Dr. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,

CHHATRAPATI SAMBHAJINAGAR.

CIRCULAR NO.SU/ Sci./Sub-Camp/NEP-2020/80/2024

It is hereby inform to all concerned that, the syllabus prepared by the

Departmental Committee and recommended by the Dean, Faculty of Science &

Technology, Academic Council at its meeting held on 08 April 2024 has

accepted the Syllabus of M.Sc.Physics IInd semester under the Faculty of

Science & Technology as per Norms of National Education Policy - 2020

run at Department of Physics, Dr.Babasaheb Ambedkar Marathwada

University, Sub-Campus, Dharashiv as appended herewith.

This is effective from the Academic Year 2023-24 and onwards.

All concerned are requested to note the contents of this circular and bring

the notice to the students, teachers and staff for their information and necessary

action.
University Campus, *
Chhatrapati Sambhajinagar : .
gEBF?NOOO.L}S'U /ScL./2024/285 606 — {5 ¥ fDeputy .G@gtstrar;
Date:- 29.04.2024 i : % i ﬂcad'mu: .S'ectwn.
*

Copy forwarded with compliments to :-

1]

2]

1]
2]
3]
4]
5]
6]

7]

Head of the Department, Department of Physics, Dr.Babasaheb
Ambedkar Marathwada University, Sub-Campus, Dharashiv
The Director, University Network & Information Centre, UNIC, with a
request to upload this Circular on University Website.

Copy to :-
The Director, Board of Examinations & Evaluation, Dr.Babasaheb Ambedkar
Marathwada University,Chhatrapati Sambhajinagar.
The Section Officer,[M.Sc.Unit] Examination Branch, Dr.Babasaheb Ambedkar
Marathwada University,Chhatrapati Sambhajinagar.
The Programmer [Computer Unit-1] Examinations, Dr.Babasaheb Ambedkar
Marathwada University, Chhatrapati Sambhajinagar.
The Programmer [Computer Unit-2] Examinations, Dr.Babasaheb Ambedkar
Marathwada University,Chhatrapati Sambhajinagar.
The In-charge,[E-Suvidha Kendra|, Rajarshi Shahu Maharaj Pariksha Bhavan,
Dr.Babasaheb Ambedkar Marathwada University,Chhatrapati Sambhajinagar.
The Public Relation Officer, Dr.Babasaheb Ambedkar Marathwada University,
Chhatrapati Samhhajinagar.
The Record Keeper, Dr.Babasaheb Ambedkar Marathwada University, Chhatrapati
Sambhajinagar.
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Course Name: Quantum Mechanics-I

Course Code: PHYT/MJ /550, Course Type: MJ,
Contact Hours: 30, Credits: 02, Hours/Week: 02, Max. Marks: 50

A

Objectives:

i. To introduce the Quantum Mechanical postulates for physical systems
ii. To introduce the Quantum Mechanical concepts of measurements for physical systems
iii. To introduce the role of Quantum Mechanics on evolution of the physical systems in

our Universe ‘
To introduce the concept of Quantum Mechanics in simple microscopic systems and its
connection to actual observable.

iv.

Course Outcomes:
On completion of the course, students will be able to describe:

o Failure of classical physics at the microscopic level
« Basic non-relativistic Quantum Mechanics
« Matrix representation of Quantum Mechanics

They will have skills to do the following:

« Apply principles of Quantum Mechanics to calculate observables for given wave functions
« Solve Schrodinger equation for simple systems like simple harmonic oscillator, hydrogen
atom, particle in a box, ete.
Unit I: Quantum Mechanics in 1-D: (10 Hours)
Exact Solutions of Schrodinger’s equation in one dimension. Free particle, The Potential step
wm&:mmkuuawmwﬁmmmwm
using Matrices of p, x, E. The Uncertainly relation in Harmonic oscillator.

Unit Il: Quantum Mechanics in 3D: (10 Hours)
mmmmsmmmmmofwmmsmmbm
Rmhnhm@mtem)wmofmm&mmgmmw

angular momentum, various commutation relations. J. and J. operators, Ladder Operators with J and J2
etc. Eigenvalues. Metrics of j=y2 and j=1. Pauli Spin Matrics.

