
STARK BROADENING OF  
SPECTRAL LINES OF INERT 

GASES

Magdalena Christova
 

–
 

Technical University-Sofia
Milan S. Dimitrijević

 
–

 
Astronomical Observatory 

Belgrade

Platamonas
 

6 September 2009





In the literature



Sun

He; Ar



B[e]-star Hen 2-90 He I; Ar
 

III
T = 51 000 K

Kraus M, Borges F M, De Araújo
 

F X, Lamers
 

H J G L M 2005 Astron. Astrophys. 441
 289-302



Ne
 

IX
Ne

 
X

Ar
 

XVII
T = (60-75).103

 

K
ne

 

= 1010cm-3

CVn
 

binary σ2 Coronae Borealis

Suh
 

J A, Audard
 

M, 
Güdel

 
M, Paerels

 
F 

B S 2005 Astrophys. 
J. 630

 
1074--87



Gamma Pegasi
 

(γ
 

Peg)

He I
Ne

 
I

Ar
 

II
Teff

 

= 21 500 K

Peters G J 1976 Astrophys. 
J. Suppl. Series 30

 
551



Planetary nebulae and H ii regions in the
 

two 
dwarf irregular galaxies Sextans A and B

Ne
 

IX
Ne

 
X

Ar
 

XVII
T = (60-75).103

 

K
ne

 

= 1010cm-3

Kniazev
 

A Yu, 
Grebel

 
E K, 

Pustilnik
 

S A, 
Pramskij

 
A G, 

Zucker
 

D B 2005 
Astron. J. 130

 1558--73



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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Results for Stark broadening
 

coefficient
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The contribution of inelastic collisions

 

-

 
entirely by the electrons
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Comparison
 

with
 

experimental
 

and theoretical
 results

 
by

 
other authors

Griem
 

1974
Sahal-Bréchot

 


 
quasistatic

 
ions

●Schulz 1968; ▲ Bues
 

1969; Ranson
 

1974 

0 10000 20000 30000 40000 50000
0,0

2,5

5,0

7,5

W
 [1

0-1
0 m

] 

Te [K]

LS-mult

jL-line K jL-line BD

jL-mult 1964

Ar I 549.6 nm

0 10000 20000 30000 40000 50000
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

jL-line BD

jL-mult 1964

d 
[1

0-1
0 m

]
T [K]

LS-mult



Comparison
 

with
 

experimental
 

and theoretical
 results

 
by

 
other authors
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Results for the Stark shift
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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
(i -

 
f)

i' levels f' levels Ei
cm-1

Ef
cm-1

n*

837.

 7
2p53d' –

 

2p53p
2[7/2]˚4

 

-

 

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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