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Wien's Displacement Law

When the temperature of a blackbody radiator increases, the overall radiated
energy increases and the peak of the radiation curve moves to shorter
wavelengths. When the maximum is evaliated from the Planck radiation formula,
the product of the peak wavelength and the temperature is found to be a constant.
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The wavelength of the peak of
the blackbody radiation curve
\ 6000 K gives a measure of temperature.

Power density (102 watts/m® )
= M L e odn 3 - 3 WD

8966 nm (IR) Wavelength {nm)

$x107°m K | Caliaion




Stefan-Boltzman Law
+ The Sefan-Boltzman law relates the total amount

of radiation emitted by an object to its
temperature:

=oT*
where:

E = total amount of radiation emitted by an object per
square meter (Watts m'l)

7 15 a constant called the Stefan-Boltzman constant =
5.67x 107 Watts m = K™

T 1s the temperature of the object m K

Consider the earth and sun:

sun: T =6000 K

soE=5.67x 10" Watts m™~ K (6000 K)* = 7.3 x
107 Watts m'2

Q: 1s this a lot of radiation??? Compare to a 100 Watt

Earth: T = 288K

soE=5.67x 10" Watts m™ K (288 K)* = 300

Watts m'2

Q: If you double the temperature of an Dﬁect, how

much more radiation will 1t enmit?
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