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Course Objectives

» The course establishes a foundation of nuclear science and technology within the students

Learning Outcomes

> After attending the course, the students will be acquainted with various important aspects of nuclear
science.
» Students will be familiar with systematics of nucleus, its stability and detectors & accelerators.
» Students will also learn about the societal benefits of nuclear science and engineering and how it
can solve the energy crisis worldwide.
Unit . Lecture | Tutorial .
Topics to be Covered Learning Outcome
No. Hours Hours
Basics of the nucleus and its stability: Nuclear
binding energy, sizes, spins, angular momentum, This unit covers the external
1 |electric and magnetic moments, parity, energy 7 2 and internal properties of
and stability against particle emission, nuclear nucleus.
force.
. Thi it ifferent
Nuclear models: Liquid drop model, Shell 1S unit covers dl eren
. L . models to predict the
2 | model, Semi-empirical mass formula, Fermi gas 2 . .
4 macroscopic properties of a
model.
nucleus.
This unit will deal with
3 Radioactivity: Natural and artificial radioactivity, 4 5 different types of
Alpha decay, Beta decay, Gamma decay. radioactivity occurring in
nature.
To know the conservation
Nuclear reactions: Energetics, conservation laws of different nuclear
4 |rules, Cross-sections and resonances, Direct 4 2 reactions and understand the
reactions and compound nucleus theory. mechanism  of  nuclear
reactions
Nuclear fission: energetics, the critical size of a
reactor, general aspect of reactor des¥gn, This unit will cover on
classification of reactors, neutron moderation, . )
. . . Nuclear Fission and Fusion
5 | Fissile and fissionable material, fast breeders. 6 2
. . . . and how the nuclear energy
Nuclear fusion: Basic reactions and energetics, is oencrated
Lawson's criteria for fusion, Stellar fusion, g )
Fission-Fusion hybrids reactors.
Application of nuclear physics to society:
Nucl tion: Worl 1
uclear energy production for d nuclear energy How we can apply the
production and status of India, Efficient energy -
6 6 1 concepts of nuclear physics

production via Fission and Fusion reactions,
nuclear waste management, application in nuclear
medicine and medical accelerators.

for the betterment of society




Elementary particles: Leptons, Mesons, and This unit will help in
7 Baryons, Concept of antiparticle, conservation 6 5 classifying the elementary
laws, Quark model, classification, Standard particles and to know about
model. their characteristics.
Detectors & Accelerators: Gas-Filled lonization Students — will - develop
. knowledge about the
Detectors, Proportional counter, G.M. counter, . o
. . cutting-edge research in this
8 | Solid-state  detectors, Linear Accelerator, 5 1 .
Synchrotron, Cyclotron, Large-scale accelerator field and the associated
yneh Y ’ & state-of-the-art ~ detection
facilities.
system.
Total 42 14
Text Books:
1. Introductory Nuclear Physics: K. S. Krane; 2™ Edition, Wiley India, 2008.
2. Nuclear Physics: S. N. Ghoshal; 1% Edition, S. Chand & Company, 2000.
3. Introduction to Elementary Particles: D. Griffiths; 2" Edition, Wiley-VCH, 2008.

Reference Books:
1. Nuclear Physics: 1. Kaplan; 2™ Edition, Narosa Publishing House, 2001.
2. Elementary Introduction to Nuclear Reactor Physics: S. E. Liverhant; 1* Edition, Wiley, 1960.



