DEPARTMENT OF PHYSICS                              MODERN PHYSICS (0302261)
UNIVERSITY OF JORDAN                                    Fall SEMESTER (2009/2010)

Instructor:

      Dr. Ziad Abu Waar, Office: Phys.115, Email: ziad.abuwaar@ju.edu.jo
             Office Hours: 9:00-10:00 Sunday-Tuesday- Thursday

Recommended Text: 

                              Modern Physics, Serway, Moses and Moyer. Third Edition, Thomson

Recommended References:

1.  E. E. Anderson, Introduction to Modern Physics
         2.  K. Krane, Modern Physics

3.  F. Blatt, Modern Physics

Objectives:     
This course is a survey of the advances of physics during the 20th century. It focuses on two failings of classical physics - the realm of the very fast and the realm of the very small. We will make inquiries into the nature of light and the nature of matter, taking a historical approach. Students are expected to master the basic tenets of the theory of special relativity: the invariance of the speed of light, the Lorentz transformations, length contraction and time dilation, the resolution of apparent paradoxes, relativistic momentum and energy transformations, the interrelatedness of mass and energy, and experimental evidence in support of the theory. Students are expected to understand the basic nature of light: atomic spectroscopy, black body radiation, and the experiments that indicate both the wave and particle nature of light. Students are expected to trace atomic theory from the ancient ideas of the Greeks through 19th century understandings to the ideas of Ernest Rutherford, Neils Bohr, and the introduction of the quantum theory. Finally, students should have a basic knowledge of the basic nuclear processes of nuclear stability, radioactive decay, and fission and fusion.
Course Content:

1. Relativistic Kinematics: The Galilean Transformations, Absolute Time, 

      Time Dilation, Fitzgerald-Lorentz Contraction, Lorentz Transformation.

2. Relativistic Dynamics: Mass and Momentum, Force and Energy, Conservation of Mass and Energy. 
3. The Quantum Theory of of Light: Black Body Radiation, Photoelectric Effect, Compton Effect, X-Rays.

4. The Particle Nature of Matter: Composition of Atoms, The Bohr Atom, Energy Levels.
5. Matter Waves: The De Broglie Postulate, The Heisenberg Uncertainty Principle,Wave-Particle Duality.

6. Quantum Mechanics: The Born Interpretation, Wavefunctions, The Particle in a Box.

7. Atomic Structure: The Zeeman Effect, Electron Spin, The Exclusion Principle, 

The Periodic Table, X-Ray Spectra.           

8. Nuclear Structure: Nuclear Properties, Binding Energy, Nuclear Models,Radioactivity, Radioactive Decay Processes.

9. Elementary Particles: Fundamental Forces, Particles and Antiparticles, Mesons, Classification of Particles, Conservation Laws..

Class Evaluation
1- First Exam         20%

2- Second Exam    30%

3-Final Exam        50%

