Lecture 9

treasure map:

Gray: pg 236

H&M: pg 228
Bohn-Vitense: pg 117
Rutten: pg 116




Microscopic Line Broadening

I. Natural line profile
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(similar to classical damped osc.)
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from Aﬁ to actual Fﬁ. :
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sublevel probabilities summed (see H&M 2015)
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absorption cross-section per atom:
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II. Thermal Doppler broadening

the Voigt profile
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where V= particle thermal velocity
part

v = obs. frequency
v, = line frequency
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751/2 82 ) (Cl,b) with

Voigt function

1. b= o - far line wings
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ii.AvD >> T = a—=0

all terms with b and y remain:
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gaussian core with thermal width
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Damping profile

Doppler profile
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Fig. 10.6. A schematic plot of the different line profiles contributing to the Voigt
profile. Generally, the line profile consists of the Doppler core and the damping
wings. It is called a Voigt profile.

Y —
oi N 7 Z J Y 5 6 7 8 8 170 1y 2
x=q7 oL 1 B =3
0‘57/\%\ v
> SR
st Vav? L 47
\B \‘\ ; [ ——
= ¢ P N o "“M’_ .
Ve - b = AN T
" = =} T [
Aav, : ——
=0
3
7

Fig. 10.7. Voigt profiles for different values of « are shown in a logarithmic plot. from Bohn-Vitense 1989
(From Unsold, 1955, p. 265.)
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