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Sample diagnostic of T . and log(g)

1. Temperature via Balmer jump
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a) hot stars (12,000 <T_. < 25000 K)

—> Negligible Thomson scattering when compared to b-f opacities

- N_-~0
o, (n=2)>>0, . (n=3)>> 0, (n=4) (0 « n?)
F- j— k—+ = NH(n:3>Ob'f(n:3) — Ob-f(HZB)NH(n:1)93/916_X3/kT
E K NH(n:Z)Ob'f<n:2) Gb-f(nzz)NH<n:1)92/918_X2/kT
- — _(X3_X2)
F o _ Ob-f(n — 3)9 3 o kT, mag difference is a function of
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b) moderately cool stars (T_. <9000 K)

—> Negligible Thomson scattering when compared to b-f opacities
= N, (0>=3)~0
= k. >>k
k* ~ k7, (flat continuum opacity curve over jump)
o, . (n=2)>> 0,  (n=3) (0 « n?)
.+ Ny(n=i)o, (n=i)
- b-
F_ k' _ Z f
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Fi; 6-3 Balmer jumps computed from LTE model atmospheres, as a function of
eff=ctive wmperature and gravity. Ordinate: Balmer jump in magnitude units; abscissa:
Beqe = 5040/, Curves are labeled with log g.
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i1. Temperature from Balmer R
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a) hot stars (10000 < T_. < 25000)

Negligible Thomson scattering when compared to b-f opacities

= N,-~0
- k ~k_  (n=3) (Paschen continuum)
k ~ k , (n=2) (Balmer lines)
o, (n=2)>>0,__ (n=3) (0, >« n°)
N . (n=2)%n_xconst Go (o Ukt
R}\‘ oC H e oC n _2 e (X2 XS) exc
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b) cool stars (T_. < 9000)

= N, (n=3)~0
- k ~k- > k_ (n=3)
k ~ k, , (n=2) (Balmer lines)
r = ionization state
—x,/ kT
k, n,Ny(n=2)%const  n,N,(n=1)g,/g,e "
kc NH(r_())f(Tion)neOH' NH(r_O)f<Tion)neGH'
NH(nzl)NNHO":O) most H at ground state
_XZ/kTexc
g 2/ g 1 e Balmer line intensities relative to continuum
R 5 OC depend only on temperature

f(Tion)kH'
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Fig. 13.11. These data of Petrie (1953) for early B stars shows the pressure
variation in H,. The supergiant is at the top, the dwarf at the bottom. Petrie found
the absolute visual magnitudes to these stars to be —6.5, —2.0, and —0.4. ADS
12093 1s HD 178849.
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(from Gray 2005)



ii1. Gravity from metal lines in cool stars

gravity indicators usually depend on temperature

Nz(r) — Nz(r+1>f(Tion>ne
with most Z element at ionization r+1 = N (r+1) ~ N_

_Xi/kTexc
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With fixed A abundance = compute model series with different T . = £(T)
and log(g) = f(n_) that match the observed R or EW within uncertainties.
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