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 SUMMARY: Using a semiclassical approach, we have calculated electron—, pro-
ton—, and He III—impact line widths and shifts for 7 Al XI and 9 Si XII multiplets

as a function of temperature and perturber density.

1. INTRODUCTION

Stark broadening parameters for spectral lines
for ions within the lithium isoelectronic sequence ha-
ve particular importance for the investigation of reg-
ularities and systematic frends, due to 1ts simplicity
(one optical electron) for theorethical research. Re-
sults of such investigations are of interest for acqui-
sition of new data by interpolation and for critical
evaluation of existing experimental and theoretical
data, particularly in astrophysics. The astrophysical
importance of multiply charged 1on lines is mcreas-

ing due to the developpement of UV astronomy from

space and owing to the developpement of researches
on the physics of stellar interiors (Seaton, 1987).

In order to investigate the behavior of Stark

broadening parameters along an isoelectronic sequ-
ence as {ar as posible without the significant influence
of relativistic eflects, we have calculated electron-—,
proton—, and He III— impact line widths and shfts
for 7 Al XI and 9 Si XII multiplets, by using the
semiclassical-perturbation formalism (Sahal—Bre-

chot 1969ab). A summary of the formahlism 1s given
in Dimitrijevi¢ and Sahal—Bréchot (1991). Discus-
sion and analysis of the obtained results, and all de-
Lails of the calculations will be published in the prin-
cipal article elsewhere (Dimitrijevié, and Sahal—DBre-
chot, 1994). Since data are not linear with perturber
density (N), due to the Debye screening eflect, which
is often important at high densities ol interest for
subphotospheric layers, we will present here the data
for N = 108 — 1023 cm™2 and temperatures [rom

500,000 X up to 4,000,000 I<.
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Table 1. This table shows electron—,
| for perturber densities of 10
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proton—, and He III— impact broadening parameters for Al XI aud Si XII.
and temperatures from 500,000 to 4,000,000 K. Transitions

and averaged wavelengths for the multiplet (in A) are also given. By using c [see Eq (5) in Ii)imitrijevié
et al, 1991a}], we obtain an estimate for the maximum perturber density for which the line ma:y'be
treated as 1solated and tabulated data may be used. The asterisk identifies cases for which the collision
volume multiplied by the perturber density (the condition for validity of the impact approximation) lies
between 0.1 and 0.5. Table 1 is also available in electronic form: see the editorial in Astron.Astrophys.

1992, Vol.
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PERTURBER DENSITY = O.1E+20 cm-3
PERTURBERS ARE:

TRANSITION T(K)
AL XI  25-3p  500000.
48.3 A 1000000.
C=0.43E+19  2000000.
4000000.
Al XI 2P-58  500000.
35.2 A 1000000.
C=0.12E+19  2000000.
4£000000.
AL XI 3P-45  500000.
157.3 A 1000000.
C=0.45E420  2000000.
4000000.
Al XI 3p-5S 5000090.
105.3 A 1000000.
C=0.11E+20  2000000.
4000000.

PERTURBER DENSITY =
AL XI 25-2P  500000.
554.4 A 1000000.
C=0.55E+423  2000000.
4000000.
AL XI  25-3P  500000.
48.3 A 1000000.
C=0.43E+20  2000000.
4000000.
AL XI 2P-3S  500000.
© S4.3 A 1000000.
C=0.15E+21  2000000.
4000000.
AL XI 2P-45  500000.
39.6 A~ 1000000.
C=0.33E+420 ° 2000000.
-4000000.
Al XI 2P-55  500000.
35.2 A 1000000.
C=0.12E+20 2000000.
4000000.
AL XI 3P-45  500000.
157.3 A 1000000.
C=0.45E+21 2000000.

