e e e e e B e B B B e e e e e e B

433 granl) zaliall 45 g0
https://eduschool40.blog
Gl Ll Ja) el aead sl 8 5al
433 gral) Ay jall ASlaal) 8

Al A A L L L L 8 e e L L e e e e
LU U8 U8 8 L i Ll e e e L L L e e e

e e e e e B B e e e B e B -


https://eduschool40.blog/

oAl dva g il

:(Course Information) T Rl cila glaa
1455 658 108l
PHYS 3812 S NPCE
PHYS 2512 1cbeal) ulkiiall o8 ) g ol
- 238 pall Gallaial) a8 g anl
sl 10 A) (5 gla
(0+0+3) 3 sBadizall cile Ll
Module Title: Nuclear Physics |
Module ID: PHYS 3812
Prerequisite (Co-requisite) : | PHYS 2512
Co-requisite : -
Course Level: Sixth
Credit Hours: 3 (3+0+0)
Module Description 1ol dag

Nuclear properties: Constituents, nuclear radius, nuclear and atomic masses, nuclear binding energy,
nucleon separation energy, semi-empirical mass formula, nuclear angular momentum and parity.
Radioactivity: Types of radioactive decay, radioactive decay law, natural radioactivity, nuclear stability,
radioactivity and theory of transformation, Artificial radioactivity, transuranium elements, Interaction of
radiation with matter. Alpha Decay: Basic alpha decay processes, theory of alpha emission, angular
momentum and parity in alpha decay. Beta Decay: Energy release in beta decay, Fermi theory of beta
decay, angular momentum and parity selection rules. Gamma Decay: energetics of gamma decay,
angular momentum and parity selection rules. Nuclear reactions: Types of reactions and conservation
laws, energetics of nuclear reactions, reaction threshold energy. Nuclear Fission: Why nuclei fission,
characteristics of fission, energy in fission. Nuclear Fusion: basic fusion processes, characteristics of
fusion.

Module Aims oAl cilaad

Develop a clear understanding of the basic concepts in nuclear physics. 1

Explain the physical principles underlying the liquid drop model of the nucleus and 2
use it to explain nuclear masses and binding energies.

3 | Acquire knowledge of natural radioactivity and various decay modes.

4 | Be familiar with the different types of nuclear reactions and conservation laws 4




Learning Outcomes:

1 Recognize the constituents of the nucleus.
2 Identify basic nuclear properties such the nuclear charge, nuclear radius, nuclear mass, 2
nuclear magnetic moments, nuclear spin and parity.
3 Identify the nuclear binding energy and semi-empirical mass formula. 3
4 Describe natural radioactivity and the differences between various decay modes.
5 Recognize the different types of nuclear reactions. 5
Course Contents: oAl g giaa
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(Hours) (Weeks) (Subjects)
6 2 Nuclear properties: constituents of the nucleus, nuclear radius and mass
6 2 Binding energy and semi-empirical mass formula
6 2 Natural Radioactivity: Decay law-Nuclear stability
3 1 Artificial Radioactivity: Discovery of artificial radionuclides — Interaction of
radiation with matter
3 1 Alpha Decay: Basic alpha decay processes, theory of alpha emission, angular
momentum and parity in alpha decay
3 1 Beta Decay: Energy release in beta decay, Fermi theory of beta decay,
angular momentum and parity selection rules
3 1 Gamma Decay: energetics of gamma decay, angular momentum and parity
selection rules
6 5 Nuclear reactions: Types of reactions and conservation laws, energetics of
nuclear reactions, reaction threshold energy.
3 1 Nuclear Fission: Why nuclei fission, characteristics of fission, energy in
fission.

3 1 Nuclear Fusion: basic fusion processes, characteristics of fusion.
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