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Central University of Jammu
! Rr—gEr (arTem), Riem: Wia—181143, WY (67 T4 HYA), HRa
Rahya-Suchani (Bagla), District: Samba - 181143, Jammu (J&K), India
Department of Physics & Astronomical Sciences

CUJ/DPHYSN021/ l06 - Date: 02/03/2020.

The Dean

School of Basic and Applied Sciences
Central University of Jammu
Rahya-Suchani (Bagla),Samba

Subject: Approval of items discussed in 6 BOS mecting-Reg.

Dear Sir,

The 6* Board of Studies meeting in Physics and Astronomical Sciences was held on
22nd Feb., 2021 at 12:00 Noon in the Department of Physics and Astronomical Sciences of
Central University of Jammu. The Board of Studies recommended the following decisions for
approval by the School Board:

Agenda 1. : Adoption of III and IV Semester Syllabi and course matrix as per the
SCHEME OF CHOICE BASED CREDIT SYSTEM(CBCS) FOR Six Semester (B.Sc
Honours) under B.Sc(H)-M.Sc. (Physics) programme as per UGC.

Recommendation: The BOS recommends adoption of IIl and IV Semester Syllabi and
course matrix (as given in Annexure-I) as per the SCHEME OF CHOICE BASED CREDIT
SYSTEM(CBCS) FOR Six Semester (B.Sc Honours) under B.Sc(H)-M.Sc. (Physics)

programme.

Agenda 2. : Adding up of mandatory course on Research and Publication Ethics for
Ph.D. course work as per UGC direction.

Recommendation: The BOS recommends addition of mandatory course on Research and
Publication Ethics (Annexure-II) for Ph.D. course work w.e.f. session 2020-21 as per UGC
direction.

4 Agenda 3. To discuss and include relevant allied subject at the M.Sc. level in the eligibility
criterion for faculty recruitment purpose in the Department.

Recommendation: The BOS recommends the following subjects [Physics/ Astrophysics/
Applied Physics] to be considered as allied subject at the M.Sc. level for faculty recruitment
purpose in the Department.

Agenda 4. Approval of List of Examiner(s)/Expert(s) for evaluation of Ph.D. thesis in the
field of Nuclear Theory.

Recommendation: The BOS recommends the list of Examiner(s)/Expert(s) (given in for
evaluation of Ph.D. thesis in the field of Nuclear Theory.

BoS also authorized HOD to include any other suitable examiner of the relevant field in an
emergent situation.

It is requested that the above mentioned items may be got approved by the School Board and
forward the same to Academic Section for needful.

Submitted for your necdful;,— ,,‘\»
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Agenda for the Conduct of 6® Board of Studles meeting on Feb 22, 2021

The agenda of the meeting are the following:

Agenda 1. : Adoption of ITI and IV Semester Syllabl and course matrix as per the
SCHIEME OF CHOICE BASED CREDIT SYSTEM(CBCS) FOR Six

Semester (B.Sc Honours) under B.Sc(I)-M.Se. (Physics) programme as per
UGC.

Agenda 2. : Adding up of mandatory course an Research and Publication Ethles for
Ph.D. course work as per UGC direction.

Agenda 3. To discuss and Include relevant allied subject at the M.Sc. level in the
eligibllity criterion for faculty recruitment purpose In the Department.

Agenda 4. Approval of List of Examiner(s)/Expert(s) for evaluation of Ph.D. thesis in
the feld of Nuclear Theory.




Minutes of the 6™ Board of Studies, Department of Physics & Astronomical
Scieaces, Central Unlversity of Jammu, held on Feb 22, 2021

The 6™ Board of Studies meeting was held in the Department of Physics & Astronomical Sciences,
Central University of Jammu, Samba through online/oflline mode on Feb 22,2021. The following
members were present in the meeting:

I. Dr Suram Singh, Associate Professor & Head of the Chairman
Department

2. Prof Arun Bharti, (External Expert) Department of Subject Expert
Physics, University of Jammu

3. Prof. Manoj Kumar Sharma, Professor , SPMS, TIET, Subject Expert
Patiala.

4 Dr Shiv Kumar, Director, ER & IPR, DRDO HQ, New Subject Expert
Delhi

5 Dr. Vinay Kumar, Associate Professor Member

6. Dr Jehova Jire L. Hmar, Assistant Professor Member

7 Dr Tapta K Roy, Assistant Professor, Department of Member
Chemustry and Chemical Sciences

In the beginning, Dr. Suram Singh, Head, Department of Physics and Astronomical Sciences,
cxpressed his decp sense of happiness and gratitude to all the members Joming physically / online
mode in the meeting. At the very outset, he introduced all the external members to the board and
thanked them for attending the meeting despite of various busy schedules to make the event
academically successful and productive.

All agenda items were thoroughly discussed, and the following decisions were amved at:

Agenda 1. : Adoption of Il and IV Semester Syllabi and course matrix as per the SCHEME
OF CHOICE BASED CREDIT SYSTEM(CBCS) FOR Six Semester (B.Sc Honours) under
B.Sc(H)-M.Sc. (Physics) programme as per UGC.

Decision: The BOS recommends adoption of III and IV Semester Syllabf and course matrix
(as given in Annexure-I) as per the SCHEME OF CHOICE BASED CREDIT SYSTEM(CBCS)
FOR Six Semester (B.Sc Honours) under B Sc(H)-M.Sc. (Physics) programme.

Agenda 2. : Adding up of mandatory course on Research and Publication Ethics for Ph.D.
course work as per UGC direction.
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Decision: The BOS recommends addition of mandatory course on Research lnnd Publlullon
Ethles (Annexure-11) for Ph.D. course work w.e.f. session 2020-21 as per UGC direction.

Agenda 3. To discuss and Include relevant allled subject at the M.Sc. level In the eligibility
criterion for faculty recrultment purpose in the Department.

Decislon: The BOS recommends the following subjects [Physlcs/ Astrophysics/ Applied

Physics] to be considered as allied subject at the M.Sc. level for faculty recruitment purpose in the
Department.

Agenda 4. Approval of List of Examiner(s)/Expert(s) for evaluation of Ph.D. thesis in the
fleld of Nuclear Theory.

Decislon: The BOS recommends the list of Examuner(s)/Expert(s) (given in for evaluation of
Ph.D. thesis in the field of Nuclear Theory.

V)
BoS also authorized HOD 1o include any other suitable examiner of the relevant field in an
emergent Situation.
All the subject experts appreciated the working condition of the department with the minimal
faculty of the department.
The meeting ends with votes of thanks.
%;"9/ onNLINE
Prof. harti, Prof. Manoj Kumar Sharma,
(Extemal Expert) (External Expert), SPMS, TIET, Panala.
Department of Physics, University of
Jammu i
\ }\
owlLINE W %
Dr. Shiv Kumar, Dr. Vinay Kumar,
(External Expert) (Member), Associate Professor
Director, ER & IPR, Department of Physics and Astronomical
DRDOQ HQ, New Delhi Sciences ”

ONLINE Pz fon )l

Dr. Tapta K Roy, Dr. Jehova Jire L. Hmar,

(Member) , Assistant Professor (Member), Assistant Professor

Department of Chemistry and Chemical Department of Physics and Astronomical
Sciences Sciences

Dr Wﬁﬁﬂ

Associate Professor & Head of the Department




6th BOS Physics, CUJ: Minutes of meeting

HOD Physics, CU Jammu <hod phy@cujammu.ac.in> Mon, Feb 22, 2021 at 3:16 PM
To: M Sharma <msharma@thapar edu>, shiv.kumar@hgr.drdo.in, tapta roy <tapta@cujammu.ac.in>, Tapta kanchan
<tapta che@cujammu.ac.in>

Dear Sir,
Please find enclosed the minutes of meeting of 6th BOS in physics for your vetting.