Unit I11: Approximate methods and Scattering: (10 Hours)

The Variational method-Application to Simpler problem — particle in a box, harmonic oscillator
— Hy* ion, time independent cases; time dependent perturbation theory; Fermi’s rule, Harmonic
perturbation, scattering cross section, scattering cross section scattering amplitude, Partial wave
analysis: first born approximation.
|Page i
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| ¢oursgﬂame Mathematical Methods in Physicggj ;

~ Course Code: PHYT/MJ /551, Course Type: MJ,
Contact Hours: 30, Credits: 02, Hours/Week: 02, Max. Marks: 50

rning Objectives:

" | To facilitate the students to understand -

a) The basic elements of complex mathematical analysis, including the integral transform

b) Toapgndaﬁmcﬁonintermofal’ourierseﬁe&wﬁhhwwiedgeofdteconditipn;tgr
the validity of the series expansion.

¢) To apply integral transform (Fourier and Laplace) to solve mathematical problems of
interest in physics, use Fourier transforms as an aid for analyzing experimental data.

d) To solve partial differential equations of second order by use of series expansion (Fourier
series) and integral transforms.

i. After finishing the course the student should be able to:

a) master the basic elements of complex mathematical analysis, including the integral
theorems, obtain the residues of a complex function and to use the residue theorem to
evaluate definite integrals

b) Solve ordinary differential equations of second order that are common in the physical
sciences.

€) aﬁmeﬁonintumsafaanierseﬁes,whhkmnﬂedgeof&emﬂiﬁomfume

omwm(ﬁmmw)mmmma
MhﬂxyﬁmmFMwmhmumaﬁhmmmm

e) Solve differential equations of second order by use of standard methods like

Course Contents:

Unit L. Fourier series (10 Hours)
Definition, Periodic series, Dirichlet's conditions for a Fourier series, Evaluation of coefficient,
Function defined in two or more sub ranges,Discontinu8os function,Fourier series representation
of even and odd function General properties of Fourier series, simple applications, convergence,
integration, differentiation, problems.

Unit IL. Laplace Transforms (10 Hours)
Definition, Important formulae, Properties of Laplace Transform [Laplace transform of
derivatives, LT of derivative of order n, LT of integral of f{t)LT of « multiplication by 1),

problems LT of -:- f(t)  division by t). unit step function,, impulse function, Periodic function.
Inverse Laplace transforms, important formulae, ILT multiplication by s, ILT division by s,
Shifting properties, ILT of derivatives, [LT of Integrals, ILT by partial fraction method.

|Page =
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1. To develop strong mathematical and statistical skills, including probability theory,

3. To study quantum statistical mechanics, including Fermi-Dirac and Bose-Einstein stati
4. Tombhﬂuacomeﬂionbawemmmcalmecmcsmdclassml thermodynamics, she
5. Tommmmmmmm,mxmmm

s: 02, Hours/Week: 02, Max. Masks: 50

mmmmmemmfmmmmmm
To introduc Mtoqxwm&s(e.g.,micmemomml,emmcal grand canc
aﬁﬁc&mfmmmmmmofmmd:m :
conditions.

their relevance in describing the behavior of particles with quantum properties.

universality, andthelsingmodeuoundmdabmptchmmmthemofmm

f,

fﬁmm

I. Aﬁetlewmnglhmmmsmdem:au!yzemmpoﬁphenmmsmhasdnﬂimﬁgm
conduction, and viscosity using statistical methods.
2, Expkxeﬁeapphahonofstahsﬂ@dmechamcsmvmousfwﬂsamhasmﬁnsedm

mu@mmmm
MMWMMMmWymm

4, Students ?mww-dwmImhmmlyxnd nderstand tl
maﬁ»mwwmmmmnmmhu e

udnhaulm-ﬂumﬁmndmhym

dﬂrihﬂiwlaw

2. Tieoryef'l‘rnupwtl’m (8 Hours)
Bose-Einstein stnusnu, Fermi- Dirac statistics, Maxwell-Boltzmann statistics,
thermodynamic i ofﬂaepanmdenamdﬂ,blﬂkbodym_ﬂgﬁe

