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M.Sc. PHYSICS R24 

Course and Credit Structure 

SEMESTER-I (1st Year) 
Sl. 

No. 
Course 
Category 

Course Code 
Course Title L T P Credits 

THEORY 

1 PHPC 24PHPC1001 
Mathematical Methods 
in Physics 

3 1 0 4 

2 PHPC 24PHPC1002 classical mechanics 3 1 0 4 

3 
PHPC 24PHPC1003 Quantum Mechanics-I 

3 1 0 4 

4 PHPC 24PHPC1004 Programming in C 3 1 0 4 

PRACTICAL/SESSIONAL 

5 PHPC 24PHPC1104 
Programming in ‘C’ Lab 

0 0 8 4 

6 PHPC 24PHPC1005 Project-I 0 0 4 2 

TOTAL 14 2 12 22 

 

SEMESTER-II(1st Year) 

Sl. 

No. 
Course 
Category 

Course Code 
Course Title L T P Credits 

THEORY 

1 
PHPC 

24PHPC2001 Classical Electrodynamics 3 1 0 4 

2 PHPC 24PHPC2002 Basic Nuclear& 

ParticlePhysics 
3 1 0 4 

3 PHPC 24PHPC2003 Basic Solid State Physics 
3 1 0 4 

4 PHPC 24PHPC2004 Quantum Mechanics-II 3 1 0 4 

PRACTICAL/SESSIONAL 

5 PHPC 24PHPC2103 Optics Practical 0 0 8 4 

6 PHPC 24PHPC2005 Project-II 0 0 4 2 

7 PHPC 24PHPC2106 MATLAB 0 0 1 1 

TOTAL 14 2 12 23 
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SEMESTER-III [2nd Year] 

Sl. 

No. 
Course 

Category 

Course 

Code 
Course Title L T P Credits 

THEORY 

1 
PHPC 

24PHPC3001 Statistical Mechanics 
3 1 0 4 

2 PHPC 24PHPC3002 Electronics 
3 1 0 4 

 

3 

 

 

PHPE 

24PHPE3003 
Condensed Matter & 
Materials Physics 

 

 

3 

 

 

1 

 

 

0 

 

. 

4 24PHPE3004 Nuclear Science-1(NP) 

24PHPE3005 General Theory of 

Relativity 

 

 

4 

 

 

PHCBOE 

24PHCBOE3006 
Optical Fiber & 
Optoelectronics 

 

3 

 

1 

 

0 

 

4 
24PHCBOE3007 Environmental Physics 

24PHCBOE3008 Thermodynamics 

PRACTICAL/SESSIONAL 

5 PHPC 24PHPC3103 Modern Physics Practical 0 0 8 4 

6 PHPC 24PHPC3009 
Summer 
Internship/Project-III 

0 0 4 2 

TOTAL 14 2 12 22 

SEMESTER-IV[2nd Year] 

Sl. 

No. 
Course 

Category 

Course 

Code 
Course Title L T P Credits 

THEORY 

1 PHPE 24PHPE4001 Relativistic Quantum 

Mechanics & Field theory 
3 1 0 4 

 

2 

 

PHPE 
24PHPE4002 Atomic & Molecular Physics  

3 

 

1 

 

0 

 

4 
24PHPE4003 NuclearScience-2 

3 PHOE 24PHPE4004 Ethics and IPR 3 0 0 3 

PRACTICAL/SESSIONAL 

4 
 

PHPE 
24PHPE4102 

Condensed Matter & 
Materials Physics 
(Laboratory) 

 

0 

 

0 

 

8 

 

4 

24PHPE4105 Nuclear science (laboratory) 

5 PHPC 24PHPC4010 
Major Project/Dissertation 

0 0 16 8 

6 VAC 24VAC4008 Value-added course/MOOCS - - - - 

TOTAL 10 1 24 23 

 
PC---ProfessionalCourses,PE---ProfessionalElective, CBOE---ChoiceBasedOpenElective, 

OE---OpenElective,EC---ElectiveCourses,VAC---ValueAddedCourse,L----Lectures,T---Tutorial, 

P--Practical 
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SCHEME OF INSTRUCTION SUMMARY 
 

 

SL. 

NO. 

COURSE 

WORK- 

SUBJECTS 

AREA 

CREDITS/SEMESTER 
TOTAL 

CREDITS 
% 

I 

(550marks) 

II 

(550marks) 

III 

(550marks) 

IV 

(600marks) 

Total(2 

250 
marks) 

 

1 
Professional 
Core(PC) 

20 21 8 4 53 59 

2 
Professional 
Elective(PE) 

- - 8 8 16 18 

3 
Open 
Electives(OE) 

- - 4 3 7 9 

 

4 

Project Work, 

Seminar and/ 

or internship 

industry 
or 
elsewhere 
(PC) 

 

2 

 

2 

 

2 

 

8 

 

14 

 

15 

5 
Value added 
Courses/M 
OOCS 

- - - - - - 

 TOTAL 22 23 22 23 90 100 

NB: The students are required to choose one elective paper from PHPE-302 & 303 

andanother elective paper from PHPE 304 & 305 in 3rd semester. Those who will opt 

PHPE304 in 3rd semester, they have to opt PHPE 402 & 404 in 4th semester and who will 

optPHPE 305 in 3rd semester, have to opt PHPE 403 & 405 in respective semester. 

Thestudentsarerequiredtochooseoneotherelectivepaper fromPHOE306&307. 



DEPT.OF PHYSICS 5  

M.Sc. PHYSICS SYLLABUS STRUCTURE 

(ChoiceBasedCreditSystem-2022-24) 
 

 

Semester 
 

Course 

 

Course Title 

Hrspe 

rweek 

L-T-P 

Credit 

L--P 

Exam 
HrsL 
--P 

Marks 
 

Total Mid 

Sem 

End 

Sem 

 

 

 

 

I 

24PHPC1001 
Mathematical Methods 
in Physics 

4 4 3 40 60 100 

24PHPC1002 Classical mechanics 4 4 3 40 60 100 

24PHPC1003 Quantum Mechanics-I 4 4 3 40 60 100 

24PHPC1004 Programming in ‘C’ 4 4 3 40 60 100 

24PHPC1105 Programming in ‘C’ 
Lab 

8 4 6 0 100 100 

24PHPC1006 Project-I 4 2 2 0 50 50 

   28 22    550 

 

 

 

II 

24PHPC2001 Classical 

Electrodynamics 
4 4 3 40 60 100 

24PHPC2002 Basic Nuclear& 
ParticlePhysics 

4 4 3 40 60 100 

24PHPC2003 Basic Solid State 

Physics 
4 4 3 40 60 100 

24PHPC2004 Quantum Mechanics-II 4 4 3 40 60 100 

24PHPC2103 Optics Practical 8 4 6 0 100 100 

24PHPC2005 Project-II 4 2 2 0 50 50 

24PHPC2106 MATLAB 1 1 2 0 50 50 

   29 23    550 



 

(Choice Based Credit System-2022-24) 
 

Semester 
 

Course 

 

CourseTitle 

Hrs 

per 

week 
L-T-P 

Credit 

 

L---P 

Exam 
HrsL 
--P 

Marks  

Total Mid 

sem 

End 

Sem 

 

 

 

 

 

 

III 

24PHPC3001 
Statistical Mechanics 

4 4 3 40 60 100 

24PHPE3002 Electronics 
4 4 3 40 60 100 

24PHPE3004 
Condensed Matter 
&Materials Physics 

 

4 

 

4 

 

3 
40 60  

100 
24PHPE3003 General Theory of 

Relativity 

24PHPE3005 NuclearScience-1 

24PHCBOE3006 
Fiber Optics & 
Optoelectronics 

 

4 

 

4 

 

3 
40 60  

100 
24PHCBOE3007 Environmental Physics 

24PHPC3008 Modern 

Physics 

Practical 

8 4 6 0 100 100 

24PHPC3009 Project- III/Summer 
Internship 

4 2 0 0 50 50 

   28 22    550 

 

 

 

 

 

IV 

24PHPE4001 Relativistic 

Quantum 

Mechanics& Field 

theory 

4 4 3 40 60 100 

24PHPE4002 
Atomic & Molecular 

Physics 
 

4 

 

4 

 

3 
 

40 

 

60 

 

100 
24PHPE4003 NuclearScience-2 

24PHOE4004 Ethics& IPR 3 3 3 40 60 100 

24PHPE4005 
Condensed Matter& 

Materials Physics 
Practical 

 

8 

 

4 

 

6 

  

100 

 

100 

24PHPE4006 Nuclear science 
Practical 

24PHPC4007 Major 
Project/Dissertation 

16 8   200 200 

24VAC4008 Value Added Course / 

MOOCS 
0 0 0 0 0 0 

   36 23    600 

Grand Total 120 90    2250 

7 
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CO1:Explainaboutthecomplexvariableandtosolvedifferentcontourintegrals. 

CO2:Understandtheconceptsoftensoranalysis andrepresentation. 

CO3: Develop a complete idea about the group theory and group 

representations.CO4:Acquireinformationonspecialfunctionsforvariousapplicationsinph 

ysicalproblems. 

CO5: Develop a complete idea about the beta and gamma functions and its applications 

CO6: Integral transformation helps the student in studying the time domain problem 

in frequency domain 

Course Code: PHPC1001 No. credits: 4 

Course Name: 
MATHEMATICALMETHODSOF 

PHYSICS 

End Sem Exam& 

Cycle Test: 
60+40 

 

Course Educational Objectives This 
course enables the students: 

CEO1 :Tofocusonpartialderivative anditsmethods. 

CEO2 :TomakethemunderstandaboutLaplaceandFouriertransform. 

CEO3:To calculatethegradientsand directionalderivativesoffunctionsofseveralvariables 

CEO4 : To introduce the concept of Vector differentiation and integration that 

findsapplications 

invariousfieldslikesolidmechanics,fluidflow,heatproblemsandpotentialtheory 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-I ComplexAnalysis [13Hours] 

Analyticfunctions,Cauchy- 

Riemannconditions,TaylorseriesLaurent’sseries,theresidueTheorem,  improper 

integration, evaluation of single and multivalued functions, 

branchpointsandbranchcuts,Contourintegrationinvolvingbranchpoint. 

Unit-IITensorAnalysis [13Hours] 

Introduction, Types of tensor, algebraicproperties of tensors: addition, subtraction and 

contraction of tensors, generalized KroneckerdeltaandLevi-Civitasymbols,symmetricandanti- 

symmetrictensors,Quotientlaw,Covariantderivativeoftensor,FundamentalTensor,Cartesiantens 

or,Christoffelsymbol. 

 

Unit-IIIGroupTheory (SelfStudy) [13Hours] 

Definition of groups, subgroups and classes, Types of groups, Cayley’s theorem, 

Grouprepresentations,characters,irreduciblerepresentationsofSU(2)andO(3)groups. 