Astrophys. Suppl.
ELECTRONS PROTONS
WIDTH(A) SHIFT(A) WIDTH(A)
0.298E-03  0.306E-05 0.136E-04
0.223E-03  0.293E-05 0.254E-04
0.169E-03  0.246E-05 0.405E-04
0.131E-03  0.174E-05 0.510E~04
0.553E-03  0.954E-04 0.199E-03
0.446E-03  0.933E-04 0.264E-03
0.360E-03 0.769E-04 0.333E-03
0.287E-03 0.615E-04 0.392E-03
0.671E-02 0.583E-03 0.825E-03
0.524E-02 0.568E-03 0.137E-02
0.414E-02 0.516E-03  0.182E-02
0.330E-02 0.417E-03  0.228E-02
0.598E-02 0.832E-03 0.175E-02
0.477E-02 0.812E-03  0.234E-02
- 0.382E-02 0.668E-03 0.294E-02
0.304E-02 0.534E-03  0.348E-02
0.1E+21 cm-3
0.105 -0.182E-02  0.560€-03
0.761E-01 -0.221E-02 0.187E-02
0.557E-01 -0.220E-02 0.463E-02
0.416E-01 -0.203E-02 0.795E-02
0.298E-02 0.218E-04  0.135E-03
0.223E-02 0.256E-04  0.254E-03
0.169E-02 0.238E-04 0.405E-03
0.131€-02 0.168E-04 0.510E-03
0.204E-02 0.171E-03  0.119E-03
0.155E-02 0.169E-03  0.274E-03
0.121E-02 0.170E-03  0.493E-03
0.949E-03 0.148E-03  0.650E-03
0.279E-02  0.341E-03  0.563E-03
0.221E-02 0.363E-03 0.937E-03
0.177E-02 0.350E-03  0.124E-02
0.142E-02  0.282E-03 0.157E-02
0.547E-02  0.687E-03 *0.200E-02
0.442E-02 0.812E-03 *0.264E-02
0.357E-02  0.748E-03 *0.333E-02
0.285E-02 0.599E-03 *0.392E-02
0.671E-01  0.501E-07 0.823E-02
0.524E-01  0.528E-02 0.137€-0%1 -
0.414E-01  0.509E-02  0.182E-01

SHIFT(A)

0.194E-04
0.286E-04
0.379E-04
0.455E-04

0.218€-03
0.267E-03
0.315E-03
0.361E-03

0.119E-02
0.152E-02
0.183E-02
0.216E-02

0.192E-02
0.236E-02

0.278E-02
0.320E-02

-0.205E-02
-0.400E-02
-0.649E-02
-0.903E-02

0.184E-03

0.282E-03
0.378E-03

0.454E-03

0.281E-03

0.426E-03

0.555E-03
0.665E-03

'0.760E-03

0.102E-02

0.125E-02
0.148E-02

*0.18%9E-02
*0.256E-02
*0.313E-02
*0.359E-02

0.109E-01
0.148E-01
0.182E-01
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He 111
WIDTH(A)

Q QO Q QO

*0

*0

Q QO O O

*0
*0

O O O O QO QC O O

o O O O

*0.
*0.
*0.

.266E - 04
.504E-04

.810E-04
. 103E-03

.398E-03
*0.
.672E-03
*0.

534E-03

788E-03

.165E-02
.280E-02
373E-02
.L63E-02

.355E-02
L4T2E-02
*0.
*0.

593€E-02
693E-02

.107E-02
.363E-02
.915E-02
-158E-01

.264E-03
.504E-03
.810E-03
.103E-02

.236E-03
.550E-03
.990E-03

132E-02

165E-01
2(7E-01
375F -0
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SHIFT(A)

.381E-04
H72E-04
.(68E-04
.923E-04

Cc O O O

*0.413E-03
*0.529E-03
*0.639E-03
*0.739E-03

.232E-02
.303E-02
.371E-02
.438E-02

QO O O

*0.363E-02
*0.465E-02

*0.563E-02
*0.643E-02

-0.387€-02
-0.784E-0°2
-0.130E-01
-0.182E-01

.345E-03
.548E-03
. I56E-03
.921E-03

QO O O

0.528€E-03
0.827E-03
0.111E-02
0.136E-02

*{1,200F-01
*( . 282801
*0.360E-01



PERTURBER DENSITY = 0.1E+21 cm-3
PERTURBERS ARE:

TRANSITION T(K)

Al X1 3p-5S  500000.
105.3 A 1000000.
~C=0.11E+21  2000000.
' 4,000000.

