 3

111 Canonical transformations, Poisson brackets, conservation
theorems.

15 2

lv Hamilton-Jacobi theory, action-angle variables. Canonical
perturbation theory, time-dependent and time-independent .

15 4

V Lagrangian formulation of continuous media as a limiting
case, extensions.

15 5
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5.3 P503: Atomic and Nlolecular Physics

5.3.1 Learning Objective (LO)

The objective of this course is to provide a comprehensi\-e understanding of atomic physics, focusing
on many-electron atoms, atomic spectra, and the quantum behavior of atoms in external fields. It
also includes an introduction to molecular physics, emphasizing ionic and covalent bonding,
molecular spectroscopy, and interactions of atoms with external electric and magnetic fields.

5.3.2 Cou-se Outcomes (CO)

CL: C

5.3.3

)gnitive Levels(R-Remembers u-lllill$(:;$jzg; Ap-Apply;

CO-PO/PSO mapping for the\course:

An-Analyze; E-Evaluat( C-Create

  Subject   Semester

[nt. M.Sc Physics3 V

Course Code Course Title Course Type
P503 Atomic and Molecular Physics Core

Credit Hours Per Week (L-T-P)
L T P

4 3 l  
Mldxilbunii Miik$ CIA  

L00 60 40

CQ :iN(5 . Exb:6it6d Gputge.. Outcombg :At:th6 ehd :;6f thQ et)ars#, the
stud6ntgfwill$b:4;fable t6: #;: ::;ig;: ,:41i: f%  

l Apply atomic physics concepts with a problem-solving approach
towards spectroscopy-

Ap

2 Understand the static properties of nuclei, nuclear forces, and nu-
clear models.

U

3 Understand the structure of the nucleus, radioactive decay, and
nuclear reactions.

U

4 Analyze the interaction of nuclear radiation with matter. U

5 Understand quantum behavior of atoms in external electric and U

PQ;/co POs

i:::iJlil: '::i :: :;: ; 0:l l:Qllri
Ps;o

c01 3 3 3 2 3 3 2 l l 3 2 3 2 2 2 3

Cola 3 3 3 2 3   2 l l 3 2 3 2 2 2 3
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''3" = Strong; "2" Moderated"l" = Lowe" " No Clorrelation

5.3.4 Detailed Syllabus: P503 Atomic and Molecular Physics

5.3.5 Suggested Texts and References:

1. /ntrod'actforz to .4tomfc Spectra, H. E. White, Mcgraw-Hill 1934.

2. Phg/sacs o/ .4toms amd MoZecuZes, 2nd Edition, B. H. Bransden and C. Pearson
Educatiolct.2003

C03 3 3 3 2 3 3 2 l l 3 2 3 2 2 2  
  3 3 3 2   3 2 l l 3 2 3 2 2 2 3

C05 3 3 3 2 3 3 2 l l 3 2 3 2 2 2 3

U:nit No. Topics N'o.
of
Lec-
Lures

CO No.

l blany-electron atoms: One-electron wavefunctions and ener-
gies in Coulomb potential (revision); Atomic orbitals, spin-
orbit coupling, Thomas plccession, fine structure; Alkali
atoms; Helium ground state and excited states, direct and
exchange integrals; Many-electron atoms: LS and jj coupling
schemesIHartree-Fock methods Pauli's principle and the Pe-
riodic Tablet Nuclear spin and hyperfine structure.

10 l

11 Atoms in External Fields: Quantum theory of normal and
anomalous Zeeman effect, Linear and quadratic Stark effects
Semi-classical theory of radiation; Absorption and induced
emission; Einstein's A and B coefficients, dipole approxima-
tion, intensity of radiation, selection rules.

10 2

111 Two-level atoms in a coherent radiation field, gabi frequency,
radiative damping, optical Bloch equation, Broadening of
spectrallines (Doppler, pressure, and po'n-er broadening) .

10 3

lv Lasers: Bmic concepts, rate equation and losing conditions,
working of some common ]asers. ])oppler free laser spec-
troscopy; Crossed - beam method, saturated absorption spec-
troscopy, two photon spectroscopy; Laser cooling and trap-
ping (descriptive) ; Atom interferometry (descriptive) .

15 4

V Nllolecules: Ionic and covalent bonding, Hydrogen molecu-
lar ion (H2 +), Born Oppenheimer approximation; Bond-
ing and anti bonding orbitals, H) drogen molecules Heitler

London method, Molecular orbital method, hybridisation,
quantum mechanical treatment of rotational and vibrational
spectra (diatomic and polyatomic molecules); Electronic spec-
tra, Raman effect. (classicaland quantum theory); Vibrational
and rotational Raman spectra; Electron spin resonance.

15 5
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3- MolecuZa7" C?Ham.franz Mea.amc.s, 4th Edition, P. W. Atkins and R. S. Friedman, Oxford
UTliversit.y Pleas 2011.

4. Zlasers, A. E. Siegman, University Science Books 1986.

5. Spec;tru o/ .'!toms and JMo/eczZes, P. F. Bernath, Oxford Univ )rsity Pr
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5.4 PL501: Physics Laboratory V

5.4.1 Learning Objective (LO)
In this course, students will go through rigorous customization and Python programming-based
implementation of Expeyes. They will create their own programs and experimental arrangements to
study various physical phenomena, thus gaining hands-on experience with physics experimentation
and data analysis.

5.4.2 Course Outcomes (CO)

CL: Clognitive Levels(R-Remember; U-Understanding; Ap-Apply; An-Analyze; l>Evaluate; C-Create)

5.4.3 CO-PO/PSO mapping for the course

po/;QO

coi 3

C:02 :l3

9 1 10 1 1]. 1 1 1 2, :l::(3 ;;l:: 4

PI'ogi ' :ll-h Subject   Semi6ster

[nt. ]\4.Sc Physics 3 VI
Course Code Clourse Title Course Type

PL501 Physics Laboratory - V Chore

Credit Hours Per Week (L-T-P)
L   P

3     6

Maximum Marks C:!A ESE
100 60 40

  expected; Co.ursel:Q:utcpme$;At .t;he end:of the course; th6
students; bill bd ibid to:

C:L

l Understand the structure of the nucleus, radioactive decay, nuclear
reactions, and the interaction of nuclear radiation with matter.

An

2 Analyze and understand the behavior of a variable mass pendulum
and a coupled pendulum.

An

3 Study electromagnetic induction (EMI) through experimental se-
t;uPS .

An

4 Study the characteristics of a solar cell and analyze its performance
under diHcrent conditions.

An

5 Measure velocity and acceleration using experimental methods. An
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''3" = Strong; "2" = Moderate; "l" = Low No Correlation

5.4.4 Detailed Syllabus: PL501 Physics Laboratory - V

5.4.5 Suggested Texts and References:

1. .PracffmZ Physics, G. L. Squires, Cambridge University Press.

2. .4dua7zced Practfcat Physics /or Sf dents, B. L. \Vorsnop and H. T. Flint, Methuen & Co Ltd.

3. An Introduction to Error An,alysis: The Study oj Uncertainties in, Physical MecLsure'rrtents,
John R. Taylor, University Science Books.

4. -Laby7EW/or .Everyone. GraphfcaJ Prog7'awning ]l/ade Ease/ and Fun, J. I'raves and J. Kring,
Prentice Hall.

5. The .4d o/ l?Jecfrorzfcs, P. Horowitz and W. Hill, Cambridge University Press.

6. Manuals and user guides for Expeyes and LabVIE\Vasoftyare.

C03 3 3     3 3 2   3 3 3     3  
C04   3 3   3 3 2   3 3 3     3  
C05 3 3 3 l 3       3 3       3  

 
N:o.
of
Lec-
Lures

CO No.

l Study of diffraction by single slit, double slit, and multiple
slits Leading to grating, quantitative determination, and com-
parison with simulation.

18  
11 Study of Michelson interferometer and determination of re-

fractive index of air; Study of Fairy-Perot interferometer.
18 2

111 Study of Zeeman effect using Fairy-Perot interferoineterl
Study of characteristics of scintillation counter used in nu-
clear radiation detection.    

lv Study of Halleffect in semiconductors 18 4

V Introduction to LabVIEW software for automation and use of
NI data acquisition card in PC

18 5



SEMESTER VI

6.1 P601: Electrodynamics

6.1.1 Learning Objective (LO)

The objective of this course is to develop an in-depth understanding of electrodynamics, focusing on
gauge theory, various radiating systems, antenna theory, multipole expansion, scattering, di#raction
problems, and the covariant formulation of electrodynamics .

6.1.2 Cou,se Outcomes (CO)

students: :Will:be able:.to

Understand gauge theory, different types of radiating systems, an- U
tennis, and solutions of the scalar wave equation

Apply tile concept of multipole expansion to electromagnetic fields. Ap

Solve scattering and diRraction problems. Ap

Understand the covariant formulation of electrodynamics . U

Analyze the field produced by a moving charge, including Cerenkov Ap
radiation

CL: Cognitive Levels(R-Remember; U-Understandings Ap-Apply; An-Analyzed .Elfluate; C-Create

Program Spbj4ct   S6Mdgter

Int. M.Sc Physics 3 VI
Course Code C:curse Title Course Type

P601 Electrodynamics Core

Credit Hours Per Week (L-T-P)
L T P

  4 l 0

  CIA  
100 60 40
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6.1.3 CO-PO/PSO mapping for the course

)} 3" Strongl " 2" bloderatel " I" Low; "-" = No Clorrelation

6.1.4 Detailed Syllabus: P601 Electrodynamics

6.1.5 Suggested Texts and References:

1. Jntroductfon to .EZectrodg/manges, 4th Edition, D. J. Grimths, Addison-Wesley 2012

2. CZassfcaJ -EJectdcffZ/ and Magnetism, 2nd Edition, W.K.H. Panofsky and M. Phillips, Dover

po/CQ POs PSO

      3 3 2 3 3 3 l 3   3 3 3 2 3

C02 3 3 3 3 2 3 3 3 l 3 3 3 3 3 2 3

C03 3 3 3 3 2 3 3 3 l 3 3 3 3 2 2 3

C04 3 3 3 3 2 3 3 3 l 3 3 3 2 2 2 3

G;05 3 3 3 3 2 3 2 3 l 3 3 3 3 3 2 3

Ulnit No. Topics No.
of
Lech
Lures

CO No,

l Review of Maxwell's equations, vector and scalar potentials,
gauge transformations. Radiating systems: electric dipole
fields an(L radiation, magnet.ic dipole and electric quadiupolc
fields, antenna, spherical wave solutions of the scalar wave
equation.

15 l

11 Multipole expansion of the electromagnetic fields, energy and
angular moments of multipole radiation, angular distribution
of multipole radiation, multipole moments, multipole radia-
tion in atoms and nuclei, multipole radiation froth linear cen-
tre fed antenna.

15 2

111 Scattering and Diffraction problems: scattering at long wave-
length, perturbation theory of scattering, explanation of blue
sky Idue to Rayleigh) , scalar diHraction theory.

15 3

lv Covariant formulation of electrodyilamics: four vector po-
t.ential, electiomagnctic field tensor, covariant description
ot soul-(.es in material inertia, field equations in a material
medium. Retarded pot.cntials, Jefimenko's gcneralisat.ions of
Coulomb and Bios-Savart laws, Lienard-Wiechert potentials.

15 4

V Fields of a moving charge. Clerenkov radiation. Covariant
formulation of the conservation lars of electrodynamics.

15  
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6 .2 P602: Statistical b£lechanics l

6.2.1 Leal'nine Objective(LO):

The objective of this course is to introduce students to the concept of understanding physical
properties of complex systems via statistical microscopic analysis. Statistical Mechanics provides a
framework to describe and predict the behavior of physical systems with many degrees of freedom,
and it has broad applications in understanding various physical phenomena.

6.2.2 Cou«se Outcomes (CO)

CL: (]

6.2.3

iil IPl6gr:ani SPhjbct   Selnestet
]nt. ht.Sc Physics 3 VI

Course Code Course Title Course Type
P602 Statistical Mechanics - I Core

Credit Hours Per Week (L-T-P)
L [ T ] P

54 l 0

hlaxi:mali: Marks CIA  
L00 60 40

po/QO POs

il :::2 b ' : 4: lil:lB I b'l:l;sTIll;:l;iti;ll,ii
PSO

c01                   3 3          
C02 3 3 3 3 2 3       3 3          
C03 3 3 3 3 2         3 3          

C0: No. {ExPfjQtgd:: Cddl9b:.:f)btgqiyds:$At th6 8$d:6f thp::cdijrs4,::thd
students, will b6 :able: to:    

L Understand probability distributions and ensemble theory. U  
2 Differentiate and analyze the implications of dealing with classical

and quantum mechanical systems.
Ap  

3 Understalld the di#erences and implications of Bosonic and
Fermionic systems.

Ap  
4 Apply statisticalmechanics coi:tcepts to explain properties like para-

magnetism and specific heat of materials.
Ap  
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C04 31313 3 2131312 1 3 3 13 13 12 12 13

''3" = Strong; '' 2' A,[oderat;e; "]'' = Low; "-" = No Correlation

6.2.4 Detailed Syllabus: P602 Statistical Mechanics - I

6.2.5 Suggested Texts and References:

1. 7'hemnodg/namfcs and an /zztroductfon to 7'hermostaf stfcs, 2nd Edition, H. B. Cullen, Wiley

2. FurzdamentaZs o/ Statist caJ and Therrna/ Phg/sacs, F. Reif, Mcgraw-Hill Book Company.

3. Sf atfstdcaZ P/zysfcs Pad .7, 3rd Edition, L. D. Landau and E. M. Lifshitz, Elsevier 2008.

4. Sf atfstfcaZ ]l/echanfcs, 2nd Edition, R. K. Pathria and P. D. Beale, Academic Press 2011.

5. .EqufZ£brfurn StaffstfcaZ Physics, M. Plischke and B. Bergersen, World Scientific 2006.

6. /ntroduct£on to i14odern StatfstfcaZ .A/echanfcs, D. Chandler, Oxford University PrEPs 1987.

Unit No; Topics N'o.
of
Lec-
Lures

CO No.

l Elementary probability theory; random walk; binomial, Pois-
son, ]og-norlna] distributions; Gaussian distribution. Kinetic
theory of gases.

15 l

11 Ensembles; micro-canonical ensemble; canonical ensembles
grand canonicalensemble. Partition functions and their prop-
erties; calculation of thermodynamic quantitiesl Gibbs para-
doxlthe equipartition theorem.

15 2

111 Two-levelsystem and paramagnetism. Validity of the classical
approximations identical particles and symmetry; quantum
distribution functions; Bose-Einstein statisticsl Fermi-Dirac
statistics.

15 3

lv Quantum statistics in the classical limit; physical implica-
tions of quantum-mechanical enumeration of states; conduc-
tion electrons in metals.

15 4

V Special topics: the Chandrasekhar limit; Saba ionization for-
mula. Systems of interacting particlesl Debye approximation;
van der Wads equationlWeiss molecular-field approximation.

15 4
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6.3 P603: Condensed ]\,latter Physics l

6.3.1 Learning Objective (LO)

In this course, primarily focused on ordered crystals, students will gain an understanding of
fundamental concepts of crystallography, lattice vibrations, the electronic properties of materials,
and the basic principles of semiconductors, magnetism, and superconductivity. The objective is to
build a solid foundation in understanding the microscopic behavior of materials and their physical
properties.

6.3.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understandiil

C) mapping for th purse

-Apply; An-Analyzed E-Evaluated,9-Create)

6.3.3 C0-P0/PS w"
:ba/4b po; :i: il i: b6

ii[.a j:3=14 :g]:;6;]z]:$:1;;9] ig ii:]:i 2:]?,]]]4

P:rbg+alp Subj9-ct IYear Semegt6r

Int. hl.Sc Phvsics   VI
Course Code Course Title Clourse Type

P603 Condensed Mattel' Physics - I Core
Credit Hours: Per Week (L-T-P)

L T P

  3 l 0

  CIA ESE
100 60 40

CO 'N6: Expected bourse. OutQQIP.es At. the :end .bf thQflcliiii's6, thb
students ]wi]] :belab16 to:  

l Apply the concepts of crystallography to understand crystal struc-
tures and the diflractioll of X-rays by crystals.  

2 Analyze lattice vibrations and understand their checks on the ther-
mal properties of solids.

Ap

3 Understand the free electron model and its application to explain
electrical and thermal conductivity in metals.

Ap

4 Understand the basics of semiconductors, including band structure,
intrinsic and extrinsic semiconductors, and device applications.

Ap

5 Apply the basic concepts of superconductivity, including magnetic
properties, the Meissner efjlect, and the BCS theory.

Ap
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"3" ;: Strorlgl "2" = Nloderate; "l" = Low; "-" ;: No Correlation

6.3.4 Detailed Syllabus: P603 : Clondensed Matter Physics -l

co:l                   3 3          
C02                   3 3          
C03                   3 3          
C04                   3 3          
Gos                   3 3          

Unit No. Topics No.
of
Lec-
Lures

CO No.

l CrystalStructure and x-ray diffraction: Crystalline and amor-
phous solids, translationalsymmetry. Elementary ideas about
crysta[ structure, lattice and bases, ce]], reciproca] ]attice,
fonda.mental types of lattices, Miller indices, lattice planes,
simple cubic, f.c.c. and b.c.c. ]attices. Simp]e crystal
structures, Closed packed structure, Detern:Lination of crys-
tal st.ructure with X-rays. Neutrons and Electron di#raction-
DifTraction of n-fives by crystals, Laue and Bragg equations,
Brillouin Zones, Fourier Analysis of the basis. Debye waller
factor, X ray broadening -size and temperature effects. X-ray
diffraction of liquids and disordered solids- introduction to ra-
dial distribution functions.

12 l

11 Lattice Vibrations: Elastic waves, Thermal properties: Ein-
stein's and Debye's thcoiies of specihc heats of solids, Thcrinal
conductivity, Phonons, Lattice waves, Dynamics of a chain of
similar atoms and chain of two types of atoms; optical and
acoustic modes; Inelastic scattering of x-lays, neutrons and
light by phonons, Optical properties of solids: interaction of
light with ionic crystals. Raman scattering and Brillouin scat-
tering

12 2

111 The Hee electron model: Drude Model, Electron conduc-
tivity, Heat capacity of conduction electrons, Fermi surface,
Sominerfield model, Thermal conductivity of metals, Hallcf-
fect, AC conductivity and optical properties, Wiedemann-
Franz law, Failure of the Free-electron model, optical prop-
erties of metals.

L2 3

Continued on next page
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Unit No. Topics (Continued) ]No.
of
Lech
tunes

CO No

lv Basics of Semiconductors and device: Crystalstructure. Band
structu:re, Intrinsic lind extrinsic semiconductors, Concept of
majority and minority carriers, Energy gap, l\'mobility, conduc-
tivity, Hall eject, Diffusion, Optical properties: AI)sorption,
Luminescence, Photoconductivity, erect of disorder on ab-
sorption. interpretation of energy band diagrams. Devices:
p-n diode (derivation of Shockley equation), tunnel diode,
photodiode, solar cell, LED, Lasers.

Superconductivity: Introduction (Kamerlingh Onnes experi-
ment), eflcct of magnetic field, Type- I and typell supercon-
ductors, Isotope effect. NCleissnei effect. Heat capacity. En-
ergy gap. Electrodynamics of superconductivity: London's
equation, TheJmodynamics of the transition, Intermediate
state of Type 1, Mixed state of type 2, Flux Quantization,
Salient points of BCS theory, Cooper problem, Definition of
coherence length, Josephson erect

12 4

V 12 5

6.3.5 Suggested Texts and References
l

2.

3.

/nfrodztcffoz to .Solid State Physics, 8th Edition, Charles Kittel, Wiley India Pvt

.Solid St ate /'hysfcs, N. W. Ashcroft and N. D. Nlermin, Cengage Learning.

EZemenf ary So/ d ,State Ph3/sacs, M. A. Omar, Pearson Education.

