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1- Diploma in Laser Interaction with Matters

" 8¢

mesier
== | code | Hours | CEHt [Tt Credit
' Hours Hours
Laser Physics LSI501 3 3
Laser Safety L51502 I I
Diagnostic Technigues LSI503 2 2 |2
Computational Methods LS1504 3 3
Laser Lab LSI505 f 3
2™ Semester
Credit | Total Credit |
Courses Code | Hours
Hours Hours
Cptoelectronics LS 1306 3 3
Optical Instruments LSI507 2 2
"
Laser Interaction with Matter L5108 - 3 3 &
Selected Topics and Project LSI504 4 -+
pe—— —1 26
oSNy AR
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2-Diploma in Laser Systems

17 Semester
Courses Code | Hours S (e
Hours Hours
Laser Physics LSI501 3 3
Laser Safety LS1502 1 |
Laser Systems and Materials LSIS10 3 i 11

COptical Fibers L5151 2 2

Laser Applications LS1512 2 2

2" Semester

Credit | Total Credit
Courses Code Hours
Hours Hours
Laser Interaction with Matter LSIS08 3 3
Optoelectronics LSI506 3 3
Ciptical [nstruments LSI507 2 2 -
Applied Project [ SI513 2 2
Laser Lab LSI505 6 i




3- Professional Diploma in Laser Material Processing and

Manufacturing
1" Semester
' Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser Physics L5501 3 3
Laser Safety LS1502 I |
Industrial laser systems LSI514 2 2 12
Materials Proces sing and
o : LSI5135 2 2
Manufactiurmg Science
Experimental Training | LSIS16 8 4
:"II SEmestern
Credit | Total Credit
Courses Code | Hours
- Hours Hours
Optical Instruments LS1507 2 2
Laser Interaction with Mater LSIS08 3 3
12
Industrial Laser applications LSIS1T 3 3
Expermmental Tramnmg 1] L5I518 B 1




Course description

LSI301 Laser Physics, (3): Introduction to laser operation . Classical theories of dispersion
amd absorption. Emission and absorptien and rate equations. Semi classical radiation
theory, Laser isolation gain and threshold - power and frequency. Multimode operation,
Laser resonator, Optical Coherence and Lasers,

LSISOZ Laser Safetv, (1); Environmemal lasers safety. Lasers and eve. Characteristics and

types of hazards, Safety regulations, Laser applications.

L5153 Diagnostic Technigues, (2): Radiation detection. Wavelength measurements. Power
meas urements. Monochrmomators, spectrographs and spectrometers. Types of spectroscopy.

L5I504 Computational Methods, (3): Introduction and computer operiting systems.
Computer interfacing. Nuwnercal techniques. Computational techniques, Compuier
languages wsed in science,

LSIS0S laser Lab, (3): Generation of the second harmonic by frequency doubling,
Mechanical Qe-switching and passive Q-switching of CO2 lasers. Laser induced plasma.
Holography and image processing. High vacoum techniques. Interaction of laser with gases
liguids and solids.

L5I506 Ciproelectronics, (3) @ Introduction. Optical material and displays. Optical sensors.
Optical couplers. Semiconductor laser and photon detectors. Optical and optoelectronic
integrated circuits. Principles of fiber optics. Polarizatdon properties of polaridng 4 &
plates. Electro-optic effect (Kerr and Pockel). Stark, Raman, Zeeman and Faraday effects.
Design of an optical isolator and a (- switch. Electro-optic and acoustic=optic modulators.

LSISOT  Optical  Instruments.  (2):  Telescopes, Collinstors. Spatial and  chromatic
aberrations. Confocal Fabry — Perot interderometer. Birefringent interferometer. Spectral
resalving povwer. Light gathering power, Accurate wavelength measurements .

LSISUS Laser Interaction with Matter. {3): Introduction. Electromagnertic radiation and its
Interaction with molecale. Laser wavelengths and laser light, Light impinging on a
dielectric  surface. Light impinging on a metal sworface. Light impinging on a
semiconductor. Light impinging on a superconducting. Laser heating. Laser meling,
Interaction with opiical components. Interaction of Lasers with dielectries meetals,
semiconductors, polvmers and superconductons.

LSIS0M Selected Topics and Project, (4); It is a capstone project. The students form groups
and select their topics according to their field of interest. The project should address
practical problems related to engineering and technological applications in any of the
following fickds:




* Infrared spectroscopy with tunable lasers.

* Lincar and nonlinear phenomena in laser optical pumping.

* Ultrafast spectroscopy of plasma generated by very intense femtosecond laser pulses.
* Fundumentals of inelastic light scattering in semiconductors and insulators.

* Resomani Raman scatte ring.

ESIS10 Laser Svstems and Materials, (3): Glass lasers, Solid state lasers, Semiconductor
lasers. Dye Iasers, Crystal structure and growth of solid active media, Optical prope rties of
glasses, Optical prope ries of semiconductors,

LSI511_ Optical Fibers, i2): Step-index Fibers. Graded-index fibers. Attenvation and
dispersion. Uptical fiber amplifiers. Fiber opiic laser,

L51812 Laser Applications, (2): Holography. Scientific, metrological, industrial, military
and medical lnser applications,

LSIS13 Applied Project. (2): It is capstone project. The students form groups and select
their topics according to their ficld of interest and background.

LSIS14 Industrial laser Systems. (2): Gas lasers, Dye lasers, Solid state lasers,
Semiconductor lasers, Ultrafast lasers. Plasma physics , Electric discharge, Laser plasma
interactions and Laser fusion (Inertial confincment fusion). Nuclear pumped lasers and
Laser isotope separation. Laser accelerators, Free electron lasers, Laser propuls ion.
Namral Masers and Lasers, Introduction to Masers and solid state Masers. Crunnium
optics. Introduction o electronics and High voltage physics.

LSISIS Materials Processing and Manufacturing Science, (2): Metallurpy and Material
Science. Tool path programing. Introduction to Nanoscince. Introduction to polymer since.
Characterization technigues.

LSIS16 Experimental Training 1, (4): Laser beam cutting. Laser beam welding. Laser
surface treatment. Laser cladding and alloying, Laser marking and engraving.

