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Abstract. Within the semiclassical perturbation appro.:''\ch, we have calculated electron-, 
proton-, and ionized helium-impact line widths and shifts for 48 Ag 1 lines, for perturber 
densities 1012 - 1019 cm-:1 and temperatures T = 2,500 - .50,000 E. 

1. INTRODUCTION 

Stark broadening cOlltribuliull to Il(::utnd sih'er sp(~ctntl line shapes 11CL'i be<::n con­
sidered experimental~' (Ho!tsmark and Trumpy 19:2,,), l(itacnl 19,')6) and theoretical)' 
(!Gtaeva 1956, Pichler 1972). In Pichler (1972) quadmtic Stark broadening constants 
of neutral silver spectral lines, calculated in the Coulomb approximation, have been 

determined. Our objective here, is to continue efforts to provide to plasma physi­
cists and astrophysicists Stark bro<1clening par<1meters needed for investigation <1llCl 
1110delling of various plasl11<\s (see Dimitrijc\'ic' and Saltal - Bre<:hot 198-1, Dilllitrijc\'i( 
1996, and references therein), III t.his contribution, a part of uur results for electron-, 
proton-, and ionized helium-imp<1ct line widths and shifts for -I8 Ag 1 spectral lines is 
presented, 

2. RESULTS AND DISCUSSION 

A summary o[ tlte [urJllalislIl is gi\'Cll e, g, ill Dimitrijevic- and Sabal-Brecltot 198-1. 

Energy levels have been taken [roln l\luore (1971). 

Our results for -I8 neutral silver spectral lines as a function of the perturber density 
and temperature will be published in Dimitrijevic and Sahal-Brechot (1999). 

As a sample of our results, the Stark broadening parameters for Ag I spect.ral lines 
broadened by electroll alld proton impact.s, [or a pert.urber dellsit.y o[ 10lG cm- , are 
shown in Table 1. 

The existing experinlellt.al uara (Hultsll1C\rk and 'l'l:UIllPY 19:25, !(itneva 1950) are 
not included in the review of criticall,\' selected exj)erimellt.al Stark broadening data 
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(Konjevic and Roberts 1976). In order to make a comparison of theory \vith reliable 
experimental data, the results of corresponding experiments to determine the Starl< 
broadening of Ag I lines will be of interest for further de\'elopment and rafinement of 
the theory. 

Table 1 
This table shows electron- and proton-impact broadening full half-widths (FWHf\'l) 
and shifts for Ag I for a perturber density of WiG cm- 3 and temperature.s from :2,500 
up to 50,000 K. By deviding C with the full linewidth, we obtain an estimate for 
the maximum perturber density for which the line may be treated as isolated and 
tabulated data may be used (Dimitrijevic and Sahal-Brechot 1984). For each value 
given in Table 1, the collision volume (V) multiplied b)' the perturber density (N) is 
much less than one and the impact approximation is \'alid (Sahal-Brcchot. 1969ab). 
Values for NV > 0 ..') are not gi\'en and values for 0.1 < NV :'S 0.5 are denoted by an 
asterisl< . 

PERTURBER DENSITY = 1.E+16cm-:3 
PERTURBER8 ARE: ELECTRONS PROTONS 
TRANSITION T(K) WIDTH(A) SHIFT(A) WIDTH(A) S}UFT(A) 

AgI 58 - 5P 2500. 0.:375£-0:2 0.179£-02 0.227£--0:2 0.-182E-0:3 
0 ..50.5 .5000. 0.-122E-0:2 0.208E-02 0.228E-02 0.5-18£-0.3 

3383.9 A 10000. 0.-14:3£-02 0.225E-02 0.229E-02 0.622E-03 
C= 0.1':>E+:20 20000. 0.500E-02 0.:218£-02 . 0.2:31 £-02 0.700E-0:3 