Ltd

4. .So;fd State Phg/sacs, S. O. Pillar, New Age International Publishers

5. Phncip/es oJ the 7'bear o/ SoZ ds, J. M. Ziman, Cambridge University Press

6. FundamenfaZs o/ SoZfd State Phg/sacs, J. R. Chrktmalk John Wiley & Sons.

#;" ⓒ"~
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6 .4 P604: Lasers

6.4.1 Learning Objective (LO)
After successful completion of this course, students will understand the operational principles,
construction, and applications of lasers, along with their role in modern technological and scientific
applications. The objective is to build a solid understanding of laser physics and the ability to relate
these concepts to various fields including quantum mechanics, solid state physics, and optics.

6.4.2 Cou-se Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understandings Ap-Apply; An-Analyze; E-Evaluated C-Create)

6.4.3 CO-PO/PSO mapping for the course

l

Cot: : :l3
3C02

C03 ::i::tl3

Proof'-® Sulije$t   S4m69tdi!

[nt. M].Sc Physics 3 VI
Course Code Course Title Course Type

P604

Credit
Lasers I Core

Hours Per Week (L-T-P)
L   P

  3 l  
Mafirhum Marks CIA  

L00 60 40

CO No. Expected: :Qf)ur$Q: OutlcQmes At the end :of th+ course, :thQ
gtiiiddlitgll@illlb.6 iib16 tb:  

l Understand the operational principles and construction of lasers. Ap
2 Understand technological issues behind laser construction. Ap

3 Understand opticalcomponents that can be used to tailor the prop-
erties of lasers.

Ap

4 Relate the laser operation principles to atomic and molecular
physics, solid state physics, quantum mechanics, and physical op-
tics.

Ap
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D 3" Strong; "2" Moderate; " 1" = Low; "-" = No Correlation

6.4-4 Detailed Syllabus: P604 Lasers

6.4.5 Suggested Texts and References:

1. Laud, B.B.: Lasers and nonlinear optics, (New Age Int.Pub.1996).

2. Ghatak, A.K.and Thyagarajan, K : Optical electronics (Cambridge Univ. Press 1999)

;. s.:;-l;lg) '".-. ' q.ep$g . «.;; ''lQ,/aC- @$:p'b

Unit No. Topics No.
of
Lec-
tures

C0;gN'o.

l Laser Characteristics Spontaneous and stimulated emission,
Einstein's quantulll theory of radiation, theory of some opti-
calprocesses, coherence and monochromacity, kinetics of opti-
cal absorption, line broadening mechanism, Basic principle of
lasers, population inversion, laser pumping, two & three level
laser systems, resonator, Q-factor, losses in cavity, threshold
condition, quantum yield.

12 l

11 Laser Systems- Solid state lasers- the ruby laser, Nd:YAG
laser, ND: Glass laser, semiconductor lasers - features of semi-
conductor lasers, intrinsic semiconductor lasers, Gas laser -
neutralatom gas laser, He-Ne laser, molecular gas lasers, C02
laser, Liquid lasers, dye lasers and chemical laser.

12 1, 2

111 Advances in laser Physics, Production of giant pulse -Q-
switching, giant pulse dynamics, laser amplifiers, mode lock-
ing and pulling, Non-linear optics, Harmonic generation, sec-
ond harmonic generation, Phase matching, third harmonic
generation, optical mixing, parametric generation and self-
focusing of light.

12 2, 3

lv Multi-photon processesl multi-quantum photoelectric effect ,
Theory of two-photon process, three- photon process, second
harmonic generation, parametric generation of light, Laser
spectroscopy : Rayleigh and Raman scattering, Stimulated
Raman erect, Hyper-Raman effect, Coherent anti-stokes Ra-
man Scattering, Photo-acoustic Raman spectroscopy.

12 3, 4

V Laser Applications ether drift and absolute rotation of the
Earth, isotope separation, plasma, thermonuclear fusion, laser
applications in chemistry, biology, astronomy, engineering and
medicine. Communication by lasers: ranging, fiber Optics
Communication, Optical fiber, numerical aperture, propaga-
tion of light in a medium with variable index, pulse disper-
sion . .

12 4
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4

5

6

7.

8.

9.

Hecht, J.The Laser Guide book jb4cGrau Hill, NY, 1986).

Z,acer /nada?rtezfals, 2nd Edition, William T. Silfvast, Cambridge University Press.

Optical EZectronfcs, Ajax Ghatak and K. Thyagarajan, Ca.abridge University Press.

PdncfpZcs o/ .Lasers, C). Svelte, Springer.

Z)agers alza /Von-Linear Optics, B. B. Laud, New Age international Publishers.

/ntrodactton to Quantum EZecironfcs and Nonffnear Optics, Vitaly V. Sautenkov, CRC
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6.5 H601: Ethics of Science and llPR

6.5.1 Learning Objective (LO)
After successful completion of this course, students willlearn the significance of ethics in scientific
practice and an overview of Intellectual Property Rights (IPR). The course aims to foster a
thorough understanding of ethical conduct in science, the role of intellectual property, and the
legislative frameworks guiding IPR.

6.5.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluated C-Create)

6.5.3 CO-PO/PSO mapping for the course

ProgF$t$ Subject 'S%ar  
[nt. N4.Sc Physics 3 VI

Cl:ourse Code Course Title Course T5rpe
H601 Ethics of Science and IPR Core

Credit Hours Per Week (L-T-P)
L T P

2 2 0 0

Maximurih: :Marks CIA ESE
100 60 40

CO N6: Expected (?purse :Outcomes At the:end: of the course, the
students will:: be :able :to:

C;L

l Understand the role and importance of ethics in science. U

2 Understand plagiarism and the software tools available for plagia-
rism detection.

U

3 Describe various types of intellectual property. U

4 Define patents and differentiate between patentable and non-
patentable inventions.

U

5 Explain the evolution of institutions like GA.TT, WTO, and IPR
provisions under TRIPS.

U
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o3" Strong; "2" Moderated " I" Lowe"-" - No Correlation

6.5.4 Detailed Syllabus: H601 Ethics of Science and IPR

6.5.5 Suggested Texts and References:

1. Research Ethics; .A Reader, Dem Elliott and Judy E. Stern, University Press of New England

2. /7ztroductfon to JnteZZecf aZ Property/, W.R. Cornish, D. Lieu elyn, Oxford University Press.

3. /nteZZectaaZ Property fghts, Deborah E. Bouchoux, Cengage Learning.

4. Pro/essforzaZ Ethics and Human UaZues, M. Govindarajan, S. Natarajan, V.S. Senthilkumar,
Prentice Hall of India.

Oop#Mghts, A. bubba3. Intellectual P'roper'\ Rao. Asian Law nous

  3 2 2 2 2   3 3 3 3 3 2 2 2 2 2

C04 3 2 2 2 2 3 3 3 3 3 3 2 2 2 2 2

Cos 3 2 2 2 2 3 3 3 3 3 3 2 2 2 2 2

Unit No. Topics No.
of
Lec-
tunes

CO No.

l [iltroduction to Ethics: Causes of unethica] acts, definition -
moral, values, ethics; Role and importance of ethics in science;
Professionalethics - professionalconduct, teaching ethicalval-
ues to scientists, good laboratory practices, good manufactur-
ing practices, basic approaches to ethical Posthumanism and
Anti-Posthumanism.

10 l

11 Medical Ethics: Different themes pertaining to medicalethics
including ethical issues in public health. Environmental
Ethics, Bioethics, Journals and Publishers: Ntonopolistic
practices by academic publishers, plagiarism, and software for
plagiarism detection.

5 2

111 Introduction to IPR: Types of Intellectualproperty - Patents,
'lYademarks, Copyrights, and related rightsl 'lYaditional vs.
Noveltyl linportance of intellectual property rights in the
modern global economic environment, importance of intellec-
tual property rights in India.

8 3

lv Patents: Definition, patentable and non patentable inven-
tionsl types of patent application - Ordinary, Conventional,
PCT, Divisional, and Patent of addition; Concept of Prior
Art; Precautions while patenting disclosure / nondisclosure;

7 4

V Case studies and agreements - Evolution of GAIT and WTO
and IPR provisions under TRIPS; N'madrid agreement; Hague
agreementlWIPO treaties; Budapest treaty; Indian Patent
Act (1970)

5 5
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6.6 PL601: Physics Laboratory VI

6.6.1 Learning Objective(LO):
After successful completion of this course, students should have procedural and conceptual
understanding of the following experiments.

6.6.2 Cou-se Outcomes (CO)

CL: Clognitive Levels (R-Remember; U-Understandings Ap-Apply; An-Analyze; E-Evaluate; C-Create)

6.6.3 CO-PO/PSO mapping for the course

Pr(bgram Subject   S6me£tb8

Int. MI.Sc Phy'sica 3 VI

Course Code Course :Title Course 'l:ype

PL601 Physics Laboratory -- VI Core

Credit Hours Per Week (L-T-P)
L T P

3     6

M:axiihumli Mh.rks OIA  
100 60 40

CO N6; Expo($ed(]6ui'g&lijOit$bmeg .Atilthe end ;(i)f like :6olit'se, : t;he
studentgiwill be able tol: #£} g:Tf:l$i ;fbi:B;:? *:&11%: :lgg ..olli ;igf'?ll:#  

l Determinat.ion of specific charge (e/m) of an electron. Ap

2 Study of Faraday rotation and determination of Verdet's constant
in a glass material.

Ap

3 Study of quantum mechanics through acoustic analogue (four ses-
sions).

Ap

4 Fourier analysis/synthesis use of simulation.  
5 Study of characteristics of a coaxial cable and determination of

speed of electromagnetic waves in the coaxial cable.  
6 Investigation of chaos in a spring-based coupled oscillator system. Ap
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"3" -: Strong; "2'' = 1bloderate; "l" Lowe"-" = No Correlation

6.6.4 Detailed Syllabus: PL601 Physics Laboratory VI

6.6.5 Suggested Texts and R.eferences:

1. The .4N o/ .EzpedmzentaZ Physics, D. W- Preston and D. R. Diej13, Wiley, 1991

C04 3 3 3 3 23 3 2 l 3 3   3   3  
C05 3 3 3 3 2 3 2 2 l 3 3 3 3 3 3  
C06 3 3 3 3 2 3 2 2 l 3 3 3 3 3    

Unit No. :rbpics No.
6f
Lec.
tyres

CO N'o.

l Study of quantum mechanics through acoustic analogue (four
sessions); Fourier analysis / synthesis use of simulation

18  
11 Study of characteristics of a coaxial cable and determination

of speed of electromagnetic n avis in the coaxial cable.
18 2

111 Determination of specific charge (e/m) of electron 18 3

lv Study of Faraday rotation and determination of Verdet's con-
stant in a glass materiallinvestigation of chaos in a spring-
based coupled oscillator system.

18  
V Introduction to workshop practice (two sessions) ; Introduc-

tion to vacuum practice (two sessions).
18 5



SEMESTER Vll

7.1 P701 Astronomy and Astrophysics l

7.1.1 Learning Objective(LO):
This is an introductory course for astronomy and astrophysics. It aims to develop foundational
concepts that enable students to take more advanced courses in astronomy and astrophysics. The
student willlearn the basics of the universe, stellar structures, coordinate systems, and
observational techniques. ., \

..,a ,.-.y\
r ( i..,F-/'-/

7.1.2 Course Outcomes(CO):- ,,l= /&#'"y6 \..)'--'

]?tograln   Year Semester

[nt. ht.Sc Physics 4 Vl]

Course Code Course: Title Course :Type

P701 Astronomy and Astrophysics - I Core

Credit Hours Per Week (L-T-P)
L T P

4 3   0

Maxim.um Marks PIA  
100 60 40
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CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create)

7.1.3 CO-PO/PSO mapping for the course:

"3" = Strong; "2" = Moderate; "l" = Low; "-" = No Correlation

7.1.4 Detailed Syllabus: P701 : Astronomy and Astrophysics -l

  Exb6dlte;d ilCQuts61Dutcomes:!: At the end of the course, the
stiid6rlt:sill&tljl: bd14bl6 t6i

CL

L Urldelstand the concepts of distance scales of the universe and mea-
suiemcnt of the brightness of astronomicalobjects.

Ap

2 Comprehend tjie physics behind the observed spectra of stars, and
the stellar evolution using the Hertzsprung-Russell diagram.

Ap

3 Explain the working of telescopes and requirements for different
telescopes for observations across various uavelengths .

Ap

  Understand the basic properties of the Sun as a star, including its
structure and activity

Ap

5 Apply the knowledge of astronomical coordinate systems to under-
stand celestial movements.

Ap

6 Gain proficiency in using astronomical databases and converting
nomenclature of stars.

Ap

7 Build an essential background to study advanced topics in Astron-
omy and Astrophysics-ll (P801) .

Ap

?':o/c:Q POs

i , I, .*lsl 6 vlgl , :-o :i:-
PSO

c01 3 3 3 2 2 3 3 3 2 3 3 3 3 2 3 3

C02 3 3 3 2 2 3 3 3 2 3 3 3 3 2 3 3

C03 3 3 3 2 2 3 3 3 l 3 2 3 3 2 3 3

C04 3 3 3 2 2 3 3 2 l 3 2 3 3 2 3 3

C0;5 3 3   2 2 2 3 2 l 3 2 3 3 2 3 3

C06 3 3 3 2 2 2   2 l 3 2 3 3 2 3 3

C07 3 3   2 2 3   2 l   3   3 2 3 3
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7.1.5 Suggested Texts and References:
1. '1'extbook for UNIT lto IV: .4stron07ny; .4 Phg/sfcaZ Perspecffue by Nllarc L. Kutner.

2. Textbook for UNIT V: To JI/ensure the Skg/; .4n /nfrodwctfon to Observational .4stronomg/ by
Frederick R. Chromey.

3. References:

e /ntroductfon to .Modem .Astrophysics by B. W. Carroll and D. A

e 4n /nuftatforz to .Astrophg/sacs by T. Padmanabhan.

8 4strophysfcaZ Concepts by Martin Harwit.

. Introdzctor'y Astronomy and AstrophUs{
e The Ph3/sfcaJ ZI/nfuerse by F. Shu.

Ostlie

:s by Zeilil{,and Gregory

../

Unit No. TopiCS No.
of
Lec-
tures

CO No.

[ An understandable universe, The scale of the universe, Con-
tinuous radiation from stars, Brightness of starlight, The
electromagnetic spectrum, Colors of stars, Quantifying color,
BLackbodies, Planck's lan ' and photons, Stellar colors, Stellar
distances, Absolute magnitudes.

12 l

11 Spectral Lines in stars, Spectral types, The origin of spec-
tral lines, The Bohn atom, Quantum mechanics, Formation
of spectral lines, Excitation, Ionization, Intensities of spectral
lines, The Hertzsprung-Russell diagram.

12 2

111 Telescopes, %'hat a telescope does, Light gathering, Angu-
lar resolution, Image formation in a camera, Refracting tele-
scopes, Reflecting telescopes, Observatories, Ground-based
observing, Observations from space, Data handling, Detec-
tion, Spectloscopy, Observing in the ultraviolet, Observing in
the infrared, Radio astronomy, High energy astronomy

12 3

[v Tile Sun: a typical star, Basic structure, Elements of radi-
ation transport theol , The photosphere Appearance of the
photosphere, Temperature distribution, Doppler broadening
of spectral lines The chromosphere, The corona, Parts of the
corona, Temperature of the corona, Solar activity Sunspots,
Other activity

12 4

V Place, time, and motion: Astronomical coordinate systems,
The third dimension, Time, Motion Names, catalogs, and
databases: Star names, Names and catalogs of non-stellar ob-
jects outside the Solar System, Objects at non-optical wave-
lengths, Atlases and finding charts, Websites and other com-
puter resources, Solar System objects

12 5
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7.2 P702: Quantum b'lecllanics 111

7.2.1 Learning Objective (LO)
After successful completion of this course, students will ui-lderstand deeper concepts of quantum
mechanics including advanced topics such as the EPR paradox, quantum entanglement, and
decoherence. They will be prepared to engage with relativistic quantum mechanics and build a
foundation for future courses like Quantum Field Theory.

7.2.2 Course Outcomes (CO)

CL: Cognitive Levels(R-Remember; IJ-Understanding; Ap-Apply; An-Analyze; E-E't'aluate; C-Create)

7.2.3 CO-PO/PSO mapping for the course

  Veal!  
Int. bt.Sc Physics 4 Vll

Course Code Course Title Course 'll'ype

P702 Quantum Mechanics -- lll Core

Credit Hours Per Week (L-T-P)
L T P

  3 l 0

Maxiihuln :l MdHks PIA  
L00 60 40

Ci0 Nd;. Expected CourspIQ:dtQohlQ$ :At ;thQ lend:jQf thQ:sQourpef: #hd
studentsilwillllbe able td:

CL

l Understand deeper concepts of quantum mechanics and compre-
hend advanced topics like the EPR paradox, quantum entangle-
Lnent, and decoherence.

U

2 Understand symmetry in quantum mechanics. U

3 Understand the development of relativistic quantum mechanics. U

4 Understand Dirac's equation in an extenlal electromagnetic field. U

5 Solve relativistic one-body problems for spin 0 and I particles. U

6 Learn the solutions of Dirac's equation and its interpretation. U

7 Gain adequate background knowledge to take a course on Quantum
Field Theory.

U
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"3" = Stlongl"2" = Moderate; "l" = Low; "-" = No Correlation

7.2.4 Detailed Syllabus: P702 : (quantum Mechanics -- lll

c01                   3 3          
C02                   3 3          
C03   3             3 2          
C04 33               3 2          
C;C)5 3 3 3 2 2 2 3     3 2          
C06                   3 2          
C07 3 3 3 2 2 3 3 2 l 3 3          

Unit No. Topics No.
of
Lec-
tures

CO No.

l Foundations (introductory ideas): The EPR paradox, quan-
tum entanglement; Bell's theorem, the No-clone theorem,
Schr6dinger's cat; Decoherence, quantum Zeno paradox.

12 l

11 Sylmnetry and Conservation Lau's: 'Hansfoimation of the
Wave Function under Coordinate 'transformations, Group of
Symmetry of the Schr6dinger Equation and the Conserva-
tion Laws, Homogeneity of Time and Space: Conservation
of Energy and Momentum, lsotropy of Space: Conservation
of Angular Momentum, Symmetry of the Hamiltonian and
Degeneracy, Space Inversion Symmetry, Time Reversal Sym-
metry and Time ReversalOperator Kramers' Degeneracy and
Kramers' Theorem.

12 2

111 Relativistic Wave Equations: Generalization of the
Schr6dinger Equation, tl:Le Klein-Gordon equation, Plane
Wave Solutions, Charge and Current Densities, Interaction
with Electromagnetic Fields, Hydrogen-Like Atom, Nonrela-
tivistic Limit.

12 3

lv The Dirac equation, Dirac's Relativistic Hamiltonian, Posi-
tion Probability Density, Expectation Values, Dirac Matrices ,
Plane Wave Solutions of the Dirac Equation; Energy Spec-
t.rum, The Spin of the Dirac Particle, Significance of Negative
Energy Statesl Dirac Particle in Electromagnetic Fields.

12 4

Continued on next page

G&/ ,I,.@#, &# ''<-.-- 1;==
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7.2.5 Suggested Texts and References:

1. /nt7adKcffon Zo Qaa7it m Mechanics, 2nd Edition, D. J. GrifHths, Pearson Education, 2008.
(Textbook for UNIT I)

2. FzndamentaZs o/ Quant m Mechanics, Ajit Kumar, Cambridge University Press. (Textbook
for UNIT ll)

3. -4 Ted&oo4; oJ Quantum JVechanfcs, Second Edition, P. M. Mathews and K. Venkatesan.
(Textbook for UNIT 111 to V)

4. .Rerat£o2st c C? antzzm Mechanics uoZ. ], J. D. Bjorken and S. D. Droll, Mcgraw-Hill, 1998.

5. /nte7medfate C?aa7zturn iWechanics, H. A. Bette and R. W. Jackiew, Perseus Books, 1997.

6. C?uantum f'fem Their , 2nd Edition, F. Mandl and G. Shaw ', Wiley, 2010.

7. .4duanced C?uantum ]l/echanfcs, F. S-hwabl, Springer, 2008

Unit No. Topics (Continued) No.
of
Lec-
Lures

CO ; N'o.

