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A critical review of the available experimental data on Stark widths and shifts for
spectral lines of nonhydrogenic neutral atoms and positive ions has been carried out. The
review covers the period from 1989 through the end of 2000 and represents a continua-
tion of earlier critical reviews up to 1988. Data tables containing the selected experimen-
tal Stark broadening parameters are presented with estimated accuracies. Guidelines for
the accuracy estimates, developed during the previous reviews, are summarized again.
The data are arranged according to elements and spectra, and these are presented in
alphabetical and numerical order, respectively. A total of 77 spectra are covered, and the
material on multiply charged ions has significantly increased. Comparisons with compre-
hensive calculations based on semiclassical theory are made whenever possible, since the

comparison with theory has often been

a principal motivation for the

experiments. ©2002 by the U.S. Secretary of Commerce on behalf of the United States.

All rights reserved.
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EXPERIMENTAL STARK WIDTHS AND SHIFTS FOR SPECTRAL LINES 821

ture during the entire period. A principal reason for many v v T T
Stark-broadening experiments is to provide comparisons for 1.6
theoretical Stark width and shift data. We have therefore also
presented comparisons with the generally successful anc
widely applied semiclassical calculations, similar to our pre-
vious reviews. Another reason for such experimentgspe- ]
cially for heavier and higher ionized elementie impor- - 1.3 1

11.5 4

11.4 4

)

tance of Stark broadening parameters in stellar atmosphern\e?2 1 .
opacity calculation§,and in the analysis of dense laboratory &  *'21 .
plasmas. il ]
2. General Discussion of Our "0 ' ‘ | | | ]
Evaluation Procedure 03 04 05 06 07T 08 09

log, Z

We ha_ve evaluated and ta.bUIated the two prmgpal S_tarllgle. 1. Stark widths for the 82S—3p 2P° transition of lithium-like spectral
broadening parameters obtained from the experiments: th@es (in units of angular frequengyas a function of log, Z according to
full width of a spectral line at half maximum intensity Blagojevicet all® The experimental data are scaled linearly to a value of
(FWHM) and the shift of a line, usually determined at peakthe electron density of #0e/cm® and to an electron temperature value of
intensity. But in several cases the shifts are reported for th%7 000 K(7.5 eV) usingwe (Te) dependence from the theoretical data in

Lo i L ; ef. 10. Experimental result4;, Glenzeret al;** andO, Blagojevicet al°
position of the halfW'dth’ and th!s is noted n t_he tables forgror flags are calculated uncertainties including the error in the determina-
these spectra. The shifts are listed as positive when theon of the full width at half maximum and electron density measurements.
occur toward |Onger Waveiengtiﬁmdshifb’ and as negative The results of semiclassical calculations by Blagdjem'tal.,lo shown for
when they occur toward shorter wavelengthkieshif). comparison, are given by the solid fine.

We provide detailed discussions of our evaluation proce-
dure and of the criteria adopted in our earlier reviws
and give extensive references from the literature there.
Therefore, we only summarize below our principal criteria
for the selection of the experimental results and for the esti-
mates of the uncertainties.

must have been estimated and subtracted. A discussion
of recent line shape deconvolution techniques, espe-
cially those for the slightly asymmetric profiles of neu-
tral atoms, is given in Appendix B.
(e) Optically thin conditions must prevail at the line cen-
(@ The plasma source must be well characterized, i.e., it ters, or appropriate corrections must be made. Also,
must be homogeneous in the observation region, be  inhomogeneous plasma boundary layers must be either
quasisteady state during the observation time and must eliminated by appropriate experimenta| arrangements

be highly reproducible. The last requirement is espe-  or must be taken into account in the uncertainty esti-
cially important for shot-to-shot line scanning tech- mates.

nigues with pulsed plasmas. A detailed listing of the

applied plasma sources, their range of applications, We have generally found that in the large majority of the

power requirements, etc., is given in Appendix A of experiments, the above listed critical factofa,—(e), have

this introduction. Three properties of the plasmabeen addressed. Occasionally, one of the factors—like the

sources principally affect the accuracy of the Starkmeasurements of the plasma temperature or the effects of

broadening data: the geometry of the souespecially plasma end-layers—has not been discussed, and we have ei-

its homogeneity or inhomogeneity and the presence other noted this in the tables which list “Key Data on Experi-

absence of boundary layerits stability during the ob- ments,” or have commented on this in the introduction to the

servation time; and its reproducibilityhis is especially  pertinent spectrum.

important for pulsed sources, when shot-to-shot scan- As in our earlier reviews, we have again selected a few

ning techniques are used hese features are often dis- specific cases with fairly large amounts of experimental as

cussed in some detail in the references of Appendix Awell as some semiclassical theoretical comparison data for
(b) The electron density in the observed plasma regiorgraphical illustrations of the quality of the data.

must have been determined accurately by an indepen- In Fig. 1 we show the measured Stark widffrs units of

dent methodi.e., a method other than one that utilizes angular frequengyof the lithium-like 32S—3p ?P° transi-

the Stark broadening of the investigated lines tion for six successive ions, B IlI-Ne VIII. Clearly the
(c) A temperature determination with an accuracy similarnuclear charge4) dependence is also reasonably well pre-

to that for the electron density must have been carriedlicted by the semiclassical theory. In Figs. 2, 3, and 4 we

out. illustrate ratios of measured Stark widths to semiclassically
(d) Competing line broadening and shift mechanisms mustalculated ones as a function of temperature for the

have been considered, such as Doppler, van der Waal8s?S—3p ?P° transition of Li-like N V (Fig. 2 and of

and instrumental broadening, and their contributionsboron-like N Il and O IV. For Li-like N V the experimen-
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Fic. 2. Ratio of experimental Stark widths to semiclassical calculations as
function of the temperature for the lithium-likes3S—3p 2P° transition of

N V. The experimental sources i Puricet al;** @, Glenzeret al;** and
10

X, Blagoj

evicet al

Blagojevicet all°

tally established temperature dependence is noticeably diffe

] ) ) ; and Barnard?
The semiclassical calculations were carried out by ®, Blagojevic

Fic. 4. Ratio of experimental Stark widths to semiclassical calculations as a
function of the temperature for the boron-likes 35—3p 2P° transition of

N 1Il. The sources of experimental data drePopovicet al;'® +, Purcell

O, Puricet al;’® A, Glenzeret al;!> W, Blagojevicet al,;8

et al;*® and X, Djenize and Milosavljevié® Compared to

the data for the same transition of the isoelectronic iorf Gee Fig. 3, the
scatter among the experimental data is much larger. This is not unexpected

F_ince the number of experiments has more than doubled comparetfto O
and include several early experiments that contribute appreciably to the

ent from the semiclassically calculated one, where as for Qcatter. The theoretical comparison data were taken from the semiclassical
IV the agreement is very close. For N Ill, for which seven calculations by Blagojeviet al®
experimental sourcés?° are available, the various results
scatter appreciably, with early experiméfita® contributing

a great deal. In Fig. 5 we show the temperature dependen
of the Stark width for the 5383 A line of Fe | obtained from
numerous shock-tube measureméhté®In spite of consid-
erable scatter, a trend is clearly visible.

Whenever theoretical data are available, we have provide

3. Comparisons with Theory

comparisons with the semiclassical theory developed by

Grien?* in 1962. For neutral atoms and singly charged ions,
the semiclassical results by Griéhare normally used. For a
few exceptions the source of the theoretical data is clearly
noted. For multiply charged ions the results of another semi-
classical perturbation mechanism are u&ethis approach
was then modified and extended, especially by Sahal-
Rrechot, and Dimitrijevic and a large number of additional

1.4 0.16 : T T . T T
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Fic. 3. Ratio of experimental Stark widths to semiclassical calculations as &ic. 5. Measured temperature dependence for the halfwidth of the Fe | 5383
function of the temperature for the boron-likes 3—3p 2P° transition of A line. (All measurements are normalized to an electron density of
O IV. The sources of experimental data MePuricet al;'® X, Blagojevic ~ 10" cm™3.) The sources of experimental data dre Lesageet al,?* V,

et al;'* and @, Glenzeret all® The measurements are compared with the Freudenstein and Coop#rand +, de Frutoset al® (corrected using a
semiclassical calculations of Blagojéwit al'* Stark width given by Lesaget al2! for the electron density determination
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numerical results were provided by these auth@ee the the first one refers to the width, while the second pertains to
NBS/NIST bibliographies on spectral line broadeffihdor  the shift. For the estimates we again use code letters which
numerous references indicate the following:
The ratios of measured-to-calculated widths and shifts A —ncertainties within 15%,
tabulated by us for the various spectra provide guidance on g+ _ncertainties within 23%.
the degree of agreement between the experiments and theory,g _ ,ncertainties within 30%,
and thus provide a valuable indication of the quality of the ~+_ ncertainties within 40%,
calculated as well as measured data. It is seen that, for most c_ ncertainties within 50%, and
transitions, the semiclassical calculations compare well with 5 _\ncertainties larger than 50%.

the experimental data, which was also observed in our earlier ) _ . .
reviews. D is used very sparingly, i.e., for important transitions only