:30000. 0.567£-02 O. H,:3I::-02 0.2:32£-02 0.7::>1£-0:3 
.')0000. 0.691£-02 0.1-1:2£-02 0.:2:3-1£-0:2 0.blDE-0:3 

AgI 58 - .5P 2500. 0.38.5E-0:2 0.199E-U:2 0.:2:30£-0:2 0 ..555£-0:3 

1..5 0.5 ;"5000. 0.-137E-02 0.2-1:3£-0:2 0.2:32E-02 0.63:2£-0:3 
3281.6 A 10000. 0.-16.5£-0:2 0.27.5E-02 0.:2:33E-02 0.717E-03 
C= 0.13£+20 20000. 0 ..52:3E-02 0.275£-0:2 0.2:3:)£-02 0.809£-0:3 

30000. 0.589£-02 0.240E-02 0.2:37E-02 0.867E-03 
:"50000. 0.707£-02 0.191£-02 0.:2:39£-0:2 0.9-lG£-0:3 

AgI 5S - 6P 2500. 0.-159E-01 0.:312E-01 *0.116E-01 *0.72:3£-02 
0 ..50 ..5 5000. 0.-19:3E-CJ1 0.:303E-01 :;<0. 128E-01 :;<0.912£-02 
2070.5 A 10000. 0.521£-01 CJ.:268E-01 0.1-llE-01 0.110£-01 
C= 0.19E+18 20000. 0 ..'):29E-01 0.221£-01 0.1.'37£-01 0.1:28E-01 

:30000. 0.52.5E-01 0.190E-01 0.168£-01 0.1:39£-01 
50000. 0.:jlbE-01 0.1-19£-01 0.18:3E-01 0.1.')-1£-01 

AgI 6S - 6P 2500. :3.07 1.9-1 *0.787 *0.-190 
0 ..') 0.5 5000. :3. :34 1.67 *0.867 *0.616 
17417.9 A 10000. :3.7:3 1.:2:3 0.957 0.7:38 
C= 0.14E+20 :20000. ,to:2 0.900 1.06 0.861 

:30000. -1.12 0.690 1.1:3 0.9:36 
.')tXJOO. -1.n OA.5:3. 1.2-1 1.0:3 
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Table 1 continued 

PERTURBER DENSITY = 1.E+IGcm-:3 
PERTURBERS ARE: ELECTRONS PROTONS 
TRANSITION T(K) WIDTH(A) SHIFT(A) WIDTH(A) SHIFT(A) 

AgI 68 - 6P 2.500. 3.90 2. :2:2 *0.992 *0.G17 
1.5 0.5 5000. 4.:21 1. 7.5 *1'.11 *0.799 
16821.9 A 10000. 4.44 1.3:2 *1.:24­ *0.973 

C= 0.69E+19 :20000. 4- .-19 0.877 lAO 1.15 
:30000 -1..')0 0.6.30 1.50 1.2.5 
50000. ·~.50 U.:313-1 1.G7 1.:38 

AgI 5P - 68 2500. 0.113 0.79G£-01 0.26.5E-01 0.:207E-Ol 
0.5 0.5 ;')000. 0.1:3:2 0.95-1E-01 0.29:2£-01 0.2-1:2E-Ol 
7689.9 A 10000. 0.H8 0.115 0.:32-1E-Ol 0.279E-01 
C= 0.34:£;+20 20000. 0.159 0.120 0.360£-01 0.318E-01 

30000. 0.170 0.121 0.38:3E-01 0.3'1:3£-01 
50000. 0.181 0.106 0.-115E-01 0.376£-01 

AgI .5P - 6S 2.500. 0.U9 0.91-1£-01 0.:3013£-01 0.2:37E-Ol 
0.5 1.5 .5000. 0.151 0.112 0.:3:39E-01 0.278£-01 
827.5.8 A 10000. 0.lG9 0.1:32 0.:37.5£-01 0.320£-01 
C= 0.39E+20 20000. O. ]8:3 O. ] :~7 0.-11G£-01 0.:3G5£-01 