Unit-IVMathematicaltransformationsandSpecialFunctions [13Hours] 

 

Fourier transform and Laplace transform, Legendre Polynomials, generating 

functions,Recurrence formulae, orthogonal of Legendre’s polynomial, Bessel generating 

function,Recurrenceformula,orthogonalitypropertiesofBessel’spolynomials. 

 

Unit-VBeta and gamma functions: [12Hours] 

 

Relationship between the beta and gamma functions; Reduction of some classes of integrals 

to gamma functions; Sterling’s formula; Derivation of values of gamma functions. 

 

 

Textbooks: 

1. MathematicalMethodsofPhysicsbyMathewsandWalker(W.A.BenjaminInc.) 

2. ElementsofGroupTheorybyA.W.Joshi(New AgeInternationalPublisher) 

3. MatricesandTensorsinphysicsbyA.W.Joshi(NewAgeInternationalPublisher) 

4. MathematicalMethods forPhysicistby G. Arfken 

andH.Weber,AcademicPress(Elsevier) 

 

ReferenceBooks: 

1. MathematicalPhysicsbyB. D.Gupta(VikasPublishingHouse) 

2. MathematicalPhysicsbyP.K.Chattopadhyaya(NewAgeInternational) 
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CEO1:TointerprettheconceptsofHamiltonianMechanics. 

CEO2: To explain generating function, canonical transformation & Poisson 

brackets.CEO3: To illustrate the dynamics of a rigid body and non-inertial frames of 

reference.CEO4:Toformulatethe conceptsofcoupledoscillators. 

CO1:TheLagrangianandHamiltonianapproachesinclassicalmechanics. 

CO2:TheclassicalbackgroundofQuantummechanicsandgetfamiliarizedwithPoissonbrackets 
andHamilton-Jacobiequation 

C03:KinematicsandDynamicsofrigidbodyindetailandideasregardingEuler’sequationsofmotion 

CO4:Theoryofsmalloscillationsindetailalongwithbasis ofFreevibrations. 

CO5: To demonstrate knowledge and understanding of transformation and Hamilton Jacobi 

Theory 

CO6: Motion in non-inertialframes of references will also be studied in order to understand the 

effect of forces acting on rotating particles. 

Course Code: PHPC1002 No. ofCredits: 4 

 

CourseName: 

 

CLASSICALMECHANICS 
EndSemExam&C 

ycle Test: 

 

60+40 

 
Course Educational 
ObjectivesThiscourseenablesthe 
students: 

 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbeableto: 
 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-ILagrangianand Hamiltonian formulation [13 Hours] 

Survey of elementary principles: review of the Newtonian mechanics, constraints, D'Alembert's 

principle, Lagrange’s equation, its application to simple problems. Variational Principles and 

Lagrange’s equations: calculus of variations, Hamilton's principle, derivation of Lagrange's 

equation from Hamilton's principle, its application, Hamilton's equation of motion: Legendre 

transformations and Hamilton's equation, cyclic coordinates, physical significance of 

Hamiltonian, Principle of Least Action. 

 

Unit-II Canonical Transformations [13 Hours] 

Types of Generating Function, conditions for canonical transformation, Integral Invariance of 

Poincare, Poisson Bracket and Lagrange Bracket, Poisson and Lagrange Brackets as Canonical 

Invariant,Liouville’s theorem. 

 

Unit-IIIHamilton Jacobi Theory[13 Hours] 

Hamilton-Jacobi Equation for Hamilton’s Principal Function, Harmonic Oscillator and Kepler 

problem by Hamilton-Jacobi Method, Action-Angle Variables for completely Separable System, 

Kepler Problem in Action-Angle Variables. 

 

Unit-IV Rigid body kinematics and dynamics [13 Hours] 

Generalized co-ordinates for rotation, rotation as orthogonal transformation, general motion of a 

rigid body, Euler- angles, angular momentum and kinetic energy of rotation in terms of the 

Euler-angles, rate of change of a vector, inertia tensor and moments of inertia, Euler’s equations 

of motions, motion of a heavy symmetrical top, coriolis force. 

 

Unit-V Small Oscillations [12 Hours] 

Formulation of the problem, example of two coupled oscillators, eigenvalue equation, principal 

axis transformation, normal coordinates & normal mode of vibration, free vibration of triatomic 

molecule. 

Text book: 

Classical Mechanics- by H. Goldstein (Addison-Wesley) 

 
Reference books: 

1. Classical Mechanics by S. N. Biswas, Books and allied Publisher Ltd. 

2. Classical Mechanics by J.C. Upadhya, Himalaya Publishing House. 

3. Classical Mechanics by Landau and Liftshitz (Butter Worth) 



DEPT.OF PHYSICS 12  

Course Code: PHPC1003 No. ofCredits: 4 

CourseName: 
PROGRAMMING FOR 

PROBLEMSOLVING USING ‘C’ 

EndSemExam&C 

ycle Test: 
60+40 

 

Course Educational 

ObjectivesThiscourseenablesthe 

students: 

CEO1 :To formulate problem statements, translate into program and then execute theprograms. 

CEO2 :To analyse a problem for knowing its efficiency and decompose it intofunctions 

approach. 

 

CourseOutcomes:Uponsuccessfulcompletionofthiscourse,studentsshouldbeableto: 

CO1: Memorize features of structure oriented programming and describe control statements, 

arrays, structures and pointers. 

CO2:Classify various types of statements and demonstrate programs on control structures, 
arrays, functions, pointers and structures. 

CO3:Solve problems using different programming logics and can able to discover better 

solutions. 

CO4:Analyse different programs by experimenting on them and estimating their 

efficiency. 

CO5: Evaluate complex programs by verifying their logics and justify their results. 

CO6: Develop applications and projects using various features of structure oriented 

programming. 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-I: [13Hours] 

Programming: Basic structure of C program, C compilers, C Tokens, keywords, 

identifiers, data types, variables, standard I/O statements, Operators classifications, 

Branch Control Statements: if, if..else, else if ladder, nested if, switch..case. 

Unit-II: [13Hours] 

Iteration Logic: while, do-while and for loop, nested loop.  

1-D Array: declaration, initialization and 1-D array operations.  

2-D Array: declaration, Initialization and 2-Darray operations 

 

Unit-III: [13Hours] 

Character arrays and Strings: String operations and string handling functions: 

strcmp(), strcat(), strcpy(), strlen().User Defined Functions: Function categories, 

parameter passing in functions, passing arrays to functions 

 

Unit-IV [13Hours] 

Structures: Declaration and initialization of structures, accessing structure elements, 

structures and arrays 

Unit-VSelf study [12Hours] 

Pointers: Declaration and initialization of pointers, pointer arithmetic, 

pointer with array, call by address concept 

Textbooks: 

(1) E. Balaguruswamy, Programming in ANSI C, 7th edition, Tata McGraw-Hill 

(2) Let us ‘C’ by YashwantKanethekar, 16th edition, BPB Publications 

ReferenceBooks: 

 

1) ProgramminginC,byReemaThareja,2ndedition,OUPIndia 

2) CProgrammingandCodingbyswatisaxena,BPBPublication 
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CEO1:Providingfundamentalknowledgeabouttheoperatorsandtofamiliarwithdifferentquantump 
ictureandproperties of materials. 

CEO2: Providing knowledge of mathematical concepts and angular, spin and 

totalangularmomentumoperators. 

CO1: Know basic principles of quantum mechanics and operator formulation of quantum 
mechanics. 

CO2:Understand matrix form of the operator and different pictures. 

CO3:Explain Rotation and Orbital Angular Momentum & its operator form. 

CO4:Evaluate Spin angular momentum and total angular momentum. 

CO5: Apply the mathematical methods to various problems. 

CO6: Analyze the Recursion relations 

CourseCode: PHPC1004 No.ofCredits: 4 

Course 

Name: 

 

QUANTUMMECHANICS-I 
EndSemExam& 

CycleTest: 

 

60+40 

 
Course Educational 
ObjectivesThiscourseenablesthe 
students: 

 

 

CourseOutcomes: 

Uponsuccessful completionofthiscourse,studentsshould beableto: 

 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-I Operator Method in Quantum Mechanics: [13 Hours] 

Linear vector space[Hilbert space], Dirac’s Ket and Bra notations & its properties, Scalar 

product of vectors and their properties, Dirac delta function, Different types of operators: 

linear operators, Adjoint operators, Unitary Operators, Expectation values of dynamical 

variables and physical interpretation of Hermitian operators, Eigen values and 

eigenvectors, orthonormality of eigen vectors, probability interpretation, Degeneracy, 

Schmidt method of orthogonalisation, 

Expansion theorem, Completeness and closure properties of the basis set, Coordinate and 

momentum representations, compatible and Incompatible observables, Commutator 

algebra, uncertainty relation as a consequence of non- commutability, minimum 

uncertainty wave packet. 

 

Unit-II Matrix Formulation of Quantum Mechanics [13 Hours] 

Linear Transformations, Matrix form of an operator , Change of Basis, Similarity and 

Unitary transformation of basis vectors and operators. Schrodinger Equation and the 

Eigen value problem :Energy Representation. 

 

Unit III Quantum Dynamics: [13 Hours] 

Time evolution of quantum states, Time evolution operator and its properties, 

Schrödinger picture, Heisenberg picture and Interaction picture, comparison of three 

pictures, Symmetry principle and conservation laws, the one dimensional Harmonic 

oscillator in Matrix method, Matrix representation and time evolution of creation and 

annihilation operators 

Unit-IV Orbital Angular Momentum and their properties: [13 Hours] 

Orbital angular momentum operators as generators of rotation, Lx, Ly, Lz and L2 and their 
Commutation relations, Raising and Lowering operators(L+,L-),Lx,Ly,LzandL2inspherical 
Polar coordinates, Eigen values and Eigen functions of Lz and L2 (operator method),Matrix 
representation of Lx,Ly,Lz and L2 

Unit-V (Self Study)Spin and Total Angular momentum and their properties: [12 Hours] 

Spin, Spin ½ particles, Pauli spin matrices and their properties, Eigen values and Eigen 

functions.Total angular momentum: Total angular momentum J, Eigen value problem of 

Jz and J2,Angular momentum matrices, Addition of angular momentum and C. G. 

coefficients for the states with (i) j1=½and j2=½ (ii ) j1=1 and j2= ½. 

Recursion relation of C.G coefficients. 

Textbook: 

1. Quantum Mechanics concepts and Applications by NouredineZettili, John Wiley and 

sons, Publications 

Reference books: 

1. Quantum Mechanics by L.I.Schiff, International Student edition. 

2. Quantum Mechanicsby D. Griffith, Pearson Publishers. 

3. Quantum Mechanics by S .Gassiorowicz, JohnWilley edition. 

4. Quantum Mechanics by Eugene Merzbecher, Willey International Edition 
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CO1: To understand structure of ‘C’ program, writing programs, compilation and execution 
process. 

