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Theory of transformations in metals and alloys™
BY JW.CHRISTAINJELESVIER (2002)
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"Phase Transformations in Materials" by A.K.
Jena and M.C. Chaturvedi - This book explores
phase stability, diffusion, and transformation
Kinetics.

() Ty 1l nl

"Phase Transformation in Metals: Mathematics,
Theory and Practice” by Nestor Perez - Focuses
on the physics and mathematical modeling of
phase transformations
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(o 020E dalal)

[1 Phase Equilibria, Phase Diagrams and Phase
Transformations by Mats Hillert - This book
delves into thermodynamic principles and their
applications in phase diagrams and
transformations.

[1 Phase Transformations in Materials by A.K.
Jena and M.C. Chaturvedi - Focuses on phase
stability, diffusion, and transformation Kinetics.
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2 Gk Nano terms definition 2 1
nanoscience,nanochemistry
,nanobiology, nanostructure,
nanotechnology, features Concept of
nanotechnology

properties of nanomaterials
,1.surface to area to volume
ratio,2. Quantum confinement.
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D5 4 e

Classification of
nanomaterials
According to the dimensions,
According to the shapes,
According to composition,
According to the preparation
methologics,

The golden rules

Concept of
nanotechnology

4ae 5y LA
D)Wy Ay yed s

Classical and quantum
mechanics,historical review
,wavefunction and its
properties,finite wavefunction
,square integrable,
schrodingerwave equation
,oprators ,application of
schrodinger wave functions

Quantum mechanics
and schrodinger
equations

4e 5y LA
D)W 5 4 el

Diffraction techneqes
Characteristic
informations,crystals
system,XRD, moseley’s law,
XPS,SAXS,

Nanomaterials
idendifiction
techniques

Lep LA
oW A pedig

Optical and electron
microscopeScan Electron
Microscopes(SEM)
(FESEM,TEM)
Probe microscope
(AFM,STM)

Nanomaterials
idendifiction
techniques

e g <l k)
D)W 54 Hed

Historical review
Rechard Feynman
Physical and chemical
properties of
nsnomaterials,thermalproperti
es,size dependent color of
Gold,Extended internal
surface,Dominasce of
electromagnetic force,Bond
theory of bulk and
nanomaterials,electrns,exciton

Artifical
atom(Quantum Dot)

4a 5y Dl Ll
D5 4 e

Preparation of quantum dot
techniques
e Lethography
e Colloidal synthesis
e Epitaxy
a.pattrened growth
b.self-organized
growth

Artifical
atom(Quantum Dot)

D)W g Ay el g

Exam.
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Porousmaterials ,classification
of porous materials
Template-based synthesis
1.soft templates
2.Rigid templates
a.Anodized Alumanium
Oxide(AAO)
b.Anodized Titanium
Oxide(ATO)
Formation mechanisim ot
Titania nanotubes(TNSs)

nanotemplates

dae gy L)
o)\ Ay Hedg

Historical review,Nobel prize
2010,Unusual properties
,Graphen preparation
techniques
1.Drawing method
2.Epitaxial growth
3.Graphene Oxide reduction

Graphene

10

Le o LAl
o)\ g Ay Hedg

4.growth from metal-carbon
melt technique
5.pyrolysis of sodium
ethoxide
6.From nano tube
7.from suger

8.from graphite by sonication

9.Dry ice method.
Application of graphene

Graphene

11

4ae 5y LA
oW A pedig

Historical review,Defintion
Single-walled carbon
nanotubes
(SWCNTSs).
1.Armchair
2.Zigzag
3.chiral
Multiwalled carbon nanotubes
(MWCNTS).
1.Russian roll model.
2.parchment model.

Carbon nanotubes

12

)\ g Ay Hedi g

Synthesis Techniqus

e Chemical vapor
deposition

e Arc discharge

e Laser ablation
Purification Techniques

1.Removal of catalyst

2.removal of small

fullerene.

