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Theory:

Brightness temperature: 
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Anomalous Diffraction Theory
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where, 
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Plot is brightness temperature vs. wavenumber.

Cirrus Cloud Temperature: Changes range of Brightness temperatures.


Increase temp: shifted plot upwards and decreased range


Decrease temp: shifted plot downward and increases range

At higher wavenumbers the cloud is more transparent and so you are seeing more earth at lower wavenumbers, there is less transmissivity or higher absorbtivity and so seeing more cloud temperature.  Because we are depressing cloud temperature, the spread is getting wider.

Crystal D:


Decreasing D: reduces range and brings closer to 300K (temp the Earth)


Increasing D: increases range and brings closer to 213K (temp of cloud)

Decreasing the diameter allows for more transmissivity, affecting less of incoming beam, less absorption.  Increasing diameter allows for more absorption.

Plot more sensitive to small changes in the crystal diameter. 

N/Li:


Decreasing: shrinks range and brings closer to 300K (looks similar to D decrease)


Increasing: brings closer to 213K, increases range (looks similar to D increase)

Less particles, less absorption, looks more similar to ground (300K).

Cloud length


Decreasing: shrinks range and drops graph


Increasing:  increases range, raises graph

More particles, so less transmission

Problems:  (Comments by Pat in blue).

· No scattering included 

· Only one particle size 

· Only one particle shape 

· Range of ni and nr don’t correspond to anomalous diffraction theory estimates (And the refractive index for ice varies with temperature – not in the model).
· Discounts emissivities and transmissions of anything else that might be present between the cloud and the earth (in the window region, water vapor is the main player with its weak continuum absorption.)

· Does not account for liquid water in the cloud (these cold clouds probably don’t have much.  Could do so by adding in the absorption by water droplets, with knowledge of the refractive index.)

One way to improve the model would be to integrate over the range of particle sizes one would naturally see in a cirrus cloud.  The effect of this integration would be to flatten out the curve (more like the real world data).
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