CO2:To develop programs using loop controls and arrays and understand different programs. 

CO3:To develop programs using strings and functions by decomposing a problem. 

CO4:To solve different problems using pointers, structures and understand their functionality. 

CourseCode: PHPC105 No. ofCredits: 4 

 

CourseName: 

PROGRAMMING FOR 

PROBLEM SOLVING USING 

‘C’ LABORATORY 

 

EndSemExam 

 

100 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1 : To develop programs for problems on different applications of array, functions, pointers 

and structure. 

CEO2 :To analyze different problems by comparing and implementing in programming. 

CourseOutcomes:Uponsuccessfulcompletionofthiscours 

e,studentsshouldbeableto: 

MappingofCOswithPOsandPSOs: 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 -          - 

CO2 1 2          - 

CO3 1 3          - 

CO4 1 3           

CO5 1 3           

CO6 1 3           

Avg. 1.16 2.33           

 

Lab Experiment 1:Familiarization with programming environment 

and introduction to the C compiler 

1) Writeaprogramtoinputradiusofacircleand Findthearea,perimeterof it. 

2) Writeaprogramtoinputtwonumbersandswapthemwithoutusingintermediate variable. 

LabExperiment2:Simplecomputationalproblemsusingarithmeticexpressions. 

1) WriteaprogramtoacceptFahrenheitandcalculateitsequivalentCelsius. 

2) WAP toinput threeunequal numbersandfind thegreatestusing conditional operator. 

LabExperiment3:Problemsinvolvingif..else,elseifladder 

1) Write a program to find the greatest using else..ifladder among three unequalnumbers 
given input. 

2) Writeaprogramtofindtherealrootsofaquadraticequationusingif..else when its three 

coefficient values given input. 

LabExperiment4:Problemsinvolvingswitch..case 

1) Write a program to input a lower case alphabet and test whether it is vowel or consonant 
switch case 

2) Writeaprogramtofindthe greatestamongthreenumbersusingswitchcase. 
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LabExperiment5:while,do..whileandforloops: 

1) Writeaprogramtotestanumberispalindromeornot usingwhileloop. 

2) Writeaprogramtotestanumber isprimeornotusingfor loop. 

3) Writeaprogramtotestanumber isArmstrongornotusingdo..whileloop. 

LabExperiment6:1DArrayinteraction,2DArray 

1) Writeaprogramtofindlargestandsmallestintegersinagivenlistof10 numbers in an array. 

2) Writeaprogramto input valuesintotwomatricesinto A[3][3],B[3][3].AddA and B and 

generate the resultant matrix C[3][3]. 

Lab Experiment 7: Strings and User Defined Functions 

1) Write a program to input two strings and test whether they are equal or not using string 
handling functions. 

2) Write a C program which contains three User defined functions namely add(), subtract() 
and multiply(). Each function accepts two integers as their arguments and calculate and 
return the results. 

3) Write a program to create a user defined function and test a number is prime or 

not. 

Lab Experiment 8: structures, pointer and dynamic memory allocation 

1) Write a program to create a structure having members: product id, name, cost. Store 5 

product information into the structure array and then display only those products whose 

cost>=500 

2) Write a program to create a function which swaps two given integers using call by 
address. 

3) Write a program to store ‘n integers using dynamic memory allocation. Find the average 

value of the integers using a user defined function. 

Teaching Methods: Chalk& Board/ PPT/Video Lecture 

• A case study can be given to each student which covers each unit. 

• A Mini Project can be given which the student has to do during the semester break. 

Text Books: 

1) E. Balaguruswamy, Programming in ANSI C, 7th edition, Tata McGraw-Hill 

2) Let us ‘C’ by YashwantKanethekar, 16th edition, BPB Publications 

References: 

3) Programming in C, by ReemaThareja, 2nd edition, OUP India 
4) C Programming and Coding by swatisaxena, BPB Publications 

5) Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language,2nd 

edition, PrenticeHall of India 
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Course Code: PHPC106 No. ofCredits: 2 

CourseName: SEMINARANDPROJECT-I EndsemExam: 50 

 

 
Every student will be assigned one individual project under the guidance of the professors of 

thedepartment.The project can be a theoretical orexperimental related to advanced 

topic,industrialproject, training in a research institute, training of handling of sophisticatedequipment 

etc. 

EachstudentwillsubmitatechnicalreportwithdetailsregardingtheLiteraturesurvey,References,Objectivean 

dPlanof theprojectworkassigned. 

 

 

CRITERIA Max. Marks 

LiteratureSurvey/Reference 10 

Abstract/SynopsisonProjectwork 15 

Presentation/seminar 25 

TotalMarks 50 
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CEO1: Introducing the mathematical tools used in 

electrodynamicsCEO2: 

Teachingbasicprinciplesofwaveguidesandtransmissionlines. 

CO1: After taking this course, students are able to appreciate the need and necessity of 
fourvector notation. They have applied it for Lorentz transformation and written the dual 
fieldtensorwhichisoneofthemajoraspects oftheoreticalphysics 

CO2: They have understood the difference between covariance and invariance of 
variousquantities andappliedit. 

CO3: One of the major advantages of this course is that it is very much related to the real 
lifewhere theionosphereisplayingveryimportantpart. 

CO4: Students now know the basics of scattering and absorption and relate them to real 

lifephenomena. 

CO5: Understand covariant form of Maxwell Equations 

CO6: Analytical skill and the realization of the regular electromagnetic 

phenomena are developed studying the electromagnetic waves. 

SEMESTER-II 

 

Course Code: PHPC2001 No. ofCredits: 4 

CourseName: 
CLASSICALELE 

CTRODYNAMICS 

EndsemExam& 

Cycle Test: 
60+40 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CourseOutcomes: 

Uponsuccessfulcompletionofthiscourse,studentsshould beableto: 
 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-I:ElectromagneticWaves [13Hours] 

Wave equation, Plane waves in free space and isotropic dielectrics, Energy transmitted by 

aplanewave,Wavesinconductingmedia,Skindepth.ReflectionandRefractionofelectromagnetic 

waves at plane interface, relations. Reflection and transmission coefficients,EM wave guides, 

TE, TM and TEM waves, Rectangular wave guides. Energy flow 

andattenuationinwaveguides. 

Unit-II:ElectromagneticRadiation [13Hours] 

Field of a uniformly moving electron, Lienard-Wiechart potential, Radiation from an 

accelerated charge, Fields of an accelerated charge radiation at 

lowvelocity,Larmorformula,. 

Unit-III:Scatteringanddispersion 

[13Hours]R 

adiativedampingofachargedharmonicoscillator,forcedvibrations,scatteringbyanindividual 

freeelectron,scatteringbyaboundelectron,absorptionofradiationbyanoscillator,equilibrium 

betweenanoscillatorandaradiationfield,effectofavolumedistributionofscatters,scatteringfr 

omavolumedistribution,Rayleighscattering,thedispersionrelation. 

Unit-IV(SelfStudy)Plasmaphysics [13 

Hours]Introduction to plasma, Quasineutrality of a plasma, Plasma behavior in a 

magnetic field,Magnetohydrodynamics,Magneticconfinement- 

pincheffect,Instabilities,Plasmawave, 

Unit-V Relativistic Electrodynamics [12 Hours] 

Four vectors, Lorentz transformation of space and time in four-vector form, transformation of 

charge, current densities, electromagnetic potentials, Maxwell’s field equation in terms of four 

vectors. 

 

Textbook: 

1. ClassicalElectricityandMagnetismbyW.K.H.PanofskyandM.Phillips(Additi 
on-Wesley) 

 

Referencebooks: 

1. ClassicalElectrodynamics-J.D.Jackson,JohnWiley andSons. 

2. Introductionto electrodynamics-D.J. Griffiths,PearsonsPublishers. 

3. Lorrain, P. and Corson, D., Electromagnetic Fields and Waves, CBS 

Publishers,2003. 
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CO1:Know propertiesoftheatomicnucleus and deuteron problem 
CO2:Understandprocessesofnuclearscattering and variousnuclearreactions. 

CO3: Basicmodelsoftheatomic nucleus and angular momentum,parity and magnetic moment of 

Nucleus 
CO4:Classification of elementaryparticlesandtheir quantumnumbers. 

CO5: Understand the charge independence of nuclear force and conservation Principles. 

CO6: Symmetry andquarkmodel. 

Course Code: PHPC2002 No. ofCredits: 4 

CourseName: BASICNUCLEAR& 

PARTICLE PHYSICS 

EndsemExam& 

Cycle Test: 
60+40 

 

Course Educational 

ObjectivesThiscourseenablesthest 

udents: 

CEO1: Tofocusonnuclearproperties, deuteron, nuclearscatteringproblem and to 

understandvariousnuclearreactionsandnuclearmodels 

CEO2: ClassificationofelementaryParticles, variousconservationlaws and discussonsymmetryandQuark model 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-I:NuclearProperties [13Hours] 

Basic nuclear properties: nuclear size, nuclear radius, density, charge distribution, 

nuclear mass and binding energy, Bethe-Weizsacker binding energy/mass formula, 

angular momentum, parity, magnetic dipole moment and electric quadrupole moment. 

 

Unit-II:Deuteron and n-p scattering[13Hours] 

 

Properties of deuteron, Schrodinger equation and its solution for ground state of 

deuteron, spin dependence of nuclear forces, electromagnetic moment and magnetic 

dipole moment of deuteron and the necessity of tensor forces. 

 

Fundamental terms related to Scattering, n-p scattering at low energy, scattering cross 

section, scattering length, effective range theory and meson theory of nuclear force. 

Unit-III:Nuclear reactions and models [13Hours] 

Different types of nuclear reactions, Breit-Wigner dispersion relation for s-wave, compound 

nucleus, liquid drop model, Bohr-wheeler theory of fission. 

Magic numbers, spin-orbit coupling, single – particle shell model, its validity and limitations, 

magnetic moments and parities of nuclei at ground state. 

 

Unit-IV:Elementary Particles [13Hours] 

 

Fundamental forces, classification of elementary particles and their quantum numbers 

(charge, spin, isospin, strangeness number, parity, baryon number and lepton number), 

Gellmann-Nishijima scheme with examples, conservation laws. 

 

Unit-VSymmetry and Quark Model [12Hours] 

 

Parity, time reversal, charge conjugation, CPT theorem and its consequences, SU (2) and 

SU (3) symmetry, quark model, eight-fold way: baryon octet and meson octet, baryon 

decuplet, concept of I- spin, V-spin and U-spin, need for color. 