LSISIT Inddustrisl Laser applications. (3) : Laser commmmications, Laser radar, Laser in
medicine, Manufacturing processes. Laser material processing: |cutting, welding  and
surface treatment:(Hardening, Melting, Cladding, Marking and engravingi]. Solid free
form labrications |30 Printing].

L51518 Experimental Tralning 1L, (4): Additive manufacturing techniques. Selective laser

melling. Selective laser sintering.
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1- Diploma in Medical Laser Applications

]
1" Semester

Credit | Total Credit
Courses Code |Hours
Hours Hours
Laser Physics LSI501 3 3
Laser Safety | ISI502 | 1 E
Photobiology | ML301 . 2
General Medical and Surgical Laser 1 2
_ ML502 3 3
Applcations
Laser Application m Medicine | MLS03 . 3

b IS
Credit | Total Credit
Courses Code Hours
Hours Hours
Applied Project | MLS04 2 2
Laser Laboratory in Medical
oy ML305 3 3
Applications |
. - | 2
Laser Interaction with Matter L5508 3 3
Laser Application in General Surgery 1| MLS506 2 2
Optical Instruments LSI507 | 2 2




2- Diploma in Oral and Dental Laser Applications

I & Semester

| Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser Physics LSI501 | 3 3 =
Laser Safety | LSI502 1 |
Photobwology ML50] 2 2 .
CGeneral Medical and Surgical Laser
_ MLS02 L 3
Applications
Laser Apphcation in Medicine ML503 3 3
- ten
Credit | Total Credit
Courses Code | Hours
Hours Hours
Apphed Project | MLS04 2 2
Cptical Instruments LSI507 2 2
Laser Interaction with Matter LSI508 3 3
13
Laser Laboratory m Medical )
_ MLS0S5 3 3
Applications
Laser Applications in Oral and Dental
ML307 2 2
Medicine




3- Diploma in Laser Application in Pharmaceutical Science
and Photobiology

1" Semester
! Credit | Total Credit |
Courses ' Code | Hours
Hours Hours
Laser Physics L51501 3 3
Laser Safety L1502 1 | 1
Photwobiology ML501 . 2 3
General Medical and Surgical Laser
ML3502 3 3
Appheatons
Laser Applcation m Medicine ML503 3 3
T
s v ITester
Credit | Total Credit
Courses Code | Hours
Hours Hours ;
Optical Instruments LSI507 2 2
[Laser Interaction with Matter L5503 3 3
Laser Laboratory m Medical — |
ML5035 3 3 .
Applications s
Applicd Project | ML504 2 2
Laser Application m Pharmaceutical -
. ML308 2 2
Science and Photobwology

—— 1 45 1 -




Course description

MLSUE Photobiology, (2): This Course provides a basic level of education on photobiology.
Light as clectromagnetic waves, Laser and light tissue interaction. Lisht absorbing
chromophore.  Photimmunologicnl  responses  towards  light.  Photosensitization:
photochemotherapeutic  sensitiztion, photodynamic  sensitimtion, photosensitisers and
photothermal sensitiztion,

MILSUZ Gieneral Medical and Surgical Laser Applications, (3): This Course provides an
introductory basic level of education with didactic and laboratory 1o be satisfactorily on the
general use of laser in the different medical specialties with knowledge of indication,
contraindications, rational of treatment, complications and surgical prognosis, This course
covers the general application of laser in Dermatology, Surgery, Gastroenterology, General
Medicine and Pediatrics, ENT, Gynecology, Ophthalmology, Physical medicine and
physiothcrapy. Cral and Dental Medicine and Pharmaceuticals and photobiology.

MES03 Laser Application in Medicine I, (3): The goal of this course is to enhance student
understanding and knowledge of the application of laser technology In Medicine. This
elective Course provides an advanced level of didactic, laboratory, and clinical exercises to
be satisfactorily om the use of laser in the Medicine and medicine with knowledee of
diagnosis and possible freatment altematives, indication, contraindications and informed
consent. Sound knowledge of treatment objective, laser operating parameters including
wavelength, power, repetition rate (il applicable), beam diameter (spot size) exposure
duration and treatment sequence, management of complications, surgical prognosis,
treatment record patient management, post-operative instructions and follow-up care,

MULS04 Applied Project I, (2): The students meet their project institute advisor for project
follow-up. It is a capstone project. The students may form groups and select their topics
according to their feld of inferest. The project should address practical problems related 1o
the ¢lective cowrse and specialiy application of lasers.

MLS0S Laser Laboratory in Medical Applications 1, (3 This Course provides an
introductory basic level of laboratory edocation to be satisfactorily on the wse of medical
laser cquipment, and hands on laser with different fGber optics and free beam lasers, used
in medicine. Use of laser through different delivery systems, including Lab for endoscopy
amd surgical micrvscopy and colposcopy. Laser culting of tissue (including continuous
wave, pulsed and plasma-mediated ablation) Laser tissue coagulation, welding and
soldering. Practical Koowledge of sefting and adjusting the parameters of laser for
different medical and bological applications,

) \n'f.l = it ‘ [ j
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MLS06 Laser Application in General Surgery L. (2): The goal of this course 5 io enhance
student understanding and Knowledge of the application of laser technology In General
surgery. This elective Course provides an advanced level of didactic, laboratory, and
clinical exervises to be satisfactorily on the use of laser in the General surgery with

Enowledge of dingnosis and possible treatment alternatives, indication, contraindications
and informed consent. Sound knowledge of treatment objective, laser operating parameters
including wavelength, power, repetition rate (if applicable), beam dismeter (spot size)
exposure duration and treatment sequence, management of complications, surgical
prognosis, treatment record, patieni management, post-operative instructions and follow-
up cane,

MLSOT Laser Application in_ Omal and Dental Medicine, (2): The goal of this course is to
enhance student understanding and knowledge of the application of laser technology in
oral and dental medicine. Laser applications in oral and dental medicing. Fundamental
concepls describing the different laser applications In different specialties such as oral
surgery, Periodontology, restorative dentistry and dental materials. The course format
includes lectures, laboratory and clinical applications.