PERTURBER DENSITY =
AL X1 2S-2P  500000.
554.4 A 1000000.
c=0.55€+24 . 2000000.
4000000.
Al X1 2S-3p  500000.
48.3 A 1000000.
C=0.43E+21 2000000.
4000000.
AL X1 2P-3S  500000.
54.3 A 1000000.
€=0.15E+22  2000000.
4000000.
Al X1 2P-4S  500000.
-~ 39.6 A 1000000.
C=0.33E+21 2000000.
| 4000000.
Al X1 2P-5S  500000.
35.2 A 1000000.
C=0.12E+21  2000000.
4000000.
AL X1 3P-4S  500000.
~ 157.3 A 1000000.
C=0.45E+22  2000000.
4000000.
Al XI 3p-55 500000.
105.3 A 1000000.
- €=0.11E+22  2000000.
4000000.

PERTURBER DENSITY =
Al X1 2S-2P 500000.
554.4 A 1000000.
C=0.55E+25 2000000.
14000000.
AL XI 2S-3P  500000.
 48.3 A 1000000.
C=0.43E+22 °2000000.
4000000.

QO O QO Q

ELECTRONS

WIDTH(A) SHIFT(A)
0.592E-01  0.597€-02
0.473E-01  0.706E-02
0.3796-01  0.649E-02
0.3026-01 0.521E-02
0.1E+22 cm-3 _

1.05 -0.152E-01
0.761 -0.202E-01
0.557 -0.211E-01
0.416 -0.201E-01
0.2956-01 -0.111E-03
0.221E-01  0.253E-05
0.168E-01 0.132E-03
0.130E-01  0.154E-03
0.204E-01  0.118E-02
0.155E-01 0.131E-02
0.120E-01  0.154E-02
0.948E-02  0.146E-02

268E-01  0.121E-02

214E-01  0.199E-02

172E-01  0.282E-02

138E-01  0.273E-02
0.461E-01  0.213E-04
0.385E-01 0.256E-02
0.3176-01  0.4B4E-02
0.257E-01  0.560E-02
0.651 0.190E-01
0.511 0.297E-01
0.405 0.414E-01
0.323 0.399€-01
0.514 0.160E-03
0.421 0.221E-01
0.343 0.418E-01
0.277 0.486E-01
0.1E423 cm-3 .

10.5 -0.489E-01

7.61 -0.136

5.57 -0.160

4.16 -0. 180
0.274 -0.254E-02
0.208 -0.161E-02
0.159 -0.876E-03
0.124 0.184E-04

PROTONS
WIDTH(A)

*(0.178E-01
*0.234E-01
*0.294E-01
*0.348E-01

.555E-02
.187€-01
463E-01
. 795E - 01

QO QO QO O

.134E-02
.254E-02

.405E-02
.510E-02

O O O O

. 119E-02
2TLE-02
4Q4E-02
.650E-0¢

o O O O

0.501E-01
0.186
0.462
0.794

*0.118E-01
*0.248E-01

SHIFT(A)

*0.167E-01
*(0.226E-01
*0.277€E-01
*0.318E-01

-0.182E-01

-0.379E-01

-0.641E-01
-0.902E-01

. 159E-02
.259E-02

.369E-02
.453E-02

QO QO O

.243E-02
.J91E-02
.540E-02
.663E-02

o O QO Q

-0.119
-0.328
-0.594
-0.882

*0.921E-02
*(0.205E-01

He 111
WIDTH(A)

0.103E-01
0.361E-01
0.913E-01

0.158

*0.254E- 02
*0).498E - 02
*0.809E-02
*0.103E-01

*0.234E-02
*0.548E-02

*0.994E-02
*0.132E-01

0.795E-01

0.348
*0.908

*1.57

SHIFT(A)

-0.304E-01
-0.710E-01
-0.125

-0.180

*(0.256E-02
*0.469E-02

*0.703€E-02
*0.894E-02

*0.387€E-0¢
*0.703E-02

*0.103E-01
*0.131E-01

-0.137
-0.526
*-1.09
*-1.68
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PERTURBER DENSITY = 0.1E+23 cm-3 ‘
PERTURBERS ARE: ELECTRONS PROTONS He 111

TRANSITION T(K) WIDTH(A) SHIFT(A) WIDTHCA) “® SHIFT(A)  WIDTH(A) SHIFT(A)
Al XI 2pP-3S 500000. 0.190 -0.4136-02 *0.115€E-01 *0.138€-01
. 54.3 A 1000000. 0.147 0.257E-02 *0.274E-01 *0.305E-01

C=0.15E+23 2000000. 0.115 0.696E-02
| 4000000. O0.911E-01 O0.109€-01

AL X1 2P-4S  500000.