Planck’s radiation law, Gmdmomcﬂemnblesmdquammmmm

in Ferromagnetic material.

|Page 5’



al H mﬂnn of;&ie;econdh Ising Model), ‘
n, ﬂygmml Ising Model. -

mentals of statistical mechanics-B B Laud New Age International P
Mmyf 2016.
Wm Gupta & Kumar year: 2019 Publisher: F

a dwmm«mmﬂm -Reif ISBN 9781577666127
sukﬁmlwdmm The Principle of Statistical Mechanics. By Richard
Oxford University Press, 1939,
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‘ CmmcmﬁMmofwmints,Ptmmpaiofle Work, D’ Alembert’s prin

: problems. Lagrangian formulation: Generalized coordinates, Lang
eqﬁnﬂsofnwﬁon,pmpmofkmzmﬂmgyﬁmﬁmn,umanmwmgy .
momenta, cyclic-coordinates, integrals of motion, Jacobi integrals and energy con:
Hamiton's formulation: Hamilton's function and Hamilton’s equation of motion,
space, phase space and state space, Lagrangian and Hamiltonian of relativistic particles
rays. Variational Principle: Variational principle, Euler’s equation, applications of
principle, problems.
Ummmmmmmwmwm (10 Hours
“ A GﬂﬂﬁﬂgﬁmCmdibmsformcalmﬁommmdmblemﬂwyof a0s, Two
% WWMMW#M&W&:MW power
Kepler’s problems, orbits of artificial satellites, Virial theorem. Poisson Brackets: Defini
Identities, Poisson theorem, Jacobi-Poisson theorem, Jacobi identity, invariance of PB under
canonical transformation.

Unit ITI: Rotational and Oscillatory Motion uem

_mﬁmmmmmmm ot

'-mhgufﬁu&lﬁnmaﬁmdc«mlnmvmwh’sm:m
mmmmmmmammmm
mmawmmdmmnm-am

References:

1. Classical Mechanics, by H. Goldstein, 2o Edition (Published by Narosa Publishing House Pvt. Lad.,
New Dethi (2001) ISBN w:stm;smlm 13:9788185015538

2. Classical Mechanics, by H. Goldstein, Charles Poole, John Safco, 3 4 Edition (Published by Pearson
Education Asia (2014)) ISBN 10:8131758915 / ISBN 13:9788131758915

3. WMWNGMNP&M(FﬂnMﬁWMl”D

ISBN 10: 0074603159 ISBN 13: 9780074603154

4. Mechanics, by A. Sommerfeld (Academic Press, 1952)

ISBN 10: 0126546703 ISBN 13: 9780126546705
5. Introduction to Dynamiics, by L. Perceival and D Richards (Cambridge Univ. Press. 1982). ISBN-10:

0521281490 / ISBN-13: 978-0521174060
6. Classical Mechanics, P. V. Panat (Narosa Pub. House Pvt. Ltd.) 2008

ISBN: 9788173196317 / 8173196311
7. ChsmlehambyGupm,KmandSlmma,Pngahhkashan.Mm(ZOU) ISBN number

9350063808 / 9789350063804
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se Name: The 8051 Microcontroller
urse Code: PHYT/DSE/554, Course Type: DSE,
Contact Hours: 30, Credits: 02, Hours/Week: 02, Max. Marks: 50

Provide an overview of difference between microprocessor and microcontroller.
Impart knowledge of concepts and architecture of 8051 microcontrolier.
Provide background knowledge and core expertise in 8 bit microcontroller.

microcontroller.

« Give knowledge about arithmetic operations and jump ranges and instructions.

« Impart knowledge about assembly language programming of 8051 microcontroller. :
« Help understand the importance of various peripheral devices & their interfacing with 8051

microcontroller.
Learning Outcomes:

The students would learn the basic difference between the microprocessors and microcontroiler.
The students will learn the architecture and basic functional blocks from microcontroller. :
e The students will learn the programming tools which is useful for the programming with 8051-

microcontroller.
« The students will learn assembly language programming logic for 8051 microcontroller.

