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Motivation:

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



• plasma environment

• atomic structure of emitting atom

Factors governing the broadening of 
spectral lines in plasmas

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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Correlation levels
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20;  f→f‘ 15

Results for Stark broadening
 

coefficient
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Comparison
 

with
 

experimental
 

and theoretical
 results

 
by

 
other authors
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other authors
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Results for the Stark shift

λ
 

nm d Å de
 

/ d% di
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522.1 2.39 85 15

549.6 1.51 85 15

603.2 0.88 86 14
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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
 

I spectral line.  Here
 

λ
 

denotes 
wavelength, i and f are initial and final level of the transition (within 
the frame of j-L coupling), i' and f' are the corresponding perturbing 
levels, Ei

 

and Ef

 

are the energy values and n* is the effective 
quantum number of the initial level.

λ
nm

Transition
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f)

i' levels f' levels Ei
cm-1

Ef
cm-1

n*
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 7
2p53d' –
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-

 

2[5/2]3
4f, 5f, 

3p, 4p, 5p
3s, 4s, 5s,
3d, 4d, 5d

161590.3 149657.0 2.98



Results for Ne I 837.7 nm
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Results for Ne I
 

837.7 nm
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