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Historical review

Wave fronts and rays

Huygen's principle

The electromagnetic spectrum

Sources of electromagnetic waves

The wave nature of light

Electrical constants and the speed of light
Speed of light in a medium

Plane harmonic waves and phase velocity
Plane harmonic waves in 1-D

Plane harmonic waves in 3-D

Alternative ways of representing harmonic waves
Group velocity

Electromagnetic theory (Maxwell equations)
Transverse waves

Independence of electric and magnetic fields
Energy density and flow

Examples

Reflection and Refraction
Reflection and Refraction
Lows of reflection and refraction

Fresnel's formulae

Reflected and Transmitted Energy

Ao daduall



Normal incident
Total internal reflection

Reflection from conductor

The superposition

The superposition of waves

Addition of simple harmonic motions along the same line
Superposition's of many waves with random phases
Addition of simple harmonic motions at right angles
Fourier analysis

Examples

Interference of two beams of light
Introduction
Coherence (time of space)

Coherent sources

Theory of partial coherence

Visibility of fringes

Interference fringes from a double source
Young's experiment

Fresnel's Biprisim

Billet's split lens

Lloyd's Bimmor

Fresnel's Bimirror

Intensity distribution in the fringe system

Applications of interference
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Michelson interferometer

Circular and localized fringes

Applications of Michelson's interferometer
Measurement of wavelength

Measurement of wavelength difference

Measurement of refractive indices or thickness for plate
Measurement of length

Testing of the perfection of surfaces

Spectral resolution of finite wave train Coherence and linewidth

Interference involving multiple reflections

Introduction

Reflection from parallel films

Airy function

Fabry — Perot interferometer

Chromatic resolving power of Fabry — Perot instruments

Newton's rings

Using the experiment of Newton's rings to measure the refractive index

Theory of multilayer films

Antireflection films
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High reflectance films
Fabry — Perot interferometer filter
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Diffraction phenomena

General description of diffraction

Fundamental theory

The Fresnel — Kirchhoff formula
Fraunhofer and Fresnel diffraction
Fraunhoffer's diffraction patterns
The single slit

The rectangular aperture

The circular aperture

Optical resolution

The double slits

Multiple slits — Diffraction gratings

Resolving power of grating

Positions of the maxima and minima missing orders
Comparison of the single slit and double slits pattern
Fresnel's diffraction pattern

Fresnel's zones

Zone plate

Rectangular aperture

Examples

Polarization of light

Natural light




The polarization of light

Methods of producing polarization
Types of polarization

Linear polarization

Circular polarization

Elliptical polarization

Matrix representation of polarization — The Jones calculus

Applications of Jones notation (matrix notation)

Orthogonal polarization
Polarization angle and Brewster law

Examples
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1-1 Basis, Lattice crystal translation vector and lattice-symmetry operations

1-2 two dimensional lattice type-three dimensional lattice type

1-3 Miller indices, the indices of a direction, Position in the cell

1-4 simple crystal structure (Sodium chloride structure, Cesium chloride structure
1-5 Close-packed structure-Diamond structure, Zinc Sulfide structure).

Crystal diffraction and the reciprocal lattice
2-1 Bragg law-Experimental diffraction methods
2-2 Laue method-rotating crystal method-powder method

2-3 reciprocal lattice-Brilloun zones
2-4 structure factor of the basis.

Crystal Binding-crystal of Inert gases
3-1 Vander Waals

3-2 London interaction

3-3 equilibrium lattice constants

3-4 Cohesive energy

3-4 Repulsive interaction

3-5 Compressibility and Bulk modulus
3-6 lonic crystal

3-7 Madelung energy

3-8 Covalent crystal

3-9 Metal crystal

3-10 Hydrogen

3-11-bonded crystal

3-12 Atomic radii,

Phonons and Lattice vibrations
4-1 phonon Momentum

4-2 Inelastic scattering of photons by long wavelength phonons
4-3 Inelastic scattering of neutrons by phonons
4-4 Vibration of monatomic lattices-group velocity

4-5 phase velocity

4-6 Vibrational modes of Lattice with two atoms per primitive cell-Local phonon modes.

Thermal properties of solids

5-1 Lattice heat capacity

5-2 Classical model for specific heat
5-3 Einstein model

5-4 Density of modes in one dimension

5-5 Density of modes in three dimensions
5-6 Debye model of the lattice heat capacity, Anharmonic crystal interactions
5-7 thermal expansion-thermal conductivity
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References :

I. Introduction to solid state physics C.Kittel

II. Solid State Physics, J.S.Blakemore
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Textbook: Jack Vanderlinde, Classical Electromagnetic
Theory, 2" Edition( Springer Science, 2005).

Recommended supplementary references:

(1) David J Griffiths, Introduction to Electromagnetics
(Pearson, 3™ Edition, 5™ Impression, 2007).