We should note that the theoretical width data for ionicWhe” no other data are available, and for uncertainties esti-

radiators are for the electron width only, and the usually veryNated not to exceed factors of 3. _
small additional width caused by ion broadening is ne- In this critical review we have expressed the relative un-

glected. Also, small shifts contributed by ions are neglectefertainties as “combined standard uncertainties” according
in the theoretical shift data for ionic radiators. to recommendations by Taylor and KuytThis means that
the overall uncertainties of the measurements are given as

the root of the sum of the squaréss of the individual
4. Arrangement of the Tables contributions. All reported, o? otherwise estimated, indi-
vidual standard uncertainties that contribute have been com-
The data are presented in separate tables for each spectryfiped to the rss relative error. This new procedure differs
(or stage of ionizationand the spectra are arranged accord+rom the preceding reviews® where the straight sum of in-
ing to the chemical elements, which are given in alphabetica}jyidual uncertainties was taken as the overall uncertainty.
order. For example, in Refs. 1-5 the total error in the Stark width
Each data table is preceded by short comments that prgrom uncertainties of+10% in the electron density and
vide important information on the literature selected and by a- 150 in the halfwidth measured was25%, while the rss
short tabular overview that provides some key points on eacBstimate used here yields18%. In many experiments, the
experiment selected, such as the type of plasma source efgo dominant contributions are the uncertainties in the elec-
ployed. For spectra containing more than 20 transitions, Weon density and linewidth, or shift, measurement. Smaller
provide a finding list in which the lines selected are given incontributions arise usually from the deconvolution process,
order of increasing wavelength. from plasma inhomogeneities such as cooler, lower electron-
The data tables are subdivided into four principal parts. ”Hensity end layers, from optical depth problems and correc-
the first part, which comprises three columns, each spectrgions and from plasma temperature measurements.
line is identified by transition array, multiplet designation |, arriving at our uncertainty estimates, we have also
(wherever available and wavelengtligiven in units of ang-  taken into account occasional disagreements between authors
strans). The wavelengths are usually taken from the Atomicytside their mutual error estimates. Furthermore, whenever
Spectra Databas@SD) of NIST?' or, in a few cases, from possible, we have tested the adherence of the data to regu-
more recent NIST compilatioffSor the earlier data tables of |asities and similarities predicted on the basis of atomic
Striganov and Sventitskif o structure consideratiord=>? For example, Stark halfwidths
In the second part of the table, the principal plasma dat@npoy|d normally be nearly the same for all lines within mul-
are listed. Normally, these are the ranges of temperatures al'ﬂ$|etsy and we have commented on cases where significant
electron densities at which the width and shift data have beeﬂepartures from this rule have occurred. Studies of isoelec-
measured. However, in a number of papers the authors haygnic jons of the Li sequence have shown clear systematic
not listed the actual electron densities at which the measurgrangds of the Stark widths with nuclear charge.
ments were made, but have presented their data scaled to
nominal electron densities of 0cm™2 (mainly for neu-

trals) or 10" cm™2 in order to facilitate comparisons with 5. Summary and Conclusions
theory. We have always listed the electron densities in units
of 10'" cm™3, We have critically evaluated and compiled experimental

In the third part of the table, we present the measuredtark broadening data for isolated spectral lines of neutral
Stark broadening data, specifically the FWHM, i.e., the Starland ionized atoms published since our last compilation, that
width, w,,, and the Stark shiftd,,. We also present the s, for the 12-year period 1989 through the end of 2000. The
ratios of measured to theoretical, i.e., semiclassically calcugrowth of experimental data has been especially pronounced
lated, widths and shiftsy,,/wy, andd,,/dy,, when available. for multiply charged ions due to the development and appli-

In the fourth part of the table, we provide estimates of thecation of new plasma sourcésee also Ref. )9
uncertainties of the data and we also identify references from We have found that the new experimental data are gener-
the literature. When Stark widths as well as shifts are meaally very consistent with the earlier material, as well as with
sured, we provide two estimates of the uncertainties, wherthe results of semiclassical theory. But most of the new data
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Appendix A: Principal Properties and Specifications of the Plasma Sources Applied
Effective Electron
plasma size(mm)  Mode of Arc current Duration Temperature density

Plasma source Element and spectrum d-I12 observation (A) or energy(J)  (us) (10°K) (10 cm™3)
|. Stationary Plasma Sources
Wall-stabilized arcs and jets
NIST! U.S. Arl,CI,NI 4-88 End on 40-60 A Stationary 11.6-12.6 6.20-7.90
University of Idahd? U.S. Ar | 10 Side on 300 A Stationary ~11.9 3.8-6.0
Institute of Physic§,BeIgrade, FI,CII,Brl, Brll 5-50 End on 25-35A Stationary 9.3-10.0 2.0-3.2
Yugoslavia
Institute of Physicé, University of Novi Arl 5 Side on 30A Stationary 8.9-11.1 0.5-3.5
Sad, Yugoslavia
Institute de SciencgFont Romeu, France Ar | 6 Side on 30-80 A Stationary 5-20 0.9-6.5
Assiut University? Egypt Ar |, Arll 4-48 End on 80 A Stationary 14.2 ~14.4
University of Orleang, France Arll 5 Side on 200 A Stationary 24 20
Opole University? Poland Ar 1, Br | 4-55 End on 25-60 A Stationary 11.5 10
University of Hannovef, Germany CLNLOLArILArll, Krl, 4-90 End on 40-80 A Stationary 14 10

Krll
II. Pulsed discharge$
1. Gas-liner pinch, Ruhr University'° BIll,CIV,NIIl, NIV, NV, ~20 Side on 2220-11200 J 0.1-0.5 81.2 240
Bochum, Germany OIV,OV,OVLFIV,FYV,

F VII, Ne 1, Ne Ill, Ne 1V,

Ne V, Ne VI, Ne VII,

Ne VIII, Ar 1V, Kr 11l
2. Low-pressure pulsed ar¢ University Hel,CI,CIl, NI, Oll, 20-155 End on 560-1200 J 40-350 11-43 2-18
of Valladolid ** Spain Ne II, Sill, Silll, Xe Il
University of Caraca¥’ Venezuela He | 50-250 End on 180J 45 23.3-255 0.77-0.99
University of Belgradé? Yugoslavia BI,BIl,BIICI,CII, 5-55 or 80 End on 12-83J 10-105 1.0-6.4 1.4-26

CIV,NIL,L Ol FII, F 1,

Nal, Sil, Silll, SilVv, S,

S, SV, Arll, Call, Fell,

Ni I, Ni ll, Cul, Zn II, Br Il,

Br I, Br IV, Kr II, Kr 111,

Cd I, Snl, Snll, 11, L1,

Hg I, Hg Il, Hg lll, Pb 1l
3. Low-pressure pulsed arc(variable He l, B I, B, Clll, C1V, 13.5-280 End on 200-1000 J 8-600 12-131 2-110
plasma length, Institute of Physicd? NI, NIV, NV, O Il 31-280
Belgrade, Yugoslavia OIV,OV,OVIFIlFV, 11-180

Ne llI, S 11, CL I, CI I, 10-161

Ar 1, Ar IV 24-161
4. Flash tube of variable plasma Xe |, Xe ll, Kr I, Kr 1l 7-70 End on ~300J ~600 11.5-12.8 4.5-10.2
observation length
Institute of Physic$® Belgrade,
Yugoslavia
5. Low-pressure pulsed discharge Kr I, Kr 111, Xe 1l, Xe 3-800 End on 0.2-41 25 14.5 2.65
National University:® Tandil, Argentina
6. Z pinch, University of Orleans/ FI, S 50 Side on 1920 J 20 20 20
France
7. Capillary discharge, Kazan State Cull,Pb 1, Pbll 25 Side on 2030 J 200 24 100
University;® Kazan, Russia
1. Shock tubes®
University of Maryland® U.S. Kr 1, Krll, Xe Il 92.5x67.1 Side on 35-150 <125 <17
Observatory of Meudof? France Fe l 40X 40 Side on ~100 <14 <11
University of Disseldor?! Germany Sill 52x 52 Side on ~100 ~15 <30
IV. Laser-produced plasma$
1. CO, TEA laser, Axicon, Institute of He | 8 Side on 20 30 17
Physics? Belgrade, Yugoslavia
2. Nd-YAG laser, ALl AL Snl, Sn il 0.7 or 2.75 Side on 100-10't 1 10.5-93 4-1600
University of Madrid?® Spain
3. CO, laser, Fe | Side on 5x10° Stationary 6 9
University of Valladolid>* Spain
4. Perpendicularly crossed laser Al lll 1x1 Side on Two beams 0.005-0.008 50 230-2000
beams at 1.054um, Naval Research 10°-10'

Laboratory?® U.S.

ad=diameter|=length of plasma.
bPulse duration in s.

‘Cross section of shock tulié mn?) is given as effective plasma size.
dPower on targetin W cm™?) is given instead of energy.
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Appendix B: Advanced Procedures eter, a fitting method was developed by Nikagical 2 for the
for the Deconvolution of Line Profiles asymmetric Stark profiles of isolated and overlapping neutral

atom lines. This paper follows to a certain extent the earlier
In most Stark broadening experiments that deal with symWork by Goly and Wenigérwho determined widths, shifts,
metric line profiles, a standard line shape deconvolutiorRnd ion broadening parameters for sel€rd and N | lines
technique is used which is, for example, well described byfor the latter, widths only by a convolution procedure
Davies and VaughahThese authors supply convenient cor- (Doppler and best fit Stark profile
rection tables for the width of the Lorentzian components Generally speaking, this fitting method involves the com-
and their work is therefore widely cited. putation of convolution integrals of Gaussian and of asym-
However, most lines of neutral atoms are slightly asym-metric Stark broadening profiles for a wide range of ion
metric since their Stark profiles usually contain a smallbroadening and Debye shielding parameters. These have
asymmetric ion broadening componéwhich becomes neg- been tabulated, and the Stark widths may be derived from the
ligible for ion lines. Thus, the above cited standard methodknown parameters. Applications were performed by Nikolic
to deconvolute Voigt profiles developed by Davies andetal®and by Schinkth et al”
Vaughar! is not strictly applicable, and two methods, gener- An iterative nonlinear deconvolution method was devel-
alized to include the deconvolution of asymmetric profiles,oped by Biraud and othefPs. The method utilizes the Fourier
were developed. An approximate graphical deconvolutioriransform of the spectral distribution functions involved and
procedure for asymmetrical line profiles was described byts description is quite complékAn application for the de-
Mijatovic et al? Then, in order to determine simultaneously convolution of Si Il lines was performed by Wollschkr
the electron impact width, shift and ion broadening paramet al®
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8. Tables of Stark Widths and Shifts

