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(2003). Complex variables:
introduction and
applications (2nd ed).
Cambridge University Press.
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(2009). Complex Variables and
Applications. 8th Edition. New
York: McGraw-Hill Higher
Education.

. Lundmark, H.

(2004). Visualizing complex

analytic functions using
domain coloring.

. Needham, T. (1997). Visual
Complex Analysis. Oxford
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Natural, Doppler, and
Pressure Broadening

Understanding spectral
line broadening
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Selection Rules and
Quantum Numbers

Exploring atomic
transitions
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R SR

Rotational and
(ibrational Spectroscopy

Understanding
molecular spectra
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UV-Vis Spectroscopy
and Absorption
Mechanisms

Analyzing electronic
transitions
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Time-Resolved and
Steady-State
Spectroscopy

Investigating
fluorescence and
phosphorescence
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Raman Scattering and
Applications

Studying Raman
spectroscopy

(e (laial
R GRS

Fourier Transform
Infrared (FTIR)
Spectroscopy

Exploring infrared
spectroscopy
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X-ray Fluorescence and
Absorption

Understanding X-ray
spectroscopy

(eed ladal

R SR

Laser-Induced
Breakdown
Spectroscopy (LIBS)

Investigating laser
spectroscopy
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lonization Techniques
and Mass Analysis

Studying mass
spectrometry principles

11

(e (laial
R GRS

Spectroscopic Analysis
of Stars and Galaxies

Exploring spectroscopy
in astrophysics
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R GRS

Low-Coherence
Interferometry and
Biomedical Applications

Investigating optical
coherence
spectroscopy

13
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Advanced Spectroscopy
and Quantum
Applications

Studying future trends
in spectroscopy

14
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Student Research
rojects on Spectroscopy

Applications

Final project
presentations
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e Molecular Spectroscopy — (2006)
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e Atomic Spectroscopy and Applications — (2010)
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1) Spacetime Physics: Introduction to Special
Relativity by Edwin F. Taylor and John
Archibald Wheeler ) 1992).

ISBN 13: 9780716723271: Publisher: W. H.
Freeman,

2) Introduction to Special Relativity by
Robert Resnick (1991).

ISBN: 978-0-471-71725-6: :Publisher: Wiley
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Special Relativity by A.P. French
(1968)

aaledl Eadl) Lo ams ) sl gl el g i)
(el

diﬁY\ cé\}a‘a_“u})iﬂY\ QA\_)A\




DAl a1

Nanotechnology

DoRall ey 2

L/ Jadl 3

2024_2025J5Y)

Caa gl 1aa e )5 4

18.3.2024

daliall gemall JKET 5

(S8 las 5l ase /((AS) dpud pal) Slelud) nae |

iclud5

(S and (ya S IA1) a2 ) g e and)

jazeel.azeez@nahrainuniv.edu.iq : Jx¥) e Oses dida e e

) Cilaal .8

Y YESTLL| KT SUUPRFRYY dayal) Balal) ilaa)

5l A8 o] apals o

A Asall Ll Qatladl) Gany L85 S agd @
.gsilill anal)
I3 algall puaal duS (o §sh ulllal) Sy
Ll A
Aagilill Agall dagall (ulall) il o cijal)

slaily alal) Cliaslid .9

ol s .10

Al Aih | psdagall o) Bangl amd | Agllaal) aledl) cilajia | clolad) | s
3 palaa | ale aseie e ol 1] 2 JdsY
Dkl g o gliSs il
Lis o1 35 5 alad A Ul
Al 5 b LS il
28Ul L slne

Leadiuadl 3okl aal- 21




2 5 salall Ll

o, dSE 3
U lankad ¢ gl Cilaaa

¢

Midgs s laial

ey Galas 4
a;“" O A S Gl
Gy G i ¢ Jiul
Clias ¢ Ay ol Cilayeall
836 &y 5Ll 4)
Al g dall