« The students will learn interfacing with 8051- microcontroller.

m.amswmmwmmmsmtm,mw.mm
mwmm,m:mmmmmfmmmwmm
wmmmmmmzm&m«mm,mammmmml

outputs, interrupts.

Unit Il: Moving data and logical operations:
mmlmm,mmmmmmwamummmm
mmmmmmm,wmwmlmmm
mwmwmwmmwmm,mm

(10 Contact Hours)

(10 Contact Hours)

Unit lll: Arithmetic, Jump and Call Operations:
Arithmetic operations: Introduction, flags, instructions affecting flags, incrementing and decrementing,

addition: unsigned and signed, multiple byte signed arithmetic, subtraction: Unsigned and signed
subtraction, multiplication and division, decimal arithmetic, examples programs. Jump and call operations:

IPége 9
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Ccmrse Name: Molecular Spectroscopy

Egum Code: PHYT/DSE/555, Course Type: DSE,
Hours: 30, Credits: 02, Hours/Week: 02, Max. Marks: 50

T to electronic spectroscopy of diatomic molecules
Study of vibrational course structure of electronic spectra of diatomic molecules;
.m of diatomic molecules and estimation of vibrational constants, moment of

¢ lheemumﬂcsume,cwrseundﬁnemmdmmofemm

i m/m 2y lﬂ

1) To understand the vibrational, rotational motions and coupling of these motions by evaluatsng thg

vibrational and rotational constants of the electronic states

e) To understand various coupling schemes
f) Determination of term manifold of homonuclear and heteronuclear diatomic molecules

meMMdthesymmeﬁ'ypmpeﬂmofmee!ecmmcwm ﬁmcﬂmﬂwselecﬂonnﬂesmd
transitions

h}'l'omdmtandﬂw basic physics of Raman scattering of diatomic/polyatomic molecules; experimental

techniques of Raman spectroscopy; analysis of Raman spectra for investigating the molecular structure

Learmning Outcomes:

mlm&emmbusofbandheadsmdbandongmmtheﬂuimdmmbb identify various
dem&emwmawmﬂnmmdm
mdmmmmmmmwhmmmy

M n various coupling aehﬂnﬂsmduncwplmgphenonm
hmwamwwwmm

% o symmetry properties of rotational levels of upper and lower electronic state
: of rotational levels of lower electronic state

o I

CO6 explain the selection rules for electronic transitions; draw the allowed electronic transitions

CO7 describe the role of various parts of Raman spectrometer, analyze the Raman spectra of molecules,
and determine their structure

Course Contents
Unit-I: Electronic Spectra of Diatomic Molecules: (10 Contact Hours)

Electronic energy and total energy, electronic energy and potential curves; stable and unstable
mu-mvmmmdmm gmaﬂﬁmnhe,mles;
graphical representation, Deslandres table, progressions and sequences, evaluation of
vibrational constants, Rotational structure of electronic bands. Combination relation and
evaluation of rotational constant for bands without and with Q branches.

Unit-1I: Coupling of rotation and electronic motion and determination of term: (10 Contact Hours)

|Page 1L
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E%aﬁﬂmm{vm),‘l‘um
configurations of CO, C2, N2

] (10Co
WMMQ&MMM#‘MMMW@W
- spectra of lines '_Symmﬁdcwpmdmymeﬁiempmbmm.kmwﬁm
tonal Raman Spectra, Rotational fine structure, polarization of light and R:
WMMonﬁomRmmdmmhsmmon Raman s

ey Spectra of Diatomic Molecules by G. HMKWMMMI%O,ISBNI
1406738530, ISBN-13: m-tm

e i 3 Mo&tiﬁrwmdspumy.bymma Second Edition, 2004; ISBN: 97
L M&?;P&Imnhg
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S€e --ﬁama: Nuclear Reaction and Nuclear Ene:
‘Course Code: PHYT/DSE/556, Course Type: DSE,
conmtﬂm SO,C!eﬂuzoz,HonnIWeek.oz,HmMMSO

objective: The themes dealt with in this paper:

>Thmcmnscgtvaabmicbundahonwspemahznnonmnudwphymmd :
applications, including power production through fission and fusion reactors.
> The course is an advanced course and requires special efforts. So, it can be

taught as an elective course only.
> The course will help the student for preparation of NET/SET and other

competitive examinations.