Synthesis and
purification of CNT
techniques

13
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3.removal of other
carbonaceous.
Apllications of CNTs

4y Ol lnal gk Interoduction
DM 4 el s IR region, typical IR
absorption
C-C bond stretching
C-H bond stretching
Application of IR
spectroscopy

FTIR
analysis

A g Ol pls) B Molecular vibration

W 4y el s Types of vibtations
Stretching and bending

Number of vibrational modes

FTIR
analysis

Final Exam

16

DRl ani 11

G ) 5 & el ¢

ol 5 aaladl) jalas 12

((cons ol dumeial ) &stladd 5 5 jidl il

1.Nanotechnology Demystified, Linda Williams (Lobaadl ) dsi sl aal al

&Wade Adams ,McGraw-Hill

2.Nanotechnology and Nanoelectronics , W. R. Fahrner
,Springer

3. Nanotechnology: An introduction , Jeremy Ramsden
Elsevier

4. Introduction to nanotechnology Charles P. Poole Jr. &
Frank J. Owens ,Wiley Inter Science

5. Nanocomposite fabrication of PANI-CNTs Nanofiber
for chemical sensing ,Thamir A.A. Hassan, LAP
Lambert Academic publishing , third edition.

6. Nanostructures Zinc Oxide(ZnO)synthesis with
hydrothermal method, Thamir A.A.Hassan and Ali Q.
Tuma , LAP Lambert Academic publishing , second
edition.

7. . Introduction to Nanoscience and Nanotechnology: A
Workbook By M. Kuno

Researchgate ,scoupas ,web sceince ,Wikipedia e clladl) by s Al 53l ol 5 i)
(e i
Wikipedia syl adl g ¢ g SSI )
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diffraction, Laui
intensity

e gy lilaial ok Vibration mode of | 3l ia¥) Jalail 4 5 2 2
s A el lattice, mono atomic, 4okl asulll 8
Ll poly atomic
5 a5y Sl ¢ ki | Thermal properties , o=l sall A 5o 2 3
W5 A el Lattice heat capacity Al
543 5 Clilaial okl Band energy, Krong Al gUai A 2 2 4
e i g pe pinny, pesedou
LBl potential, LACO
5 a5y Sl ok Fermi Surface of e s Al 2 S
BBLITEEPT lattice, reduce zone,
Ll
g da g lilaial sk fermi surface o e s 2 6
BBLITEEPT measurement
Ll
6 e (laial Exam1 2 7
54 5 llaial gk Electron hole orbit, |  cs SN Jlae 4l 5o 2 8
BBLITEEPT construction of fermi
Lilia surface
54 s Slilaial ok Plasmon, Polaron, O350 A 2 9
BBLITEEPT Polariton O sl s
Ll
543 gy Clilaial Sk Ferroelectric crystal 50l 3 gl Al 50 2 10
a5 A el
Ll
5 A 5y lilaial s ki Exam?2 2 11
BBLTEEP
Ll
540 5y sl ki | Magnetic properties of ol A0 Al ) 2 12
a5 A el material Lpnnlaliaal)
Ll
5 A 53 ililaial ok Dielectricand | dJ=ll ol sa 4l 50 2 13
M5 A el Ferroelectricity oSl
Ll
5 A g Cllaial gk Static conductivity- Aok gl Al 5 2 14
N g Ay e Drud Theory o il
Ll
g pladal Exam3 2 15
A A 11

Uy asal) ol Jie ) Ly Al sl 335 e 40 (30 ol my2 355 100 o 2 in
60 o Sl platial) da jo baiy Al W 54 0 jadll g 4 Helll 5 4 alll 5 4 gl

il elaﬂ\ abas 12

Solid State Physics Second Edition by J. S.

Blakemore,

(a5 o Aumgiall) s sladl) 35 el i)

Introduction to Solid State Physics, 7th Edition
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: Physics of Properties of
Semiconductors
Quick review, crystal
structure, band energy,
carrier concentration at
thermal equilibrium, intrinsic
semiconductor, donors and
acceptors,

Band theory of
semiconductors

Laep LA

Calculation of Fermi level,
carrier transport phenomena,
Einstein relation, resistivity
and Hall Effect,
recombination processes,
Optical transition and

Electrical

Lep LAl

absorption Optical

Lep LAl

P-N Junction
Basic devise technology,
depletion region and
depletion capacitance

p-n junction

4aa 5y Dl Ll

. Current voltage
characteristic, junction
breakdown, rectifier,
varistor, Varactor

-V
characteristics

p-i-n diode, heterojunction. p-i-n junction

Tunnel Diodes
Effect of high doping,
tunneling processes, excess
current voltage
characteristic, backward
diode.