Regards

Dr. Suram Singh
Associate Professor and Head
Department of Physics and Astronomical Sciences
Central University of Jammu

&) Rahya-Suchani (Bagla), Samba (J&K)-181143, INDIA
Mb. +91-8418270371
Alternate Email: suram._phy@cujammu ac.in

ﬂ 6th BOS agenda and MOM.pdf
15365K

Tapta K. Roy <taptakanchan@gmail.com> Mon, Feb 22, 2021 at 3:30 PM
To: "HOD Physics, CU Jammu® <hod.phy@cujammu.ac.in>

Dear Dr. Suram,

Thanks for your mail. | am in full agreement with the MoM and annexures.
Thanks & Regards

Dr. Tapta Kanchan Roy

o

To CU Jammu <hod phy@cujammu ac.in>

Dear Dr. Suram Singh

You could add Prof. R. K. Shivpuri, presently working with Mody University and Prof. Anju Bhasin, Jammu
University in Ph.D examiners lisl.
Otherwise il is ok

Dr. Shiv Kumar

Director, ER & IPR

DRDO, Ministry of Defence
Room No. 348, DRDO Bhawan
Rajaji Marg, New Delhi - 110 011
Tel 91-11-23007348



M-91-9868208123

’- Original Message -

The contents of this Email communication are confidential to the addressee If you

are not the intended recipient you may not disclose or distribute this communication

in any form should immediately contact the sender. The information, images, documents
lndvimaxpruud1nIhllEn'-llampmnlllolhaSendernnddonoluprmlyor
"“antoﬂlddpodbnsufbﬂnommlmnoﬁWumIsmbehaﬂof
DRDO to make any agreements. or othear binding commitment by means of Email

HOD Physics, CU Jammu <hod phy@cujammu ac in> Thu, Feb 25, 2021 at 7 18 AM
To: "Dr. Shiv Kumar® <shiv kumar@haqr drdo.in>

Definitely Sir

M Sharma <mshama@thapar.edu>
To' "HOD Physics, CU Jammu® <hod phy@cujammu.ac.in>

Dear sir

| heteby approve the attached minutes of 6th BOS Physics, of CU Jammu.
Sincerely

Manoj Kumar Shamma

Thu, Feb 25, 2021 at 12 10 PM\}))

)



Centrul University of Jammu
General Note for Paper Setting
| The Question Papers for the Mid-Semester Examination shall be as follows:

comprise the following sections:

* In four credit course, the paper shall be of 2 (two) hours duration and shall

Section Type No. of To Attempt | Marks | Marks
Questions per
question
A Objective 10 10 | 10
B Short Answer 5 3 6 18
type
C Essay/Long 2 2 11 22
Answer Type (with internal
choice)
Total | 50

a.

Detailed description of the above table is:
Section A shall bave 10 (Ten) objecuve type questions (Multiple choice) of

onc mark cach. All questions in this section shall be compulsory (Total 10

Marks);

Section B shall have 5 (Five) Short Answer Questions (SAQ) of 6 (six) Marks

cach, out of which the examinees shall be required to attempt any three
questions (Totl 18 Marks),

Section C shall have 2 (Two) Essay/Long Answer Questions (one from each

unit with internal choice), of 11 (Eleven) Marks each (Total 22 Marks),
alternatively, if the course so requires, this section may comprise a case study

comprise the following sections:

of I'l marks and one question with internal choice of 11 Marks;

2. The Question Papers for the End-Semester Examination shall be as follows:

* In four credit course, the paper shall be of 3 (three) hours duration and shall

Section Type No. of Examinees Marks | Marks
Questions | To Attempt per
question
A Objective 10 10 1.5 15
B Short Answer 10 5 8 40
type (two from
cach units)
C Essay/Long 5 3 15 45
Answer Type (one from
each Unit)




Detailed descrniption of the above table is:

a

As o general rule, a course of one credit shall require a work load of thirty hours compnsing:

(1)
(n)

(1)

Section A shall have 10 (Ten) objective type questions (Multiple choice) of

|.5 mark each. All questions in this section shall be compulsory (Total 15
Marks),

Section B shall have 10 (Ten) Short Answer Questions (SAQ) (two from each
unit) of § (e1ght) Marks each, out of which the exammees shall be required to
attempt any five questions (Total 40 Marks),

Section C shall have 5 (Five) Essay/Long Answer Questions (one from cach
umt), of 15 (Fifteen) Marks each, out of which the examnees shall be required
to attempt any 3 (three) questions (Total 45 Marks);

10 bours of Lectures/organized Classroom Activities/ Contact Hours.

05 hours of laboratory Work/ Practicals / field Work/ Tutorials/ Teachers-led
activities.

15 hours of other workload such as independent ndividual/ group work;
obligatory/ opuonal work placement; Literature survey/ library work, data

collection/ field work; wniting of papers/ projects/ dissertation/ thesis; semunars

etc

R



CENTRAL UNIVERSITY OF JAMMU

Central University of Jammu
Department of Physics and Astronomical Sciences

(AEEC) )

(Skill Based)
Mathemancal Environmental Chemustry(4+2)
Physics-] (4+2) Science
Mechanics (4 +2)

Electricity &
Magnetism
(4+2)

(4+2)

Waves and Optics
(4+2)

Mathematical Renewable Asgronomy

Physles-1I Energy and ;'h b
Harvesting (2)

Analog Systems &

Applications (4+2)

Thermal Physics

(4+2)

Mathematical
Physics-IT1 (4+2)

Basics of
Computer
Programming
@)

Atomic and
Molecular
Physics (4+2)

Elements of
Modern Physics
(4+2)

Digital Systems
and Applications
(4+2)

Quantum
Mechanics

And Applications
(4+2)

DSE-1




Sohd State Physics
(4+2)

c
Theory (4+2)
Statistical
Mechanics
(4+2)

N




Annexure-l

Recommendation of Scheme/Courses Opted (or third and fourth semesters

| ﬁll Core courze-V

Mathematical Physics-11

Core Course-V Practical/Tutorial

Mathermtical Physics-11 Lab

Core course-V1

Thermal Physics

Care Course-V1 Practical/Tutorial

Thermal Physics Lab

Core course-V1I

Analog Systems and Applications

Core Course-VIl Practical/Totorial

Analog Systems & Applications Lab

Skill Enhancement Course -1

Renewable Energy and Energy! Harvestng

Generic Elective -3

Astronomy sad Astrophysics

Generic Elective -3 Tutorial

Astronomy mnd Astrophysics Lab

W w] G o] ] s N e

Total Credit

=T
(-2

Care course-VIIl

Mathematical Physics IT]

Course~VIIl Practical/Tutorial

Mathematical Physics-[T1 Lab

Core course-IX

Elements of Modemn Physics

Course-IX Practical/Tutorial

Modern Physics Cab

Core course-X

Digital Syswems snd Applications

Course- X Practical/Tutorial

Digital Electromes Lab

Skill Enhancement Course -2

ol ol Proms i

Generic Elective 4

Atomic and Molecular Phiysics

Generic Elective <4 Practical

Atomic and Molecular Physics' Lab

Total Credit




Syllabus 3¢ Semester
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Int. B.Sc(H)-M.Sc. Physics
Semester : m | | Type: Core
Course Name: Mathematical Physics-11 Course Code:
Credits: 4 | [LTP: 3-1-0

(The emphasis of course is on applications n solving problems of interest to physicists
The students are to be examined entirely on the basis of problems, seen and unseen.)

UNIT-1
Theory of Errors: Systematic and Random Errors. Propagation of Errors. Normal Law of
Erors. Standard and Probable Error. Partial Differential Equations: Solutions to partial
differential equations, using separation of variables: Laplace’s Equation in problems of
rectangular, cylindrical and spherical symmetry. Wave equation and its solution for vibrational
modes of a stretched string, rectangular and circular membranes.