Aluminum the strong transition at 2816.18 A. An Abel inversion proce-
dure was used to determine the radial temperature distribu-
Al tion in the Al 1l emission volume. The line profiles were
Ground state: §22s%2p®3s? 13, corrected for instrumental and Doppler broadening. The cal-
lonization energy: 18.829 e¥151 862.7 cm't culated, and experimentally confirmed, Stark width for the

Al Il 4663 A transition was used to determine the electron

Colon et al! observed Al Il line shapes side on in the :
ensity.

plume of a laser produced plasma, obtained by ablation of
aluminum in a nitrogen atmosphere. The plasma parameters Reference

were carefully chosen in order to achieve good experimental

conditions for the homogeneity and the stability of the ic colon, G. Hatem, E. Verdugo, P. Ruis, and J. Campos, J. Appl. Phys.
plasma. Self-absorption was found to be quite weak, even for 73, 4752(1993.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Laser-produced plasma Known Stark width of Al Il Boltzmann plot of Al Il
line spectral lines

Numerical results for Al Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™3) A W/ Wy, A dn/dy,  Acc. Reference
1 3s-3p 15-3pe 2669.17 10 500 0.1 0.0062 C 1
2 3s-3p pe_1p 3900.68 10500 0.1 0.010 C 1
3 3p-3d pe1p 1990.53 10 500 0.1 0.044 C 1
4 3p-4s lpetig 2816.18 10500 0.1 0.0424 C 1
5 3p?—3s4f ID-F° 2631.55 10 500 0.1 0.064 C 1
6 4p—4d pe_ip 5593.23 10500 0.1 0.38 B 1
Aluminum merged doublet “line.” Only the multiplet wavelengths are
listed in the table, and it is assumed by the authors that the
AL widths of all multiplet components are identical. Curve fits
using Lorentzian functions were used to obtain the widths of
Ground state: §°2s°2p°3s %S, . the individual components.
lonization energy: 28.45 e¥229445.71 cm The Al IIl Stark widths are in very good agreement with

Chanet al! observed the widths of two Al Ill multiplets in  the semi classical calculations by Dimitrijéet al? For the
a laser-produced plasma. Two laser beams at 1/84are  high electron densities and moderate temperatures of this ex-
used to generate a plasma plume produced by vaporization periment, strongly coupled plasma conditions were almost
a thin Al film deposited on a glass slide. A laser probe atreached, but no significant deviations from the theoretical
0.527 um measures simultaneously the electron density vidine widths were found.
polarization wave front interferometry and the plasma ab-
sorption. The electron temperature is obtained from absolute
emission measurements combined with the optical absorp-
tion measurements. At the high densitiell,€23—-168
X 10 cm™3) of this experiment, Stark broadening is the References
dominant broadening mechanism. Doppler and instrumental
broadening are very small compared to the measured widths,
and therefore the line profiles are not corrected. At the range Eag}afhﬁghgsg'S“fgfi%‘ggh’ and K. J. Kearney, J. Quant. Spectrosc.
of electron densities utilized, the authors observed the liney. s pimitijevic, . Djuric, and A. A. Mihajlov, J. Phys. (27, 247
profiles of the doublets either as resolved lines or as a single(1994.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Laser produced and Polarization wave front Absorption at 527 nm combined
heated plasma interferometer at 527 nm with absolute emission
measurements
Numerical results for Al Il
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R (K) (107 cm™3) A W, /Wy R dp/dy, Acc. Reference
1 3d-4p 2p-2p° 3605.22 50 000 64 8.5 0.55 B 1
50 000 97 25 1.00 B 1
50 000 104 26.5 1.00 B 1
50 000 119 29 0.97 A 1
50 000 133 32 0.96 A 1
50 000 167 34 0.84 A 1
2 4s—-4p 25-2pe 5705.30 50 000 235 18.5 0.89 B 1
50 000 89 65 0.90 B 1
50 000 97 67 0.85 B 1
50 000 112 93 1.02 A 1
50 000 121 81 0.82 A 1
Argon
Ar |
Ground state: §22s?2p®3s23p° 15,
lonization energy: 15.7596 e¥127 109.70 cm?
Finding list
Wavelength Wavelength Wavelength Wavelength
A) No. A) No. A) No. A) No.
1048.22 2 4300.10 11 7030.25 28 7723.76 4
1066.66 1 4333.56 17 7067.22 6 7724.21 9
4044.42 13 4510.73 16 7068.74 28 7948.18 8
4158.59 12 6296.87 26 7107.48 28 8006.16 4
4164.18 12 6307.66 25 7125.82 29 8014.79 3
4181.88 15 6416.31 27 7147.04 6 8103.69 4
4190.71 11 6538.11 22 7206.98 29 8115.31 3
4191.03 14 6604.85 22 7272.94 7 8264.52 9
4200.67 11 6752.83 20 7372.12 21 8408.21 8
4251.18 10 6871.29 19 7383.98 6 8424.65 3
4259.36 18 6888.17 23 7503.87 9 8521.44 8
4266.29 12 6937.66 19 7514.65 5 8761.69 24
4272.17 12 6965.43 7 7635.11 4
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A fairly large number of Stark broadening studies werethey are not reported numerically but given in graphical rep-
carried out for this spectrudt! the majority with steady- resentations that are not specifically correlated to both the
state, wall-stabilized arcs>81011 plasma temperature and the electron density.

In three arc experiment&!! and in another experiment  Schinkah et all? observed 15 near infrared Ar | line
with a plasma jet, the plasmas were observed side on, andshapes with a wall-stabilized arc end on and used a carbon
the Abel inversion process was applied to obtain the Starlarc for absolute calibration. Their values are in reasonable
parameters for specific local plasma conditions. agreement with those of Jones al'® and of Sohns and

It was recognized in all experiments that Doppler and in-Kock,® but differ appreciably from those of Bakshi and
strumental broadening contribute significantly to the line-Kearney' Two of the three Stark width values in common
widths, and standard deconvolution techniques were usuallywith those of Musielok’d are close to the results of
applied to the observed profiles to eliminate these contribuSchinkdh et al.
tions. However, Schinkb et al!? fitted generalized asym-
metric line profile functions to the experimental profiles, ac-
cording to the method given by Goly and Wenig&ffests V. Bakshi and R. J. Kearney, J. Quant. Spectrosc. Radiat. Tras805
for possible self-absorption are mentioned in some papersz(T19889E-3asha and Z. A. AbdelAal, Acta Phys. Pol78 565(1969
but in Refs. 5 and 10, opt!cally thick con(_jltlons are deliber- 33 M. Badie, E. Billou, and G. Vallbona, Riv'. Ph)./s. Apeh, 5271990,
ately generated to determine the Stark widths of the vacuum; musielok, Acta Phys. Pol. 86, 315 (1994
ultraviolet (VUV) resonance and some infrared lines with an °E. Sohns and M. Kock, J. Quant. Spectrosc. Radiat. Tra4if.325
equation-of-radiative-transfer model, utilizing best fits to the 6(819%,3- e L Skl 4 R Koniguid © Spect Radiat
observed line shapes, especially for the far wings. In other Tr'anjs?_rgi,eésjl'(lggajén’ and R. Konjevid. Quant. Spectrosc. Radiat.
papers, tests for optical thickness are not reported, but We| . skuljan, V. Milosavljevig A. Srékovic, and S. Djenize, Bull. Astron.

estimate that such effects should be quite small, and not ex-Belgrade151, 17 (1995. )
ceed a few percent. 8S. Djurovig Z. Mijatovic, R. Kobilarov, and N. KonjevicJ. Quant. Spec-

| I . ts i hich the ob ti ied trosc. Radiat. Transb7, 695 (1997).
n all expenments in whic € observalions were carmeds; 5 Aparicio, C. Perez, J. A. del Val, M. A. Gigosos, M. |. de la Rosa, and

out end on, some uncertainties are introduced due to inho-s. mar, J. Phys. B1, 4909(1998.
mogeneous end layers. These are estimated to be normalflg. P. Knauer and M. Kock, J. Quant. Spectrosc. Radiat. Tr&6sf563
not larger than a few percent, but may be more for the pulseg (1999- ) ) .

gf. . . P f d y h h P | .gD. Nikolic, S. Djurovig Z. Mijatovic, R. Kobilarov, and N. Konjevic
arc con |guraF|on n R_e S. 6_an 7, since the arc channel IS gpecyral Line ShapeslP Proc. No. 467, edited by R. M. HermaAIP,
expanded at its ends into wide open spaces. Woodbury, NY, 1999, Vol. 10, pp. 191-192; S. Djurovi¢private com-

The Stark shifts reported by Djuroviet al® were mea- ,munication. _

sured at the positions of the halfwidths. The theoretical com- _'?r'aig?'g'fgég"(';éggk' and E. Schulz-Gulde, J. Quant. Spectrosc. Radiat.
parison data are taken for the same conditions. We did notp  jones, K. Musiol, and W, L. WiesBpectral Line Shapesdited by

utilize the results of Badiet al® for the 703 nm line, since  B. Wende(Gruyter, New York, 1988 Vol. 2, pp. 125-136.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Plasma jet i3 Stark width Plasma composition and
Boltzmann plot of Ar | lines
2 Wall-stabilized arc Interferometry Plasma composition No details on electron
density diagnostics
3 Wall-stabilized arc i3 Stark width Absolute intensities of three
Ar | lines
4 Wall-stabilized arc i3 Stark width Absolute line intensities of For a few lines,
Ar I, Arll, NI, and N Il photographic recording
lines above 12 000 K and is used
Boltzmann plot of Ar Il
lines
5,10 Wall-stabilized arc Radiative transfer model Absolute intensity of Ar Il Line profiles measured
optically thin 4806.2 A under optically thick
line and argon continuum conditions
at 4450 A
6,7 Low-pressure Laser interferometer Relative line intensities Shot-to-shot scanning
pulsed arc at 6328 A of Ar | and Ar Il lines
8,11 Wall-stabilized arc | Stark width Plasma composition The experimental set up
and operating conditions in
Ref. 11 are very similar to
those in Ref. 8; therefore,
similar uncertainties are to
be expectedno error esti-
mates are provided in the
extended abstract of a con-
ference proceeding in Ref.
11)
9 Low-pressure pulsed Laser interferometer at Boltzmann plot of Ar Il Multichannel detector used
arc 6328 A line intensities and ratio
Ar | to Ar Il line intensities
10 Wall-stabilized arc Radiative transfer model Absolute intensity Line profiles measured
measurements of Ar | under optically thick
optically thick 8104 and conditions
8115 A lines and optically
thin 4300 A line
12 Wall-stabilized arc Absolute intensity of Absolute intensity of an

continuum radiation
at 4450 A

optically thin line
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Numerical results for Ar |