0.189 -0.205E-01
39.6 A 1000000. 0.165 -0.446E-02
C=0.33E+22 2000000. 0.140  0.509E-02
4000000. 0.116 0.151E-01
AL X1 2P-5S  500000. 0.229 -0.398E-01
35.2 A 1000000. 0.228 -0.126E-01
C=0.12E+22 2000000. 0.210 0.129€-02
’ 4000000. 0.183 0.244E-01
AL XI 3P-4S 500000.  5.04 -0.301
157.3 A 1000000.  4.19  -0.644E-01
C=0.45E+23  2000000.  3.44 0.767E-0%
4000000.  2.81 0.223
Al XI 3P-55 500000. 2.97 -0.346
105.3 A 1000000.  2.75 -0.110
C=0.11E+23  2000000.  2.43 0.990E-02
4000000,  2.08 0.212



PERTURBER DERSITY

PERTURBERS ARE: ELECTRONS PROTONS
TRANSITION T(K) WIDTH(AY SHIFT(A) WIDTH(A) SHIFYCA) WIDTH(A) SHIFTCA)
Si XII 25-3p  500000. 0.194€-03 0.1626-05  0.62%6-05 0. 101E-04  0.123E-04  0.198BE-04
- 40.9 A 1000000. 0.144E-03  0.1676-05  0.134E-04 G 157€-04  0.266E-04  0.316E-04
C=0.,34£+19 2000000. 0.108E-03 0.1616-05 0.218E-04 0.217E-04 0.433E-04 0.438BE-04
4000000, 0.833E-04 0.102E-05  0.287E-04  0.261E-04  0.582E-04  0.529E-04
ST Kii 2P-4%  S00000. O.169E-03  0.226E-04  0.2916-04  0.468E-D4  0.587E-D4 0.91N1E-D4
$5.% 4 1000000.  0.133£-03  6.223F-04  0.5G1E-06  0.625-04  0.1696-03  0.325¢ 0
C=0.25E+19Y 2000000,  0.10/¢-0%  0.2060-04  0.7226-06  0.756E-04 0. 147E-03  Q.152€-U3
4000000,  0.856E-04  0.168E-04  0.916E-04 ﬁ.884E~04 0.187E-03  0.1/9E-053
Si XI1 2P-5%  S00000.  O.3276-03  0.5326-04& 0. 109¢-03%3  0.127¢-03 *0.2Z208-03 *0.243E-03
29.6 A 1000000, 0.7656-03  0.532E-04  0.147€-03  0.154E-03  *U.303£-03  *0.305E-05
C=0.97E+18 2000000,  G.2136-U%  0.443E-04  0.192E-03  0.184E-03 *0.383E-03 *0.35/735¢ -0
' LAODOOOD . G.1/0E-U3  0.355E-046 0.235E-03 0.2098 03 *(Q.469E-03 0450005
Si KIt 3P-45 2HOGU8 0,418 U/ .38 03 0.429€-03 0.672E-03 U.863E-03 O. 151k -0
131.9 & TOGOGG.  U.3206-00 0323048 0.7888-0%  0.9126-03  0.158E-02 0. 1028-UL
C=0.366+20 2000000,  0.252E-02 G 299e-03  0.105-02  0.1096-062  0.216E-02  0§.220F -0
LOBOOOO.  0.2006-U2  O.2438-0% 0. 1378-02  0.1306-02 0.273E-02  0.265E-02
