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CO-PO/PSO MU)l)lin~ for the conrsc: 

~ 
- -· - -~- - -

l'SO - \ 
- -

POs ----I 2 3 4 5 6 7 8 9 10 11 I 2 ~ ---;---½-
0 

CO i 3 3 3 2 3 I 2 3 3 3 - - - .-
3 I I 2 co~ 3 3 3 - 2 I 2 I - 2 I 3 - - - -- - -C03 3 3 3 2 I 2 I 2 I 3 3 I I 2 - -

C04 3 3 3 2 I 2 I 2 I 3 3 I I 2 - -cos 3 3 3 2 1 2 I 2 1 3 3 I I 2 - -11 ,1, 
' -' - Strong; '2" - Moderate; "I"- Low; "-" No Correlation 

Detailed Syllabus: 

Unit Topics No. or co 
No. 

Lectures No. 
I Inadequacy of classical mcchnnics, Plank quantum hypothesis nnd 15 I 

radiation law, Photoelectric effect , De-Broglii.:'s theory. Schr(idingcr equation, continuity equation, Ehrcn fest theorem, admissible wave 
functions, general fonnalism of wave mechanics, representation of states 
and dynamical variables, s1a1ionary slates, one-dimensional problems; 
walls and barriers, Schriidingcr equation for harmonic oscillator and its solution. 

- · II Superposition principle, unccrt;iinty relations, states with minimum 15 2 uncertainty product, commutation relationship, completeness and normalization of eigcn functions, Dirac-delta function, Bra & Ket notation, matrix representation of an operator, harmonic oscillator and its 
solution by matrix method, Heisenberg equation of motion. 

Ill Angular momentum in quantum mechanics, commutation relationships, 15 3 eigen values, Spin angular momentum, Pauli 's matrices, addi tion of 
angular momentum, Clebsch-Gordon coefficients. 

IV Central force problem, spherically symmetric potentials in three 15 4 dimensions, separation of wave equation, parity, three-dimensional square-
well potential and energy levels, the hydrogen atom; solution of the radial 
equation, energy levels and stationery state wave functions, discussion of 
bound states, degeneracy. 

V Time- independent perturbation theory, non-degenerate case, first order 15 5 and second perturb;itions with the example of an oscillator, degenerate 
cases, removal of degeneracy in second order, Zeeman effect without 
electron spin, first-order Stark effect in hydrogen, perturbed energy levels, 
correct eigen function, occurrence of permanent electric dipole moments. 

Reference Books: 
I. L.I. Schiff: quantum mechanics (McGraw-Hill). 
2. S.Gasiorowicz, Quantum Physics (Wiley). 
3. Landau and Lifshitz: Non-relativistic quantum mechanics. 
4. B.Craseman and Z.D.Powcll: quantum mechanics (Addison Wesley) 
5. A.P. Messiah: Quantum Mechanics. 

l 

6. J.J . Sakurai: Modern Quantum Mechanics. 

7. Mathe~; ;:tesa Quanrum ~ ii~ 
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I M.Sc. (Physics) Semester-II 
Pro~ram Subject Year Semester 
M.Sc. Physics 1 II 

Course Code Course Title Course Type 
PHY-220 Statistical Mechanics Core 
Credit Hours Per Week (L-T-P) 

I• 
L T p 

s 4 I 0 
Maximum Marks CIA ESE 

100 30 70 

Learning Objectives (LO): The course aims to impart basic knowledge 10 students about the 
analytical methods in statistical mechanics. The main objective of the course is lo introduce the 
methods used to derive macroscopic properties of thermodynamic systems in terms of microscopic 
properties using general principles/theories of Classical/Quantum statistical mechanics. 
Course Outcomes (CO): 
co Expected Course Outcomes CL 
No. At the end of the course, the students will be able 10: 

1 Define macroscopic and microscopic states. Understand the connection Ap 
between . statistics and thennodynamics. Understand the physical 
significance of Q(N,V,E). Define classical ideal gas. Understand entropy 
mixing and Gibb's paradox. Define and understand phase space of 
classical system. State and Derive Liouvillc's theorem and its 
consequences. Define Quantum stale understand its connection to phase 
space. 

2 Define three different types of Ensembles and discuss corresponding Ap 
theories. Define partition functions for different canonical systems. 
Understand physical significance of statistical quantities. Understand 
energy, energy-density fluctuations and correspondence of various 
ensembles. 

3 Understand quantum statistics and quantum mechanical ensemble theory. Ap 
Define density matrix. Understand statistics of different quantum 
mechanical ensembles. State and discuss Maxwell-BollZmann, Bose-
Einstein ·and Fermi-Dirac distributions. Define mean occupation number 
and discuss its statistics. 

4 Define Ideal Bose gas and discuss its thermodynamic behaviour. Define Ap 
Bose-Einstein (BE) Condensate and discuss BE condensation. Discuss 
Liquid Helium II and its elementary excitations. Define Ideal Fermi gas 
and discuss its thermodynamic behaviour. Define and discuss electron 
gas, non relativistic and relativistic electron gas. Discuss white dwarf 
theory. 

5 Understand statistical mechanics of interacting systems. Understand Ap 
methods of cluster expansion. Discuss Vi rial expansion of the equation of 
state. Understand the theory of phase transition. Understand and discuss 
thermodynamic fluctuations. Discuss Brownian motion and Einstein and 
Smoluchowski theory. 

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

Create) 

31 Page 
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Dctail<'d Svllubus: 
Unit Topics Noof co 
No. Lectures No. 
I Foundntion of statistical mechanics : macroscopic nnd microscopic 15 I 

states, contact between statistics :rnd thcnnodynam ics, physical 
significance of Il(N,V. E), the clnssicul gas, entropy of mixing and 
Gibb's paradox. phase space of class ical system. l.iouvillc's theorem 
and its consequences. quantum states and phase space. 

II Elements of ensemble theory - /\ system in microcanonical, canonical, 15 2 and grand canonical ensembles, partit ion functions, physical 
significance of statistica l quant it ics, example of classical system, 
energy and energy-density Fluctuations and mutual correspondence of 
various ensembles. 

III Formulation of quantum statistics - Quantum mechanical ensemble 15 3 theory. density matrix. statistics of various quantum mechanical 
ensembles, system composed of indistinguishable particles. Theory or 
simple gases - Ideal gas in various quantum mechanical ensembles. 
Maxwel l-Boltzmann, Bose-Einstein, Fermi-Dirac distributions, 
statistics of occupation number. 

JV Ideal Bose and Fermi gases - Thermodynamic behavior of an ideal 15 4 
Bose gas, Bose-Einstein condensation and, elementary excitations in 
liquid helium II, Thermodynamic behavior of an idea l Fermi gas, the 
electron gas, non-relativistic and relativistic degenerate electron gas. 
theory of white dwarf stars. 

V Statistical Mechanics of interacting systems - the method of cluster 15 5 
expansion for a classical gas, Virial expansion of the equation of state. 
Theory of phase transition - general remark on the problem of 
condensation, Fluctuations: thermodynamic lluctuations. Spatial 
correlation in a nuid Brownian motion: Einstein Smoluchowski theory 
of Brownian motion. 

TEXT & REFERENCE 800 1<S-
I. R. K. Pathria, Statistical Mechanics (Pergamon Press). 
2. L. D. Landau & E. M. Lifshitz (Butter worth and Heinemann Press). 
3. Federick Reif. Fundamental of statistical and thermal physics (McGraw-I I ill publishers). 

4. Ke,:;;:~tisikal Mechanics (Wile~ pw~ -M~ 
4 1Pa r,e 
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M.Sc. (Physics) Semester-II 
Progrom Subjl!cl Year Semester 
M.Sc. Physics I II 

Course Code Course Tille Course Type 
Pl IY-230 Electronic & Photonic Devices and Core 

Optical Modulators 
Credit I-lours Per Weck (L-T-P) 

-
I T p 

5 4 I 0 
Maximum Marks CIA ESE -

100 30 70 

Lcnrning Objective (LO): 

The course aims to provide knowledge about the characteristics 011d appl ications of various 
semironductor dl!vices, such as JFETs, MOSFETs, and thyristors. Analyze the behaviour of photonic 
devices, including LEDs. lasers, and photo-detectors. Gain knowledge of optical modulation techniques 
and display devices. 

Course Outcomes (CO): 

co Expected Course Outcomes CL 
No. At the end of' the course, the students will be able to : 

I Understan'd the stnu.:ture and operntion of thyristors. Learn about the Shockley diode. three Ap 
enninal thyristor, Diac, Triac, SCR, and UJT. Analyze the characterisrics of lield-controllec 

1il1yristors. 
2 Understand the struc111re and operation of JFETs, MESf-ETs, and MOSFETs. J\p 

Learn about the small-signal equivalent ci rcuit for microwave perfo m1ance of MOSFETs 
!Analyze the characteristics of MIS and MOS diodes. Understand the concept and workini 
jPrinciplc of charge-coupled devices (CCDs). Learn about the basic device characteristics o 
MOSf-ETs and their different types. 

3 Understand the structure and operation of tunnel diodes and backward diodes. u 
Learn about the static and dynamic characteristics of IMPA TT diodes. Analyze the 

1,ransfcrred electron effC'ct and its applications in Gunn diodes. 
4 Understand the concept of radiative lransitions. Learn about the structure and operation of An 

LEDs and visible and infrared SC lasers. Analyze the characteristics of photoconductors and 
photodiodes. Understand the concept of solar cells and their ideal conversion efficiency. 
Learn about the structure and opC'ration of p-n junction solar cells and heterojunction solar 
ells. Analy1..c the characteristics of interface thin film solar cells. 

5 Understand the modulation of light using birefringence, optical activity, electro u 
iopt ic, magneto-optic, and acoustic-optic effects. Learn about the materials exhibiting these 
1oroper1ies. Analyze the principles of non-linear opt ics. Understand the concept and work in~ 
principle of luminescence, photoluminescence, and electroluminescence. 
Learn about the characteristics of liquid crystal displays and numeric displays. 

CL: Cogni tive Levels (R-Remember; U-Understandmg; Ap-Apply; An-Analyze;£. 
Evaluate; C-Create). 

SI Pa Re 
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CO-PO/PSO Mapping for the course: 

I~ P0s PS0 
0 I 2 3 4 5 6 7 8 9 10 11 I 2 3 4 5 

COi 3 3 3 - I - 3 I - - - 3 I - - -
CO2 3 3 3 I I I 3 - - - - 3 2 - - 3 
C03 3 3 3 l I l ' . . 2 . 3 2 . - 2 ., 
C04 , 

3 3 I l 2 3 I 2 I 3 2 . . . J - ' cos ' 3 3 l I 2 2 2 3 2 3 . . J - . . 
" t i 3 - Strong; "2" - Moderate; "I"- Low: "." No Correlation 

Detailed Syllahus: 

Unit Topics 
No. of co No. 
Lectures No. I Special Bipolar devices: Thyristors- the four-layer diodes and their 15 I 

basic characteristics, Shockley diode, three terminal Thyristor, Diac & 
n·riac, SCR, UJT. Field controlled ·1 hyristors. 

II ~ nipolar Devices : JFET, MESFET and M0SFET. basic structure, 15 2 
~,orking and device 1-V characteristics, small signal equivalent circuit 
for Micro\\ave performnnce Introduction to MIS and MOS diodes, 
~harge coupled devices (CCDs), basic structure and working principk 
, M0SFET-basic device characteristics, types of M0SFET. 

Ill Special Microwave Devices: Tunnel diode and backward diode- basic 15 3 device characterisiics, IMPA n diodes and their static and dynamic 
hararteristics, Transfer clecrron devices- transferred electron effect, 

Gunn diodes. 
IV 0 hotonic Devices : Radiative transitions, LEDs, Visible and infrared 15 4 

SC lasers; Photo detectors; Photo conductor, & Photodiode, Solar 
~ells, Solar radiation and ideal conversion efficiency, p-n junctior 
!solar cells, Hetero junction. Interface thin film solar ce lls. 

V Optical Modulators and Display Devices :Modulation of light 15 5 
II3 irefringence, Optical activity, Electro-optic, Magneto-optic and 
!Acoustic- optic effects, Materials exhibiting these properties, Non-
Binear optics. Display devices: Luminescence, Photo-luminescence 
IE!ectro-luminescence, Liquid crystal displays, Numeric displays. 

Reference Books: 
I. Semiconductor Devices - Physics and Technology, by S M Sze. Wiley ( 1985) 
2. Introduction to semiconductor device, M.S. Tyasi , John Wiley and sons 
3. Measurement, Instrumentation and experimental design in physics and engineering by M.Sayer 

and A.Mansingh, Prentice Hall India 2000 
4. Optical electronics by Ajay Ghatak and K.Thyagarajah, Cam.Univ. Press. 
5. Optoelectronics - /\n introduction: J.Wilson and JFB Hawkes (Eastern Economy Edition). 
6. Optical Communications: J.H. Franz and V.K. Jain (Narosa). 

~~ y,--- ~]0-~ 
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I 
M.Sc. (Physics) Semester-JI 

Program Subject Year Semesler 

M.Sc. Physics I II 

Course Code Course Title Course fype 

PHY-240 Computational Physics and Core 

Comput.cr Programming 
Credit Hours Per Week (L-T-P) 

L T p .. 
s 4 I 0 

Mnximum Marks CIA ESE 

100 30 70 

Learning Objective (LO): 
The course ai_ms to probe numerical methods for solving algebraic equations, differential 
equations, and data interpolation. Understand the fundamental concepts of computer programming using 
PYTHON. Gain proficiency in PYTHON programming language syntax and constructs. 

Course Outcomes (CO): 

co Expected Course Outcomes 
No. At the end of the course, the students wil l be able 10 : 

I Solve linear and nonlinear algebraic equations using numerical methods. 
Analyze the convergence of solutions to numerical methods. Understand the principles of 
K:;aussian elimination and pivoting. Apply iterative methods to solve linear systems. 
Learn about matrix inversion techniques. 

2 Apply finite differences to interpolate data points. Use interpolation methods with equally 
~paced and unevenly spaced points. J7it polynomial curves to data using least squares 
111ethods. Implement cubic spline fitting for smooth interpolation. Perfonn numerical 
klifferentiat ion and integration using Newton-Cotes fonnulae. Analyze error cstim<1tes in 
numerical differentiation and integration. Apply Gauss method for efficient numerical 
integration. 