MLSOS Laser Application in Pharmmceutical Science and Photobiology, (2): The goal of
this cowrse is to enhance student understanding and knowledge of the application of laser
techmology  in pharmaceutical science and  photobivlogy. Drug  delivery  systems.
Photodynamic  therapy, photosensitization .,  Pharmacokinetics. Drug  photostability,
photosensitive  drugs.  Industrial packages for photosensitive drugs. Pharmaceutical
Biotechnology, Instrumental in pharmaceutical bistechnology. Assay of pharmaceutical
formulations, Laser induced draining for tablets, Particle siee analysis for pharmace utical
preparations. Laser light scattering and size distribution. Pharmaceutial microbiology for
industrial  sterilizaton.
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Diploma in Biomedical laser applications

1" Semester

Credit | Total Credit
Courses Code | Hours :
Hours Hours
Laser Physics LSI50] 3 3
Laser Safety LS1502 I I
Introduction to Biomedical Optics and
_ . BML301 3 3 2
Biophotonics
Introduction to Optical Spectroscopy | BML502 2 2
I
Fundamentals of tissue optics | BMLS03| 3 3
E:||| p mester
E l Credit | Total Credit
Courses Code | Hours
Hours Hours
Crpucal Instruments LSI507 2 2
Laser Interaction with Matter LS1508 3 3
Fundamentals of tissue optics 11 BML504 3 3 12
Fundamentak of Biomedical Optics | BMLS0OS | 2 2
Medical Light guides | BML306| 2 3

.‘-ﬁ".a- S 3_5 ._ —




Course description

BMLS01 Introduction to Biomedical Optics and Biopbotonics. (3): The objective of this
course is two-fold: (1) to provide students with a fundamental background in modermn and
classical optics, as well as principles of optical enginee ring, and (2) to provide students with
a broad overview of state-of-the-art topics and cutting-edge research in the aren of nptics
and lasers in medicine and biology. Fundamental concepts of optics and laser-tissue
interaction will be discussed in order to provide a basis for the understanding of the
current technology, The topics discussed in the course will include: Electromagnetic waves,
photons and light, Principles and properties of lasers and optics Basic Optics, Light
propagation in tissue, Thermal aspects of light-tissue interaction, Therapeutic use of lasers,
Diagnostic use of lasers (*optical biopsies®), Novel technologies and applications.

BML502 Introduction to Oiptical spectroscopy, (2): The abjectives of this course are to
introduce  optical spectrmscopy methods that are widely wsed in physics, chemiziry and
biclogical sciences: to provide knowledge for estimating applicability ranges of vardous
methods; and o teach basics of planning and designing spectroscopy ins rrame nts.

BMIS03 Fundamentals of tisswe optics L (3): The objectives of this course are fo introduce
(1) propagation of optical radiation in tissues, Optical wavelength range: ultraviolet, visible
and infrared spectral regions and their limits, Main processes of the lght-matter
interaction: absorption. scattering, reflection.  refruction, luminescence,  interference.,
polarization: their physical models and mechanisms, Energetic structure of matter in
gaseous. liquid and solid state, character of corresponding absorption and emission
spectra. (1) Specific features of living tissues from the point of optics. Helations of
scattening and absorption  In tissves; the “therapeutic window”, (3) Models of light
propagation in fisspes and the parameters psed: absorption and seattering coe fiicie nts,
anisotropy, penetration depth, tanspert parameters: their connection with diffuse
reflectance (remission). Time-resolved remittance models. M odeling  of anisotropic,
isotropic and layered fissue structures, (4)Experimental studies of light propagation in
tissues; tissue phantons in experiments. Basic principles of optical tomopraphy.

BMULS04 Fundamentals of tisswe optics I (3 The objectives of this course are to
introduce: 1- skin optics (Structure of hungn skin. Thicknesses and optical properties of
appropriate  skin layers, The Kubelka - Mook model. Experimental dats on skin
absorbance and remittance in different spectral regions. Skin pigments {melanin, bilirubin,
carotene, haemoglobin) and their spectru. Influence of UV radiation to hummn skin.
Human erytherma action spectra. Classification of human skin types according to sunburn.
Sunscreens: sun protection factor (SPF) values and subsequent effects. Principles of
phototherapy.  Heliotherapy. Solariums  and  their equipment; spectral amd  power
parameters of solaruim famps. Phototherapy of Hyperbilirubinemis and Psoriasis.). 2-
Blood optics (Composition of blood. Spectral properties of erythrocytes, thrombocytes and
blood plasma. Differences between oxyvgenated and unoxygenated haemoglobin absorption
spectra. Principles of optical pulse oximetry, Houting “in vitro™  blood spectral analvsis in
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laboratories: basie requirements and equipment.) 3- Optics of the hard tisswes (Structure
of human bones, nails and teeth; their spectral charcteristics. Teeth fluorescence and dts
use for disgnosis of caries. Photopolymeric teeth fillings and their iradiation devices,) 4-
Eye optics (Structure of human eye. Absorbance and refractivity of varioms components in
ocular media. Color vision mechanism. color receptors and their spectral sensitivity,
Effects of UV, visible and IR irmdiation on heman vision. Retinal maximum permissihle
exposures of optical radiation. Eyve protective filters and gogales)

BMLS0S Fundamentals of Hiwomedical Optics, (2): It is divided into two parts. The first
part includes Tissue Optics (propagation of optical radiation in tissues, skin aptics, hiood
optics, eve optics and optics of the hard tisswes) and Oiptical Sensing for Diagnostics and
Monitoring (photoplethvsmography, pulse oximetry, laser-Doppler blood fowmetry, NIR
monitoring  of cercbral oxygenation, optical sensors  of physical and bioche mical
parameters, specirometric sensers and Nuorosensors), The second part covers laser-tissupe
interactions and laser treatment (medical lasers, laser safety, laser bio-stimulatinn, laser
photedynamic therapy - PDT. laser applications in cosmetology, surgery. dentistry and
other medical s pecialties).