831

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet R) (K) (10 cm™3) A wplwy, (A dp/dg Acc. Reference
1 3p8-4s 1s-73/2]° 1066.66 12500 1.0 0.014 1.17 B 5
13000 1.0 0.011 0.89 B 10
2 3pt-4s’ 1s-71/2)° 1048.22 12 500 1.0 0.013 1.16 B 5
13000 1.0 0.012 1.05 B 10
3 4s—4p 13/2]°-2[5/2] 8115.31 12 500 1.0 0.904 0.77 0.19 0.52 B,C 5
8014.79 10 000 0.1 0.082 B 12
12 500 1.0 0.834 0.21 B,C 5
8424.65 10 000 0.1 0.079 0.94 A 12
12 500 1.0 0.895 0.93 0.25 1.75 B,C 5
4 3/2]°-2[3/2] 8103.69 10 000 0.1 0.083 0.75 B 12
12 500 1.0 0.802 0.17 B,C 5
8006.16 10 000 0.1 0.087 B 12
12 600 1.0 0.783 0.25 B,C 5
7723.76 10 000 0.1 0.068 B 12
12 500 1.0 0.706 0.18 B,C 5
7635.11 10 000 0.1 0.074 B 12
12 500 1.0 0.800 0.20 B,C 5
13000 0.33 0.21 B 6
5 [3/2]°-?[1/2] 7514.65 10 000 0.1 0.074 B 12
12 500 1.0 0.856 0.17 B,C 5
6 4s—4p’ 2[3/2]°-2[3/2] 7383.98 10 000 0.1 0.071 A 12
12 500 1.0 0.748 0.11 B,C 5
13000 0.33 0.12 B 6
13 500—26 500 1.0 1.03 0.42 B 9
7147.04 11 900 0.60 0.38 B 1
13200 1.2 0.70 B 4
13 500-26 500 1.0 1.09 0.33 Bt 9
7067.22 10 000 0.1 0.066 A 12
13000 0.33 0.09 B 6
18000 0.66 0.16 B 6
13 500—26 500 1.0 1.06 0.45 AA 9
7 3/2]°-2[1/2] 7272.94 13 500—26 500 1.0 0.96 0.38 *B 9
6965.43 11 900 0.60 0.40 B 1
13000 0.33 0.10 B 6
17000 0.55 0.18 B 6
13 500—26 500 1.0 0.97 0.26 AA 9
8 4s'—4p’  ?[1/2]°-?3/2] 8408.21 10 000 0.1 0.082 0.74 A 12
12 500 1.0 1.047 0.82 0.19 0.52 B,C 5
8521.44 10 000 0.1 0.102 B 12
11 300 0.42 0.31 B 4
7948.18 10 000 0.1 0.086 0.89 B 12
11 900 0.60 0.58 0.90 B 1
12 500 1.0 0.867 0.79 0.22 0.60 B,C 5
9 [1/2]°-?[1/2] 8264.52 10 000 0.1 0.092 B 12
11 300 0.42 0.38 B 4
11 900 0.60 0.55 B 1
12 500 1.0 0.998 0.24 B,C 5
7724.21 10 000 0.1 0.082 B 12
12 500 1.0 0.945 0.21 B,C 5
7503.87 10 000 0.1 0.085 B 12
11 900 0.60 0.70 B 1
12 500 1.0 1.057 0.22 B,C 5
10 4s—-5p 2[3/2]°-?[1/2] 4251.18 10 800 0.31 0.42 B 4
11 2[3/2]°-?[5/2] 4300.10 10 200 0.220 0.48 B 2
10430 0.315 0.62 B 2
11 000 0.396 0.79 B 2
12080 0.690 1.33 B 2
12380 0.850 1.65 B 2
12 980 1.080 2.09 B 2
14 200 1.44 2.80 B 2
10 800 0.31 0.62 B 4
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Numerical results for Ar I—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A (K) (107em™®)  (A) Wi /Wi, R dm/dip Acc. Reference
11 500 0.51 1.05 B 4
12 600 0.99 1.80 B 4
13400 0.45 0.90 B 4
4200.67 13400 0.45 0.94 0.87 B 4
4190.71 9300 0.074 0.094 0.57 0.068 0.97 B,B 11
9400 0.083 0.111 0.63 0.977 0.96 B,B 11
9500 0.098 0.127 0.61 0.084 0.90 B,B 11
9700 0.120 0.157 0.61 0.104 0.91 B,B 11
9900 0.140 0.177 0.59 0.116 0.88 B,B 11
10 050 0.160 0.210 0.61 0.138 0.92 B,B 11
10 250 0.190 0.233 0.56 0.147 0.83 *B* 11
10 400 0.215 0.266 0.56 0.173 0.87 *B* 11
10550 0.246 0.290 0.53 0.188 0.83 *B* 11
10 700 0.270 0.305 0.51 0.198 0.80 *B* 11
10 750 0.282 0.315 0.50 0.204 0.80 *B* 11
10 800 0.290 0.320 0.50 0.207 0.79 *B* 11
12 3/21°-2[3/2] 427217 9800 0.14 0.28 0.96 B 4
10 800 0.31 0.50 0.74 4
11 500 0.51 1.00 0.88 B 4
12 600 0.99 1.80 0.78 B 4
13 400 0.45 0.91 0.86 B 4
16 000 0.22 0.12 0.55 B 6
4266.29 9800 0.14 0.33 B 4
10 800 0.31 0.60 B 4
11 500 0.51 1.05 B 4
12 600 0.99 2.40 B 4
4164.18 9800 0.14 0.30 B 4
11 500 0.51 0.96 B 4
415859 10800 0.31 0.60 B 4
11 500 0.51 1.05 B 4
12 600 0.99 2.00 B 4
13 400 0.45 1.07 B 4
13 500—26 500 1.0 2.46 0.71 B 9
13 4s-5p’  3/2]°-3/2]  4044.42 9800 0.14 0.30 B 4
11 500 0.51 1.08 B 4
13 400 0.45 0.95 B 4
14 4s'-5p’  2[1/2]°-?[3/2]  4191.03 9300 0.074 0.105 0.070 B,B 11
9400 0.083 0.125 0.087 B,B 11
9500 0.098 0.138 0.094 BB 11
9700 0.120 0.168 0.119 BB 11
9900 0.140 0.206 0.135 ‘BB* 11
10 050 0.160 0.233 0.159 ‘BB* 11
10 250 0.190 0.261 0.172 BB* 11
10 400 0.215 0.285 0.197 BB* 11
10550 0.246 0.325 0.217 ‘BBt 11
10 700 0.270 0.343 0.229 BB* 11
10 750 0.282 0.354 0.236 BB 11
10 800 0.290 0.360 0.240 BB* 11
10 800 0.31 0.71 B 4
11 500 0.51 1.03 B 4
12 600 0.99 1.90 B 4
13400 0.45 1.17 B 4
15 [1/2]°-?[1/2]  4181.88 9800 0.14 0.35 B 4
11 500 0.51 1.18 B 4
12 600 0.99 2.45 B 4
13 400 0.45 1.19 B 4
16 4s'-5p’ 1/2]°-?[1/2]  4510.73 10800 0.31 0.73 0.60 B 4
13 400 0.45 1.18 0.63 B 4
17  4s'-5p’  [1/2]°-?[3/2]  4333.56 13400 0.45 1.10 B 4
18 A121°-q1/2]  4259.36 9800 0.14 0.31 0.79 B 4
10 800 0.31 0.70 0.77 B 4
11 500 0.51 1.14 0.75 B 4
12 600 0.99 2.00 0.65 B 4