UNIT-11
Special Functions and their properties: Frobenius method and its applications to differential
equations: Legendre, Bessel, Hermite and Laguerre Differential Equations. Singular Points of
Second Order Linear Differential Equations and their importance. Properties of Legendre
Polynomials: Rodnigues Formula, Generating Function, Orthogonality, Simple recurrence
relations. Properues of Bessel Functions of the First Kind and second kind: Generating
Function, simple recurrence relations, Zeros of Bessel Functions and Orthogonality. Hermite
and Laguerre Differential Equations and properties.

UNIT-111
Greens functions: Dirac delta functions-properties and representations, Definitions and
physical significance of Greens functions, Greens function for ordinary differential operators,
first order linear differential operators and second order linear differential operators. Greens
functions for partial differential operators, Laplace diffusion equation and wave equation
operators, solution of boundary value problems using greens function for Laplace, Poisson and
wave equations.

UNIT-1V
Fourler Series: Penodic functions. Orthogonality of sine and cosine functions, Dirichlet
Conditions (Statement only). Expansion of periodic functions in a series of sine and cosine
functions and determination of Fourier cocfficients. Complex representation of Fourier series.
Expansion of functions with arbitrary period. Expansion of non-periodic functions over an interval.

Even and odd functons and their Fourier expansions. Application. Summing of Infinite Series
Term-by-Term differentiation and integration of Founier Series. Parseval Identity.

UNIT-V
Some Specinl Integrals: Beta and Gamma Functions and Relation between them. Expression
of Integrals in terms of Gamma Functions. Error Function (Probability integral). Tensors:
definiuon and properties (inner and outer products, contraction)

Reference Books:
1. Mathematical Methods for Physicists: Arfken, Weber, 2005, Hams, Elsevier.




|

Founer Analysis by M R. Spiegel, 2004, Tata McGraw-Hill.

Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.

Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill.

Parual Differential Equations for Scientists & Engineers, S.J. Farlow, 1993, Dover Pub
Mathematical methods for Scientists & Engineers, D.A. McQuarrie, 2003, Viva Books

oW B W
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[ Int. B.Sc(H)-M.Sc. Physics

| Semester : i Type: Care
| Course Name: Mathematical Physics-[1 Course Code:
Lab
Credits: 2 LTHh 0-04

The aim of this Lab is to use the compulational methods to solve physical problems. Course
will consist of lectures (both theory and practical) in the Lab. Evaluation dome not on the
programming but on the basis of formulating the problem.

Topics

Description with applications

Inooduction to Numencal computation

‘mﬁmScthb

Introduction o Scilab, Advantages and
disadvantages, Scilab environment, Command
window, Figwe wmdow, Edit window,
Vanables and arrays, Imitialismg vanables m
Scilab, Muludimensional arrays, Subarray,
Special values, Displaying output data, data
file, Scalar and array operations, Hierarchy of
operations, Built in Scilab functions,
Introduction to ploming, 2D and 3D plomng
(2), Branchuing Statements and program design,
Relational & logical operators, the while loop,
for loop, details of loop operations, break &
continue statements, nested loops, logical
arrays and vectonization (2) User defined
functions, Introduction to Scilab funcuons,
Vanable passing in Scilab, optional arguments,
preserving dam berween calls to a funcuon,
Complex and Character data, string function,
Multidimensional arrays (2) an mtroducton to
Scilab file processing, file opening and
closing, Binary Vo functions, comparmg
binary and formaned functions, Numencal
methods and developmg the sklls of wniting a
Q).

Curve ﬁnm?l.mz square fit, Goodness of fit,
' standard deviation

Ohms law to calculate R, Hooke's law to
calculate sprning
constant

|

Solution of Linear system of equations by
' Gauss climination method and Gauss Seidal
' method. Diagonalization of matrices, [nverse
'of s matnx, Eigen vectors, cigen values
| problems
| Soluuon of ODE,
' First order Differential equation Euler,

' tnodified Euler and Runge-Kuta second order
methods

Solution of mesh equations of electric circuits
(3 meshes)

Solution of coupled spring mass systems (3
masses)

P

First order differential equation I
* Radioactive decay

* Current in RC, LC circunts with DC source
+ Newton's law of cooling |




Second arder differential equation
Fixed difference method

* Classical equations of motion ' :
Second order Differential Equation

* Harmonic oscillator (no friction)
* Damped Harmonic oscillator

* Over damped

* Cnitical damped

* Oscillatary

* Forced Harmonic oscillator

* Transient and

* Steady state solution

* Apply above to LCR circuits also

TSmg Scicos / xcos

* Generating square wave, sine wave, saw
tooth wave

* Solution to harmonic oscillator

* Study of beat phenomenon

* Phase space plots

Reference Books:
l. Mathematica] Methods for

Bence, 3rd ed., 2006, Camb
Complex Variables, A §. Fo
First course in complex ana

1940, Jones & Bartlent.
Simulation of ODE/PDE M

Wa W

(=)

Company

(ﬁm}‘/ AV "

Physics and Engineers, K_F Ril
ridge University Press

kas & M.J. Ablowitz, 8th Ed,
lysis with applications, D.G. Zill and PD. S

odels with MATLAB®, O
Engineering Applications: A V. Wouwer, P. Sau
Scilab by example: M. Affouf 2012, ISBN: 978-
7. Scilab (A free software to Matlab): H Ramchan

Scilab Image Processing: Lambent M. Surhone.

o

€y, M.P. Hobson and §. J.
2011, Cambnidge Uniy. Press
hanahan,

CTAVE and SCILAB: Scientific

cez, C.V. Fernindez 2014 Spninger
1479203444

dran, A.S Nair. 2011 S.Chand &

2010 Betascript Publishing

by
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Int. B.Sc(i)-M.S¢. Physics
Semester : 1 Type: Core
Course Name: THERMAL PHYSICS Course Code:
Credits: 4 LTP: 3140

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are (o be examined entirely on the basis of problems, seen and unseen.)

Unlt-1

Zeroth and First Law of Thermodynamics: Extensive and intensive Thermodynamic
Variables, Thamodynamic Equlibrium, Zeroth Law of Thermodynamics & Concept of
Temperature, Concept of Work & Heal, State Functions, First Law of Thermodynamics and
its differential form, Intemal Energy, First Law & various processes, Work Done during
Isothermal and Adiabatic Processes, Compressibility and Expansion Co-efficient.

Unit-I1
Second Law of Thermodynamics: Second law of thermodynamics, Carnot theorem,
thermodynamic scale of temperature and its identify with gas scale, entropy changes in
reversible and irreversible processes law of increase of entropy with examples, T-S diagram
entropy and disorder . heat death of universe, impossible of attaining absolute zero, Nemst heat
theorem and third law of thermodynamics, Adiabatic expansion, Joule-Thomson expansion ,
Boyle temperature temperature of inversion and Critical temperature of gas . prmnciple of
regenerative cooling and of cascade cooling.

Unit-III
Thermodynamic Poteatials: Extensive and intensive thermodynamic variable, Maxwell's
general relations. Applications to Joule-Thomson cooling, Clausius — Clapeyron latent heat
equations, Thermodyuamic potential and equilibrium of thermodynamics system, relanon
with thermodynamics vanables, cooling due to adiabatic demagnetization productions and
measurement of very low lemperatures.

Unlt-IV
Kinetic Theory of Gases: Maxwell-Boltzmann Law of Distribution of Velocities in an Ideal
Gas and its Experimental Verification, Doppler Broadening of Spectral Lines and Stern's
Experiment, Mean, RMS and Most Probable Speeds, Degrees of Freedom. Law of
Equipartition of Energy (No proof required). Specific heats of Gases.