Tunnel Diode

First examination

el

. Impact Avalanch Transit
Time Diodes (IMPATT)
Static characteristic, basic
dynamic characteristic,

IMPATT
generalized small signal

analysis, large signal
analysis, diode geometry.

31




4 gr il Hlaa)

A g s

Junction Transistors
Static characteristic,
microwave transistor, power
transistor, switching
transistor.

Transistors

10

dae gy L)

Metal Semiconductors
Devices
Schottky effect, energy
bands relation at metal
semiconductor contact,
current transport theory in
Schottky barriers, FET and
metal semiconductor
IMPATT diodes

MS devices

11

Lae g LA

p-n-p-n and Junction Field
Effect Devices
Schottky diode and
semiconductor-controlled
rectifier, junction field
transistor and current limiter.

p-n-p-n
junctions

12

Laep LAl

4aa 53 Dl Ll

Metal —Insulator-
Semiconductors
Ideal Metal —Insulator-
semiconductors diode,
surface states, surface
charges and space charges,
effect of metal work
function, crystal orientation,
temperature, illumination
and radiation on MIS
characteristic, surface
varactor ,avalanche carrier
transport in insulator films.

MIS

13

Semiconductor Lasers
Semiconductors laser
physics, junction lasers,
heterojunction and
continuous room temperature
operation, other pumping
methods and laser materials.

Semiconductor

Laser

14

Second Examination

15

DAl e 11

&L Al

U“.—.‘)ﬂ\} ?lt_ﬂ\ laa 12
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-Physics of Semiconductor Devices ,S.M. Sze
-Topic in Applied Physics, Brodsky

-Amorphous Semiconductor Technologies of
Devices, Hamakawa.

-The Physics of Semiconductor Devices, D.A. Fraser
-Introduction to Solid State Electronics, G.I.
Yepifanov

(Lo 5 o) Aungiall) A slladll 3 ) jaall i<l

Researches for thin film semiconductors (Thin Solid
Films, Phys. Review B, J. Appl. Phys, Renewable
Energy ,Solar cells and solar materials, Condense in

Matter physics ....)

(Daall) Ay I gal all

Al i3 dualall S 5 Wikipedia
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Ll / HW FPTRN Theory of Electrons in a - 1
o/ dua “Wis <4+ | NonCrystalline Medium. ok
Llis/ HW [FEFRAN Anderson localization. ok 2
O/ Aaa Lis I+ | Sjtuation in which states
are localized.
Lls / HW FRPR Minimum metallic sk 3
Olaiel/ dua Wi, A<+ | conductivity, Variable-
range hopping
Ll / HW FPTRN The Anderson transition, skl 4
Olaial/ Aua LS+ NonCrystalline
Semiconductors.
L/ HW [FEPRN Preparation and @k 5
Olaial/ da Wiy I+ | classification of materials
structure and electrical
properties.
Llis/ H.W [FEFRSN Drift mobility, some sk 6
Olaial/ s Lo g sl property of a. Si, a Ge.
Llii/HW FPTIEN Optical absorption, TR 7
Olaial/ a L I Absorption edges and
Urbach's rule.
L/ HW Losas | of states of Density @k 8
Oaial/ L g I Non-
Crystalline
Semiconductors.
Ll / HW [FETIENN Experimental ok 9
O/ A Lo g sl determination of DOS.
L/ HW [FRPRN Amorphous thin film sk 10
Oaial/ Aa L i devices, hydrogenated
amorphous silicon.
L/ HW Lsas  |Hydrogenated a Si devices sk 11
Oaial/ sa Loyl and solar cell.
L/ HW [FETIENN Tetrahedrally Gk 12
O/ ha RPN bounded
semiconductor amorphous
Si and Ge.
Ll / HW FETIENN Electronic transport in skl 13
i/ A ANPP NEE amorphous
semiconductor.
L/ HW Lsas  |Chalcogenides and glasses sk 14
Olaial/ fea L g iU doped amorphous

semiconductor.

