
Lecture 18

Stellar Atmospheres
prof. Marcos Diaz

treasure map:

H&M: pg. 611
Bohn-Vitense: pg. 128
Gray: pg. 326, 387
Rutten: pg. 127

from Gray 2005



Curves of growth in LTE
scaling and differential relations
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C’ is constant, for a given atmosphere and ion
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Curves of growth of lines from the same ion differ in abscissa by:
log(gfλ), θχ and log(kc) 

from Gray 2005

FeI model CoG with Solar temperature, log(g) = 4.0



Curves of growth of lines from the same ion differ in abscissa by:
log(gfλ), θχ and log(kc) 

from Gray 2005

Empirical CoG with LTE model



Gravity dependence in damping region by pressure

from Gray 2005



from Gray 2005

FeII model CoG with Solar temperature, log(g) = 2 - 5



Gravity dependence of CoG by ionization (C’) and kc

For weak lines (linear part)

i. cool atmospheres (H- continuum opacity):

i.a) most abundant ionization state r and lines from r+1
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(e.g. FeIII lines in solar type stars)



i.b) most abundant ionization state r and lines from r

N r+1

N r
=
f (T )

Pe
with N r≫N r+1 N r≈N total ∴ N r∝kline≈constant

k line
kc

∝
N r
Pe

i.c) most abundant ionization state r+1 and lines from r
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(e.g. FeII lines in solar type stars)

(e.g. FeI lines in the Sun)



ii. moderately hotter atmospheres

- kc = f(T), b-f opacity
- negligible Thomson scattering

→ Most CoGs are pressure (gravity) dependent in their linear section
Exceptions occur when:

ii.a) most abundant ionization state r and lines from r 
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Even differential abundances are strictly model-dependent:

a) Δkc depends on abundances themselves 
b) Excitation temperatures T may differ from different contribution functions
c) C’ contains second order differences on NH and partition function

Differential abundance analysis:
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