3.

PROBLEM 3
(a) (1 point) Write down the general radiative transfer equation (RTE) in plane-parallel
geometry and define all the terms including units.
(b) (1 point) Define the 3 Eddington moments.
(c) (1 point) Explain what the grey approximation is.

(d) (1 point) Make the grey approximation and derive the 2 ordinary differential equa-
tions for the moments from the RTE.

() (1 point) What does radiative equilibrium tell you about H in this case?
(f) (1 point) Make the “two-stream” approximation
[ = I™ u>0
Tl IT ou<o0
and obtain the Eddington moments in this case.

(g) (1 point) From the two-stream case above, find the Eddington factors f = K /J,
and h(0) = H(0)/J(0), where H(0) is the value of H at the surface 7 = 0. Assume
no external illumination.

(h) (2 points) Using the Eddington factors found above, solve the moment equations
for J.

(i) (1 point) Assume S = B, where B is the grey planck function and find the temper-
ature as a function of 7.
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