V I Relativistic Electron in a Clentral Potential: Total Angular
\lomentuin, Radial Wave Equations in Coulomb Potential,
Series Solutiorls of the Radial Equations: Asymptotic Be-
haviour, Determination of the Energy Levels, Exact Radial
Wave Functions, Comparison to Non-Relativistic Case, Elec-
tron in a Magnetic Field Spin Magnetic Moment, The Spin
Orbit Energy

12 5
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7.3 P703: Statistical hlechanics -- ll

7.3.1 Learning Objective (LO)

[n this course, students wi]] develop an understanding of transport phenomena, diffusion, phase
transitions, and critical phenomena, which are crucial in statistical mechanics. They will also gain
insights into renormalization techniques and Monte Carlo methods that are essential for the analysis
of physical systems.

7.3.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Evaluated C-Clreate)

7.3.3 CO-PO/PSO mapping for the course

POs

Piograin subject Yedf Seddgtii:

Int. M..Sc
Course Code

Physics 1 4
Course Title

Vl]

Clourse Type
P703 Statistical Mechanics ll Core

Credit Hours Per Week (L-T-P)
L   P

4 3 l  
Mzikilduihlilh4.ailks PIA ESE

100 60 40

CO 'No. Expectedji:Course:?:Outcomesl:iIA.ti the e.ndlof the .course+jthe
stiidents: will be able! to:  

l Understand transport phenomena and equations governing the
transport in the presence and absence of collisions, including the
random walk problem.

U

2 Colnpiclienc] tile concept ot clifiusion and equations governing dif-
fusion.

U

3 Understand the phenomena of phase transition, types of phase tran-
sitions, and the Landau theory of second-order phase transition.

U

4 Evaluate critical phenomena, critical exponents, and exponent in-
equalities.

E

5 Apply renormalization group techniques and Monte Carlo methods
to ana]yze physical systems.

Ap
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}} 3" Stl'ong; "2" :: bloderate; "l" Low; "-" = No Correlation

7.3.4 Detailed Syllabus: P703 Statistical Mechanics 11

7.3.5 Suggested Texts and References:

1. .1hndamentaZs o/ StatfstfcaZ arid Thermal Physics, F. Reif, Mcgraw-Hill Book Company.

2. $tatfstfcaZ Physics Part /, 3rd Edition, L. D. Landau and E. M. Lifshitz, Elsevier 2008.

3. Stat s]ica/ ]l/echa7z cs.. .4 .$et o/ Lectures, R. P. Feynman, W. A. Benjamin, Inc. 1998.

4. A A,fodeTm Course {n Statistical Physi ;s, L. E. Reichl

c01   3   3 2 3 3 2   3   3 3 2 2 3

    3 3 3 2 3   2 l 3 3 3 3 2 2 3

C0}3 3 3 3 3   3 3 2 l 3 3 3 3 2 2 3

  3 3 3 3 2 3 3 2 l 3 3 3 3 2 2 3

a,05 3 3 3 3 2 3 3 2 l 3 3 3 3 2 2 3

Unit No. [Fopics No.
6f
Lec-
Lures

PO N'o.

l Transport theory using the relaxation time approximation;
Boltzmann differential equation fonnulation; examples of the
Boltzmann equation method. Stochastic Processes; Random
Walks Autocatalytic processes.

12 l

11 DiHusion equations Langevin equation; Fokker-Planck equa-
tion.

12 2

111 laing N4odel; mean-field theory; Landau theory of second order
phase transition; Peierls argument; the Bethe-Peicrls approx-
imation; Kramers-Wander duality arguments Pade Approxi-
mant .

12 3

lv Phase transition and Critical Phenomenon: critical expo-
nentsl exponent inequalitiesl static scaling hypothesis; block
spins and the KadanoH construction.

12 4

V Renormalization Group: Decimationl h/ligdal-Kadano#
method; general renormalization group prescription; exam
pies. Monte-Carlo hllethods in statisticalmechanicsIMetropo-
lis algorithm; Gillespie method.

12 5
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7.4 PESO: Computational Physics C

7.4.1 Learning Objective (LO)
The objective of this colirse is to provide students with a thorough understanding of both quantum
and classical coniputatioJ)al tools. Specifically: students n,ill:

B Gain hands-on experience with computational methods and techniques for solving
physics-related problems using compubels.

e Develop the skills needed to pursue Ph.D. programs in reputed national and international
research institutes/universities .

e Learn how to formulate research proposals suitable for short-term or long-term projects,
enhancing their ability to collaborate n,ith eminent scientists and research institutes.

7.4.2 Course Outcomes rCO'l

CL: Cognitive Levels (R Renael)iber; U-Understanding; Ap- ly;,Mn-Analyze; E-Evaluate; C-Create)

r &- ®i,J ''

PI'ogr;aln

htt. h[.Sc
Sqbjeet Year Sem6$tef

Physics .5 X
Course Code Course Title Clourse 'j:ype

P704

Credit
Computational Physics Elective

Hours Per Week (L-T-P)
L T P

5 4 l 0

M.axi:mum :Marks C;IA ESE
100 i 60 40

  Expected GQurs6 :OutcomQP):At th6 Qnd :Qf ::the QoursQithd
gtud6ht£115@il] bdlllabld:lltdi  

l Gain hands-on experience in modeling using computational meth-
ods.

Ap

2 Understand algorithm development for solving physicalproblems. U

  Implement and calculate physical quantities relevant to interacting
many-body problems in physics.

U

4 Determine transition temperatures using Binder's cumulant and
solve various difterentialequations, including linear, non-linear, and
coupled equations.

E

5 Solve the Schr6dinger equation in quantum mechanics using Nu-
merov's algorithm and the variational principle, and conduct classi-
cal molecular dynamics simulations using Leonard-Jones potential.

E
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7.4.3 CO-PO/PSO mapping for the course

'3" = Strong; "2" bloderate; "l" = Low; "-" = No Correlation

7.4.4 Detailed Syllabus: Computational Physics

7.4.5 Suggested Texts and References:
1. 0omputat onaZ Phg/sacs. ProbZezn SoZuf zg with Python, 3rd edition, Rubin H. Landau, Manuel

J. Paez, Cristian C. Bordeianu

2. C'omp tatfonaZ Physics, Fortran Mersfon, Steven E. Koonin, Dawn C. Meredith, CRC Press

3. C'omputatforzaZ Physics, 2nd edition, Jos Thijssen, Cambridge Univ. Press

4. aompKtatfonar Physics, T. Pang

5. ClompKtMnal/'hysfcs: An Introduction to Monte Carlo Sfmutatfollw o£'iEiatrh Field Theol"y,

*'::''W 'b.8®" a-''- >% '-

  POs PSO

tl2 3 4 5;

  3 3 3 3 2 2 3 2 2 3 2 3 3 3 3  
cOz 3 3 3 3 2 2 3 2 l 3 2 3 3   3  
C03   3 3   2 2   2 3 3 2 3 3 3 3 l

  3 3 3 2 2 3 2 2 3 2 3 3 3 3  
C:05 3 3 3 3 2 2 3 2 2 3 2 3 3 3 3 l

Unit :No. Topics

=..
CO N'o.

l Introduction of lik)rtran programming language, Random
number generation and testing, Generation of random num-
bers with given distribution.

15 l

11 Numerical Integration: (a) Deterministic: Ttapezoidal
method and (b) Nlulti-dimensionallntegration using stochas-
tic methods.

15 2

111 Lattice Monte Carlo simulations using the using model to un-
derstand phase transitions: Metropolis algorithm, kinetic bar-
riers, finite size elects, role of therrlial fluctuations, principle
of detailed balance, calculating thermodynamic averages.

15 3

lv Determining transition temperature using Binder's cumulant,
Solving diflerentialequations, Linear, non-linear, and coupled
diHerential equations.

15 4

V Solving differential equations in Quantum Mechanics witlithe
Schr6dinger equation using Numerov's algorithm and the vari-
ational principle, Classical Molecular Dynamics simulations
using Lennard-Jones' potential.

15 5
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6. Oomptzter Programme?tg {H -P90 8 g5, V. Rajaraman, PHI Learning Pvt. Ltd

7. NumehcaJ Recipes in F'9a, Cainblidge Publishers

8. H- /'frsZ C'purse {n Compntatfonat Physics, P. L. DeVries and J. Hasbun, John Wiley and Sons

9- t-rnderstazddzzg A/oiec&rar SfmuZaffoz, Academic Press, Dean Frenkel and Berend emit

Inc
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7.5 PL70] Advanced Physics Laboratol'y l

7.5.1 Learning Objective (LO)

After successful completion of this course, students should slave procedural and conceptual
understanding of various advanced physics experilnei)t.s, specifically related to nuclear physics,
condensed matter physics, structural characterization, low temperature measurements, and
phase-sensitive measurements.

7. 5 .2 Cou«se Outcomes (CO)

CL: Cognitive Levels (R-Renleniber; U-UnderstarLding; Ap-Apply; An-Analyze; E-Evaluated C-Create)

7.5.3 CO-PO/PSO mapping for the course

PSQ
jill,li: ;lj;2 1i3 ;1 4
3 3 3 3 3
3 l3 l3 l3 l3

2 li 3 l4
3332
333
3 t3 t 3 2

P;t69rallh: Subject Year  
Int. M.Sc I Physics 3

Course Clode I Course Title

VI

Course Type
PL70] Advanced Physics Laboratory -- I Core

Credit Hours Per Week (L-T-P)

100 . 1 60

LO

ESE
40

CO :No; Eipeftdd Course OutcoJ-nes 3'\.+ the 6nd .S)f ;the CQufs6i the
students will b6 :able:: to:

GL

  Analyze spectral features of photoelectric absorption and Compton
scattering using scintillation detectors.

Ap

2 Apply physical vapor deposition techniques to grow metallic thin
alms aiicl untlcist.and vacuum tcchni(lugs .

Ap

3 Operate a closed cycle cryostat a.nd conduct low temperature mea-
surements for materials characterization.

Ap

4 Use a dual-phase lock-in amplifier for phase-sensitive measurements
and study superconducting trarlsition temperatures.

Ap
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C04; 3 lsl312 r 3 13 is 12 li 1 3 3 l3 l3 l3 l3 13

"3" = Strong; ''2" = Moderate; "l" = Low; " " = No Correlation

7.5.4 Detailed Syllabus: PL701 : Advanced Physics Laboratory I

U;flit No. 'l'epics N'o.
of
Lec-
tures

CO : No.

l Nuclear Physics: Spectral features of photoelectric absorp-
tion and Compton scattering with scintillation detectors (i)
[norganic: Na](TL), BaF2 (ii) Organic: BC501A and p]as
tic. Energy calibration, energy resolution, photopeak and
total efficiency, relative intensity. photoelectric and Comp-
ton cross-sections, radiation shielding. Alpha spectroscopy
with a silicon surface barrier detector. Fine structure of al-
pha spectrum and determination of age of source. Fast timing
and coincidence measurements using BaF2 and BC501A de
t;ectors. Angular correlation of gamma rays using Nal(TI)
detectors. High-resolution, low-energy photon measurements
with a silicon drift detector: Internal conversion studies, ele-
mentalcomposition through X-Ray Fluorescence (XRF) anal-
ysis. Geiger-Muller counter: operating characteristics, dead
tin)c naeasurement, determination of mass absorption coeffi-
('ical, verification of inverse squall law. Lifetime measure-
ments: from nanoseconds through minutes using fast coinci-
dence and decay studies. High-resolution gamma ray mea-
surements with high-purity germanium detectors. Classic ex-
periments: Rutherford scattering, cloud chamber, beta spec-
trometer. Spectrum analysis techniques and fitting routines:
data/peak fitting, energy and efficiency calibration, ID and
2D histograms. (Selected experiments from the above list are
performed based on number of contact hours prescribed) .

30 l

11 Con(tensed Matter Physics: Grow th ol metallic thin films by
physicalvapor deposition techniques like thermal evaporation
and DC magnetron sputtering. Tuning of growth parameters
to change the deposition rate and hence thickness of the films.
Introduction to vacuum techniques: vacuum pumps, rotary
pump, diffusion pump, auld turbo molecular pumps. Measure-
ment of vacuum: thermocouple gauges, hot and cold cathode
gauges. Thickness measurement of thin films by quartz crys-
tal monitor.

30 2

Continued on next page
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7.5.5 Suggested Texts and References:

1. Bad atfon Z)etecf£on and JI/easureznertt, Glenn F. I'knoll, John Wiley, 2010.

2. Zechnfqaes /or ArucZear arid -PartdcZe Physfcf Ezper merits, William R. Leo, Springer, 1995.

3. .Basic Maclzum Technology, 2nd Edition, A. Clllainbers, R. K. Fitch, and B. S. Halliday, IOP,
1998

4. Ph#sfcaZ vapor Z)egos tian, R. J. Hill, NlcGraw Hill, 2005.

5. .Elements o/ X-rag/ Digs"acffo?l, 3rd Edition, B. D. Cullity and S. R. Stock, Prentice Hall, 2001

6. .fzzfroductfon to foZfd State Physics, 8th Edition, C. Kittel,

Unit No. Topics (Continued) N'o.
of
Lec-
Lures

CO No.

111 Structural characterization of inateiials .(some known and
sonic unknov,n) b.\' X-la) dlHiact.ion IXRD) and X-iay Hu-
orcscencc (XRF) : Phase identific?Lt.lori, cFicm ical composition,
di8erence between powder diHrac'bon pattern of single and
polycrystalline s>st;ems, reasons for line bros,dening in XRD:
Rachinger correction and estimation of particle size from
Debye-Scherer formula, identifying crystal structure, and de-
termination of lattice constant.

30 2

lv Low Tempelatule .bleasurements: Opeiatiorl of a closed cy-
cle cryostat, lola, temperatul'e thertnometers, controlling tem-
peratures tlsing PID feedbaclq ma.l<illg electrical contacts on
thin Rims alec:lme lsuring I)C resists,lice u-it.h so\irceniet.er us-
ing four probe met.bod. Determination of superconducting
transition temperature of a Itigl:t tempeiatuie superconductor
using electrical t;ransport measuienicnts. Determination of
band gap of a selniconduct.or: liiglill ' doped Si by fitting the
temperature dependent resistance to tile standard variation in
semiconductors. Concepts of measutilag electrical resistance
in labs: froth ]netals to dielcctrics. lilt.loducing GPIB interfac-
ing of electronic instiun)cuts with the computer and writing
LABVIEW programs to interface teinpeiature controller and
sourcemeter

30 3

V Phase Sensitive Measurements: Use of a dual phase lock-in
amplifier. Nlleasurenient of tue superconducting transition
temperature of a su})erc:oi)duct.ing t.])iu film using a n)usual
inductance tecllnique down to 2.61< (\x'otking of a cryogen-free
system). Measuring AC resistance of a milliohm resistor us
ing please sensitive detection and studying tl:te frequency and
amplitude variation of tile resistance: introduction to noise,
u,hire noise, and I/f noise.

30 4
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7.6 PPr70]: Reading Project

Reading project will be assigned

  S;ubject   :,;; Sdm6st6r
Int. X4.Sc Physics   Vll

Course Code Course Title Course Type
PPr701 Reading Project Core
Credit Hours Per Week (L-T-P)

L I T I P
      8

M.axjfhu ih:,M.asks CIA  
100 60 40
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7.7 SEL701: Linux Operating System

SbmdsteFSpbj+ct Year
Vll2Int. M.Sc Physics

Course TypeCourse TitleCourse Clode

Linux Operating System SkilIEnhancement CourseSEL701

Hours Per Week (l-T-P)Credit
PTL

0022

ESECiAMaximum Marks
4060100

7.7.1 Learning Objective(LO):
The aim of this course is to introduce students to tile Linux operating system, focusing on Ubuntu
Linux. Students will leah essential conlmancls, cyst.em administration, file management, scripting,
and customization. The course \A'ill enhance their proficiency in using Linux for scientific computing
and everyday tasks.

7.7.2 Course Outco-nes (CO)

CL: Cognitive Levels (R-Remember'; U-Undeistan(trap-Ap])]y; An-Analyze; E-Evaluate; C-Create)

7.7.3 CO-PO/PSO mapping for the course

pQ/g'o
i:li is la

c01

POs

CO ;No. EipeQted:;Course Out6oines: At the edd ,of thq4:Qprl6;: the
students will.lbe able:: to:  

l Understand tile basics of Ubuntu Linux Desktop environment and
navigate through its features.

U

2 Customize tl.te desktop environixlelLt and install software using var-
ious package managers.

Ap

3 Utilize fundamental Linux colnniands and manage the file system
e6ectively.

Ap

4 Perform ad\anced file operations, manage processes, and under-
stand file attiibul;cs

An

5 Configure tile Linux environment, perform basic system adnhnis-
tration tasks: and use text proc:ebbing tools.

Ap



104

o3" Strong; "2" = 1bloderatel "l" = Low; No Correlation

7.7.4 Detailed Syllabus: SEL701: Linux Operating System

Unit No. : Topics N6.
of
Lec..:
Cures

12

CO j N'(j

l Introduction to Ubuntu Linux Desktop
Ubuntu Linux Desktop latest release overview.
GNONIE environment and desktop navigation
I'he Launcher and commonly used icons:
Calculator
Gedit Text Editor
Terminal

- Firefox Web Browser
- Videos

LibreOlhce Suite components
The Home folder

l

11 Desktop Customization and Software Installation
Customizing the Launcher:
Removing and adding applications

- System Settings and Appearance:
Changing desktop themes
\workspace switcher and multiple desktops
Internet connectivity settings

- Sound settings
- Time and Date settings

User account management and switching
Installing software:
Via Terminal
Synaptic Package Manager
Ubuntu Software Center
Configuring proxy settings and repositories
Installing applications(VLC Player, Inkscape)
Performing system updates

12 2

Continued on next page

C02     2           2 l l
C03           2 3 2 T 2 l       T 

  3         2 3 l   2            
C05 3 3       2 l 3        
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Unit No Topics (Continued> No. ; 1CO No
of
Lec-
Lures

111 Basic Linux Comntands and File System
General Purpose Utilities:

- echo, unalne, who. ])asswd, date, cal
- Files and Dircctori es:
- pwd, is, cat
- Understarlding tile File System:
- Files, Direct;ailes. ItLodes
- Types of Files

Home directory and Current direct.Oly
- Navigating directories(cd)
- Creating and ieii)owing directories (mkdir, lmdir)

\Marking with [iegular Files:
cat, rm, cp, mv, CJ):tp. wc

- Basic Commands:
- Command interpreter and shell
- Using man, apropos, n'halls, l:LEIF option

Advanced File Operations and Process Management
- File Attributes
- choxbn, chmod, chgrp

Displaying files with is I
- Understanding permissions (u+, a. w, g+w, -r)
- Inodes, hard links. swnbolic links
- Redirection a.lad Pipes:
- Input, output, Bild error streams

Redirection operas-ors > and >>
Pipes I
\Working witliLinux Processes:
Understanding ploccsses

- Shell processes
- Process spawning (patent and child processes)
- Process attributes (pid, ppid)
- Init process
- User and system processes
- Using ps xvith options

12 3

lv 12 4

Contimpd on next page
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'Unit : Nd Top:ics (Clontinued) No.
of
Lec-
Lures

12

CO N'o

V Environment Variables, System A.dministration, and
Text Processing
- The Linux Enx ironment
- Environment variables vs. Local variables
- set and env commands

Common environment variables (SHELL, HOME, PA.TH,
[.OGNA.KIE, PS], PS2)

history command, using I and , alias
- Basics of System Administration:
- Root login (su)

User management (UID, GID, useradd, usermod, userdel)
Disk usage (du, df )
Simple Filters

- head, tail, sort, cut, paste
- The prep Command:
. qr.nr,.h ino Gjp ..f wltr.nt

- Using grip options (ignore case, invert match, line numbers
count)
- Patterns and regular expressions

The sed Command:
Stream editor basics

- Printing and modibing text with sed
Line and context addressing

- Substituting, inserting, and deleting text

5

7.7.5 Suggested Texts and References

1. Christopher Negus, .Lfziuz .BfZ)/e, Wiley, 9th Edition

2. Richard Blum, Zfnua; Oor7zmand Z;fne and SheZZ Scripting .BfbZe, Wiley, 3rd Edition

3. William Shotts, The linus C'ommand Zine. .4 0ompZefe /ntroduction, No Starch Press

4. Nllark G. Sobel1, ,4 PractfcaZ (;Hide to f n r Commands, Editors, and Suez/ Programming,
Pearson, 3rd Edition.

5. Ubuntu OHicial Documentation: Available online at https : //help .ubuntu . com/

6. Machtelt Garrels, /ntrodzzctfom to .Lfnuz.- .4 Hands ozz Guide, Free Ebook

7. Ellen Siever, Stephen Figgins, Robert Love, -Z.inu dn a .NufsheZZ, O'Reilly Media

8. Jon Emmons, -Beginning Ubuntu 1; nuz /or Noudces and resg£6naZs, Apress
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8.1 P801: Astronomy and Astrophysics 11

8.1.1 Learning Objective(LO):
After successful completion of Ellis course, students should understand stellar physics, galaxy
structures, and cosmology, preparing tllein for advanced research and Ph.D. programs in reputed
institutes. They will be capable of approaching eminent scientists and research institutes with
well-developed research proposals for s!:tort or long-tc]i]] projects.