Unit-V
Molecular Collisions: Mean Free Path. Collision Probability. Estmates of Mean Free Path.
Transport Phenomenon in ldeal Gases: (1) Viscosity, (2) Thermal Conductivity and (3)
Diffusion. Brownian Motion and its Significance. Real Gases: Behavior of Real Gases:
Deviations from the ldeal Gas Equation. The Virial Equation. Andrew’s Experiments on CO2
Gas. Critical Constants. Continuity of Liquid and Gaseous State. Vapour and Gas. Boyle
Temperature. Van der Waal's Equation of State for Real Gases.

Reference Books:

l. Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill
2 A Treatise on Heat, Meghnad Saha, and B.N.Snvastava, 1958, Indian Press

3. Thermal Physics, S. Garg, R. Bansal and Ghosh, 2™ Edition, 1993, Tata McGraw-Hill
4, Modem Thermodynamics with Statistical Mechanics, Carl 8. Helrich, 2009, Spninger.




e e S

S Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger. 1988,

Narosa
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Int. B.Sc(H)-M.Sc. Physics
Semester : U1} Type: Core
Course Name: | THERMAL PHYSICS LAB Course Code:
Credits: 2 LTP: 0-04
(The emphasis of course is on applications in solving problems of interest to physicists
The students are lo be examined entirely on the basis of problems, seen and unseen.)

THERMAL PHYSICS LAB PRACTICAL

. To determine Mechanical Equivalent of Heat, J, by Callender and Bame’s constant
flow method.

2. To determine the CoefTicient of Thermal Conductivity of Cu by Searle’s Apparatus.
To determine the Coefficient of Therm d Conductivity of Cu by Angstrom's Method.

. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee

and Charlton's disc method.
To determine the Tempemture Coeflicient of Resistance by Platinum Resistance
Thermometer (PRT)
To study the variation of Thermo-Emf of a Thermocouple with Difference of
Temperature of its Two Junctions.
To calibrate a thermocouple o measure temperature in a specified Range using
(1) Null Method, (2) Direct measurement using Op-Amp difference amplifier and
to determine Neutral Temperature.

Reference Books

1. Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia
Publishing House

2 A Text Book of Practical Physics, | Prakash & Ramakrishna, 11® Ed., 2011, Kitab
Mahal

3. Advanced level Physics Practicals, Michae! Nelson and Jon M. Ogborn, 4™ Edition,
reprinted 1985, Heincmann Educational Publishers

4 A Laboratory Manual of Physics for undergraduate classes, D. P. Khandelwal,
1985, Vani Pub.
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Int. B Sc(H)-M Sc. Physics o
(Semester: | m | [Type: | Core —
Course Name: | Analog Systems & Course Code:
Applications
Credits: a [ LTP: 310 |

(The emphasis of course is on applications in solving problems of interest to physicists
The studenis are to be examined entirely on the basis of problems, seen and unseen.)

UNIT-I
Semiconductor Diodes: P and N-type semiconductors. Energy Level Diagram. Conducuvity
and Mobility, Concept of Drifi velocity. PN Junction Fabrication (Simple Idea). Barrier
Formation in PN Junction Diode. Static and Dynamic Resistance. Current Flow Mechanism in
Forward and Reverse Biased Diode. Derivation for Bamier Potential, Barrier Width and
Current for Step Junction. Current Flow Mechanism in Forward and Reverse Biased Diode.

UNIT-1I
Two-terminal Devices and thelr Applicatons: Recuifier Diode: Half-wave Recufiers.
Centre-tapped and Bridge Full-wave Rectifiers, Calculation of Ripple Factor and Rectification
Efficiency, Capacitor filter. Zener Diode and Voltage Regulation. Principle and structure of
(1) LED:s, (2) Photodiode and (3) Solar Cell.

UNIT-II
Bipolar Junction transistors (BJT): n-p-n and p-n-p Transistors. Transistor Biasing and
Subilization Circuits. Fixed Bias and Voltage Divider Bias. Transistor as 2-port Network. h-
parameter Equivalent Circuit. Characteristics of CB. CE and CC Configurations. Current gains
and their Relations, Load Line analysis of Transistors. DC Load line and Q-point. Physical
Mechanism of Current Flow. Active, Cut-off and Saturation Regions. Field effect transistors
(Basic pnnciple of operations only). Analysis of a single-stage CE amplifier using Hybnd
Model. Input and Output Impedance. Current, Voltage and Power Gains.

UNIT-IV

Amplifiers and Oscillatars: Classification of Class A,B & C Amplifiers. Frequency response
of a CE amplifier. Coupled Amplifier Two stage RC-coupled amplifier. Feedback in
Amplifiers: effects of Positive and Negative Feedback on Input Impedance, Output Impedance,
Gain, Stability, Distortion and Noise. Sinusoidal Oscillatars: Barkhausen's Criterion for self-

sustained oscillations. RC Phase shift oscillator, determination of Frequency. Hartley &
Colpitts oscillators

UNIT-V

Operational Amplifiers (Black Box approach): Characteristics of an Ideal and Practical Op-
Amp. (IC 741) Open-loop and Closed-loop Gain. Frequency Response. CMRR. Slew Rate and
concept of Virtual ground. Applications of Op-Amps: Linear - (1) Inverting and non-inverting
amplifiers, (2) Adder, (3) Subtractor, (4) Differentiator, (5) Integrator, (6) Log amplifier, (7)
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Int. B_Sc(H)-M.Sc. Physics
Semester : i Type: Core
Course Name: Electronic Lab. Course Code:
Credits: 2 LTP: 0-0-4

The aim of this Lab is not just to teach electronics but to emphasize its role in solving problems
in Physics

List of Practical

1 Tomxdythcmvasechnmnisuuofhmrdiod:mdnudythclmdmdlmeuguhnon.

- | Tomﬂythemﬁ:chnnclmsﬁcsofBleCEConﬁg\nm

3. To design a CE transistor amplifier of a given gain (mid-gam) using voltage divider bias

4Tosmdytheﬁuqumcyrcspomcoflh:8ﬂ:mphﬁcrin€£mode.

S. To study the static characteristics of FET.

6. To study OPAMP - inverting amplifier, non mverting amplifier, adder, substractor, comparator,
integrator, differentiator.

7. To design 8 Wien bridge oscillator for given frequency using an Op-amp.

Reference Books

1. Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw
Hill

2. OP-Amps and Linear Integrated Circuit, R A. Gayakwad, 4th edition, 2000, Prentice Hall.

3. Electronic Principle, Albert Malvino, 2008, Tata Mc-Graw Hill. Electronic Devices & circuit
Theory, R.L. Boylestad & L.D. Nashelsky, 2009, Pearson.




Zero crossing detector (8) Wein bridge oscillator, Non-linear (1) inverting and non-inverting
comparators, (2) Schmidt triggers. Conversion: Resistive network (Weighted and R-2R
Ladder). Accuracy and Resolution. A/D Conversion (successive approximation),

Reference Books:

! Integrated Electronics, J. Millman and C.C Halkias, 1991, Tata Mc-Graw Hill
2. Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall, Solid State
Electronic Devices, B.G Streetman & S K.Bancrjee, 6th Edn..2009, PHI

3. Leaming Electronic Devices & circuits, S Salivahanan & N.S Kumar, 3rd Ed., 2012,
Tata Mc-Graw Hill

4. OP-Amps and Linear In

5 Microelectronic circuits
University Press.

6. Electronic circuits: Handbook of design & applications

7. Semiconductor Devices: Physics and Technology, S

legrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall.
+AS Sedra, K.C. Smith, A.N. Chandorkar, 2014, 6th Edn., Oxford

» U.Tietze, C Schenk 2008, Springer.
M. Sze, 2nd Ed., 2002, Wiley India.
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InL. B, Sc(IT)-M. S¢. Physics
Semester : 111 Type: AEEC
Course Name: Renewable Energy and Course Code:
Energy Harvesting
Credits: 2 LTP: 2-0-0

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are to be examined entirely on the basis of problems, seen and unseen.)