Cnumow (COs): The present unit attempts to achieve the following learning outcomes:
B Aﬁuwmplwngduswmeﬂwswdmt will be to prepare to understand the
scope and possibilities of studies in nuclear physics for research career as well
as in industry.
o This course is prerequisite to the second elective course.

mnmmammmm (”halsl

Compound
‘nuclear reaction, Direct reaction, Continuum and siatistical theories

mmmm (10 hours)

Nuclear fission, Types of fission, Emission of nuclear fission, fission of fertile material,
Distribution

Distribution of mass of fission products, Energy released in fission, of
wammmudmmwmwm
Wmﬁmon.hqudtopmodd.ﬂmhardmnmwﬂon,ﬁmﬁeﬁmof

u-an: mm (10 hours)

MMWMmemﬂmplm&Cmdtmfwmm
reaction, Stellar energy, Sources of stellar energy, Carbon-Nitrogen cycle, Controlled

thermal nuclear reactions, The eight synthesizing processes.

Emmmmdmm

References:

‘|Page 13
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Nuclear Physics, K. P. Das, 1* edition, Cyber Tech Publications, New
‘m_mmm-s: -7884-517-3).
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~» This program will help to the students to work as technocrats in industries that rely on
based processes to create and manufacture products.

> Students will be able to elaborate the Physical Vapor Deposition Techniques.

Learning Outcome:

> Students will be able to apply Chemical and Hybrid Methods for Thin Film Deposition.

electromechanical systems (MEMS), glass, optics, light-emitting diodes (LEDs), solar cells,

mmmmmmmwsmemﬁmmm

> The duties of a technician include building, validating, operating, maintaining, and
troubleshooting vacuum-based equipment as well as providing advice on the use of this

equipment and processes supported by this technology.

» The Vacuum and Thin Film Technology program prepares a student to work as a technician in

industries that rely on vacuum-based processes to create and manufacture products.

>WWmnm&WMnmm
electromechanical systems (MEMS), Glass, Optics, Light-emitting diodes (LEDS), Solar cells,

Vacuum-based equipment, Other industries which use thin film coating processes
C -

WIE mmmm 10
and Thin Film Growth, Vacuum Technology: Gas Laws, Kinetic Theory

Gas Sources in a Vacuum Chamber, Vacuum Pumps.

Unit II: Physical Thin Film Deposition Techniques: 10 Hours
WVme&m#mmmmm
dnposiim.BnllMillingDr Blalemeﬂnd,Smenanngmdhod,SpmMechamﬂs.md

]
o
O
0
0
L)
L)
)
L
&/
O
(8]
& )Empbymmmnmesspanavanetyofmdustrmsuchasmcmdmtom,mm
3
&
2
Q
O
Q
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©
O
o
©
o
2

Unit ITI: Chemical and Hybrid Methods for Thin Film Deposition: 10 Hours
Chemical Vapor Deposition: Mecbanmms,Matmals,Chamsma,Systum,CtmlcalBaﬂ:

LS

Structural, optical, electrical and magnetic, morphological.

& |Page 15

Deposition, SILAR, Spray Pyrolysis technique, Electrophoretic technique. Thin Film Characterization:
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-3 TohvmmMequﬁmmmmqwmmwhmm&mgmm
and the Heisenberg uncertainty principle.

3, To study and demonstrate the phenomenen of quantum entanglement through experiments,
emphasizing its implications for quantum information and communication.

megmm
vmi Students gains hands on experience with experimental setups used in quantum mechanics,
including apparatus for measuring quantum phenomena.

2. Students learn techniques for making quantum measurements and grasp the implification of the

measurement process on quantum systems.
3. Outcomes collectively aim to ensure that the students grasp theoretical concept but also acquire

practical skill and a deep understanding of how to apply quantum principles in experimental
settings.
Course contents:
1. Study of Gaussian Type Orbital (GTOs) and Slater type orbital (:
2. mtmmmmym ¢ orbital (STOs).
3. Plotting the hydrogen atom ground state Is and 2s wave functions.