3 !Solve ordinary differential equations using Euler's method. Implement Runge-Kulla method: 
for higher-order accuracy. Apply predictor-corrector methods for improved stability. 
Understand the fundamental concepts of partial differential equations. 

4 l'his course covers two aspects of programming i.e. solving the problem using different 
ncchniqucs like algorithm, nowchart and decision table and then writing the programs usinf 
hhe sy11tax of Python language to obtain the computer solution to the problem. 

5 Python helps the beginners to scale up to professional programmer. This course will heir 
icnhancing the problem solving skills of the student using the python language . 

. . 
CL: Cog11111ve Levels (R-Remember; U-Undersland111g; Ap-Apply; An-Analyze; E­

Evaluale; C-Creatc). 
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CO-PO/PSO Mapping for the course: 

~ POs PSO 
0 I 2 3 4 s 6 7 8 9 JO 11 I 2 3 4 s 

COi 3 ' 3 I 3 I - 3 1 - - -J - - - -
CO2 3 3 3 I I I 3 - 3 2 - - 3 - - -
C03 3 3 3 I I I 3 2 - 3 2 - - 2 - -
C'04 3 3 3 I I 2 3 I 2 1 3 2 - - --cos ' 3 3 I I 2 2 3 2 ' - -.l - 2 - - J 

II II 

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

Detailed Syllabus: 

Unit 
No. 

Topics No. of 

Lectures 
co 
No. 

II 

Ill 

IV 

V 

Methods for determination of zeroes of linear and nonlinear IS 
algebraic equations and transcendental equations, convergence 
of solutions. Solution of simultaneous linear equations, 
Gaussian elimination. pi voting, iterative method, matrix 
inversion 
Finite difTerences. interpolntion with equally spaced and IS 
unevenly spaced points, curve fitt ing. polynomial least squares 
and cubic spline fitt ing. Numerical differentiation and 
integration, Newton-Cotes formulae, error estimates, Gauss 
method. 

2 

Numerical solution of ordinary differential equations, Euler and 15 3 
RungaKutta methods, predictor-corrector method, elementary 
ideas of solutions of part ial differential equations 

Introduction to Python: Structure of a Python Program, Elements 15 4 
pf Python, Python Interpreter, Us ing Python as calculator, Python 
~hell, Indentation. Atoms, Identifiers and keywords, Literals, 
Strings and Operators. 
Conditional Statements and Looping: Branching, Looping, 
~onditional Statement, Exit function, Difference between break, 
:continue and pass. 
String Manipulation: Understanding string, Accessing Strings, 
Basic Operations, String slices, Function and Methods. 
, ist: Introduction to list, Accessing list, list operations, Work ing 1 S 5 

1,vith lists, Function and Methods. 
rruples: Introduction to tuple, Accessing tuples, Operations, 
Working, Functions and Methods. 
Dictionary: Introduction to dictionaries, Accessing values in 
kl ictionaries, Working with dictionaries, Properties, Functions. 
Python Functions: Defining a function, Calling a function, Types 
pf functions, Function Arguments, Anonymous functions, Global 
and local variables, Organizing python codes using functions. 



/ 

I 
Reference Books: 

I. Sastry: Introductory Methods of Numerical Analysis 

2. Rajarnman: Numerical Analysis 

3. Antia: Numerical methods. 
4. A. 13. Downey, Think Python, 2c: I low to Think Like a Computer Si:icntist, O'Rc11ly, 20 15 
5. Z. Shaw, LEARN PY J"IION 3 TIIE HAil() WAY, Addison-Wl!sley, 2017. 
6. Arockia Mary P, Problem Solving and Python Programming, Shanlax Publications, 2021 . 
7. C. Morris, "https://www.knggle.com/lcarn/python," I Online]. 
8. "https://docs.python.org/3/tutorial/indcx.html," I Online). 
9. https://onlinecourses.swayam2.ac.in/cec22 cs20/preview 

9l f' age 
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C \\\ll-:-1.'.' (\h\~ Comsc Tith.~ Coms~ Typo 
I 

l'l lY l'R-.,Oll ('or~ Numl'ricn\ Ann\Y!iis & Computrr I Prognuuming 
Crt'\Ht l lnurs Pr.:r Week tL-T-P) ,-

L T p .;,: .,. 
' ,, 

' 0 {) 4 
~ \:txilnum \\ larks. C\1\ ESE 

I lltl _;o 70 ·-------- - - ---- ,_ - - -
L,'nninl! Ohj,'Ctiws (1.0): 

C 

Th,' 1.' ,'\11'$,' aim:; h ' l'l\'' ilk E:-.painwnt:il s\..ills 1>11 "riting PYTI ION ,ode for s,1lvinp. algchrai1· 1~u.11i,,n~. diffcn:ntinl ,·~umi,,11~. int,'!,!mlion. matrix i11wrsi1,11 nnd stntistirnl :111:il~ ~is etc. 

oun-c Outconh':- lCO): 
CO I Expl'Ctt'd CL,urs,' Outcome..~ 
'N,,. At the cn,l of the course, the studrnts "ill hi! able to : 
l • \ fkr ;;,1in!,! thn.111gh these 1.'Xp1.' rimcnts stmknts will he nblc to Sl1lvc cqufltiom I ~1sing n11m1.'ri.::1I :ippmximntil,n. 

\ : [rh1.'y " i II he able to design methods th:tt will giv.: solutions of physicul 1,n,hkms. t-~ 
' [rile students will be skilled in PYTIION language pmgmmming and dcvelo1 bh:.orithms aml pn'"lc_mms. I 

I - -
CL: C'ogniti , ,, Lewis (R-Rcmcmher: ll -llndcrstaml111~: :\p-/\pply: An-/\n:tlyzc: E­

Evaluntc:C-C'rcntc). 

CO-PO/PSO Mnpping for the course: 

I~ POs PSO co I 2 3 4 s 6 7 8 9 10 11 I 2 3 
COi 3 3 l 3 1 l 2 2 l 2 3 2 2 2 
~02 3 3 1 3 l l 2 2 l 2 3 2 2 2 
C03 3 3 I l 3 l l 2 2 l 2 3 2 2 2 

It II "3" _ Strong: 11
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1 
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I 
I 
I 

S. No. 

I 
2 

3 

4 

5 
6 
7 

8 
9 

10 

11 

12 

13 

IS 0 ,xpcruncn s 
Experiment 

L' t f F 

To solve simultaneous Linear equation by Gauss Elimination method. 

To calculate the root of a transcendental equation by Newton - Raphsons method. 

Solving the system of linear simultaneous cqua1ion by Gauss Serdcl method. 

Numerical Integration by Simpson's 1/3 Ruic. 

Solving simultaneous Linear equation by Gauss-Jordon method. 

Solution of Differential equation by Euler's Method 

To invert a given matrix by Gauss-Jordon Method. 

Solution of Dillerential equation by Runga K utlc Method. --
To fit the given data in a straight line by linear regression Method. 

a) W AP to find the Largest of n number of series. 

b) To calculate the standard deviation of u given set of data. 

To write a program to compute the complex roots of a given polynomial of N1
h degree by 

Grafffe's Method. 

To write a program to compute the Eigen values of a given matrix. 

To integrate a given function by: (a) Trnpezoidal method or by (b) Gauss Quadrature. 

To find solutions of 1st order, ordinary differential equation by Taylor method 

11 I P a r. e 
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M.Sc. (Physics) Semester-II 
Progrom Subject Year Semester -
M.Sc. Physics I II -

Course Code Course Title Course Type 
PHY PR-260 Electronics-II Core 

Credit Hours Per Weck (L-T-P) 
L T p 

2 0 0 4 
Maximum Marks CIA ESE 

100 30 70 

Learning Ohjecth•es (LO): 
The objective of this course is to provide experimental skills on experiments related to Electronics such as transistors, microprocessor etc. 

Co urse Outcomes (CO): 
co Expected Course Outcomes . CL No. Al the end of the course. the students will be able to : 
I The students will he able to interpret data (both theoretical and experimental) and U, An subsequently learn how the important parameters can be derived from a given set o results. 
2 lhe students will be able 10 understand lhe operational principle of these U, An omponents while using them for experimental investigations. 
3 The students will learn the physics of different electronic instrumentations nnd the U,An ,,ays to improve the signal quality from any electronic circuit. CL: Cognitive Levels (R-Rcrncmber; U-Undcr!.tanding; Ap-Apply; An-Analyze; E- Evaluatc;C­Crcatc). 

CO-PO/PSO Mapping for the course: 

', PO POs PSO ~~ I 2 3 4 5 6 7 8 9 10 11 I 2 3 4 5 
C'OI 3 3 2 2 1 I 2 2 I 1 1 2 2 2 2 1 
CO2 3 3 2 2 1 I 2 2 1 1 1 2 2 2 2 1 
C0 3 3 3 2 2 1 I 2 2 I I I 2 2 2 2 I 

' "3" - Strong; "2'' - Moderate: "l "- Low; ".' No Correlatton 
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~ 0 ~xncnmcnls 
S. No. Exncrimcnt 

I isl fE 

I Design ~ ,Stud~ of Rc~ulatcd Power supply. 
2 

-----
study of I ransistor Amplifiers in CE, CB. and CC modes. 

3 Study of Transistor Dias Stabilit). 

4 Study of /\stable, Monostable and Bistable Mult1vibrator. 

5 Experiment of Uni - June lion Transislor and i1s aoolicaiion. 

6 Ex periment of FET and MOSFET charac1eri;,a1ion and annlication as an amolilier. 

7 Experiment with Microprocessor:- I 

(a) Convert UCD in 10 l lEXADECIMPL 

(b) To transfer group of dnte blocks from one location 10 anolher location. 

8 Ex periment with microproces~or: - II 

(u) To write programs for nddition of two I byte data giving rcsulls of2 bytes. 

(b) To write programs for multiplication of two l byte data giving results of 2 

bytes. 
9 (a) To add 2 16-IJ lT numbers stored in local ions from xx xx 10 x x x x ·I 3 and 

add them store the results from x x x x ~ 4 10 x x x x·t 6 memory location 

(b) To find the largest ofn nu111bcrs ofn series. 

10 To urr~ngc N nu111bers in an nsccnding orders. 

11 Experiments with Microprocessor. 

(n) Convert fJCD in to binary and vice-versa. 

(b) To transfer group of data hlocks from one location 10 another locnlion. 

(c) To write programs for addi1ion of two I byte data giving result of 2byte data 

(d) To wrill' programs for mulliplic;ition of two I byte data giving result of' 

2btte data --
12 Logic gale study DTI. and RTL. 

13 Study of Silicon Controlled Rcclifier. 

13 1Pa r,e 
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• :c--:. -=- ~• ::-; '·::~:.::zr.d tht magnetic effects of electric current, ekctromagnl·til 
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C0-1'0/l'SO M11ppit1J! for the course: 

---- ---------- - -----
~ p,,s 

( () .. -- ·- - - - --- 10 I 2 3 '1 5 6 7 8 () ---- - - - - - ---- -· ----CO i J 3 I J J 2 2 
C'O:!- - -j J I " I J 2 2 
cm - --- -j .\ I J I J 2 2 
C0-1 .\ ·' 

-- -- -J .\ 2 2 
"J" - Sll\ 1ng: "2" - tvlndc ; ,,i.:~ ~,;- "G,w; "." Nu l'orrclntion 

Detail Syllahus 
Unit I: Elcctricit) nnJ ~lagnetism Fundnmentals 

11 -
J 

j 

J 
] 

----- P'.~O 
2 J 4 5 

J 3 .\ 3 I 

3 .I J ,\ 

J 3 ·' J 
- · 

J J J .I 

l:k ctric nnd magnetic fields, l:b :tric current and voltage and measuring di.:vicc : /\mmi.:li.:r, 
Voltmeter nnd Multi-meter. /\ ltemnting nnd Direct Currents (/\C & DC), Conductors and 
insulators. Resistors, Cnpal·itors, Inductor. Ohm's lnw, 1)01111.:stic electric :.upply and rnnci.:pt ol' 
grounding. 1 lcnting c!Tcct of i.:lectric rnrrrnt and its application in daily life devices- ~tovcs, 
electric iron; Magnetic effects of electric current, Eh:ctromagnctic induction, Worki ng-principle or 
DC motors and /\C Dynamo. 
Unit 2: Srmiconduetor Dev ires nnd Applications 
Semiconductors. lntrim,ic and c:-.trinsi1.: :,emiconductors, N-type and 1'-type semiconductors. l'N­
j unction dindes and l.ight !:mill ing Diodes (LEDs), Solar Cell. Transistor nnJ its applications as 
switch and current amplifier. Pholntrnnsistor and its applications in burglnr alarming systems and 
light scn~itivc switches, f>hotodioJe and its applications in barcodc readers and security systems. 
Unit 3: Wireless Communication and Networks 
Electromagnet ic Waves (EM\Vs). Wireless eommunication and Types. Modulation and 
Demodulation. Types of modulation. Essential components of Wireless communicntion: 
Transmiucr. Receiver. ampl ifier. Modem. Router, Firewalls Wireless Networks: Wide Arca 
Network (WAN). Local Arca Network (L/\N), Wireless- Fidelity (Wi-Fi). 131uctooth, Basic 
understanding of mobile phone communication. 

Unit_.: Electromagnetic Radiations and Medical Imaging 
Electromagnetic Radiations and types, loni7.ing and ,wn-ionizing radiations, Imaging techn iques 

in medical: X-Ray imaging, Computed Tomogrnphy (CT scan), Magnetic Imaging Resonance 
(MR I) and Ultrasound Imaging; Electrocnrdiogrnm (ECG), Blood pressure monitor, Pulse 
Oximcter, Pacemakers. 

References: 
I. "Principles of Electronics" by V.K. Mehta 
2. ·'Electronic Principles" hy Albert Malvina 
3. NCERT Physics 12'h 
4. "Wireless Communicat ion Systems·• by Kc-Lin Du & M.N.S. Sw:11ny 
5. "Elements of Elcctromugnetics'' by Mathew N.O. Sadiku 
6. "Looking Within: How X-Ray, CT, MRI, Ultrasound and other Medical Images arc created 

and I low they help Physicians save Lives by Anthony Brinton Wolbarsl 
7. "Concepts of Physics" by H. C. Verma 
8. ''The Physics of Everyday Phenomena: A Conceptual Introduction lo Physics'' by W. Thomas 

Griffith 
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M.Sc. (Physics) Scmcstcr-JJI 

Program Subject Year Semester 

M.Sc. Physics 2 111 

Course Code Course Title Course Type 

PHY-310 Quantum Mechanics-JI Core 

Credit Hours Per Week (L-T-P) 

L T p 
-· 

5 4 I 0 
Maximum Marks CIA ESE 

100 30 70 

Learning Objective (LO): 
TI1e objective of this course is to fam1 a great ability to understand advanced 1:onccpts in quantum 
mechanics. By the end of this course, students will possess the knowledge and skills required to 
grasp concept, analyze solutions und apply concept in various applications. 