45l o) sall aa)-5i

W& juai iy Hh

aseia o Gyl 6l
bl 5 oa S3 S) le
LaglsiSiy ald s )l
¢ a8l 3 a8 &5 gl

Aalall ¢l giua RS g

Aleadll ety el

ool s .11
2510 A sl cililaiay) 1
%10 4 53l Sl 5.2
%10 il laia¥) 3
% 10 o=sia¥) Jsla 4
%40 2d\(4+3+2+1).5
%60 A& Jaia¥l 6
U“";‘Jﬂb ehd\ JJLAAA .12
((Cang O dngiall ) dusllaall 5 jaall o<l
1.Nanotechnology and Nanoelectronics (alad) ) dusiiyll aalyall
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synthesis, properties and application
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Walter E. Meyerhof: elements of nuclear] ( ass of Lagiall ) Lislladll 5 j2all (ol
physics

» Text Book: (Slaall ) Lt galyall
Walter E. Meyerhof: elements of nuclear
physics
Kenneth S. Krane: Introductory nuclear
physics
Henry Semat and John R. Albright:
Introduction to atomic and nuclear
physics
Beiser: Concept of modern physics
Irving Kaplan: Nuclear physics
Cohen: Concepts of Nuclear Physics
Kupta: Concepts of Modern Physics
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v- Photons radioactive source.
Geiger-Muller counter tube, type A.
Shield of lead.

High voltage power supply.
Inverter of Geiger pulse.

Counter and timer.

1) To study discriminator
curve of the Geiger-
Muller counter.
2) To determine the
required potential to
operate the G.M counter.

Plateau of Geiger Muller
tube and factors affecting
it

v- Photons radioactive source.
Geiger-Muller counter tube, type A.
Shield of lead.

High voltage power supply.
Inverter of Geiger pulse.

Counter and timer.

Study Statistical nature of
radiation and propagation
of errors using inverse
square law

Statistical nature of
radiation and propagation
of errors using inverse
square law

v- Photons radioactive source.
Geiger-Muller counter tube, type A.
Shield of lead.

High voltage power supply.
Inverter of Geiger pulse.

Counter and timer.

Study Factors affecting the
Gaussian statistical model
with different distances

Factors affecting the
Gaussian statistical model
with different distances

v- Photons radioactive source.
Geiger-Muller counter tube, type A.
Shield of lead.

High voltage power supply.
Inverter of Geiger pulse.

Counter and timer.

Study Factors affecting the
Gaussian statistical model
with different distances

Factors affecting the
Gaussian statistical
model with different
time

v- Photons radioactive source.
Geiger-Muller counter tube, type A.
Shield of lead.

High voltage power supply.
Inverter of Geiger pulse.

Counter and timer.

study Factors affecting the
Gaussian statistical model
for G.M detector with
different of intervals

Factors affecting the
Gaussian statistical model
for G.M detector with
different of intervals

y- Photons radioactive source.
Scintillation counter,

Shield of Lead.

High voltage power supply.
Counter and Timer.

study Scintillation detector
with different voltage

The effect of high voltage
and amplifier gain on the
spectrum using
Scintillation detector with
different voltage

y- Photons radioactive source.

Scintillation counter,
Shield of Lead.

High voltage power supply.
Counter and Timer.

Study Differential energy
spectrum

Differential energy
spectrum and the factors
affecting it with different
of

(window, steps)

y- Photons radioactive source.

Scintillation counter,
Shield of Lead.

High voltage power supply.
Counter and Timer.

Study The effect of high
voltage and amplifier gain
on the spectrum using
scintillation detector with
different Gain

The effect of high voltage
and amplifier gain on the
spectrum using
scintillation detector with
different Gain
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Introduction 4084

Condensed matter Al Al Actal) 8 alas

Crystal structure
Primitive cell Lo ) Ae @l & alas

Bravais lattice
Primitive Wigner Seitz Ll Al Aol & alas

Amorphous, poly and Al Al Ac 8l (8 alas
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Symmetry operation Al ) Al 8 ala
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Miller Indices = «

Inter planer distance Al )l Al 8 ala

Properties of cubic . T,
Aul Al delal) 4 s
systems = :
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Joul Al Aelal) 8 alag
crystal = '

Direction in crystal Aol ) Aelal) 8 alas 11

Filling factor Al all A lall 8 alas 12

Some structures . C e e
; Al yall delal) :
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1. Introduction to Solid State Physics (Wiley, ((cang o Luagial) ) Gashlaall 5 jall i)
Global Edition) )
By: Charles Kittel ISBN: 978-1-119-45620-9
(August 2018) (712 Pages).

