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1. Fundamentals of Physics, by Halliday, Resnick and Wallker.

2. Fundamentals of Physics Extended, 10th Edition, David Halliday, Robert Resnick,
Jearl Walker. August 2013.

3. M. Russell Wehr and James A. Richards "The physics of the atom"

4. Mark Waldo Zemansky Richard Dittman - Heat and thermodynamics an
intermediate textbook (1997, McGraw-Hill

5. Electronic devices by Thomas L. Floyed

6. Physics of atoms and molecules, B.H. Bransden and C. J. Joachain

7. Introduction to modern optics by G. Fowels.

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

9. Nuclear Physics Concepts, By Meyerhof.

10. Introduction to solid state physics by Charles Kittel

11. Introduction to Electrodynamics, by David Griffiths, Prentice-Hall, 1999.

12. Nanotechnology and Nanoelectronics, W.R. fahrener, materials, devices, techniques.

13. Introduction to Plasma Physics and Controlled Fusion, Third Edition, by F.F. Chen,
2016.
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nature of light, the polarization
of light, methods of producing
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Introduction to basics of laser
physics; What is a Laser and
Maser?; Working principle of a
Laser; Main components of a
Laser; Lasers based on number of
energy levels; Lasers modes;
Main properties of a Laser; Types
of Laser; Several ways to classify
lasers; Mode of operation;
Continuous Wave (CW) or
Pulsed
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Molecular (CO2 Laser); Liquid
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Laser; Free Electron Lasers; The
basis of laser levels;
Classification may be done on
basis of other parameters; Gain of|
the laser medium; Power
delivered by laser Efficiency or
Applications
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Solid State Laser

Solid State Laser; The Ruby
Laser; Construction of ruby laser
(laser medium, the pump source,
and the optical resonator);
Working of Ruby laser; Energy
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Applications
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CO2 Laser; the active
medium;; the electric
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molecules (Non-linear
molecules; Linear
molecules)
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The modes of CO2
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Energy level scheme
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of CO2 lasers;
Applications.
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Dye Laser; Active medium;
Types of dyes; How can compute
the concentration of dye; The
Pumping source of dye laser;
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Working; Energy-level diagram
typical of dye; Applications;
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radiative transition ( Internal
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Crossing); radiative transition
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Introduction; Surgery;
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Induced Biological Damage

hel 2

12

RITEN

d))m

Leaser in medicine

Tissue Interactions and
Biological Effects

(Absorption,

Reflection,

Transmission,

Scattering); Biological
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Leaser in medicine

The Eye and Electromagnetic
Radiation; The components of the
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induced eye damage; The
refraction errors in human eyes;
The refraction errors treatment
with laser (LASIK eye surgery);
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fix eyesight?; What happens
during LASIK surgery?
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Chapter 1
Historical review

(Development of atom)

IDalton’s atom, Electron,

Thomson’s atom, Proton,
Neutron, Penetration of alpha
particle through thin gold foil
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IRutherford’s atom, Failure of
Thomson’s atom, Failure of
Rutherford’s atom, Bohr’s
atom, Photon energy, What is
Bohr’s idea account for?

el 2

s 52 Oladal

Chapter 2

Properties of nuclei

(Basic nuclear concepts)

Nuclear radii, Nuclear
density, Nuclear size,
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Nomenclature (Nuclide,
Isotopes, Isobars, Isomer,
Nucleon, Mesons), Mass
defect, Binding energy,
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Nuclear forces, Properties of
nuclear forces, Nuclear
separation energy, Chart of
Nuclides and nuclear stability,
Nuclear abundance
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Chapter 3

Properties of nuclear
states

Nuclear angular momentum,
Nuclear Parity, Magnetic
dipole moments,
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Electric quadrupole moments,
\Wave mechanical properties,
Types of statistics: (Bose-
Einstein statistics and Fermi
— Dirac statistics)
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Monthly Exam

Monthly Exam in Chapters 1,
2 and 3
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Chapter 4

Quantum mechanical
description of Nuclei

Schrodinger wave equation,
Bound states in one
dimensional systems, Particle
in square well
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Bound states in three
dimensions, Neutron-Proton
system: Bound state of the
deuteron, overview of cross
section calculation.
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Chapter 5 Interaction of

Radiation with Matter

Charged particle interaction:
(Maximum Energy Transfer
in a Single Collision,
Stopping Power, Range of a
particle)
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Interaction of electrons with pelu 2 12
matter, Interaction of neutrons
with matter (Elastic scattering,

Inelastic scattering)
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Interaction of gamma Aeln2 |13
radiation with matter
(Photoelectric effect,
Compton scattering, pair

production)
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1-Crystal structure

Basis, Lattice crystal
translation vector and
lattice-symmetry
operations- two
dimensional lattice type-
three dimensional lattice
type- Miller indices, the
indices of a direction

sl Ay
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1-Crystal structure

Position in the cell -
simple crystal structure
(Sodium chloride
structure, Cesium
chloride structure- Close-
packed structure-
Diamond structure, Zinc
Sulfide structure).
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2- Crystal diffraction
and the reciprocal
lattice:

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

powder method-
reciprocal lattice-
Brilloun zones- structure
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3-Crystal Binding:
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Vander Waals- London
interaction-equilibrium
lattice constants-
Cohesive energy-
Repulsive interaction-
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Compressibility and
Bulk modulus- lonic
crystal-Madelung energy
- Covalent crystal- Metal
crystal- Hydrogen-
bonded crystal- Atomic
radii
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4-  Phonons and
Lattice vibrations:

phonon Momentum-
Inelastic scattering of
photons by long
wavelength phonons-
Inelastic scattering of
neutrons by phonons-
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electron model:

electrical conductivity.
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4-  Phonons  andphase velocity-
Lattice vibrations: ~ Vibrational modes of
Lattice with two atoms
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phonon modes.
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S g &y i 5-Thermal Classical model for
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Density of modes in
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Sopas \Vector Algebra, Gradientsiels?2 1
Theorem, Divergences
Review of Basic Theorem, Curls Theorem:
(Stokes' theorem), Curvilinear

Relevan_t Coordinates, Spherical
Mathematics:  |coordinates, Cylindrical
Coordinates, and the Dirac
Delta Function.
s lia) Sopas Static Electric and [Static Charges, The fels? 2

. . |electrostatic Force, The
Magnetic Fields in Electric Field, Gauss’ Law,

Vacuum. and The Electric Potential.

e Lid) Sopas Moving Charges, Thefelu2 3

. ] Continuity Equation,

Static Electric and |magnetic Forces, The Law of

Magnetic Fields in [Biot and Savart, Ampere’s

Vacuum: Law, The Magnetic Vector

Potential, and The Magnetic
Scalar Potential.

Sa L) Sopas Multipole  Moments, Thefelu2 4
Cartesian Multipole
Charge and Current [Expansion, The  Spherical

Distributions. Polar Multipole expansion,
Interactions with the Field,
Electric Dipoles, Magnetic
Dipoles, and Potential Energy.

a L) S Magnetic Inductionfiels2 5
Slowlv Varvi Electromotive Force,
owly varying Magnetically Induced

Fields in Vacuum: |viotional = EMF,  Time-
Dependent Magnetic Fields,
and Faraday’s Law.
a L) Sosas Displacement Currentfels2 |6
Slowlv Varvi Maxwell’s Equations, The
: OW_y arying Potentials, The Lorentz Force
Fields in Vacuum: land Canonical Momentum,
Wave Equation in Vacuum,
and Plane Waves.
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a L) o Energy of a  Chargepel2 9
Ener d Distribution, Stationary|
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Classical Electromagnetic Theory, by Jack
'VVanderlinde, 2005 Springer Science.
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Semiconductor
crystals

Intrinsic semiconductor,
Direct and indirect
absorption, Intrinsic carrier
concentration, Extrinsic
semiconductor
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Semiconductor
crystals

N-type semiconductor, p-
type semiconductor,
Concentration of electrons
and holes in doped
semiconductor, mobility,
electrical conductivity,
Photoconductivity,
Exciton.
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Crystal Defect

Point defect in a lattice,
Diffusion, Dislocation (line
imperfection, Edge
dislocation, Screw
dislocation, Burger's
vector, dislocation
movement

belw 2

d)}aé;

Crystal Defect

Surface defects (Planar
defects), Stacking faults,
Grain Boundaries, Volume
defects (Bulk defects).
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Superconductivity

Applications of
Superconductivity,
Superconducting
Properties: Critical
Temperature,
Superconductivity
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Critical Magnetic field,
Critical current density,
Meissner Effect,

Penetration depth, BCS
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Coherence length, Types ofpels2 (10
Superconductors,
Perovskite,
Superconductivity in high
temperature

superconductor
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Skl 48 sl 9

Properties of Solids
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, Diamagnetic materials,
Paramagnetic material,
Curie's law, Ferromagnetic
materials
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Magnetic Properties

Bloch wall, felu 2 12
Antiferromagnetism
Ferrimagnetism, Magnetic

Resonance
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Magnetic Properties

ESR (electron spin Aicle2 13
resonance)
NMR (nuclear magnetic

resonance
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1- Kittle, C., " Introduction to Solid State Physics"
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2- Omar, MA., " Elementary Solid State Physics"
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Plasma Physics
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Plasma Physics

- What is plasma?

- Historical Summary
- lonization and
Recombination

el 2

Plasma Physics

- Methods of lonization
- Concept of Temperature
- Plasma as State of Matter
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Plasma Physics

- Self and Non-self-
Maintaining Discharges.
- Saha Equation
-Paschen’s Law and “The
“Paschen Curve”

el 2
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Plasma Physics

- Debye Shielding
- The Plasma Parameter
- Criteria for Plasmas
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Plasma Physics

- The Ideal Plasma
-Methods of Plasma
Generation

- Gaseous Discharge
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Plasma Physics

- Examination |
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Plasma Physics

G- low Discharge

P- plasma Diagnostics
- Remote Diagnostics
- Local Diagnostics
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Plasma Physics

-Plasmas as Collection of
Individual Particles

- Single-Particle Motions
- Uniform E and B Fields
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Plasma Physics

G- Gravitational Field
- Non Uniform E and B Fields
- Magnetic Mirrors
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Plasma Physics

- Plasma as Fluid

- The Fluid Equation of
Motion

- Comparison With Ordinary
Hydrodynamics
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Plasma Physics

- The Continuity Equation
- Equation of state

- The complete set of fluid
equations

hela 2

12

ol

Plasma Physics

- Fluid drifts L to B
- Fluid Drifts || to B
- The Plasma
Approximation
Plasma Oscillations
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Plasma Physics

- Examination Il
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1. Classical Electromagnetic Theory, by
Jack Vanderlinde, 2005 Springer Science.

2. Introduction to Electrodynamics, by
David Griffiths, prentice-Hall, 1999.

3-

(Laal ) i) Ll

2- Introduction to Electrodynamics (Instructor's
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