35




Llis/ HW VPV Some applications a-Si, gk 2 15
Olaial/ s Wiy I+ | amorphous barrier and p-n
junction.

DALl e 11

ol 5 de sl) CISATY 5 (sl ) (oo Ul L Sl sl (385 e 40 e Aol g8
G e 5 A el 5 4 Held

ol g aladll jalias 12

Electronic Processes in Non-Crystalline (©a 5 O dngiall) 4 sllaall 5 ) jaall sl
Materials (Nevill F. Mott, Edward A.
Davis).

Amorphous semiconductor technology and (obaall) At Sl aal yal)

devices (Y. Hamkawa).
Amorphous and liquid semiconductor (J. Tauc)

3253 sall 5 el il Gl 2 Aalall alaall s SIl o alal) 3l Ly o 53 ) 5] gyl 5 S
S a5 43S yall Al (e el
PRI Y ) sa g SN nl ol

allall Ciladlal) iliSa 28 g0
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B sl laal I RN Review of the 2 1

. X Al (5l 5 dadia .
1 jel) cillaiay! TR basic of laser

Jaa sl claal I sk Review of the 2 2
el cililaiayl principal of
B ) adll (galia
23l el s laser and
maser
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daa gal) Cilaal I Sk Dol b glad ) jatil Knowledge 2 3
I jedll cililaiaY) the types of
laser line
T sl bl Sl sk Lol dalasl Recognitions 2 4
I el clilatiaYl the laser
modes
A gl bl ) gk oS Gokg il <l ya8 Study the 2 5
A el clilatiayl Gl power and
pulse shorten
techniques
G sl Cilaal I sk ik s 4dad DUl el Glall Knowledge 2 6
I el clilatiaYl Nonlinear
phenomena
and its
applications
Joa sl laal I Sk Study Free 2 7
A Hedl) clilatial oo sl e g IV &l il | electron laser
4 peadl Gy &
fiber laser
Toa sl laal I Sk SV 5l Get skills 2 9
I el cililaiay) about
Exciemer laser
T gl Cilaal I Sk Glas e J ganll ey Knowledge 2 10
I el clilatiaYl pail) Zla ) the ultra short
laser
Jae il lal I Sk l8 gall Gl Get skills 2 11
I el clilatiaYl about
Femto second
laser
Jaa sl bl I Sk il Yl Knowledge 2 12
I el clilatiaYl the attou
second laser
T sl bl I sk ool a8 Knowledge 2 13
I el clilatiaYl the attou
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dae il sl I sk Dol x8 Knowledge 2 14
I el clilatiaYl the attou
second laser
olaial 15
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Introduction to modern optics by G. Fowels

(x5 o) mgiall) A sllaall 55 jaall xl
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BT

Nature of light ,Historical
review,Wave front and
rays,Huygens principle, The
electromagnetic spectrum,
Source of electromagnetic
waves

Nature of light

A e s dge gp il jlal
BB

The wave nature of light,
Electric constant and speed
of light,Speed of light in a

medium

Plane harmonic waves and

phase velocity, Plane

harmonic waves in 1- D,
Plane harmonic waves 3-D

Nature of light

A e s dae g il Ll
s

alternative ways of
representing harmonic
eaves, group velocity ,
electromagnetic theory (
Maxell equation), transverse
waves, independence of
electric and magnetic field,
energy density and flow,
examples

Nature of light

A e s dze sy il jlal
R

reflection and refraction
reflection and refraction
Jow of reflection and
refraction , Fresnel's
formulae
Reflected and transmitted
energy, Normal incident

reflection and
refraction

A e s de sy il jlal
R

Total internal reflection,
Reflection from conductor

reflection and
refraction

A e s dze sy il jlal
R

the superposition

the superposition of waves
,addition of simple harmonic
motion along the same line

superposition of many
waves with random phase,
addition of simple harmonic
motions at right angles

the superposition
the superposition
of waves

A e s de sp il jlal

BB

Mid. term Exam.

