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1 |To provide integrated education programs in view of fundamental knowledge of
physical sciences and associated fields
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2 To train the talent for knowledge-intensive industries.
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S To train the talent for taking higher educational program in physical sciences.
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Possessing fundamental knowledge in physical sciences.
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B |Being able to analyze and solve physics problems based on basic o
knowledge in physics as well as logical reasoning.
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C |Being acquainted with modern equipment and being able to
operate them for performing physics experiments.
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D |Being able to use basic computer programming for solving
physics problems
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E |Being able to use various platforms for data collection
benefiting a topical research.
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F |Having an international view of the technology developments and
being able to use a foreign language for communications.
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G |Being able to integrate the knowledge of physics with that of

other fields.
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Classical Optics
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Wave
Complex representation of real oscillatory functions
The wave equations (phase velocity, types of solutions, dispersion, the

superposition principle
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Electromagnetic description of light and its propagation
A wave equation from Maxwell’ s equation

Electromagnetic properties of plane wave solution
Electromagnetic radiation propagation in dielectric media
Derivation of Fresnel equations; Brewster s angle

Total internal reflection, phase shift, tunneling of light waves
Optics of Metals

Stoke’ s treatment of reflection and refraction
Geometrical optics as a limiting form of the wave theory
Propagation of light in inhomogeneous media

Polarization of light

General discussion of polarization

Mathematical description

Stoke’ s matrices and unpolarized light

Interference of light

Two beam interference

Coherence (temporal and spatial)

Two-slit interference

Michelson interferometer

Fabry-Perot interferometer

Diffraction grating

Interference filters

Reflective coatings

. Diffraction

Derivation of Huygen' s principle from electromagnetic theory
Fresnel diffraction

Fraunhofer diffraction, single slit and circle

Scattering from small particles

Modern Optics:
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Fourier optics
Optical processing
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9. Gaussian beams

10. Optical resonators and optical modes
11. Optical filters

12. Light propagation in crystal

13. Electro-optic effects and devices
14. Non-linear optics

A. harmonic generation

B. Parametric amplification

C. Phase conjugation

15. Interaction of radiation with atomic systems
16. Linear oscillation

17. Lasers
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Course Requirements and Suggested Teaching Methods
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