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S. N. Category Paper Code Subject Name L T P Credits

1. PC MPM-201 Thermodynamics and Statistical   

Mechanics

3 1 0 4

2. PC MPM-202 Optoelectronics and Optical Communication 

System

3 1 0 4

3. PC MPM-203 Nuclear and Particle Physics 3 1 0 4

4. PC MPM-204 Optoelectronics and Optical Communication Lab - - 4 2

5. PE-3 MPM*** Program Elective-3 3 1 0 4

6. D MPM-350 Dissertation Part-I 0 0 6 3

Credit Structure of Semester-III

*** One course from Program Elective-3



24-10-2020 Side 5

Madan Mohan Malaviya Univ. of Technology, Gorakhpur

S. N. Subject Name L T P Credits

1. MPM-221 Advance Quantum Mechanics 3 1 0 4

2. MPM-222 Quantum Field Theory 3 1 0 4

3. MPM-223 Fiber Optics and Nonlinear Optics 3 1 0 4

4. MPM-224 Wireless Communication 3 1 0 4

Total 12 4 0 16

List of Program electives in Semester-III
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Nuclei And Its Properties

MPM: 203 NUCLEAR AND 

PARTICLE PHYSICS 
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Syllabus Content 

• UNIT 1: Nuclei and Its Properties                    09 Lecture                                                              

• Discovery of the nucleus, Rutherford scattering: Scattering cross-section,

form factors, Kinematics of (non-) relativistic scattering, Properties of nuclei:

size, mass, charge, angular momentum, magnetic moment, parity, quadrupole

moment, Charge and mass distribution, Mass defect, Binding-energy

statistics, Bethe-Weiszacker mass formula, Magic numbers, Characteristics of

nuclear forces -Range and strength

MPM: 203 NUCLEAR AND PARTICLE PHYSICS                                                             

4 Credits (3-1-0)
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Syllabus Content 

• UNIT 2: Nucleal Stability                    09 Lecture                                                                      

• Nuclear stability: alpha, beta and gamma decay, Tunneling theory of alpha

decay, Fermi theory of beta decay, Parity violation, Nuclear reactions: Fission

and fusion, Construction and function of nuclear reactors, Nuclear models:

Shell model, Nilson model etc.

MPM: 203 NUCLEAR AND PARTICLE PHYSICS                                                             

4 Credits (3-1-0)
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Syllabus Content 

• UNIT 3: Nucleal Stability                    09 Lecture                                                                      

• Elementary particles, Classification and properties of elementary particles:

Leptons, Baryons, mesons particles and antiparticles, Excited states and

resonances, Various types of interactions: Gravitational, electromagnetic,

weak and strong interactions and their mediating quanta..

MPM: 203 NUCLEAR AND PARTICLE PHYSICS                                                             

4 Credits (3-1-0)
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Syllabus Content 

• UNIT 4: Conservation Laws                   09 Lecture                                                                       

• Conservation laws in fundamental interactions, Charge symmetry and charge

independence, Parity and charge conjugation, Conservation of parity and its

violation in different types of interactions, Strange particles: Associated

production, strangeness and decay modes of charged Kaons, Isospin and its

conservation.

MPM: 203 NUCLEAR AND PARTICLE PHYSICS                                                             

4 Credits (3-1-0)
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• REFERENCE BOOKS

• 1.Concepts of Nuclear Physics by B.L. Cohen (Tata McGraw Hill)

• 2: Nuclear Physics by Irving. Kaplan (Addison-Wesley) Narosa

• 3: Introduction to Elementary Particles by D. Grrifiths (Academic Press, 2nd ed. 

2008)

• 4: Nuclear and Particle Physics: An Introduction by B. R. Martin (Wiley, 2006)

• 5: Physics of Nuclei and Particles by Pierre Marmier and Eric Sheldon (Elsevier)

• 6: Nuclei and Particles by Emilio G. Segre (2nd ed. Basic Books)

• 7: Introduction to Nuclear and Particle Physics by A. Das and T. Ferbel (World

Scientific)

• Nuclear Physics by S, N, Ghoshal Published from S. Chand


