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ABSTRACT

Context. We report (e firs! tiseovery or argui in ot evolved stars and white dwarls. We have identified the Arvir
in some of the hottest known (Zay =95000~110.000 K) centrul stars of phuictary netilae and (pre-) white dwarfs o vl
7 ine the argon abundance und com

pare it to theoretical predictions from stellar evolution theory as
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Planetary nebulae and H ii regions in the two
dwarf irreqular galaxies Sextans A and B
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Motivation:

The modeling of astrophysical plasma needs of
many atomic data, including Stark broadening
parameters.



Factors governing the broadening of
spectral lines in plasmas

e plasma environment

e atomic structure of emitting atom

Observed regularities in atomic data

« wave lengths and energy levels
 oscillator strengths

 collision cross sections

« other quantities



Regularities and similarities of the atomic
structure

regularities and similarities of the width and
shift parameters of plasma broadened lines

= Accurate interpolation and extrapolation for
new results



Theoretical results for Stark
broadening parameters of argon lines
from one spectral series
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Sahal-Bréshot theory

Semi-classical theory within impact approximation
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Results for Stark broadening coefficient

n,= 10" cm3
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Comparison with experimental and theoretical
results by other authors
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Comparison with experimental and theoretical
results by other authors
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Results for the Stark shift

A nm dA d,/d% d,/ d%
522.1 2.39 85 15
549.6 1.51 85 15
603.2 0.88 86 14
737.2 0.52 86 14

M. S. Dimitrijevi¢, M. Christova and S. Sahal-Bréchot
Phys. Scripta (2007) 75 809-819

n, = 10" cm-
T =1x10% K



Results: Stark width of lines from one spectral
series versus effective quantum number
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Results: Stark shift of lines from one spectral
series versus effective quantum number
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Results for Ne I 837.7 nm

Basic data for the considered Ne | spectral line. Here A denotes
wavelength, i and f are initial and final level of the transition (within
the frame of |-L coupling), i' and ' are the corresponding perturbing
levels, E; and E; are the energy values and n” is the effective
quantum number of the initial level.

A Transition i levels f' levels E. E, n

nm (i -f) cm-’ cm-’

161590.3 149657.0 2.98

837. 2p°3d' - 2p°3p 4f, 5f, 3s, 4s, 5s,
7 7121, -75/21,  3p, 4p, 5p 3d, 4d, 5d




Results for Ne I 837.7 nm
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Results for Ne I 837.7 nm
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Just one optical phenomenon
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