TextBook: 

1. NuclearPhysicsbyR.R.RoyandB.P.Nigam(JohnWiley) 

2. IntroductoryNuclearPhysics,KennethS.Krane,Wiley 

 

ReferenceBooks: 

1. PhysicsofthenucleusbyM.A.Preston(Addison-Wesley) 

2. NuclearPhysicsby S.S.M. Wong(PrenticeHall) 

3. IntroductiontoNuclearPhysicsbyVonH.A.Enge(Addison-Wesley) 

4. Atomicandnuclearphysics.2.Nuclearphysics,S.N.Ghoshal,S.ChandLimited. 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Kenneth%2BS.%2BKrane%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22S.%2BN.%2BGhoshal%22&source=gbs_metadata_r&cad=2
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CourseOutcomes:Uponsuccessfulcompletionof thiscourse,studentsshouldbeableto: 

CO1:Understandtypesofbondingandcrystalvibration.SolidStatePhysics 

CO2:Explain aboutspecificheatofinsulatorsandthermalconductivityofmetal. 

CO3: Illustrate about the energy band and classification of materials on band 

theory.CO4: Know basic information about semiconductor crystals and classification of 

crystaldefects. 

CO5: Know basic information about the dielectrics 

CO6: Physical properties of crystalline solids and to explore the electronic properties of 

various solids around us. 

Course Code: PHPC2003 No. ofCredits: 4 

 

CourseName: 

 

BASIC SOLIDSTATEPHYSICS 
End sem Exam 

&Cycle Test: 

 

60+40 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1:Tofocuson crystalbindingandspecificheatofinsulators 

CEO2: Tomakethemunderstandaboutenergy bandsandsemiconductorcrystals 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           
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COURSECONTENT 

 

Unit-I:CrystalBinding: [13Hours] 

Crystals of inert gases, Ionic crystals, covalent crystals, cohesive energy of ionic 

crystals,Madelungconstant,Hydrogenbondedcrystals,Vanderwall’sinteraction,MetallicBo 

nds,LatticeDynamics-Vibrationsofamonoatomiclinearchain,Vibrationofadiatomic linear 

chain, Dispersion relations, Acoustic and Optic modes, Long-wavelengthlimits. 

Unit-II:Specificheatofinsulators: [13Hours] 

PhononheatCapacity,Debyemodelfordensityofstates,DebyeT3law,Einstein’stheoryof  the 

specific heat Free Electron Fermi gas-Energy levels in one-dimension, Effect 

oftemperatureontheFermi- 

Diracdistributionfunction,Freeelectrongasinthreedimension,Heat Capacity of the electron 

gas, Electrical conductivity and Ohm’s law, Motion inmagnetic fields, Hall effect, 

Thermal conductivity ofmetals,Wiedemann-Franzlaw 

Unit-III:Energybands [selfstudy] [13Hours] 

Nearly free electron model, origin of the energy gap, Bloch functions, Kronig- 

Penneymodel, Wave equation of electron in a periodic potential, restatement of Bloch 

theorem,solution of the central equation, approximate solution near a zone boundary, 

number oforbitalsinaband,metalsandinsulators 

Unit-IV:Semiconductorcrystals: [13Hours] 

Band gap, Electrons and Holes, effective mass, intrinsic carrier concentration and 

fermilevelsofintrinsicandextrinsicsemiconductorsBandgap.Directandindirectgapsemicond 

uctors. Intrinsic mobility, impurity conductivity, donor states, acceptor 

states,thermalionizationofdonorsandacceptors. 

Unit-V: Dielectric properties of materials [12 Hours] 

Defects-Classification of  defects, Point  defects- Schottky and Frenkel defects, 

Linedefects-Dislocation,  Diffusion and ionic conductivity. Dielectrics-Types,local 

electricfield at an atom, Lorentz field, field of dipoles inside cavity, dielectric constant 

andpolarisability-Claussius- 

Mossottirelation,Mechanismsofelectronic,ionicandorientationalpolarisability.Piezoelectri 

c,pyroelectricand ferroelectricmaterials. 

 

Textbook: 

1. IntroductiontoSolidStatePhysicsbyC.Kittel,7thedition,(John-Wiley,1996) 

Referencebooks: 

1. IntroductiontothetheoryofSolidStatePhysicsbyJ.D.Patterson(Addison- 
Wesley,1971) 

2. SolidStatePhysicsbyN.W.AshcroftandN.D.Mermin,(HarcourtAsiaPTELtd.) 

3. PhysicsofCondensedMatterbyPrasantaK.Misra(AcademicPress,2010) 
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CO1: Express the basic mathematical concepts of spherically symmetric field and 3D problems. 

CO2:Provide adequate knowledge on various approximate methods to solve quantum mechanical 

problems.CO3:. Understand various problems by using the approximate methods 

CO4:.Analyse the physical problem and find solutions 

CO5:Illustrate about the variational methods and WKB methods to solve quantum mechanical 

problems 

CO6: Acquire basic information about the scattering problems and to solve various scattering 

problems 

Course Code: PHPC2004 No. ofCredits: 4 

 

CourseName: 

 

QUANTUMMECHANICS-II 
EndsemExam& 

Cycle Test: 

 

60+40 

 

Course Educational 

ObjectivesThiscourseenablesthe 

students: 

CEO1 :Tofocusonthreedimensionalproblemsand approximatemethods. 

. 

CEO2:Toknowabouttheperturbation methodandscatteringproblems. 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-I Three Dimensional Problems: [13 Hours] 

Spherically symmetric system Hydrogen atom, Reduction to equivalent one body 

problem, radial equation, Energy Eigen values and Eigen functions, Degeneracy, Radial 

probability distribution, solution for Angular parts, free-particle problem, Expression of 

plane waves in terms of spherical waves. Solution of Three dimensional Harmonic 

Oscillator in spherical harmonics. 

Unit-II Approximation methods: [13 Hours] 

Stationary perturbation theory[Non-Degenerate case], Rayleigh Schrodinger method for 

non-degenerate case, first and second order perturbation, anharmonic oscillator, general 

theory for the degenerate case, removal of degeneracy, Normal Zeeman effect. 

Stationary perturbation theory [Degenerate case]:linear Stark effect in hydrogen atom. 

Unit-III Time-dependent perturbation theory: [13 Hours] 

Variational method: Ground state of He atom, Transition probability, constant and 

harmonic perturbation, Fermi Golden rule. W. K. B. method: connection formulas, Bohr- 

Sommerfeld quantization rule, Harmonic oscillator and cold emission. 

Unit-IV Quantum Theory of Scattering: [13 Hours] 

Scattering amplitude and scattering cross section, Born approximation, application to 

Coulomb and screened Coulomb potentials, Partial wave analysis for scattering, optical 

theorem. 

Unit- VMore Scattering Problems:[12 Hours] 

Scattering from a hard sphere, Resonant scattering from a square well potential, 

Scattering from an Exponential Potential, Scattering of Identical particles, Symmetric 

and anti-symmetric wave function, Coulomb and exchange interactions 

 

Textbook: 

1. Quantum Mechanics concepts and Applications by NouredineZettili, John Wiley 

and sons, Publications 

Reference books: 

1. Quantum Mechanics by L. I. Schiff,International Student edition 

2. Quantum Mechanics by D. Griffith, Pearson Publishers 

3. Quantum Mechanics by S. Gasiorowicz,JohnWiley edition 

4. Quantum Mechanics by Eugene Merzbacher, Wiley International Edition 
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CO1:UnderstandthebasicopticalinstrumentsandusesCO 

2:Settheopticalexperiments 

CO3:DeterminethespecificparametersusingopticalmethodsCO4:St 

udythecharacteristics ofpolarizationexperiments 

Course Code: PHPC2005 No. ofCredits: 4 

 

CourseName: 
OPTICS(LABORATORY 

WORK) 

 

EndSemExam 

 

100 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1 

:Tofocusonexperimentsoninterference.CE 

O2 :To focus on experiments on 

diffraction.CEO3 

:Tofocusonexperimentsonpolarization. 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 -          - 

CO2 1 2          - 

CO3 1 3          - 

CO4 1 3           

Avg. 1.25 2.6           

 

LISTOFEXPERIMENTS: 

1. Experimentswithopticalbench:Bi- 
prismStraight edgeandnarrowwire 

 

2. Experimentswithspectrometer:SingleandDoublesplit 

3. ExperimentswithMichelson 

 
4. interferometer:DeterminationofAandαThi 

cknessofmicasheet 

5. FabryPerotinterferometer 

6. PolarizationExperimentsBabinetcompensatorEdsar- 
ButlerbandsQuarterwaveplateMallusLaw 
Studyofellipticalpolarizedlight 

 
7. ConstantDeviationSpectrographyCalibrationZ 

eemaneffect 

8. BabinetQuartzSpectrography 

9. Anyothersuitableexperiments 



DEPT.OF PHYSICS 28  

CourseCode: PHPC2006 No. ofCredits: 2 

CourseName: SEMINARAND  PROJECT-II EndSemExam: 50 

 

 

Every student will be assigned one individual project under the guidance of the professors of 

thedepartment. The project can be a theoretical or experimental related to advanced topic, 

industrialproject, training in a research institute, training of handling of sophisticated 

equipments etc. 

EachstudentwillsubmitatechnicalreportwithdetailsregardingtheLiteraturesurvey,References,O 

bjectiveandPlanof theprojectworkassigned. 

 

 

CRITERIA Max. Marks 

LiteratureSurvey/Reference 10 

Abstract/SynopsisonProjectwork 15 

Presentation/seminar 25 

TotalMarks 50 
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List of the Experiments 

MATLAB LABORATORY SYLLABUS 

1. MATLAB variables and data selection using colon operator. 

2. Arithmetic, Trigonometric, and logical operations using MATLAB. 

3. Numbers with different bases and their conversion technique using MATLAB. 

4. Matrix operations using MATLAB. 

5. Solving nth order linear equations using MATLAB. 

6. Solving integration, differential equations and partial differential equations using MATLAB. 

7. Graphics in MATLAB, 2D plots, 3D plots, bar plots. 

8. Programming in MATLAB 1: if-else statement, for loop. 

9. Programming in MATLAB 2: while loop, switch case statements. 

10. Functions in MATLAB: built-in functions and user defined functions with single and multiple 

variables. 

References 

1. Understanding MATLAB: A Textbook for Beginners by S. N. Alam S. S. Alam. 

2. Getting Started with MATLAB: A Quick Introduction for Scientists & Engineers by RudraPratap. 

3. MATLAB: An Introduction with Applications, 4ed by Amos Gilat. 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=S.%2BN.%2BAlam&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=S.%2BS.%2BAlam&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rudra%2BPratap&search-alias=stripbooks
https://www.amazon.in/Amos-Gilat/e/B001I9OW7E/ref%3Ddp_byline_cont_book_1
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CO1:Understand the concept of Relativistic quantum mechanics and K G equation to 

solve quantum mechanical problems. 

