Nuclear physics 482
Course description
An understanding of the nature of nuclei is developed by examining the basic quantum mechanical model. Central to this model is the interaction of nucleons with each other as well as nuclei is studied. We then delve further into the nucleus and examine its structure. The basic concepts and theories of nuclear physics are explained as well as an understanding of the applications of nuclear science.
I -The nucleus and its particles (2 lectures)
  Basic forces
Basic forces and sub nuclear particles, exchange character of basic forces, strength of basic forces
2) Leptons, hadrons and quarks
II - The nuclear forces (2 lectures)
    The laws of invariance
1. Two nucleon interaction
2. Conservation of energy
3. Conservation of linear momentum
4. Conservation of angular momentum
Conservation of orbital angular momentum - Spin and the conservation of the total angular momentum
5. Isotopic spin
The generalized Pauli's principle - Majorana and Heisenberg exchange operators - Properties of the isospin operators - Charge symmetry of nuclear forces - Charge independence of nuclear forces
6. Conservation of parity 
7. Charge conjugation
8. CP violation
9. Time reversal
10. The CPT theorem
III Nucleon -nucleon scattering (3 lectures)
 1- Phenomenological potential
 2- Few nucleon system
 3- The theory of scattering
 4- Nucleon-nucleon scattering ( interaction, n-p scattering, scattering of n by ortho- and para-hydrogen  - effective range theory, low energy pp scattering, nn scattering at high energies)
IV Nuclear Models (2 lecture)
Structure
1- Types of nuclei
2- Nuclear masses, energies and deformation 
3- Nuclear states and structure
4- Clustering in nuclei and nuclear matter
5- Hypernuclei
 Models:
1- Early models 
2- The Fermi Gas model
3- The Shell model
4- The rotation model
5- The vibrational model
6- The Nilsson model
7- The alpha particle model
8- The interacting boson model
V- Nuclear reactions (2 lectures)
Experimental methods
Reaction mechanism
- Optical model - theory of transition-inelastic scattering -Charge exchange reactions –nucleon transfer reaction – break up and knock out reactions - compound nucleus reactions -photonuclear reactions pre-equilibrium reactions - heavy ion  reactions
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