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BRIEF COURSE DESCRIPTION

e This course is designed to provide knowledge and understanding of the properties

of nuclei and current experimental techniques at a level appropriate to

postgraduate research.

COURSE OBJECTIVES

The main objectives of this course are focused on the following:

1.0utline the single-particle aspects of the properties of nuclei.
2.Describe the experimental techniques used to measure the properties of nuclei.

3.Discuss the collective properties of nuclei
4.Explain the nuclear structure under the different nuclear models and especially

the shell model.
5.Evaluate the importance of laser spectroscopy, y-ray spectroscopy and the

experimental techniques.




COURSE CONTENTS

Review of the properties of nuclei: Describe some introductory terminology,
Use a nuclear symbol to express the composition of an atomic nucleus,
Review nuclear properties.

Nuclear models: Liquid drop model, Fermi gas, deviance of the nuclear
structure, Shell model (in more details). Single-particle aspects. The nuclear
potential and single-particle levels.

The filling of shells: ground state spins and parities; pairing.

Nuclear magnetic moments and nuclear quadrupole moments : single-particle
model and experiment, Nuclear quadrupole moments of single-particle states
and experimentally observed deviations, Multi-particle configurations and
residual interactions.

Collective states.

Spectroscopy and analysis techniques :Vibrations of spherical nuclei. Residual
interactions correlations- deformation. Rotations and vibrations of deformed
even-even nuclei. Nilsson model. Rapidly rotating nuclei: moments of inertia,
pairing, alignment, super deformation. Laser spectroscopy, y-ray spectroscopy.
Gedetectors; y-ray arrays; coincidence techniques. The measurement of
excited state life times. Internal conversion.

ASSESSMENT CRITERIA OUR A RA

« Mid-Term exam and Quizzes: 30 %
« Assignments and classroom activities: 20 %
« Final Exam: 50%

e | ectures, Discussion and group activity.
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