Si XI1 3P-5S  500000.  (0.3588-0U2  U4648-03  0.9%EE-03 O 1VIE-02 *0.193E-02 *0.214E-02
| 88.5 A 1000660 . 0.2856-G2  0.4626-058  0,1306-02  0.135F-02 *0.207E-02 ¥ Z69E-02
C=0,876+19 2000000, 0.2286-47 O.ABSE-0%  (.1686-0¢ 0.1636-02 *0.340£-02 *0. 329004
4000000,  O.1B1E-02  0.3086-03  0.205E-02  0.188E-02 *0.4106-02 *0.37468-02
St XI1 3p-30  500009. 2.74h -0.5826-01 0.119 ~0.251 0.236 -0.471
4880.8 A 1000000. 2.06 ~-0.565E- 01 0.758 -0.369 0.%15 ~0.737
C=0.49E+23  200G00010). 1.5¢ -0.488E-01  0.450 -0}, 48% 0.910 -0, CHL
£000000. 1.22 -(.350E-00  0.596 -{1.585 1.19 ~1.18
PERTURBER DENSITY = 0.1E+21 cm- 3
St Xil 28-¢2p 5000010, 0.804E-01 ~0.116E-02 0.258E-03 -0.1196-02  0.490E-03  -0.722.F-U/
504.% A TO0000G. 0.578F-01 -0, 4BE-02  D.907E-03  -0,.239€-02  0.175€E-02 ~0.4678E-U
C=0.50E+23  2000000. O.ﬂdUF 01 -0 164E-02 0.24BE-02 -0.410E-02  (0.487E-02 -0.81%E-02
4000000. 0.312E501 -0.1376-02  0.4776-02 -0.589E-02  0.948E-02 -0.119E-01
Si X11 25-3P  500000.  0.194E-02 0.110E-04  0.628E-04 0.9546-04  0.122E-03  0.179E-03
40.9 A 1000000. 0.144E-02  0.142E-04  0.134E-03  0.155E-03  0.2567€-03  0.304E-03
ﬂﬂﬂﬂ34E+ZG 2000000. 0.108E-02 0.13BE-04 0.218E-03  0.216E-03  0.4338-03  0.432E-03
4000000. 0.833E-03 0.101E-04 0.2876-03  0.260E-03  (.5826-03  0.5278-03
Gi XI1 2P-3S  500000. Q.1266-02  0.939E-04  0.525F-04 0.146E-03  0.103E-03  0.2764E-03
45.6 A 1000000, 0.956E-03 0.963E-04 0. 143F-05  0.2326-03 0.28BE-03  0.457E-03
C=0.11E+21  2000000. O.73%76-03  0.938E-04  0.258E-03  0.321E-03 0.5196-03 0.641E-0D3
' LOGOOUDO.  O.577€-U3  0.85F-04  0.364E-03  0.3855-03  0.743E-03  0.778E-03
51 X1 Z2p-45 500000, 0. 169E-02 0.188E-0% 0.2926-03 0.431E-03 *0.588E-03 *0.780E-05
35.3 A 1000000, O: 134602  0.2076-03  0.5416-03 0.610E-03 *0.1096-02 *0.117€-Ud
C=0.25E+20 2000000, 0.1076-02  0.206E-03  0.7226-03  0.754E-03 *0.147E-02 *(0.148E-02
4000000, 0.B56F-03  0.166E-03 0.9166-03  0.882E-0% *0.187E-02 *0.178E-02