CO2:Illustrate the Dirac equation and to get the ideas about the spin orbit coupling. 

CO3:Develop the important concepts of Quantum field theory . 

CO4:Acquire basic information, methods from field quantization and to solve various field 

theory problems. 

CO5: Explain about the field theory. 

CO6: Analyze and apply the field quantization problems. 

SEMESTER-III 
 

Course Code: PHPC3001 No. ofCredits: 4 

 

CourseName: 
 

STATISTICAL MECHAICS 
EndSemExam 

&Cycle Test: 

 

60+40 

Course Educational 

ObjectivesThiscourseenablesthe 

students: 

CEO1 : Tomakethemunderstandaboutrelativisticquantummechanicsandspinorbittheory.CEO2 

: Toprovideanoverallideaaboutthedifferentfieldsandquantization. 

CourseOutcomes: 

Uponsuccessfulcompletionofthiscourse,studentsshould beableto: 
 

 

MappingofCOswithPOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-1 Classical StatisticalMechanics: 

Postulates of classical statistical mechanics, Liouville’s theorem micro-canonical ensemble, 

derivation of thermodynamics, Equipartition theorem, Classical ideal gas, Gibb’s paradox, 

canonical ensemble, energy fluctuation in canonical ensemble, Grand canonical ensemble, 

densityfluctuationingrandcanonicalensemble,equivalenceofcanonicalandgrandcanonical 

ensemble. 

 

Unit-2 Quantum StatisticalMechanics: 

Postulatesofquantumstatisticalmechanics,densitymatrix,Liouville’stheorem,ensemblesin 

quantumstatisticalmechanics,thirdlawofthermodynamics,Idealgasesinmicro-canonicaland 

grandcanonicalensembles, Particleinabox,Maxwell-Boltzman,Boltzman-EinsteinandFermi- 

Diracdistributions. 

 

Unit-3 Fermigas 

Thermodynamic behaviour of an ideal Fermi gas;Electrons in metals, specific heat and Pauli 

susceptibility of electron gas.Equation of state of ideal Fermi gas, Theory of white dwarf stars, Pauli 

paramagnetism. 

Unit-4 Bosegas: 

 

IdealBosegas,Photon,Blackbody radiation and Planck’slaw,Bose-Einsteincondensation. 

Phasetransition:1st order and 2nd order phase transitions, Ising model (one dimensional). 

 

Unit-5 Phase Transition and Critical Phenomena 

Landau theory of phase transitions, Critical exponents, thermodynamic inequalities, Liquid Helium,Heisenberg 

and XY models 

 
Text Book: 
1. Statistical Mechanics – K. Huang, Wiley India 

 
Reference books: 

1. Statistical Mechanics – Landau and Lifshitz,ButterWorth 

2. Statistical Mechanics- R. K. Patheria, P.D. Beale 3rd Ed,ButterWorth 

3. FundamentalstatisticalandthermalPhysics-F.Reif,TataMcGraw-HillEdition 

4. Elementary statistical mechanics, C. Kittel, DoverPublications. 
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CO1:UnderstandaboutthedifferenttypesofamplifierandFET,MOSFET.CO2: 

Acquire differenttypes ofoscillatorycircuitswithapplications. 

CO3: IllustrateonOperationalamplifier andapplications. 

CO4:Explainaboutthedigitalcircuitswithlogicfundamentals. 

CO5: Explainaboutthe application of digitalcircuits. 

CO:6 Discuss about the Mesh analysis. 

Course Code: PHPC3002 No. ofCredits: 4 

 

CourseName: 

 

ELECTRONICS 
EndSemExam 

&Cycle Test 

 

60+40 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1:Tofocusonthedifferenttypes 

ofamplifierandFET,MOSFETandacquiredifferenttypesofoscillatorycircuitswithapplications.Partiald 

erivativeanditsmethods. 

CEO2:TofocusonOperationalamplifierandapplicationsandexplainaboutthedigitalcircuitswithlogicfun 

damentals 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

Unit-I [13Hours] 

 

Mesh Analysis, Nodal Analysis, Superposition Theorem, Thevenin’s theorem, Norton 

theorem’s, Transistors, BJT,Two-port network analysis, Hybridparameters, 

transconductance mod, Clipper and Clamp. 

Unit-IIAMPLIFIERS: [13Hours] 

Transistors, Two-port network analysis, Hybridparameters, transconductance 

model,Frequency response of linear amplifiers, RC and Transformer coupled amplifiers, 

gainbandwidthproduct,feedbackamplifiers,effectsofnegativefeedback,FET:Basicoperatio 

n,pinch off and saturation, ideal dc current voltage relation, MOSFET :Basicstructure, 

principle, mechanism of operation, current voltage relation and applications,Boot- 

strappingtheFET. 

Unit-IIIOSCILLATORCIRCITS: [13Hours] 

Basic principle of oscillators, Feedback criteria for oscillation, Nyquist criterion, 

analysisofPhaseshiftoscillator,Wien-Bridgeoscillator,andCrystalcontrolled oscillator. 

Unit-IVOPERATIONALAMPLIFIERS: [13Hours] 

The differential amplifier, DC and AC signal analysis, integral amplifier, rejection 

ofcommon mode signals, CMMR, The operational amplifier, input and output 

impedances, 

Unit-VDIGITALCIRCUITS: [12Hours] 

Logic fundamentals, Boolean theorem,  Logic gates: AND, OR, NOT, NOR, 

NANDXOR,andEXNOR.-RTL,DTLandTTLlogic,Flip-flop,RS-andJK-Flipflop,Binary 

Arithmetic; 1’s  and 2’s  Complements,A/D(Dualslope)and 

D/AConvertors(weightedregisterandR-2R laddertype). 

 

TextBook: 

1.  ElectronicfundamentalandapplicationbyJ.D.Ryder,PHI,LearningPvtLtd. 

 

References: 

1. Foundationofelectronics– 
Chattopadhyay,Rakshit,SahaandPurkait,NewageInternationalpublisher 

2. Electronics principles-AlbertMalvino,Tata Mc Graw-HillEdition 

3. Modern DigitalElectronics-R.PJain, Tata McGraw-HillEdition 
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COE1:Tolearnthedifferenttechniquesforcharacterizationoforganicandinorganic materials. 

COE2:To understandcrystalstructure,morphology, microstructure,differenttypesofphases 

present in a material, purity of the material. 

COE3: To get familiarized with the different parameters associated with 

superconductivity.COE4:Tobefamiliarizedwiththechangeindensityofstatesasafunctionofphysic 

aldimensionofsolids 

CO1:Tounderstandtheinstrumentation, applicationsofTGA,DTGAandDTA. 

CO2:Toeducateinstructureidentification,topology, morphology,compositionand 

crystallographic informationbyusingXRD,SEM, TEMandeventhedataanalysis. 

CO3: Illustrate the concepts, theories and elaborate about the 

superconductivity.CO4:Expressthebasicconceptsofadvancedandhightemperaturesupe 

rconductors. 

CO5: To study experimental method for Fermi Surface 

 

Course Code: PHPE3004 No. ofCredits: 4 

 

CourseName: 

 

CONDENSEDMATTERAND 

MATERIALSPHYSICS 

 

End Sem 

Exam&Cycl 

eTest: 

 

60+40 

 
CourseEducationalObjectives: 
Thiscourseenablesthestudents: 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/Pos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 
Unit-I: Analysis of data [10hours] 
Types of errors, determinate error, indeterminate error, minimization of error, Accuracy and 

precession. Mean (Average Deviation), Standard deviation, Median, Methods of repeating 

analytical data, statistical evaluation of data, statistical analysis. Problems. 

 

Unit-II: Thermalmethodsofanalysis [12 hours] 

Thermo analytical methods: Thermo gravimetric analysis (TGA): Principle, instrumentation, 

factors affecting TGA curve, derivative thermogravimetric analysis (DTGA) and application of 

thermogravimetric analysis to physical studies (reaction kinetics and information for the 

constitution of phase diagram), DifferentialthermalAnalysis (DTA), Instrumentation of DTA and 

application of DTA, Simultaneous study of TGA, DTA with examples, Differential scanning 

calorimetry (DSC) Principle, instrumentation, sample preparation, types of DSC and factors 

affecting DSC and thermometric titration. 

Unit-IIIX-Ray Diffraction Method [16Hours] 

Principle, Instrumentation and applications of XRD, XRF (EDS, WDS) and XPS. Crystal Structure 

determination by XRD. Electron Spectroscopy: Photoelectron Spectroscopy (PES), concepts. 

Principle, Instrumentation and applications of Scanning electron microscopy, Transmission electron 

microscopy, Scanning Tunnelling Microscopy, Atomic Force Microscopy. 

Unit-IVSuperconductivity: [12Hours] 

Experimental survey, Meissner effect, Type-I and Type-II superconductors, 

thermodynamicsof superconductors, London’s theory, Electron-electron attractive interaction 

due to virtualphonon exchange, Cooper pairs and BCS Hamiltonian. Superconducting ground 

state and thegapequationatT=0K, 

elementaryideasofhighTcsuperconductors.HighTcsuperconductors:Basicideasandapplicati 

ons 

 

Unit-VReciprocal Lattice &Fermi Surface [10 Hours] 

 

Concept of Reciprocal Lattice, Reciprocal Lattice of SC, BCC, FCC, Atomic Structure 

Factor, Geometrical Structure Factor, Construction of Fermi surface, Experimental methods 

of study of Fermi surface. 

 

Textbook: 

1. PhysicsofCondensed MatterByPrasantaK.Misra(Academic Press,2010) 

2. QuantumTheory ofSolidStatebyJ. Callaway,AcademicPress 

3. InstrumentalMethodofAnalysisbyH. Willard,L.Merritt,J.Dean&F.Settle 

 

Referencebooks: 

1. Principlesofthetheoryofsolids, J.M.Ziman,Cambridge,Universitypress 

2. SolidStatePhysicsByC.Kittel,JohnWileyandsons,InsSingapore. 
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CO1:ExplaintheconceptsofClebsch- 

GordoncoefficientsCO2:Understand 

Opticalmodel,deuteronstripping 

CO3:Illustratetheconcepts,theoriesofCollective Vibrationalmodes of 

asphericalnucleus 

CO4:Expressthebasicconcepts ofRotationalspectraofeven-evennuclei 

Course Code: PHPE3005 No. ofCredits: 4 

 

CourseName: 

 

NUCLEARSCIENCE-1 
EndSemExam&C 

ycleTest: 

 

60+40 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1:TofocusonRotationalinvarianceinthreedimensions.CEO2 
:TomakethemunderstandaboutOpticalmodels 

 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-I: [13Hours] 

Rotational invariance in three dimensions, eigen values and eigen functions of 

angularmomentum operators, explicit representation of the rotation matrices, addition of 

angularmomenta, Clebsch-Gordon coefficients, irreducible spherical tensor, matrix 

element oftensor operators,Wigner-Eckarttheorem 

Unit-II: [13Hours] 

 

Opticalmodel,deuteronstripping and pick-up reaction, Elementary ideas 

ofBruecknertheory 

Unit-III: [13Hours] 

Collective Vibrational modes of a spherical nucleus, collective oscillations, 

quadrupledeformation,Expressionformomentofinertia. 

