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SUMMARY: Using a semiclassical perturbation approach, behavior of Stark
broadening parameters within spectral series has been investigated on the O VI

case.

The behavior of inelastic, elastic and strong collision coatribution to line

widths within a spectral series has been studied also.

1. INTRODUCTION

Stark broadening of strong multicharged 1onic

lines plays a non-negligible role in the calculation of

the opacities, especially in the UV. Stark broaden-
ing data for these lines are very few numerous and
imany data are missing. The semiclassical-perturba-
tion theory offers an interesting possibihty for calcu-
lsting numerous data, with an acceptable accuracy
anG without excessive computational time consum-
ir«. However, in the cases as e. g. stellar opacity
ca.culations, when a lot of data are needed and where
only a good average accuracy for a large set of lmes
ic required, approximate methods are very useful.
Cne such possibility provides knowledge about btark
bror.cening regularities and systematic trends (see e.

g. Furié et al., 1991 and the references therein).
In order to continue the investigation of systematic
trenas for Stark broadening parameters within spec-
tral sziies (Dimitrijevi¢ and Sahal-Bréchot, 1984ab,
1985, 1987, 1990, 1992; Dimitrijevi¢ et al., 1991ab),
the aim of this papet is to investigate Stark broad-
ening naramets> reonlarities within 2n - ng. 28 - no

and ns - np (n =3, 4, 5, 6) O VI spectral series, as
well as the behavior of inelastic, elastic and strong
collision contribution within the mentioned series.

2. RESULTS AND DISCUSSION

- Using semiclassical-perturbation approach
(Sahal-Bréchot, 1969 a b), inelastic, elastic and
strong collision contribution to the Stark full hali
width (W) within 2p - ns, 2s - np and ns - np (n =
3, 4, 5, 6) O VI spectral series, has been calculated.
Moreover, Stark broadening data {rom recently cal-
culated comprehensive set of O VI Stark broadening
parameters (Dimitrijevi¢ and Sahal-Bréchot, 1992)
has also been used. In Figs. 1 and 2 the behavior of
the electron and proton full halfwidths within the 2p

“PO - ns “S series are illustrated. We see the varia-
tion of the results for different plasma temperatures

and different perturber type (electrons and protons).
By inspecting the energy separation between the up-
per level and the principal perturbing levels (see the
Grotrian diagrams in Bashkin and Stoner, 1975), we
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find that this separation decreases gradua.lly mthm jump for the highest member of 2p ?P? - ns 2S se-
a spectral series. This is the reason why we obtain ries. This however, does not have signicant influence .
a gradual change of Stark widths. In Flgs 3 and on the general beha\rlor due to the relatively small
4 we can see the same situation in the case of the strong collision contribution for the case considered.
shift. In Figs. & - 13 are presented inelastic, elas- Moreover, one must take into account that the strong
tic and strong contribution to the electron-—lmpact collision contribution is one of the weakest points of
width for the case of 2p 2P? - ns 2S O VI series as  the semiclassical theory. The demonstrated regular
well as cases of 2s 2S - np ?P%, and ns 2S - np 2P%° behavior might be used for the critical evaluation of

series. We can see that melastlc and elastic contri- existing resultsas well as for the interpolation of new
bution change very regularly in all cases examined. data needed in astrophysics.

In the case of strong contribution there 18 a irregular
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Fig. 1. Electron-impact widths (angular frequency. - Flg 2. Asin Flg 1 butdf;cl)lr the proton-impact
widths.

units) along the O VI 2p ?P% - ns 2S series as a
function of n for T = 100,000 K (o); 300, 000 K (o)

J and 800,000 K (A) at N = 10'° ¢cm
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Fig. 5. As in Fig. '1 but for the inelastic collision

contribution to the electron-impact widths. Here, (0)
is for the upper level and (x) for the lower level
T = 100,000 K.
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Fig. 7. As in Fig. 1 but for'the strong collision
~ contribution to the electron-impact width.

.
O
o

W(elastic)(ang.freq.units)

5 5 4 5 6
n of the upper level

Fig. 6. As'in Fig. 1 but for the elastic collision
contribution to the electron-impact width.
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Fig. 8. Asin Fig. 1 but for the O VI 2& S - np 2P°
‘gerles and for inelastic collision contribution to the
electron-impact widths. Here, (o) is for the upper
level and (x) for the lower level T = 100,000 K.

117



M. S. DIMITRIJEVIC

)

| ]

) , S
7N A (/)
/) i 11
+ Va C1O
- (/) .
- 11 A .
210 )
S : g
" | “—
= 7 a o
@) -
fe O
@, V4 e’
~—e N
N @k
O 7a - 10
4t O']O
) (7} _‘_"‘_‘,
O
Tullo 10 ‘::_Ujr'
Rl . <
= _

T | ' - ' | I ‘3 4 5 6
E 4 5

N 2 . 3 4 5 6 7
' n of the upper level

. n of the upper level
9 As-in Fig. 1 but: for the the O VI 25 %S - np

% % 10. As in Fig. 1 but for the O VI 2s %S - np
series and for the elastic collision contribution to series and for the strong collision contnbutlon to
the electron-impact width. , . the electron-lmbact wwlth L
3%
1 O 12 >
TN P
) i
s 3= Y
5 310" <
o o m
\_ ¢: |
il 11 A (/ Vel
S 10 @2 ~
— .
o o 2 z
O _ E_) //\
+2 1%
O 0 = 10
Bt D |
QC) 1 O \-——-'1 O /]
:.:; = -/
= - ' - o P R A E—
] 2 3 4 5 6 7 1 2 3 4 5 3 7

n ot the upper level
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g 11. As in;Fig. 1 but for the U VI ns
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level and (x) for the lower level T. = - 100,000 K.

118



W(strong)(ang.freq.units)

—
O
i

R {

o8

INFLUENCE OF DIFFERENT COLLISIONAL PROCESSES ON THE STARK BROADENING ...

1 2 3 4 5 7
n of the upper level

13. Asin Fig. 1 but for the the O VIns® S-np

series and for the strong collision contribution to
the electron-impact width.

YTUILAJ PA3NIMYUTIIX CYTAPHUX ITPOILECA HA HITAPKOBO
HINPEIBE Y CIIEKTPAJIHPIM CEPUJAMA: CIIYYAJ O VI
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. YIIK 52-355.3
Ipeimxoono caonuimeme

Kopucthu ceMHKiacmiaH NpUIIa3, UCTPaXCHO
je NoHawawe napaMerapa lUtapKkoBor wpena y Criek-
TpaJIHUM cepyjaMa Ha ciydajy O VI. Takohe je nernu-

TAHC IOHallale y CIEKTPAJIHOj CEpUjHU YTH:Iaja Hee-
JIACTHYHUX, €JIaCTUIHMX M jaKUX Cydapa Ha WHpUHY
CIIEKTPAJIHE JIMHHE.
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