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Week | No of | Required Learning Title of Subject Teaching Evaluation
Hours Output Method
\ It includes Introductory | Lectures and Oral tests
understanding the Concepts: - Laser discussions | and questions
principles of laser gain
operation, its
construction, how a
laser beam is
generated and
amplified, in addition
to knowledge of the
various uses and
applications of lasers.

\ It includes Fluorescence line | Lectures and Oral tests
understanding the shape & discussions | and questions
principles of laser fluorescence line

operation, its width
construction, how a
laser beam is
generated and
amplified, in addition
to knowledge of the
various uses and
.applications of lasers
v To be able to apply Mathematica | Lectures and Oral tests
mathematical expressions of discussions | and questions
concepts to describe fluorescence line
the behavior of a width




fluorescent line,
understand the
relationship between
the properties of light
and mathematics,
solve mathematical
problems related to
light, and use
mathematical tools to
analyze fluorescence
data.

Understand how a
laser works, identify
the basic components
of a laser, explain the
working principle of a
laser, describe the
properties of laser
light, and identify the
factors that affect
laser gain and beam
.Jbroadening

- Laser gain curve &
Natural broadening

Lectures and
discussions

Oral tests
and questions

Understand the
mechanisms of
spectral line
broadening in lasers,
and the effects of
random motion of
atoms (Doppler
broadening) and
collisions between
atoms (pressure
broadening) on the
.width of these lines

Doppler broadening
& Pressure
Broadening

Lectures and
discussions

Oral tests
and questions

Understanding the ..
active ingredient,
when gain occurs in
lasers, the importance
of gain, and the
concept of light
amplification in
lasers.

Loop Gain
(without looss) -
Loop gain (with

(loss

Lectures and
discussions

Oral tests
and questions

Understanding the
relationship between
medium gain, cavity

loss, and laser
. threshold

calculating threshold
gain

Lectures and
discussions

Oral tests
and questions

Understanding the .
active ingredient,
when gain occurs in
lasers, the importance

Holl berrning and
active medium gain .

Lectures and
discussions

Oral tests
and questions




of gain, and the
concept of light
amplification in

Jasers

Explain the concept
of saturation gain in a
laser medium and
how it affects laser
.performance
Understand how
saturation gain affects
the output power of a
continuous-wave
(CW) laser. Ina CW
laser, the laser
operates

. .continuously

Saturation gain
in cw laser Gain

and output
power of cw
laser

Lectures and
discussions

Oral tests
and questions

Understand how each
type works, the
difference between
them in terms of
energy and time, and
the applications of
.each

- Continues
wave laser &
Pulsed laser.

Lectures and
discussions

Oral tests
and questions

R

Understand the basic
properties of pulsed
lasers, how ruby
lasers work, and their
various applications.
«Specifically

Pulse shape out of a
pulsed Ruby laser

VY

The study includes
the properties of
lasers such as
monochromaticity,
coherence,
parallelism,
directionality and
.high power

-Laser radiation
properties.
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2. Laser Fundamentals, SECOND EDITION WILLIAM T.

1. Laser Electronics , THIRD EDITION
JOSEPH T. VERDEYEN 2
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Lasers, by A. Siegman

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