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Properties of LASER
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3. Coherence.

*These three properties make it more of a hazard than ordinary light.
eLaser light can deposit a great deal of energy within a very small
area.
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Properties of LASER: Monochromatic

Monochromatic

The light emitted from a laser is
monochromatic, it is of one
wavelength (coIorS.

In contrast, ordinary white light
is a combination of many
different wavelengths (colors).
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. Visible Light
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Properties of LASER: Directional

Directional

Lasers emit light that is highly
directional.

It is emitted as a narrow beam in
a specific direction.

Ordinary light (sun, light bulb, a
candle), is emitted in many
directions away from the source.
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Properties of LASER: Coherence
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A = Amplitude .

w = Angular Frequency .

f = Initial Phase of the wave (Describe the starting point in
time of the oscillation).

(wt+f) = Phase of the wave.
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Coherent waves are waves that maintain the relative phase
between them .
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Properties of LASER: Coherence
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Laser Radiation Properties

In Summary: Laser Radiation Properties
1.Very small divergence of the beam. The beam is almost a parallel
beam and move in one direction in space - Directionality. .

2.High degree of monochromaticity. The radiation is almost one
wavelength, as can be measured by the very narrow spectral width.

3.Coherence.

The combination of these properties gives the laser radiation many
advantages, like achieving very high power densities, not available
from other sources.

Monochromatic Light
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7~ How does a laser work?
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In order for most laser to operate, three basic conditions must be
satisfied

(1) The active medium: Collections of atoms, molecules or ions in
the form of solid or liquid or gas.

(2) population inversion
(3) Optical feed back

Energy input by pumping
Total Partial
reflector reflector

Amplifying medium beam

|% Laser cavity H|
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How the First Ruby Laser Works
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Components of the first ruby laser
100 %-refloctive

mirror Quartz flash tube

Power

supply -
PP% X Ruby ¢rystal

Polished aluminum Laser beam

reflecting cylinder

955 -reflective
mirror
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Excitation
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High-voltage electricity
causes the quartz flash

tube to emit an intense ey L oy
burst of light, exciting FAL w8
some of the atoms in Bt s /2 /
the ruby crystal to 4
higher energy levels.
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Photon Emission
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At a specific energy level, Ll 41-"';0”
some atoms emit
photons.
At first the photons are oY~
q g q g C
emitted in all directions. Q,. e ° o~
5 o
Photons from one atom x, ° /
stimulate emission  of
photons from other atoms
and the light intensity is
rapidly amplified.
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Amplification
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Mirrors at each end
reflect the photons back
and forth, continuing

this process of

stimulated emission and
« Atom

amplification.
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Laser Beam
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The photons leave
through the partially

silvered mirror at one

end. This is laser light.

« Atom \\
=Photon
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