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Drawbacks of LED
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Laser everywhere
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Laser everywhere

Laser printer Laser 

pointer
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Common Laser Signs and Labels



Common Laser Signs and Labels
http://images.google.com/images?q=tbn:xViQNABo8GoC:www.hsa.ie/osh/images/lasbeam.gif
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What is Laser
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• Laser : is a device converts waves from different forms to  EM wave 

(Light). But this light has a different characteristics than any other types 

of light.

• The word LASER is an acronym for :

“Light Amplification by Stimulated Emission of Radiation”
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• Light: All light is a form of electromagnetic radiation that is visible to 

the human eye.

• Amplification: This is simply the process of making something bigger 

or more powerful. When you turn up the volume on a radio, you are 

amplifying the sound; but with lasers, amplification makes the light 

brighter.

• Stimulated: To stimulate means to stir to action. Laser light is created 

when a burst of light (electricity) excites the atoms in the laser to emit 

photons. These photons then stimulate the creation of additional 

identical photons to produce the bright laser light.

• Emission: The word "emission" refers to something that is sent out or 

given off. Stimulated laser emission consists of large numbers of 

photons that create the intense laser light.

• Radiation: The laser light is a form of energy that radiates, or moves 

out, from the laser source.
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Laser Applications
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Basic concepts for a laser



Basic concepts for a laser

 Absorption 

 Spontaneous Emission 

 Stimulated Emission 

 Population inversion
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Absorption / Stimulated Absorption

 Energy is absorbed by an atom, the electrons are excited into vacant 

energy shells. 
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Spontaneous Emission

 The atom decays from level  2 to level 1  through the emission of 
a photon with the energy hv. It is a completely random process.
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Stimulated Emission 

atoms in an upper energy level can be triggered or stimulated in 
phase by an incoming photon of a specific energy.
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Lasing Action Diagram
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Stimulated Emission

The stimulated photons have unique properties: 

 In phase with the incident photon 

 Same  wavelength as the incident photon 

Travel in same direction as incident photon 
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Population Inversion

 A state in which a substance has been energized, or excited to 

specific energy levels.

 More atoms or molecules are in a higher excited state. 

 The process of producing a population inversion is called pumping.

 Examples: 

   →by lamps of appropriate intensity

   →by electrical discharge
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Population Inversion
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Laser Characteristics (Properties)
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Laser Characteristics

1. Mono-chromaticity.

2. Directionality.

3. Coherence.

4. Brightness.

5. Polarization.

• These Five properties make it more of a hazard than ordinary light.

• Laser light can deposit a great deal of energy within a very small area.



1- Mono-chromaticity

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

(color).

In contrast, ordinary white light is a combination of many different 

wavelengths (colors).
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Incandescent vs. Laser Light

1. Many wavelengths

2. Multidirectional

3. Incoherent

1. Monochromatic

2. Directional

3. Coherent
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1- Mono-chromaticity
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1- Mono-chromaticity



2- Directionality

Lasers :

➢ emit light that is highly directional.

➢ It is emitted as a narrow beam in a specific direction. حيود مهمل

Ordinary light: (sun, light bulb, a candle)

➢ is emitted in many directions away from the source.حيود كبير
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Conventional light source        Divergence angle (θd)

Beam divergence:    θd= β λ /D

β ~ 1 = f(type of light amplitude distribution, definition of beam 

diameter)

λ = wavelength

D = beam diameter

2- Directionality
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3- Coherence
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Incoherent light waves                  Coherent light waves

3- Coherence
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3- Coherence
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3- Coherence
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4-  High Intensity
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4-  High Intensity
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4-  High Intensity
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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 mono-chromaticity. 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.
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Main Elements of LASER
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Thank  you for your attention
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