Course Outcomes (CO): 
co Expected Course Outcomes 
No. Al the end of the course, the students will be able to: 
l Master the variation method for quantum states. Calculate energy expectation 

values. Apply to excited states and the helium atom's ground state. Understand 
quantum phenomena, including zero-point energy and Vander-Waals interactions. 
Explore W.K.B. approximation, approximate solutions, and asymptotic behavior. 
Analyze solutions near turning points and connection formulae. Detcnninc energy 
levels in potential wells and quantization principles. 

2 Grasp quantum scat1ering theory. Calculate differential and total cross sections. 
Understand wave-mechanical scattering, Green's functions, Born approximation. 
Analyze partial wave methods, phase shifts, optical theorem. Study scat1ering by 
different potentials. 

3 Master time-dependent perturbation theory. Understand first-order perturbations and 
harmonic perturbation. Apply Fermi's Golden Rule to ionization and 
absorption/emission processes. Grasp selection rules. Comprehend wave functions for 
identical particles, both symmetric and antisymmetric. 

4 Understand the principles of relativistic quantum mechanics. Explore the Klein-
Gordon equation and its solutions. Analyze the Dirac equation, alpha, beta matrices, 
and Lorentz covariance. Master free particle solutions and energy spectra. Examine 
charge and current densities. 

5 Understand the spin of Dirac particles. Analyze Dirac particles in electromagnetic 
fields and the concept of negative energy states. Explore Dirac equation for central 
fields, including spin angular momentum. Study the hydrogen atom, energy level 
classification, and negative energy states. 

CL: Cognitive Levels (R-Remember; Li-Understand ing; Ap-Apply; An-Analyze; E-Evaluate; 
C-Create). 
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ri;,J1 
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,., ,~ 
7 i I ti ~ I r, 7 ~ 1>J1,,1~o_1_1 2I~~J 

-
.I .I 2 

I 
2 2 • 2 ' 1 \ 3 1 1 2 1 · _ -:... . 

.I 
I I 3 1 1' . 2 1 · · ! 

j .I 2 2 l . 2 2 
I 

l T~ , i ,-·13E ,\ I J ,I 2 2 2 3 
I 

\ l . -1-1'2\ . I • .I I ,\ j 2 2 2 3 .. I 
.I I J .I 2 2 3 I 3 l 2 I · , · I 

I - --- ----~ I I l j 
'-,11 ,,np, "7" M1,dr rr,1 c; " I"- 1.,,w, "." N<J Corrclatiun 

Detai l Syllahus: 
J - - - --- ·~.:.::_.:. _____ ---,r:-:---::---r;c:::-:o~-' 

1 
., opic•, _ _ -------+-~-~-~'-~-~e_s ......... N---,-0~. 1 

\' ,u 1:,111111,d mt:1h11d, cxrci:tal 11,n value of cncr1:y, applicali<m to excited IS I I 
I 
1 •,t;itc· , ground \late of I lc-;,tom, 1.cro-point energy of onc-dimcn~ional 

I lwrm,,n,c 11•,ci ll:it11r, Vandcr-Waal , in1crnction, the W.K.13. approximation, 

I 
:,ppr11x1roat_c :,olut1ons, a\ympt(Jtic nature of the !,Olution, ~olution near 

tum111g point , c1JJ1ncc1i,,n forn111lac , energy levels of a potential well and 

qw,nt 11.:u inn rule 
-

If 
1 

I li~1,1) ,,f ~t.allcnnii. Ji fli:1cnt1al ;111d 1,,u,I ~cattc1 ing cro~s scc1ion, wave 

in1:Char11l'al r1t.lure of ·,callcring & the \eattcring amplitude, Green's 

lu11L11on•. ~ml formal cxpr<:~\ion fm ,cancring amplitude, The Born 

apprnxim~t10n and it\ va lidity, l'anial wave analysi~, a~ymptomatic 

bch;,V1C1r of pan1al wave~ and pha\e shifb , optical theorem, scattering by a 

15 I 2 I 
I 

111 

!,4uMC well potent ial, scattering by a hard ~phcrc, ~cattcring by a Coulomb 

r otcntial. 
·11mc-dcpcndcnt pcnurbati<in theory, fir st order pcnurbation, I larmonic 

pcnurbati1,n. 1-trmi \ (iolden rule, Ionization of a I I-atom, absorrtion and 

rnd11cc<l cmi ~sion, Selcct1on rub . Identica l par1ic-lcs, ~ymmctric and ant i-

·1y1111nctr ic v~ vc ~mctlon~. 

IV Hclativ1\tic quantum mechanic\, formulation of relativistic quantum 

theory, the K lcin-nordon cquation; plane wave solutions, charge and current 

dcn~itic·,, ·1 he IJirac equation for a frce rart icle, matrices alpha and beta, 

Lorent, rnvariance of the Dirac cquatio11, free paniclc solutions and the 

I 

15 3 

1 S I 4 

c1n:rn ·,pcl'ln1111. drnrgc and current densities. 
V ., h~ ~r111 ;,r'th~ 1>11a1.: p~rticlc, IJin-,c- p_a_n_ic-·lc-· -in- el-c-ct_ro_r_na_g_n_e-tic_ li_c_ld_s_a_n_d ___ l 5--1----5-< 

the ~ig.rnficancc of the nq~ativc cncrgy state, Dirac equation for a central 

field· Spin a11gular rnorncutum, approximate reduction, spin-orbit energy, 

I 
scrarat1on of equation, the hydrogen atom, classification of energy levels 

__ i!nd n: i~aliv.:. energy state~_. -· ________________ .1.... ___ _,__ _ __, 

l{('fr,rrncc Books: 
I . L. I. Schiff: ()uantum Mechanics (Mc(iraw-1 lill). 

2. S.Ga-, iorowicz: ()uantum Physics (Wi ll:y). 

3. Landau and 1.if~hilz: ()11an1urn Mechanics. 
4 flCraseman and Z.D.Powcll : Quantum Mechanics (Addison Wesley) 

5. A.f>. Messiah: ()uantum Mechanics. 
6. J..I . Sakurai: Modern ()uantum Mechanics. 

7. Mathew!> and Vcnkatcsnn: <)uantum Mechanics. 

', ,, ''' ' llj<>,k:•;;;""'';"~V M~ ~ 



)1.Sc. (Pbysks) Semester-Ill 

( Pru3'3ffl Subjt.-ct Year Semester 
' M.S~. Ph)sics 2 Ill 

C ourS\: Code Course Title Course "f>pe 1 
l'IIY-32/J Atomic and Molecular Physics Core 

Cn:Jlt Hours Per Week (L-T-P) 

L T p 

s 4 0 
Maximum 'Aark~ CIA ESE 

100 30 70 

l~ .irni11~ Objectin (LO): 
The: obJecll\ e of this course is to understand structure and fundamental components of atom and 
gain a v. urking knov. ledge of quantum mechanics and its application to behavior of particles at the 
atomic and mulccular level and students abo learn about the fine and h:- perfine strucrure of atoms 
their energ:, lc:vels effect of magnetic field in ~plitting of spectral lines and vibrational rotational 
and Raman ~pectra. 

C11urse O utcomi;s (CO): 

CO I Expected Course Outcomes 
1 

No. 1 Al the end of the course, the students will be able to : 
CL 

I 
I Cnderswnd quantum states of one-electron atoms, atomic orbitals. 1-lvdrooen u • 0 

;,pectrum, spin-orbit interaction, fine strncture. alkali spectra. selection and 
intensity rules. 

, 2 Grasp Pauli's exclusion principle, distinguish equivalent and non-equ ivalent electrons. u 
I comprehend ground stales, analyse two-electron systems, understand L-S and J-J 

~oupling. explore hyperfine structure, and recognize line broadening mechanisms. 
3 L'ndcrstand normal and anomalous Zeeman efTects, early discoveries, vector model! Ap 

111 weak magnetic fields, bound electron magnet ic properties, selection rules. and Star~ 
d'fect!> in hydrogen . . -

I 4 Study different types of molecules, rotational spectra of diatomic molecules, rigid and u 
flun-rigid rotator models, microwave and Raman spectra, and understand the quanrum 
theory of Raman Effect. 

5 Explore vibrational spectra in diatomic molecules, including simple harmonic and u 

I 
~nharmonic models, vibrating rotators, interaction of rotations and vibrations, and 
analyse If{ and Vibrational Raman spectra. 

- --
CL: Cognitive Levels (H-Rcrnernbcr; U-Undcrstandmg; Ap-Apply; An-Analyze; E-Evaluate;C­

CrcaleJ. 
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CO-PO/PSO i\l uppin~ for the course: 
PSO 

~ \'M 
2 3 4 9 10 11 I 0 I 2 3 4 5 6 7 8 

2 2 2 3 2 2 COi 3 3 3 2 1 2 2 2 3 
2 CO2 2 2 3 2 2 3 3 3 2 1 2 2 2 3 

CO3 2 2 3 2 2 2 3 3 3 2 I 2 2 2 3 
C04 2 I 2 3 2 2 2 3 3 3 2 I 2 2 2 3 I 

2 2 2 cos 3 3 3 2 I 2 2 2 3 2 I 2 3 
lt"III 

.J - Strong; "2" - i\lodcrate; "I"- Low;"-" No Com:lat1011 

. . 
Unit Topics No. of 

Detailed Syllahus· 

No. Lectures 
I p ~antum st:ites of one electron atoms-atomic orbitals, I lydrogen spectrum, 

spin orbit (L-S) interaction energy, line strncture of hydrogen spectrum 
including L-S intcroction and relativistic correction, spectra of alkali 
~Jements, line structure in alkali spectra, penetrating and non-penetrating 
orbits, intensity rules. 

II r"i;. s pd"dp lo, ,q"ivak"I '"' "011-oq"i,aki,1 doo1<oas, g<o"od state 
basic leve l of different elements), two electron systems, interaction energy 
n L-S. and J-J. Coupling. Hyperfine structure, line broadening mechanisms 
general ideas). 

I 111 t ormal and anomalous Zeeman effect, early discoveries and developments, 
ector models of one electron system in a weak magnetic field, magnetic 

moment of a bound electron, magnetic interaction energy, selection rules, 
intensity rules, Paschen-Back(Pl3) effoct - principal series effect, Zeeman 
and PB effects in hydrogen, Stark effect- discovery, Stark effect 111 
Hydrogen. orbital model, weak and strong effect in 1-lydrogen. 

IV t ypes of molecules: linear and diatomic molecules, symmetric top, 
asymmetric top and spherical top molecules. Rotational spectra of diatomic 
n1olecules: rigid rotator model, energy levels, Eigen functions, spectrum, 
.,omparison with observed spectrum and non-rigid rotator model, 
Intensities of spectral lines, microwave spectrometer, Raman spectrum; 
~lassical and quantum theory of Raman Effect, pure rotational Raman 
~pectrum 

V !Vibrational spectra of diatomic molecules: simple harmonic model, energy 
levels and spectrum, comparison with observed spectrum and anhannonic 
mode l. Vibrating rotators, Interaction of rotations and vibrations, line 
;,tructures and P-Q-R branches, IR spectrometer, Vibrational Raman 
$pectrum, Vibrational rotational Raman spectrum .. 

TEXT AND REFERENCE BOOKS: 
1. Introduction to atomic spectra - !-I.E. White (T). 
2. Fundamentals of molecular spectroscopy- C.N. Banwell and E.M McCash (n. 
J. Spectroscopy vol. I, II and 111 - Walker and straughner. 
4. Int rod uction to Molecular spectroscopy - G.M. Barrow. 
5. Spectra of diatomic molecules - Herzberg. 
6. Molecular spectroscopy - Jeanne L.Mc-Halc. 
7. Molecular spectroscopy- J.M. Brown. 
8. Spectra of atoms and molecules - P.F.Bcmath. 
9. Modern spec1ion copy, J.M. 1-lolias. 
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Program Subject Year Semester 

M.Sc (Physics) Semester Ill 

M.Sc. Physics 2 111 
Course Code Course Title Course Type 

PHY-330 Solid State Physics-I Core 
Credit 

Hours Per Week (L-T-P) 
L T }> -

5 4 I 0 
Maximum Marks CIA ESE 

100 30 70 

Learning Objective (LO): 

Th~ co_urse aims to prob solid state physics and master the fundamental principles of electronic properties of 
solids, mcludmg band theory, Fenni surfaces, phonons, superconductivity, and semiconductors. 

Course Outcomes (CO): 

co Expected Course Outcomes 
No. At the end of the course, the students will be able to : 

I Understand the concept of energy bands in solids. Analyze the origin and magnitude of the 
pnergy gap. Learn about the Bloch function and Kronig-Penny model. Apply the wav( 
equation to -describe electrons in periodic potentials. Understand the signi ficance of the 

rystal momentum of an electron. 
2 investigate the effect of temperature on the Fenni-Dirac distribution. Analyze the behavior o 

he free electron gas in three dimensions. Explore different zone schemes, including reducec 
~nd periodic zones. Construct Fermi surfaces and identify their characteristics. Understand 
he concept of nearly free electrons, holes, and open orbits. 

3 1/\.nalyze lattice dynamics in monoatomic and diatomic lattices. Differentiate between optical 
~nd acoustic modes. Quantize elastic waves and understand phonon momentum. 
Investigate the scattering of phonons by neutrons. 

4 Explore theoretical aspects of superconductivity, including thermodynamics of th( 
!superconducting transition, London equation, coherence length, Cooper pairing due le 
1Phonons, BCS theory, BCS ground state, to understand the concept and current researcl· 
scenerio. 

5 Understand the concept of band gap in semiconductors. Derive the equation of motion for 
electrons in semiconductors. Analyze the physical interpretation of holes and effective mass. 
Calculate effective masses of semiconductors like silicon and gem1anium. Detem1ine 
intrinsic carrier concentration and intrinsic mobility. effectively. 

