g.alaJl ) g g.“-‘l-“ e,\la."m 53009
g.a_h.ﬂ ‘54,3_31“3 (O | | B

Y alaie ) g 5 gal) hasa B il

aalally LK @.sb/y\ Eo\s A Caoy 8l
YYOY+YE sl oLl
Cyall ks daoly ¢ dnalall

Ay ) Sl g SN g ) GRS Acaia  acddl

Yo/V/Y Yo . calall ;d.aéu\ﬁ

A Al Agtin
&yl

ST
_ z
Olsle O JalS 2] s anand) () glaa aud puld rlua 3di) 3 ¢ awdl) ud ) asl
Q\R‘D/V/Q_O :@Ju“ C__.Co/'\J/gb ;é_uml

e - qg o

et | | |

Aianll Auad)l ABalaa

=l £1Y) 9 Basall Claa A

alal) )oY g 83 gl Glad A juta ol




LA e

Do fedlaa 1 Ral) g

(AUl e Axd giall aledll il iy ) jiall Galliad aaY Tl z3salll iy

)l Bk Al FINIETEWNDW
Tyl i STyl s i o SSOA ] el ol
[ o3 (sl o Rall ey [ Al
ATU15016
s sal Aaliall ) goasl) QIS
YeYo Ve Ll ) [ Jeadl)
yVo (SS)) Al pall el 2ae
Y.Yo_V_YA Caa gl 138 alae) s i
okl Calaal

oo Al (sabeall ALl dadia ) jhal) 138 008y e

LAGliE ) gal) ae Alelil 488 g dailuad B aSail) i g ¢ ull) L) A4S o agdll 138 S e

(sl Aaal ¢ o 31 sill clulaill) By il Lguailiad g ¢l Andl G 9Sig ¢ Shaall Cland) (salse Al pa Ml Jadiy LS @
dadi 5l g i) )3 g S el cabaal) 5l Jia QLAY [l £ il o i jatl) Al al) Gaali g (AlaiY) g
o gall

L alal) Lsall o1 50 9 lgles A0S agd g Al 5l 5 jgal aladiad o Ol quui o 63 JS Jae Al gl o




D anil) g alaill g anlaill (851 la s ) Rall il A 4

z oAl A8l Jie haama 5 o) se o 2l ) 5ll) Auasl (Auiledll 5) dpulu) [aibadlly sull e -
ool e

Adlise 5 dadail 4y peadl Cay sladll aranali s api e -
ol ) Al b sl ¥ slee s 0 -

Ol COlabae G Aaliiall ClE) sl o -2

el Aalall A el Calaa¥) - o
Yl b dabiaal astikd g o 5l Jee lulad agh a5l (oalue daalaldl 43 jleall Calaal)
Oal IS Lgalatiiad g Aalidal) ) 3ll) 5 el ae Jalaill 8 dilaall il jlgal) ) A8LaYL die it

celulaiall ) all) gl 0 oS5 Al 155 ye el s sl Sl el (e 1223 ¢ alll Jae S g
Leilalasiind 5 ddliaall 5 3lll o1l A Y seaa

pleil 5 palaill (531 ks

. (Baladll) muagll g # a0l
(Letbmlsl pgildac) ey ) jlgall iy ales JLaSL Al (a5 ) I aledl) 3yl o

pill 33 yla

CAgladll  Aadaiiall &kl ol LRy -
el il sy s cilaal gll Y

o) -y

Lpaill 5 dgilan ol Calaal) -~
Aol gsusall g al iall 3 haie

LAY & gLl g ¢y shaill 5 aleil) ol Ayl a8l gall 335 e




(il ol g Cads gl 306y Adlaiall (5 AN Ol lgall ) A giiall 2 Lalll g dalall i jlgall -
Aokl OOl ¢l a8 yghate

il paa g ¢y D ALK 5 Al e gheal) a3 COUal) B liS ppuen o

oA Gsabay la adlee ol o)l (A agiS Ll JBIA e 4l QO Dl ey shate

ool (gabias Al sall Buaal) clliagiall s Ll e Sl o O nd e

SR Ay Y

Week | No of | Required Learning Title of Subject Teaching Evaluation
Hours Output Method

\ To be able to: identify | The electromagnetic | Lectures and Oral tests
the different types of spectrum, units discussions | and questions
electromagnetic
waves, describe their
basic properties
(wavelength and
frequency), determine
the units of
measurement for
these properties, and
understand the uses of
each type of wave in
various fields.

\ Includes a deep Laser process | Lectures and Oral tests
understanding of laser discussions | and questions
fundamentals,
including its working
principles, types, and
.various applications

v Understanding the Absorption of | Lectures and Oral tests
absorption of electromagnetic discussions | and questions
electromagnetic Radiation
radiation includes:
understanding the
concept of absorption,
knowing the factors
affecting it, and




describing the
different absorption
.effects

It's important to
understand that the
inverse structure is

the second principle
of laser operation,
whereby atoms in the
higher energy level
outnumber those in
the lower energy
level. This allows
stimulated emission,
which is what
generates photons in
the laser. and
understand the phase
rule and its
applications

Population inversion

Lectures and
discussions

Oral tests
and questions

Includes
understanding the
relationship between
Einstein A and B
coefficients, how they
relate to spontaneous
and stimulated
emission and
absorption in a laser
material, as well as
the ability to apply
these concepts to
different types of
lasers, including
three- and four-level
lasers

Einstein Coefficients.
Lasing Processes,
Three- and Four-
Level Lasers

Lectures and
discussions

Oral tests
and questions

The ability to
describe how an
optical resonator

works, identify the
basic components of a
laser, explain the
function of each
component, and
understand how an
optical resonator
works to amplify light
and produce a laser
.beam

The Optical
Resonator, Basic
components of a

Laser system

Lectures and
discussions

Oral tests
and questions

Applying the laws of
blackbody radiation,

Light and Blackbody
Emission , Energy

Lectures and
discussions

Oral tests
and questions




such as Wien's law | Levels, Radiative and

and the Stefan- Nonradiative
Boltzmann law, Transitions in
atoms and molecules Molecules

have specific energy
levels, and electrons
can only exist in these

Jlevels
A Understand the basic |  Properties of Laser | Lectures and Oral tests
properties of lasers, Radiation . Laser discussions | and questions
such as Gain. Linewidth.
monochromaticity, Thresholds for
coherence, and Lasing. Calculating
parallelism, as well as Threshold Gain.

concepts such as laser | Selective Pumping..
gain, linewidth, laser | ~ CW Lasing Action.
threshold, threshold | Thermal Population
gain calculation, Effects.
selective pumping,
the continuous-phase
laser effect, and
thermal density
.effects in molecules

4 They are the working Solid-State,
principles of each
type, the materials

used, and the

Dye, and
Semiconductor

Lectures and Oral tests
discussions | and questions

.different applications Lasers
Ve Understand how gas |  Gas, Chemical, | Lectures and Oral tests
is excited to produce Free Electron discussions | and questions

laser light. !

Understand how and X-Ray

lasers are produced Lasers

through chemical
reactions and how
lasers work using
beams of high-speed
.electrons

agall adl Y
1. Principles of Lasers, by O. Svelto. A5kl 3 ) Haal) sl oY

2-Laser Fundamentals by W. T. Silfvast




Lasers, by A. Siegman

Lasers fundamentals and applications by K.
Thyagarajan, A. Ghatak
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