Review

Blackbody radiation - quantum statistical description needed
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Heat Capacity and Entropy

» Total energy density found by integrating over all energy units
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Stefan’s Law

» Relates radiated power to temperature
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» Consider photons escaping from the box from small hole
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Hemispherical shell
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Adapted from Liou, An Introduction to Atmospheric Radiation, 2e

Radiation Escaping
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Stefan’s Law
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» Power per unit area =

Radiating Objects

 For perfect blackbodies, emit and absorb all frequencies
— Emissivity and absorptivity are both 1
— If was perfect reflector, emissivity would be 0

» For “greybodies”,

— Emissivity (&) is less than one and often depends on
frequency

— Power /unitarea=coc T4 .
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» Examples of uses:
— Infrared thermometry
— Colour temperature

Image from http://us.fluke.com/usen/Products/Fluke+568+566.htm




Colour Temperature

* When buying compact fluorescent
light bulbs, they usually quote a

Color Temperature

“colour temperature” to describe ——
the range of colours #
 This value describes the peak in ey :.E A
the lamp spectrum by giving an o
equivalent blackbody temperature T coume
~ 2000 K: Incandescent bulbs E
~ 3000 K: Halogen bulbs -
~5000-6000 K: Summer sun o — S
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Chart from: http://www.lightbulbsdirect.com/page/001/CTGY/ColorTemp

Radiation from Sun and Earth

Sun can be approximated as a blackbody at ~5800 K
« Solar constant 1370 W/im2 &= vadicohion ot 1o of dhuspue
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Absorption by the Atmosphere
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Seqguence of Spectra of Atmosphere
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Cosmic Background Radiation
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