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002



EXPERIMENTAL STARK WIDTHS AND SHIFTS FOR SPECTRAL LINES 833
Numerical results for Ar [—Continued
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet (A) (K) (107em™®)  (A) Wi /Wi, A) dm/dip Acc. Reference
13400 0.45 1.08 0.77 B 4
8900 0.047 0.10 0.81 0.06 0.85 B,B 8
9130 0.060 0.12 0.73 0.07 0.77 B,B 8
9260 0.070 0.14 0.70 0.08 0.75 B,B 8
9470 0.090 0.19 0.75 0.09 0.71 B,B 8
9680 0.105 0.24 0.80 0.12 0.77 B.B 8
9930 0.140 0.30 0.75 0.16 0.79 Bt 8
10120 0.170 0.35 0.73 0.19 0.75 Bt 8
10310 0.200 042 0.74 0.23 0.79 Bt 8
10540 0.230 049 071 0.25 0.73 B 8
10690 0.270 0.57 0.72 0.30 0.77 AA 8
10890 0.310 0.62 0.68 0.34 0.75 AA 8
10980 0.330 0.66 0.69 0.36 0.76 AA 8
11 040 0.340 0.70  0.70 0.37 0.75 AA 8
11070 0.350 0.71 0.70 0.38 0.75 AA 8
13000 0.38 0.97 0.83 B 7
14000 0.26 0.23 0.60 B 6
15000 0.14 0.31 0.70 B 7
16 200 0.26 0.68 0.81 B 7
19 dp—4d  q1/21-71/2]°  6937.66  13500-26 500 1.0 9.83 B 9
6871.29 13 500-26 500 1.0 9.07 1.93 AB 9
20 1/2]-73/2)° 6752.83 13 500-26 500 1.0 6.82 0.78-0.67 2.26 0.77-0.84",AB 9
21 5/21-7/2)° 7372.12 13 500-26 500 1.0 18.77  1.60-1.38 5.28 1.36-1.49 BB
22 4p-4d’  5/2]-75/2]° 6538.11 10750 0.29 3.00 B 4
6604.85 10 750 0.29 3.00 B 4
23 3/2]-2[3/2]° 6888.17 13 500-26 500 1.0 17.68 B 9
24 4p’-4d’  q1/2]-%3/2]° 8761.69 11300 0.42 6.00 1.01 B 4
12500 0.85 11.80 0.94 B 4
25 4p—5d  3/2]-%3/2]° 6307.66 10750 0.29 5.10 B 4
26 4p’-5d’"  2[1/2]-73/2]° 6296.87 10750 0.29 730 1.10 B 4
27 4p-6s  2[1/2]-%3/2]° 6416.31  13500-26 500 1.0 12.20 5.61 AA 9
28 [5/2]-%[3/2]°  7030.25 11900 0.60 6.6 0.77 B 1
13 500-26 500 1.0 15.78  1.06-0.90 6.09 0.85-0.88 AA 9
7107.48 10 750 0.29 3.20 B 4
7068.74 13 500-26 500 1.0 16.63 2.30 AB 9
29  4dp'-6s’  3/2]-%1/2]° 712582 10750 0.29 3.80 B 4
7206.98 11 900 0.60 ?0 0.77 B* 1
10750 0.29 4,00 0.95 B 4
11 300 0.42 6.60 1.06 B 4
12 500 0.85 14.70 1.12 B 4
13 500-26 500 1.0 13.39 0.84-0.72 7.14 0.94-0.98 *,AB 9
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Argon
Arll
Ground state: $22s?2p®3s23p° 2P;),
lonization energy: 27.630 e¥222 848.2 cm't
Finding list

Wavelength(A) No. WavelengthA) No. WavelengthA) No. Wavelength(A) No.
2544.68 46 3780.84 33 4228.16 19 4806.02
2844.13 26 3786.38 3 4229.87 69 4847.81
2847.82 26 3796.59 55 4237.22 29 4865.91
2891.61 27 3799.38 33 4255.60 60 4867.56
2942.89 27 3803.17 55 4266.53 18 4879.86
2955.39 37 3808.57 3 4275.16 62 4889.04
2979.05 27 3809.46 57 4277.53 29 4904.75
3000.44 37 3819.02 54 4282.90 18 4914.31
3014.48 37 3825.67 54 4297.96 79 4933.21
3033.51 27 3826.81 33 4300.65 11 4942.92
3093.40 42 3841.52 33 4309.24 86 4949.40
3139.02 32 3844.73 33 4331.20 18 4955.11
3169.67 32 3850.58 20 4348.06 18 4965.08
3181.04 32 3868.53 44 4352.20 1 4972.16
3212.52 32 3872.14 33 4362.07 13 5009.33
3236.81 41 3875.26 2 4371.33 1 5017.16
3243.69 32 3880.33 33 4375.95 25 5062.04
3249.80 32 3900.63 33 4379.67 18 5141.78
3273.32 39 3911.58 33 4383.75 24 5145.31
3281.71 32 3914.77 2 4385.06 67 5165.77
3293.64 41 3925.72 65 4400.10 1 5176.23
3307.23 41 3928.62 20 4400.99 1 5216.81
3350.92 51 3931.24 2 4420.91 1 5305.69
3376.44 51 3932.55 44 4426.00 18 5812.76
3388.53 45 3944.27 2 4430.19 18 5985.91
3464.13 38 3946.10 65 4431.00 1 6103.54
3476.75 31 3952.73 43 4433.84 83 6114.92
3509.78 31 3958.38 36 4445.85 84 6123.36
3514.39 31 3968.36 2 4460.56 1 6138.66
3535.32 31 3979.36 44 4474.76 15 6172.29
3559.51 38 3988.16 36 4481.81 13 6187.14
3561.03 50 3992.05 2 4490.98 13 6243.12
3565.03 35 4011.21 59 4498.54 90 6375.94
3576.62 34 4013.86 2 4530.55 16 6399.21
3581.61 34 4033.81 58 4535.49 64 6437.60
3582.35 34 4035.46 30 4545.05 23 6483.08
3588.44 34 4038.80 2 4563.74 80 6614.35
3622.14 57 4042.89 30 4579.35 25 6620.97
3637.03 87 4079.57 30 4589.90 28 6643.70
3639.83 53 4082.39 19 4598.76 15 6666.36
3655.28 40 4099.46 71 4609.57 28 6684.29
3660.44 52 4112.82 19 4611.24 79 6696.29
3718.21 56 4156.08 58 4637.23 28 6756.55
3720.43 57 4168.97 82 4657.90 23 6808.53
3724.52 56 4178.36 18 4682.28 10 6818.38
3729.31 20 4179.30 58 4703.36 81 6861.27
3737.89 56 4189.65 68 4710.82 10 6863.54
3763.50 33 4203.41 78 4726.87 22 6886.61
3765.27 57 4217.43 66 4735.90 17 7054.99
3766.12 14 4218.66 61 4764.86 23 7233.54
3770.52 57 4222.64 62 4792.09 75 7380.43
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EXPERIMENTAL STARK WIDTHS AND SHIFTS FOR SPECTRAL LINES 835

Four experiments were performed for numerous lines otorded their line profiles in single shots with an optical mul-
this spectrum, two with steady-state plasma sources and twiichannel analyzer, and Dzierzega and Musiol obtained the
with pulsed sources. In all four cases, the optical depth foStark profiles with a photodiode array detector.
the investigated lines was checked either by comparing mea- Aparicio et al® have presented their Stark width and shift
sured line intensity ratios within multiplets with known data at a normalized electron density, but they have averaged
datal or by using a mirrgt* arranged behind the plasma them over the temperature range of their experiment, rather
column, which by focusing the plasma onto itself essentiallythan listing them for specific temperature values. Their re-
doubled the optical path length, or by analyzing the observedults are therefore not unambiguous. This is strongly re-
line shapes. flected in some of the listed experiment/theory ratios, which

Standard deconvolution procedures were used by akhow great variations. This occurs for certain transitions
groups™ to take into account and correct for the known where the calculated shifts change sign in this temperature
contributions of instrumental and Doppler broadening to theange and thus become extremely small in this process. We
measured Voigt-type profiles. The plasmas were observetherefore strongly recommend that the presentation of aver-
end-on by three groups of authdrs; and thus the effects of aged results should be avoided.
inhomogeneous end layers may be significant. This is espe- It should be noted that some Stark width results exhibit
cially so in the experiment of Djenizet all where large surprisingly large variations within multiplets, such as those
open spaces exist at the ends of the plasma channel and taremultiplet 3d “D—4p*D° determined by Pelleriat al® and
lesser degree in the work of Aparicé al* and of Dzierzega Aparicio et al?
and Musiol? The latter authors note that they reduced their
plasma-end effects by using split electrodes, while the others
did n<3:)t discuss this problem. In the experiment by Pellerin
ﬁrgﬂl;/ irﬁor?]tgzeer::guslasgﬁt \;lzgrze;\rg?n\,\ggc Sé?;ﬂg:;; !S. Djenize, M. MalesevVicA. Srekovic, M. Milosavljevic, and J. Puricd.

) Quant. Spectrosc. Radiat. Trand®, 429(1989.
around the arc axis, and thus local values of plasma temper&x. Dzierzega and K. Musiol, J. Quant. Spectrosc. Radiat. Tra&isf747

ture and electron density could be obtained by an Abel in-_(1994. _ _
version process. %arl;efllggné;(?.(ll\g;s_gol, and J. Chapelle, J. Quant. Spectrosc. Radiat.
Djenizeet al. employed a shot-to-shot scanning technique 3 a_ Aparicio, M. A. Gigosos, V. R. Gonzales, C. Perez, M. I. de la Rosa,