8.1.2 Course Outco:nes (CO)

CL: Cognitive Li ng[ Ap-A])i)ly; An-Analy4ehE- al«ate; C-Create)

Program Subje:dt; 1{ i; :: : : Year Semester
]nt. h].Sc

Course Clode

Phvsics4
Course Title

Astronomy and Astrophysics - ll

Vlll
Course Type

P801 Core
Credit Hours Per Week (L-T-P)

Maximum: Marks::gl; ll:i : : ②:gl;l; CIA

0

ESE
100 60 40

  Expected ICourse ::Outcomes: At the enti 6f l;hQ bourse;::;the
gtiidehts:l:Will b611dbld to:  

l Understand stellar physics including tile equations governing the
struct ure of st.ars.

E

2 Analyze various models of stellar st;ructure with linear and
quad tatic clciisity piufiles.

U

3 Describe tile evolution of seals from birth t.o potential end states. U
4 Eva[uate the structure of tile ]\']i]kv Wav and understand the ne-

cessity of multi-u,avelength observations in astronomy.
An

5 Analyze active galactic nuclei, introductory cosmology, and models
of the urliveise

U
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8.1.3 CIO-PO/PSO mapping liar the course

"3" = Strong; "2" = Moderate; "l" ;: Lowe" " = No Correlation

8.1.4 Detailed Syllabus: P801 : Astronomy and Astrophysics - ll

Hul"'

PQ/co POs  
co:l 3 3 3 3 3 3 3 2 2 2 2 3 3 3 3  
C02 3 3 3 3 3 3 3 3 2 l 2 3 3 3 3  
C0:3 3 3 3 3 3 3 3 2 2 l 2 3   3 3  

  3 3 3 3 3 2 3 3 2 l l 3 3 3    
C05 3 3   3 3 2 3 3 l l l 3 3 3 3  

Unit No. Topics N'o.
df
Lec-
tures

COijNo.

l Stellar Physics: Equations governing the structure of stars:
R/mechanical & Thermal equi]ibrium.Viria]theorem. Modes of
energy transfer in stars: radiative & convective transport of
energy. Auxiliary input: equation of state, opacity and energy
generation by thermonulcear processes. Boundary conditions
at the stellar surface & at the centre.The main sequence, Stel-
lar energy sources, Gravitationalpotentialenergy of a sphere,
Gravitational lifetime for a star, Other energy sources, Nu-
clear energy for stars, Overcoming the fusion barrier, Stellar
structure, Hydrostatic equilibrium, Energy transport, Stellar
models, Solar neutrinos

15 l

11 Stellar old age, Evolution off the main sequence, Low mass
stars, High mass stars, Cepheid variables Variable stars,
Cepheid mechanism, Period luminosity relation, Planetary
nebulae, White dwarfs, Electron degeneracy, Properties of
white dwarfs, Relativistic elects

9 2

111 The death of high mass stars, Supernovae , Core evolution of
high mass stars, Supernova remnants Neutron stars, Neutron
degeneracy pressure , Rotation of neutron stars, l\'magnetic
fields of neutron stars, Pulsars, Discovery of Pulsais, What
are pulsars? , Period changes, Pulsars as probes of interstellar
space, Stellar black holes

9 3

Continuedon newt page
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Unit No. Topics (Contillued} No.
of
Lec-
tyres

CO No

THE .KlILJ<Y WAY - OUR GALAXY: An overview of the
Nililky \Vay, Tl]e ]liass of the NTilky Way, Tile disc of the Milky
%'a>', Talc st;elia.i' ha]o and bu]ge of t.]ie ]\4illty Way, The for-
mation and evolut;ion of the N'lill<y \Vay, NOR.l\tAL GALAX-
IES: T})c clElssiflcation of galaxies, Tile det.clirhnation of elie
properties of galaxies, The deteinlini-Ltion of tile distances of
galaxies, Tile formation and evolutiol} of gtl.ltl.xies, ACTIVE
GALAXIES: The spectra of galaxies, Types of t\clive galaxies,
The centralengine, Models of active galaxies, Otttstatlding is-

IS 4

V Cosmology, Tile scale of the universe, Explosion of the uni-
verse, Olbels's paradox Keepillg black of expfuision, Cosmol-
ogy and Newtonian gravitation, Cosntology a.nd general rein.
tivity, GeoJnetry of the universe, Cosntnlogict\l redshift, Mod-
els of the unix-else, is the universe o])eii oi closed?

12 5

8.1.5 Suggested Texts and References

1. .4stronomg/; ,4 Physical Perspectfue, NClarc L. l<utilet

2. .An /nfroduct£07z Zo Ga/az es and C'osmoZogy: Edited by Nlaik H.Jones and Robert J
Lambourne, Cambridge University Press.

3 The inter'7}aZ OorzsfftuZforz o/ .S'tats, A. S. Eddington, Cambridge University Press, 1988

4. .An /nfroductfon to the Study o/ .gteZZar $tracfure, S. Cllandrasekhar, Dover Publications, 2003

5 The Sfr ct&re and EuoZKffon o.f f/ze Stars, l\{. Scliwarzschild, Dover Publications, 1962

6. Coz and GdⓑZf's Prf? clples o.f .9teZZar Structvzre, 2nd Edition, A. Weiss et al., Cambridge, 2003

7. 17'he Phg/sfcaZ C/nfuerse. An /nfroductfon to ,4sfvorzomg/, F. H. Shu, University Science Books,

8. GaZactfc .4stronomg/, James ginny aud h4icliael Txlenifield, Princeton University Press, 1998

9. .An /ntroductfon Zo ,4ctf'ue G'aZactfc .VucZef, B. K'l- Peterson, Cambridge U! rersity Press, 1997

d£L:,A-
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8.2 P802: Fluid Mechanics

8.2.1 Learning Objective (LO)
[n t]lis course, students wi]] develop an understanding of fluid mechanics concepts to the ]eve] where
they can formulate and present research proposals for both short-term and long-term projects in
renowned research institutes.

8.2.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; An-Analyze; E- }izC-Create

&-

PragER;h SUbiject Year  
Int. A/[.Sc Physics 4 Vlll

Course :: Code Course Title Course Type
P802 Fluid Mechanics Core

Credit Hours Per Week (L-T:P)
L T P

4   l 0

  CIA  
100 60 40

CO No1 Expel;tbd::::QQursQ OutcofnQ$ #q.t th6 ebd10f th6 cod's6, the
gtgud6ntg :&iU b6fhble t6:  

l Understand various models of stellar structure with linear and
quadratic density profiles, the concept of hydrodynainics, $ow
fields, and basic equations governing conservation of mass, momen-
tum, and energy in hydrodynamicalsystems.

U

2 Analyze equations governing viscous lion-, including the concept
ot sheaf and bulk viscosity, boundary layers, potential now, wateiu

w'fives, and lubrication theory of flow.

An

3 Ana[yze the tensor representation of the viria] theorem, flow in
magnetic fluids, generalized Omni's law, and ambipolar diffusion,
including magneto-gravity-acoustic modes.

An

4 Understand the stability problems in classical hydrodynamics
and hydromagnetics, particularly Rayleigh-'l:aylor and Kelvin-
Helmholtz instabilities, Jeans' gravitationalinstability, Benard con-
vection, Parker instability, and magnetic buoyancy.

U

5 Evaluate concepts related to accretion flows, accretion disks, shock
waves, blast waves, hydrodynamics in supernovae, and physiological
hydrodyilamics such as blood flow.

E
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8.2 .3 CO-PO/PSO mapping for the course

D3" Stl'ong; "2'' hloderate; "l" = Lol\; "-" = No Correlation

8.2.4 Detailed Syllabus: P802 Fluid ]\mechanics

Unit No Topics N'o.
of
Lec-
Lures

C05IN6

l

11

Validity of hydiodynamical description. Kinematics of the
flow field. Stress strain i'elationsliip. Basic equations govern-
ing conservation of mass, niomentuni, and energy.

12

12

l

2Navier-St.okes equiition tor viscous flows. Sheftr and bulk vis-
cosity and radiative diftusivity in Huids. Viscous and thermal
boundary layers. potential fioNA,s, wat.er xva'ves. Tfelvin's c'ircu-
lation t.lieorciii, St.ones 's flow, lubric: I.bioii tllclory.

111

lv

Vidal theorem in tile tensor form. MagnetoLlydrodynamic
flows. Geneializc(t Ohio's law in tile presence of Hall current
and ainbipolar difllusion, magnets-gravity-acoust.ic modes.

Cllassical hydrodynamic and Itydiomagnet.ic linear stabil-
ity problems: liayleigh-Taylor t\nd I':elvin-Helmholtz insta-
bilities, Jeans' gravitational instability, Benatd convection,
Parker insta,bilit.y, magnetic buoyancy, tl:tetnlal instability.
Non-linear Beiiaid problem.

12

12

3

4

V Spherlcitl ?accretion lion's onto conn)?tct ob.lc( ts and accre-
tion disl€s. High-speed flow of giLsf-s, sLiocl{ wolves, and blast
waves. Supernova hydlodynaniics. Physiological hydrody-
namics. Blood flow in the humiuillcart.

12 5

8.2.5 Suggested Texts and Rcfereilces

1. J7ydrodg/narnfcs, 6th Edition: H. Lamb, Dover, 1945

2. ,4n /ntroduct2on to FZ%fd D:ynamfcs, G. 1<. Bar.clieloi, Can)bridge University Press, 2000

3. F'fund .A/echanfcs, 2nd Edition. L. D. Landau inl(] E. N:[. LifshitK hvier, 1987

Po£QQ POs

iii,:l£ 14 ' , i ol:' '+
PSO

G01 3 3 3 3 2 2 }2 l   3 3 3 l 3  
G02 3 3 3 3 3 2 3 2 3   3 3 3 3 3  

  3 3 3 3 3 2 3 2 l     3   3 3  
  3 3 3 3 3 2   2   3     2 3  

C05 3 3 3 3 2 2   2   3   3 3  
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8.3 P803 Nuclear and Particle Physics

SemesterYear

Int. MI.Sc Physics Vlll4

Course TypeCourse Code Course Tit16

CoreNuclear and Particle PhysicsP803

Credit Hours Per Week (L-T-P)
L P

34 0l
ESEM;

100 4060

8.3.1 Learning Objective (LO)
The aim of this course is to enable students to develop a comprehensive understanding of nuclear
reactions, nuclear structure, and particle physics, including concepts like phase shifts, resonance,
cross sections, and symmetries. The course will also cover fundamental forces, particle classification,
and cutting-edge nuclear structure models, fostering analytical skills needed for high-energy and
radioactive ion beam physics.

8.3.2 Course Outcomes (CO)

CL: Cognitive Levels(R-Remember; U-Understanding; Ap-Apply; An-Analyze; E-Ev@uallj)r'e-Clreate)

8.3.3 co-po/pso mapping roll:tRe .)?6rse: llggli8l$;1a ((s- /i#$1gl

CO No. ExPdctedj;qoyrs$ OutqomQ$ At+ the end:bf the:i:Qourselithe
st tidentg: will( be :lalble 'to:

CL

l Understand the concept of phase shifts, partialwave decomposition,
cross sections, and scattering processes, including the use of optical
potentials.

U

2 A.nalyze and derive resonance cross sections, understanding bar-
rier penetration, resonance scattering, and the compound nucleus
model.

An

3 Apply knowledge of direct reactions, high-energy scattering, and
radioactive ion beam physics to real-world problems, including nu-
clear shell models and deformation phenomena.

U

4 Comprehend advanced nuclear structure models, including the
single-particle shellmodel, Fermi gas model, pairing theories, and
collective nuclear motion.

U

5 Develop an understanding of particle physics, including particle
classification, symmetries, gauge theories, and the role of quarks,
gluons, and Higgs bosons.

U
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"3" = Stiorigl "2" = b/{oderatel"l" = Lowe"-" = No Correlation

8.3.4 Detailed Syllabus: P803: Nuclear and Particle Physics

Unit No. Topics No.
of
Lect.

CO N6.

l Nuclear Reactions: Partial wave decomposition, phase shifts
and partial wave analysis of the ci-oss sections in terms of
phase shifts. Behavior of pllasc sl)ills in (tiflercnt situations.
Black sphere scattering. Opticalt.lleorem a.il(Ireciprocity the-
oiern. U riitaiit}, C)ptical potential: Basic (tclinit.ion. lielation
between t]:le imaginai'y part, \\r of t.]te OP and o'..bs, and be-
tween 'b\r and mean free path. Folding llaodel and a high
energy estimate of tile OP

12 l

11 Categorisation of Nuclear Rea.ction tilcchaliisn)s: Low ener-
gies: Discrete legion, Continuum Region: (a) Discrete Region:
Decaying states. Relation bet\veeti tILe wide.li and the mean
life time. Energy definition: Lorui)tzin.n or Breit Wiener.
Resonance scattering. Derivation:t of tile resonance cross sec-
tion from please shift description of cross section. Trans-
mission tliiough a square well and resonances in continuum.
Coulolnb barrier penetration foi chFltgcd pall.isles scattering
and centrifugal barrier for I non-zeit st,ales. Angular distri-
butions of tl:te particles in resonance scattering. Application
to hydrogen burning in stats. (b) CoiLtinuuln Region: Bohn's
compound I.nucleus model.

12 2

Continued on next page

A , ~\,:#%" 8:, .J-
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8.3.5 Suggested Texts and References:

1. .Su6atomfc Phg/sacs, by E. M. Henley & A. Garcia, \World Scientific

2. Concepts o/ .NacZear Physics, by B. C. Cohen, Mcgraw-Hill

3. /ntroductfon to .Nuclear arid Pad cZe Phg/sacs, by A. Das and T. Ferbel, World Scientific

4. Structure o/ the Arucfetzs, by M.A. Preston and R.K. Bhaduri, Levant Books, 2008

5. ]Vuc]ear ]l/odeZs, by W. Greener and J.A. Maruhn, Springer, 1996

6. .Nuc/ear Sfrucfzre /rom cz .SfmpZe Perspective, by R. F. fasten, Oxford University Press 1990

Pal, AfHli$jed East;-\Vest Press, 1982 /n 'lM.K7. Theov"y ofNuclear

Unit ;No. Topics (Continued) No.
6f
Lech .

C01No.

111 Direct Reactions: Cross section in terms of the T-matrix.
Phase space, and its evaluation for simple cases. Lippmann
Schwinger equation for the scattering wave function, and its
formal solution. On-shell and o#.shell scant.faring. Plane wave
and distorted wave approximation to the Tmatrix(PWBA,
DWBA). Application to various direct reactions like, strip-
ping, pick-up, knockout etc.High energy scattering. Glauber
theory. Eikonal approximation to the scattering wave func-
tion.Evaluation of scattering cross section in eikonal approxi-
mation. Introduction to heavyion scattering and the physics
with radioactive ion beams.

12 3

 

Nuclear Structure: Generalization of the single-particle shell
model, residual interactions, Fermi gas model. Single-particle
energies in a deformed potential, shell corrections and the
Strutinski method. Pairing: BCS model and the Bogolyubov
transformation. Hartree-rock method: general variational
approach, Hartree-Fock equations and applications. Nuclear
shape parametrization, quadrupole and higher- order defor-
mations. Collective rotation and vibration; Giant resonances.
Cranking model, phenomena at high spin including super-
deformation. introduction to Density- Functional Models,
Including relativistic mean field. Selected contemporary re-
search topics: Superheavy nuclei; Spectroscopy of drip-line
nuclei.

12 4

V Particle Physics: Symmetries and conservation laws, con-
served quantities in reactions of particles. Relativistic kine-
matics in particle reactions, invariants, resonances, decays
of resonances and their decays etc. Particle classification,
mesons and baryons, SU(3) multiplets, quirk model. Quarks,
gluons, QCD interaction, colour neutrality. Detection of
quarks and gluons, structure function in deep inelastic reac-
tions. Quirk and lepton families, weak interactions assuage
theory, W and Z bosons. Symmetry breaking and generation
of masses, Higgs bosons. Present boundary (strings, grand
unification, matter- anti-matter asymmetry, dark matter and
energy - seminar, qualitative)

12
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8

9

10

,4z /ntroductfon. to Quarks all./ Part07ts, by F. E. Close, .\cademic Press 1980

Quarks and Zeptons.- .4n /nt?odlzctor# C'07zrse 7v, Modern/. F'arffcZe P/zg/sacs, by F. Halzen and
A- D. n'martin, John Wi]ey ]984

/ztfroductfon to Hfg/ Energy /'/}l/sacs, 4th Edition, by D. Perkins, Cambridge 2000

k#'"
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8.4 P804: Condensed bllattel ' Physics 11

Int. M.Sc Physics

Course Code Course Title Course Type
Condensed Matter Physics - ll CoreP804

Credit Hours Per Week (L-T-P)
T P

34

M$fimUih Mfrksl I

8.4.1 Learning Objective(LO):
The objective of this advanced course in condensed hatter physics is to enable students to:

8 Understand the fundamental phenomenon that governs superconductivity, including the
underlying theoreticalmodels.

+ Explore various theoretical approaches to explain different kinds of magnetic phenomena.

+ Introduce and apply density functional theory in understanding peculiar physical phenomena
in solids.

e Understand advanced topics such as Kondo Physics, metamaterials, and quantum cascade
lasers, which have significant applications in modern condensed matter research.

8.4.2 Course Outcomes (CO):-

E3$g.tg&: ctfB£8 6:.i:l$g&:: At {il eWn&;:QI ' thgmc.i$:L, like
:gt:udeiitg wiU b6;:ablelja

Understand the fundamentalprinciples governing superconductiv
ity, including the BCS theory, Josephson effects, and the concept
of Hux quantization.