:30000. O. ]97 0.138 O.-1-l:3E-Ol 0.:393E-01 
;')0000. 0.211 0.119 0.-179£-01 0.n1E-01 

AgI 5P - 7S 2500. 0.16:3 0.11:3 0.:3'18£-01 0.258£-01 
0 ..50.·5 5000. 0.190 0.1:37 0.:391£-01 0:319E-Ol 
4477.3 A 10000. 0.'209 0.1 G:2 0.4:39£-01 0.:379E-Ol 
C= 0.43E+19 20000. 0.226 0.1.52 0.-19:2E-01 0.-:140£-01 

:30000. 0.2:39 0.147 0.526£-01 0.-177E-01 
50000. 0.2G2 0.125 0.57:3£-01 0.·52G£-01 

AgI .5P - 7S 25()(). 0.177 0.121 0.:379E-01 0.281£-01 
0.·5 1.5 5LXJlJ. O.'2UG U.1-18 0.-1:2.') [-01 O. :~-17E-(J l 
46G9.8 A 1UUUU. o.'no 0.17'2 0.-177£-01 0.-11:2£-01 
C= 0.-17E+ 19 200(J0. 0.2'1G 0.1 G-1 0.·5:~5£-0l 0.-178E-Ol 

JooOO. 0.2GO 0159 0.572£-01 0.518E-01 
50000. 0.285 0.1:3-1 0.G23£-01 0.571£-Oi 

AgI SP - 88 2500. 0.:3-16 0.226 *0.709E-01 *0.n-1£-01 
0.50.5 5000. 0.:398 0.27-1 *0.800E-01 *0.587£-01 
3841.8 A 10000. 0.-1:38 0.298 *0.899£-01 *0.7:30£-01 
C= 0.15£+19 :20000. 0.-197 0.287 *0.101 *0.870£-01 

:30000. 0.5:3:3 0.2.52 *0.108 *0.9.52£-01 
,:)0000. 0.GO:3 0.215 0.1L8 O.lUG 
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Table 1 continued 

PERTl'RBER DE_ SITY = 1.E+16clll-:3 
PERTURBERS RE: ELECTRONS PROTONS 
TRANS1 10 T(K) WIDTH(A) SHIFT(A) WIDTH(A) SHIFT(A) 

AgI 5P - 8S 2500. 0.:372 0.2'-13 *0.762E-Ol *0.466B-Ol 
0.5 1.5 5000. OA28 0..302 *0.860E-Ol *0.6:31E-Ol 
:3982.7 A 10000. 0.·170 0.:319 *0.966E-Ol *0.78-1£-01 
C= 0.16E+19 20000. 0.'):31 0.:308 ¥O.LOS ¥0.9:3.JE-Ol 

:30000. 0.573 0.:270 *0.116 *0.102 
50000. 0.6.J9 0.2:31 0.126 0.114 

AgI 6P - 7S 2.500. 8.9.) -OA62 "'1. -11 -0.H·5 
0.50.·5 .')000. 11.8 0.868 1.50 -0.90.5 
27858.3 A 10000. 1·1.0 2.09 1.61 -1.06 
C= 0.35E+20 20000. 16.0 2.8.J 1.75 -1.2:3 

30000. 17.0 2.G8 1.86 -1.:3:3 
.50000. 18.3 2.:39 2.02 -1 A6 

AgI 6P - 78 2:500. 1.J .2 -1.73 *2.-1.:1 -1.52 
0.5 1.5 5000. 17.1 0.6:'52£-01 *2.71 -1.92 
29531.·5 A 10000. 19.0 1.96 :3.01 -2.:31 
C= 0.21E+20 2CXJOO. 20..) :3.08 . :3.:~8 -2.70 

:30000. '21. :3 :~.OO :3.6:) -'2 .~n 

50000. L2 ..J 2.92 .J.08 -:3.2·1 
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