UNIT-I

Fossil [uels and Alternate Sources of energy: Fossil fuels and nuclear energy and their limitation,
need of renewable energy, non-conventional energy sources. developments in offshore Wind
Energy, Tidal Energy, Wave energy systems, biomass, biochemical conversion, biogas generation,
tidal energy, Hydroelectricity

UNIT-II
Solar energy: Solar energy and its importance, storage of solar energy, solar pond, non-convective
solar pond, spplications of solar pond, solar water heater, solar distillation, solar cooker, solar
green houses, Need and characteristics of photovoltaic (PV) systems, PV models and equivalent
circuits, and sun tracking systems.

UNIT-II
Wind Energy Harvesting: Fundamentals of Wind energy, Wind Turbines and different electrical
machines in wind turbines, Power electronic interfaces, and gnd interconnection topologies.

UNIT-IV
Ocean Energy, Geothermal Energy and Hydro Energy: Ocean Energy Potential against Wind
and Solar, Wave Charactenstics and Statistics, Wave Energy Devices. Tide characteristics and
Staustics, Tide Energy Technologies, Ocean Thermal Energy, Osmotic Power, Ocean Bio-mass.
Geothermal Resources, Geothermal Technologies. Hydropower resources and technologies,
environmental impact of hydro power sources.

UNIT-V
Piezoelectric Energy harvesting: Introduction and characteristics of piezoelectne effect,
materials and mathematical description of piezoelectricity, Piezoelectric parameters and modeling
piezoelectric gencerators, Piczoelectric energy harvesting applications, Human power.

Reference Books:

Non-conventional energy sources - G.D Rai - Khanna Publishers, New Delhi.Solar
energy - M P Agarwal - S Chand and Co. Lid.

z Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd.

3 Godfrey Boyle, Renewable Energy, Power for a sustainable future, 2004, Oxford
University Press, in association with The Open University.

4. Dr. P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009. ] .Balfour,

M Shaw and SJarosek, Photovoltaics, Lawrence ] Goodrich (USA)
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=R lnljglilled Ms’l‘ype{ Generic Elective \
Semester : , .
Course Name: \stronomy and Astrophysics Course Code:
Credits: 4 | LTP: 3-1-0

Unit-I

Unit-11

Telescopes & instrumentation: different optical configurations for astronomucal telescopgs,
mounungs, plate scale and diffraction limuts. Telescopes for gamma ray, X-ray, UV, IR; radio

astronamy, stellar photometry- solid state, photo-multplier tube and CCD based photometers,
Spectroscopy and polarimetry using CCD detectors.

Unit-111

Photometric Concepts: intensity, flux density, lumunosity, magnitude scale- apparent and
absolute magnitude, distance modulus; determina

3 tion of mass, luminosity, radius, temperature
and distance of a star, coloyr index; Stellar classification; Henry-Draper and modem M-K
classification schemes H-R diagram, empincal mass-luminosity relation,

Unit-V

The Milky Way: Methods of Distance Measurem
of the Milky Way, The Rotation of the Milky W
the Big Bang theary, the ongin and evoluti
observation & principle, Homogeneous and Iso
Formation of Structure the future of the Univ
Text Books and References:

- M. Zeilik, Astronomy-The Evolvi

- Morrison, Introduction to Astronomy & Cos '

. CR. Kitchm.'l‘eleseopa and Techniques, (Springer),

ent, Stellar Statistics, Structura] Components
8y, Galaxles: the Classification of Galaxies,
on of galaxies, Cosmology: cosmological

tropic Universes, history of the Universe, the
erse.

H
. P.V.Foukal, Solar Astrophysics, (Wiley-VCH).
Bhatnagar &

W.C. Livingston, Fundamentals of Solar Astronomy, (World Scienufic).
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Int. B.Sc(IT)-M.Sc. Physics

List of Practical

.
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Semester : I Type: Generic Elective
Course Name: Astronomy and Course Code:
Astrophysics Lab
Credits: 2 LTP: 0-04
Objective

To create experiments for students studying an introductory course in astrophysics and
astronomy.

To become familiar with the astronomical objects visible to naked eye in the night sky using
the software Stellarium. You will create a night sky map at different times. In the map you will
identify astronomical objects such as planets, stars, nebula, milky way etc. You will then
correlate the objects in the map with the directly observable night sky with naked eye.
Becoming Familiar with Constellations

2. Tobecome familiar with the Canstellations in the night sky using the software Stellarium.
You will learn to identify the constellations at different times (10 PM and 12 midmght)
in the night, follow the steps-

b. Step 1:Stan the software Stellarium. Generate the sky map at 10 PM showing the
constellation names.

c.  Step 2: The controls and resolution should be set such that (i) the ‘Ground’ is on (i1) the
names of planets are listed, (iii) the entire sky is visible in a single image, (iv) The cardinal
points are set according to your own convenience.

Step 3: Identify the different constellations visually on the virtual sky. Make a rough sketch of

all the constellations on o piece of paper. The sketch should show the locations of all the

prominent stars in each constellation with a line joining them to roughly show the shape of the
constellation.

To study the solar spectrum and identify some of the prominent spectral lines in the spectrum.

You will also use the spectra to compute the column density of Hydrogen and Calcium atoms

in the Solar atmosphere.

To extract coardinates of 8 star assuming a telescope in equatorial mount. You will also learn

the concept of sidereal time.

To measure the Proper Motion of Bamnard's Star.

To Identify a Circumpolar Star.

To extract the orbital inclination of a planet with respect to orbital plane of earth.

To measure the distance to the moon using parallax method

To Determine the observer's location by means of the stars and their co-ordinates.

Note: .  Stellarium; Stellarium is a free open source planetarium for your computer. It
shows a realistic sky in 3D, just like what you see with the naked eye, binoculars or a
telescope.  One can Download Stellarium

b fvasiitk viak 0/ 0

2. New experiments can be added as per availability at Satish Dhawan Centre for Space
Sciences, CU Jammu
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_Int. B. Sc.(IT-M.Sc. Physics

Semester : v | [ Type: Core

Course Name: Mathematical Physics-I1 Course Code:

Credits: 4 [ lLTP: 3-1-0

(The emphasis of course is on applications In solving problems of interest to physicists.
The students are to be examined entirely on the basis of problems, seen and unseen.)

UNIT-1
Complex Analysis: Brief Revision of Complex Numbers and their Graphical Representation.
Euler's formuls, De Moivre's theorem, Simply and muluply connected region, Roots of
Complex Numbers. Functions of Complex Varables. Analyticity and Cauchy-Ricmann
Conditions. Examples of analytic functions. Singular functions

UNIT-11
Matrices, Addition and Muldiplication of Matrices: Null Matrices. Diagonal, Scalar and
Unit Matrices. Upper- Tnangular and Lower-Tnangular Matnces Transpose of a Matrix
Symmetric and Skew-Symmetric Matrices. Conjugate of a Matrix Hermiuan and Skew
Hermutian Matrices. Singular and Non-Singular matrices. Orthogonal end Umitary Matnices.
Similar Matrices. Trace of a Matnx Eigen - values and Eigen vectors of a Matnx.

UNIT-1I1
Fourler Transforms: Founer Integral theorem. Founer Transform. Examples. Founer
transform of trigonometric, Gaussian, finite wave train & other functions. Representauon of
Dirac delta function as a Fourier Integral. Fourier transform of denvauives, Inverse Founer
transform, Convolution theorem. Properties of Founier transforms (translation, change of scale,
complex conjugation, etc.). Three dimensional Fourier transforms with examples. Application
of Fourier Transforms to differential equations: One dimensional wave and diffusion/heat flow
cquations.  UNIT-IV
Laplace Transforms: Laplace Transform (LT) of Elementary functions. Properties of LTs
Change of Scale Theorem, Shifing Theorem. LTs of Denvatives and Integrals of Functions,
Derivatives and Integrals of LTs. LT of Unit Step function, Durac Delta function, Penodic
Functions. Convolution Theorem. Inverse LT. Applicaton of Laplace Transforms to
Differential Equations: Damped Harmonic Oscillator, Simple Electrical Circuits.