CL: Cognitive Levels (R-Remember; U-Understand111g; Ap-Apply; An-Analyze; E-Evaluate; 
C-Create). 
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CO PO/PSO M - appmg or t c course: 
PSO 

f h 

~ POs 
I 2 3 6 7 g 9 10 11 1 2 3 4 5 () 4 5 

3 3 COi 3 3 3 I 3 2 3 3 I 3 2 3 3 3 

CO2 3 3 3 I 3 2 3 3 I 3 2 3 3 3 3 3 

C03 3 3 3 I 3 2 3 3 I 3 2 3 3 3 3 3 

C04 3 3 3 I 3 2 3 3 I 3 2 3 3 · 3 3 3 

cos 3 3 3 I 3 2 3 3 I 3 2 3 3 3 3 3 
ti 11 

3 - Strong; "2" - Moderate;" I"- Low; "-" No Correlation 

L ·- --- -- --

Detailed Syllabus: 
Unit Topics No. of 
No. Lectures 
I Energy bands· nearly free electron model, origin of energy gap and its magnitude, 15 

Bloch function, Kromg-Penny model, Wave equation of electron in periodic 
potential, restatement of 131och theorem, crystal moment of an electron, solution 
of Central equation, Kronig-Penny model in reciprocal space, empty lallice 
Approximation, approximate solution near zone boundary, Number of orbitals in 
a band, metals and insulators 

II Effect of temperature on F-D distribution, free electron gas in three dimension. 15 
Different zone schemes, reduced and periodic zones, constmction of Fermi 
surfaces, nearly free electrons, electron, hole, open orbits, Calculation of energy 
bands, Tight binding, Wigner-Seitz, cohesive energy, pseudo potential methods. 
Experimental methods in Fermi surface studies, quanti1..ation of orbits in a 
magnetic field, de Haas van tdphen Effect, External orbits, Fermi surface of 
conner. 

II I Lattice dynamics in monoatomic and diatomic lallice: two atoms per primitive 
basis, optical and acoustic modes, quantization of elastic waves, phonon 
momentum, inelastic neutron scattering by phonons, Anharmonic crystal 
interactions-thermal expansion, thermal conductivity, thermal resistivity of 
phonon gas, umklaoo processes, imperfections. 

15 

IV 

V 

Experimental survey: occurrence of superconductivity, Destruction of 
superconductivity by magnetic field, Meissner effect, heat capacity, enerb'Y gap, 
MW, and JR propert ies, isotope effect. Theoretical survey : thermodynamics ·of 
superconducting transition, London equation, Coherence length, Cooper pairing 
due to phonons, BCS theory of superconductivity, BCS ground stale, 0ux 
quantization of superconducting ring, duration of persistent currents, Type II 
superconductors, Vortex states, estimation of Hcl and Hc2, single particle and 
Josephson superconductor tunneling, DC/ AC Josephson effe_c~, Macroscopic 
quantum interference. High temperature superconductors, cnllcal fields and 
currents, Hall number, fu llerenes ring 
Band gap, equal ion of motion, physical derivatio~ of equation of ~otion, holes, 
effective mass, physical interpretation of effective mas_s, ef:cct.1v~ masse_s. of 
semiconductors Si and Ge, intrinsic carrier concentrallon, 111tnns1c mob1hty, 
impurity conductivity, donor and acceptor states, thermal ionization of donors 
and acceptors, thenno-electric effects. 

61P age 
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, I Rcfcrcnec Books: · 
I. C. Kittel: Introduction to Solid State Physics (Wiley and Sons). 

/ 

2. J.M.Ziman: Principles of theory of solids (Cambridge Univ.Press). 
3. Azaroff: X-ray crystallography. 
4. Weertman and weertman : Elementary Dislocation Theory. 
5. Verma and Srivastava: Crystallography for Solid State Physics. 

I 6. Azeroff and Buerger: The Power Method. 
7. Buerger: Crystal Structure Analysis. 
8. Thomas: Transmission Electron Microscopy. 
9. Omar: Elementary solid state physics. 
I 0. Ashcroft and Mermin: Solid State Physics. 
11 . Chalking and Lubensky: Principles of Condensed Matter Physics. 
12. Madelung: Introduction to solid state theory. 
13. Callaway: Quantum theory of solid state physics. 
14. Huang: Theoretical Solid State Physics. 
I 5. Kittel: Quantum theory of solids. 
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Semester -Program Subject Year 

M .Sc . Physics 2 Ill 
Course Code Course Title C~,urse Type 

MSc (Physics) Semester-Ill 

PHY-34 1 (A) Astronom)' and Astrophysics-I Elective 
Credit Hours Per Week (L-T-P) 

L T p 
5 4 1 0 

Maximum Mnrks CIA ESE 
100 30 70 

_Learning Objectiye (LO): 
fne course aims to give students a comprehensive underslanding of Aslronomy and Astrophysics. Starting with basic properties of stars like magniludcs, spectral types, dislanccs, and their position in the HR diagram, t~e course will give more profound insights into structure, fom1ation, evolution and end stales of the stars. Funhemiore, this course provides detailed characteristics of the Sun, facilitating the co111prehension of other stellar bodies In addition. it elucidates various obscrntional techniques for astronomical measurements. Ultimately, this course aims to equip students with a fundamental foundalion in key astrophysical concepts. 
Course Outcomes (CO): 

CO Expected Course Outcomes 
CL No. Al the end of the course, the students will be able to : 

2 

Understand the essential stellar parnmcters such as magnitudes, colour index a;1d spectral types. Detennine stellar distances using various methods. Interpret the Hertzsprung U/ Ap Russell (HR) diagram. Understand the concept of stellar structure, hydrostatic and therma equilibrium and enerin transport mechanisms. 
Understand the role of interstellar dust and gas in star formation. Describe the U l pre-main sequence and post-main sequence evolution of stars. Explain the late l'----+-st_a

52
g•..:..'cs:.....:..o.:..f ..:..st--e_l l_ar_ e_vo.:..l __ u..:..t i..:o_n_a_n_d_s_u.Lp_,e--rn_o_v_a_e_x ..... p_lo_s_io'-n_. __________ --1-__ __j I 3 Understand the end states of stars, e.g. white dwarfs, neutron stars and black holes. Derive electron degeneracy pressure and the Chandrasekhar limit. Understand binary I stars, their classification, Roche lobes and accretion process. Describe the evolution U/ Ap 1 of semidetached svstems, includinc Algols cataclysmic variables, and X-rav binaries. ' 4 

I 5 

I 

Understand the physical characteristics or lhc Sun. Describe the phenomena in th( U photosphere, chromosphere and corona. Undersland the theory of sunspots, thei1 I format ion and solar cycle. Gain insight~ into solar oscillations and hclioseismology. I Understand concepts and techniques in astronor~ical mcas~rcmcnts .. ~sc Kepler's _laws le An interpret binary stars. Use or Doppler Effect m measuring vcloc1t1es of galaxies and rotation of Saturn. Estimate the age of the universe using Hubble's Law. Construct an HR diagram and determine cluster distances. Use Period-Luminosity relation for distance I measurements. Calculate the oeriod disoersion, and distances of pulsars. CL: Cognitive Levels (R-Rememher; U-Undcrst:mdmg, Ap-Apply, An-Analyze, E-Evaluate, C-Creatc). 

- . ·- - . -~ .-- -· 



CO-PO/PSO M1111ping for the course: 

I~ POs f>SO 
0 I 2 3 4 5 6 7 8 9 10 11 I 2 3 4 5 

COi 3 3 3 3 2 2 3 2 I 2 2 3 3 3 3 2 
CO2 3 3 3 3 2 2 3 2 I 2 2 3 J 3 3 2 
C03 3 3 J 3 2 2 3 2 I 2 2 3 3 3 3 2 
C04 3 3 3 3 2 2 3 2 I 2 2 3 3 3 3 2 
cos 3 3 3 3 2 2 2 2 

, _ - --
I 2 2 3 3 J 3 2 

11 11 • II 11 ' 3 Strong, 2 - Moderate; 'I"- Low; "-" No Correlation 

Detailed Syllabus: 

Unit Topics No. of co 
No. Lectures No. 

I IS1ars-apparent magnitudes, Colour index, Spec1ral classification, Stell.tr 15 I 
~istances, Absolute magnitude, The 1-1-R diagram of stars. 
Stellar interiors: The basic equations of stellar stnic1urc, Hydrostalic 
equilibrium, Thcmrnl equilibrium, Virial Theorem, Energy sources, Energy 
transpor1 by radiation and convcclion. Equal ion of state. 

II Formation and evolution of stars: Inter stellar dusl and gas, Forrnalion -
15 2 

of protostars, Pre-main sequence evolution, Post main sequence 
evolution and Evolution on the main sequence for low and high mass 
stars, Late stages of evolution, Fate of massive stars, Supernovne and its 
characteristics. 

Ill End slates of stars, Electron degeneracy pressure, White dwarfs, nnd 15 J 
Chandrasekhar limit. Neutron stars nnd Pulsars, Black holes. 
Binary stars and their classification, close binaries, Roche Lobes, 
Evolution of semidetached systems: Algols, Cataclysmic variables and 
X-ray binaries. 

IV Solar Physics: Physical Characteristics of sun, Photosphere: Limb 15 4 

darkening, Granulation, Fnculae, Solar Chromosphere and Corona, 
Prominences, Solar Cycle and S11nspo1s, Solar Magnetic Fields, Theory of 
Sunspots, Solar flares, solar wind, Helioseismology. 

V Kepler's law and its implication to Binary Stars, Doppler Effect and its use 15 5 
in velocity measurement e.g. rotation of Saturn and its Ring, determination 
of velocity of galaxies, Hubble's law and Age of the Universe, Star 
clusters, HR diagram of star clusters, distance and age determination 
through HR diagram. Variable stars, Cepheid Variables, Period Luminosity 
relation and Distance measurement. Period, dispersion and distance of the 
Pulsars. Photometer and photoelectric photometry. 

Text and Reference Books: 
I. Astrophysics for Physicists, Arnab Rai Chaudhuri, Camb. University Press, 20 I 0. 
2. Astrophysics : Stars and Galaxies, K.D. Abhayankar, Universities Press (India) Ltd, 200 I. 
3. An Introduction to Astrophysics, Baidyanath Basu, PHI, 2010. 
4. Modem Astrophysics, 8.W. Carroll and D.A. Ostlie, Addison-Wealey, 2007. 
5. Introductory Astronomy and Astrophysics, M.Zeilik and S.A. Gregory, Saunders College Publishing, 1998. 

6. The Physical Universe: An introduction to astronomy, F.Shu, University Science Books, 1982. 
7. Textbook of astronomy and astrophysics with elements of cosmology, V.B. Bhatia, Narosa Publishing 

House, 2000. 
8. The new cosmos, A.Unsold and 8 . Baschek, Newyork, Springer 2002. 

9. A Workbook for A~tronomy, Jerry Waxman, Cambridge University Pres5AI 98\ 

0; 0J1~~ /7~ ''''.'\.~ V f'D '/ ---
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' 
Progmm Subject Year Semester 

M Sc (Physics) Scmcstcr-111 

M.Sc. Physics 2 Ill 

Cl1ursc Code Course Title Course Type 

I PHY-3-1~ (13) Ell'ctronics (Communication)-1 Elective 

Credit Hours Per Week (L-T-P} 
p ' L T 

I 5 4 I 0 
I 

Ma.'\imum l\larks CIA ESE 
100 I 30 I 70 

Learning Objcctin (LO): 
Thr course aims to master the principles of microwave devices. waveguides. cavities, TEDs, and satellite 
commumca11on 

Course Outcomes (CO): 

I CO \ Expected Course Outcomes CL 
! No. I t\t the end of the course, the students will be able to : 

I 't:nderstand the principles of microwave devices, including klystrons, ma11netrons. anc Ap 
I 

~raveling-,1·a, c tubes. Analy1c the operation of two-cavity klystrons and reflex klystrons 
I ),earn about the principles of magnetrons and helix traveling-wave tubes. 

lnvc~t1gate velocity modulation in microwave devices. Apply the basic principles ol 
,nicro,1 ave del'iccs to practical applications. 

2 l nderstand the propagation of m inowavcs in waveguides. Solve the , 1 nve equation in Ap 
I 
I i ectangular and cylindncal coordinates for rectangular and circular waveguides, respectively 

I\Jlaly1.c TE. TM, and TEM modes m rectangular and circular waveguides. anuly1c 
'microwave waveguide components, such as bends. tees, and couplers. 

3 r:s•gn and analy1,e rectangular, circular. and semi-circular cavity resonators. u 
lculate the Q-factor of cavity resonators. Understand the Gunn efTcct nnd its applicatiom 

I 
I 

Gunn diodes Analyze the modes of operation and applications of IMPA lT nm 
I 

111 

jl RAPA Tr diodes. Explore the use ofTEDs in microwave oscillators and amplifiers. 

4 Understand the adv,mtagcs of microw11vc transmission over other comnnmicution methods. An 
Calculate lossc\ in fn:c space propagation of microwaves. 

i 
lnvc~tigate the propagation of microwaves in various environments, such as the troposphm 

I ~nd 1unnsphcrc. I 

5 l;ndei \tand the principles of satellite communication systems. Analyze the orbital paramett•r.- u 

I 

of !>atell itc•;, includmg gcostationory satell ites. Design and analy1.e sntcllitc communicatio1 

Jml. bmlgel\ 111 \·c~tigatt· thl' different lypcs of satdlite communica1ion systems. such ru 
' point-to-point, broadca~t. and mobile satellite srrvices. ----- - - --. - . CL· Cognili \'C Levels (H-Rcmcmhcr, \J-Um.lcrstanding; Ap-Apply; An-i\n11lyle. E-Evuluate, 

~ ~y~~ 
10 I r, " r. ,. 



