Solar Physics 2010: Exercises to Lecture 7
Due Date: 25 May 2010 at 09:00

C.U.Keller
May 18, 2010

1 Exercises from Stix

Problem 4.1. Assume that there are neither absorbers nor emitters betwe:
two points of a radiation field. Show that the intensity, according fo i
definition in Sect. 1.5.1, is the same at these two points; convince your
that this is consistent with the equation of transfer, (4.2).
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"glﬁf’oigt function is normalized such that for small @ its value at the line
genter is 1, i.e.,

[ H(0,0) =1+ 0(c), (410

while ¢~} is normalized so that the integral over all frequencies is 1.

jl For solar spectral lines we generally have a < 1. Inspection of (4.13)
shows that in this case the Doppler profile dominates near the line center 1.
_'i.[- the other hand, the Gaussian rapidly drops with distance from v, and
'nce the line wings are shmped accordmg to the colhsmnal or dampmg ;



_-roblem 4.9. The Eddington-Barbier approximation. Expand the source
~ function S(7,) around some optical depth 7§. Find the intensity I,(0, )
- and show that, up to terms of second order in 75 — 73, we have Sy(7}) =
15 (0, ) for 77 = p.



