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TEdde
PROBLEM 6

(4 pts) Show that the formal solution of the plane-parallel radiative transfer equation
can be written:
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where S, (t) is the source function, 2 are optical depth points in the atmosphere, and
& is the cosine of the angle of the ray.

(2 pts) Apply Eqn. 7 to an arbitrary point in the atmosphere of a semi-infinite slab to
find: 00
L(mp) = / S, (t)e - /ede/y for0<p<1 (8)

(T, ) = /Or S, (t)e /WM gt /(+-p) forl < p <0 (9)

(2pts) Integrate Eqns 8 and 9 over angle to find
PR * *° ~w(t—1) i 0 —w(T—1)
L) =172 [ / dt S, (t) /1 dw e~ fuy /0 dt S, (1) A dwe /w] (10)

These integrals are of standard form (the first exponential integral):

(1 pt) Show that in terms of Eq, J may be written:
m P
W) =1/2 [ deS,()Eu(t— )

(1 pt) Explain the nature of this final operator.
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