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SUMMARY: Using a semiclassical approach, we have calculated electron- proton-,
and ionized helium—impact line widths and shifts for 20 large principal quantum
number: C IV UV multiplets as a function of temperature for perturber densities

1016.101%m 3.

1. INTRODUCTION-

~ We have recently calculated, Stark broadening
data for 108 C IV multiplets (Dimitrijevié and Sahal-
Bréchot 1991ab, 1992). However, in the case of far

ultraviolet multlplets with large principal quantun; -

have been provided (Dimitrijevi¢ and Sahal-Bréchot

number, only data for perturber. density 10!%cm™

1992, Table 2) . Stark broadening data in the far

and extreme ultra.vmlet for hines originating from
transitions between energy levels with large princi-
pal quantum number and low lying levels will be-
come important for astrophysics in the near future. -

The Extreme Ultraviolet Explorer (EUVE) mission

will provide the all sky survey in the A =70 - 700 A
range by four EUYV telescopes in Earth orbit (Bowyer

and Malina 1991).
Stark broadening data are not linear with density

for higher densities, the principal aim of this paper

1Is to complement available C IV Stark broadening

_electron—

‘number C IV UV multiplets .

Since due to Debye screening from Bashkin and Stoner (1975).

data (Dimitrijevi¢ and Sahal-Bréchot 1992, Table 2)

‘with the higher density values.

2. RESULTS AND DISCUSSION

By using the semiclassical-perturbation for-
malism (Sahal-Bréchot 1969ab), we have calculated

roton-, and 1onized helhhum-impact line
shifts for 20 large principal quantum
A summary of the
formalism is given in Dnmtruewc and Saha.l-Brechot

- (1991a), and analysis in Dlmltrljewc and Sahal-Bré-

widths an

chot (1992).

Energy levels for C IV lines have been taken
Oscillator stre-

ngths have been calculated by using the method of
Bates and Damgaard (1949) and the tables of Qertel

and Shomo (1968). For higher levels, the method
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Table 1. This table shows electron-, proton-, and ionized- helium- impact broadening parameters for C

IV UV lines of large principal quantum number, for perturber densities of 10° m ¢
ratures from 20,000 to 200,000 K. Transitions and averaged wavelengths for_ the mul.txplet
see Eq. (3) in Dimitrijeviq et al, 1991a], we obtain an estimate
ty for which the line may be treated as isolated and tabulated
sk identifies cases for which the collision volume multipliedoby thg
n 0.1 an

tem

(in
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) are also given. By using c |
for the maximum perturber densi
data may be used. The asteri

perturber density (the condition for validity of the impact approximation) lies betwee

0.5.
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PERTURBER DENSITY = 0.1D+20(cm-3)

PERTURBERS ARE ELECTRONS
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STARK BROADENING PARAMN

PERTURBER DENSITY = 0.10+20(cm-3)
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described by Van Regemorter et al. (1879) has been

used. In addition to electron-impact full | alfwidths -

and shifts, Stark-broadening parameters due to pro-

ton-, and ionized helium- impacts have been calcu-

lated. , , o
Our results for C IV UV multiplets of
large principal quantum number are shown in Table

1, for perturber densities 10!¢ - 10'® cm and tem-

peratures T = 20,000 - 200,000 K. We also specify a
parameter ¢ (Dimitrijevi¢ and Sahal-Bréchot 1984),
which gives an estimate for the maximum perturber
density for which the line may be treated as isolated
when it is divided by the corresponding electron-
impact full width at half maximum. For each value
given in Table 1 , the collision volume (V) multi-
plied by the perturber density (N) is much less than
one and the impact approximation is valid (Sahal-
Bréchot, 1969ab). Values for NV > (0.5 are not given
and values for 0.1 < NV < 0.5 are denoted by an as-

terisk. When the impact approximation is not valid,
the -ion broadening contribution may be estimated

by using quasistatic estimations (Sahal-Bréchot 1991

and Griem 1974). The accuracy of the results ob-
‘tained decreases when broadening by ion interactions
becomes important.
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ja, TIPOY3POKOBAHM CydapyMa Ca eJICKTpOHMMa, Npo-  y QyHKUMjM TeMriepaType W KOHIICHTpaIlKje MEpTy-
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