with their low-pressure pulsed arc, while Aparia@bal. re- and S. Mar, J. Phys. B1, 1029(1998.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed Laser interferometer at Boltzmann plot of Ar Il lines
arc 6328 A and ratio of Ar lIl to Ar Il
lines
2 Wall-stabilized arc ig Stark width and Boltzmann plot of Ar Il lines
continuum intensity
3 Modified wall-stabilized Plasma composition data Larenz—Fowler—Milne
arc and Stark width of the Ar | method, Olsen—Richter graph
6965.43 A line and relative intensities of
two Ar Il lines
4 Low-pressure pulsed Laser interferometer at Boltzmann plot of Ar Il lines
arc 6328 A
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Numerical results for Ar Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™3) A) W, /Wi A) dm/dn Acc. Reference
1 3p*(®P)3d—  “D-*pP° 4400.99 22 000 1.00 0.343 1.33 B 3
3p*(°P)4p
4371.33 22 000 1.00 0.324 1.28 B 3
4431.00 22000 1.00 0.286 1.10 B 3
18 400-26 500 1.00 0.313 1.17-1.23 0.080 0.95-1.03 B,A 4
4400.10 22000 1.00 0.307 1.19 B 3
4352.20 22 000 1.00 0.350 1.39 B 3
4460.56 22 000 1.00 0.266 1.01 B 3
18 400-26 500 1.00 0.368 1.36-1.43 0.051 0.60-0.65 *B,B 4
4420.91 22000 1.00 0.244 094 B 3
18 400-26 500 1.00 0.338 1.27-1.33 tC 4
2 4D-4D° 4013.86 10 880 2.03 0.467 0.93 0.090 0.48 e 2
11520 1.79 0.353 0.81 0.073 0.46 B 2
12 200 0.74 0.224 1.28 0.14 B 2
13030 1.10 0.256 1.01 B 2
13880 1.39 0.267 0.85 0.056 0.48 B 2
22000 1.00 0.252 1.23 B 3
18 400-26 500 1.00 0.215 1.02-1.08 0.019 0.25-0.27*,BB 4
26 000 1.76 0.340 0.96 0.116 0.92 B,C 1
3968.36 22000 1.00 0.236 1.17 B 3
18 400-26 500 1.00 0.294 1.42-1.51 "B 4
3914.77 22000 1.00 0.207 1.06 B 3
18 400-26 500 1.00 0.209 0.99-1.04 *B 4
3944.27 22000 1.00 0.220 1.11 B 3
18 400-26 500 1.00 0.240 1.13-1.20 0.045 0.58-0.63",BB 4
3875.26 22 000 1.00 0.192 1.00 B 3
18 400—26 500 1.00 0.275 1.40-1.48 0.021 0.29-0.32% BB 4
4038.80 22 000 1.00 0.241 1.16 B 3
18 400—-26 500 1.00 0.299  1.40-1.48 B 4
3992.05 22 000 1.00 0.219 1.08 B 3
18 400-26 500 1.00 0.324 1.55-1.64 B 4
3931.24 22 000 1.00 0.191 0.97 B 3
3 4D-2D° 3786.38 22 000 1.00 0.203 B 3
18 400—26 500 1.00 0.237 0.034 B 4
3808.57 22000 1.00 0.187 B 3
4 4F-2D° 6243.12 18 400-26 500 1.00 0.603 0.065 B 4
6138.66 18 400—26 500 1.00 0.586 0.070 B 4
6399.21 18 400-26 500 1.00 0.495 *B 4
5 2p_2pe 6808.53 22000 1.00 0.753 B 3
6 2p_2pe° 6861.27 18 400—-26 500 1.00 0.626 0.140 B 4
6666.36 18 400-26 500 1.00 0.624 0.166 B 4
6437.60 18 400—-26 500 1.00 0.650 0.331 B 4
7 ’p-2ge 6483.08 18 400-26 500 1.00 0.652 0.167 i~ 4
6103.54 22 000 1.00 0.653 B 3
18 400-26 500 1.00 0.613 0.117 B 4
8 4pAge 7380.43 18 400—26 500 1.00 0.767 0.215 .~ 4
7233.54 22 000 1.00 0.619 C 3
9 4F-4De 6756.55 18 400-26 500 1.00 0.628 0.096 B 4
6863.54 18 400—-26 500 1.00 0.554 0.048 AB 4
6684.29 18 400-26 500 1.00 0.616 0.057 B 4
6886.61 18 400-26 500 1.00 0.695 0.058 AB 4
6643.70 18 400-26 500 1.00 0.718 B 4
10 3p*CP)3d-  2F-2F° 4904.75 22 000 1.00 0.369 B 3
3p*("D)4p
18 400—-26 500 1.00 0.389 B 4
4682.28 22 000 1.00 0.292 C 3
4710.82 22000 1.00 0.319 B 3
11 2F-?D° 4300.65 22 000 1.00 0.392 B 3
18 400—26 500 1.00 0.464 B 4
12 2D-2F° 5141.78 18 400-26 500 1.00 0.332 *B 4
5017.16 18 400-26 500 1.00 0.437 B 4
5176.23 18 400—-26 500 1.00 0.448 B 4

