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Is it possible to change the color of a 

monochromatic light?



Linear and Nonlinear Effect
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Nonlinear Absorption

Linear Absorption

α(I) = α0 + βI

Absorption – Linear and Nonlinear 
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TWO PHOTON ABSORPTION
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NLA-3PA (a) Self  (b) Two Beam  (c) Three beam 

NLA - THREE PHOTON ABSORPTION
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VISIBLE LIGHT
Green Light

How SHG differ from this process?

P = e0 c
(1)E



Frequency Doublers
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Energy Level Diagram

P = e0 c
(1)E + e0 c

(2)EE + …



Is it possible to change the color of a 

monochromatic light?



Frequency Doublers





2
P = e0 c

(1)E + e0 c
(2)EE

VISIBLE 

LIGHT
Green Light P = e0 c

(1)E  

ω

ω

2ω



Production of SHG from 

Nd:YAG Laser



Why are the short wavelength 
lasers in demand?

http://colossalstorage.net/3d_holo.htm


Fighting against Viruses

UV Lamp and Sterilizer



Fighting against Viruses



UV Light : Need and Challenge
• UV light (200 – 400 nm) can kill bacteria by destroying the

molecular bond that hold DNA together

• Conventional germicidal UV light used to decontaminate

surgical equipment can cause skin cancer and cataracts

• Far UVc cannot penetrate outer dead cell layer of human skin

or tear layer of eye and so it turn harmless

UVc- 220 nm light at 2 mJ/cm2

killed 95% airborne H1NI

viruses.

But challenge is to produce

such light as laser.



UVc Laser Based Steriliser

The Cutting Edge Technology
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