4. Plotting the hydrogen atom ground state 2p wave function.
5. Determination of normalization constant for 1s wave function of hydrogen atom.

6. Solution of Schrodinger equation for square/harmonic oscillator potential.
7. Solution of Schrodinger equation for triangular potential.

|Page : L3
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~ Course Nme Practical Based on PHYT/MJ/ 51

(Mathemaheal Methods In Physics-I)
Course Code: PHYP/MJ /577, Course Type: MJ,
Contact Hours: 60, Credits: 02, Hours/Week: 04, Max. Marks: 50

L. To develop problem solving skills by applying mathematical techniques to solve cor
2. Toaeqmmg*iﬂsinamlyzingexperimentalersimﬂawddatausingstaﬁsﬁed
S, Tolaﬂmeﬁaeﬁwlyﬁmaﬁzemdhﬂerpretmathemaﬁcdmhsmddmﬂuw@

1. Student can perform numerical simulations effectively, demonstrati B TN
- Students can analyze experimental or simulated data using statistical b and et
- techniques, drawing meaningful conclusions from the resul methods and mathematical

o

(5]

(4]

(5]

(&)

D

Q

Q

_ Q
1. Determine the roots of i ; i

i o e —————" T

. (5]

Q

Q

Q

o9

L]

)

o

)

)

</

</

3

4, mwm’wﬁnhﬂ?
6. To fit curve by Least square fit method.

g a

. |Page 18



- i (Statistical Mechanics)
_ Course Code: PHYP/MJ/578, Course Type: MJ,

4 To apply statistical methods to analyze and interpret experimental data using techniques.
5. To explore applications of statistical mechanics in diverse fields including condensed matter

~ Learning outcomes

1 Mﬁhmoﬁdmmmmmmwmlwwtmmmts
2. Suuhl:::gapply statistical model to real world systems using acquired theoretical knowledge to
interpret and predict experimental results.
3. MMmmheMgmmﬂmmmMMm
simulate and analyze statistical mechanical systems.
4. Students can demonstrate the ability to critically to critically analyze experimental data,
identifying sources of error and uncertainties in measurements.

Course contents »
2. Dete constants.

3. Determination of thickness of thin wire (Photon as wave).

4. Study of statistical behavior of gas particle in a box.

5. To derive and calculate the canonical partition function for a system.
6. To understand and apply the Boltzmann distribution.

7. Study of Fermi- Dirac and Bose — Einstein statistics.

8. Determination of Hall Coefficient( free electron)

9. Determination of Magnetic Susceptibility ( ESR , NMR).

|Page 7 19
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(The 8051 Microcontroller)
vourse Code: PHYP/DSE/579, Course Type: DSE,
Sontact Hours: 60, Credits: 02, Hours/Week: 04, Max. Marke:
carning objectives

> Provide knowledge and expertise in 8- bit microcontroller.
> Impart knowledge about assembly and machine language programming,
» Help to understand the importance of different interfacing to 8051 microcontroller.
> Impart knowledge of different types of external interfaces,
~ Learning outcomes:
> Understand the fundamentals of microcontroller systems, assembly language
Programming, interfaces, and have an ability to apply them.
> Understand and apply the fundamentals of assembly and machine language e b
Programming of 805 1-microcontrollers. il
» Design and formulate interfacing experiments for microcontroller,
> Solwprubhnsbylmingﬂleconwptsofmimnn'oﬂenym
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Recording the molecular spectra using latest computer interfaced instruments i 7, :
x Vibrational analysis of the recorded molecular and caleulation of vibrational constants
Dy of upper and lower electronic states and estimation of force constants :

& Rotational analysis of the recorded molecular spectra and calculation of rotational constants of

 upperand lower electronic states and estimation of bond lengths
« Understanding of Morse potentials of diatomic molecules

irse Name: Practical Based on PHYT/DSE/SS

ng Course Objectives:

Course Code: PHYP/DSE/580, Course Type: DSE,
Contact Hours: 60, Credits: 02, Hours/Week: 04, Max. Marks: 50

(Molecular Spectroscopy)

and DC electric field excitation of molecular spectra

e Estimation of dissociation energy of L.