Comprehend the Mociificd London equation and analyze interac-
tions between flux tubes, as wcllas phenomena such as flux pinning
and magnetization of the mixed state

Analyze various magnetic phenomena using quantum theory, in-
cluding the Heisenberg Hamiltonian, Hubbard model, and Stoner
model

Introduce and apply density functional theory, and explore special
phenomena such as the quantum Hall effect, topological insulators
and unconventionalsuperconductivity.
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Ur)delstalld advanced topics in condense(] matter physics such as
Kolido Physics, n3etam aterials, photonic band gap materials, quan-
tum cttscade lasers, and organic electronics

U

CL: Cognitive Levels (R-Remembers U-Under'standings Ap-Appl) ; An-Analyze; E-Evaluate; C-Create)

8.4.3 CC)-PO./PSO mapping for the chul'se

" 3' Strong; "2" = Nloderate; "l '' = Low; " No Correlation

8.4.4 ])etailed Syllabus: P804: Condensed Mattel Physics 11

Unit No I'epics N'o.
of
Leet
12

CO Nd

l Supercoi-Lductirit) : Revision-L, Intron fiction to second quan-
tization, BCS theory, Electron-L tunneling ai-td energy gap,
Josephson cKcct (AC anti DC). GL t.huoi) tuicl concept of
penetration cieptl], coherence length and surface energy, Flux
quantization

l

11 Modified London Equation of Mixed Phase, liiteraction be-
tween Flux tubes, Flux foot-/, Flux pillliing, Nla,gnetization of
Mixed State: Bogoliubov tia.nsformntion, BouTldaty between
normal metal and superconductor, Andreex Reflection and
Proxiinit.y enact

12 2

111 Magnetism: Quantum tlleory of ma.gnetisn:t: R.ationalization 12
of the Heisei)bag Hamiltonian, Fiubbard model and Stoner
Model: Derivation-t of susceptibility, Spin wave using Holstein-
Primal<ov transformation

3

lv Introduction to Density Functional TheoH. Tlltioduction to
Special topics: Integer and Fractional Qua.ntuin Hall ef-
fect, unconventional superconductivity, faust.rated magnets,
Josephson junct.ion clubits, Giaplicllc physic:s, 'topological in-
sulators

12 4

ntinued on next page

PO/co POs

1 2; :$ili :s: 6:jl:lz 8 :alto ii
Pso

;l,: 3 ''lll,q
c01
C02 33   l         33

         
l 3 3 2 3 3

C03 3     2 l                  
G04           2 3              
QOS l 2   3 3 2 3 l
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8.4.5 Suggested Texts and References:

1. .[nZrodzcZforz to Superco ducfdufty, 2nd Edition, by M. Tinkham, Dover 2004

2. SuperconductduftZ/, by J. B. Ketterson and S. N. Song, Cambridge 1999

3. .Basic Solid State Physics, by A. K. Raychaudhuri

4. .Magnetism dn Solids, by D. H. Martin, Butterworth 1967

5. QaanZ m their o/ Magneffsm, 3rd Edition, by R. M. White, Springer 2006

6. Electronic Stmctare, Basic Theory 8 Practi:aZ J14ethods, by R. Martin, Cambjljiige 2008

Unit No. Topics (Continued) No.
6f
Leet.

CO No.

V Kondo Physics, Metamaterials, Physics of photonic band gap
materials, quantum cascade lasers, free electron lasers, organic
electronics etc

12 5
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8.5 PL801 Advanced Physics Laboratory 11

[nt. M.Sc Physics

Course Code Course iTitle Course Type
PL801

Credit
Advanced Physics Laboratory - ll (.:ore

Hours Per Week (l-T-P)

5

8.5.1 Learning Objective (LO)
The objective of this advanced laboratory course is to enable students to gain hands-on experience

and develop a deep understanding of experimental techniques in advanced astrophysics. Specifically,
students will:

e Study the orbital dynamics of visual binary stars, and verify Kepler's law of planetary motion
through practical observation.

+ Determine the rotational velocity and mass of celestial bodies like Saturn by analyzing the
di#erential motion of ring particles

e Investigate proper motion in stars and evaluate properties such as pulsar periods, dispersion,
and distances using radio frequency data.

B Analyze quasar properties, including redshift, recessional velocity, and magnitude, to
understand their structure and emissions.

e Conduct photometry and spectroscopy to construct HR diagrams, study variable stars, and
derive cosmological parameters such as Hubble's constant and age of the Universe.

8.5.2 C.«rse Outcomes (CO)

CO $'6

l
students will bi able.to

Study the orbital motion of visual binary stars such as Kruger 60
and verify Kepler's law of planetary motion. Determine the rota-
tional velocity of Saturn and its mass by analyzing ring particle
motions

Investigate the proper motion of stars, such as 61 Cygni, and evan
uate the properties of pulsars by determining their periods and
distances using radio frequency pulse profiles
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CL: (cognitive Levels (R-RememberlU-Under'standing; Ap-Apply; An-Analyze; E-Evaluated C-Create)

8.5.3 CO-PO/PSO mapping for the course:

''3" = Strongl"2" = Moderate; "l" = Low; "-" = No Correlation

8.5.4 Detailed Syllabus: PL801: Advanced Physics Laboratory - ll

4 Understand and apply Hubble's law by studying galaxy cluster
spectra to determine the Hubble constant and estimate the age
of the Universe  

5 Perform photoelectric photometry of star clusters, construct HR
diagrams, and analyze Light curves of Cepheid variable stars to
determine cosmic distances  

PO/GO POs PSO

  3 3 3 3 3 3 3 2 2 3 3 3 3 3 3  
G02 3 3 3 3 3 3 3 2 2 3 3 3 3 2 3  
C03 3 3 3 3 3 3 3 2 2 3 3 3 3 3 3 2

C04 3 3 3 3 3 3 3 2 2 3 3 3 2 3 3 2

C05 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 l

Unit No. Topics N'o.
of
Lect.

CO No.

l 'lFansmission of radiation through atmosphere, introduction
to Optical, Infrared, UV, X-ray and Gamma-ray astronomy,
and study of astronomical parameters such as magnitude,
flux, and luminosity. pleasuring energy resolution(R) of a
Cadiniuin Telluride Detector using X-rays of diRerent ener-
gies (E) from radioactive sources and deriving expression for
variation of R with E.

30 l

11 Development and use of modern imaging detectors including
CCDs, bolometers, and spectrometers in observationalastron-
omy. Solar Constant measurement. Measurement of Solar
Limb Darkening

30 2

111 Study of interaction of radiation with matter, including ion-
ization, Compton scattering, and applications in gas-filled ra-
diation detectors.

30 3

Coi)finued on next page
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8.5.5 Suggested Texts and References:
L. /ntrodbctfon to .4sZrortomy and .Astrophysics, by Zeilik and Gregory, Brooks Cole

2. .Radiative Processes in .Astrophg/sacs, by George B. Rybicki and Alan P. Lightman, Wiley-VCH

3. Obseruat onaZ Astrophg/sacs, by Pierre Lena, Springer

4. .Astzophg/s£caZ Zech7zfques, by C.R. Kitchin, CRC Press

5. High-Eneryg/ Astrophg/sacs, by Malcolm S. Longair, Cambridge University.flqcsli,,,.'

No.
of
Lect.

COINS).

[v ScintiLlation detectors, photomultiplier tubes, and applica-
tions in X-ray astronomy, including studies of neutron star
binaries and black hole binaries.Observing an Optical Binary
Star and deriving its light curve.Determine Pulsation period
and binary light curve of an accreting Neutron star from X-
ray data.Measuring X-ray Energy Spectrum of a Black Hole
Binary and fit it with diRerent spectral models.    

 
Thermal and non-thermal emission processes, synchrotron
radiation, and cyclotron lines in strongly magnetized
stars.Characteristics of a Proportional Counter and depen-
dence of its energy resolution on different. parameters of the
PC   L
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8.6 PPr801: Project

Reading project will be assigned by the supervisor

Prpgtam g#bject   Semester

[nt. M.Sc Physics 4 Vlll
Course Code Course Title IClourse Type

PPr801 Project Core

Credit Hours Per Week (L-T-P)
L T P

4     8

Maxinitirh Mtif-ks    
100 60 40
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8.7 SEPT'IL80 1: LaTeX & X.Fig Typesetting Software

8.7.1 Learning Objective (LO)
The aim of this course is to equip students with the skills to use LaTeX and XFig for professional
typesetting of documents, reports, presentations, and diagrams. Students willlearn to create
n-ell-formatted technical documents, incorporating nLathematical equations, tables, figures, and
bibliographies, enhancing their ability to collimunicate scientific auld technical information
eBectively.

8.7.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understand; Ap-Apply; An-Analyze; E-Evaluate; C-Create)

8.7.3 CO-PO/PSO mapping for the course

PQ/:QQ POs

Prbki'bjEb Subje6+ Year  
Int. h4 .Sc Physics 2 Vlll

Course Code Course : Title Course Type
SEPbIL80] LaTeX &: XFig - '1:ypesetting Software Skill Enhancement Course

Credit

L   P

2 2   0

M.aHhUd gMa#kg CIA  
100 60 40

  Expbct&dtCdhr$pj;Quttomeg:!: Atjt;he $nd Qf the coafie,:ltb6
stddehts:kimi.b4: auld :to:  

l Install and configure LaTeX and its editors, and understand the
basics of document creation.

U

2 Clreate structured documents using LaTeX, including reports, arti-
cles, and letters with proper formatting and layout.

C

3 I'ypeset complex mathematical expressions, equations, and matri-
ces, and manage numbering and referencing of equations.

Ap

4 Incorporate tables, figures, and diagrams into La'l'eX documents,
and create presentations using Beamed.

Ap

5 Utilize advanced LaTeX features such as custom commands, en-
vironments, style files, and typeset documents in Indic languages
llqin a 'YoT .nTn'r  
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"3" = Strong; "2" = Moderated"l" = Low; "-" = No Correlation

8.7.4 Detailed Syllabus: SEPML801: LaTeX &; XFig - Typesetting Software

COi 3 2     3 3   l l 2 l 3 3 l l l

  3 3 3   3 2 3 2 l 2 l 3 2 2 l l

Q03 3 3 3   2 2 3 2 l 2 l 3 2 2 l 3

C04 3 3 3   3 2 3 l l 2 l 3 2 l l 3

C05 3 3 3   3 2 3 l l 2 l 3 2 l l 3

Unit No. Topics No.
of
Lect.

CO : N'o.

l Introduction to LaTeX.
installing LaTeX and using LaTeX editors.

- Document classes: Report, Article, Letter.
- Structure of LaTeX documents: Chapters, Sections, Subsec-
tions.

Generating Table of Contents, Lists of Figures and Tables.
Handling compilation errors and troubleshooting.

12 1,2

11 Document Formatting and Letter Writing
- Formatting text: Fonts, Styles, Paragraphs.

Creating letters: Address formatting, dates, salutations, sig-
natures.

Environments: Itemize, Enumerate for lists.
Page layout: Margins, headers, footers.

- Including special characters and symbols.

12 2

111 Mathematical Typesetting
Inline and display math modes.

- Greek letters and mathematical symbols.
- factions, superscripts, subscripts.
- Creating equations, matrices, and aligning equations.

Numbering and referencing equations.
Packages: amsmath, handling errors with missing packages.

- Using trac, df rac, and cases.

16 3

lv Graphics, Tables, and Presentations
Inserting images and creating figures.

- Creating tables: Tabulai environment, formatting tables.
Using XFig for creating diagrams and importing into LaTeX.

- Exporting figures with specialflags, handling text in figures.
- Creating presentations using Beamer.
- Cropping PDFS and tools like pdfcrop and Brisk.

10 4

Continued on next page

Gv ' .:&'. V$3''" e
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8.7.5 Suggested Texts and References:

L. Leslie Lamport, Z,alex; ,4 .Document Preparation System, Addison-Wesley, 2nd Edition

2. Tobias Oetiker, Hubert Part], irene Hyna, and Elisabeth Scltlegl, The .NoZ So Shod
introdncb,ou to LaTeX2e.

3. George Gr£itzer, More Math /nto £a7'eX, Springer, 5th Edition.

4. Stefan l<ottwitz, LaTeX .Beginner's Gbfde, Packs Publishing.

5. Helmut Kopka and Patrick W. Daly, .4 Gu de ta LaTeX, Addison-Wesley.

6. XFig User Manual, available online at http : //www.xfig . org/userman/

7. LaTeX TuZoMaZs; ,4 Palmer, Indian TeX Users Group.

8. Online resources like 'l'eX Stack

Unit No. Topics (Continued) No.
of
Lect.

CO N'o.

V Advanced LaTFeX Features
- Custom commands: \newcommand, parameters, redefining
commands.
- Custom enx-ironments: \newenvironment, parameters.
- \writing and importing style files.

Packages: \RequirePackage, \usepackage, package man-
agement.

['pesetting in indic languages using XeLaTeX.
Fonts installation and usage: Fontspec, Polyglossia.
Setting default and additional languages in documents.

10 5
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9.1 PPr901: Project

Reading project will be assigned by the supervisor

  $iibjeQt   Sexii69ter

lilt. M.Sc Physics 5 lx
Clourse Code Course Title Course Type

PPr90] Project Core

Credit Hours Per Week (L-T-P)
L T P

20      
    ⑧SE

400   400
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lO. I PEl: Quantum Field Theory

lO.I. I Learning Objective (LO)

The objective of this course is to enable students to understand the fundamental principles and need
for Quantum Field Theory (QFT). Specifically, students will:

e Comprehend the reasons for the failure of relativistic quantum mechanics, such as the
causality problem, and the necessity for quantum field theory.

8 Develop an understanding of the origin of particles and forces within the framework of
quantum fields

B Gain skills to analyze statistical distributions of identical particles and apply Feynman rules to
calculate probabilities for decay and scattering processes.

e Derive classical or non-relativistic limits from fully quantum models and identify, the
relativistic origin of effects such as the spin-orbit interaction.

e Learn effective field theory techniques for modeling large-scale behaviors, including phenomena
such as superconductivity and spontaneous symmetry breaking

l0.1.2 Course Outcomes (CO)

CO No Bxp:gated PQoUrsQ: OdllQoiiQg :#Lt :ithg;,emd:.Qf thb +6:ur$djl:tb8:: l:iiel+
student;i will be able to

Prdgtaml $ubjeet   Seh69ter

Int. NI.Sc Physics 5 X

Course Code CoursellTitle Course '-l'pe

PEI Quantum Field Theory Elective

Credit Hours Per Week (L-T-P)
L T P

5   l 0

Makimuiiill Marks CIA  
L00 60 40
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CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Applyl An-Analyzed E-Evaluated C-Create)

I0.1.3 CO-PO/PSO mapping for the course:

"3" = Strong; "2" = bloderate; " 1" = Low; "-" :: No Correlation

l0.1.4 Detailed Syllabus: Quantum Field Theory

] Understand the reasons 6or the failure of relativistic quantum me-
chanics, such as the causality problem, and the need for quantum
field theory.  

2 Describe the origin of particles and fundamental forces within the
context of quantum field theory.

U

3 Apply Feynman rules to calculate probabilities for basic processes
involving particles, including decay and scattering. Analyze statis-
tical diet.Jibutions of identical particles.

Ap

4 Obtain classicalor non-relativistic limits of fully quantum models
and identib relativistic origins of elects such as spin-orbit interac-
tion.

E

 
Use effective field theory techniques to develop models at large
scales and describe elects like superconductivity, superfiuidity, and
ferromagnetism via gauge invariance and spontaneous symmetry
breaking  

p:0/GO POs P:so

coi 3 3 3 2 2 3 3 3 2 3 3 3 3 2 2 l

C02 3 3 3 2 3 3 3 3 2 3 3 3 3 l 2 l

C03 3 3 3 2 3 3 3 3 2 3 3 3 3 2 2 l

C0:4 3 3 3 2 3 3 3 3 2 3 3 3 3 2 2 l

C0:5 3 3 3 2 2 3 3 3 2 3 3 3 3 2 3 l

Unit No. Topics

=.. ..:~''
l Preliminaries: Why Quantum Field Theory, Creation and an-

nihilation operators, Special relativity, Space and time in rel-
ativistic quantum theory, natural units

15  
9Qntinued on next page
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I0.1.5 Suggested Texts and References:

1. QaanCzz7zl FfeZd Theoz , by C. ltzykson and J. B. Zuber, N4cGraw-Hill Book Co, 1985

2. Quantum /'feed 7'heal , by L. H. Ryder, Cambridge University Press, 2008

3. FfeZd Theory/; .A .Udder'zz PNmer, by P. Ramond, Benjamin, 1980

4. The uazztum Theory/ o/ /'feeds, HoZ 1, by S. Weinberg, Cambridge University Press, 1996

5. /ntrodvctfon to The 7'heor3/ o/ C?uantum /'deeds, by N. N. Bogoliubov and D. V. Shirkov
Interscience, 1960

6. .4n /ntrod&ctforz to Q'uantum Ffe/d Theory/, by M. E. Peskin and D. V. Schroeder, Westview
Press, 1995

7. C?uantum F'feed Theory, by Mandl and Shaw

8. .4 First Book o/ Quantum F'feed Theory, by Amitabha Lahiri and Palash B: Pal, ,Alpha Science

International Ltd., 2000 r,;:i...eX/\ ('!i;lz......7ll gig/'

Unit No. 1Topics (Continued) No.
of
Lech.

CO N'o.

1] Canonical Quantization: General Formulation, Conjugate
Momentum and Quantization, Neutral. Scalar Field, Com-
n)utation Relations, Normal Ordering, Bose Symmetry, Pack
Space, Charged Scalar Field, U(1) Invariance, Charge Con-
servation, Particles and Antiparticles, Time Ordered Product,
Feynman Propagator for Scalar Fields, Bose-Einstein Distri-
bution, Propagators at Finite Temperature

15 2

111 Dirac Field: The Dirac Equation, Relativistic Covariance,
A.nti-Commutators, Quantization of the Dirac Field, Elec-
trons and Positions, Connection between Spin and Statistics,
Discrete Symmetries, Parity, Charge Conjugation, Time Re-
versal, CPT Theorem

L5 3

  Gauge Field: Gauge Invariance and Gauge Fixing, Quantiza-
tion of the Electromagnetic Field, Propagator, Vacuum Fluc-
tuations

15 4

V Interacting Theory and Elementary Processes: Wick's The-
orem, Feynman Rules and Feynman Diagrams for Spinor
Electrodynamics, Lowest Order Cross-Section for Electron-
Electron, Electron-Positron, and Electron-Photon Scattering

15 5
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10 . 2 PE2: General Relativity and Cosmology

I0.2.1 Learning Objective(LO):
The objective of this course is to enable students to develop a deep understanding of the principles
and implications of General Relativity and Cosmology. Specifically, students will:

e Understand the concept ol spacetiine and its significance in the context of Einstein's Relativity.

e Grasp the nature of gravity as the curvature of spacetime and its implications for physical
phenomena.

+ Analyze astrophysical results such as the precession of planetary orbits and properties of black
holes .

e Learn the fundamentals of cosmology, including the expansion of the universe and the
application of cosmological models.

e Comprehend the phenomena of gravitational and cosmological redshifts and their significance
in understanding the universe.

I0.2.2 Course Outcomes (CO):-

CL: Cognitive Levels

      Seinestet

Int. M.Sc Physics 5 X

Course Code Course Title Course 'l:ype

PE2 General Relativity and Cosmology Elective

Credit Hours Per Week (L-T-P)
L   P

  4 l 0

  CIA  
L00 60 40

(lJO Nb: Expected:lQoufse Outcomes lINt;;:thd :end af th6 cioui'se, th6
gt6dehtgl③i1111b6: i#ib14 :1to!

CL

l Understand the concept of spacetime in the context of Einstein's
Relativity.

U

2 Describe gravity as the curvature of spacetime and its impact on
the motion of celestialbodies.

U

3 Analyze phenomena such as the precession of planetary orbits and
the properties of black holes.

An

4 Explain the fundamentals of cosmology, including the expansion of
the universe and key cosmological models.

U

  Apply concepts such as gravitational and cosmological redshifts to
analyze the universe's structure and evolution.

Ap
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10. 2 .3 CO-PO/PSO mapping lor the course

)t 3" Strong; "2" :: Moderate; "l" = Low No Correlation

l0.2 . 4 Detailed Syllabus: General Relativity and Cosmology

l0.2.5 Suggested Texts and References:

1. ,4 f'fist C'purse n Ge zeraZ .ReZatfu tg/, by B. Schutz

2. Gruoffg/, by H. J. Hurtle

3. The OZassfcaZ Theoz of /'feeds, by L. Landau and E. Lifshitz

4. Gravitation and Oosmorogg/, by S. Weinberg

5. /ntrodKC ng .Einstein's General Relatfu£t3/, by R. D'lnverno

6. The .BarZg/ Uni'parse, by E. W. Kolb and M. S. Tl#=pel/'''.

\ $«" g '

  POs PSO

coi   3 3 2 3 l 3 2 2 3 2 3 l 2 2  
e02 3 3 3 2 3 2 3 2 2 3 2 3 2 2 2  
C03 3 3 3 2 3 l 3 2 2 3 2 3 2 2 2  
C04 3 3 3 2 3 2 3 2   3 2 3 2 2 2  
C05 3 3 3 2 3 l 2 2 l 2 2 3 2 3 2  

Unit No. Topics No.
of
Lect.