(2) J R Reitz, FJ Milford, and R W Christy, Foundations of
Electromagnetic Theory (Addison Wesley)

(3) Mathew N O Sadiku, Elements of Electromagnetics




(Sunders College Publishing or Oxford University Press).
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References:

. Introduction to Quantum Mechanics, D. J.
Grifiths , second Edition.

. Modern Physics and Quantum
Mechanics, E. E. Anderson

. Introduction to quantum mechanics, Dick




and Wittike
4. Introduction to quantum mechanics, D.
Park
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References of the course:

I. H.J. Weber and G. B. Arfken "Essential Mathematical
Methods for Physicists" 6" Ed, ELSEVIER (2005).

Il. S. Hassani "Mathematical Methods for Students of
Physics and Related Fields" 2" Ed, Springer (2009).

Ill. K.Weltner, W.J. Weber, J.G. Peter Schuster
"Mathematics for Physicists and Engineers" Springer
(2009).

IV. M.T. Vaughn "Introduction to Mathematical Physics"
WILEY (2007).

V. B.R. Kusse and E.A. Westwig "Mathematical Physics"
WILEY (2006).

VI. R.Wrede, M.R. Spiegel "Theory and Problems of
Advance Calculus" Schaum’s Outline Series 2" Ed,
McGRAW-HILL (2002).
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References for courses 1 and 2 are :

i~ Introductory Nuclear Physics.By Krane.
- Nuclear Physics Concepts, By Meyerhof.
Il Lecture Notes of Massachusetts Institute

Technolo
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References for the courses 1 and 2 are :

I. Introduction to solid state physics C.Kittel

II. Solid State Physics, J.S.Blakemore
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1. Static Potentials with Sources—Poisson’s Equation

1.1 Poisson’s Equation

1.2 Image Charges
1.2.1 The Infinite Conducting Plane
1.2.2 The Conducting Sphere
1.2.3 Conducting Cylinder and Image Line Charges

1.3 Green’s Functions
1.3.1 Green’s Theorem
1.3.2 Poisson’s Equation and Green's Theorem
1.3.3 Expansion of the Dirichlet Green’s Function in Spherical Harmonics
1.3.4 Dirichlet Green’s Function from Differential Equation

2. Static Electromagnetic Fields in Matter

2.1 The Electric Field Due to a Polarized Dielectric
2.1.1 Empirical Description of Dielectrics
2.1.2 Electric Displacement Field

2.2 Magnetic Induction Field Due to a Magnetized material
2.2.1 Magnetic Field Intensity

2.3 Microscopic Properties of Matter
2.3.1 Polar Molecules (Langevin-Debye Formula)
2.3.2 Nonpolar Molecules
2.3.3 Dense Media—The Clausius-Mosotti Equation
2.3.4 Crystalline Solids
2.3.5 Simple Model of Paramagnetics and Diamagnetics
2.3.6 Conduction

2.4 Boundary Conditions for the Static Fields

2.5 Electrostatics and Magnetostatics in Linear Media
2.5.1 Electrostatics with Dielectrics Using Image Charges
2.5.2 Image Charges for the Dielectric Cylinder
2.5.3 Magnetostatics and Magnetic Poles
2.5.4 Magnetic Image Poles

2.6 Conduction in Homogeneous Matter

2.7 Magnetic Circuits
2.7.1 Magnetic Circuits Containing a Permanent Magnet
2.7.2 The Hysteresis Curve of a Ferromagnet

3. Time Dependent Electric Fields in Matter

3.1 Maxwell’s equations
3.1.1 Boundary Conditions for Oscillating Fields
3.1.2 Special cases

3.2 Energy and Momentum in The Fields
3.2.1 Energy of Electric and Magnetic Fields
3.2.2 Momentum and the Maxwell Stress Tensor
3.2.3 Blackbody Radiation Pressure

3.3 The Electromagnetic Potentials

3.4 Plane Waves in Material Media
3.4.1 Plane waves in Linear, Isotropic Dielectrics
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Textbook: Jack Vanderlinde, Classical Electromagnetic
Theory, 2" Edition( Springer Science, 2005).

Recommended supplementary references:

(1) David J Griffiths, Introduction to Electromagnetics
(Pearson, 3™ Edition, 5™ Impression, 2007).

(2) J R Reitz, F J Milford, and R W Christy, Foundations of
Electromagnetic Theory (Addison Wesley)

(3) Mathew N O Sadiku, Elements of Electromagnetics
(Sunders College Publishing or Oxford University Press).
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References:

1. Introduction to Quantum Mechanics, D. J. Grifiths ,
second Edition.

2. Modern Physics and Quantum Mechanics, E. E.
Anderson

3. Introduction to quantum mechanics, Dick and
Wittike

4. Introduction to quantum mechanics, D. Park
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References for course is:

I. Introduction to Plasma Physics and Controlled Fusion by
F.F. Chen, 1985.

1. Physics of lonized Gases, by B. M. Smirnov, 2001.

Ill. Plasma Physics: An Introduction Course, by R. Dendy,
1999.

IV. Introduction to Plasma Physics, by R. Fitz Partik.
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