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Radiation Type Radio Microwave Infrared Visible Ultraviolet X-ray Gamma ray
Wavelength (m) 10° 10°% 0.5x10 1078 10-10 107"

1072
Approximate Scale
of Wavelength

Buildings  Humans Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

10* 10° 10" 10" 10 10'® 10%
Temperature of
objects at which | i
this radiation is the I l )
most intense 1K 100 K 10 0(‘)0 K 10 000]000 K
wavelength emitted _272°C _73°C 0,727 °C ~10,000,000 °C

WIEN'S DISPLACEMENT LAW
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A T=2898 x10° mK
peak

The wavelength of the peak of
the blackbody radiation curve
i\ 6000 K gives a measure of temperature.
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The solar constant is defined as the amount of solar electromagnetic radiation energy
received per unit time on a unit area perpendicular to the direction of the Sun's rays at the
average distance of the Earth from the Sun in the absence of the Earth's atmosphere.

The generally accepted value of the solar constant is approximately 1361 watts per square meter
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* Suppose that the Earth absorbed 100% of the incident
energy from the Sun and then radiated all the energy back
into space, just as a blackbody would.

PROBLEM:

 What would the temperature of the surface of Earth be?
SOLUTION:

* The intensity of sunlight arriving at the Earth is
approximately § = 1400 W/m?.

* The Earth absorbs energy as a disk with the radius of the
Earth, R, whereas it radiates energy from its entire surface
area of 4wR?.

e Atequilibrium, the energy absorbed equals the energy
emitted:

S(mR?) = (6)(1)(4nRA)T*

» Solving for the temperature, we get:

= 280K

4o

oS e 1400 W/m?
- ~ J4(5.67 - 1078 W/(K*m2))

* This simple calculation gives a result close to the actual value
of the average temperature of the surface of the Earth, which
is about 288 K.
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