Unit-IV:Selfstudy [13Hours] 

Rotational spectra of even-even nuclei, coupling of a particle and collective 

motion,electricquadruplemoments,magneticdipolemoments 

 

Unit-V: Nuclear detectors [12Hours] 

Scintillation processes in inorganic crystals (NaI(Tl)), Semiconductor detectors-Diffused 

junction, Surface barrier and Lithium drifted detectors Relation between applied voltage 

and depletion layer thickness in junction detectors, Hyper pure germanium detectors, 

Cerenkov detectors 

TextBook: 

 

1. NuclearPhysicsbyR.R.RoyandB.P.Nigam,JohnWileyRefe 

renceBooks: 

1. Physicsofthenucleusby M.A. Preston,AddisonWesley. 

2. NuclearPhysics byS.S.M.Wong, PrenticeHall. 

3. IntroductiontoNuclearPhysicsby H.A.Enge,AddisonWesley 

4. StructureoftheNucleusbyM.A.PrestonandRKBhaduri,Addison Wesley 
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CO1:UnderstandaboutSpecialtheoryofrelativityandLagrangianandHamiltonianofarelativisticpa 

rticle 

CO2:AcquireknowledgeonEquivalencePrinciple,TheWeakandStrong 

PrincipleofEquivalence 

CO3:Illustrateon the NewtonianLimit. 

CO4:ExplainabouttheandRedshiftofspectrallines. 

Course Code: PHPE3003 No. ofCredits: 4 

CourseName: 
GENERALTHEORYOF 

RELATIVITY 
EndSemExam& 

CycleTest: 
60+40 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1 :TofocusonSpecialtheoryofrelativity 

CEO2 :TomakethemunderstandaboutEinstein'sfieldEquations 

invariousfieldslikesolidmechanics,fluidflow,heatproblemsandpotentialtheory 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbeableto: 
 

 

MappingofCOswithPOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 -          - 

CO2 1 2          - 

CO3 1 3          - 

CO4 1 3          2 

Avg. 1.6 2.6          2 
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COURSECONTENT 

 

Unit-I: [13Hours] 

Special theory of relativity: Lorentz transformations; 4-vectors, Tensors, 

Transformationproperties, Contraction, Symmetric and anti-symmetric tensors; 4- 

dimensional velocityandacceleration;four-momentumandfour- 

force;Covariantequationsofmotion;Relativistic kinematics (decay and elastic scattering); 

Lagrangian and Hamiltonian of arelativisticparticle. 

Unit-II: [13Hours] 

TheEquivalencePrinciple,TheWeakandStrongPrincipleofEquivalence, TheEquationof 

Motion in presence of Gravitational Forces, The affine connection, The Metric 

Tensorgµu, Relation between Metric Tensor and Affine Connection, TheTransformation 

ofAffineConnection, Covariantderivatives. 

Unit-III: [13Hours] 

TheNewtonianLimit:RelationbetweengOOandtheNewtonianpotential,TimeDilationina 
GravitationalField, Redshiftofspectrallines, TheSolarRedShift. 

 

Unit-IV: [13Hours] 

DefinitionofCurvaturetensor,AlgebraicPropertiesofthecurvatureTensor,RicciTensorandC 

urvatureScalar,Bianchiidentities. 

Einstein'sfieldEquations,Energy,MomentumandAngularmomentumofgravitation. 

 

Unit-V: [12Hours] 

Gravitational field: The Principle of Equivalence, The Field Equations of General Relativity, 

Metrics with Spherical Symmetry, The Schwarzschild Solution. Geodesies in the Schwarzschild 

Space, Advance of the Perihelion of a Planet, The Deflection of Light Rays, Red Shift of Spectral 

Lines, The Schwarzschild Sphere. Gravitational Collapse. Black Holes. 

 

TextBooks: 

1. Specialtheory ofrelativity,RobertResnick,OxfordUniversity 

2. GravitationandCosmologybyStevenWeinberg,JonWileyandSons 

 

ReferenceBooks: 

1. IntroducingEinstein’sRelativityby Ray D.Inverno,ClarendonPress 

2. AnIntroductiontoGeneralRelativityandCosmologybyTail.Chow,Springer 

3. PrinciplesofCosmologyand Gravitationby M.Berry, CambridgeUniversity 

4. Specialtheoryofrelativity,RobertKatzD.Van,NostrondCompany,INC 
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CO1: Classify the structures of Optical fibers and Fabrication 

method.CO2:Discussthelossesandsignaldegradation inoptical fiber. 

CO3: Classify the Optical sources and detectors and to discuss their 

principles.CO4:Performcharacteristicsofopticalsources,detectorsandOpticalAmplifi 

Course Code: PHCBOE3006 No. ofCredits: 4 

 

CourseName: 
OPTICAL FIBERS 

&OPTOELECTRONI 

CS 

End Sem Exam 

&Cycle Test: 

 

60+40 

 
Course Educational 
ObjectivesThiscourseenablesthe 
students: 

CEO1 : Tofocusonstructureofopticalfiberandsignaldegradation. 

CEO2:Toprovideonknowledgeonconnector,couplers,splicesandoptoelectronicdevices 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 

 

MappingofCOswithPOs 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-IOpticalfiber: [13Hours] 

Optical fiber structure: Step Index Fiber, Graded Index Fiber, Transmission of light 

throughcylindricalwaveguidebyusingelectromagnetictheory. 

Single mode and multimode fibers, modal concept, modes in step index and graded 

indexfiber, V-number, power flow in Step Index fiber. Different types of fiber, Elementary 

idea onFiber Materials, Fabrication method: Double Crucible Method, fiber optic Cables, 

PhotoniccrystalfiberandFiberBraggGrating 

Unit-IISignaldegradationinOpticalFiber: [13Hours] 

Attenuation, Absorption, bending Loss, Scattering Loss, Core Cladding losses, 

dispersionlosses,Material dispersion,waveguide dispersion,Modal dispersion,Signal distortion 

insingle mode fibers, Design of optimization of single mode fibers. Dispersion shifted 

andDispersionflattenedfiber. 

Unit-IIIConnector,Couplersand Splices: [13Hours] 

Connector and splice, losses during coupling between source fibers, fiber to fiber, 

Lensingscheme for coupling improvement, Joint losses, multimode fiber joints, single 

modefiberjointsplice, Fusionsplice,MechanicalSplices,Multimodesplices, 

connectorandcouplers. 

Unit-IVOptoelectronicdevices: [13Hours] 

Principleof opticalsources,Sourcematerial,Choiceofmaterials,Integral andexternalquantum 

efficiency of LED, Structures, Types of LED: Surface emitting LED, Edge 

emittingLED,Modulationcapability,emissionpattern,powerbandwidthproduct,Thresholdcondit 

ion, resonant frequency, Laser Diode Structure, 

Unit-VOptoelectronicmaterials: [12Hours] 

Brief description of principle of opticaldetectors, Photomultipliers: PN,PIN and APD 

configuration, Photodetector noise, Noisesources, SNR, Detector response time. Optical 

amplifier, Semiconductor Optical amplifier(SOA), Fiber Amplifier, Rare Earth doped Fiber 

Amplifier, Raman and Brillion Amplifier,ExpressionforgainandNoisefigure.(SOAonly) 

Textbooks: 

1. R.P.Khare,FiberOpticsandOptoelectronics,OxfordUniversityPress 

2. AjoyGhatak and K.Thyagarajan, An Introduction to Fiber Optics, Cambridge 

UniversityPress 

ReferenceBooks 

1. G.Keiser,OpticalFibreCommunications,Mc-Graw-Hill. 

2. J.M.Senior,OpticalFibreCommunicationsPrinciplesandPractice,PHI. 
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CO1: Understand the basic principlesof lawsof thermodynamicsand the human 

body,Energyandmetabolism 

CO2:DescribeStructureandcompositionoftheatmosphereandGreenhouseeffect.CO3:Acqu 

ireknowledgeonPhysicsofwindcreationandGlobalconvection 

CO4:ProvideadequateworkingknowledgeandexplainaboutGlobalwindpatterns:Hydroelec 

tric power,Tidalpower,Windpower. 

CO5: Discuss the principle of radioactivity 

CO6: Provideadequateknowledge of power 

Course Code: PHCBOE3007 No. ofCredits: 4 

CourseName: ENVIRONMENTALPHYSICS 
SemEndExam& 

Cycle Test: 
60+40 

 
Course Educational 
ObjectivesThiscourseenablesthe 
students: 

 
CEO1 :Tofocusonhumanenvironment,atmosphere 
andradiationCEO2 :Toprovide knowledge onwind and 
energyforliving 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

UNIT-I Thehumanenvironment: [13Hours] 

Laws of thermodynamics: First law, Second law and third law of 

thermodynamics,Laws of thermodynamics and the human body, Energy and 

metabolism: First law ofthermodynamics and the human body, Second law of 

thermodynamics and the humanbody, Energy transfers: Conduction, Convection, 

Radiation, Evaporation, survival incoldclimates,Survivalinhotclimates 

UNIT-IIAtmosphereandradiation: [13Hours] 

 

Structure and composition of the atmosphere: Residence time Photo chemical 

pollution,Atmosphericaerosol,Atmospheric pressure,Escape velocity, 

Ozone : Ozone hole ,Ozone in polar region, Terrestrial radiation, Earth as a black 

body:Greenhouse effect,Greenhousegases,Globalwarming. 

UNIT-IIIWind: [13Hours] 

Measuringthewind,Physicsof windcreation:Principalforcesactingon airmassesGravitational 

force, Pressure gradient,Coriolis inertial Force, Frictional force, 

Cyclonesandanticyclones:Globalconvection,Globalwindpatterns. 

 

UNIT-IVEnergyforliving: [13Hours] 

Globalwindpatterns:Hydroelectricpower,Tidalpower,Windpower,Wavepower,Biomass,Sola 

rpower,Solarcollector, Solarphotovoltaic. 

 

UNIT-V Atmospheric radioactivity: [12Hours] 

Background Radiation, Radioactivity in Atmosphere, Radon, Properties of radon, Origin of 

radon, Radon entry into the atmosphere: Diffusion, Advection and Convection. Health 

Effects: Dose. 