CO No.

l Review of Newtonian Mechanics. Special theory of relativ-
ity. Prelude to General relativity, historical developments,
4-Vectors and 4 tensors, examples from physics

15 l

11 Principle of Equivalence, Equations of motion, Gravitational
force, Tensor Ar)alysis in Riemanniar) space, Elects of Grav-
itation. R.iemann-ChristoHel curvature tensor, Ricci Tensor,
Curvature Scalar, Einstein Field Equations, Experimental
tests of GT, Schwarzschild Solution

15 2

111 Introduction to Cosmology, The cosmic history and inventory,
The expanding Universe

15 3

lv Friedmann Equations and Cosmological Models, The Stan-
dard cosmologicalmodel, The inHationary Universe, Big-Bang
Hypothesis

15 4

V Primordial nucleosynthesis and the thermal history of the
Universe. Perturbations in an expanding Universe, Growth
of perturbations, Dark Matter Halos

15 5
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7

8

9

LO

LI

/ntr auction to (7osmoiogg, by Barbara Ryden

Afodem Oo.snzoZogy, by S. Dodelson

PrirLcip/es o/ Physical C'osmologg, by P. J. E. Peebles

Z,Urge Scale Structure o/ the Untuerse, by P. J. E. Peebles

Stmcture Forznat on n the Knd'verse, by T. Padmanabhan
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l0.3 PE3: ExperimentaITechniques

l0.3.1 Learning Objective (LO)
The objective of this course is to provide students with comprehensive knowledge and practical
understanding of experimental techniques that are crucial in physics research. Specifically, students
wi I ]

Understalld the principles of vacuum technology, including gas flow, pressure measurement,
and the use of vacuum pumps.

8 Develop competence in optical systems and charged particle optics, focusing on the use of
electrostatic lenses and optical materials.

e Gain knowledge of the diRerent types of detectors, including particle, ionizing radiation, and
optical detectors, and their respective properties.

e Learn about particle detectors, radioactive decay, and the interactions of charged particles
with matter, including the operation of ionization detectors and scintillation counters.

e Acquire skills in the basics of electronics, focusing on analog and digital integrated circuits,
signal processing, and data acquisition used in experimental physics.

l0.3.2 Course Outcomes (CO)

CO N6. Expected. :Course O}4tcQlpes At;thd 6nd of the c6pr$p, tbp
students 'will:be able t6:

CL

l Understand the concepts of vacuum technology, including gases, gas
flow, and the mechanisms of vacuum pumps and leak detection.

U

2 Analyze optical systems and changed particle optics, including the
application of electrostatic lenses and energy/mass analyzers.

An

3 Understand the diHerent types of detectors, such as optical, photoe-
mission, and ionizing radiation detectors, and analyze their prop-
erties and oerformance. /'~\ /

r''\ .+ I.\ /

U

g %#".;:,CW
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CL: Cognitive Levels(R-Remember; U-Understanding; Ap-Apply; An-Analyzed E-Evaluate; C-Clreate)

I0.3.3 CIO-PO/PSO mapping for the course:

"3" = Strongl"2" = bloderate; "l" = Low; "-" = No Correlation

l0.3.4 Detailed Syllabus: Experimental Techniques

4 Analyze particle detectors, radioactive decay, and the interactions
of charged particles wit;h matter, including the u orking of scintilla-
tion and gaseous ionization detectors.

An

  Understand the fundamentals of electronics, including electronic
noise, signal processing, and data acquisition techniques used in
experimental physics

U

PQ/:co POs PSO

fi iil:;3 I ' :fi
  3 3 3 2 3 2 3 2 2 3 2 3 2 3 2  

G02 3 3 3 2 3 2 3 2 2 3 2 3 2   2  
C03 3 3 3 2 3 2 3 2 2 3 2 3 2 3 2  
C04 3 3 3 2 3 2 3 2 2 3 2 3 2 3 2 2

C05 3 3 3 2 3 2 3 2 2   2 3 2 3 2 l

Unit No. Topics No.
of
Lect.

C0:: No.

l Vacuum technology: gases, gas fiou ', pressure and flow mea-
surement, vacuum pumps, pumping mechanisms, ultrahigh
vacuum, leak detection

15 l

11 Opticalsystems: optical components, opticalmaterials, op-
tical sources, Charge particle optics: electrostatic lenses,
charged-particle sources, energy and mass analyzer

15 2

111 Detectors: optical detectors, photoemission detectors, parti-
cle and ionizing radiation detectors, signal to noise ratio de-
tection, surface barrier detector.

L5 3

lv Particle detectors and radioactive Decay: Interactions of
charged particles and photons with matter; gaseous ioniza-
tion detectors, scintillation counter, solid state detectors

L5 4

V Electronics: electronic noise, survey of analog and digital
I/Cs, signal processing, data acquisition and control systems,
data analysis evaluation

L5 5
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l0.3.5 Suggested Texts and References:

1. Tbe -4N o/ .Meas7tre7rtent, by Bernhard Kramer, VCH publication

2. Buf£dinp .9cfenfdPc -4ppa/anus, by J. H. Moore et al

3. -Ezpedmezfs in ,A/oderz Phg/sacs, Second Ed tian, by Adrian C. Melissinos, Jim Napolitano

4. Uac&tzm TechnoZogl/, by A. Roth, North-Holland Publisher

5. (1:Zarye PaMfcZe Beams, by Stanley Humphries, John \ViLey and Sons

6. PHztc2pZes o/ C'barged PadfcZes Accelerat on, by Stanley Humphries, John Wiley and Sons

7. JZadfatdon -Detect£07z arid Measureme7z#s, by G. Knoll, 3rd Edition

8. Techn cues /or /VacZear a?zd Pad cues Phg/sacs .Rrpehmezzfs, by W. R. Leo, 2nd Edition
Springer

9. The Phgfsfcs o/ .Micro 8 -Nano/abrfcaffon, by Ivor Brodie and Julius J. Murray, Springer

[Q. PhUsi,ca]Pvinciptes of Etectrolt Microscopy: An introduction to TEM, SEM, and AEM. by \]]
Egerton, Springer, 2005

LI. /t/odom Spectroscopy, by J. M. Holing, John Wiley, 4th Edition, 2004

@"
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l0.4 PE4: (1JCD Imaging and Spectroscopy

"b - -J""' ' ' \' ' / '

The objective of this course is to provide students 'Kath in-depth knowledge and hands-on skills in
CCD imaging and spectroscopy, essential for modern astrophysical research. Specifically, students
n,ill:

e Gain a comprehensive understanding of CCD technology, including manufacturing, operations
and their significance in astronomical observations.

8 Develop skills in characterizing charge--coupled devices and understand their applications in
imaging and spectroscopy.

e Learn the methods of CCD imaging, photometry, and astrometry for precise astronomical
measurements.

e Understand the working principles of CCD spectro@aphs and apply them in astronomical
spectroscopy.

8 Explore the usage of CCDs in various spectral ranges, particularly in space applications and at

lr\ H f) I'l...... rl..+-.... //Hrl\.

Pidgljah Stibj6ct Year Semester

Int. .kl.Sc Physics 5 X

Clourse Code Course Title Course Type
PE4 CCD llmaging and Spectroscopy Elective

Credit Hours Per Week (L-T- P)
L T P

5 4 l 0

Maximunt Milks CIA  
100 60 40

  Ekb.QQf;ed;!CdM'qd ::OptQgineg: :At thg.:end !Qf thee:Gaul'qq, th6
students hil,l: ::b6.:able to:  

  Understand the importance of CCDs, including their manufacturing
process and operations in the context of astronomical applications.

U

2 Characterize charge-coupled devices, including aspects such as
quantum efhciericy, charge transfer efHcicncy, and noise charact.er-
istics.

C

3 Apply methods of CCD imaging, photometry, and astrometry for
astronomical observations and data reduction. /

Ap

%%'L«-%' $-
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CL: Cognitive Levels(R-ReillemberlU-Understanding; Ap-Apply; An-Analyze; E-Evaluate; C-Create)

l0.4.3 CO-PO/PSO mapping for the course

" 3" Strong; "2" Moderate; "l" Low; "-'' = No Correlation

l0.4.4 Detailed Syllabus: CICD Imaging and Spectroscopy

Unit No Topics No.
of
Lect

15

CO No

l Introduction: Why use CCDs?, CCD manufacturing and op
eration, CCD operation, CCD types, CCD coatings, Analog
to-digital converters

l

11 Characterization of charge-coupled devices: Quantum eHi-
ciency, Chaise diffusion, Charge transfer efficiency, Readout
noise, I)ark current, CCD pixel size, pixel binning, full well
capacity, and windowing, Overscan and bias, CCD gain and
dynamic range

15 2

111 CCD imaging, Photometry and astrometry: Image or plate
scale, Flat fielding, Calculation of read noise and gain, Signal-
to-noise ratio, Basic CCD data reduction, CCD imaging, Stel-
lar photometry from digital images, Two.-dimensional profile
fitting, Difllerence image photometry, Aperture photometry,
Absolute versus differential photometry, High speed photom-
etry, PSF shaped photometry, Astrometry, Pixel sampling

15 3

Ccl;)qnugd''6n next page

  Anal) ze the Marking principles of CCD spectrographs and perform
bmic astronomical spectroscopy, including data reduction tech-
niques.

Understand the usage of CCDs in space and their behavior at short
n-aveLengths, including their perfo:rmance under radiation exposure."'o"", "'-''-"'b "''~'" pu--"'-'-'-,' ; --":' '"---:'' ''''t exl

An

5 An

:piQ/QO POs PSO

i:' :ii::l::3 I ;::; :g
co} 3 3 3             3 2          
C02 3                 3 2          
a0;3 3                 3 2          

  3                 3 2          
              .!.            
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l0.4.5 Suggested Texts and References:

L. .Han,d&ook o/ GO.Z) Asfronomg/, Second edition, by S. B. Howell

2. Ste/Zar ]Magzffudes ./Fom DfgftaZ P ctures, by Adams, M., Christian, C., Mould, J., Stryker,
L.,& body, D., 1980, Kitt Peak National Observatory publication

3. The iaea;t Generation Space ZeZescope, by Bely, P.-Y., Burrows, C., & lllingworth, G. (eds.),
1989, Space Telescope Science Institute publication

4. Jnstramerztatforz /or Groztnd .Based Optfca/ .4stronomg/, by Blouke, M. , Yang, F. , Heidtmann,
D., & Janesick, J., Springer-Verlag, p. 462

5. ,New .neue/opments n .smug/ ZechnoZo93/ and .Applications, by Bonanno, G., 1995, eds. A. G.
D. Philip, K. A. Jones, & A. R. Upgren, Kluwer, p. 39

6. PhncfpZes o/ Optics, by Born, h{. & Wolf, E., 1959, Macmillan, Chap. Vlll

7. .AsfronomfcaZ Techniques, by Bowen, ]. S., 1960a, ed. W. A. Hiltner, University of Chicago
Press, Chap. 2

8. The Future o.f Space .Zhczgfng, by Brown, R. (ed.), 1993, Space Teles99pe Science Institute
publication, Chap. 4 . /a]./'

Unit No. Topics (Continued) No.
of
Lect.

CO No.

lv Review- of spectrographs: CCD spectrographs, CCD spec-
broscopy, Signal-to-noise calculations for spectroscopy, Data
reduction for CCD spectroscopy, Extended object spec-
troscopy, Slitless spectroscopy

15 4

V CCDs used in space and at short wavelengths: CCDs in
space, R,adlation damage in CCDs, eads in the UV and EUV
(300-3000A) spectral lange, CCDs in the X-ray (< 500A)
spectral range

15 5
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l0.5 PE5: Biophysics

Int. M.Sc
Sdmestet

XPhysics

Course TypeCourse I'itleCourse Code

Biophysics Elective

Hours Per Week (L-T-P)

05 4 l

i CJAMaXiduJh Milks
100 4060

l0.5.1 Learning Objective (LO)
The objective of this course is to enable students to understand fundamental concepts in biophysics
and gain the ability to model and analyze biological systems. Specifically, students will:

8 Develop proficiel)cy in applying mathematical methods to describe biophysical processes
including diHerential equations and statistical methods.

e Understand the quantum mechanical principles underlying biophysical methods and their
application to molecular and atomic systems in biology.

e Gain insights into computational modeling of receptor-ligand interactions and cellular
signaling processes.

e Analyze stochastic simulation techniques used in biophysics, focusing on practical applications
and cfliciency.

Explore advanced biophysical measurement techniques such as fluorescence spectroscopy and
electrophysiological methods for studying membrane proteins .

l0.5.2 Course Outcomes (CO)

Ekpedt;ed; Co,yts6 Qul;cQipgp:;l.At ::thd.:ead o;f tb6:course; the
students will be ; able: t6

Apply mathematical methods to solve problems related to bi(F
physics, including diffusion equations, random walks, and Fourier
transforms

Understand the quantum mechanical foundations of biophysical
techniques and their application in analyzing biological molecules
and systems

Use computational modeling techniques to simulate receptor-ligand
binding and cellular signaling, and understand the limitations of
these models
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CL: Cognitive Levels (R-Remember; U-Understandings Ap-Applyi An-Analyze; E-Evaluated C-Clreate)

I0.5.3 CO-PO/PSO mapping for the course:

"3" = Strongl"2" := Moderated"l" :: Low; "-" :: No Correlation

I0.5.4 Detailed Syllabus: Biophysics

4 Analyze stochastic simulation algorithms, including Gillespie's SSA
and btetropolis hlonte Carlo, to model biophysical processes.

U

  Understand the principles of fluorescence spectroscopy and electrc-
physiologicalmethods for probing biological systems, including ion
channel behavior

An

?0Z'gOlgI:i :: : :: POs Ps:o

c01 3                 3 2          
C02                   3 2          
C03                   3 3          
C04 3 3 3 2 3 2       3 3          
G05 3 3 3 2 3 2       3 3          

Unit No. Topics N'o.
of
Lech.

CO:Nd.

l Mathematical Methods in Biophysics: Functions of One Vari-
able and Ordinary DiaerentiaIEquations, Functions of Sev-
eral Variables: Diffusion Equation in One Dimension, Ran-
dom Walks and Diffusion, Random Variables, Probability
Distribution, Mean, and Variance, Diffusion Equation in
Three Dimensions, Complex Numbers, Complex Variables,
and Schr6dinger's Equation, Solving Linear Homogeneous
Di#erential Equations, Fourier Transforms, Nonlinear Equa-
tions: Patterns, Switches, and Oscillator.

15 l

11 Quantum Mechanics Basic to BiophysicaIMethods: Quantum
Mechanics Postulates, One-Dimensional Problems, The Har-
monic Oscillator, The Hydrogen Atom, Approximate N'meth-

ods, Many Electron Atoms and Molecules, The Interaction of
N4atter and Light.

15 2

Continued on next page
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I0.5.5 Suggested Texts and References:

1. FundamenfaZ (3orzcepfs in Bfophg/sacs, Thomas Jue

2. An {ntroducti07t to systems biology; design principles of biological circuits, Alan U. , Chapman
& Hall, 2006

3. Random 'manx;s in bfologZ/, Berg HC, Princeton UP, 1993

4. Z?foZogfcaZ physics: eneryg/, fn/ormafi07z, and Zllfe, Nelson P., W.H. Freeman and Company, 2004

5. Stochastfc processes in phg/sacs and chemistry, Van Kampen NG, North Holland, 1992

6. PdncfpZes o/ quantum mechanics, Shankar R., Plenum, 1994

7. Quarztzm mechanics, Clohen-Tannoudji CI, Diu B, Laloe F, Wiley, 1977

8. ]WodeZs /or bfr&dfng, tlra#ickfng, and sfgriaZfng, Lauffenburger DA, Linderman JJ, Oxford UP,
1993

9- C'omputatfonaZ ceZ/ bfoZogg/, Fall ld S, Wagner J

Unit No. Topics (Continued)

=..
COi:No.

ltl Computational blodeling of Receptor'Ligand Binding and
Cellular SignalirLg Processes: Differential Equation-Based
fx'lean-Field Modeling, Application: Clustering of Recep-
tor Ligand Complexes, lblodeling Membrane Deformation as
a Result of Receptor Ligand Binding, Limitations of Mean
Field Di#erential Equation-Based N4odeling, blaster Equa-
tion: Calculating the Time Evolution of a Chemically Re-
acting System.

15 3

lv Stochmtic Simulation Algorithms: St;ochastic Simulation Al-
gorithm ISSA) of Gillespie, Application of the Stochastic
Simulation Algorithm (SSA), Free Energy-Based Metropo-
lis Monte Carlo Simulation, Application of Metropolis
bronte Carlo Algorithm, Stochastic Simulation Algorithm
wit.h Reaction and DiH'union: Probabilistic Rate Con-
stant-IBased Method, R/[apping Probabilistic and Physical
Parameters, NTodeling Binding beth'een R'lultivalent Recep-
tors and Ligands, Multivalent Receptor-Ligand Binding and
Mlulti-molecule Signaling Complex Formation, Application of
Stochastic Simulation Algorithm with Reaction and Diffusion,
Choosing the Nlost Efhcient Simulation blethod.

15 4

V Fluorescence Spectroscopy: Fundamental Process of Flute
rescence, Fluorescence Microscopy, Types of Biological Flu-
orophorcs, Application of Fluorescence in Biophysical Re-
search, Dynamic Processes Probed by Fluorescence. Elec-
trophysiological Measurements of Membrane Proteins: Mem-
brane Bioelectricity, Electrochemical Driving Force, Voltage
Clamp versus Current Clamp, Principles of Silver Chloride
Electrodes, Capacitive Current and Ionic Current, Gating
and Permeation Functions of lon Channels, Two-Electrode
Voltage Clamp for Xenopus Oocyte l:recordings, Patch-Clamp
Recordings, Patch-Clamp Fluorometry.

15 5
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l0.6 PE6: Particle Physics

l0.6.1 Learning Objective (LO)
The objective of this course is to equip students with foundational and advanced knowledge of
particle physics, enabling them to:

8 Acquire in-depth knowledge to excel in national-level exams such as CSIR/UGC NET and
state-level SET/SLOT examinations in Physical Sciences.

e Develop competence to pursue Ph.D. programs in leading national and international research
institutes or universities.

⑧ Gain the ability to propose and conduct independent research by approaching eminent
scientists and research institutions with well-formulated research proposals.

a Achieve conceptual clarity on the fundamental topics of particle physics to be effective science
educators of high caliber.

l0.6.2 Course Outcomes (CO)

CL: Cognitive Levels (R-Rem.

i ""'A@g '"
Evaluate; C-Create)

Ptogrq:h Subject   Semester

Int. NI.Sc Physics   X

Course! :!Code Course : Title Clourse Type
PE6 Particle Physics Elective

Credit Hours Per Week (L-T-P)
L T P

  l 0

MAximbin Marks CIA  
L00 60 40

CO :Nd: Exppit'6d Colits6 0dtdomes :At the end of th6: i:6utfe, the
stddentg :Will be: able ta;.i$1:ii*illlli: ii11g:.;l;lilt'l g$ i:: alibi:!:  

l Recognize and name the six flavors of leptons and the six flavors of
quarks, and understand their roles in particle physics.

U

2 Understand that allleptons and quarks have corresponding antipar-
ticles and describe their characteristics.

U

3 Appreciate that quarks and antiquarks combine to form baryons,
antibaryons, and melons, and explain the significance of these par-
ticles in the Standard Nlodel.

U

4 \Write balanced equations for strong interactions and understand
the role of gluons in these interactions.