Monthly Exam
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BT

interference of two beams of
light, introduction,
Coherent (time of space),
coherent sources, theory of
partial coherent , visibility
of fringes

interference

A e g dae s Ol ladl
By

interference fringes from
double source young's
experiment, Fresnel's
Biprisim

Billets split lens

A e s dge p il jlal
W

Sk

Billets split lens, Lloyds
Bimirror, Fresnel's Bimirror,
intensity distribution in the
fringes system, Application
of interference

Michelson
interferometer
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Michelson interferometer,
Circular and localized
fringes, Application of

Michelson interferometer

Measurement of
wavelength, Measurement
of wavelength different,

Measurement of refractive
indices or thickness for
plate, Measurement of

length

interference
involving
multiple
reflection
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interference involving
multiple reflection
introduction , reflection
from parallel films, . Airy
function, Fabry- Perot
interferometer , chromatic
resolving power of Fabry -
Perot instruments, Newtons
rings, theory of multilayer
films, Antireflection films,
high reflection films, Fabry-
Perot interferometer filter.
Examples

diffraction
Phenomena
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diffraction Phenomena
general description of
diffraction, fundamental
theory ,the Fresnel -
Kirchhoff formula,
fraunhofer and Fresnel
formula, Fraunhofer

optical resolution
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diffraction patterns, the
single slit,
the rectangular aperture the
circular aperture
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optical resolution , the
double slits, multiple slits -
diffraction gratings,
resolving power of grating,
position of maxima and
minima missing orders,
comparison of the single slit
and double slit pattern,
Fresnels Zones, Zone plate,
rectangular aperture
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polarization
nature of light, the
polarization of light,
methods of producing
polarization , types of
polarization , linear
polarization, circular
polarization, Elliptical
polarization,
polarization angle and
Brewster law

polarization
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Threshold
population
inversion Gain vs. Laser gain
loss in a laser
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Laser output power
EEENG sk Propagation of laser beams Laser 2 5
characteristics
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laser beam spectroscopy
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effects
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Al gk Theory and methods of Ultra short 2 10
Ultra-short Laser Pulse
) Laser Pulses
Generation
EREN Ry Characteristics of ultra- Ultra short 2 11
short lasers Laser Pulses
A8l okl gain switching, Q- methods of 2 12
switching, cavity dumping Ultra-short
and mode IOCking Laser Pulse
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Polarization and
Coherence

Linear, circular, and
elliptical polarization
Jones vectors and Jones
matrices
Coherence: temporal and
spatial

Degree of coherence and
applications
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Maxwell’s Equations in
Optics

Electromagnetic wave
propagation in dielectrics
Complex permittivity and

dispersion
Anisotropic and
birefringent media

Derivation of Fresnel
equations from Maxwell’s
equations
Functions
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Quantum Optics
Foundations

Quantization of the
electromagnetic field
Photon concept
Coherent and squeezed
states
Basic light-matter
interaction in the quantum
regime
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Introduction to
Nonlinear Optics

Nonlinear polarization
and susceptibility tensors
Overview of second- and
third-order nonlinear
effects
Symmetry considerations
and selection rules
Frequency mixing
fundamentals
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Second Harmonic
Generation (SHG)

Phase matching and
coherence length
Quasi-phase matching
SHG efficiency and
material choice
Applications in frequency
doubling
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Third-Order Nonlinear
Processes

Third Harmonic
Generation (THG)
Four-Wave Mixing

(FWM)
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Optical Kerr effect and
cross-phase modulation

Ultrafast pulse shaping
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Effects

Nonlinear Refractive
Index and Self-Action

Intensity-dependent
refractive index
Self-focusing, self-
defocusing
Spatial and temporal
solitons
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Nonlinear Absorption

Two-photon and
multiphoton absorption
Saturable absorbers and

optical limiters

Applications in
microscopy and ultrafast
optics
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Nonlinear Wave
Propagation

Nonlinear Schrodinger

equation (NLSE)
Soliton solutions and
propagation in fibers
Modulation instability
Dispersive vs nonlinear
effects
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Nonlinear Optics in
Fibers

Kerr nonlinearity in
optical fibers
Raman and Brillouin

scattering
Supercontinuum

generation
Pulse propagation in fiber
optics
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Advanced Laser-Matter
Interactions

Femtosecond laser pulses
and multiphoton
processes
High harmonic generation

Laser ablation and
nanostructuring
Ultrafast spectroscopy
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Applications in Modern
Optics

Surface-enhanced Raman
scattering (SERS)
Z-scan technique for
nonlinear measurements
Optical parametric
amplification and SPDC

Nonlinear microscopy and

imaging
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Anomalous dispersion
Phase velocity and group
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Interaction of 2 3
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Constants
Variables
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Converting between Converting
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types of variables )
! variables
Assignment statements .
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and arithmetic
. statements and
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. Functions
Functions
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55




implied DO Loop
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Types and Sources of
Directly lonizing
Radiation.