CO-PO/PSO Mapping for the course· 

~ POs PSO 
0 I 2 3 4 5 6 7 8 9 10 II I 2 3 4 

COl 3 3 3 - I - 3 I 3 I - - - - -
CO2 3 3 3 I I I 3 3 2 - - - - - -
C0 3 3 3 3 I I I 3 2 3 2 - - - - -
C04 3 3 3 I I 2 3 I 2 I 3 2 - - -
C0 S 3 3 3 I I - 2 2 2 3 2 3 - - -

"" " • " It ., - Strong, 2 - Moderate; "I"- Low; "-" No Correlation 

Detailed Syllabus· 
Unit Topics No. of 
No. Lectures 
I Klystron, magnetron & traveling wave tubes, velocity modulation, 15 

basic principal of two cavity klystrons & relex klystrons, principle of 

operation of magnetrons, helix traveling wave tubes. 
II (Wave modes) rectangular wave guides: solution of wave equation in 15 

rectangular coordinates, TE modes in rectangular wave guides, TM 

modes in rectangular wave guides, excitations ~f modes in rectangular 
wave guides. Circular wave guides :solutions of wave equation in 

Cylindrical coordinates, TE modes in Circu lar wave guides ,TM modes 
in Circular wave guides , TEM modes in Circular wave guides, 
excitations of modes in Circular wave guides . 

Ill Microwave cavities: rectangular cavity resonator, circular -cavity 15 

resonator &semi -ci~cular -cavity resonators Q- factor of a cavity 

resonator. 
Transferred Electrons devices (TEDs) Gunn effect diodes, principle 

of operation, modes of operations, read diodes, IMPArr diodes, 

TRAPArr diodes. Microwave communications: advantages of 

microwave transmission, loss in free space, propagation of microwave, 

components of antennas used in MW communication system. 

IV Radar block diagram & operation ,radar frequencies ,pulse 15 

consideration, radar range equation ,derivation of radar range equation 

,minimum detectable single receiver noise ,signal to noise ratio 

,integration of radar pulses ,radar cross sections ,pulse reflections 

frequency ,antenna ,parameters ,systems losses & propagation losses 

,radars trai1smit1ers receivers ,antennas displays 

V Orbital Satellite, geostationary satellite ,orbital patterns ,look angles 15 

,orbital spacing, satellite system ,link modules 

Reference Books: 
I) ''Microwaves" by K.L. Gupta Wi ley Estern Ltd. Delh i. 
2) Advanced Electrouic communication system by Wayne Tomsi Physics education. 

3) Principle of communication of system-by Toub & Schilling: 2nd ed. TMH 1994 
4) Communication system: by Siman Haykin, 3rd ed. John wiley & sons inc. I 994. 

5) Microwave devices & circuits by : Samuel, Y. Liau. 

6) Electronic communication: George kennedy 
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M Sc (Physics) Semester-Ill ' 

Program Subject Yenr Semester 

M.Sc. Physics 2 111 

11 Course Code Course Title Course Type 

PHY-343 (C) Physics of Nano-Materials- 1 Elective 

Credit Hours Per Week (L-T-P) 

L T p , 

C 

5 4 I 0 
Maximum Marks ClA ESE 

100 30 70 

Learning ObjcctiYc (LO): 

The course aims lo equip students lo develop a comprehensive understanding of various techniques for 

syn~csizing, characterizing, and analyzing nanomalcrial's, along with the ability to int~rpret and apply data 

obtained through advanced analytical methods for materials science and nanotechnology research. 

Course Outcomes (CO): 

CO Expected Course Outcomes CL 
No. At the end of the course, the students will be able to : 

2 

3 

4 

5 

comprehensively investigate and understand the properties and applications o Ap 

nanomaterial 's, encompassing metal Nano-clusters, theoretical modeling, clectroni, 

structure, semiconductor nanoparticles, magnetic clusters, optical properties, rare gas and 

molecular clusters, bulk Nano-structured materials. synthesis methods, and unique 
nanostructured crystals. 

Understand about carbon bonds, various carbon allotropes (C60, graphene, CNTs), theil Ap 

diverse types, synthesis techniques (laser vaporization, arc discharge, chemical deposition) 

purification methods, and explore the multifaceted properties in optics, electronics 

mechanics, and thermodynamics. 

Explain wide array of synthesis methods for nanomaterial's, including top-dow, U 

(mechanical milling, attrit ion) and bollom-up (CVD, PVD, PLD) approaches, as well ai 

chemical routes (precipitation, CBD, sol-gel, 1hcm1olysis) to produce diverse nanostructurei 

for various applications. 
Describe a brief overview and analysis of various analytical techniques used· in materials An 

science, including X-ray and spectroscopic methods, as well as surface analysis techniques, 

to aid in understanding material properties and compositions. 

Explore and analyze a diverse array of advanced microscopy and spectroscop) U 

echniques, shedding light on their applications in materials and scientific research fo1 

kletailed characterization and analysis. 
CL: Cognitive Levels (R-Remcmber; U-Understandmg, Ap-Apply, An-Analyze, E-Evaluatc, 

C-Create). 

121 Pa g e 
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CO-PO/PSO MapJ>ing for the course· 

~ flOs 
l'SO 0 I 2 3 4 5 6 7 8 9 10 11 I 2 3 4 5 COi 2 I . . 3 I 2 2 

. --. J 2 I 2 2 2 I CO2 2 I 2 I 2 2 
.___ •-. . . J I I I 2 2 C0 3 2 . . . 2 I 2 2 I J I I 2 2 . 

C04 2 I I . 2 2 2 2 I 2 I I J J . 
cos 2 . . . 2 2 2 2 I 2 I I 3 3 It "3 S 

Unit 

No. 

II 

Ill 

JV 

. 
, It 11 

II II trong, 2 - Moderate; I - Low; "-" No Correlation 

Dct:1ilct.l Syllabus· 
Topics No. of 

Lectures 

Nano Materials 15 
U
1roperties of Nano-Particles: Metal nano-clusters, theoretical modeling of 

~ianopartieles, geometric and electronic structure, magnetic clusters, 
Semiconductor nanoparticles, optical propert ies, rare gas and molecular 
.,lusters, Bulk nano-structured materials: Solid disordered nanostructures, 
methods of synthesis, properties, nano-cluster composite glasses, porous 
silicon, nano structured crystals. 

Carbon Nano Tubes (CNTs) 15 
Nature of carbon bonds, different allotropies of carbon, structure and 
properties of C6o, graphene, carbon nanotubes and its types, laser 
vaporization techniques, arc discharge method and chemical deposition 
techniques, purification techniques, Properties of Carbon Nanotubes anc 
~ raphene: Opt ical. electrical, electronic, mechanical, thermal, anc' 
!Vibrational properties. 
Synthesis of Nano- Materials 15 
Top-down & Bottom-up approaches: Formation of nanostructures by 
mechanical milling (ball milling) and mechanical attrit ion, Chemical Vapor 
Deposition (CVD), Phys ical Vapour Deposition (PYO), thermal and e beam 
evaporat ion, Pulsed Laser Ablation(PLD). 
Chemical Routes for synthesis ofNanomaterials:Chemical precipitation and 
co- precipitation, chemical bath deposition (CBD), Sol-gel synthesis, 
M icroemulsions or reverse micelles, Solvotherrnal synthesis, Thermolysii 
outes and spray pyrolysis. 
Characterization of Nano-materials (a) 15 

X-ray Diffraction (X RD), powder and single crystal Diffraction, X-ray 
fl uorescence (XRF), X ray photoelectron spectroscopy (XPS), Energ) 
Dispersive X-ray analysis (EDA X), Extended X ray absorption and 
fl uorescence spectroscopy (EXAFS), Dispersive high pressure XRD and 
Diamond anvil cells (DAC).Nuclear Magnetic Resonance (NMR) and 
Raman spectroscopy: description and analysis. Surface analysis methods: 
Secondary ion mass spectroscopy (SIMS), Auger Electron Spectroscopy, 
ESCA, Deep Level Transient Spectroscopy (DL TS), Thermo Gravimetric 
Analysis (TGA), Differential Scanning Calorimetry (DSC), Differential 
ThermalAnalys is. 
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Chnractcriwtion of Nano-materials (b) At • 
IS s' V 

. (STM) c ,tact and non-contact om1c !Scanning Tunneling Microscopy , 01 . N Force Microscopy (AFM), Magnetic Force Microscopy (_M'.M), anc . . . M' (SEM) Transm1ss1on electron 111denta11on. Scanmng Electron 1 1croscopy , . . · TEM f' Id ·ssion SEM Electror 111croscopy (TEM), High resolution 1e emi ' y · Energy Loss Spectroscopy (EELS). Spectrophotometry: UV- ri ~pectrophotometers, IR spectrophotometers, Fourier Transfo:111 Infrared Radiation (FTIR), Photoluminescence (PL), electrol11m111esce and hem1olurninescence spectroscopy, Near-lield Scanning Optical Microscop) (NSOM). 
. 

Text and Rrfcrcnce books: 
l . Nano materials: Synthesis properties ,characterization and application: A.S 

Edelsteinand R.C Cammaratra 
2. Introduction to Nanotechnology: Charles P. Poole Jr and Franks J. Qwens 
3. Nanotechnology, Kohlr, Michael. 
4. Handbook of Analy1ical instruments, R.S. Khandpur 
5. X-ray difTTaction procedures, H. P. Klung and LE.Alexander 
6. The Powder Method JV. Azaroffand M. J. Buerger 
7. Elements of X-ray diffraction, B. D.Cullity 
8. Differential Thermal Analysis, R.C.Mackenzie 
9. Thermal Methods of Analysis, W.W.Wendlandl 
10. Syn1hesis. Functionalization and Surface treatment of Nanoparticles :Marie lsbellaand Buraton 
11 . Encyclopedia of Nanotechnology, H.S. Nalwa 
12. Handbook of Nanotechnology: Bhushan (Ed), Springer Verlag, New York (2004). 13. Nanostructures and Nanomaterials- Synthesis properties and Applications by 

Guozhong Cao (Empirical College Press World Scientific Pub., 2004). 
14. Nanocomposite Science and Technology, Ajayan, Schadler and Braun 
15. Fullerene & Carbon nanotubes, Dressel Shaus 
16. Carbon Nanotubes, Elizer 
17. Physical properties ofCNT, Saito 
18. Carbon nanotechnology, Liming Dai 
19. Nanotubes and nanowires, CNR Rao and Govindaraj RCS Publishing. 
20. Nanotechnology in Biology and Medicine: Methods, Devices and Application by Tuan Vo-Dinh, CRC press, 2007. 
21 . An Introduction to Quantum Computing Phillip Kaye, Raymond Laflamme, 

Michele Mosca 
22. The Physics of Quantum Information: Quantum Cryptograp!iy, Quanl11m Teleportation, Quantum Computation by Dirk Bouwmeester, Amir K. Ekert, Anton 

Zeilinger 
23. Problems And Solutions in Quantum Computing And Quantum Information Yorick 

Hardy Willi-Hans Steeb 
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l>rogram Subject Year Semester 

M.Sc (Physics) Semester Ill 

M.Sc. Physics 2 111 
Course Code Course Title Course Type 
PHY-344 (D) Space Physics-I Elective 

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

L T p 

5 4 I 0 
Maximum ~tarks CIA ESE 

100 30 70 

Learning Objective (LO): 
This course aims to give a deep understanding of the fundamentals of spnce physics. Upon 
completion of this course, students wi ll have a thorough comprehension of solar physics, planetary 
systems, celestial . mechanics. observational instruments, and space expeditions. Students will 
acquire the abi lity to examine and comprehend various phenomena, such as solar activity, planetary 
structure, coordinate systems, observational instruments, and space research missions. This will 
allow them to utilize their knowledge in the wider domain of space physics. 

Course Outcomes (CO): 
co Expected Course Outcomes 
No. At the en9 of the course, the students will be able to : 
I Understand the physical properties of the Sun, solar energy generat ion, and the 

intricate processes within its layers. Analyse solar phenomena like sunspots, solar 
flares, and helioseismic activity, as well as understand the dynamic behaviour ol 
our star. 

2 Understand the solar planetary system, including the major characteristici 
of planets, atmospheric composition, and planetary magnetism. Understand 
the magnetic fields, magnetic dipole, planets, asteroids, comets, and 
magnetic ·fields of extra-solar planets. 

3 Understand Solar and Sidereal Time, Julian Date, Right Ascension, 
Declination, Azimuth, Elevation, galactic coordinates, and the WGS 84 
coordinate system. Additionally, learn GPS operation, accuracy, and 
anolications to gather exact time and position information. 

4 Understand the electromagnetic bands used 111 astronomy. Additionally, 
understand proficiency in the functioning and constraints of diverse telescopes and 
devices for different astronomical phenomena. 

5 Understand the planetary exploration, encompassing the early lunar missions, the 
instruments and experiments of the Apollo program, and the exploration o 
Mercury, Venus, and Mars. Additionally, they will comprehend the importance of 
space missions such as Cassini-Huygens and Deep Impact, and delve into 
scientific pursuits, such as SETI investigations. 

CL: Cognitive Levels (R-Remember; U-Understandmg; Ap-Apply; An-Analyze; E­
Evaluatc; C-Crcate ). 
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S) :- lt ' ll l. c i l'S ,l( 'l' liltlll ll . a,·,·111. 1<·) t111w 1111< 1 j'< ,111<111 111 1<•n 11.1t1M1 

IV I k•l'lf\111111/'lll' lic hn11d, ,,r ,1hwl\ :t1i ,,11 1.1d1,, 111 l1,11c'1 . 11p\1, ,,l. I \ , 
X-r:t~ :111d li11111111 11 -r:t~ I\ 11Hl1m , < ir,11111d h.1, t·d. l-.111,,,,n·h •rn.: a11d 

~:tll'i lit1•-hnr111: ll' k :-t:1>p,·, . R1·,1, l1111,, 11 n l 111 ,111.1111 ,·nt\ J11d 
I i111il:ll i\llh, 0111ic:II ll'lc~cnpc~. l'h,1t1111 1t·1,·r, , p,·, 11,, 11 1,q,h,. t ('I), , 

l\1ln111111·11-r,. R:i.1 il• tl·k,n,pr, i111 l'1 k 1\,111c1t ~. .\ · rd\ a1 d 
(in11111rn ·11:1, d1·trr1<1r,. Nrutnthl nnd l \ " 111 1r l{ ,11 a,tr<>n111111 !{,,Jar 

V l' lalll' l:11·~· · 1·\plnr:t f11 >1l, 1-:trl~ ~p:1l' t:,-r.ill ~~,11 - l,• ti; .: 111''<11 
I Jnrn111111l'd I 1111:11 l:i11dn,: l'ht• .'\Ji.,11,, P"'!!nllll - mon l' ll the nwon -

1 instn111tl' ll\s and ci..pai11tl'llt, . I 1111ar ,11 11r1 urr~. I \ [ll<>1 ,11 ion of 
j Mcrrn1'\. \'l't111s. \1:tr, • lhl· Red l'bnrl - S1 rnn11rt: ,, t \far ~. \ 1Jr11.,n 

1 ntm11spiicrr . i,-l' at thl· p,,k,. ~1.tnuin la11d~c:ipr, 11111.:ar feature~. 