BMILS06 Medical Light guides. (2): is a course concerning basic of fiber optics and

applications of fiber lighiguides in varous medical devices — fibroendoscopes, “cold light™
and non-shadow illuminators, medical laser delivery systems, phototherapy  units,  hin-
optical sensors, ete.
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1- Diploma in Environmental and Agricultural Laser

Applications
1" Semester
Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser Physics LSI50] 3 | 3
Laser Safety L5502 1 1
Envirommental Physics EL501 3 3 .
| Agricultural Mechanization and Laser |
: - |"I.i‘[|‘: | 1 _3I,
Applications
Laser Remote Sensing EL503 2 2
y el
F v [NESEE]
Credit | Total Credit
Courses Code | Hours
Hours Hours
Environmental Photobiology and ’
_ EL504 3 3
Photochemistry
= ";.-1|:E-;,'-i|[::|-:1_u} EL503 1
Laser in Soil and Water Engineering EL3506 3 3 12
Optical Instruments LS1507 2 2
Laser Interaction with Matter LSI508 3 3




1-Diploma in Biotechnological and Agricultural Laser
Applications

1™ Semester
- Credit | Total Credit
Courses Code | Hours |
Hours Hours
Laser Physics L5501 i 3
. |
Biotechnology and Laser Applications | EL507 i 3
| Agricultural Mechanization and Laser
EL502 3 3 2
Apphcations
Pollutants and Toxicogenomics ELS0R 2 2 .
Laser Satety L51502 1 |
2™ Semester
Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser m Genomics and Proteomics EL509 2 2
Laser m Soil and Water Engineering EL306 3 3
Photobiology and Photochemistry EL510 - - L=
Laser Interaction with Matter L5508 3 Z
|
Optical Instruments LSI507 2 2
I'-Il-. - i - [ 'iﬂ
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Course description

EL501 _Envirenmental Phyvsies, (3): Introduction. Terrestrial plants, Aquatic ecosystems.
UV madiation changes and biological comsequences, etc.... Solar radiation. Natural
compunents of the airthe upper atmosphere biclogical consequences of stratosphe rc ommne
depletion. Laser in monitoring air quality, wind profiling for fire control . acrospace
applications. Environmental pollutamts. Arial pollution measuring svstems. Laser mapping
of the sea foor. Fingerprint detection laser system. Laser in home use. Laser poison gas
detector. LIDAR applications,

U2 Agricultural Mechanization and Laser Applications. (31 : Introduction. Principle of
machine confrol system Effect of laser land leveling on physical properties of soil
Mechaniztion of farm operation. Farm machinery performance. Surface irvigation and
crop yield. Equipment of leveling. Leveling types. Contouring. Laser land leveling
cquipment, Laser application in sub-surface drainage. Laser control in sorting and grading
machines,

EL503 Laser Remote Sensing: Electromagnetic theory, (2); Considerations of energy and
power in electromagneric vields. Wave propagation in lsotropic media. Interaction of
radiation and atomic system The classical theory of scattering. Types of scatte ring.

ELSM Frvironmentsl Photoblology and Photochemistry, (3} Solar uliraviolet radiation
amd vgone depletion, action spectroscopy, cffects of UV- mdiation on human health, effects
of UN-radiation on terrestrial plants, effects of UV-radiation on marine and aguatic
ecosystems, monitoring air quality, monitoring water gquality, monitoring soil quality,
photore me diation, pollution prevention, control of bislogical systems and photoreacior

ELS05 Meteorology, (1): Composition of atmosphere (dry air, water vapor, C02, arcoles,
air pollution, weather and climate). Solar vadiation (spectrum, characteristic atmas phe ric
trans mission). Terrestrial radiation (spectrum, characterstic atmospherc transmission).
Thermodynamics of atmosphere. Mean heat balance. Clouds and their properties.
Meteorological visibility. Luminance energy. Attenuation of light. Viswal raage. Optical
phie nome na.

ELSDG Lascr in Soil and Water Engineerdng. (3): Preface. Soil physical and chemical
propertics. Soil water properties, Laser detection of soil taxonomy. Seil fertility
management by using laser in tillage svstems and alternatives water resources and
irvigation, Wetlands and laser land drainage pollution of soil. Water and air and their
detection greenhouse soils,

ELS07 Biotechnology and Laser Applications. (3): Introduction to bistechnology. Genetics
amd bistechnelogy. Genetic engineering and biotechnology. Safety in biotechnology, Laser
applications in: Crop improvement, Production of metabolites, ete... . Biotechnology of
plant  pest  control, biofenilization, fermentaton,  bioremediations  ete...  Microbial
biotechnology. Foad production and bistechnology and relevance to developing countries,
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EL3DS Pollwtants and Texicopenomics, i2): Pollutanis: Introduction. I'vpes of pollutanis,
Methods to detect pollutants. Toxicogenomics: Introduction, Toxicology and reverse
toxicology, Toxicogenomics mechanisms. Methods fo detect genome dumages. Laser
applications in each fields.

ELS09 Laser in Genomics and Proteomics : Genetics and Genomics: Gename structire
in prokaryetes and eukarvotes. Genome expression. Regulation genome. Genomic
varations. Genome sequences. DNA  microarrays, Applicd researches.  Prote omics:
Introduction.  Protein  structure.  Measuring profeins.  Applied researches, Laser
applications in cach feld,

ELS18 Photobiology and Photochemistry, (2): I-Phetobiology: Light and Hving matrer.
Phetesynthesis in plants and other organisms. Fixation. Selected photobiology responses,
Photobinlogical processes. 2-Photochemistry: Luminescence and nature of light. Tvpes of
excitation. Laser induced fuorescence.

e 47 | — — —
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Diploma in Laser Applications in Engineering

Nesfer
Credit | Total Credit |
Courses Code | Hours
Hours Hours
Laser Phvsies LSI501 3 3
Laser Engineermg | LES0] 3 3
Optical Systems LES02 | i1
Topics of Technological Laser
LES03 3 3
Applications
Laser Safety LSI502 1
L -
Credit | Total Credit
Courses Code Hours
Hours Hours
Computational Techmques in Laser - a
—_— LES04 3 3
Eagineermg
Experimental Technigues m Laser - -
e LES05 3 3
Engineermg
3
Opuical [nstruments LSI507 2 2
Laser Interaction with Matter LSI508 3 i
Apphed Project LES06 2 2




Course description

LES01 Laser Engimeering, (3): Optoelectronics: Optical materals. P<N junction. Light-
emitting  diode. Optocouplers.  Semiconductor lasers, Semiconductor photodetectors,
Optical and  optoclectronic integrated civcuits. Production technology,  Electro-Optics:
Optical propagation in anistropy media. Stark, Raman, Zeeman, Pockel, Kerr and Faraday
effects. Electro-optic modulators. Acoustic-optic modulators,

LESIZ Crptical Svstems, (1) Optical Instruments and Measurements: Basic optics. Lens
magnifier telescope. Binoculars. Microscope. foom lems. Lens desipn. Spectrographs and
menochronators.  Interdermometers.  Wavemeters.  Light  detectors.  Optical  Fibers:
Imtroduction. Principles of optical fibers. Signal attepuation and distortion. Fiber joints.

