Rayleigh scattering

This theory assumes that the scattering particle is spherical; the diameter is smaller than 2(, and the particles scatter independently of one another. The scattering is in a peanut shape. Less scattering is in the direction normal to the incident beam.
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[Mie scattering: for large particle to wavelength ratio. The larger the particle, the more forward scattering is.]

Handout (2.1 Rayleigh scatter)

The vertical optical depth (R(:
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where (R( = Rayleigh mass scattering coefficient

(R( = volume scattering coefficient


[image: image3.wmf]

[image: image4.wmf]l

l

b

r

k

R

R

=



[image: image5.wmf](

)

N

n

R

2

1

-

µ

l

b


where n relates to the refractive index and N is the molecular number density of air at STP. Therefore, (R( varies with temperature.

As most scatter occurs in the lower atmosphere because the density is largest there, the effect of temperature on the overall optical depth is reduced to the 1% level. The temperature effect can be neglected.

The irradiance of the direct beam of the sun at the bottom of a clean dry atmosphere becomes:
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ps is the standard surface pressure of 1013 mb.

Handout (6.4 Rayleigh scattering of air molecules)

Table 6.4.1 show that for different wavelengths, coefficients are different. The Rayleigh scattering coefficient is proportional to (-4. The spectral transmittance of air molecules rapidly increases with ( and decreases with increasing optical air mass.
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ma is the relative optical air mass at actual pressure
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