UNIT-V
Introduction to Probabillty: Definition, Independent random vanable: sample space and

probability distribution functions. Binomial, Gaussian, and Poisson distribution with
examples. Mean and variance

Reference Books:

| Mathematical Methods for Physicists: Arfken, Weber, 2005, Hamis, Elsevier
2 Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw-HillL

3 Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.

4 DiffTerentinl Equations, George F. Simmons, 2006, Tats McGraw-Hill.




I
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Partial Differential Equations for Scientists & Engineers, S.J Farlow, 1993, Dover
Pub

Mathematical methods for Scientists & Engineers, D A McQuarrie, 2003, Viva
Books
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| Tnt. B.Sc(iT)-M.Se. Physics

l Semester : v Type: Core
| Course Name: Mathematical Physics-I11 Lab | Course Code:
| Credits: 2 LTP: 0-04

Scilab based simulations experiments based on Mathematical Physics problems like

1. Solve differential equations:
dy/dx = ¢ ™ withy =0 forx =0
dy/dx + ¢y = x2
dPy/de? + 2 dy/dt=-y
dly/de® + e'tdy/dt = -y

2. Dirac Delta function:

=0
m]e W (x +3)dx, forg = 1,0.1,0.01 and show it tend to 5

3. Fourier Senes: Program to sum %=_,(0.2)", evaluate the Founer coefTicients of a given

penodic function (square wave)
4 Frobenius method and Special functions:

+1
f PGP ()t = B, PIOTR(X), Jo ()
-1

Show recursion relation.

5 Calculation of error for each data point of observations recorded in experiments done in

previous semesiers (choose any two).

6. Calculation of least squarc fiting manually without giving weightage Lo ermor.

Confirmation of least square fiting of data through computer program.

check with computer integration.
8. Intcgral transform: FFT ofe”

Reference Books:
|. Mathematical Methods for Physics and Engineers, K_F Riley, M.P. Hobson and S. J

Bence, 3" ed., 2006, Cambridge University Press
2. Mathematics for Physicists, P. Dennery and A. Krzywicki, 1967, Dover Publications
3 Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB:
Scientific and Engineering Applications: A. Vande Wouwer, P. Saucez, C.
V. Fernindez. 2014 Springer ISBN: 978-3319067896
4 Scilab by example: M. Affouf, 2012. ISBN: 978-1479203444
5. Scilab (A free software to Matlab): H.Ramchandran, A.S.Nair. 2011 S.Chand &

Company
6. Scilab Image Processing: Lambert M. Surhone. 2010 Betascript Publishing

5 Evaluation of trigonometric functions ¢.g. sin 8, Given Bessel's function at N points find
its value at an intermediate point. Complex analysis: Integrate 1/(x*+2) numerically and
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Int. B.Se(IT)-M.Sc. Physics
| Semester : |\ | Type: : AEEC
‘Course Name: | Basic of Computer Course Code:
Programming
Credits: 2 [ LTP: 200
Unit I

Operating Systems, types of operating systems; introduction (o programming (C#+/fortran-
95 programming languages): Number Systems, Computer Codes, Computer Arithmetic

Unit I

Basic idea of compilers; data and statements: data types, constants and variables;
mathematical, relational, logical and bitwise operators; precedence of operators,
expressions and statements, local and global variables; auto, static and external
variables Contro| statements: if-statement, if-else statement, pested-if struclure, else-if
stalement; goto statement, switch statement; unconditional and conditional looping, while
loop, do-while loop, for loop, break and continue statements, nested loops.

Unit I

and two-dimensional arrays, functions, function prototypes,
by references, idea of function overloading, Structures,

Unit IV

Bnef idea of classes, objects and inheritance: classes and objects; member functions in a

class; idea of Strings and Pointers.

Unit V

Programs: roats of a quadratic equation, Calculate the factorial of number using recursion
and normal method, fitting a straight line 10 o data, deviations about an average, armange a
List of numbers in ascending and descending order binary search.

Text Books and References:

l. Schaum’s Outline of Programming with C++, John R. Hubbard, McGraw-Hill

2. Numerical Recipes in C++: The Art of Scientific Computing, Teukolsky, Venterling and
Flanpery, (Cambridge University Press).




B Int. B.Sc(H)-M.Sc. Physics j
Semester : v Type: Core
Course Name: | ELEMENTS OF MODERN Conrse Code:

- PHYSICS "
Credits: 4 LTP: | 3-1-0

(The emphasis of course is on applications in solving problems of interest lo physicitsts.
The students are to be examined entirely on the basls of problems. seen and unseen.)

Theory of Relativity-]
Introduction to Frames of Reference; inertial and non- mmnl.GnllinTrmfomnﬁm.Gallm
Mmmome‘shw.umdwmvmdmemmmmmﬂEnup:
Michelson-Morley Experiment and its outcome. Postulstes of Special Theory of Relauvity
Lorentz Transformations. Simultaneity and order of events. Lorentz contractian. Time dilation.

Twin Paradox, Basic idea of General theory of relativity.

Hertz's Experiment, Black Body radiation, ultraviolet catastrophe, Stefan's law, Rayleigh
Jean's Law and Planck’s Law, Light quantisation and the photoelectnc effect, Compton ef[acl,
X-rays: Production and properties, de-Broglie wavelength and marer waves, Davisson-

Germer expenment

Unit-IV
Wave-particle duality. Wave description of particles by wave packets. Group and Phase
velocities and relation between them. Wavefunction and its sigmificance, probability
interpretation: Normalized wave functions as probability amplitudes, Heisenberg uncertainty
principle (Statement with illustration and examples).

Unit-V
Optieal Fibre: Optical fibre and its types, Critical angle of propagation, modes of propagation,
Acceptance angles, Numerical aperture, Pulse dispersion, Aftteruation and s varnous
mechanism, Advantages and applications of optical fibres.
Lasers: Interaction of light with master, (absorption, spontaneous, Emstemn’s predicton,
stimulated emission), Einstem's relations, Light amplification, Population mversian, Pumpmg.
Principal pumping schemes (three and four levels) Optical resonant cavity, conditions for laser
action, Types of lasers (Ruby, He- Ne and semiconductor), Charactenstics and applicatons of
laser

Reference Books:
|. Concepts of Modemn Physics, Arthur Beiser, 2002, McGraw-Hill
3 Introduction to Modem Physics, Rich Meyer, Kennard, Coop, 2002, Tata McGraw Hill.



3. Modern Physics, 3rd Ed., R A Serway, C. ]. Moses, C_ A. Moyer, 2005, Cengage
Lemuing,

4. Modem Physics, 3rd Ed » Randy Harris, 2018 , Pearson Leaming India.
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Int. B.S
Semester : v - «I-MSe. Piple Type: Core
Course Name: MODERN PHYSICS LAB Course Code:
Credity: 2 LTP: 0-04

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are to be examined entirely on the basis of problems, seen and unseen.)

List of experiments:

1. Measurement of Planck's constant using black body radiation and photo-detestor

2. Photo-electric effect: photo current versus intensity and wavelength of light,
maximum energy of photo-electrons versus frequency of light

3. To determine work function of material of filament of directly heated vacuum

diode.

To determine the Planck’s constant using LEDs of at least 4 different colours.

To determine the wavelength of H-zlpha emission line of Hydrogen atom.

To determine the ionization potential of mercury.

To determine the absorption lines in the rotational spectrum of lodine vapour.

To determine the value of ¢/m by (a) Magnetc focusing or (b) Bar magnet.