Optical sonrces, Photodetectors applications,

LESN3 Topics of Technological Laser Applications, (3): This course k designed in two
parts: Part A for all students and part B to suit students” background. Topics in both parts
are subjected to modification in order to (ollow the latest technolpey. Part A: Laser
Applications and System Engineerng: Laser printer. CD system Laser scanner. Laser
display svstem. Metrology velocimeter. Holography, Hanging, Surveving. Land leveling.
Environmental monitoring. Laser systems in engineering Part B: 1. Laser Applications in

Material Processing: Suitable lasers and their characteristics, interaction of laser light with
matter. Laser cutting, laser drilling, laser welding, laser surface treatment. numerical
sticdies, amnd process Control, These fopics are sultable for students with background of: 1,
Industrinl. manufacturing, mechanical amnd material engineerng. 2. Elecironics and
communications engineering. 3. Nuoclear engincering 1L Laser applications in biomedical
engineering: Introductory  basic level of education with didactic, and laboratory o be
satisfactordy on the peneral wse of laser in the different me dical specialties with knowledge
of  imdication, contraindications, mbonal of  treatment,  complications  and  surgical
prognosis. general application of laser in de rmatology. surgery, gastroenterology, general
medicine and pediatrics, ENT, gyvnecology, ophthalmology, phvsical medicine and
physiothe rapy. oral and dental medicine and pharmaceuticals and biology. These topics are
suitable for students with background in: 1. Chemical, electronics, material and hiomedical
engineering. 2, Muclear engineering,

LESHd Computational Technigues in Laser Engineering, (3): Numerical techniques,
numerical solutions of ODE, extrapolation and interpolation, curve liting and smoothing,
solving lincar syvstems of equations, modeling, programming and applications to laser

¢ ngine e ring.
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LESOS Experimental Technigues in Laser Engineering, (3): Experimental study of
different lasers and optical systems together with vadous enginecring applications. Some
experiments can be developed according 1o the student’s background.

LESOE _Applicd Project, (2): During this course the students form groups and select their

topics accending to their field of interest. The project should address practical proble ms
related fo engineering and technological applications, The project is completed in two
phases, I'his 15 the first phase that covers study and design.
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Diploma in Biological applications of lasers

1* Semester
Credit | Total Credit
Courses Code Hours
. Hours | Hours
Laser Physics LSI5N 3 3
Laser Safety L.S1502 |
Cell Biology BL30] 2 2
Fundamentals of tissue upti-.;,n; | BMLA03 4 4 b
Photobiology MLS0] 2 2
! ' | Total Credit |
Courses Code Hours | Credit Hours
Hours
Optical Instruments LSI507 2 2
Laser Interaction with Matter | LSIS08 | i 3
Bin-nanotecnology BL502 3 3
Laser Application in General |
ML506 2 2
surgery |
2
Laser Laboratory m
biological Applications and BL503 2 2
infection control

— 45




Course description

BLS0L Cell Biplogy, (2): Prokaryotes and eukarvotes, Nucleus (puclear envelope-nuclear
matrix-nucleolus -ribos omes-chromatin-genetic  materinl). Plasma  membrane {models  of
plasma  membrane-diffusion  amd asmosis-permeability  and  active  transporth.  Enerpy
transducers. Endomembrane system intracellular matrix and cytoskeleton. Cell growth,
division and reproduction. Chromwsomes and heredity. DNA replication and information
transfer, Cell motility and contractibe mechanisms.

BLS02 Bio-nanotechnology. (3) :Biomedical application of nano-material like drug
delivery, photothermal therpy, sene delivery, bisnanosensor, manstoxicology and cancer
dizgnos tie,

BL503 Laser Laboratory in biological Applications and infection control, (2) :This Cowse
provides an introductory basic level of laboratory education to be satisfactorly on the use
of biological laser equipment, and hands on laser with different fiber aptics and free beam
lasers, wsed in biology and  Steriliztion. Plum hazards and precautioms. Laser use
documentation. Infection control, Identification and disposal of bislogic hazards.
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1- Master Degree in Laser Interaction with Matters

| Credit | Total Credit |
Courses Code Hours
Hours | Hours
Laser Physics | LS1601 3 3
Laser Plasma Interaction LS1e02 2 2
B MNonhnear Optics LSI603 2 2
= = |2
Laser Spectroscopy LSI604 2 .
Selected Topics in Laser Interactions
_ L5605 3 3
with Matter , |
| ]

2- Master Degree in Laser Systems

| Credit | Total Credit
Courses Code | Hours
Hours Hours

Advanced Laser Physics LSIA0A E 3

_ : — ,

Quantum Electronics LSI6O7 2 .

Nonlinear Optics LSI603 2 2 12

Laser Spectroscopy | LSIa0d 2 2
Selected Topics n Laser Systems | LSIG0R i 3 | 3




its interaction. classical and quantum noise, lasers and laser dynamics, conlinuous wave
and short pulse generation, Hght modulation: examples from integrated optics and
semiconductor optoclectronics  and nonlinear optics.  Quantum dynamics, Electruons in
electromagnetie field, Angular momentum and spin, Cuantum statistics, Review ol classical
electrodvnamics, EM field quantization, Quantum states of EM [fekd, Electron/photon &
atom-EM  field imteraction, Cavity guantum e¢lectrodynamics, Quantwm information
Processing.

