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"Light Amplification by Stimulated Emission of Radiation."
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Region Wal\/:::r:[%_); g‘m) Frequency v = ¢/A (Hz) Ley — 113 6 ’>l<v10‘19 J
Radio > 108 <3x10° <107°
Microwave 108 — 10° 3 x10° - 3 x10'? 1075 —0.01
Infrared 10° - 700 3x10'% - 4.3 x101 0.01-2
Visible 700 - 400 4.3 x10" - 7.5x 101 2-3
Ultraviolet 400 - 1 7.5 x 10 — 3 x 1077 3-103
X ray 1-0.01 3 x 107 — 3 x 107 103 — 10°
Gamma (y) ray <0.01 >3 x101° > 10°
iy R ey Sl A N
400 Nnm 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=¢
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The constant of proportionality is h=6.625 x 10-34 J s.
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where c¢; and ¢, are constants
¢, = 2mhc? = 3.74 x 1071 Wm™2 and ¢, = hc/k =144 x 1072 mK
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Where A,, is expressed in meter and T in degrees kelvin.
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The Stefan-Boltzmann Law ol gs - o ladiuw Og3l3 +
- Oladw 0938 ol 9. 31884 ?Lﬁ‘- Oloidgs iHéti) :\;A)A o c“a1879 faLc. olddw e i-:d.yﬂ Ogslall 1da BLaIS] ]
e oleilss

Byly> Ao yud Ayl W1 894l me o lis (a Lo B> g ST A ‘3 bolg) a9l ezl (oo Lol | 3o A8 LTI 8o &im

: YIS Loy Wil

I=P/A = oT*

where ¢ is a constant equal to 5.67 x 10°Wm™=2K™, P power and A area, | intensity
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Solution:
[=P/A = oT*

* Surface area of cylinder is given by
A=21rl=2x314 x (2x10°m) x 0.2m = 2.51x10° m?
P= (5.67x10%)( 2.51x103)(2000 )* = 2270 W = 2.27 kW
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v=c/A
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COSaA=— - V,=VCOSA > —=—C0S QA A, =
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v A, 2 cos B
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Y= z Y A, A ¥ cosy
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