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• What are background opacities
• Why use background opacities
• Two examples: nitrogen and carbon



What are background opacities ?
Ric = ∫ αic(λ) J(λ) dλ

J(λ) from radiative transfer equation
          µ dIν/dτ = Iν - ην/κν

contains line + continuum 
absorption

background opacity:

all opacity that does not
arise from the model
atom under consideration



What are background opacities ?

[Lemke & Venn 1996]

Lyα



What are background opacities ?

[Kamp et al. 2003] have to be specified explicitly



What are background opacities ?

[Kurucz 1970]

f is fraction of the
interval with opacity
lν or less

Opacity Distribution Function



What are background opacities ?

• Thomson scattering of free electrons
• Rayleigh scattering of HI, HeI, H2
• HI, H-, He-, He, C-Ni free-free opacity
• HI, H-, H2, H2

+, HeI/II, C-Fe bound-free opacity

low temperatures (<10000 K) CI, MgI, SiI, AlI
medium temperatures (10000<T<20000) 
                                             SiII, MgII, CaII, NI, OI
high temperatures CII-IV, NII-IV, OII-VI, NeI-VI



Why use background opacities ?

[Lemke & Venn 1996]

Lyα



Nitrogen

• Strong impact of carbon abundance through UV bf continua

[Rentzsch-Holm  1997, 
 Przybilla & Butler 2001][Rentzsch-Holm 1996, Lemke & Venn 1996,

 Przybilla et al. 2001]



Nitrogen in Vega

[Rentzsch-Holm 1996, Lemke & Venn 1996]



Nitrogen in Vega

[Rentzsch-Holm 1996, Lemke & Venn 1996]



Different treatment of background opacities

Carbon model atom in the Sun   (IAU Symposium 210)

[Kamp, Korotin, Mashonkina, Przybilla, Shimansky 2003] 

scaled background
opacities



Summary

• Background opacities are VERY important for minor
  elements (b-f transitions) and major elements (b-b
  transitions)

• Be careful with chemical peculiar stars !

        Ü use ODFs wisely or use Opacity Sampling