I \ l,k:Hh ll'!'-: :111J imp:i.·.t l:r:it,·r, . c, ,,1,11· trn ., in, ~tud~ ul l'l ,rn.:tdl) 
1111\lllb with spa.:r 1111,, ll' ll'-. rlH· ( !l\>1111 · 1111} g,cn, \1 1n11H1 , Ila: 
Di:qi l111p11.:1 \11,~inn . Sc:m:h fc1r r,tr,1 1errc, 1nal Ill\' - SI 11 

.. L~i..pnu11cnls._ .. __ _ _ ___ . 

Tut 1111d Rrfcrc·n,·c Books: 
1. Snlnr Syo;tcm 1\ ~trophysics. J. C Brandt 1111d r. \\'. llodg~ 
" lntroductinn to Expl'riml•ntal Physi,s. \\'. £l. F1~llt'1. 

,~ 

,~ 

.1 Thl· M.1µ.11t·tic Field nf thl' Enrth. l{olnnd ·1. l\h-rrill, \ l ichacl W. \kl· lhinn), l'h11lip I 

•1. Mcfothkn.Arndi:mi~ l'rc ~s 
~- l'hysit:, of Ui:onrngn,:t i, l'hc-nomt·nn. \ 'ol. I nnd II. S. ~1r11~11shi1a and \\'. II . 

6. Cnmphdl, :\ cmkmic Pre~~ 
7. Earth '~ Mn i,tnctosphrnc Process, hi. 0 
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8. Physics of the Magnetosphere, Eds. R. L. Corovilla.no, J. T. McCaullcy and 1-1. 

9. Radosky. D. Reidel Publishers 

10. Solar System Plasma Physics, Vol. I, II and Ill, Eds. C. F. Kennel, L. J. Lanzenrutti 
11 . and E. N. Parker 

12. Dynamics of the Geomagnetically Trapped Radiation ( Physics and Chemistry in 
13. Space, Vol II ) 

14. Solar Terrestrial Physics, Ed. E. R. Dyer, D. Reidel Publishers 

15. Solar Magneto-Hydrodynamics, E.R. Priest: D Reidel, 1982 

16. R.C. Smith. Observational Astrophysics; CUP, 1995. 

17. C.R. Kitchin. Astrophysical Techniques: Adam Hilger. 1984. 

18 Digital Image Processing, R. C. Gonzales and R. E. Woods, 2nd Ed, Pearson India, 
19. 2002 
20 Satellite Meteorology, S. Q. Kidder and T. 1-1 . Yonder I laar, Academic Press, 1995 

21 . Lecture Notes on Satellite Meteorology, Vol I and 2, SAC. Ahrnedabad 

22. Remote Sensing and Image lnterprelation, T. M. Lillesand and R. W. KietTcr, John 

23. Wiley. 2002 
24. Fundamen1als of Space Systems, V. L. Pisa cane and R. C. Moore, Ox ford University 

25. Press. 1994 
26. Fundamentals of Remote Sensing, George Joseph, 2003 

27. Processing Remole Sensing Data, M. C. Girgard and C. Girgard, Oxford-181-1, 1999 

28. Quanlitative Remote Sensing of Land Surfaces, Shunlin Liang, Wiley lnlerscience, 

29. 2004 
JO. Scale in Remote Sensing and GIS, D. A. Quattrachi and M. F. Goodchild 

31. Theory of Satellite Orbits in an Atmosphere, King-Hele Desmond, Butterworths. 

32. 1964 
33. Uncertain!)' in Remote Sensing and GIS, Ed: G. M. Foddy and I'. M. Atkinson 

34. Remote Sensing by George Joseph 
35. Concepts in Space Sciences Edi1ed by R.R. Daniel 
36. Mathematical Principles of Remote Sensing by A .. Milman 
37. An Introduction to Ionosphere and Magnetosphere, J. A. RaliclifTe 

38. Solar System Astrophysics, J. C. Brandfl and P. W. Hodge 
39. Plasma Diagnostic Techniques, R. 1-1. I-luddlestone and S. L. Leonard 

40. Introduction 10 Experimenlal Physics, W. B. Fretler 

41. High Vacuum Techniques, J. Yarwood 
42. Plasma Diagnostics, Vol. I, 0 . Anciello and D. L. Flamn 

43. The Earth's Ionosphere: Plasma Physics and Eleclrodynamics, Michael C. Kelley, 

44. AcademicPress 
45. Ionospheric Techniques and Phenomena, A. Giraud and M. Petit, D. Reidel Publish. 

46. Physics of Geomagnetic Phenomena, Vol. I and 11, S. Matsushita and W. H. 

4 7. Campbell, Academic Press 
48. lnlroduction 10 Ionospheric Physics, 11. Risbelh and H. Garriol, Academic Press 

49. Space Weather, Physics and Effecls by Volker Bothmer and Loannis.A.Depli 

50. Springer 
51. Aerospace Environment by T Beer 
52. Free flight of a rocket By Ganlmaker 

53. Orbital Mechanics, Ed. Vladimir A, Chobolov, AIAA Edn Series 

54. Introduction to Celestial Mechanics, S. W. McCusky, Addison-Wesley 

55. Fundamentals of Aslrodynamics, R. R. Bates et al, Dover 
56. Orbital Molion, /1. . E. Roy, Adam I linglar Lid 
57. Orbital Mclhods in Astrodynamics, P. R. Escobal, John Wiley 

58. Fundmentals of Aslrodynamics, R. R. Bales ct al, Dover 
59. Orbital Mo1ion, A. E. Roy, Adam Hinglar Ltd 
60. Design of Orbital Flights, J. Johnson ct al., McGraw Hill 
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61 . Modern Astrophyiscs, 13. W. Carroll and D. A. Ostlie, Addison -Wesley 
62. The Physical Universe, F. Shu, Universily Science Rooks 
63. The Physics of Astrophysics, Vol. J and II , F. Shu, University Scien~e Book~ 
64. Theoretical Astrophysics, Vol. J, II and 111, T. Padmanabhm1, Cambmlge ~m.Press 
65. The Physics of Fluids and Plasmas, Arnab Rai Chaudhuri, Cambridge Um.Press 
66. Aslrophysical Concepts, M. 1-lnrwiH, Springcr-Verlng 
67-Galactic Astronomy, J. Binney and M. Merrifeld, Princeton University Press 
68, Galactic Dynamics, J. Binney and S. Tremaine, Princeton University Press 
69· Quasars and Active Galactic Nuclei, A. K. Kemhhavi and J. V. Narlikar, Cambridge 
70. University Press 
71- An Introduction to Active Galactic Nuclcii, 13. M. Peterson 
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·1cs cm ester- II 
Program Subject Year Semester 

M Sc (Phys· ) S 

M.Sc. Physics 2 111 
Course Code Course Title Course Type 
PHY-345 (E) Quantum Computing-I Elective 

Credit 
Hours Per Week (L-T-P) 

L -- T p 

5 4 I 0 

Maximum Marks CIA ESE 
100 30 70 

Learning Objectives (LO): 

The aim of 1his course is to empower students with a profound understanding of quantum comput ing 

concepts, Quan1um Cryptography, Quantum Fourier Transform e1c. 
Course Outcomes: 

co Expected Course Outcomes 
No. At the end of the course, the students will be able to : 
I Understand history of quantum computation and quantum informa1ion, Need of 

Quantum Computing, Global perspec1ive, future directions, Principle of linear 
isuper-position and parallel process, quan1um bits (qubits), Hadamard 
lfransformation. Bell slates, entanglement, quantum teleporta1ion, quantum logic 

2 Understand single qubit opcra1ions-controlled operations, measurements, universal 
quantum gates, summary of the quan111m circui1 model of computation, simulation 
of quan1um system. 

3 Understand Private key cryp1ography, priva1e amplification and information 
econcilia1io11, quan1um key distribution, privacy and coherent information, 

security. Basic information of Quan1um Programming, the quan1um search 
ialgorithm. 

4 Unders1and the quan1um Fourier transform, phase estimation, application in order 
finding and factoring, general application of quan1um Fourier transform in period 
finding, discrete algorithm, hidden subgroup problem. 

5 Understand the Physical realiza1ion of Quantum Computers: guideline principle, 
conditions· for quantum computation, harmonic oscillator quantum computer. 
optical photon quantum compu1er, op1ical cavi1y quan1um electrodynamics, ion 
1raps, nuclear magne1ic resonance, quantum logic gates, other implementation 
technique. 

CL: Cognitive Levels (R-Remember; U-Unders1andmg; Ap-Apply; An-Analyze; E­
Evaluate; C-Create) . 
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CO-PO/PSO Mapping for the course: 

I~ l'U 
,,:::, 

s 0 
I 2 3 4 5 6 7 8 9 10 11 I 2 3 4 5 co 

CO i 3 3 3 . 2 . 3 I . 2 3 3 J I I 2 
CO2 3 3 3 . 2 I 2 I . 2 I 3 3 I I 2 
C03 3 J 3 . 2 I 2 I . 2 I 3 J I I 2 
C04 3 J 3 . 2 I 2 I . 2 I J 3 I I 2 cos 3 3 3 . 2 I 2 I . 2 I 3 J I I 2 II 11 

3 - Strong; "2" - Moderate: " J ". Low; "." No Correl:ition 

Dctaikd Syllabus: 
Unit Topics 

No. of co No. 
Lectures No. I A. Historical Perspcct ivc: I listory of quantum computation and 15 I quantum information, Ncc<.l of Quantum Computing. Global 

perspective, future directions, 
13. Quantum Meehanic:i l concepts: Principle of linear super-position 

and parallel process. quantum hits (qubits), Hadamar<.l 
Transformation, □ell states, cnlanglcmcnt, quan111111 lelcportation, 
quantum logic 

II Quantum Gates and circuits; Quanlum /\ lgorilhm: single qubit 15 2--
operations-controlled operations, measurements, universal quantum 
gates, summary of the quantum 
simulalion of quantum svstcm. 

circuit model of computation, 

Ill A. Quantum Cryptography and Superdense Coding: Private key IS 3 cryptography, private amplification and information reconci liation, 
quantum key distribution, privacy and coherent information, 
security. 

B. Quantum programming: Basic information. the quant11m search 
algorithm. 

IV Quantum Pourier Transform and its application: the quantum Fourie1 IS 4 
transform, phase estimation, application in order finding and factoring, 
general application of quantum Fourier transform in period finding, 
discrete algorithm, hidden subgroup problem. 

V Physical realization of Quantum Computers: guideline principle, IS s 
conditions for quantum computation, harmonic oscillator quantum 
computer, optical photon quantum computer, optical cavity quantum 
electrodynamics, ion traps, nuclear magnetic resonance, quantum logic 
gates, other implementation technique. 
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M Sc {Physics) S Ill emcs er-
Program Subject Year Semester 

M.Sc. Physics 2 Ill 

Course Code Course Title Course Type 

PHY-PR 350 Material Science and General Core 

Credit Hours Per Week (L-T-P) 

L T p 

3 0 0 6 

Max.imurn Marks CIA ESE 

100 30 70 

Learning Objectives (LO): 

The objective of this course is to provide experimental skills in the field of materials science. 

Course Outcomes (CO): 

co Expected Course Outcomes 
No. At the end of the course, the students will be able to: 

I After completing this course students will be able to know what things are made up 

of and why they behave as they do. 

2 ~t will enable students to observe, measure, and analyze various phenomena of sol id 

i;amples and substances using photoluminescence, thermoluminescence, 

nechanoluminescence, etc. as well as maintain a safe and sterile working 

environment. 
CL: Cognitive Levels (R-Remember; U-Understandmg; Ap-Apply; An-Analyze; E­

Evaluate; C-Create). 

CO-PO/PSO Mapping for the course: 

~ 
l'Us PSO 

I 2 3 4 5 6 7 8 9 IO 11 I 2 3 4 

COi 3 3 I 2 I I 2 2 I I I 2 2 2 2 

CO2 ;-i 3 3 I 2 I I 2 2 I I I 2 2 2 2 

"3" - Strong; "2" - Moderate; "I"- Low; "-" No Correlation 
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I 

Li5t of Elpcrimcnl~: 

f s.uo. ______ Y,xpcrimcnt~--. . - ------
;-· ,·--, -0 de1erminc activation c-nergy of ionic/!iupcrionic sohd by I cmpcrature depended corw~ ,,.

1 
mea,uremenl. 

_ -~_J To~ udy_~~1:c\10n 1'9.in(ES~~e~o~ancc in Dl'l'H (Diphcnyl Pricyl Hy~ra~yJ2~ ~~ . _:_--
~ - ~-_To ~tudy_!:_V cha1actcri;1ic; nf photovoltaic ~olar cell and find the cffic1cnc:) . _ 

1 ~ . ·1.? \t~d):..!hc ~\!ca1 1~j,h<>lr>conduc1iv!!>.'.!,f given ~ample and find out trap depth. __ 
' _5 -· Study ol ckca, !Jf photoluminc,cc1:..:1c..:..c_o_f_a ..._g_iv_cn __ sa_n .... 1p._l_e. ______ -:--:-------

6 • ~ca\urc1~11 of clcctrk~I c(,ndm:tl"'._i!)' ~~1gJ~cdancc Spcctro~cop).'. ttchn ique. 
7 1 o determine drift vcloci1ics of Ag➔ iun in Ag.l from temperature dependence of ioni: 
__ • lra,!!_\lcr cncc num\-x:r stud) . 
~ _ \ 1·.lcctr~cal co_!l~ctivity ,~· !~ l~~illcd/M~5han_o-chcmical !.ynthcsizcd materials. 
9 . DJ ICrmina~1,n ul 'ilrcn~th of a$ ivcn radioactive source. 
IO \ S111dy ol complete ~peclra of radioactive ~ourccs, and ~tudy of photo peak efficiency of NaUllJ 
_ 1 Cr) ~la\ for diffcrcnl CllCU!YJ!~nuna rar. 
I I \ Slructura.l analysis of powder harnplc by Xlm and particle size determination using Scherrer·s 

fonnu\a. 
12 - 1-Tti{ h·-1-ud_i_ch-,-,r ~~idiii;rnp;::lc-:-\_--------- - -------------

- 1 J . Mcchanoh~,; ine\ccncc of •,ucru~e crystal,,. . 
14 \ -~1mrlll1l~m_inc~ccncc of im1diaicJ~amplc<;. 