2. Introduction to Solid State Physics (Wiley,
India Edition)

By: Charles Kittel ISBN-13: 978-8-126-57843-6
(2019) (712 Pages).

Solid State Physics (Revised Edition, o
Cengage Learning Asia Pte Ltd) (Do) sl ool
By: Neil W. Ashcroft ISBN-13: 978-981-
4369-89-3 (2016) (1294 Pages).
Einfuhrung in die Festkorperphysik (6th 1 =N A 5 -
Edition, Teubner GmbH Wiesbaden) Apale] HM‘) e s L“fd\ sadled @M\J <l
By: K. Kopitzki ISBN:978-3-8351-0144-9 (ool
(2007) (483 Pages).
Any website with the above titles. “isaN| xd A

View solid state physics courses at reputable Sl e ¢ RS bl
universities.
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Laser physics and
Principle of laser work

Laser physics and
Principle of laser
work

Sl ladtial
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Energy can never be
created or destroyed

The law of
conservation of energy

(i Claial
R SRS

Energy Levels of the
atoms

Bohr model of the
atom

_g.m 5 olaial
@R SR

Absorption, Spontaneous
emission , Stimulated
emission

Understand the Rate of
Stimulated Emission ang
Absorption

(e olaal
@S SR

thermal equilibrium, Normg
Population

Boltzmann distributions
and thermal equilibrium

Sehd laial
@SS SR

Three Level Laser , Four
Level Laser

Population inversion

(seid gl
R SR

Requirements for Laser
Action

Laser Generation

(seid gl
ORGSR

Pumping Plan and
Methods

Pumping Plan and
Methods

ehd il

R SR

Pulsed and
ontinuous laser output]

types

Continuous wave and
pulse operation
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1. Gas Lasers
A. CO, Laser: Used in
cutting, engraving, and|
medical applications
like dermatology.
B. Helium-Neon (He-
Ne) Laser: Commonly
used in alignment,
holography, and|
scientific research,.
C. Argon lon Laser:
Used in medical
reatments, such as eye
surgery, and in
scientific research,
). Nitrogen Laser: Used
in pulsed UV light
applications like
pectroscopy and laser-
induced fluorescence.

Lasers types

428 kel
9% SR

A. Nd
Laser: Widely used in

Solid-State Lasers

industrial applications




like welding and
medical procedures
B. Ruby Laser: One of
the first lasers ever
created, used in
dermatology and
tattoo removal
C.T
Laser: Often used in
femtosecond pulse
generation for
spectroscopy and
imaging
D. Ex
Laser: Primarily used i
dentistry and
dermatology for
precise cutting and
ablation.

i il

@5 SR

A. Red Diode Laser
Commonly found in lase
pointers and barcodg
scanners
B. Infrared Diode Laser
Used in optica
communication and nigh
vision systems
C. Blue Diode Laser
Employed in Blu-ray
players and high-definitior
optical storage
D. Green Diode Laser:
Often used in visual
lisplays, laser light shows,
and scientific applications

. Semiconductor (Diode

Lasers

F@.S.u:. 5 olaial
@5 SRS

A. Erbium-Doped Fiber
Laser (EDFA): Used in
optical communications for
signal amplification.

B. Ytterbium-Doped Fiber
Laser: Popular for material
processing, welding, and
cutting.

C. Thulium-Doped Fiber
Laser: Used in medical
applications, such as tissue
ablation and laser surgery.
D. Raman Fiber Laser: Use
for high-power laser system

and spectroscopy.

Fiber Lasers
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A. Rhodamine 6G Dys
Laser: Used in
fluorescence ang
spectroscopy due to it
tunable range
B. Coumarin Dye Laser
Tunable into the UV range
often used in biologica
and chemical research
C. Fluorescein Dye Laser
Applied in ophthalmology
for laser treatments like
retinal photocoagulation
D. Pyrromethene Dye
Laser: Used in pulsed
applications and high-
energy experiments.