= 0.16420 cm-3
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PERTURBER DENSITY = 0.1E+21 cm-3

PERTURBERS ARE: ELECTRONS PROTONS He 111
TRANSITION T(K) WIDTHCA) SHIFTCA)  WIDTH(A) SHIFT(A) WIDTHCA) SHIFT(A)
Si XI1 2P-5S S00000. 0.3256-02 0.368E-03 *0.109€-02 *0.112E-02
29.6 A 1000000. 0.262E-02 0.466E-03 *0.147E-02 *0.14BE-02
C=0.97E+19  2000000. ©0.212E-02 0.435E-03 *0.192E-02 *0.184E-02
4000000. 0.169E-02 0.346E-03 *0.236E-02 *0.208E-02
Si XI1i 3p-4% 500000. ©0.412E-01 0.2756-02 0.430E-02 0.620E-02 *0.B66E-02 *0.113E-01
131.9 A 1000000. O0.320E-01 0.300E-02 0.788e-02 0.891E-02 *0.158E-01 *0.170E-01
C=0.36E+21 2000000. 0.252E-01 0.296E-02 0.105E-01 0.109E-01 *0.216E-01 *0.214E-01
4000000. 0.199E-01 0.241E-02  0.137E-01  0.130E-01 *0.273E-01 *0.264E-01
si XI1 3P-5S 500000. 0.356E-01 0.319E-02 *0.956E-02 *0.985E-02
88.5 A 10006000. 0.283E-01  0.405E-02 *0.130E-01 *0.130E-01
c=0.87E+20 2000000. 0.227e-01 0.3776-02 *0.168e-01 *0.162E-01
4L000000. O0.180E-01 0.300E-02 *0.205E-01 *0.186E-01
Si XI1 2P-30 500000. 0.1356-02 -0.131E-06 0.379E-04 -0.926E-04 0.733E-04 -0.174E-03
46.1 A 1000000. 0.9876-03 -0.131E-04 0.101€-03 -0.154E-03 0.199€-03 -0.302E-03
C=0.40E420 2000000. ©0.733-03 -0.123E-04 0.177E-03 -0.216E-03  0.354E-03 -0.431€-03
- 4000000. 0.554E-03 -0.584E-05 0.261E-03 -0.264E-03 0.529E-03 -0.534E-03
PERTURBER DENSITY = 0.1E+22 cm-3
Si XI1 2S-2p 500000. 0.804 -0.962E-02 0.255E-02 -0.104E-01 0.469E-02 -0.171E-01
 504.6 A 1000000. 0.579 -0.134E-01 O0.908£-02 -0.226E-01 0.175E-01 -0.421E-01
~ €£=0.50E+24 2000000. 0.421 -0.139E-01 0.24BE-01 -0.405E-01 0.485E-01 -0.787E-01
' 4000000. 0.312 -0.136E-01  0.477E-01 -0.58BE-01 0.949E-01 -0.117
Si XII 2s-3P  500000. 0.193E-01 -0.667E-04 0.621E-03  0.8236-03 *0.117VE-02 *(.132E-02
40.9 A 1000000. 0.143E-01 0.6536-05 0.133e-02 0.143E-02 *0.263E-02 *0.262E-02
C=0.34E+21 2000000. ©0.108E-01 0.814E-04 0.218E-02 0.211E-02 *0,432€-02 *0.403E-02
4000000. 0.8B29F-02 0.909E-04 0.2876-02 0.260E-02 *0.581g-02 *0.513E-02
Si XII 2P-3S 500000. 0.126E-01 0.670£-03 0.5256-03 0.126E-02 0.103E-02  0.200E-02
45.6 A 1000000. 0.9556-02 0.754E-03 0.143E-02 0.213e-02 *0.2876-02 *0.387E-0¢
C=0.11E+22 2000000. O0.738E-02 0.858E-03 0.258t-02 0.313e-02 *0.520E-02 *0.596E-02
4000000. 0.577E-02 0.846E-03 0.364E-02 0.384E-02 *0.744E-02 *0.756E-02
Si XI1 2P-4S 500000. 0.164E-01 0.681E-03 *0.291E-02 *0.342E-02
33.3 A 1000000. O0.130E-01 O0.1138-02 *0.542E-02 *0.530€-02
C=0.25642% 2000000. 0.1056-01 0.166E-02 *0.722E-02 *0.719E-02
' 4000000. 0.838-02 0.160E-02 *0.916E-02 *0.877E-02
Si X1I 2pP-58 500000. 0.280E-01 0.127E-05
29.6 A 1000000. 0.233€-01 0.155€-02
C=0.97E+20 2000000. 0.191E-01 0.289£-02
4000000. 0.155E-01  0.325E-02
Si XIl 3p-4S  500000. 0.402 0.1076-01 *0.4286-01 *0.494E-01
131.9 A 1000000. 0.313 0.1686-01 *0.78B3E-01- *0.771E-01
C=0.36E+22 2000000. 0.247 0.242E-01 *0.105 *(). 104
' 4000000, 0.196  0.2336-01 *0.137 *(.129
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PERTURBER DENSITY = 0.18+22 cm-3
PERTURBERS ARE:

fRANSITIOH T(K)
$i X11 3P-5§  500000.
BH.5 A 1000000.
- C=0.87+21  2000000.
' ' 4000000 .
Si XKIT 2P-3D0  500000.
“6.1 A 1000000,
C=0.40E+21  2000000.
4000000.