_ 15 _ . L~1udy of C )®.t..!.:.lcctronich !)~vie~ 
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SICS cmcstcr-M Sc (Phy · ) S J II 
Program Subject Year Semester 

M.Sc. Physics 2 111 

Course Code Course Title Course Type 

PHY-PR 361 (A) Astronomy and Astrophysics E lective 

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

. - L T p 

3 0 0 6 

Maximum Marks ClA ESE 
100 30 

-
70 

Learning Objccti,•cs (LO): 

The main objective of this course is to provide s1Udents with procticnl, hands-on experience in 

observational astronomy and astrophysics. Through a series of experiments and simulations, the 

course aims t~ cultivate skills in data analysis. distance detennination, and fundamental 

astrophysical principles. Students engage in activities ranging from verifying I lubble's law to 

analyzing the dynamics of celestia l objects like pulsars and Saturn. 

Course Outcomes (CO): 

co Expected Course Outcomes 
CL 

No. At the end of the course, the students wi ll be able to : 

I Gain proliciency in using observational dota and simulation programs to analyze 

astronomical phenomena. Understand fundamental concepts such as Kepler's Law, 

Hubble's Law, Period-Luminosity relation, and Doppler effect. Apply mathematica I 

and analytical skills to detcm1inc crucial parameters like Hubble' s constant, 

distances to celestial objects, and the age of the universe. 

2 Develop practical skills in performing photometry, spectroscopy, and analyzing 

light curves. Learn techniques for measuring properties like brightness, velocity, 

and period from observationnl data. Apply observational techniques to dctenninc 

he characteristics and distances of various astronomical objects such as stai 

clusters, galaxies, and pulsars. 

) !Understand the application of physical laws, including Newton's laws of motion 

~nd gravitation, in celestial mechanics. Analyze the motion of celestial objects such 

as planets, stars, and binary systems. Gain insights into the dynamics of rotatine 

oodies like Saturn and the orbital dynamics of binary stars, whi le deducing their 

nasses and properties. 

4 Use computational tools and packages for analysis and plotting, such as Gnuplot 

Python-matolotllb, Jupyter Note Book etc. 

CL: Cognitive Levels CR-Remember; U-Understandmg; Ap-Apply; An-Analyze; E­

Evaluate; C-Create). 

CO PO/PSO M f; fl - appm g or 

~ 0 I 
\.,;U I 3 

CO2 3 

C03 3 
C04 3 

II If 3 - Strong; 
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2 3 4 

3 2 2 

3 2 2 

3 2 2 

3 2 2 

1c course: 
l'US 

5 6 7 

I I 2 

I I 2 

I I 2 

I I 2 

t'SO 

8 9 10 11 I 2 3 4 

2 I I I 2 2 2 2 

2 I I I 2 2 2 2 

2 I I I 2 2 2 2 

2 I I I 2 2 2 2 

U/An 

U/ An 

U/Ap 

U/ An 

5 
I 

I 

I 
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I.hi ~r E~pc'.i!1]..CIIIS:_ -----S.nn. : Eip,,rhncnts ____ ~- ___ --. - ----- . · · · I \l · , . • ·· 111 lhl' spcrna of d1ffcrcn1 galax'i· 

3 

· ~llllh 11f l\uhhk ' , lnw .111d c>.pan, 11lll 11I 11c 1\1\ cn.c usu b • , . ~1u, i"c1 r,eh\s Dt11·1n1111c 1hc lh1hhk\ ,011~1anl und age ol 1hc IJ111vc rsc. (Make use of Cl.I ·.!\ 
P'-'l\tam. l'h11 lluhhk \)H1\\talll 11,ing (iN\Jl'I.()'\ 11nd Iii a ~\raighl li11c). . 1 • . I . I 1~ p •rform c:-.pc11mc111 lo prove lhc l ht~ " a ~1111111:,tcd oh~l·rvalm~ ptll)!liltllllll' " tctc ,111t en c · . . . . \ 1 luhhk\ \:"' (\I i~ prnp 11, I) ) I hey "ill lind lht· \I from 1hc ,pcclra of d1I fcrcnl C,alax1c'i and I 

1 
di, 1.mcc f1,,m 1hci1 I 11n111~o~il)illltt1=1111mll' . _ ___ . ~ l'c11m111 ph111n,·k1·1111· ph111t1111c11y (in I\ und \I r11tcr~) of l'k1adi:s ~lar: clusler in order In . 
l'11n,1111c1 I \R \)i:il!rnm and dc1c1m111c 1hc d1~1ancc 11, i11~ Mai11 S1·q11encc hi mc1hod. (Make u~c ,,t l'I I·:\ "'"!!ram. 1'1111 I IR Drngram 11,ini! ( iN\Jl'I .0 I and Iii the Jata for Main Sequence). 1 l h1, 1, a ,im11\t1tl·1\ nb,l't'\ a111r~ proi!tammc "hrte \ luclenl~ per form pholornelry i.e. rn~asurc the '. • hri !_!ht1w,~ m n a111I \ ' 1il11·1~. and l\1n~1ruc1 an IIR Jia~rnm. and linall) calculalc~e_dl\lance -· Sl\ul~ nf hl!hl c~tl\ 1·~-or Ccphri1I V~rinhk star~\ and 1lcl~;,; inc 1hc distance of Small Magellanic Ch•ud (~\IC) u, mg Cepheid Va1iah\e,· Pc110<1 Luminosity Relation. (Plot and lit Per iod I 11111mc,q t~ rda1in1111~i11i:, GNI II'\ 0 I ). 
:--1udrn1.s \\Ill 111<::Nnc 1lw 11ppnrcn1 11111g111tudc · 111 · and period of variation ·p• from the given ltrh1 nm l'> of C l'phcid v:mahlc , tars in SMC. From 1ha1 they will !ind the distance of SMC __ -· ~~r.:-1:llmn. -,------------j Dclt'1111111c thl' pct iod of l'ul~nrs from their pul~c pro tile in diffi.:renl r.idio frequencies. Find the 1 

5 

6 

7 

displ' rsion by mc:u-u1 ing delay in arrival time of pul~cs al two frequency bands and hence dC'tcnninc di;t:rnccs of the Pulsars. 
Student- " ill find th.: period of diffcrcnl pulsars from their ll:corded pulse proli lcs. Their di,p~rsion in d1ffe1en1 Frequencies and hence di~tancc. 
Stud~ of Quasar 3C 273 :111d dc1cm1inc ii~ rcd-,hifl, rece~sional velocity, distance. apparent m11~ni1udc. ab,olute magnitude and si,.c of 1hc cmi11ing region. Find that i1 is very compac1 yet , c1~ \u111111ous object. 
Students ,, 111 find the red-shift (t) from the spectra of Qusar 3C 273, and from the red-shift they will find the distance using Hubble's law, lhcy wi ll extract apparcnl ma·gnitudc from the gi\'cn mrn!.!t: and the absolute magnitude from the calculated distance. and final\) size of the source. Dt:1crm me 1hc 1otational velocity and ma,s of the Saturn. Study the differential motion of rin11 par11cks 10 chcc1' that ,ing particle~ follow the Kcplcrian orbit, hence determine the mnss o~f I Saturn 
Students \\ ill use the spectra of Saturn 10 find Doppler shill (blue shill and red shill). From this 1 
1hey "ill 1:stimatc rotational velocity of Saturn, its inner ring and outer ring. They will also find ! uul the ma., ~ ol Saturn us111g the Velocity of ring applying Newton' s law· of Force F=G~lm/r'.! = I nw2/r. 
Stud) of proper motion of 61 Cygni. Find the proper motion of 6 I Cygni star over the duration I uf nearly l 00 )Car, from two recorded observations with 1his given time gap. 
Students \\ ill find the prop,·r mot ion of 61 Cygni star over the dura1ion of nearly I 00 years from 1 t\\O recorded oh,crvation~ vith tl1i~ given lime gap. __ 

8 I Stud~ ol 01 bit of a visual binary star Krnl,\l'.r 60. Construct an orbit dingrnm in order lo verify I that tlm binary system follows Kepler 's law of molinn (verify I st and 2nd law). Use Kepler's 3rd la,, 10 determine the ma,~ of Kruger 60 hi,rnry syslt:m. 
'-i1Uden1, will make an orbit diag,ram from th,· recorded obscrvalions. This orbit will fo rn1 an dltpt1~al path. I 10111 thi~ they will prove the Kcplar's law of motion and deduce the mass of B111arv ~\ stt:111 f1nm the ) rd law. 

'J -· l)e\eiop· Python (Jup) ICr) 't\01cb11ok for (a) I IR diagram- ii Siar c\u~lcr (b) Hubble's Lnw (c) 1 l'i·nud-l.un11nu, il) Rl!lat ion (d) Kepler'~ I.aw (~lake use of data from experiments I, 2, 3 nnd 1 lor Kepler, Jaw u,c l'lanclar) data from reference hooks in the syllnhus) 1 ~1Udc:n1, \\ ill u,e I') 1hon-111atplotlib 10 create diagram~ and available modules in Python to fit 

L;~ '.': '~~" J ~l'c;:;~,•pla;~~~k ~ -
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1\1,Sl•, (Physk s) Sl•mcs frr-11 1 

Progium - - SubJ1.,ci- -E Yl1ll1' i---som ci.lcr 

M .Sc. Physic!- -----2----•1-----, 1-1 _ ___._--1 

C1,)\trs~ Cade C.\HH'lic T itle -----•- c our:.c Typu 

PIIY-PR ] h2 (I\) EIN·trnuics l .i k l!l lve 

Cr~ult l lours Per Wcl•k (IJ- 1'-P) 

I 

(l 0 6 

Mn1tinmm ~ lurks CIA 

100 lO 70 

Leurulng Ohjcc1ins (1.0): 

The 11h.kc tiw n1"1his cuursc is 111 p11widl· l·-. p.:1 i1111:11111 I ~I- il ls on cxpc1 i111c111~ rclntcd lo 1:h:cllunic~ ~uch 

n~ 11 ,111, istm-::. mi.:n)p1 ucl.'s, ,11 etc. 

C'ourSl' Oucrnm,·s (CO): 

co l~xpc.:tl'd C\mn.c Outconll's Cl. 

No, J\t thl.' l"lld of the c,,111 se, thll ~tudl' III~ will be nhle to: 

- --- --- - - - - - -- ---
I l111e1 Jll l' I dntn :md km II ho\\ the iinp1>1 l11111 purn111ctcrs rnn hl' lkrivcd liom II g1ve11 ll, /\11 

~\'l of ll'Sll l\S 
- - - - - - - -
2 llnch:rstand lhc opcrn1io11nl p1 inciplc of lhcsc co111plmcn1s whi le us ing them ro1 U, An 

·~pcri111c111nl ill\ l'Stigntions. 

,- --- - - --- - ---- ---
' ~ cnrn the ph~!>kS uf d1 ffcn:nt d ectronic i11strumrnt111io11~ nnd the wnys lo improw l l, An 

hl' ~ignnl qun lity from nny ekctronic circuit. 

C l.: Cog1111in: Ll'vc.:1:- (R-Rcmcmbi . .'r, U-Umkr..;1and1 ng ; Ap-J\ pply: An-J\ nnlyzc; E­

Evnl11 11h.:; C-C, cnlc). 

C 0 -1'0/ l'SO Mnppin~ for tlw l'oursc: 

~ 
PTis l'~o 

I '2 J -I 5 ll 7 s q 10 11 I 2 3 4 5 

C'O - - - - - ---- --,_. -
CU I J J 1 2 I I 2 2 I I I 2 1 2 2 I 

- - -- - -- - - - - - --
CU2 3 J 1 2 I I 2 2 I I I 2 2 2 2 I 

C03 
-- - - ·-- - - - - - r-- - -·---

J J 2 2 I I 2 2 I I I 2 2 2 2 I 

"3" - Strong; ":!" - ~ll1dcmtc. " I"- Low: "." No Corrc lntion 

2s I r ., ,: ~ 



r ♦ 

List o fE ts· xpcnmcn 
S.no. Experiments 

I Experiments with microprocessor. 
(a)Convert BCD in lo binary & vice versa. . I 

(b) To transfer group of data blocks from one location to another location. I 
(c) To write programme for addition & subtraction. 

I (d) To write programme for multiplication & division. 
' 2 Logic gate studv DTL & RTL. 
I 3 To study& verify the Demorgon's TI1eorem. I 4 Study of Adder/ Sub1ractor. 

5 Study of Encoder & Decoder. 
6 Study of Multiplexer & Demultiplexer 
7 Study of digilal 10 analog converter. 
8 Study of analog to digital converter. I 9 Study of 4-bit Counter/ ri pple Counter. I JO Study of left/right shif\ register. i 11 Studv of read only memory. 
12 Studv of Random Access Memory. 
13 Study of Phase locked loop. 
14 Study of BCD to seven segment Decoder. 
15 Study of modulation & dcmodula1ion. I 

16 Optical fiber based experiment. 
i 17 Microwave characterization and measurements. 

26 I Pag e 

_j 



I 
j 
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Program 

M.sc·. I 

Course Code 
I 

PHY-PR 363 (C) 

Credit 

. 
3 

Maximum Marks 

100 

M Sc (Physic ) s s emestcr-111 
Subject I Year Semester 

Physics 2 Ill 

Course Title Course Type 

Physics of Nano-materials Elective 

Hours Per Week (L-T-P) 

L I T I p 

0 I 0 I 6 
' 

CIA ESE 

JO 70 

Learning Objectins (LO): 

The course aims to equip students to develop a comprchensil'e understanding of l'arious techniques for 

S)nthes1zing, charact~rizing, and analyzing nanomatcrial 's, along with the abilicy to interpret and apply data 

obtained through advanced anal)1ical methods for materials science and nanotechnology research. 

Course Outcomes: 

co Expected Course Outcomes 

No. At the end of the course, the students will be able to : 

I ll.Jnderstand the concept of synthesis of nano-materials by different synthesi! 

methods and analyze their band gap energies. 

2 r,nalyze the structural properties and various lattice parameters by x-ray 

idiffraction techniques and predict their crystal structure. 

I 
3. ~ o understand the nano behavior of materials in terms of electrical, thermal 

nd optical properties. 