9. To setup the Millikan oil drop apparatus and determine the charge of an clectron.

10. To show the tunneling effect in tunnel diode using I-V characteristics.

11. To determine the wavelength of laser source using diffraction of single sliL

12. To determine the wavelength of laser source using diffraction of double slits.

13. To determine (1) wavelength and (2) angular spread of He-Ne laser using planc

diffraction grating

el R

Reference Books

|. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia
Publishing House

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4 Edition,
reprinted 1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11 Edn, 2011 Kitab Mahal
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| Newsester 3 1\ e | ]}‘w' - ! (e i
Cowrse Name:  DIGIT AL SYSTUMS AND Comrse Code: |

. | APPLICATIONS . | |

| Orediny 1 !

il i AR | 210
fmwudmnmﬁtwuhmm#mlwm
mmmmhwwmhhn&afm voen @nd wnseen |

Electron Gua, Dellection System and | une
Rase Neflaction Semstivity Applications of CRO' (1) Study of Wavetorm, (1 \Measurement
of Voluge, Curveny, Frequency, and Phase Difference Untegrated {Yreults (Quabtatne
Toamemt cmly) Active & Passive ‘

Coponents. Discrete components. Wales Chp
Advanages and drawbacks of 10y Scale of integrauon. $S1, MSI. |

S1and VLS (basic khea
and defimibons oaly) Classification of 1y Examples of Linear sod Dygital Kx

, ngtal Cuewits. Bimary Numbens
Decrmal w0 Binary and Binary W Decimal Comversion. BCD, Ocal and Hexambecumal
sumbers. AND, OR and NOT Gaes (realization using Diodes and Transistor). NAND and
NOR Gates as Universal Gates. XOR and XNOR Clates and application as Panty Reslean
igedbra: De Morgany Theorerms.

Boolean Laws. Simplification of Logi Cirount usiny
Boolean Algebra Fundamental Products. Idea of Min-terms and Man-terms. Conversion of

s “‘mn\oﬁqm\m Lognﬁmmby(l)&mol'mm Muho.lmd(u)k’mugh
Map.

Unit-ith
Data processing chiveits. Basic wen of Muluplexen, De-multiplexers, Devoders,
Encoders. Artthmetic Cirvain: Winary Addition. Rinary Subtraction using ' Complement
Half and Pull Adders. Walf & Pull Subtractors, 4-bit binary Adider Subtractor Sequential
Chrcwits: R, D, and JX Flip-Flops. Clocked (1evel and Edge Trgered) Flip-Flops. Preset and
Clear operations. Race-around conditions in IK Fip-Flop. MR IK Flip-Flop

Unit-kV
Thwvers: IC S35 block dagram and applications Astable mulividrator amd Mowostable
multvibrator SMR  veglsters: Senial-in-Senal-out,  Serial-wn Paralle! o, Coeanters(d
bits): Ring Counter. Asynchronous counters, Decacde Counter. Synchronous Cowntes

Unh-V

Computer Organization InputOutput Devices Data storage (1den of RAM and ROM)

Computey memory Memaory arganization & addressing. Memory Interteomg Meomory Map
larel RORS Microprocessor Architecture: Main features of S08%  Hiock diagram
Components. Pin-out diagram Iuses Registers. ALU Memory Stack emory. Tuming &

Camtral circuitry Tumung states. Instruction cycle, Tuming diagram of MOV amd MV
Referenre Books:

b Digital Panciples and Applications, A P Malvino, D P Leach aind Saha, O™ B o
Tata MeGraw

Fundamentals of Digital Cirvuits, Anand Kumar, 3™ Eidn, 2009, M1 | eaming i 1w

Digital Circuits and systems, Venugopal, 2011, Tata MeGraw Hill

Dignal Systems: Principles & Applications, R ! Tacei, NS Widimer, 2001, P11 L eaning

Logic circunt design, Shimon P Vingron, 2012, Springes

))

Y B wd N2




6. Digital Electronics, Subrata Ghosbal, 2012, Cengage Leaming i
7. Microprocessor Architecture Programming & applications with 808S, 2002, R.S.

Goankar, Prentice Hall.
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Int. B.Sc(H)-M.Sc. Physics
Semester : v B Type: Core
Course Name: | DIGITAL ELECTRONICS LAB Course Code:
| Credits: 2 LTP: 0-04

(The emphasis of course is on applications in solving problems of interest to physicists
The students are to be examined entirely on the basis of problems, seen and unseen.)

List of Experiments;

I To measure (a) Voltage, and (b) Time period of a penodic waveform using CRO
2. To test a Diode and Transistor using a Multimeter.

3. To design a switch (NOT gale) using s transistor

4. To venify and design AND, OR, NOT and XOR gates using NAND gates.
3. To design a combinational logic system for a specified Truth Table.
6
7
8

- To convert a Boolean €xpression inlo logic circuit and design it using logic gate ICs

To munimize a given logic cirewnt.
- Half Adder, Full Adder and 4-bit binary Adder
9. Half Subtractor, Full Subtractor, Adder-Subtractor using Full Adder I C.
10. To build Flip-Flop (RS, Clocked RS, D-type and JK) circuits using NAND gates.
11. To build JK Master-slave flip-flop using Flip-Flop ICs
12. To build a 4-bit Counter using D-type/JK Flip-Flop ICs and study timing diagram.

13. To make a 4-bit Shift Register (senal and parailel) using D-type/JK Flip-Flop ICs.
14. To design an astable multivibrator of given specifications using $55 Timer
15. To design a monostable multivibrator of given specifications using 555 Timer
16. Wnite the following programs using BO8S Microprocessor

) Addiuon and subtraction of numbers using direct addressing mode

b) Addition and subtraction of numbers using indirect addressing modec

¢) Multiplication by repeated sddition. ’

d) Division by repeated subtraction.

¢) Handling of 16-bit Numbers.

) Useof CALL and RETURN Instruction.

8) Block data handling.

h) Other programs (c.g. Panty Check, using wnlerrupts, etc ).

Reference Books:

I Modem Digital Electronics, R.P. Jain, 4% Edition, 2010, Tata McGraw Hill

2. Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-
Graw Hill.

3. Microprocessor Architecture Programming and applications with 8085, R_S. Goankar,
2002, Prentice Hall.

4. Microprocessor 8085:Architecture, Programming and interfacing, A. Wadhwa, 2010, PH]
Leamning.
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Int. B.Sc(11)-M.Sc. Physics
Semester : |\ Type: Generic Elective
Course Name; ATOMIC AND MOLECULAR | Course Code:
PHYSICS
Credits: 4 LTP: 3-1-0

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are lo be examined entirely on the basis of problems, seen and unseen.)
UNIT-1
Atomic Spectra: Inadequacy of Bohr atomic model, correction due to finite mass of the nucleus,
Rydberg constant in terms of reduced mass, Excitation and Ionisation potentials, Franck-Hertz

experiment, Bohr-Semmerfeld Model of atom, vector model of an stom, Electron spin, space
quantisation, magnetic moment of an electron due to its orbital motion. Stemn-Gerlach experiment

and its theory, Spin-orbit interaction and Fine structure of spectral lines

UNIT-II

One- and two-valence electron systems: Quantum numbers and selection rules, Pauli’s
exclusion principle, Electronic configuration of atoms, Pauli Exclusion principle and electron
configuration, quantum states, Spectral notations of quantum states. Spin-Orbit Interaction
(Single valence electron atom), Energy levels of Na atom, selection rules, sodium Doublet. Two-
valence electron systems: Spectral terms of two electron atoms, terms for equivalent electrons,

LS and JJ coupling schemes. Singlet Triplet separation for interaction energy of LS coupling.
Lande's Interval rule, Problems.