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002



EXPERIMENTAL STARK WIDTHS AND SHIFTS FOR SPECTRAL LINES 837
Numerical results for Ar Il—Continued
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
13 °D-2p° 4481.81 10 880 2.03 0.780 B 2
11520 1.79 0.477 0.018 ‘BD 2
13030 1.10 0.330 A 2
13880 1.39 0.428 B 2
22000 1.00 0.373 B 3
4362.07 18 400-26 500 1.00 0.333 B 4
4490.98 18 400-26 500 1.00 0.382 *B 4
22 000 1.00 0.395 B 3
14 2p_2pe° 3766.12 18 400—26 500 1.00 1.014 —-0.268 BB 4
15 ’D-?pe 4474.76 18 400—-26500 1.00 1.286 0.300 2 4
22000 1.00 1.097 B 3
4598.76 18 400-26 500 1.00 0.838 0.229 B 4
16 2F-2pe 4530.55 18 400-26 500 1.00 0.768 0.144 ;2 4
17 3p*(CP)4s—  ‘p-p° 4806.02 10 880 2.03 0.484 0.58 —0.077 0.44 B,C 2
3p*(°P)4p
11 520 1.79 0.440 0.62 -0.077 0.52 B,.C 2
12 200 0.74 0.157 0.54 A 2
13030 1.10 0.232 0.55 —0.046 0.66 AD 2
13880 1.39 0.305 0.58 -0.056 0.66 B,D 2
22 000 1.00 0.323 0.94 B 3
17 000—26 700 1.00 0.288 0.81-0.85—0.050 1.46-94.6 BB" 4
4933.21 22000 1.00 0.322 0.88 B 3
18 100—24 400 1.00 0.325 0.87-0.90-0.076 2.52-11.84 BB" 4
4972.16 22 000 1.00 0.349 0.94 B 3
16 500—-23 200 1.00 0.295 0.77-0.80-0.054 1.36-5.30 BB 4
4735.90 10 880 2.03 0.641 0.80 -0.122 0.71 B,C" 2
11 520 1.79 0.509 0.74 —0.098 0.69 B,.C 2
12 200 0.74 0.226 0.81 —0.049 0.88 AD 2
13030 1.10 0.306 0.75 -0.049 0.73 AD 2
13880 1.39 0.356 0.71 —0.049 0.65 B.,D 2
4847.81 10 880 2.03 0.545 0.65 -0.140 0.78 B.,B 2
11520 1.79 0.461 0.64 -0.140 0.94 B.,B 2
12 200 0.74 0.222 0.76 —0.074 1.38 AC 2
13030 1.1 0.303 0.71 -0.075 1.06 AC 2
13880 1.39 0.366 0.70 -0.090 1.14 B,C 2
22 000 1.00 0.338 0.96 B 3
17 000—26 700 1.00 0.296 0.82-0.86—0.064 1.83-119.0 BA 4
5009.33 22 000 1.00 0.345 0.92 B 3
16 500—23 200 1.00 0.287 0.68-0.77—0.056 1.39-542  BB" 4
5062.04 22 000 1.00 0.403 1.05 B 3
16 500—-23 200 1.00 0.324 0.81-0.85-0.07 1.70-6.64 BB" 4
18 4pADe 4348.06 22000 1.00 0.292 1.01 B 3
20 900-31 800 1.00 0.239 0.82-0.88—0.036 2.53-493 BB 4
4426.00 10 880 2.03 0.546 0.74 —0.089 0.58 B,.C 2
11520 1.79 0.475 0.77 -0.062 0.50 B,D 2
12 200 0.74 0.193 0.77 A 2
13030 1.10 0.294 0.81 —0.038 0.63 AD 2
13880 1.39 0.340 0.76 -0.038 0.57 B,D 2
22000 1.00 0.305 1.02 B 3
18 400-26 500 1.00 —0.049 2.09-1036 B 4
4430.19 22000 1.00 0.284 0.96 B 3
18 400-26 500 1.00 -0.021 0.89-443 B 4
4266.53 22000 1.00 0.320 1.15 B 3
18 400—26 500 1.00 0.252 0.89-0.93-0.025 1.15-56.9 BB 4
4331.20 22 000 1.00 0.338 1.18 B 3
18 400-26 500 1.00 —0.021 0.93-464 B 4
4379.67 10 880 2.09 0.457 0.63 B 2
11520 1.79 0.429 0.71 -0.042 0.35 B.,D 2
12 200 0.74 0.186 0.76 A 2
13030 1.10 0.284 0.80 A 2
13880 1.39 0.315 0.72 B 2
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Numerical results for Ar II—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
22 000 1.00 0.316 1.07 B 3
4178.36 22 000 1.00 0.320 1.20 B 3
4282.90 22000 1.00 0.252  0.90 B 3
18 400-26 500 1.00 0.200 0.70-0.73-0.035 1.48-79.1 BB 4
19 ‘p-2D° 4082.39 18 400-26 500 1.00 0.338 —0.059 B",B* 4
4112.82 22 000 1.00 0.221 B 3
4228.16 22000 1.00 0.299 B 3
18 400-26 500 1.00 0.331 —0.015 c.B 4
20 4ptge 3729.31 10880 2.03 0.381 B 2
11 520 1.79 0.310 B 2
12 200 0.74 0.166 A 2
13030 1.10 0.190 A 2
13880 1.39 0.222 B 2
22000 1.00 0.229 B 3
3850.58 10880 2.03 0.486 —0.047 B',.D 2
11 520 1.79 0.328 —0.046 B",D 2
12 200 0.74 0.186 A 2
13030 1.10 0.202 A 2
13880 1.39 0.268 B 2
22000 1.00 0.235 B 3
18 400-26 500 1.00 0.257 —0.016 A,B 4
3928.62 26 000 1.76 0.340 B 1
10 880 2.03 0.504 B 2
11520 1.79 0.318 B 2
12 200 0.74 0.180 A 2
13030 1.10 0.244 A 2
22000 1.00 0.233 B 3
18 400-26 500 1.00 0.336 ‘B 4
21 2p4pe 5145.31 22000 1.00 0.415 B 3
18 400-26 500 1.00 0.223 —0.060 B',B* 4
22 2p-?pe 4879.86 10880 2.03 0.728 —0.152 BB 2
11 520 1.79 0.587 —0.124 B'.B 2
12 200 0.74 0.234 —0.050 AD 2
13030 1.10 0.370 —0.050 AD 2
13880 1.39 0.454 —0.062 B",C* 2
18 400-26 500 1.00 —0.030 B" 4
4965.08 10880 2.03 0.764 —0.040 B',D 2
11520 1.79 0.587 —0.080 B',C 2
12 200 0.74 0.285 A 2
13030 1.10 0.366 —0.040 AD 2
13880 1.39 0.472 —0.054 B',.D 2
16 500-23 200 1.00 0.390 —0.056 B',B* 4
4726.87 10880 2.03 0.741 —0.086 B",C* 2
11520 1.79 0.594 —0.064 B'.C 2
12 200 0.74 0.184 —0.038 B'.D 2
13030 1.10 0.356 —0.037 B',.D 2
22000 1.00 0.393 B 3
18 400-26 500 1.00 —0.045 B 4
23 2p-2pe 4545.05 10880 2.03 0.614 —0.048 B".D 2
11520 1.79 0.504 —0.048 B'.D 2
12 200 0.74 0.252 —0.037 AD 2
13030 1.10 0.320 A 2
13880 1.39 0.396 —0.032 B',D 2
22000 1.00 0.362 B 3
18 400-26 500 1.00 —0.036 B 4
4889.04 22000 1.00 0.386 B 3
4657.90 10880 2.03 0.587 —0.080 B",.C* 2
11 520 1.79 0.464 —0.063 B',.C 2
12 200 0.74 0.236 —0.049 AD 2
13030 1.10 0.342 —.0037 AD 2
13 880 1.39 0.404 —0.063 B'.D 2
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Numerical results for Ar Il—Continued
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
22000 1.00 0.370 B 3
17000-26 700 1.00 0.328 —0.041 B",B* 4
4764.86 10880 2.03 0.750 —0.058 B".D 2
11520 1.79 0.496 —0.035 B".D 2
12 200 0.74 0.226 —0.035 AD 2
13030 1.10 0.346 —0.035 AD 2
13880 1.39 0.426 —0.035 B".D 2
22000 1.00 0.384 B 3
17 000—26 700 1.00 0.340 —0.035 B",B* 4
24 2pAge 4383.75 18 400—26500 1.00 0.413 —0.056 BB 4
25 ’p-2g° 4375.95 22000 1.00 0.244 *C 3
4579.35 10880 2.03 0.688 ‘B 2
11 520 1.79 0.487 B 2
12 200 0.74 0.184 B 2
13880 1.39 0.322 (o] 2
16 500—23 200 1.00 0.322 —-0.013 B".C" 4
22000 1.00 0.363 B 3
26 3p*(CP)4s’'—  2p-2D° 2844.13 26 000 1.76 0.258 —0.037 B,D 1
3p*("D)4p’
2847.82 22000 1.00 0.138 C 3
27 2p_2pe 2979.05 22000 1.00 0.252 C 3
2891.61 22000 1.00 0.236 C 3
3033.51 22000 1.00 0.212 B 3
26 000 1.76 0.320 B 1
2942.89 22000 1.00 0.202 C 3
26 000 1.76 0.344 —0.037 B,D 1
28 3p*(*D)4s'— 2pD-2F° 4609.57 10 880 2.03 0.491 —0.086 B".C" 2
3p*("D)4p’
11 520 1.79 0.466 —0.076 B",C 2
12 200 0.74 0.214 —0.034 AD 2
13030 1.10 0.269 —0.034 AD 2
13880 1.39 0.362 —0.059 B".D 2
22000 1.00 0.340 B 3
17 000—26 700 1.00 0.302 —0.039 B",B" 4
4589.90 10 880 2.03 0.533 —0.036 B".D 2
11520 1.79 0.459 —0.032 B".D 2
12 200 0.74 0.259 A 2
13030 1,10 0.324 A 2
13880 1.39 390 B 2
22000 1.00 0.350 B 3
16 500—23 200 1.00 0.298 —0.022 BB 4
4637.23 22000 1.00 0.365 B 3
18 400—26 500 1.00 0.366 —0.035 B,B 4
29 ’D-?p° 4277.53 22 000 1.00 0.721 B 3
26 000 1.76 0.852 0.153 BB 1
4237.22 18 400—26 500 1.00 0.579 0.137 B 4
30 ’D-2?p° 4042.89 22000 1.00 0.277 B 3
18 400—26 500 1.00 0.414 —0.060 B A 4
4079.57 18 400—26 500 1.00 0.429 —0.042 B",B* 4
4035.46 22000 1.00 0.291 B 3
18 400—-26 500 1.00 0.367 B 4
31 3p*CP)4p—  *P°—D 3514.39 22 000 1.00 0.460 C 3
3p*(®P)4d
3535.32 22000 1.00 0.520 C 3
3476.75 22000 1.00 0.354 C 3
26 000 1.76 0.624 0.204 BB 1
3509.78 22000 1.00 0.380 C 3
32 4pe_4p 3139.02 22000 1.00 0.356 0.78 tC 3
3212.52 22000 1.00 0.366 0.77 tC 3
3281.71 22000 1.00 0.418 0.84 C 3
3181.04 22000 1.00 0.350 0.74 C 3
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Numerical results for Ar II—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
3243.69 22000 1.00 0.368 0.76 C 3
3249.80 20 000, 26 000 1.0,1.76  0.362,0.74,0.78 B 1
0.664
22000 1.00 0.366  0.75 B 3
3169.67 22000 1.00 0.356 0.77 B 3
26 000 1.76 0.664 0.82 0.215 0.51 B,B 1
33 4D°—4D 3780.84 22000 1.00 0.577 1.04 B 3
26 000 1.76 0.816 0.85 0.154 0.31 B,B 1
18 400—26 500 1.00 0.754  1.34- 0.188 0.63-0.63 BB 4
1.38
3826.81 22000 1.00 0.677 1.19 B 3
18 400-26 500 1.00 0.643 1.12-1.15 0.188 0.62-0.64 * BB 4
3872.14 22000 1.00 0535 0.92 B 3
18 400-26 500 1.00 0.767 1.30-1.34  0.200 0.64-0.67 *,BB 4
3880.33 18 400-26 500 1.00 0.535 0.90-0.93  0.110 0.35-0.37",B'B 4
3763.50 18 400-26 500 1.00 0.562 1.01-1.00 0.164 0.53-0.56",BB 4
3799.38 22 000 1.00 0.485 0.86 B 3
18 400—26 500 1.00 0569  1.00-1.03  0.207 0.69-0.72 *,BB 4
3841.52 22000 1.00 0.444  0.77 B 3
18 400-26 500 1.00 0.481 0.83-0.75  0.199 0.65-0.68 *,BB 4
3844.73 22 000 1.00 0.200 0.35 C 3
3900.63 18 400—-26 500 1.00 0.525 0.88-0.90  0.307 0.97-1.01",B'B 4
3911.58 18 400—26 500 1.00 0.478 0.79-0.82  0.246 0.77-0.81",B™B 4
34 4D°—4F 3588.44 11 520 1.79 0.842 0.416 BT 2
13030 1.10 0.540 0.227 AB 2
13880 1.39 0.642 0.294 ‘BB* 2
22 000 1.00 0.596 B 3
26 000 1.76 0.882 0.384 BB 1
3576.62 22000 1.00 0.623 B 3
18 400—26 500 1.00 1.180 0.567 tC 4
26 000 1.76 1.042 0.333 QC 1
3582.35 22000 1.00 0.656 B 3
18 400-26 500 1.00 0.507 B 4
3581.61 22000 1.00 0.513 B 3
35 4D°-4p 3565.03 22000 1.00 0.570 *C 3
26 000 1.76 1.004 0.308 BB 1
36 ’D°-“D 3958.38 22000 1.00 0.120 C 3
3988.16 22 000 1.00 0.580 B 3
18 400-26 500 1.00 0.682 0.341 Bt 4
37 ’D°-2p 3000.44 22000 1.00 0.880 C 3
2955.39 22 000 1.00 0.696 C 3
3014.48 22 000 1.00 0.698 C 3
38 ’D°-2F 3559.51 22000 1.00 0.677 1.01 B 3
3464.13 22000 1.00 0.585 0.91 C 3
26 000 1.76 1.004  0.90 0.360 0.64 BB 1
39 ’pe-2p 3273.32 22000 1.00 0.780 *C 3
40 2pe2F 3655.28 22 000 1.00 0.630 C 3
18 400-26 500 1.00 0.855 0.174 Bt 4
41 2pe_2p 3307.23 26 000 1.76 1.326  0.60 0.308 0.35 ‘B,B 1
3293.64 26 000 1.76 0.230 0.26 B,B 1
3236.81 22000 1.00 0.756  0.60 C 3
42 2pe_2p 3093.40 22000 1.00 0.697 C 3
43 450 AR 3952.73 22 000 1.00 0.589 C 3
18 400-26 500 1.00 0.698 0.276 Bt 4
44 450 4p 3868.53 22000 1.00 0.787 1.13 B 3
26 000 1.76 1.154  0.95 0.359 0.59 B,B 1
18 400—-26 500 1.00 0.726  1.03-1.05  0.302 0.84-0.88 *B,B 4
3932.55 22 000 1.00 0.804 1.12 B 3
18 400-26 500 1.00 0.857 1.18-1.20  0.258 0.69-0.73 * BB 4
3979.36 22 000 1.00 0.795 1.08 B 3
18 400—26 500 1.00 0.836 1.12-1.15  0.231 0.61-0.64 * BB 4
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Numerical results for Ar II—Continued

