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"Light Amplification by Stimulated Emission of Radiation."
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Region Wa:::n:tgll;ﬁ f::m) Frequency v = ¢/A (Hz) 1ev = f; I>l<v1 0-19 J
Radio > 108 <3x10° <1075
Microwave 108 —10° 3x10%— 3 x 102 1075 -10.01
Infrared 10° — 700 3x101%2 - 4.3 x10" 0.01-2
Visible 700 - 400 4.3 x10" — 7.5 x 10 2-3
Ultraviolet 400 - 1 7.5 x 101 — 3 x 107 3-10°%
X ray 1-10.01 3 x10'7 — 3 x 101 103 — 10°
Gamma (y) ray <0.01 >3 x 101 > 10°
(udly o axd »aa| Sual (A sl
400 nm 440 nm 470 nm 530 nm 580 nm 620 nm 700 nm

Table (1-1): The wavelength and energy for several spectrum regions
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Absorption coefficient (A) = absorption rate (a) / emission rate (e)

For black body A=1 because a =e
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The constant of proportionality is h = 6.625 x 10-34 ] s.
Planck function B ) bl als dlawlgs Jaad 59l puuzed! cpo caid | gladdl susk ol el sl By
c1 A5

B (@

where ¢; and ¢, are constants
¢, = 2mhc? = 3.74 x 1071 Wm™2 and ¢, = hc/k = 1.44 x 1072 mK
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0.0029

Am = -

Where A, is expressed in meter and T in degrees kelvin.
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Solution:

0.0029 T = 0.0029 0.0029

T Adm  0.475x1076

Ay = = 6105 K
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I=P/A = oT*

where o is a constant equal to 5.67 x 10¥Wm™K™, P power and A area, | intensity
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Solution:
I=P/A = oT*

» Surface area of cylinder is given by
A=2mrl1=2x3.14 x 2x10°m) x 0.2m =2.51x103 m?
P= (5.67x10%)( 2.51x10%)(2000 )* =2270 W = 2.27 kW
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