PERTURBER DENSITY =
Si X1l 25-2P  500000.
504.6 A 1000000.
C=0.50E+25 2000000,
4000000,
Si X1V 2$-3P 500000,
CLD.9 A 1000000.
C=0.34E+22  2000000.
4000000
Si XI1 2P-3S  500000.
- 45.6 A 1000000.
C=0.11E+23 2000000.
4000000.
Si XI1 2P-4S  500000.
33.3 A 1000000.
C=0.25E+22  2000000.
4000000,
Si X1l 2P-5S  $00000.
29.6 A 1000000.
C=0.97E+21  2000000.
 4000000.
Si XI1 3pP-4S  500000.
131.9 A 1000000.
C=0.36E+23  2000000.
4000000
Si XI1 3P-5S  500000.
88.5 A 1000000.
C=0.87E+22 2000000,
4000000,
ST XII 2P-3D 500000,
4.1 A . 1000000,
=0.40E+22  2000000.
- ' 4000000,

ELECTRONS
WIDTHCA)  SHIFT(A)
0.315 0.236E-04
0.257 0.134E-01
0.208 0.250E-01
0.167 0.282E-01
0.134E-01  0.240E-04
0.980E-02 -0.428E-05
0.72BE-02 -0.689E-04
0.551E-02 -0.508E-04
0.1E+23 cm-3

B.04 -0.298E-01
- 5.78 -0.917E-01

4. 21 -0.106

3,12 -0.123
0.181 -0. 180E-02
0.136 0. 104E-02
0.103 <0.540E-03
0.797E-01  0.427E-04
0.119  -0.230E-02
0.9146E-01  0.166E-02
0.717E-01  0.393E-02

0.559E-01 O0.64L7TE~-02
0.118 -0.128E-01
0.102 -0.304E-02
0.860E-01  0.301E-02
0.710E-01  0.902E-02
0.146 -0.253E-01%
0.143 -0.843E-02
04130 0.637E-03
0.113 0.142E-01
3.18 -0.184
2.62 -0.432E-01
2.13 0.456E-01%
1.73 0.133
1.90 -0.219
1.7% -0.732E-01
1.51 0.494E-07
1.28 0.123
0.127 0.246E-02
0.9386-01 0.168E-02
G.701E-01 ©.101E-02
0.532E-01 0.403E-03

iy ol 5, S e L

PROTONS
WIDTH(A)  SHIFT(A)
0.376E-03 -0.802E-03
0.101E-02 -0.143E-02
0.177€-02 -0.211E-02
0.261E-02 -0.263E-02
0.224E-01 -0.658E-01
0.897e-01 -0.194
0.249 -0.375
0.477 -0.576
*0.540E-02 *0.479E-02
*0,1316-01 *0.114E-01
*(0.217E-01  *0.184E-01
*0.286E-01 *0.249E-01
0.510E-02 0.713E-02
*O.143E-01  *0. 168E-01
*0,260E-01 *0.271E-01
*0.364E-01 *0.366E-01
0.347E-02 -0.475E-02
*(0_.999E-02 - -0.116E-01
*0.176E-01 -0.185E-01
*0.261E-01 -0.253E-01

He (1]
WIDTH(A)

0.716E-03
*0 . 198E - 02
%0, 354E - 02
*0.529E - 02

0.336€-01
0.167
0.483
0,945

SHIFY(A}

-0.129E-02
-0.262E-02
-0.404E-02
~-0.520E-02

-0.697E-01
-0.305
0,685
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2. RESULTS AND DISCUSSION

Our results for 7 Al XI and 9 S1 XII multiplets
“are shown in Table 1, for perturber densities 1013 —
1023 cm~3 and temperatures T = 500,000 - 4,000,000
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 1s divided by

 the corresponding electron-impact full width at half

‘maximum. For each value given in Tables 1 and 2,
the collision volume (V) multiplied by the perturber
density (N) is much less than one and the impact ap-

proximation is valid (Sahal-—-—Bréchot, 1969ab). Val-
ues for NV > 0.5 are not given and values for 0.1 <

NV < 0.9 are denoted by an asterisk. When the 1m-
pact 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 obtained decreases when

broadening by ion interactions becomes important.

"The analysis of present results 1s given in Di-

mitrijevi¢ and Sahal—Bréchot (1994).
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- Kopucrehn ceMukJiacuvyaH rpriias, H3padyHa-

T€ CY WHPHHE H MOMepa jii CTIEKTPAJIHHX JIIHITA, 1TPO-

YSPOKOBaHM CylapliMa cCa CIICKTPOHIMA, IMPOTOHIIMa

28

i IHe I1I, 3a 7 mynruniera Al X1 11 9 mynrumera Si
X1I. Peayiitati ¢y maty y pYHKIIjH TeMIepatype M
KOHLICHTpalllije reptypoepa.



