
Lecture 19

Stellar Atmospheres
prof. Marcos Diaz

treasure map:

Bohm-Vitense: pg. 87, 140
Gray: pg. 314, 350, 372
Rutten: pg. 111

from Gray 2005



Sample diagnostic of Teff and log(g)

i. Temperature via Balmer jump
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Eddington-Barbier → F(0) = S(τ=2/3)

k+
= N H - (σH - b - f+σH - f - f ) + ∑

i=3

∞

σb - f (i)N H (n=i) + neaTh

k -
= N H - (σH - b - f+σH - f - f ) + ∑

i=2

∞

σb - f (i)N H (n=i) + neaTh



with
N r−1=N r f (T ion)ne and N i=N1

gi
g1

e
−χ
i
/kT
ex

a) hot stars (12,000 < Teff < 25000 K)

→  Negligible Thomson scattering when compared to b-f opacities
→  NH-  ~ 0

σb-f (n=2) >> σb-f (n=3) >> σb-f (n=4)              (σ ∝ n-5)
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kT exc mag difference is a function of 
temperature only

Teff = Teff (Tex, τline)          ←       model atmosphere



b) moderately cool stars (Teff < 9000 K)

→  Negligible Thomson scattering when compared to b-f opacities
→  NH (n>=3) ~ 0
→ kH⁻ >> kb-f 

k+
H⁻

 ~  k-
H   ⁻ (flat continuum opacity curve over jump)

σb-f (n=2) >> σb-f (n=3)              (σ ∝ n-5) 
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ii. Temperature from Balmer R
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a) hot stars (10000 < Teff < 25000)

→  Negligible Thomson scattering when compared to b-f opacities
→  NH- ~ 0
→ kc ~ kb-f (n=3)  (Paschen continuum) 

kL
 ~  kb-b  (n=2) (Balmer lines)

σb-f (n=2) >> σb-f (n=3)              (σb-f ∝ n-5) 
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b) cool stars (Teff < 9000)

→  NH  (n=3) ~ 0
→ kc ~ kH-  >>  kb-f (n=3)

kL
 ~  kb-b  (n=2) (Balmer lines)

r = ionization state 
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Balmer line intensities relative to continuum
 depend only on temperature



(from Gray 2005)



iii. Gravity from metal lines in cool stars

gravity indicators usually depend on temperature
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With fixed Az abundance → compute model series with different Teff = f(T)
and log(g) = f(ne) that match the observed R0 or EW within uncertainties.
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