An

5 Write balanced equations for weak interactions, explaining the role
of W and Z bosons in mediating these processes.

Ap
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l0.6.3 CO-PO/PSO mapping for the course

''3" = Strong; "2" = Moderated "l" = Low; "-" = No Correlation

I0.6.4 Detailed Syllabus: Particle Physics

l0.6.5 Suggested Texts and References:

1. C?ozarks and feptorzs. .4zz /nfrodactor ' C;parse dn Modern PaMfcZe Phg/sacs, Francis Halzen,
Alan D. A/[artin

2. /ntrodzictfon to .EZemenfary Part2c/es, David Grifhths

3. C'oncepts o/ PadfcZe Phg/sacs, UoZume /, Kurt Gottfried and Victor F. Weisskopf, 1986, Oxford
University Press

4. Classical -EZectrodg/namt£cs, second edition, J.D. Jackson, 1975, John Wiley & Sons, Inc.
(chapters ll and 12)

5. Jntroductfon to Nigh .Energy Physics, fourth edition, Donald H.
University Press /-, .,-.ll/'-

\ \.}5''
Ige

⑧

PQ/:Clo POs Pisa

c01 3 3 3 2 3 2 3 2 3 3 2 3 l 3 2 3

C02 3 3 3 2 3 3 3 2 3 3 2 3 2 3 2 3

C03 3 3 3 2 3 3 3 2 3 3   3 2 3 2 3

C;04 3 3 3 2 3   3 2 3 3 2 3 2 3 2 3

  3 3 3 2 3 3 2 2 3 3 2 3 2 3 2 3

Unit No. Topics No.
of
Lect.

COiNo.

l Elementary particles, discrete symmetries and conservation
laws, Symmetries and Quarks.

15 l

11 Klein-Gordon equation, concept of antiparticle, Lorentz sym-
metry and scalar / vector / spinor fields.

15 2

111 Dirac equation, Scattering processes of spin-1/2 particles
(Feynman's rules as thumb rule for QFT course), propaga-
tors .

15 3

lv Current-current interactions, weak interaction, Fermi theory,
Gauge symmetries, spontaneous symmetry breaking, Higgs
mechanism.

15 4

V Electroweak interaction, Glashow-Salem-Weinberg model, In-
troduction to QCD, structure of hadrons (form factors, struc-
ture functions), parton model, Deep inelastic scattering

L5  
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6. Fzpedmen#a 7echn2ques in Hiya Eneryg/ Physics, Thomas Ferbel (editor), 1987, Addison
\Wesley

7. Gauge rheor3f of .EZe77tentarg Pad cie Physdc8, Ta-Pei Cheng and Ling-Fong Li, 1984, Oxford
University Press

8. 1't'eak /nZeracttons oJ -Leptonf and Quarks, E.D. Clommins
Cambridge University Press

and P.H. Buckwbaum, 1983
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l0.7 P-E7: Nonlinear Dynamics and Chaos

I0.7.1 Learning Objective(LO):
The objective of this course is to provide students n ith a deep understanding of nonlinear dynamical
systems and chaos theory. Specifically, studcrlts will:

B Develop an understanding of the concepts and classification of dynamical systems, including
phase portraits and l-D maps.

8 Gain the ability to analyze stability through eigenvalue equations, fixed points, and limit
cycles .

e Understand bifurcation theory and its role in explaining complex system behaviors.

e Explore the foundational concepts of chaos, fractals, and Hamiltonian dynamics, and their
applications.

e Build a conceptual foundation to become elective educators in the field of nonlinear dynamics
and chaos.

l0.7.2 Course Outcomes (CO):-

CL: Cognitive Levels ;e '

Pf'ogrb.m Subje(it   Semester

[nt. M.Sc Physics 5 X

Course Code Clourse :Title Clourse Type

PE7 Nonlinear Dynamics and Clhaos Elective

Credit Hours Per Week (L-T-P)
D1 " 1 ' 1 '

5 4 l 0

Maximuiii; Math:s CIA ESE
100 60 40

C:0 No. Expect6di;iCoutse Outcom6g Atj:ith+ljpnd: Qt the course, the
students will b6 able to:

CL

l Understand the classification of dynamical systems, create phase
portraits, and solve eigenvalue equations to study stability proper-
ties.

Ap

2 Perform stability analysis of dynamicalsystems, including the iden-
tification of fixed points, limit cycles, and manifolds.

An

3 Apply linearization techniques to c'lassify fixed points, and under-
stand manifold theorems for advanced stability analysis.

U

4 Analyze bifurcations, understand classification, and create bifurca-
tion diagrams for di#erent types of bifurcations

U

5 Explore chaos theory, fractals, and Hamiltonian dynamics, with a
focus on sensitivity to initial conditions and symbolic dynamics.

U
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l0.7 .3 CIO-PO/PSO mapping for the course

3" = Strong; "2" = Moderate; "l" = Low; "-" = No Correlation

I0.7.4 Detailed Syllabus: Nonlinear Dynamics and Chaos

  POs PSO

I'l i: : lilt fl
  3 3 3 2 3 2 3 2 2 3 2 3 3 2 2  
  3 3 3 l 3 2 3 2 L 3 2 3 3 2 l  

C03 3 3 3 2 3 2 3 2 3 3 2 3 3 2 2  
  3 3 3 L 3 2 3 2 2 3 2 3 3 2 l  

a05 3 l3 3 3 3 2 3 2 l 3 2 3 3 l 3  

Unit No. Topics N'o:
df
Lect.

CO No.

l Dynamical Systems, phase portraits, vector fields, nullclines,
flows, discrete dynamical systems, l-d maps. Fixed points,
lil)earization of vector fields, canonical forms, generalized
eigei)vectors, semisimple nilpotent decomposition, Jordan
canonical form.

15 l

11 Classification of fixed points. Hartman -Grobmarl theorem,
honleomorphism, Stable Manifold Theorem, Centre Mani-
fold Theorem, examples of manifolds. Index theory, Lya-
punov functions and stability analysis, Limit cycles, Poincare-
Benedixon Dynamical Systems, phase portraits, vector fields,
nullclines, flows, discrete dynamical systems, l-d maps, Fixed
points.

15 2

111 Linearization of vector fields, canonical forms, generalized
eigen vectors, semisimplenilpotent decomposition, Jordan
canonical form, classification of fixed points. Hartman-
Grobman theorem, homeomorphism, Stable Manifold Theo-
rem, Centre Manifold Theorem, examples of manifolds. Index
theory, Lyapunov functions and stability analysis, Limit cy-
cles, Poincare-Benedixon Theorem. Gronwall's inequality.

15 3

lv The Variational Equation, exploring neighbourhoods, Lya-
punov exponents, Monodromy matrix, Floquet exponents.
Bifurcations: Saddle-Node, 'lYanscritical, Pitchfork and Hopf
Bifurcation. l-d maps, linear stability of fixed points and
higher order fixed points, chain rule, lyapunov exponent, bi-
furcation diagram, finding period-n orbits in l-d maps. 2-d
maps, Linearization, the Henon map.

15 4

Continued on next page
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l0.7.5 Suggested Texts and References:

L. conti,near Dynamics and Chaos: With ApT)Ifcati.Oils to Physics, Biology, Chemists'y, and
Engf zeedrzg, Steven H. Strogatz

2. Chaos. .4n Jnfrodz&cffozz to Dynamfca! ,Sg/items, Kathleen T. Alligood, Tim D. Sauer, and
James A. Yorke

3. Dij8erentfaZ Zyqzatzom, -Dg/7}amfcczZ Systems, and an Jntroductfon to Chaos, Morris W. Hirsch,
Stephen Smile, Robert L. Devaney

4. /rtZroducffon Co .Applied Non/fnear Z)g/#amfc;a S#sfems arid (;haas, Stephen Wiggins

5. C;haas and Fracta/s; New Frontiers o/ Science, Heinz-Otto Peitgen, Hartmut JA#rgens,
Dietmar taupe

6. Hamiltonian Chaos and FractfoTial DynaTnfcs, George M. Zaslavsky

⑩
aa.&"

Un.it ]No. I'epics; (Continued) No.
of
Lech.

CO N'o.

V Poincare surface of section. Symbolic dynamics, Sensitivity
t;o initial conditions, Chaos , Partitions, T\'ansition matrix,
Entropies, Small Horseshoe. Invariant density, the Perron-
Flobenius operator. Fractals. Hamiltonian Dynamics .    
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l0.8 PE8: Reactor Physics and Radiation Science

l0.8.1 Learning Objective (LO)
The objective of this course is to provide students with a comprehensive understanding of reactor
pllysics and radiation science. Specifically, students will

e Develop a thorough understanding of the fission process, neutron interaction with matter,
neutron diHusion, and the concept of microscopic cross-section.

e Understand neutron slowing down and chain reaction processes, focusing on their application
in nuclear reactors.

e Gain competence to qualify for Ph.D. programs in reputed national and international research
institutes/universities.

8 Be capable of approaching eminent scientists and research institutions with research proposals
for both short-term and long-term projects.

l0.8.2 Course Outcomes (CO)

;of ::th ::d(jqisej;theE#beCted ! CbUtsQ: IQatc(!d.Q$i, At :::the
udenliq Will be*:able t6:

Explain the fission process and describe neutron interactions with
matter

Understand the concept of microscopic cross-section and di6usion of
neutrons, and explain the inelastic and elastic scattering processes

Describe the chain reaction process and neutron slowing down in
various moderators, including concepts like the Four Factor for
mule

Understand the basic principles of reactor kinetics, neutron poisons
and the control of heterogeneous reactors

Explain reactivity coefhcients, including temperature and void co-
fhcients, and their role in reactor safety

⑧

CL: CognitixlgLevels (R-Remember; U-Understanding; Ap-Apply

Program Subject    
Int. MI.S( Physics   X

Course Code Course Title Course Type
PE8 Reactor Physics and Radiation Science Elective

Credit Hours: Per Week (L-T-P)
L T P

5   L 0

M.ixi].duiii:l Marks CIA  
100 60 40
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l0.8 . 3 CC)-PO,/PSO mapping for the course

"3" = Strongl"2'' = hlodelate; "l" = Low; "-" = No Correlation

l0.8.4 Detailed Syllabus: Reactor Physics and Radiation Science

po/lgQ POs  
c01 33 3 3 2 2 3 22 3 2 3 3 l 3 2

  3 3 3 3 2 2 3 2 2 3 2 3 3 l 3 2

G013 3 3 3 2 2 2 3 2 3 3 2 3 3 l 2 2

Q0:4 3 3 3 2 2 2 3 2 3 3 2 3 3 l 2  
C05 3 3 3 2 2 2 3 2 2 3 2 3 3 l 2  

Unit No. Topics No.
of
Lect.

CO N'o.

l Fission process: Liquid drop model, fission rate, reactor
power, prompt and delayed neutrons, hssion gamrnas, fission
products energy balance, photo neutrons. Fissile, fertile, and
fissionable materials. Fission product actin'ity and decay heat
after shutdown. Interaction of Neutrons with clatter: Pro-
duction of neutrons and nuclear reactions n'ith thermal and
fast neutrons, transmutation.

15 l

11 Cloncept of microscopic cross-section: Inelastic and elastic
scattering, A/laxwell-Boltzmann distribution and its depar-
ture. Variation of cross-section K'ith energy, fast, resonance,
and thermal ranges. I/v law of neutron cross-section, reso-
nance absorption, Doppler erect. Eta vs E curve, conversion
and breeding concepts, thoriunl utilization. Diffusion of neu-
trons: Fick's law and its validity, steady state neutron diffu-
sion equation, concepts of neutron flux and currellt, interface
conditions: di8usion coemcient, diHusion length, and extrap-
olation distance.

15 2

111 Chain Reaction: Four Factor formula, conceptual treatment
of diHusion of one group neutrons in non-multiplying and mul-
tiplying media, infinite and elective multiplication factors,
bare homogeneous reactor concepts of material and geomet-
ric buckling, sub-criticality and super-criticality conditions.

L5 3

lv Reactor Kinetics and Control: Point kinetics equation,
prompt jump, prompt critical, reactivity feedbacks. Neutron
poisons: Xenon and Samarium, Burnable poisons, control
rods, regulating systems in reactors, and start-up and shut-
down procedures.

15 4

Cgqtinx49d on next page
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l0.8.5 Suggested Texts and References:

L. Jnfroduct on to ATHcZear Reactor Theory, John R. Lamarsh

2. N%clear Reactor PhZ/sfcf, Weston b4. Stacey

3. .Zh71,damenfaZs ol Nuclear Reactor Physics, Elmer E. Leltis

4. Radiation Z)eZecffon and Meds recent, Glenn F. Knoll

5. The Physics o/ JVuclear Reactors, Serge h4arguet

6. Basic .Rad at on Protection Techrzology, Daniel A. Gollnick

7. /rztroductfom to BeaZth Phg/sacs, Herman member and Thomas E. Johnson

8. /nuclear Reactor -4TzaZysfs, James J. Duderstadt and Louis J. Hamilton

U:a:it: IVo. Topics (Continued) No.
of
cect:

CO N6.

V Reactor Safety aitd Radiation Protection: Reactivity coefH-
cierlts, ternpeiature and laid coeHicients, $CIRAM, radiation
shielding, biological eject.s of radiation, (Losilnetry, ALARA
principle, reactor safety systems, and emergency prepared-
ness.

15 5
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10. 9 PE9 Accelerator Physics and Applications

l0.9 . 1 I.earning Objective (LO)
The objective of this course is to provide students with a detailed understanding of the principles
and applications of particle accelerators. Specifically, students will:

e Understand how diH'event particle accelerators are designed, including linear accelerators
cyclotrons, and synchrotrons.

8 Analyze the possibilities and limitations of various accelerator types for high-energy physics
and other applications.

e Gain competence in selecting and applying to Ph.D. programs in reputed national and
international research institutes/universities.

e Develop skills necessary for conducting research in accelerator physics and presenting
proposals to leading institutions.

l0.9.2 Course Outcomes (CO)

PrPgiam Sybjeft   S6nibgter

]nt. MI.Sc Physics 5 X

Course Code Course Title Course Type
PE9 Accelerator Physics and Applications Elective

Credit Hours Per Week (L.T-P)
L   P

  4 l 0

Mlaxiinuii Mldtlkg   ES;E

L00 60 40

CO Nfili Expected: Clours611jOutcomes At:j+bQ: :end 6f the course, tbe
students will" b6 .able to:

CL

l Understand the design and working principles of diHerent types of
particle accelerators, including linear accelerators, cyclotrons, and
synchrotrons, as K-ell as their possibilities and limitations.

Ap

2 Perform calculations and utilize methods for numerical simulations
describing how particle beams are accelerated, focused, and mea-
sured.

U

3 Acquire knowledge of high-energy physics machines, including cur-
rent studies for future linear and circular colliders.  

4 Understand the frontier of accelerator science research, including
laser- and plasma wake field acceleration, and the main applications
of particle accelerators in particle physics, material science, and
medicalllechnoLogy. .. . ./f\ ./'  
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5 blaster the theory and techniques for numerical simulations of U
charged particle beams and their interact;ions.

CL: Cognitive Levels CR-Remerllber; U-Understandings Ap-AppJyl An-Analyzed E-Evaluate; C-Create)

l0.9.3 CC)-PO/PSO mapping for the course

D3" Stlongl" 2" hloderate; "l" = Low; "-" No Correlation

l0.9.4 Detailed Syllabus: Accelerator Physics and Applications

Unit No Topics No.
6f
Lect

CO No

l 'lkansverse beam dynamics: Accelerator coordinates; Canon-
ical transformation to accelerators coordinatesl Guide fields
Dipole and Quadrupole Magnets; Hills equation and solutions
Twigs parametersl Matrix formulations Dispersion; Design of
lattices; Field and gradient errors; Clhromaticity; sextupole
magnets and dynamics aperture.

15 l

11 Longitudinal beam dynamics: Fields and forces; accelera-
tion by time varying fields; relativistic equations; Overview
of accelerations transit time factor; main RF parameters; mo-
mentum compaction factors transition energy; Equations re-
lated to synchrotron; synchronous particlelsynchrotron oscil-
lationsl principle of phase stability; RF acceleration for syn-
chronous and for non-synchronous particle; small amplitude
oscillations; Oscillations with Hamiltonian formalism; limits
of stable regions adiabatic damping.

15 2

111 Linear accelerators: Basic methods of linear acceleration;
Fundamental parameters of accelerating structures; Energy
gain in linear accelerating structures; Q, Shunt-impedance,
transit-time factor; periodic accelerating structures; RFQs;
Microwave topics for linacsl Single particle dynamics in linear
acceleratorsl bClulti-particle dynamics in linear accelerators .

15 3

ontinued on =t page

  POs

il ':::3:.: :li li:i i1;141i4 1i$ 1i
P$o

1;:11+ i .4 :€1
  3 3 3 2 3 2 3 2 2 3 2 3 3 l 2  
  3 3 3 2 3 2 3 2 2 3 2 3 3 l 2  

G03 3 3 3 2 3 3 3 2 2 3 2 3 3 l 2  
  3 3 3 2 3 3 3 2 2 3 2 3 3 l 2  
  3 3 3 2   2 3 2 l 3 2 3 3 l 2  
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l0.9.5 Suggested Texts and l:references:

L. An, Introdltct£on to the Physics of High-Energy Accelerators

2. .An /nt70dzctfon io PadfcZe .4cceferufors, Edmund Wilson

3. Jzfroductforz to ,4cceZerafor Ph3/sacs, Arvind Jain

4. J?. /'. Z,dnear .4cce/eraZors, T. P. Wangler

5. OZassfca/ EJectrodg/namfcs, 3rd Edition, J. D. Jackson, Wiley 2012

D A

Ullit No. Topics (Continued)

=..
C0: No.

lv S)nchrotroli radiation: Introduction to electromagnetic radi-
ationl Radiation of accelerated charged particles; radiation
from wiggLers and undulators; Electron dynamics with radia-
tion; LAIT emittance lau.icesl synchrotron radiation sources.

L5 4

V l+ee.-.electron Lasers: Introductions electron dynamics in the
undulatorl spontaneous emission; electron dynamics in the
laser field; dynamics of the laser field; dimensiollless equations
of motions solution in the small-signal, small-gain regimen
Madey theorem; three-dimensional elects; uiLdulators; X-ray
laser. Advanced accelerator concepts: Photo injectors; laser-
wake field accelerationlplaslna-K-ake field acceleration; linear
colliders; munn colliders.

L5
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[O.]o PDIO: Glimpses of Contempora:ry Sciences

lO . lO . I Learning Objective (LO)

The objective of this course is to provide students with conceptual clarity of advanced topics in
contemporary sciences. Specifically, students will:

Develop a strong foundation to potentially become science teachers of high caliber

B Gain insights into the intersection of physics with various ]ife systems and other fields, such as
astrochemistry and astrobiology.

B Understand and apply knowledge of complex systems, quantum mechanics, and astrophysical
phenomena to model and analyze real-world problems.

10 . 10 . 2 Course Outcomes (CO)

CL: Cognitive Levels (R-Remember; U-Understanding; Ap-Apply; Ap-.AnglyzetE-Evaluate; C-Create)

@& @#«« # c ®,

Pr6gt$m S bjbj ect;    
]nt;. M.Sc Physics 5 X

Course ;Code Course Title Course: Type
KEIO Glimpses of Contemporary Sciences Elective

Credit Hours Per Week (L-T-P)
L   P

5 4   0

M:dkimdthl:Mldrks CIA  
100 60 40

C0;i No. Expected ::Course Outq$iDe$j:gA:t $h4j: Qd;i+:r the.: coprs$;i the
students :will: bb %ab:16 to:

CL

l Explain hou physics can be used to increase understanding of var-
ious life systems in nature.

U

2 N4odel thermodynamics and human population dynamics, as well
as natural phenomena such as falling leaves and smoke rings.

U

3 A.nalyze studies conducted in the fields of astrochemistry and as-
trobiology, including their significance and applications.