- Electrons
- Positrons
- Heavy Charged
Particles Heavier
Charged Particles
-Pions
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Classification of
Indirectly lonizing
Photon Radiation
Types of radiation
decay:
Alpha, beta, neutron,
electromagnetic
radiation (x and
gamma, production
breaking and
characterstic)
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Fundamental properties
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Elements and atoms,
molecules, photons
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6- interaction of
radiation with matter ,
lonization , radiation
interaction with matter
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Compton scattering,
pair production)
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7- Unit of radiation
exposure the Roentgen
Emissivity of
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radiographic sources,
Dose in Water for
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Dose Distributions for
Photon Beams

- Dose Distributions for
Neutron Beams.

- Dose Distributions for
Electron Beams.

- Dose Distributions for

Heavy Charged Particle

Beams
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8-Attenuation of
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Shielding, emissivity of
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-Characteristic Time
- General Form of
Daughter Activity

- Equilibria in Parent-
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-Bateman Equations

- Mixture of Two or
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Radionuclides in a
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- Activation of Nuclides
- Nuclear Reaction
Cross Section
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- Neutron Activation
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-Saturation Model
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- Finite Number of
Parent Nuclei :
Depletion Model
- Maximum Attainable
Specific Activities in
Neutron Activation
- Examples of Parent
Depletion: Neutron
Activation of Cobalt-
59, Iridium-191 and
Molybdenum-98

ASEl. 5 Al gkl - Neutron Activation of 2 15
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Depletion-Activation
Model
- Example of Daughter
Neutron Activation :
Iridium-192
- Practical Aspects of
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1.Kinetic description
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2.Velocity of gas
molecules

3.Motion of gas
molecules
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Thermal Conductivity
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Thermal conductivity
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ionization gauge
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ionization gauge
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Gas ionization gauges
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ionization gauge
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4, Potential
problems

5. Addition
concerns

ol

alul

Second Exam.
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Dry Pump

Dry Pump

1. Components
2. Pump Module
3. Compressor
module

4. How the pump
works

5.

Cyrocondensati

on

6. .cryosorption
7. Start-up

8. Crossover|

9. Regeneration
10. Sieve trap
use\regeneration

11. Vacuum
system use

12.  Advantage

13. Disadvantage

115




:\.CQSLLA} :d:\.m\ B‘}ALM ;.le\

Sputter lon Pump

Sputter lon Pumps
1. Sputter ion
pump characteristics
2. Operating
principle
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Analysis

Partial pressure

Partial pressure
analysis

1. lonization of
gas

2. Acceleration off
ions

3. Mass
separation

4. Magnetic
sector mass separator|
5. Quadrupole
mass separator|

2 e Sl

A58l g aliu) 3 _palaa ¢ldl) lon Detection

lon Detection

1. Compound ion
detector

2. 2.channel electron
detector

Operation of partial
pressure analyzers
Vacuum Leakage
Detectors

Final Exam.
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H. Thomas ,"Handbook of vacuum science and
.technology”, 1998

2- Pramod K. Naik " Science technology and
applications”, 2018.
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Thomas ,"Handbook of wvacuum science and
technology", 1998
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sl laal gk Photon entanglement Understand the 3 12
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the Fusion plasma
and fusion energy