 

 

TextBook: 

1. EnviormentalPhysicsbyM.Dželalija,UniversityofMolise,UniversityofSplit,Vala 

hiaUniversityofTargoviste 
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CO1:Learnthephysicsof theatomsandmolecules 

CO2:Becomefamiliarwithvarious 

branchesofspectroscopyandtheirapplicationsCO3:Equipwithbasicspectroscopictechnique 
sandinstrumentation 

CO4:Learntousespectroscopictechniquestoidentifymaterials 

CO5: Learnthe laser of physics 
CO6: Describe and apply the models of diaatomic molecules to explain electronic, 

Course Code: PHCBOE3008 No. ofCredits: 4 

CourseName: Atomic&MolecularPhysics 
SemEndExam& 

Cycle Test: 
60+40 

 
Course Educational 
ObjectivesThis course enables 
thestudents: 

 
CEO1 :To identify elements present in a sample and in the universe using spectroscopic 

techniques.CEO2 
:ToApplyknowledgeofspectroscopyorlaserspectroscopyinvariousdisciplinesofPhysics,Chemistry 

,AtmosphericScience,Astronomy,LaserCommunication,remotesensingetc. 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 

 

 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

UnitI:AtomicSpectroscopy (A) (13Hours) 

 

Experimental observations and theoretical development in discovery of constituents of an 
atom, Structure of an atom with Thomson model, Rutherford model and Bohr model, 
Atomic structure of an atom, Structure of an atom with Magnetic quantum number, Bohr 
magnetic moment, 

 

UnitII:AtomicSpectroscopy(B) (13Hours) 

The electromagnetic spectrum, Energies of atomic orbital, Spectra of hydrogen atom and 

hydrogen like atom, alkali metals spectra, LS coupling and JJ coupling, total angular 
momentum and g-factor, Zeeman effect, Paschen-Back effect, Stark effect, hyperfine 

structure of hydrogen and alkali atoms. 

 

Unit III:MolecularSpectroscopy (B)   (13 

Hours)Infra-red spectrometer, Electronic spectraof 

molecules-Born- 

Oppenheimerapproximation,Ramanspectrometer,Photoelectronspectroscopy,Spinresonan 

cespectroscopy-NMR,ESR,Mössbauerspectroscopy. 

UnitIV:LaserSpectroscopy (13Hours) 

Fundamentals of Lasers-properties, basic elements, threshold condition, rate 
equation,population inversion, Laser resonator and modes, types of laser- solid state 
laser, gaslaser, semi-conductor laser, applications of laser spectroscopy. 

UnitV: Diatomic molecules 

Spectra of diatomic molecules, structure of electronic transitions, rotational structure, 
vibrational structure and the Franck–Condon Principle, continuous spectra, IR 

spectroscopy. 

 
TextBooks: 

1. PhysicsofAtomsandMolecules,B.H.BransdenandC.J.Joachain,2rdEdition,Dorling 
Kindersley(India)Pvt.Ltd.PearsonEducationinSouthAsia. 

2. AtomicSpectra, H.E. WhiteMcGrawHill. 

3. AtomicPhysics, MaxBorn, DoverPublications,Inc.,NewYork. 

 
References: 

1. Molecularspectroscopy,BanwellandMcCashTataMcGrawHill 

2. MolecularStructureand SpectroscopyG. AruldhasPrenticeHallofIndia 

3. MolecularSpectraandMolecularStructureG.Herzberg,McGrawHill 

4. LasersandNonlinear Optics,B.B.LaudNewAgeInternational 

5. LaserSpectroscopy-BasicConceptsandInstrumentation,WolfgangDemtröder,Springer 

6. ModernSpectroscopy,JMHollas,Johnwiley&Sons 

7. ElementsofLaserandNon-Linear Optics,GDBaruah,Prakashan,Meerut 
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CO1:Understandthemethodsone/mratioexperiments 

CO2:DeterminePlank’sconstantandverificationofinversesquarelawbyGMCounter.CO3:St 

udythecharacteristicsofDiode,ZenerdiodeandFET 

CO4:Understand LogicGatesandBooleanalgebra 

Course Code: PHPC3009 No. ofCredits: 4 

 

CourseName: 
MODERNPHYSICS 

(LaboratoryWork) 

 

EndSemExam 

 

100 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1:To evaluatetheratioofchargeandmassbyvariousmethods.CEO2 : 

To provide knowledge on GM Counters and Logic GatesCourse 

Outcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 

MappingofCOswithPOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 -          - 

CO2 1 2          - 

CO3 1 3          - 

CO4 1 3           

Avg. 1.6 2.6           

 

 

LISTOFTHEEXPERIMENTS: 

1. Determinationofe/mby 

I) Brauntubemethod 

II) MagnetronValvemethod 

2. DeterminationofPlanck’sconstant(h)byPhoto-electric effectmethods 

3. MeasurementofvelocityoflightbyLecherwire 

4. GMcounterexperiments: 

I) CharacteristicsoftheGeigertube 

II) InverseSquareLaw. 

III) AbsorptioncoefficientoftheAluminiumfoil. 

5. CharacteristicsofDiode and Zenerdiode. 

6. Study oflogicgatesAND,OR,NOT,NAND,NOR, EXOR. 

7. MakingAND,OR,NOT GatesusingNANDGates. 

8. VerificationofBooleanalgebra. 

9. VerificationofDualnature. 

10. CharacteristicsofFET(FieldEffectTransistor). 

Anyotherexperimentsthat maybesetupfromtimetotime 
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Course Code: PHPC3010 No. ofCredits: 2 

CourseName: SEMINARANDPROJECT-III EndSemExam: 50 

 

 
Every student will be assigned one individual project under the guidance of the professors of 

thedepartment. The project can be a theoretical or experimental related to advanced topic, 

industrialproject, training in a research institute, training of handling of sophisticated equipments etc. 

EachstudentwillsubmitatechnicalreportwithdetailsregardingtheLiteraturesurvey,References,Objectivea 

ndPlanof theprojectworkassigned. 

 

 

CRITERIA Max. Marks 

LiteratureSurvey/Reference 10 

Abstract/SynopsisonProjectwork 15 

Presentation/seminar 25 

TotalMarks 50 
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CO1:Understand the concept of Relativistic quantum mechanics and K G equation to 

solve quantum mechanical problems. 

CO2:Illustrate the Dirac equation and to get the ideas about the spin orbit coupling. 

CO3:Develop the important concepts of Quantum field theory . 

CO4:Acquire basic information, methods from field quantization and to solve various field 

theory problems. 

CO5: Explain about the field theory. 

CO6: Analyze and apply the field quantization problems. 

SEMESTER-IV 
 

Course Code: PHPC4001 No. ofCredits: 4 

 

CourseName: 

RELATIVISTICQUANTUM 

MECHANICS AND 

FIELDTHEORY 

EndSemExam 

&Cycle Test: 

 

60+40 

Course Educational 

ObjectivesThiscourseenablesthe 

students: 

CEO1 : Tomakethemunderstandaboutrelativisticquantummechanicsandspinorbit theory.CEO2 

: Toprovideanoverallideaaboutthedifferentfieldsandquantization. 

CourseOutcomes: 

Uponsuccessfulcompletionofthiscourse,studentsshould beableto: 
 

 

MappingofCOswithPOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-I Relativistic quantum mechanics: [13 Hours] 

Brief introduction to Relativistic quantum mechanics, Notations, Klein-Gordonequation, 

K.G equation in the presence of electromagnetic field, application of K.G equation to 

hydrogen atom and its drawbacks, Charge and current densities, Positive and negative 

energy states, Dirac’s Hole theory, Free particle Dirac equation, Properties of the Dirac 

matrices, Continuity Equation, Spin of the electron, 

Unit-II Spin-Orbit Theory: [13 Hours] 

Plain wave solutions of Dirac Equation, Normalization of the wave functions, Dirac 

equation in an electromagnetic field, its non-relativistic correspondence, magnetic 

moment, Dirac equation for a central potential, spin-orbit coupling, Covariant form 

oftheDiracequation,ProofofitsLorentzcovariance,Propertiesofthegamma-matrices. 

Unit-III Elements of Classical Theory of Fields: [13 Hours ] 

Concept of fields, transition to Quantum field from Classical Mechanics , Classical field 

equation, Real Scalar Field, Complex Scalar Field, Dirac Field, Schrodinger field, 

Maxwell field, Noether’s theorem and conservation laws, Gauge invariance and charge 

conservation, 

Unit-IV Field Theory: [13 Hours] 

Quantum field theory, Quantization of Real scalar field, complex scalar field, 

Quantization procedure, Lagrangian Formulation, Hamiltonian formulation. Quantum 

field equation, Second Quantization, Creation, Annihilation and number operators 

Unit-V Quantization Fields: [12 Hours] 

Field Quantization: (a) neutral scalar meson field (b) charged scalar meson field (c) Dirac 

field. 

Text Book: 

1. Relativistic quantum field theory by J.D. Bjorken and S.D.Drell, McGraw-Hill 

Book Company 

Reference Books: 

1. Lectures on Quantum Field Theory, Ashok Das,(World Scientific Publishing Co. 
Pvt. Ltd). 

2. Introduction to quantum field theory by P. Roman 

3. Quantum Mechanics and Field Theory by B.K. Agarwal, Asia Publishing House. 
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CO1:Learnthephysicsof theatomsandmolecules 

CO2:Becomefamiliarwithvarious 

branchesofspectroscopyandtheirapplicationsCO3:Equipwithbasicspectroscopictechnique 
sandinstrumentation 

CO4:Learntousespectroscopictechniquestoidentifymaterials 

CO5: Learnthe laser of physics 
CO6: Describe and apply the models of diaatomic molecules to explain electronic, 

Course Code: PHCBOE3008 No. ofCredits: 4 

CourseName: Atomic&MolecularPhysics 
SemEndExam& 

Cycle Test: 
60+40 

 
Course Educational 
ObjectivesThis course enables 
thestudents: 

 
CEO1 :To identify elements present in a sample and in the universe using spectroscopic 

techniques.CEO2 
:ToApplyknowledgeofspectroscopyorlaserspectroscopyinvariousdisciplinesofPhysics,Chemistry 

,AtmosphericScience,Astronomy,LaserCommunication,remotesensingetc. 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 

 

 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

 

UnitI:Introduction (13Hours) 

 

Interaction of radiation with matter: Einstein’s coefficients, width and shape of spectral 
lines: natural broadening, Doppler broadening-estimation of half width, General 
treatment of other broadening mechanisms-collision and power broadening. 

 

UnitII:Atomic Spectroscopy-I 

(13Hours)Atomic Physics-I Bohr’s model, Sommerfeld’s model, Hydrogen 
like atoms: Relativistic corrections for energy levels, selection rules, Fine structure, 

hyperfine structure, Lamb shift and isotope shift. 