Dye Laserg

A. Argon Fluoride (ArF
Laser: Used in LASIK eyg
surgery and lithography fo

semiconducto
manufacturing
B. Krypton Fluoride (KrF
Laser: Common in UV
lithography fo
microelectronics and eye
surgeries
C. Xenon Chloride (XeCl
Laser: Applied ir
dermatology and industria
surface treatments
D. Xenon Fluoride (XeF)
Laser: Utilized in research
applications for UV light
production and

spectroscopy

Excimer Lasers
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" .1Laser Fundamentals' by William T.
Silfvast (2nd Edition, 2004)

" .2Lasers’ by Anthony E. Siegman (1986)
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"Principles of Lasers" by Orazio Svelto
(5th Edition, 2010)
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Introduction to

Diffraction X-ray, Al ) Ac Al b ala
neutron, electron

Methods of diffraction
Laue, Rotating method, Lond )l de @l & alas
Powder method

Bragg diffraction law Land ) delal) & alas

Calculation of hkl for Al all el 8 alas




cubic systems from XRD
patters

Brillouin zone
Bragg plane

and 5l Aol b olas

Crystal Binding

lonic, electronegativity
Covalent, Metallic, Van
der Waals, Hydrogen
bonds

Fgud 52l Al b olas

Bulk modulus

Faud 52l Al b olas

Compressibility, ductility,
malleability, hardness

Faud 52l Al b olas

Crystal imperfection
(defects)

and 5l Aol e

Defects classification
All types of deffects

gl 5 Aol b olas

Lattice vibration
Diatomic lattice
Acoustic and optic modes

gl 5l Aol b olas

Origin of optic and
acoustic branches
Displacement patterns
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Test
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1. Introduction to Solid State Physics (Wiley, Global Edition) (s o Aaagidl ) stlaall ) jiall i<
By: Charles Kittel ISBN: 978-1-119-45620-9 (August 2018)
(712 Pages).

2. Introduction to Solid State Physics (Wiley, India Edition)
By: Charles Kittel ISBN-13: 978-8-126-57843-6 (2019) (712
Pages).

Solid State Physics (Revised Edition, Cengage Learning T

Asia Pte Ltd) (hadll) sl ol
By: Neil W. Ashcroft ISBN-13: 978-981-4369-89-3
(2016) (1294 Pages).

Einfuhrung in die Festkorperphysik (6th Edition, Al sy y
Teubner GmbH Wiesbaden) e pan A osaldl el oS
By: K. Kopitzki ISBN:978-3-8351-0144-9 (2007) (483 (el Aadall CBLaLl)
Pages).

Any website with the above titles. Cui V) adlsa ¢ dyig ST aalyall
View solid state physics courses at reputable universities.
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Pulsed Laser Operation
and Techniques

Investigating laser pulse
generation
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Laser material processing

Laser material
processing
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Laser Welding

Understanding laser-
material interactions
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Laser dilling

Understanding laser-
material interactions
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Laser Cutting

Understanding laser-
material interactions

(e Oladial
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Laser Engraving

Understanding laser-
material interactions
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Lasers in Surgery,
Dentistry, and
Ophthalmology

Exploring medical laser
applications
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Eye Safety, Power
Control, and Hazards

Understanding laser
safety regulations
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Fiber Lasers and Optical
Fiber Systems

Investigating fiber optics
and laser communication
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Ultrafast Lasers, Free
Electron Lasers, and
Future Trends

Exploring cutting-edge
laser technologies
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Study different techniques

Laser in measurements

3
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Student Research Projects
on Laser Applications

Final project
presentations

3
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Principles of laser (o.svelto 1989)
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A Brief Overview of the

Sun.
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Solar Parameters
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Instrumentation and
Observational
Techniques in Solar

Physics.
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Solar Interior.
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The Active and

Explosive Sun.
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Solar Magnetic field.

Sl ol Qa8 of
bl Jlaall dapee
 omaldl]

i cililaid
Glialgg Aagdlig

Ay

e

Solar Atmosphere.
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Solar Activity—Part 1
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Solar Activity—Part 2
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Solar Rotation.
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Physics of the Sun (s of dmgiall) dyglladll 3) 5l (Sl
By: Dermott J. Mullan

@Taylor & Francis Group, L
2009

New Millennium Solar Physics (sbadl) At aalyall
By : Markus J. Aschwanden

@Springer Nature Switzerland
2019
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