. . 
CL: Cognitive Levels CR-Remember; U-Underslandmg; Ap-Apply; An-Analyze; E­

Evaluate;C-Create). 

CO-PO/PSO Mapping for the course: 

~ 
l'V S 

t-';::,v 

I 2 3 4 5 6 7 8 9 10 II I 2 3 4 

co 
COJ 3 3 2 2 I I 2 2 I I I 2 2 2 2 

CO2 3 3 2 2 I I 2 2 I I I 2 2 2 2 

C03 3 3 2 2 I I 2 2 I I I 2 2 2 2 

II II • II II , II II II /I 

3 Strong, 2 - Moderate, I • Low; - No Corrclat1on 
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Ap 

An 

An 

5 

I 

I 

I 

I 
I 
I 



S.no. --·-
I 
2 
3 
4 
5 
6 
7 

8 
9 
10 

11 
12 

13 
14 

---
15 
16 
17 
18 

• 

IS 0 ~xpcnmcn s: L' t f E ----.. 
Ex pcrimcnts --· -S) n1hcsis of II-IV semiconductor nanoparticlcs hv wet chcmic;il method. .J 

S) nthesis of nanopar1 icles (210~) by Combustion me1hod. ----- - -
Synthesis of nanopar1ic\es b, Sol-gel method. ------
Synthcsis of nanopar1icles by Ball milling method. ---· Synthesis of Quantum cel ls structures usinQ vacuum coating unit. 

-1 

---Sl nthesis of nanopar1iclcs Hsing Solid slate reaction method. · . ___ -- -Measurement of hnnd gap energy nnd ~ile of the nano par1iclc of 11-1\1 scmiCC1nduc10r usin g , 
absorption speclropho1omc1cr. 
To make the peak a,~ •sis of JR lrnn~mis~ ion ~clr:t of nanopnr1 k~~.i!:_!LfI!_R spcc1r~:nelcr. 
Study of effec1 of cappi1_:g. ~ en1 on ~ey 1,e of 1hc nanopar1iclc during~ nthesis. __ _ _ _ 
To dclem1ine 1he average particle s17.c of nano materials by XRD using Shcrcr's fonn11lo. 

_j 

I 
i 
I 

To determine the Hall eoeflicien1 nnd carrier 1~ pc for n semicondud ing n:111opnr1iclcs. 
To determine the !:land gap of a given scmicond11c1or using Four probe method from 

-1 
nion l 

tempcra1ure to 100°C. 
To cle1ermine 1hc average size of naonpar1icles using Zclasin:r. 
To measure the change of diclcc1ric cons1nn1 and dielectric loss or nnnopartide wi1h 1hc chong C 

~ f~ i~nnl fr~ e~C)' bl impcdnncc rmnlp er. - -To charac1criz.c 1hc mechanical propcr1ics by tcnsile testing. -- --To csl ima1c 1he J)ar1icle size b2 EM. -- -- - - -To perform electron diffrnction anal)sis from TEM image. - - -To do ro11!!,hncss :111nl) ~is of nanostruc\urcd sample using /\FM. ---
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MS (Pl 
. 

. c . iysics) Semcsfcr-111 
Program Subjocr Ycnr Scmcsw 

M.Sc. Physics 2 111 

Course Code Course Title Course Type 

PBY-PR 364 (D) Space Physics Elective 

Credit 
1, 

I lours Per Week (L-1-P) 

-·-
L T 

p 

3 0 0 6 

Maximum Marks CIA ESE 
~ 

,_ 

100 30 
70 
---·-

Learning Objeclives (LO): . . 
The objective of this course is to provide cxpcrimcntnl skills in the field of Space Physics. 

Course Oulcomes: 

co Expected Course Oulcomes 

No. Al the end of the course, the students will be able 10 : 

I Gain a deeper understanding of our spocc and the fundamenfol principles governing 

it. 

2 Develop observational and experimental ski lls, enhancing precision in 

rneasurements. 

CL: Cognitive Levels (R-Rcmernber; V-UnderstanJrng; Ap-Apply; An-Analyze; E­

Evaluate; C-Creatc). 

CO-PO/PSO Mapping for lhe course: 

~ 
l'U 

p~ 

s 
0 

co I 2 3 4 5 6 7 8 9 10 II I 2 3 4 

COi 3 3 2 2 I I 2 2 I I I 2 2 2 2 

CO2 3 3 2 2 I I 2 2 I I I 2 2 2 2 

C03 3 3 2 2 I I 2 2 I I I 2 2 2 2 

U II , II ti , II 11 II It 

3 Strong, 2 - Moderate, I - Low; - No Correlatron 

29 I Pa ge 

CL 

5 

I 

I 
I 



Ust o{ Kl\H'f:.:in:.;.,c:.:n.:.:t~s:;.._ ___________ _ 
~ n1.\. -~~-= : __ ---~---~ _ -· --~- \.~x·~~!'!~nts_ _ __________ _ _ ___ n_~-_-,_ti._,'_" ,,1 -:1:~~ 1.)\1':...:'-:...:'f:...:'..:.:"l.::.' .::.S..:.:\11:.;,'-:.._ ___________________ _ _ ____ $_:tt_1,,t; ~' \ ~ \\l\ ·_~~t __ _ 

:\ ::-tt\' m~m ,,i ''--"t~n.'11.k 
~m.h· ,,f c, ,m$i.:in ,,f,hc \miwrsc and cnlrnln\c then •e of the Universe. 

6 

lu iter' ~ ~INln and ~ ·ed of\i!!h\. 
8 lxtem,in:nion of Pulsar 'riod and dis\nncc. 9 Photo-cle<:tric hmcnne,r,· of P\eiadcs star c\us\er. 10 The larn.e s~ale structure of the Universe. 

30 \ P age 
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I• 

M Sc (Physics) S . cmt>s er- 111 
Program Subject Year Somcs lcr 

M.Sc. 
-

Physics 2 111 

Course Code. Cout'se Title Course Typ1..' 

Pl IY-PR 365 (E) Quuntum Computing Ekc livc 

Credit . Hours Per Wcok (L-T-P) .• ,, 
L p 

. T 
- --

3 0 0 6 

Mnx.imum Mnrks C IA ESE 
, . 

100 JO 70 
-

Lcnrning Objrrti\lcs (LO): 

TI1e objective of th is course is to provide cxpcrimcntnl sl-.i lls in tho fie ld of Q11n11U1111 Comp111 ing 

Course Outcomes (CO): 

co Expected Course Outcomes 

No. At the end or the course, the studcnls wi ll be :1blc lo : 

1 Dcmonstrnle u comprehensive 11ndcrs1nnding of the fundnllll'lltnl principles ol 

111antum mechanics ns they npply to q11an1urn computing, including supcrposi1io11, 

!entanglement. nnd quantum measurement 

2 rro design quontum a lgorithms for various compulotionnl pro blems 

3 ro analyze factoring, dntnbosc search, and opt11111Lation. us ing techniques 

such as quantum circuit construction and quantum gntc operations. 

4 Develop a solid grasp of q uantum i11 forrna11on theory. 

CL: Cognitive Levels (R-Rcrnembcr; U-Undcrs1ancling, Ap-Apply; An-Annlyzc; E­

Evaluatc; C -Crcatc). 

CO-PO/ PSO Mapping for the course: 

~ 
!'US l'::SU 

I 2 3 4 5 6 7 8 9 10 II I 2 3 " 
CO i 3 3 2 I 2 - 2 I - 2 I 3 I 2 -

CL 

U,/\p 

U,Ap 

U,/\p 

U,/\p 

5 

-
CO2 

-- --- - -- -
3 3 3 2 2 - 2 I - 2 I 3 I 2 . -

CO3 3 3 3 2 2 I 2 I - J I 3 I 2 - -
CO4 3 3 3 2 2 I 2 I - 3 I 3 I 2 - -

fl If ' ' J - Strong; '2' - Moderate; "I"- Low, ". " No Correla I 10 11 
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L' fE 1st o xocnmcnts: 

S.no. Experiments 

1 Quantum States and Gates: verification of gates. 

2 Quantum Superposition: Prepare the qubits in a superposition state using the Hadamard gate. 

3 Quantum Entanglement: Create an entangled pair of qubits (Bell state) using quantum gates. 

4 Quantum Teleportation: Prepare and verify an arbitrary qubit and an entangled pair of qubits. 

5 Grover's Search Algorithm: Simulation of Grover's algorithm to search for a marked item in an unsorted 

list using a quantum circuit. 

6 Quantum Error Correction: Simulate a simple quantum error-correcting code and compare the fidelity of 

corrected vs. uncorrected qubits. 

7 Simulation of the behavior of a simple quantum system (e.g., a two-level quantum system) on a quantum 

computer. 

8 Quantum Variational Algorithms: implementation of Variational Quantum Eigen solver (VQE) to find the 
ground state energy of a small molecule and Compare the VQE result with classical methods. 



. . -
l' Program Subject Year Semesler 

M Sc (Physics) Semester III 

M.Sc. Physics 2 111 

Course Code Course Title Course Type 

PHY-620 Physics for socicfy Elective 

Credit Hours Per Week (L-T-P) 

L T p -

2 2 I 0 

Maximum Mnrks CIA ESE 

100 30 70 

Learning Objcctiye (LO): 

The objective of this course is to understand the basic physics principle which is applicable in the 

activities which is prevalent in society such as sports, use of house hold devices, optical devices 

etc . 
Course Outcomes (CO): 

co 
No. 

Expectccl Course Outcomes 
CL 

At the end of the course, the students will be able to: 

Understand the concepts of motion and it s various types. Explain mass, inertia, force, Ap 

and linear momentum. Comprehend torque, angular momentum, and Newton's laws of 

motion. Analyze work and energy, distinguishing between kinetic and potential 

energy. Explore the conservation law of angular momentum and its applications in 

gymnastics. Understand the effects of gravity and the concept of center of mass in 

sports like high jump, diving, and gymnastics. DifTerentiate between static and 

dynamic equilibrium and their roles 111 weightlift ing, gymnastics, running, and 

sprinting. Analyze projectile motion in sports like javelin throw and shot put, as well 

as the Magnus efTect in baseball, soccer, and cricket. 

2 Understand heat, temperature, entropy, pressure, heat capacity, and specific heat. An 

Explain the laws of thermodynamics and the Celsius temperature scale. Comprehend 

thermocouples and their applications. Explore the Seebeck and Peltier efTects. 

Understand phases of matter, phase transitions, and work ing principles of heat engines 

3 

4 

and refrigerators. Ana ly1e the functioning of air conditioners (A Cs). 

Understand the behavior of fluids, including gases and liquids. DifTerentiate between An 

steady now, laminar flow, and turbulent llow. Explain Bernoulli's principle and its 

applications in aircraft night and wind turbines. Analyze the continuity equation and 

its implications in pipe now. Understand the design and applicat ions of nozzles and 

diffusers. Explore Pascal's law and its applications in hydraulic systems like presses, 

lifts, and brakes. 

Understand optical phenomena, ,· including renection, refraction, interference, U 

polarization, difTraction, and dispdrsio11 . Identify and describe types of mirrors and 

their applications. Identify and dedcribe types of optical lenses and their applications. 

Analyze the principles and applications of telephoto lenses and polarizers. Understand 

the functioning of optical devices such as microscopes and telescopes. Explore the 

biological optical device - the eye, and understand conditions like short-sightedness, 

far-s ightedness, and their treatments. 

CL. Cognitive Levels (R-Remernbcr, U-Undcrstandmg; Ap-Apply; An-Analyze; E­

Evaluate; C-C~eate). 

3lf> age ~cl/l ~: ~p----~ 

---



Wii -

CO-PO/PSO Mapping for the course: 

'-. 1'0 
Pos " co '----.... I 2 3 4 5 6 7 8 9 JO 

COi 3 3 I 3 I I 3 2 I 2 
CO2 3 3 I 3 I I 3 2 I 2 
C0 3 3 3 1 3 I I 3 2 I 2 C04 3 3 I 3 I I 3 2 I 2 
"3" St "2" M ·1 

• 
- , rong; - 1 oucratc; " l "-Low; "-" No Correlation 

Detail Syllabus 

Unit 1: Mechanics and Dynamics in Sports 

PSO l 
11 I 2 3 I 4 5 I 

I 

3 I 
I 

3 3 3 3 I 
3 3 3 3 I 3 I 

I 

3 3 3 3 I 3 I l 
3 3 3 3 I 3 1 I 

Motion and its types, Mass, Inertia, Force and linear momentum. Torque and angular momentum. Newton's law of motion, Work, Energy: kinetic and potential Energy; Conservation law of angular momentum and its role in gymnastics, Gravity, Center of mass and its role in various sports- High jump, diving and gymnastics; Equilibrium: static and dynamic equilibrium and its role various sports- Weightlifting. gymnastic, running; Projectile motion: Javelin throw and Shot put, Magnus efTect: in relevance to baseball, soccer and cricket. 

Unit 2: Thermodynamics and Heat Applications 

Heat, Temperature, Entropy, Pressure, Heat capacity and specific heat, Laws of thermodynamic, Celsius temperature scale, Thermocouple and its applications, Seebeck and Peltier effects, Phases of matter and phase transition, Working principles of Heat engines and Refrigerators, Air conditioners (ACs). 

Unit 3: Fluid Mechanics and Applications 

Fluids: Gases and Liquids, steady flow, laminar flow and turbulent flow, Bern_oulli's principle and its application in aircraft flight and wind turbines, continuity equation and its implication in pipe flow, Nozzle and diffuser designing, Pascal 's law, Hydraulic Press machine, hydraulic lifts, 
hydraulic brakes. 

Unit 4: Optics and Optical Devices 
Light, Optical phenomena: reflection, refraction, interference, polarization, diffraction, dispersion. Types of Mirror and applications, Types of optical lenses and applications, telephoto lens and applications, polarisers, polarised sunglasses, Microscope, telescopes, Biological optical device: Eye, short-sightedness, far-sightedness and their treatments. 

References: · 
l . "Concepts of Physics" by H. C. Verma 
2. "The Physics of Everyday Phenomena: A Conceptual Introduction to Physics" W. Thomas 

Griffith 
3. "Biomechanics in Sport: Performance Enhancement and Injury Prevention" by Vladimir M. 

Zatsiorsky. ~ (\ Xr~ 4. NCERTPhysics·ll'h . -~ ~ 
s. NCERTPhysic~ clf';, V ~ 
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