Ap

4 Understand the process of bringing atoms to rest, laser tweezers,
and their applications in modern physics.

U

5 Describe fundamental concepts of quantum mechanics and atomic
interactions, including entanglement, light-atom interaction, and
quantum computing

U
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lO . lO .3 CO-PO/PSO :mapping for the course

"3" = Strong; "2" Nloderate; "l" = Lowe "-'' = No Correlation

lO.l0.4 Detailed Syllabus: Glimpses of Contemporary Sciences

lO.l0.5 Suggested Texts and R,eferences:

1. Modem Phgsfcs, Kenneth S. Krone

2. Jmfroductdorz Zo Q anttzm /14echanfcs, David J. GriHiths

3. The Feg/nmarz .Lectures ozz Physics, Richard P. Feynman, Robert B. Leighton, and Matthew
Sands

4. Chaos. .4n /ntroducffo to -Dg/namfcaZ Sg/stems, Kathleen Alligood and Tim Sauer

5. ..4strochemfsfr ; .f;ho#(i llf>pmS\l=,ll@l;iiozllqp, Andrew M. Shan)41;#l/''" t(3:..,) cJ/x

  POs  
  3 3 3 2 2 2 3 2 3 3 2 3 2 l 2  
  3 3 3 2 2 2 3 2 3 3 2 3 3 l 2  

G03 3 3 3 2 2 2 3 2 3 3 2 3 l l 2  
G04 3 3 3 2 2 2 3 2 3 3 2 3 3 l 2  
C:05 3 3 3 2 2 2   2 3 3 2 3 3 l 2  

Unit No. Topics No.
of
Lect:

CO No.

l Physics in life systems: size and scale, diHusion, cell locomo-
tion, force generated by acting growth and flagellum rotatory
motion, ion channels, resting potential across the membrane,
nerve conduction velocity, action potential, macro molecules
of life, random walk model of polymer, single molecular ex-
periments, optical tweezers, magnetic tweezels

15 l

11 Complex systems: dynamical chaos, Logistic map, bifurca-
tion, Universa]ity, Feigenbaum constants, N]]echanica] demon-
strations of chaos, Nano mechanical oscillators, Patterns,
Reaction-diffusion systems, Nodal patterns, thennodynamics
and human population, Falling leaves, Smoke ring physics.

15 2

111 At the turn of 1900: Silver threads, Discovery of the electron,
Rutherford's nuclear atom, Wien's law, Black body radiation
and Max Planck's action

15 3

lv Astrophysics, Astrochemistry and Astrobiology 15 4

V Quantum mechanics, atoms: Entanglement, Light-atom in-
teraction, Bringing atoms to rest, Laser tweezers, How bright
is laser, Quantum computing

15 5
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6. /nffodacffoz Co .']sZrobioZogy, David A. Rothery, lain Gilmour, and Ihllark A. Sephton

7. C2afzntum Computing. .'l GezfZe /zf?"oductfoz. Eleanor G. Riedel and Wolfgang H. Polak

@@:,. &''
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LO . ]] Pell Earth Science and Energy & Environmental Sciences

10.11.1 Learning Objective(LO):
The objective of this course is to provide students with an in-depth understanding of Earth Science,
Energ)-, and Environmental Sciences, preparing them to:

e Approach eminent scientists and research institutes with well-formulated research proposals to
carry out short-term or long-term projects.

B Gain conceptual clarity of topics in Earth Science and Environmental Sciences to potentially
become highly competent science educators.

Cre;te)

Understand the intersection of geophysics, environmental science, and energy, enabling them
to contribute to sustainable development initiatives.

10 . 11. 2 Course Outcomes (CO)

CL: Cognitive Levels(R-Remember ' \Undg4standingIAp-Apply; An-Analyzed

C0:INo. Expected;ii(]barse Out6QnestjAt :tlhQ i6hd ;:$f thai::colits$:,: the
$tud6nts:will:be able::to:  

l Understand theories regarding the origin of Earth, the structure of
different layers, plate tectonics, geodynamics, and the role of mantle
plumes in sustaining these processes.

Ap

2 Analyze electrical and magnetic properties of different layers of the
Earth, including geodynamo and the internal magnetic field of the
Earth.  

3 Explain natural calamities, hazards, and the impact of human ac-
tivities on the environment, focusing on sustainability.

Ap

4 Understand the concept of sustainability and individual as well as
societal actions for a sustainable future.

U

5 Describe the evolution of energy sources, power production, nuclear
energy, and india's energy scenario.

U

Pf6gram Subjd#t}  S©inester

[r)t. M]. Sc Ph-vsics    
Course Code Course Title Course :llype

Pell Earth Science and Energy & Environmental Sciences Elective

Credit Hours Per Week (l-T-P)

5 4 l 0

  CIA  
100 60 40
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[O.] 1.3 CO-PO/PSO snapping for tate course

''3" = Strongl"2" ;: Moderate; ''l" = bowl "-" :: No Correlation

IO.11.4 Detailed Syllabus: Earth Science and Energy &: Environmental Sciences

po/gIQ POs PSO

li :£l:l: 1: i1l
c01 3 3 3 2 2   3 2 2 3 2 3 3 l 2  

  3   3 2   2 3 2 2   2 3 3 l 2  
G03 3 33 2   2 3 2 2 3 2 3 3 l 2  

  3   3 2 2 2 3 2 2 3 23 3 l 2  
C05 3 33 2 2 2 3 2 2 3 23 3 l 2  

Unit ; No . Topics No.
of
Lect.

C0::iNo.

l Earth Science: Origin of the earth, type of rocks in diHerent
layers, their physical and chemical properties, mechanism of
their formation and destruction. Radioactivity and its role in
geochronology, Plate tectonics and geodynamics and the role
of mantle plumes in sustaining these processes.

15 l

11 Gravity, e]ectrica] and magnetic properties of the different lay-
ers in the earth. Their variations in different geological ter-
rains. Instrumentation, field procedures used in these studies.
Response of the earth to the elastic (Seismic) and electromag-
netic waves, use of this phenomenon to study the earth's in-
terior.

15 2

111 Geodynamo and tile inteinalmagnctic field of the earth. Pde-
omagnctic studies, Polar wandering and reversal, possible the-
oretical arguments for understanding the phenomena. Seis-
mology and its use in understanding of the different layers in
bhe earth's interior. Utility of the di#erent geophysical tech-
niques(discussed above) in exploration for academic as well
as for harnessing resources.

15 3

Continued on next page
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[O.],1.5 Suggested Texts and References:

1. The .Wagne+fc FleZd oJ the .Earth, R.T. Merill, M.W. McElhinny, P. L. hClcFadden.
InternationaIGeophysicalSeries.

2. .Bach ,Science, Edward J. Tarbuck, F.K. Lutgens.

3. /ntroductfon to .AppZfed Geoph3/sacs.- .BzpZoNng the ShczZZow Su6sur:face, H.R. Burger, A.F
Sheehan, C.H.

4. ]1/arzf/e Plumes arid The£7- Record in Earth History, K.C. Condie, Cambridge University Press
omni

5. .4ppZled Geoph3/sacs rPaperback9, W.M. Telford, Robert E. Sheri:

6. Eneryg/ in Perspecffue, J.B. dion, .Academic Press, 1974.

t, L.P. Gem

Unit No. Topics (Continued) No.
df
Leet .

CO No:

lv Energy and Environmental Sciences: Introduction to Envi-
ronment;a] Science. Natural Environments: Ecosystems and
ecology, biodive:rsity. Socio-cultural environments: demogra-
phy, population density, human organizations. Land use and
its planning. Global climate change and elects on environ-
ment. Carbon cycle from human anti\ ity, calculat;ion of car-
I)on budgets . \&'iter harvesting, st;orage and treatment. Natu-
ral calainit;ies, hazards , ai)d effects of human activity: Chem-
ical and other technological hazards. Various case studies
of natural calamities and hun)an-induced disasters. Causes,
effects, foiecmting, preparedness, planning measures, techno..
logical solutions, social interventions- Concept of sustainabil-
it), individual and social, and local and global actions for a
sustainable future.

15 4

V Inn'oduction to energy Sources- evolution of energy sources
with time. Power production, per capita consumption in the
world, and relation to development index- Energy scenario in
india: Various issues related to consumption and demands-
energy crisis issues in India. Renewable and non-renee,able
energy sources- technology and commercialization of energy
sources, ]oca] (decentralized) versus centralized energy pro-
duction, constraints and opportunities of renewable energy
(hydrocarbon and coal based energy sources). Energy con-
servation calculation of energy requirements for typical and
home and industrial applications. Alternative to fossil fuels-
solar, wind, tidal, geothermal. Bio-based fuels. Hydrogen as
a fuel. Energy transport and storages ,comparison of energy
sources- passage from source to delivery (source, production,
transport, delivery)- efhciencies. losses and wastes. Nuclear
energy: Power production: Components of a reactor and its
working, types of reactors and comparison. India's three stage
nuclear program. Nuclear fuelcycle. Thorium based reactors.
Regulations on nuclear energy.

15 5
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8

10

Eneryg and En.aror17nent, R.A. Ristinen, J.J- Krausllaar, 2lld Edition, John Wiley and Sons,
[nc., 21)06

Z?enewa&!e Enemy, Boyle Godfrey, Oxford University Press, 2004

Environment, Problems and SoZu dons, D.K. Astha3ia, bteera Asthana, S. Chand and Co., 2006

TezZ6ooA on .Equ£7'On,menfaZ C;hem£it7W, Balaram Paul, I.K. International Publishing House,
2a07

@b,,&
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lO.12 PELE: Circuits and Electronics

lO . 12 .1 Learning Objective (LO)
The objective of this course is to develop students' understanding of basic electronics principles,
focusing on the mathematical representation of circuit behax ior and the corresponding real-life
elects. Specifically, students n-ill:

e Acquire kno-pledge and problem-solving skills needed to pass Nationallevel CSIR/UGC NET
and State level SET/SLET examinations in Physical Science.

B Develop competence in applying electronics concepts, enabling them to pursue Ph.D
programs in reputed nationa] and international research institutes/universities .

B Appreciate the practical significance of electronic systems and understand t.heir impact in both
academic and applied settings.

lO . 12. 2 Course Outcomes (CO)

Prog$4j® Subject   Semester

Int. M.Sc Physics   X
Course Code Course ;Title Course 'j'pe

PE12 Circuits and Electronics Elective
Credit Haul's Per Week (L-T-P)

L T P

5 4   0

l\41alkinidtiIMIArks    
100 60 40

CO No. Expected CQursel:Outcomes A+: the: end of tile QQhis6, :the 

 
Understand the concepts of employing simple models to represent
non-linear and active elements such as the MOSFET in circuits.
Build circuits and take measurements of circuit variables using tools
such as oscilloscopes, multimeters, and signal generators. Compare
the measurements with the behavior predicted by mathematical
models and explain discrepancies.

U

2 Understand the relationship bern-een the mathematical represen-
tation of circuit behavior and corresponding real-life elects. Ap-
preciate the practical significance of tile systems developed in the
course.

U

3 Determine in the laboratory the time-domain and frequency-
doinain behavior of an RLC circuit. Use operational amplifier
models in circuits which employ negative feedback. Use complex
impedances/to determine the frequency response of circuits.

An

ww" 'M
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CL: Cogniti\e Levels (R-Remember; U-UnderstandingIAp-Applyl An-Analyze; E-Evaluated C-Create)

IO.12.3 CO-PO/PSO mapping for the course:

"3" = Strong; "2" = Moderate; "l" = Low;

lO.12.4 Detailed Syllabus: Circuits and Electronics

No Correlation

 
Determirle -the pon-er dissipation in digitalgates and employ CMIOS
technology to reduce static po\A'er Losses. Predict how a given circuit
willaRect an audio signal in tile Labomtory given the frequeiLcy
response of the circuit.

An

  Design, build, and test an audio playback system 'K'hick includes
both arJaog and digital components-

Ap

  POs

111:f! ::4:11all :::ll, ; $11i:l11,::1
Pso

c01 3 3 3 2 2 2   2 2 3 2 3   3    
C02 3 3 3 2 2 2 3 2 2 3 2 3 3 3 2 3

C03 3 3 3 2 2 2 3 2 2 3 2 3 3 3 2  
  3 3 3 2 2 2 3 2 l 3 2 3 3     3

C05 3 3 3 2 2 2 3 2 l 3 2 3 3 3 2  

U:hit N'o. Topics   CO No.

l Analysis of Nonlinear Circuits: Introduction to Nonlinear El-
ements, Analytical Solutions, Graphical Analysis, Piecewise
Linear Analysis, Improved Piecewise Linear Models for Non-
linear Elements, Incremental Analysis The Digital Abstrac-
tion: Voltage Levels and the Static Discipline, Boolean Logic,
CombinationaIGates, Standard Sum-of-Products Representa-
tion, Simplifying Logic Expressions, Number Representation   

.Continued on next page
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Unit No. ii :Topics (Continued) No.
of
Lecti

C10 No.

1] The MIOSFET Switch: The Switch, Loci-c Functions Using
Sw,'itches. The MOSFET Device and [ts S Model, h,[OSFET
Switch ]inplementation of Logic Gates, Static Analysis Using
bhe S hEodel, The SR btodel of the MOSFET, Physical Struc-
t;ule of the N40SFET, Static Analysis I.Jsing the SR Mlodel,
Static Ana[ysis of the NAND Gate Using the SR Model, Sig-
rJal Restoration, Gain, and Nonlinearity, Signal Restoration
and Gain, Signal Restoration and Nonlinearity, Buffer 'lYans-
fer Characteristics and the Static Discipline, Inverter 'llransfer
Characteristics and the Static Discipline, Power Consump-
tion in Logic Gates, Active Pull-ups The MOSFET Amplifier

Signal Amplification, Review ' of Dependent Sources, Ac-
tual MOSFET Characteristics, The Switch-Current Source
ISCS) l\lOSFET b4odel, The NIOSFET Amplifier: IBiasing
the NCIOSFET Amplifier, The AJnplifier Abstraction and the
Saturation Discipline, Large-Signal Analysis of the MOSFET
Alnplific3, urn- Versus Hoop in the Saturation Region, Valid
Input and Output Voltage Ranges, Alternative Method for
Valid Input and Output Voltage Ranges, Operating Point
Selection, Sn-itch Urlified (SU) MOSFET Model The Small-
Signal Model: Overview of the Noiilinear A'rOSFET Amplifier ,
The Small-SignaIModel, Small-SignalCircuit Representation,
Shall-Signal Circuit for the MOSFET Amplifier, Selecting an
Operating Point, Input and Output Resistance, Current and
Pon-er Gain.

15 2

Continued'on next page
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Unit No. Topics (Continued)

=..
C10 No.

111 Energy S-forage Elements: Constitutive Lalvs, Capacitors, In-
ductors, Series and Para]]e]Connections, Capacitors, ]nduc-
t;ors, MOSFET Gate Capacitance, \\firing Loop ]nductance,
IC Wirirlg Capacitance and Inductance, 'lFansformers, Sinu-
soida[[nputs, Step inputs, ]mpu]se ]nputs, Robe Reversa], En-
ergy, Charge, and Flux Conservation. First-Order 'lkansients
in Linear Electrical Net'K-irks, Analysis of RC Circuits: Par-
allel RC Circuit, Step input; RC Discharge n'ancient; Series
RC Circuit, Step Input; Series RC Circuit, Square-\lVhve In-
put; Analysis of RL Circuits: Series RL Circuit, Step Input;
[ntuitive Ana[ysis, Propagation De]ay and the Digital Ab-
straction, Definitions of Propagation Delays, Computing tP.z
from the SRC MOSFET hlodel, State and State Variables,
The Concept of State, Computer Analysis Using the State
Equation, Zero-Input and Zero-State Response, Solution by
Integrating Factors, Eject of Wire Inductance in Digital Cir-
cuits, Ramp inputs and Linearity, Response of an RC Circuit
to Short Pulses and the Impulse Response, Intuitive hlethod
for the Impulse Response, Clock Signals and Clock Fanout,
RC Response to Decaying Exponential, Series RL Circuit with
Sine-Wave Input, Digital Memory, The Concept of Digital
State, An Abstract Digital NClemory Element, Design of the
DigitaIMemory Element, A Static Memory Element. Energy
and Power in Digital Circuits: Power and Energy Relations
for a Simple RCIClircuit, Average Power in an RC Circuit and
energy dissipation, Power Dissipation in Logic Gates, Static
Power Dissipation, T'oral Power Dissipation, NMOS Logic,
CEOS Logic, AMOS Logic Gate Design.

15 3

ontinued on next page
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'w

Unit INo. I Topicsll( Continued)

=..
CO No.

lv .lyansients in Second-Order Circuits: Undriven LC Cir-
cuit, Undrix-en, Series RLC Circuit, Under-l)amped Dy-
namics, Over-Damped Dynamics, Critically-Damped Dy-
namics, Stored Energy in 'l:ransient, Series RLC Circuit,
Undri\ en. Para]]e] RLC Circuit, Under-Damped Dynam-
ics, Over-Damped IDynamics, Critically-])amped Dynamics,
Driven, Series RLC Circuit, Step Response, Impulse Re-
sponse, Driven, ParalleIRLC Circuit, Step Response, Impulse
Response, intuitive Analysis of Second-Order Circuits, Two-
Clapacitor or Two-Induct;or Circuits, State-Variable IKlethod,
State-Space Analysis, Numerical Solution, Higher-Order Cir-
cuits Sinusoidal Steady State: Impedance and If'requency Re-
sponse, Analysis Using Complex Exponential Drive, Homoge-
neous Solution, Particular Solution, Complete Solution, Sinu-
soidal Steady-State Respor)se, The Boxes: Impedance and its
examples. Frequency Response: Magnitude and Phase versus
Frequency, Frequency Response of Capacitors, Inductors, and
Resistorsl Intuitively Sketching the Frequency Response of
RC and RL Circuits; The Bode Plot: Sketching the Frequency
response of General Functions; Filters, Filter Design Exam-
ple: Crossover Network, Decoupling Amplifier Stages, Time
Domain versus Frequency Domain Analysis using Voltage-
Divider Example, Frequency Domain Analysis,Time Domain
Analysis, Comparing Time Domain and Frequency Domain
Analyses, Power and Energy in an Impedance, Arbitrary
Impedance, Pure Resistance, Pure Reactance, Power in an RC
Circuit Sinusoidal Steady State: Resonance, Parallel RLC,
SinusoidaIResponse; Homogeneous Solution, Particular Solu-
tion, Total Solution for the Parallel RLC Circuit, Frequency
Response for Resonant Systems, The Resonant Region of the
Frequency Response, Series RLC, The Bode Plot for Reso-
nant Functions, Band-pass Filter, Low-pass Filter, High-pass
Filter, Notch Filter, Stored Energy in a Resonant Circuit.

15 4

Continued on next page
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IO.12.5 Suggested Texts and References:

1. MzcroeZectron c Circuits, Adel S. Sedra, Kenneth C. Smith, Oxford University Press.

2. EZectronfc .Det;ices and C%rcuft Theoz , Robert L. Boylestad, Louis Nashelsky, Pearson
Education.

3. /ntegrated EZecfronfcs, Jacob Millman, Christos C. Halkias, Tata hlcGraw-Hill.

4. Z)fgftaZ Design, M. Nlorris Mano, Michael D. Ciletti, Pearson Education.

5 . Power .Electron cs.. C'fran ts, Z)eu£ces, arid .4pp/fcatfons, Muhammad H. Rashid, Pearson
Education.

6. Ope7af£onaZ .4mp/l$ers azzd Zi7zear /rztegrafed (Zrcuit$, DavidA. pal, Oxford University Press

.h
David A. Bdl. Oxford

Unit No. Topics (Continued) No.
of
Lech.

CO No.

V TILE Operational Alxplif-er Abstraction: HistoricalPei.spec-
ti\e, Device Propel.ties of the OpeiationaIAlnplifier, The Op
Amp Xlode], Simple Op Amp Circuits, The Non-Inverting Op
Amp, The inverting Connection, Sensitivity, A Special Case:
The Voltage Follow-er, An Additional Constraint: u+--ti = O,
Input and Output Resistances, Output Resistance, Invert-
ing Op Amp, input Resistance, ]nx-eating Connection, ]nput
and Output R For Non-Inverting Op Amp, Generalization
on Input Resistance, Op Amp Current Source, Adder, Sub-
l;racteJ, Op Amp RC Circuits,, Op Amp Integrator, Op Amp
DiHerentiator, An RC Active Filter. The RC Active Filter
Impedance Analysis, Sallen-Key Filter, Op Amp in Satura-
tion, Op Amp Integrator in Saturation, Positive Feedback, RC
C)scillator, T-K-o-Ports. Diodes, Semiconductor IDiode Char-
acteristics, Analysis of Diode Circuits, A/[ethod of Assumed
States, Nonlinear Analysis with RL and RCI, Peak Detector,
Clamping Circuit, A Switched Power Supply using a I)lode,
Clipping Circuit, Exponentiation CiJ'cult, Limiter, Full-Wave
Diode Bridge, Zener-Diode Regulator, Diode Attenuator

15 5