151608 Selected Topics in Laser Systems, (3): The students select their topics according to
their field of interest.
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Master Degree in Medical Laser Applications

A) &reneral coursey for all specialtie
= Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser Spectroscopy L1604 2 2
Methodology and bwostatistics MLAD] 7 2
B Clinical optics ML60Z | 2 2 8
Applied project I1 ML&0O3 2 2 ]
B) Specinl main courses for each specialty (4 eredit hours)
| : Credit
Specialty Courses Code | Hours
Hours
Laser application m _ :
e e : Laser application in surgery 1 | ML604 g 4
SUrgery
Laser application in Laser application m MLE0S 4 4
Dermatalogy Dermatology |
Laser application m Laser application in MLG06 4 4
ophthalmology ophthalmology 1
Laser application m Laser application in -
sl pioll ganes MLE07 | 4 | 4
Gynecology CGynecology [
Laser application in o o e
: aser apphcation Jduatrics )& 2
it Laser apy won mn pedatrics | | ML6( +
Laser application in e
s Laser application in oncology I | ML609 4 4
oncology
| Laser application 1 aser application in vascular :
; "1]‘I|.]Iw.~.:I.FI-.:-:I1.II!1 Laser 1|'.||1]1|.¢.H on i vascular MLG10 4 q
vascular surgery surgery |




Laser application in

ENT Laser application in ENTI ML611 4 4

Laser application m

Oral and Dental Laser application in Oral and

Dental medicine 11

A=
i

MLo6I12

medice
Laser application m et
Pharmaceutical Laser dEPh"m"?" i MLA13 4 4
. Pharmaceutical sciences [1
SCICNCEs
Laser application in Laser application n physical
physical medicine | medicme and physiotherapy 1 | ML614 4 4

and physiotherapy |

Course description

MLG6UT Methodolo : Principles of research methodology, where
students are infroduced to research methodology, Code of Ethies in practice and research.
Introduction to statistics, sampling a population, data tvpes, describing data, estimation
and confidence intervals, statistical inference, contingency tables, non-parametric tests,
multiple comparnisons, corvelation and regression, diagnostic consistency, sample size
calculations, bias and confounding, repeated measures , causation, critical appraisal,

MLG2 Clinkcal optics, {2): Overview of clinical optics, including current applications of
optical phenomena such as lasers, spectacles, 10Ls and refractive surgery, Presents oplics
of the human eve; basic concepts of geometric optics; ophthalmic instruments and contact
lemses. Vision rehabilitation is also discussed Define the various types of visual perception
and function, including visual scuity, brightness sensitivity, color perception and contrast
sensitivity. Explain  the optical principles underlying varous modalities of refractive
correction: spectaches, contact lenses, intraocular lenses and refractive surpery

ML603 Applicd Project 11, (2): The students mieet their project institute advisor for project

follow-up. It is a capstone project. Seminar and review of literature in a topic related to the
elective cowrse amd specialty project. Evaluation amd grades are based on seminar
presentation, report and the fimal product,

ML604 Laser application in surgery 1L, (4) :This course is to enhance and depth student
understanding and knowledge of the application of laser technology in General surgery.
This elective Course provides an advanced level of didactic, laboratory, amd clindcal
exervises to be satisfactorily on the wse of laser in the General surgery with knowledge of
diagnosis and possible treatment alternatives, indication, contraindications and informed
consent.
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ML6OS Laser application in Dermatolo : The poal of this course & to enhance
student  understanding  and  knowledge of  the application  of laser technology in
Dermatology. This elective Course provides an advanced level of didactic, laboratory, and
clinical exercises to be satisfactorily on the use of laser in the Dermatology with knowledge
of diagnosis and possible treatment  altermatives, Indication, contraindications and
informed consent,

MLo06 Lascr application in pphthalmology |, (4) :This course provides in the depth study
and advanced level of clinical exercises to be satisfactorily on the laser use in the
ophthalmology with knowledge of disenosis and possible treatment allematives, laser
operation parameters contraindications and informed consent

ML60T Laser application in Gynecology 1, (4): The gl of this cowrse is to enhance studemt
understanding and knowledge of the application of laser technology in Gynaecology. This
elective Course provides an advanced level of didactic, laboratory, and clinical exercises to
be satisfactorily on the wse of laser in the Gynaecology, Obstetrics and Infertility with
knowledge of diagnosis and possible treatment alternatives, indication, contraindications
and informed consent

ML608 Laser application in pediatrics L, (4) :The goal of this course is fo enhance studemt

understanding and knowledge of the application of laser technology in pediatrics, This
elective Course provides an advanced level of didactic, laboratory, and clinical exercises to
be satisfactordly on the use of laser in the pediatrics, Obstetrics amd Infertility with
knowledge of diagnosis and possible treatment alternatives, indication. comtraindications
and informed consent

ML609 Laser application in_oncology 1, (4) ; This course provides in the depth study of
Laser ablation of situ tumors, lnser tissue hyperthe rmia. Photodynumic therapy anmd laser
recanalization of obstructing tumaors.

ML61D Laser application in vascular surgery, (4) *This course provides in the depth study
ol laser assisted vascular anastomosis, spectroscopy of athermanous plague, laser
thrombosis vessels and laser Doppler detection of patency of arteries.

