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Various Light Sources (g}

Bio-Luminescence

Aequorea victoria Glow worm Fire fly Panellus stipticus

Cryo luminescence
Radio luminescence Electro luminescence
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Optics is the study of interaction of (&
electromagnetic radiations with matter.
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Optics — Light Sources Wi/
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1. Many wavelengths 1. Monochromatic

2. Multidirectional 2. Directional

3. Incoherent 3. Coherent



Lasers — How It Works?

Light Amplification by Stimulated Emission of Radiation

Energy (excitation) source
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5. Coherent nghL with all waves lined up in phase
© 2006 Encyclopadia Britannica, Inc.



o
L s %
- Y A -1

Classification of Lasers w

Lasers can be described by:

« which part of the electromagnetic spectrum is
represented:
— Infrared
— Visible Spectrum
— Ultraviolet

 the length of time the beam is active:

— Continuous Wave
— Pulsed (ns, ps)
— Ultra-short Pulsed (fs)

« Conventional Lasers and USP Lasers



Is L of Laser Covers Entire EM

Spectrum?

Laser wavelengths are usually in the Ultraviolet, Visible or Infrared Regions of
the Electromagnetic Spectrum.

The Electromagnetic Spectrum
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Infrared radiation ranges from 760-10,000 nm.
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Common Infrared Lasers

Near Infrared Far Infrared

Ti Helium | Nd:YAG | Helium | Erbium | Hydrogen | Helium | Carbon | Carbon

Sapphire | neon neon fluoride neon | dioxide | dioxide

800 840 1,064 | 1,150 | 1,504 2,700 3,390 | 9,600 | 10,600
nm nm nm nm nm nm nm nm nm




Common Visible Light Lasers\\t%/

Violet

Blue

Yellow

Helium cadmium

Krypton The wavelength

Argon

range for light that is
visible to the eye
ranges from
400-760 nm.

Krypton 568 nm

Copper vapor 570 nm ]

Rohodamine 6G dye (tunable) 570 nm SemICOI’]dUCtOr -
Helium neon 594 nm DlOde Lasers

Gold vapor

Fiber Optic Lasers

Helium neon

Krypton

Rohodamine 6G dye
Ruby (CrAIO5)
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Common Ultraviolet Lasers "Wt/

Ultraviolet (UV) radiation ranges from 200-400 nm.
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Common Ultraviolet Lasers

Argon Krypton Krypton Xenon Helium Nitroaen Xenon
fluoride chloride fluoride chloride cadmium 9 fluoride
193 nm 222 nm 248 nm 308 nm 325 nm 337 nm 351 nm




Beam-splitters ~ Chromatic
lasers  and detectors beam-combiners Mirror

mirror

Incandescent BMW|8 + First car to use
Lighting white laserssas headlights




Application with long-pulse laser Application with ultrashort pulse laser

(e.g., microsecond) (e.g., femtosecond)
Long pulse :/ Ultrashort
; I laser beam -/ laser pulses
Sur Ejecte -
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b Damaged layer e No damaged
Recast surface No. - surface
debris  Plasma \ s /
plume '\ ==
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o No heat transter
to surrounding
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Nomelt "\,
0ne Hot, dense
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(1.e., plasma)

No micro
cracking
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MHeat-affected
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Heat transfer
to surrounding
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waving />

No shock waving

Laser interaction with material
under long and ultra-short
pulse mode

Laser drilling on metal surface
with nano-pulsed and femto-
pulsed laser



Laser: a solution
looking for a problem
(1960)

Laser is everywhere
and is unavoidable

(present scenario)
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High Solid State Power Lasers — Futuristic Realizatio
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