4y @l laal gk Plasma confinement Enable the student to 3
M5 A el s know and understand
the Plasma
confinement
dae gy il sl Sk Operational fusion Enable the student to 4
DA 5 Ay el experiments (Emphasis | know and understand
on Tokamaks Operational fusion
experiments
(Emphasis on
Tokamaks
4 g @l sl EBLY Enable the student to 5
M5 Ay el know and
Operational fusion
experiments
(Emphasis on
Tokamaks
da g @l plsl EBLY Enable the student to 6
M5 A el know and understand
Methods of
diagnostics of fusion
plasmas
e 5y ol Ll gk Methods of diagnostics of |  Student test of the 7
BPTEEPT fusion plasmas subjects he has
studied
de g il jlaal gk Examination | Enable the student to 8
D 4 el s know and understand
the Methods of
diagnostics of fusion
plasmas
de sp il jlaal Sk Theory and methods of | Enable the student to 9
M5 A el plasma heating in know and understand
Tokamaks the Theory and
methods of plasma
heating in Tokamaks
da g Ol sl B How to design and build | Enable the student to 10
DR 5 Ay el s a fusion plasma know and understand
experiment (Equations the Basic problems
and requirements for encountered and next
tokamaks steps in fusion
experiments
4y Ol laal B Survey of fusion plasma | Enable the student to 11
DR 5 Ay el physics know and understand
the Survey of fusion
plasma physics
da g Ol sl B Basic problems Enable the student to 12
oW 4 el s encountered and next know and understand

the Basic problems
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steps in fusion
experiments

encountered and next
steps in fusion
experiments

4ae 5y LA
M5 A el
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The MAST

Enable the student to
know and understand
the The MAST

dae gy L)
o)Wy Ay Hed

Comprehensive questions | Enable the student to

and discussion

know and understand
the Comprehensive
questions and
discussion
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Examination 11

Student test of the
subjects he has
studied
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daa gy il sl Sk Al 420915 ) 8 Determine element 3
M 4y yedi composition
dae gy s Sk ol Measures properties 4
DM 4y yedi s of light
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)M A e s) paall spectrum
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dpe g s Sk gl s S el Study surface 7
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4y Ol lnal ks 80l g SV el high resolution 8
DM 4 e s imaging technique
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DM 4 el s scanning probe
technique
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4y @l sl TR @olall Sosl Jaladll Determined the 13
D 4y Hedi s temperature range
depend on materials
type
4 g Dl pla) EBV-Y LK) il How the materials 14
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- Semiconductors
concepts Semiconductors
- Energy bands
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- Degenerate and
nondegenerate
semiconductors
- Compensating doping

dae g s

- Ohmic contact
- Photoconductivity

Photoconductivity

Ae g LA

Sk

- p-n junction

p-n junction

dae gy L)

Light emitting diode
-Principle of LED
-Forward and reverse
bias
- Device structure
LED materials and
characteristics

Light emitting diode

Laep LA

Laser diode

Laser diode

Lep LAl

Solar cell

Solar cell

First examination

Lae o LA

Detectors
-Introduction
-Photon or quantum
detectors

Detectors

dha g Ol laal
A e

-Thermal detectors

-Comparison of detectors

da g &l laal
A el

-Figure of merit
-Noises
-Optically immersed
detectors
-Imaging

-Detectors (infrared film,

the image converter, the
vidicon).

10

4aa 5y Dl Ll

Modern detectors and the

ultimate limits on their
performance

11

4aa 5y ol Ll

Switching and memory

Switching and
memory

12
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dae g s Sk Electron optical
applications in material
science-in electron
-Microscopy
-Electron interaction with
matter
-Electrostatic lenses,
-Electromagnetic lenses
-Transmission electron
microscope

Electron optical
applications

da g il ,liid) skl -Scanning electron
microscope

2 14

.. 2 15
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- Solid State Electronic Devices by Ben G. Streetman.
-Semiconductor Opto-Electronics by
T.S.Moss,G.J.Burrell and B.Ellis.

-Physics of Semiconductor Devices ,S.M. Sze

-Topic in Applied Physics, Brodsky

-Amorphous Semiconductor Technologies of Devices,
Hamakawa.

