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Electromagnetic spectrum
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Electromagnetic radiation

v=c/A
where c=2.9979x108m/s is the speed of light in vacuum .
Alactromagnetic wave ¢
k=1/A. wave number
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Nomenclature
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More nomenclature
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Symbols and units of various radiometric quantities
(adopted from Liou, 2002)

Syvmbol Quantity Units
E Energy JT=Ws
. : J W
I, Monochromatic intensity 1 =
‘ m” $sr I Sr
: . J W
F, Monochromatic flux density —=—
) m’'s m
. I W
F Total flux density — = —
m-s m
J
D Total flux —=W




The Sun — Earth Geometry

n/n

Equator

VE B
E Earth, S sun, P Perihelion, A Aphelion, AE Autumnal Equinox,
VE Vernal Equinox, WS Winter Solstice, SS Summer Solstice, n
normal vector (perpendicular to ecliptic plane), a is parallel to the
Earth’s axis, d sun declination, € obligue angle of the Earth’s axis,
o longitude of the perihelion relative to VE, v true anomaly of the
earth at a given time, A true longitude of the Earth, O center of the
ellipse, OA (OP) semi-major axis, OB the semiminor axis, r the
distance earth-sun (adopted from Liou, 2002; Kramm 2005).



I — Solar Irradiance at the Outer

1o e
2 Edge of the Atmosphere
. N
\ ==[5)
©  FeEarth Fo=oT,’
| ['s. Fs T 1| F= &j o
\ \ Sun A |'
i \‘”a,'_d r.= 6.96x10% m visible Sun radius
\\1\ d actual distance Earth-Sun (ranges
A from 1.471x10%'m at the Perihelion
to 1.521x10''m at the Aphelion
F.= 6.288x107 Wm™ solar exitance
SEE i 6=5.67x108
Total radiation flux = const. ~ 4nd2F=4nr.2F, 4
S=|—| F
dy

Solar constant S=1361Wm™= for mean distance of 1.496x10 m = 1 Astronomic Unit
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Solarirradiance at the top of the atmosphere
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Kirchhoff’s law (1860)

Prerequisite: Thermal equilibrium

—=J(v,T) | J(v,T)=B(v,T) Planck (1900/01)

E, emissivity
a, absorptivity
J(v,T) emissive power of a black body (a, = 1)

e = ~—=a relative emissivity



Stefan Boltzmann Law

F=0cT? blackbody

with F flux of energy (W/m?)

T temperature (K)
c =5.67x108 W/m2K* Stefan-Boltzmann constant .
http://www.ipf.uni-stuttgart.de/lehre/online-skript/quantl/hohlraum.gif
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Planck’s Blackbody Radiation Law

Planck Function

Intensity in W m™? um™” sr
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B,(T) = monochr. intensity
T = absolute temperature
h = Planck’s constant
c = velocity of light in vacuum
k = Boltzmann’s constant

A = wavelength

A

Mmax
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Wien’s law
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