e Understanding the fundamentals and instrumentation of NMR spectrometer; analysis of NMR
-

The student will be able to:

Col

Mﬁemdwﬁamuhglﬂ%mbym“mhﬁm
identify various sequences in the band spectrum and arrange the wavenumbers of

co2
band heads in the Deslandres table

Ccos &ﬁ@ﬁhwdm—-ﬂnﬁmmwmﬁa
given diatomic molecule

CO06 m»mmmmmmmhmmmmm
spectrometer :

Cco7 Able to record and analyze the NMR spectrum

Experiments based on Molecular Spectroscopy

1. Record the spectrum of Al arc in air using
by using known wavelengths and calculate
and lower electronic states

2. Vibrational analysis C; Swan system: Record the

Bnmmm.cmmuunnwm:’mue

speﬁ:trumofgasﬂame(Cszsyswn)inair

using high resolution monochromator. Construct the Deslandre’s table by using known

wavelengths and calculate vibrational constants

electronic states

“ |Page
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: molecules (Liquids) containing various functional
organic molecules (Solids) containing various functional

i R £
ions of molecules using Raman Spec : |
ine and determine dissociation energy of I, molecule
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ourse Name: Practical Based on PHYT/DSE/5§
(Nuclear Reaction and Nuclear Energy) 3

Course Code: PHYP/DSE/581, Course Type: DSE, s
Contact Hours: 60, Credits: 02, Hours/Week: 04, Max. Marks: 50
a) Recording the pulse height spectra using latest gamma ray Spectroscopy sys
b) Analysis of recorded pulse height spectra.

¢) Study of various types of gamma ray sources.
d) Study the Nal(Tl) detector..

¢) The student will get a training for using state of the art data acquisition system
in Nuclear Physics laboratory '
f) The student will get training for analysis of recorded pulse height spectra.
& g) The student will be able to perform various kinds of experiments
8 using GM and Scintillation counter.
Experiments based on Nuclear Physics
1 Mdmmmmgmmmmmgsmgjemm
2. Absorption of gamma rays in lead.
3. Absorption of gamma rays in aluminum.
4 m.mmmuﬁum-mmem
g.mﬁ of range of beta particles from unknown source by feather analysis.
8. Determining the activity of e
9. To determine the absorpt as function of gamma ray energy

10. Measurements of linier attenuation coefficient of metals.
11. To determine the half —value layer of various samples (e.g lead, aluminum)
12. To determine the tenth —value layer of various samples. (e.g lead, aluminum)
13. To determine the Mean free path of various samples. .(e.g lead, aluminum)
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~ Course Name: Practical Based on PHYT/DSE/S5:
(Thin Film and Vacuum Technology)
Course Code: PHYP/DSE/582, Course Type: DSE,
Contact Hours: 60, Credits: 02, Hours/Week: 04, Max. Marks: 5

> Objectives: N -

i.  Synthesis the thin film by CBD method. ‘r/

il. Develop thin films of different miterials using different substrates by SILAR
b :

fii. Estimate the thickness of deposited materials on the substrate.

iv. Impart knowledge of thin film synthesis

: i ,ﬂwimpouameofﬂlethhlﬁimdeposiﬁonbyCBD

fi. ~Apply the thin film deposition technique to synthesis the other materials
iii. Verify the electrical properties of the thin films,

iv. Design the thickness of the thin films.

v. DunonsmteimpommeoftheSpinCoatthahod.

vi. Able to determine the energy band gap of the nanomaterials.

R wdmmrmwammmwmmmw
of thin films.

2. Thin Film deposition of Zinc Oxide

3. Thin film deposition of CdS by Electrochemical Method/CBD

6. ion of thickness of NiO thin film

8. Deposition of thin films by Spin Coating method. _

1. To study the optical properties of CdS thin film using UV-Vis :

nnﬂy&emmomsmmmgw-wm.

ls.Tam&emwmofmm&mmﬂ-mw.

M.Tomdymeeieeuwmﬁuofmminﬁmmwm
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ourse C [YP/OJT/FP/596, Course Type: MJ,
Contact Hours: 120, m 04, Hours/Week: 04, Max. Marks: 10
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