1. Course Name
:
Nuclear Physics

2. Course Code/Level:
PHY3207

3. Credit hours
:
3

4. Course Description:
This course is offered to final year undergraduate students in physics. It covers the nuclear structure and the unified nuclear model; scattering of particles by the nucleus, particle accelerators and elementary particles.
5. Course Objectives

By the end of the course students should be able to:

· Describe the structure of the nucleus and the nature of nuclear forces.

· Explain the interactions of nucleons and other subatomic particles with nuclear matter.

· Use nuclear models to explain nuclear properties, nuclear stabilities and nuclear reactions.

· Give the properties and classify elementary particles.

· Describe some properties of nuclear science and technology in development. 

6. Course Outline
	Content
	hours

	· Nuclear structure: Rutherford’s model and alpha-particle scattering, nuclear binding energy, radioactive decays, the law of radioactive decay, radioactive series, nuclear energy-fission and fusion. Nuclear masses.
	9

	· Types of Nuclear Interactions: Strong, weak and superweak electromagnetic interactions.
	

	· Nuclear Models: Simple treatment of nuclear models: shell model, liquid drop model. The unified nuclear model.
	9

	· Scattering, scattering amplitude and cross-section: Applications of the Born approximation – partial wave analysis; Parity, isospin, angular momentum; Transition probabilities, the Golden rule.
	12

	· Particle accelerators.
	6

	· Elementary particles: Classification, lifetimes, quantum numbers, conservation laws, resonances and symmetries.
	9

	Total
	45


7. Mode of Delivery:
This course is mainly lecture based, with occasional tutorials to allow for student-lecturer interaction and solving problems together.

8. Reading List

Introduction to Nuclear Physics by Cottongham.