 

Unit III:Atomic Spectroscopy-II (13 

Hours)Interaction with electromagnetic fields: Zeeman effect, Paschen-Back effect and 

Stark effect. Two electron atom: Pauli’s exclusion principle, level schemes of two 

electron atoms. Many electron atoms: LS and JJ coupling schemes, Spectroscopic terms, 

Lande interval rule 

UnitIV:Molecular Physics-I (13Hours) 

Molecular structure: Born-Oppenheimer approximation, diatomic molecules. Molecular 

spectra: rotational, vibrational, electronic, Raman and Infrared spectra of diatomic 
molecules; electronic and nuclear spin, Hund's rule, Frank – Condon principle and 

selection rules. 

UnitV: Molecular Physics-II (12 Hours) 

Spectroscopic techniques: basic principles of microwave, infrared, Raman, NMR, ESR and 

Mossbauer spectroscopy 

 
TextBooks: 

1. PhysicsofAtomsandMolecules,B.H.BransdenandC.J.Joachain,2rdEdition,Dorli 
ngKindersley(India)Pvt.Ltd.PearsonEducationinSouthAsia. 

2. AtomicSpectra, H.E. WhiteMcGrawHill. 

3. AtomicPhysics, MaxBorn, DoverPublications,Inc.,NewYork. 

 
References: 

1. Molecularspectroscopy,BanwellandMcCashTataMcGrawHill 

2. MolecularStructureand SpectroscopyG. AruldhasPrenticeHallofIndia 

3. MolecularSpectraandMolecularStructureG.Herzberg,McGrawHill 

4. LasersandNonlinear Optics,B.B.LaudNewAgeInternational 

5. LaserSpectroscopy-BasicConceptsandInstrumentation,WolfgangDemtröder,Springer 

6. ModernSpectroscopy,JMHollas,Johnwiley&Sons 

7. ElementsofLaserandNon-Linear Optics,GDBaruah,Prakashan,Meerut 
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CO1: Understand the basic principles of optical unequal space time commutation 

andanti-commutationrulesforfieldoperators. 

CO2:Describetherelatedtheoriesofunequalspacetimecommutationandanti- 

commutationrulesforfieldoperators. 

CO3:Acquireknowledgeonweak interaction. 

CO4:Provideadequateknowledgesymmetrybreaking. 

CO5: AcquireknowledgeonK-meson theory 

CO6: Describetherelatedtheoriesof electron-photon scattering. 

Course Code: PHPE4003 No. ofCredits: 4 

 

CourseName: 

 

NUCLEARSCIENCE-2 
EndSemExam&C 

ycleTest: 

 

60+40 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1 : Tofocusonfieldoperators 

CEO2 :TomakethemunderstandaboutParticlePhysics,Spontaneoussymmetrybreaking. 

 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 

 

 

MappingofCOswithPOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 3 2           

CO3 3 2           

CO4 2 2           

CO5 3 3           

CO6 2 3           

Avg. 2.5 2.3           
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COURSECONTENT 

Unit-IFieldTheory: [13Hours] 

Unequalspacetimecommutationandanti- 

commutationrulesforfieldoperators.Propagatorfunctionsandtheirintegralrepresentations,V 

acuumexpectationvalues,Feynmann propagators, Feynman diagram rules in co-ordinate 

and momentum space,Concept of T- Product and Normal Product, Wick’s Theorem, 

Properties of scatteringmatrix,Briefideaofelectron-photonscattering. 

Unit-IIParticlePhysics: [13Hours] 

Brief review of Unequal space time commutation and anti-commutation rules for 

fieldoperators., SU(3) Quark Model, The Baryon and Meson State, Baryon-Meson 

coupling:TheFandDterms,Gell-Mann-OKubomass formula.The 

MagneticMoment,TheHeavyQuarks: Charm and Beyond, SU(6) and The Quark Model, 

SU(6) wave-function forMesonsandBaryons,MagneticmomentsofBaryons. 

Unit-III: [13Hours] 

Weak interaction : V-A form of weak interaction, Helicity of neutrino, Muon and 

Piondecay calculation, elementary notion of leptonic decays of strange particles, the 

cabibboangle, intermediate vector bosons. 

Unit-IV: [13Hours] 

Spontaneoussymmetrybreaking,HiggsMechanism,BriefideaofSalam-WeinbergTheory of 

Standard Model. Neutrino Physics: Neutrino Mass and Experimental 

limits,NeutrinolessDouble-Betadecay,Neutrinooscillation 

 

Unit-V: [12Hours] 

Elementsof NeutralK-meson theory :Decay ofNeutralK-mesons,regeneration ofK- 

mesons, CPviolation inneutralKdecay, Solarneutrinos,Magneticmomentofneutrino. 

TextBook: 

1. IntroductiontoElementaryParticlesbyD.Griffiths,PrenticeHall 

2. RelativisticquantumfieldtheorybyJ.D.BjorkenandS.D.Drell,McGraw- 

HillBookCompany 

ReferenceBooks: 

1. Elementary particlephysics byGasiorwicz,Addison-WesleypublishingCompany 

2. ElementaryParticle PhysicsbyG.Kallen,Addison-WesleypublishingCompany 

3. QuarksandLeptonsbyF.HalzenandA.D. Martin,WorldScientific,Singapore 

4. AmodernintroductiontoparticlephysicsbyFayyazuddinandRiazuddin,WorldScientifi 

c,Singapore 

5. IntroductiontoHighEnergy Physicsby D.H.Perkins. 
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Course Code:  No. of Credits: 3 

Course Name: ETHICS & INTELLECTUAL 

PROPERTY RIGHTS 

End Exam & Mid 

Sem: 

60+40 

 

Course Educational Objectives 

This course enables the students: 

CEO1:To provide thorough understanding on ethics, moral values, moral development theories, 

personal and professional ethics. 

CEO2:To provide students with a deep insight about Profession and Professionalism, Professional 

accountability andethical theories. 

CEO3:To impart knowledge on intellectual properties, intellectual property rights and their need in 

research. 
CEO4: To learn about patentable requirements, various IPRs and patent filling procedure. 

Course Outcomes 

At the end of the course, a student should be able to: 

CO1: Recognize the philosophical assumptions that are embedded in moral ideas and in 
philosophical works in order to define one’s moral responsibility in contemporary society. 

CO2: To enable the students to internalize the ethical behaviour in the personal and professional lives 

CO3: To facilitate the development of a holistic perspective among students towards their life and 

profession. 

CO4: Reflect on and evaluate ethical arguments from diverse sources in order to communicate 

effectively with others who might have a different opinion from one’s own. 

CO5: Gain awareness about Intellectual Property Rights (IPRs) to take measure for the protecting 

their ideas and devise business strategies by taking account of IPRs. 

CO6: Acquire more insights into the regulatory affair and assists in technology up-gradation for 

enhancing competitiveness. 
COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 1 1 2 1 -        

CO2 - 2 1 1 -        

CO3 2 3 - 2 1        

CO4 1 - 2 1 -        

Unit-I 

Introduction to Ethics: 1.1 Basic terms- Moral, Ethics, Ethical dilemma, Emotional intelligence 1.2 

Moral development theories of Kohlberg and Piaget 1.3 View on ethics by Aristotle 1.4 Governing 

factors of an individual's value system 1.5 Personal and professional ethics. 
Unit-II 

Profession and Professionalism: 2.1 Clarification of the concepts: Profession, Professional, 

Professionalism, Professional accountability, Professional risks, Profession and Craftsmanship, 

Conflict of interest 2.2 Distinguishing features of a professional 2.3 Role and responsibilities of 

professionals 2.4 Professionals’ duties towards the organization and vice-a-versa. 
Unit-III 

Ethical Theories: 3.1 Various ethical theories and their application- Consequentialism, Deontology, 

Virtue theory, Rights Theory, Casuist theory 3.2 Ethical terms: Moral absolutism, Moral Relativism, 

Moral Pluralism etc. 3.3 Resolving Ethical Dilemma. 
Unit-IV 

Concept of property, rights, duties and their correlation; Intellectual property rights and its types- 

Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional Knowledge, 

Geographical Indications, Protection of new GMOs; Process patent vs product patent; International 

framework for the protection of IP; IP as a factor in R&D; IPs of relevance to Biotechnology and few 
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Case Studies. 

Unit-V 

Basic requirement of a patentable invention- novelty, inventive step, Prior art and Stae of art;Patent 

databases; Searching International Databases; Analysis and report formation; Filing of a patent 

application; Role of a Country Patent Office; Precautions before patenting-disclosure/non-disclosure; 

International patenting-requirement; Introduction to History of GATT, WTO, WIPO, TRIPS, PCT 

and Implications; Patent infringement- meaning, scope, litigation, remedies; Case studies and 

examples-Rice, Neemetc. 

Text Books: 

1. R. Subramanian, “Professional Ethics” , Oxford University Press, New Delhi, 2013 

2. Edmund G. Seebauer and Robert L. Barry, “Fundamentals of Ethics”, Oxford University Press, 

New Delhi, 2012. 
Reference Books: 

1. Stanley SA, Bioethics, Wisdom educational services 

2. Sateesh MK, Bioethics and Biosafety, IK International Pvt. Ltd. 
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CO1:Understandtheenergygapofagivenmaterial. 

CO2:EvaluateHallconstantandverifyrelationofanelectricanalog. 

CO3:Provideadequateworkingknowledgeonspecificheatof agivensample. 

CO4:EvaluatedielectricconstantofagivensampleanddeterminationofB-Hcurve. 

Course Code: PHPE4005 No. ofCredits: 4 

 

CourseName: 

CONDENSEDMATTERANDMA 

TERIALSPHYSICS 

(Laboratorywork) 

 

EndSemExam 

 

100 

 

CourseEducationalObjectives: 

Thiscourseenablesthestudents: 

CEO1 :To focusoncharacteristicsofmaterials.. 

CEO2 :Tomakethemunderstanddielectric constantandmagneticproperties. 

CourseOutcomes: 

Upon successfulcompletionofthiscourse,studentsshouldbe ableto: 
 

MappingofCOswithPOsandPSOs: 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 -          - 

CO2 1 2          - 

CO3 1 3          - 

CO4 1 3           

Avg. 1.6 2.6           

LISTOFEXPERIMENTS: 

1. Determinationofenergygapofagivensemiconductorbyfourprobemethod 

2. Determination ofHallconstantofasampleanditsidentification 

3. Determinationofenergygap byp-njunctionmethod 

4. Studyofdispersionrelationofanelectricanalog ofmonoatomiclinearchain 

5. Study ofdispersion relationofanelectric analogofdiatomiclinearchain 

6. Determinationofspecific heatofagiven sampleusing athermocouple 

7. Determinationofdielectricconstantofagivensamplebylecherwiremethod 

8. DeterminationofB-Hcurveofagivenferromagnet 

Anyotherexperimentsthatmaybesetupfromtimetotime: 



 

 