-The Physics of Semiconductor Devices, D.A. Fraser
-Introduction to Solid State Electronics, G.I.
Yepifanov

(BEISUR W IR

Researches for thin film semiconductors (Thin Solid
Films, Phys. Review B, J. Appl. Phys, Renewable
Energy ,Solar cells and solar materials, Condense in

Matter physics ....)
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History of Nanotechnology
Introduction to
Nanotechnology
The Importance of
Nanoscale
Definitions: What are
Nanoscience and
Nanotechnology?
The Scale of Things
Applications of
Nanotechnology
Why Nanoscience?
Nanoscience and
Nanomaterials Properties

Concept of
Nanotechnology

4 gy @l Hlaal)
Gl sl
ol g A el

Sk

Definitions of Nano terms:
Nanoscience,
Nanotechnology,
Nanoparticles
Examples of Physical
Properties of Nanomaterials
that Differ from Bulk
Materials
-Mechanical
-Friction
-Thermal Excitation
-Electromagnetic Field
-Electrostatic
The Scale of Things
Future Applications
Moor’s Law: First and
Second Law

Concept of
Nanotechnology

k_i\)\_\.\A\j
D)Wy Ay Hedh

Quantum Confinement in
Semiconductor
Classification of
Nanostructures According
to Dimension (Optical
Confinement)
-Quantum Well
-Quantum Wire
Quantum Dot

Structure of
Nanomaterials

4a 5y Dl Ll
Gl Hliald
DR 5 Ay el

The relation between the
energy and wavenumber,
models of vibration: Druad
model, Einstein model, and
Debye model
The behavior of free
electrons inside the solid
through the Schrodinger

Physics of Nano
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motion for free electrons,

equation, equation of

and confined electron
Brillouin Zone

Parameters for

dae 5y L) .
Gl LAl 4
D)Wy &y yels

-Fermi wavelength,
-Bohr radius

-Fermi velocity
-Confinement condition
The energy gap
quantization process in 1D,
2D, and 3D

Nanostructure

Density of States

FOPN RN .
&_}\JL\.\;\}
o)W g A Helh

-Definition and derive the
density of the state of
materials
-The relation between the
density of states and
dimensions
-Density of states in
reciprocal lattice in: Bulk,
Quantum well, Quantum
wire, Quantum dot
Energy Gap in Nanoscale
Structures
How the Dimension Affects
the Energy Gap in
Semiconductors

1 el Olaidl

~

Nano-scale effects

e g <l HlLodld .
k_i\)\_\.\A\j
o g A el

Why do properties change?
Properties change in nano-
scale
Different size-dependent
properties
-Surface area
-Aspect ratio
-Bandgap
-Forces
-Magnetic properties
-Electrical properties
-Electronic properties
-Catalytical properties
Optical properties

on Material
properties

Nano-scale effects

&_1\‘)\_1.1;\}
M5 A el

Thermal properties

- Fermi temperature

- Debye temperature
-Melting point: the rela
between melting point
dimension

-Heat Transfer

on Material
properties
tion
and

Mechanical propert

ies
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Synthesis of Nanomaterial:
-Top-Down approach
methods
-Bottom-Up approach
methods
Fabrication control
conditions

Fabrication

Methods of

Building up
Nanostructure
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Gl LAl 4
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Surface States
Atomic Force Microscope
Histogram

- The optical
Photoluminescence
spectrum
Mathematical Model

Surface States

Lae g LA
il
D)W g &y Hels

Fundamentals of Nano-
Optics
Nanostructures as optical
components

- Quantum optics at the
nanoscale
Plasmonic- What is surface
plasmon resonance?

Nano-Optics
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-UV-Vis. Spectrometer
-Fluorescence
Spectrophotometry
-X-ray diffraction (XRD)
-X-ray Fluorescence
-Atomic Force Microscope
(AFM)
-Scanning Electron
Microscope (SEM)
Transmission Electron
Microscope (TEM)

Characterization
Techniques of
Nanomaterials
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-Carbon nanotube properties
and applications
Quantum Dots properties
and applications

Some
Nanomaterials
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Introduction to nanotechnology by Henrik
Bruus, Spring, 2004

Essential of nanotechnology by Jeremy
Ramsden & Ventus Publishing ApS, 2014
Nanotechnology Demystified, Linda
Williams &Wade Adams, McGraw-Hill,
2007

Nanotechnology and Nanoelectronics,
Materials, Device, Measuring Techniques,
W. R. Fahrner, Springer, 2005
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