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» solar radiation has short wavelength

0.2 to 2.0 wum

»terrestrial radiation has long wavelength
4 to 28 um



Radiation Basics

e all bodies with T > 0 K (-273 C) radiate energy
in the form of electromagnetic waves

e travel at speed of light => 300,000 km/s
® Radiation travels as waves or photons
® require no medium for propagation

e radiate over a spectrum of wavelengths

® the Sun is the dominant source of radiant
energy for the Earth



Radiation from the Sun

® majority emitted from the photosphereat T ~ 6000 K

from Wein’s law
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Wien’s displacement law

AT =2.898x10"3

For increasing temperatures, the black body intensity increases for
all wavelengths. The maximum in the energy distribution shifts to
shorter )\ (longer v) for higher temperatures.



The Electromagnetic Spectrum
(Seven Forms of Light)

e Radio Waves - communication
® Microwauves - used to cook

e Infrared - “heat waves”

® Visible Light - detected by your eyes

e Ultraviolet - causes sunburns
® X-rays - penetrates tissue

e Gamma Rays - most energetic




Electromagnetic Spectrum
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Solar Spectrum
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Solar radiation has peak intensities in the shorter
wavelengths, dominant in the region we know as visible, but
extends at low intensity intfo longwave regions.
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® The solar constant is the amount of incoming solar

radiation per unit area, measured on the outer

surface of Earth's atmosphere, in a plane

perpendicular to the rays. It is measured by satellite

to be roughly 1367 watts per square meter.

r, =1.4968 x10°km
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Stefan-Boltzmann Law

1 square meter emits

Total energy radiated per second
by the staris ils
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The End