UNIT-I
Zeeman Effect : Early discoveries and developments, Experimental ammangement, Normal and
anomalous Zeeman Effect Problems, Stark effect (Qualitative discussion), X-ray spectroscopy:
Nature of X-rays, Discrete and continuous X-ray spectra, Daune and Hunt's Rule, X-ray emission
spectra, Mosley's law and its applications, Auger effect , Problems

UNIT-IV

Molecular Spectra: Molecular formation, the H molecular ion, H; — molecule. Salient features
of molecular spectra. Rotation, vibration and electronic spectra of molecules, associated quantum
numbers and selection rules, Theory of pure rolation and rotation- vibration spectra, Raman and

IR spectra, simple applications.

UNIT-V
Raman spectroscopy: Classical theory of Raman Effect. Molecular polanzability, Quantum
theory of Raman Effect, Expenmental set up for Raman Effect, Applications of Raman
spectroscopy

Books Recommended:

Atomic Physics (Modern Physics), S N Ghosal, (S. Chand)
Concepts of Modern Physics 4™ cdition, Arthur Baiser (McGraw Hill International edition)
Introduction to Atomic spectra, H. E White. McGraw Hill International edition)

Introduction to Atomic and Molecular Spectroscopy , V.K Jain, Narosa Publication.

1.
2.
3
4,




3. Molecular Structure And Spectroscopy, 2nd Edition, G. Aruldhas (PHI Leamning).

6. Physics of Atoms and Molecules, 2™ edition B H Bransden and C J Joachain, Pearson
International
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__Int.BSe(l)MSe. Phystes
' L Type: _| Generie [lective

an—fl_éa_lrr H 7
Course Name: | ATOMIC AND MOLECULAR | Course Code:
PHYSICS LAB

Crede |2 fiwe  |004
(The emphasis of course is on applications in solving problems of interest 10 physicists

The students are to be examined entirely on the basis of problems, seen and unseen.)

|

List of experiments:

|. Determining the electric unit charge after Millikan and verifying the charge
- Measuring the suspension voltage and the falling speed

~ Determining the specific charge of the electron
To study Frank-llertz phenomenon using Neon lamp.

. To demonstrate the Faraday Effect using flint glass.
To determine the phase shift between the normal and extrsordinary light beam produced
by given dielectric fluid (nitrobenzenc) and to plot o graph between the phase shift and
square of electric field or squars of voltage. (Kerr effect)

To measure the wavelengths of the Balmer Series of visible emission lines [rom hydrogen

tube,
To study Zeeman effect
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Adoption of Syllabus :

Ph.D. Course Work
Research and Publication Ethics

(as per CUJ notification no, 4-13/CUJ/Reg/2020/246 dated 09 Nov 2020)
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- Pb.D. Course Work
Course Name: Research and Publication | Cenysz Code: PHUNIICDOIT
- o and Ethics (RPE) o I
Credits: [2 [LTP: 2-00 |
THEORY
RPE 01: PHILOSOPHY AND ETHICS (3 hrs )

1. Introduction to philosophy: definition, nature and scope, concep:. branches

2. Ethics: definition, maral philasophy. nature of moral jud gements and reactions
RPE 02: SCIENTIFICCONDUCT (5 hrs.)
. Ethics with

RPE 03: PUBLICATION ETHICS (7 s )
Publication ethics. definition, introdection and importance
Bmfrrnmm!mdmmgnﬁﬁnimndgumum; COPE, WAME, exc
Conflicts of mterest
Publication misconduct: definition, concept, probiems that lead 1o ancthical
behavior and vice versa, [ypes ) )
Violsnon of publication cthics, amthorship and contributorship
ldemification of publication misconduct, complaints and appeals
7. Predatory publishers and journals
PRACTICE
RPE 04 OPEN ACCESS PIUBLISHE‘P(G_ h:;j)
I access publications mitiatives o
2. gERPA/RoﬂEO online resource to check publisher copyright & self-archiving
licies
gftwmmolmid:nufypmdnurypnbliannmdnclop:dbvsm
. Journal finder/ journal suggestion tools viz. JANE, Elsevier Journal Finder,
Springer Journal Suggester, cic.

RPE 05: PUBLICATION MISCONDUCT (4hrs.)

Group Discussions (2 hrs.)
Saobject specific ethical issues, FFP, autharship

Conflicts of interest

Complaints and : examples and fraud from India and abroad

Software tools (2 hrs.)

Uuuof plagiarism software like Turnitin, Urkund and other open source software
too

b=ty Id =a
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RPE 06: DATABASES AND RESEARCH METRICS (7hrs.}
I. Daabases (4 hrs.)
é:ndntng databases
iLation databases: Web of Science, Scopus,
Research Metrics (3 hrs.) ' =

B




5. Impact Faotor of journal as per Journal Citation Report, SNIP, SIR, 1PP, Cite
Score
6. Metrics: h-index, g index, |10 Index, altmetrics
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List of examiners for Evaluation of Ph.D. Thesls In the specialisation of Nuclesr Physics
Department of Physics and Astronomical Sciences

Name of the
Faculty

8. No.

AMlistion

Contacts

. |Prof O.S K. S
Sastni

Department of Physica and
Astronomical Sciences,
Central University of Himachal Pradesh,

Dharamshala (H.P)

sastn osks@hpci sc.in
Mobile: 0941803090}

Prof. Bhag Chand
Chouhan

Department of Physics and
Astronomical Sciences,
Central University of Himachal Pradesh,

Dharamshals (H.P)

beawake@hpcu ec.in
Mobile: 09418472694

Prof. Manoj Kumar
Sharma

School of Physics and Materia)
Sciences

Thapar [nstitute of Engincering
and Technology, Patiala (Punjab)

maharma@thaper.cdu
Mobile No.- 09592780056

Prof. S. K. Dluman

Department of Physics
H.P. University, Shimls

Mobile: 08219676674

Prof. Rajiv K Pun

Department of Pliysics
Panjsb University, Chandigarh

drkpuri@gmail.com

Mb. 09878488049

Prof. Falur Chand

Department of Physics
Kunukshetra University, Kurukshetra

(Haryana)

Mb_; 09466481420

khambraicsh@redifmail.com

Prof. Rajesh Kharab

Deparmment of Physics
Kurukshetra University, Kurukshetra

(Haryana)

Mb. 09416262306

maphysics@gmail.com

Prof. Javid Ahmad
Sheikh

Deparunent of Physics
University of Kashmir, Srinagar (J&K)

Mb. 09419943646

Prof. P.K Rath

Depanment of Physics,
University of Lucknow, Lucknow (U F.)

pkrmath_lu@vahoo co.in
Mb.. 09415419455

ashkumarnsin@vshoo com

.| Prof. A. K_ Jain

Amity Institute Of Nuclear Science &
Technology, Amity University, Noids

Mb. 09760153344

Prof. H. P. Sharma

Department of Physics
Banaras Hindu University

Varanasi - 22) 005, India

Mb.. 9336063074

Prof S. K. Patra

Institute of Physics
Sachivalaya Marg
Bhubaneswar-751 00S Orisha

Dioph ‘
Mb._. 09938399291
& (9853346157

.| Prof_S. S Malik

Department of Physics
Guru Nenak Dev University Amntsar

(Punjab)

Mb.: 09464229800

.| Prof. Anun Bharti

Department of Physics

University of Jammu, Jammu (J&K)

Mb. 9419134355

.| Praf. 5. K. Khosa

Depantment of Physics
University of Jammu, Jammu (J&K)

] g
Mb.: 09419142174

arfses In future

The Head of the Department Is suthorized to add or delete any other reputed Examioer(s) If such s need
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Annexure-[]]
|S Name of the Faculty AfMillation Contacts I
| No. )
g Pt Anju Bhasm Department of Physics anju.bhasin@cern.ch,
L University of Jammu, Jammu anjubhasin@jammuuniversity in
' 17 Prof R K. Shivpun Modi University of Science and dir ir@modyuniversity ac.in
'l dir ir@modyuniversity ac.in Technology

Lakshmangarh, Rajasthan
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