MLE61! Laser Application in ENT 11, (4): The goal of this course is to enhance student
understanding and knowledge of the application of laser technology in Otolarvngology,
This elective course provides in depth study and an advanced level of didactic, laboratory,
and clinical exercises to be satisfactorily on the wse of laser in the ENT with knowledpge of
diagnosis and possible treatment altermatives, indication. contraindications and im fio e o
consent. Sound knowledge of treatment objective, laser operating parameters including
wavelength, power, repetition rate (if applicable), beam diameter (spot sise) cxposure
duration amd reatment  sequence, management of complications, swrgical prognosis,
treatment recond, patient management, posi-operative instructions and follow-up care.

i




MLG6012 Laser application fn Oral and Dental medicine 11, (4 This course provides in the
depth study wnderstanding and knowledge of the application of laser technology in oral
and dental medicine. Laser applications in oral and dental medicine. Fundamental
concepts describing the different laser applications in different specialties such as oral
surgery, Perodomtology, restorative dentistry and dental materials. The course format
includes lectures, labomtory and clinical applications

MIAI3 Laser application in Pharmaceutical sciences 11, {4) This course provides in the
depth stddy understanding and knowledge of the application of laser technology in
pharmaceutical science and photobiology, Drug delivery sysiems. Photodvnamic therapy,
photosensitization  ,  Pharmacokinetics, Drug photostability, photosensitive  drugs.
Indusinal packages for photosensitive drugs. Pharmaceuatical Biotechnology. Ins trume ntal
in pharmaceutical biotechnology. Assay of pharmaceutical formulations, Laser induced
driaining for tablets. Particle sime analysis for pharmacewotical preparations. Laser light
scattering and size distribution. Pharmacewtial microbiclogy  for indestrial stenlization.

MUEALY Laser Application in_Physical Medicine and Physiotherapy 1. (4):The goal of the
this course is to enhance stodent understanding and knowledge of the application of lser
techoology in Physical medicine and Physiotherapy This electve Course provides in depth
studv and an advanced level of didactico laboratery, and clinical exercises tn be
satisfactorilv. on the uwse of laser in the Phvsical medicine and Physiotherapy with
knowledze of diagnosis and possible treatment altermatives,  indication, contraindications
and informed consent. Sound knowledze of freatment objective, laser operating parmmeters
including wavelength, power, repetition rate (if applicable), beam diameter {spot size)
exposure  duration and treatment sequoence, management of complicatons, surgical
prognosis, treatment record, patient management, post-operative instructions and follow-
up care.
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Master Degree in Biomedical laser applications

Courses Code | Hours | Credit | Total credit
hours | hours
Laser spectroscopy LS1604 3 3
Advanced medical optics and bio BML601 2 F.
photonics
Bio-imaging BMLG02 2 2 12

Crptical diagnosiics and imagmg BML&03 2 2
Digital image processmg BMLA04 2 2
Applied project BMLA0S 2 2

Course description

BM LG0T Advanced medical optics amd bio photonies, (2): This course covers the basic
optical principles, techniques and instruments wsed in biomedical research and clinical

medicine. It includes in-depth coverape of optical imaging and spectroscopy svstems for
biomedical research and clinical diagnosis. details of light inferaction with tissue, and
advanced optical thempeotic instruments as well as optical reporter development. This
course is intended for advanced graduate students in optical sciences or engineering with a
suitable backgroond in optics and imaging.

BMLa02 Bio-inmging, (2): Type of hio imaging, application, optical bivsensor , ultrahigh
resolution optical microscopy and coberent tomwgraphy |

BM L603 Optical dingnostics and imaging. (2): The optical diagnostics techniques including
imaging and basics spectroscopy techniques are explained briefly . coherent ant —stokes
Raman scattering{CARS Spectrmoscopy, time resolved spectroscopy and infrared transform

s pectroscopy




BMLO604 Digital image processing, (2):The digital image fechniques and application image
sampling, enhancement, restoration compression, analysis, spatial domain and frequency
domain ftering color imaging ,and morphological image processing,

BMLA0S Applied project I (2) :The students meet their project institume advisor for

projeet follow-up. It is a capstone project. Seminar and review of literature in a topic
related to the elective course and specialiy project. Evaluation and grades are hased on
seminar presentation, report and the final product.
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1-Master Degree in Environmental and Agricultural Laser

Applications
Credit | Total Credit
Courses Code Hours
' Hours Hours
Advances in optoelectronics for = o
_ o EL60] 2 2
envronmental monitoring
Laser-based spectroscopic techniques | ELA02 2 2
Lasers: Principles and Applications | EL603 2 2
.
Optical-Physical Properties of .
; EL60 3 3
Agmcultural Products ‘
Laser Applications m Plant N
EL&0S 3 3
Improvement
|




2- Master Degree in Biotechnological and Agricultural
Laser Applications

| Credit | Total Credit
Courses Code | Hours
Hours Hours
Laser m Immunology and Volcanology | EL6&06 2 2
Advanced Laser Applications in EL6O7 ., P,
Botechnology
Laser in Gene Technology and Gene EL6OE 2 2
Therapy 12
Optical-Physical Properties of ELG04 3 3
Agricultural Products
Laser Applications in Plant EL605 i 3
Improvement

Course description

EL60] Advances in optoelectronies for envimnmental monitoring, (2): The aim of the
Course is to bring together the basic techniques, materials and applications in the field of
optoelectronics for environmental sclence. 1t will covers: Atmospheric pollution monitoring
using laser lidars, Laser fluorescence spectroscopy in environmental monitoring, Activity
in the Polar regions related to ozone hole probleny Differential absorption lidar detection
of ozone in the troposphere and lower siratosphere, Atmospheric omne profiles, Laser
atmospheric wind velocity measurements, Differential optical absorption (DOAS) for
manitoring  atmospheric trace constituents, Fluorescence fidars in environmental remobe
sensing, Laser detection of rare elements in geochemistry, oceanology, Diode laser
spectroscopy, Optical fiber sensors for atmospherie monitoring. Detection of laser lonised
s pecies.

EL602 Laser-based spectroscopic technigues, i2): The course introduces the hasics of lasers
and light-matter interactions in the gas phase and focuses on varous experimental
technigues of laser spectroscopy including Doppler-broadened absorption and fluoresce nce
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spectroscopy, non-linear spectroscopy, coherent spectroscopy, Raman spectroscopy, time-
resalved spectroscopy and laser cooling amd trapping. Examples of applications in
fundamental research as well as ndustry, environmental science and medicine will be
highlighted.

EL603 Lasers: Principles and Applications, {2): The aim of this course is to expose students
to the basic principles of laser operation, and to a wide range of laser-based methods used
in modern hasic and applied research; To provide stodents with knowledge about laser-
based techniques routinelv wsed in  spectroscopic analysis, molecular dynamics,
photoche mistry and photophysics, analvtical, ¢nvironmental and industrinl applicarions.

EL604 Optical-Phyvsical Properties of Agricultuwral, (3): Products :Introduction. Basic
concepts of physical properties of plant and animal material Light: basic laws, inferaction
with matter, measurement and establishing quality  indices. Light transmittance and
reflectinee  properics of agicultural products. Interior characteristics of fruits  and
vegetables. Some applications on laser wses: maturity and surface color determination,
detection of products defect, milling degree of grain, detection of sarface defect and blood
spots in eges, insect infection in produet and moisture content of grain. Laser iechniques of
sorting and grading for agricultural producis.

EL605  Laser  Applications _in_ Plant  Improvement, (3):  Introduction. Problems in
development of useful plant varieties. Plant breeding and plant improvement. Methods for
plant  improvement. Future trends in o plant breeding. Laser aspplications in plani
improye me ni.

EL606 Laser in Immunolooy and Vaccinology, (2): Immunology: Recognition of anfigen.
Types of antibodics. ITmmuno-response. Tmmunogenes. The immunosystem in bealth and
discase. Laser applications in immunelogy. Vaccimology: Pathogen-host  interaction.
Vaccines. Vaceination. ITmmunoassavs. Laser applications in vaccinology,

EL607 Advanced Laser Applications in Biotechnology, (2) Applications of laser in animal
hintechnology and marine bintechnology, Biotechnology and disease diagnosis (Health).
Environmental biotechnology: Hesearch and development tremds, ete... Prospects and
limitations of biotechnology,

EL608 Laser in Gene Techoology and Gene Therapy, (2): Gene nmnipulation. Gene

Cloning: cloning veetors, restriction enzymes. host cell types, getting DNA into cells,
selection, screening and analvsis of recombinants. DNA sequencing. Genomic library.
Genetic fingerprinting. Applications of laser In gene technology. Practice benefits and
disadvantages of gene technology, Gene therapy: gene therapy methods . Applications of
gene thernpy, Laser in gene therapy,
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Master Degree in Laser Applications in Engineering

Credit |Total Credit
Courses Code Hours
Hours Hours
Laser Physies 1T LE&0 3 3
|
Advanced Laser Engineering LE&O2 2 2
Cpical Systems LE&(3 pi 2 .
12
Spectroscopy LSlaid 2 2
Selected Topics in Engmeering _
: ; LERD4 3 3
Applications of Lasers

Course description

LEGI] Laser Phyvsics 11, (3¢ Laser pulsed operntion (relaxation oscillation and spiking,
gaim switching, cavity dumping, OQ-switching, mode lcking), Laser modes and optical
resonators. Pico and Femtosecond lasers and their applications. Detailed study of differe
gas, liquid, semiconductor and solid state asers, Laser design principles.

LE602 Advanced Laser Engineering. {2): | — Linear optics: Geometrical optics. Wave
optics, Beam optics, Fourder optics, Holography, Resonator optics. Advanced laser — based
systems, 11 Monlinear Optics:  Self-focosing  and  soliton  propagation.  Harmonle
peneration. Phase matching. Three-wave miving. Parametric amplification and oscillation.
Phase conjugation. Optical bistability. Photonic switching and computation. Engineering
applications.

LEGD3 Optical Systems, (2): The student can choose one of the following three topics:

(A) Oprical communication svstens: Introduction, Optical transmitters. Opfical receivers.
System design and performance. Coherent light systems. Multichannel communication
systems, Optical Amplifiers. Signal to noise ratio. Soliton communication systems.




{B) Industrial Applications: Lasers in combustion Engineering, Heat transfer and
applications to material processing, Laser machining of different materials.

(C) Biomedical Applications: Generalized laser tissue interaction. Modeling: photothenmal
effect and photothe rmolysis. photochemical effect and PINT. Ablation and bond cleavage.
Disruption and plasma formation. Monte Carlo simulation.

LE604 Selected Topics in Engineering Applications of Lasers, (3): The students select their
topics according to their feld of inte rest.
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Master Degree in Biological applications of lasers

Credit | Total credit
Courses Code | Hours
- hours hours
I Laser spectroscopy LS1604 2 3
Methodology and biostatistics BL 501 2 2
Molkecular biology BL 602 | 2 2
Cellular bio-imaging BL 603 | 2 2 12
Bio-membrane and cell signaling | BL 504 | 2 2
Applied project 11 BL 605 | 2 2

Course description

BLA01 Methodology  and hiu.‘itali.ﬂirﬁ. (21: where students are introduced to research

me thodulogy, Code of Ethics in practice and research. Introduction to statistics, sampling a
pepulation, data types, describing data, estimmtion and confidence intervals, statistical
inference, contingency tables, non-parameirc tests, multiple comparisons, correlation and
regression, diangnostic consistency, sample siee caleulations, bias and confounding, repeated
measures , camsation, eritical appraisal.

BLOOZ Moleculsr biology, (2) This Course¢ provides a basic level of education on
photobiology  and mwlecular biology., DNA  components  structure. Replication, Gene

structure. The Genetic code. DNA sequencing, cleavage, amplification and Changes in
DNA, DNA mepair. RNA, Normal Cell proliferation: Biologic effects of radiation,
Apoptosis, Necrosis, Tumor suppressor genes, Oncogenes

BLOOY Cellular bio-imaging, (2): The studemts will learn the theory and practical
application of light microscopic techniques, starting with the basics of “classic” technigues
such as  bright fleld Kihler INomination, phase contrast, dark field,  diffe rential
interference contrast (DIC) and Auorescence microscopy, We then move on to confocal

laser scanning microscopy. multi-photon microscopy and super resolution micrns copy,




BLO04 Bio-membrane  and  cell  sipnaling.  (2): Biomembrane models. Maolecular

organization and dynamics of cell membrane. Passive and active membrane transpor.
Membrane potentials. Communication between cells and thelr environment. Cell signaling
systems. Mechanism of transduction by cell-surface recepior profeins. Mode of action of
evelic AMP and calcium AMP and target cell adaptation.

BL6OS Applicd project 11, (2); The students meet their project institute advisor for project
follow-up. It is a capstone project. Seminar and review of lite rature in a topic related to the

elective course and specialty project. Evaluation and grades are based on seminar
presentation, report and the final product.