841

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
45 2g°_2p 3388.53 26 000 1.76 1.342 0.255 B,B 1
46 3p*(PP)dp-  2P°-PP 2544.68 22 000 1.00 0.426 C 3
3p*(*D)4d
47  3p*('D)4p'- 2D°-?D 5216.81 18 400—-26 500 1.00 2.527 A 4
3p4(3P)4d/
48 2p°2p 4914.31 18 400—26 500 1.00 —-0.707 B 4
49 ’p°-2p 5812.76 18 400-26 500 1.00 2911 0.799 a2 4
50 3p*D)4p'- -G 3561.03 22 000 1.00 0.639 B 3
3p*(iD)4d’
51 2Fe2F 3376.44 22 000 1.00 0.668 C 3
26 000 1.76 1.174 0.690 BB 1
3350.92 22000 1.00 0.591 B 3
52 2pe_2p 3660.44 18 400—26 500 1.00 1.236 0.154 ) 4
53 2p°2p 3639.83 22 000 1.00 0.216 B 3
54 ’p°-2p 3825.67 22 000 1.00 1.054 C 3
3819.02 18 400—26 500 1.00 1.361 B 4
55 ’p°-2D 3803.17 22 000 1.00 1.007 B 3
18 400—26 500 1.00 1.134 0.375 B,B 4
26 000 1.76 0.690 0.538 C.B 1
3796.59 18 400—26 500 1.00 1.000 0.241 B 4
56 ’D°-2F 3737.89 22 000 1.00 1.012 B 3
18 400—26 500 1.00 1.126 0.222 AB 4
26 000 1.76 1.456 0.577 BB 1
3718.21 22000 1.00 0.961 B 3
18 400—26 500 1.00 0.932 0.231 BT 4
3724.52 18 400—26 500 1.00 1.144 0.147 B 4
57 3p*(®P)4p— ‘PP 3765.27 18 400-26 500 1.00 0.742 1.10-1.12 0.182 0.51-0.53"B'B 4
3p*(P)5s
3720.43 22000 1.00 0.616 0.94 C 3
18 400—26 500 1.00 0.842 1.28-1.30 0.249  0.71-0.74 ©,BB 4
3622.14 22000 1.00 0.662 1.06 B 3
18 400—26 500 1.00 0.802 1.28-1.30 0.298  0.90-0.94 © BB 4
3809.46 22000 1.00 0.746  1.08 B 3
18 400—26 500 1.00 0.753 1.09-1.11 0.279  0.76-0.79 ",AB 4
3770.52 18 400—26 500 1.00 0.767 1.13-1.15 0.285 0.79-0.83",B'B 4
26 000 1.76 0.498 0.82 B 1
58 4D°-4p 4033.81 22000 1.00 0.830 B 3
18 400—26 500 1.00 0.884 0.316 BT 4
4179.30 18 400—26 500 1.00 0.864 0.319 B 4
4156.08 18 400—26 500 1.00 0.833 0.323 B 4
59 4D°-?p 4011.21 18 400—26 500 1.00 0.905 0.605 ) 4
60 2pe-4p 4255.60 18 400—-26 500 1.00 0.276 A 4
61 ’pe-2p 4218.66 22000 1.00 0.849 0.96 B 3
18 400—26 500 1.00 0.903 1.02-1.03 0.314 0.65-0.67 AA 4
26 000 1.76 0.502 0.61 B 1
62 2pe_2p 4222.64 22000 1.00 0.820 B 3
18 400—26 500 1.00 0.903 0.314 AA 4
26 000 1.76 0.394 B 1
4275.16 22000 1.00 0.608 B 3
63 4ge 4p 4865.91 18 400—26 500 1.00 1.285 0.680 a2 4
64 450 2p 4535.49 18 400—26 500 1.00 1.062 0.412 B 4
65 3p*(*D)4p’'—=  2F°-2D 3946.10 22 000 1.00 0.918 B 3
3p*(*D)5s’
18 400—-26 500 1.00 0.811 0.332 BT 4
3925.72 22000 1.00 0.785 B 3
18 400—26 500 1.00 0.941 0.315 B 4
26 000 1.76 1.454 0.498 BB 1
66  3p*('S)4s’—  25-?D° 4217.43 22000 1.00 0.734 C 3
3p*(°P)5p
18 400—26 500 1.00 1.008 0.036 B 4
67 25-4pe 4385.06 18 400—26 500 1.00 0.969 0.129 B 4

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002



842 KONJEVIC ET AL.

Numerical results for Ar II—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10%em™3)  (A) Wi /Wi, R dm/din Acc. Reference
68 25 4g° 4189.65 18 400-26 500 1.00 1.041 0.224 i 4
69 2g5-2g° 4229.87 18 400-26 500 1.00 —0.196 B 4
70  3p*'D)3d'-  2G-?F° 6114.92 22 000 1.00 0.551 B 3
3p*("D)4p’
18 400-26 500 1.00 0.347 0.027 Bt 4
6123.36 22000 1.00 0.574 B 3
6172.29 18 400-26 500 1.00 0.477 0.062 *B 4
71 3p*CP)4p—-  2P°-2S 4099.46 22 000 1.00 0.500 B 3
3p*(*D)3d’
72 4pe-2D 6818.38 22000 1.00 1.413 B 3
73 2pe_2p 6614.35 18 400-26 500 1.00 0.972 "B 4
7054.99 18 400-26 500 1.00 1.016 —-0.018 B",B 4
74 pe-2p 6375.94 18 400—26 500 1.00 1.092 —-0.287 B",B* 4
75 3p*CCP)4p- 2D°-?D 4792.09 22 000 1.00 0.422 B 3
3p4(ls)3du
18 400-26 500 1.00 0.489 A 4
4949.40 22000 1.00 0.421 B 3
4867.56 18 400-26 500 1.00 0.583 —0.295 B'B" 4
76 2pe_2p 4942.92 22 000 1.00 0.462 B 3
18 400-26 500 1.00 0.508 —0.045 B"B" 4
5165.77 18 400-26 500 1.00 0.445 —0.037 B'B" 4
77 25°2p 5305.69 18 400-26 500 1.00 0.524 —0.043 AB 4
78  3p*('D)3d'- 2D-q4]° 4203.41 22000 1.00 1.377 B 3
3p*(°Py)4f
18 400—26 500 1.00 1.082 0.209 R 4
79 D-q21° 4297.96 22 000 1.00 1.351 B 3
18 400-26 500 1.00 1.594 0.487 Bt 4
4611.24 18 400-26 500 1.00 0.456 B 4
80 2p-23]° 4563.74 18 400—26 500 1.00 1.158 0.421 B 4
81 2p2[2]° 4703.36 22000 1.00 1.261 B 3
18 400—26 500 1.00 1.438 0.440 R 4
82 2D-q3]° 4168.97 18 400-26 500 1.00 1.165 B 4
83 3p*'D)3d’'- °2D-3]° 4433.84 22 000 1.00 1.179 B 3
3p*(°Py)4f
18 400-26 500 1.00 0.210 A 4
84 ’D-7[4]° 444585 22 000 1.00 0.895 B 3
18 400—26 500 1.00 1.200 0.146 Bt 4
85 p2[2]° 4955.11 22000 1.00 0.952 ‘c 3
86  3p*(iS)ds’-  25-?p° 4309.24 22 000 1.00 0.638 B 3
3p*(°P)5p
87 3p*('D)4p'- D°-4F 3637.03 22 000 1.00 0.652 B 3
3p*(®P)5d
88  3p*('s)ad’- 2D-72]° 6187.14 18 400—-26 500 1.00 0.577 A 4
3p*(°Py)4f
89  3p*(!s)3d’- 2D-72]° 6620.97 18 400—26 500 1.00 1.984 0.665 T B 4
3p*(°Py)4f
90 3p**D)3d'— 2P-A3]° 4498.54 18 400—26 500 1.00 1.308 0.290 B 4
3p*(®Po) 4f
91  3p*(!s)3d’- 2D-73]° 5985.91 18 400-26 500 1.00 1.868 0.260 * B 4
3p*(3Py) 4f
92 3p*(ts)ad’- 2D-Y3]° 6696.29 18 400—-26 500 1.00 1.883 0.581 T B 4
3p*(°Py)4f
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Argon and He? A standard deconvolution procedure was applied to

the observed Voigt-type line profiles in order to eliminate the

Ar il nonnegligible contributions of Doppler and instrumental
Ground state: $°2s%2p%3s23p* 3P, broadening. The effects of the inhomogeneous plasma end
lonization energy: 40.74 e¥328 600 cm'* layers were not discussed in either paper. They are estimated

Low-pressure pulsed arcs in the end-on configuration werf® P& more significant in the work of Djenizet al” since
employed both by Kobilarov and KonjéVias well as by large open spaces are provided for the plasma regions near
Djenize et al.2 and the line profiles were photoelectrically e électrodes.
scanned with a shot-to-shot technique. Self-absorption was
checked by comparing line intensity ratios within multiplets
W|_th thos_e_expected from_ line/spades) coupll_ng._ Optically 'R. Kobilarov and N. KonjevicPhys. Rev. A1, 6023(1990.
thin cond|t|_0ns were obtalned_by gra_dually dllut!ng the argon 2. pienize, S. BukvicA. Srekovic, and M. Platisa, J. Phys. B9, 429
test gas with helium,or by using a fixed gas mixture of Ar  (1996.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark width of the He IIP,, line Boltzmann plot of O Il lines
2 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of Ar Il lines, ratios of Ar IV

to Ar Il lines and Ar 1l to Ar 1l lines

Numerical results for Ar IlI

Electron
Transition Wavelength Temperature density Wi dm
No. array Multiplet R (K) (107em™®  (A)  wp/wy R dn/dy,  Acc. Reference
1 3d%3d"-3p3(%P°)4p”  3p°-3p 3391.84 38000 35 0.52 B 2
2 3p®4s—3p3(s°)4p 5g°_5p 3285.84 38000 35 0.46 B 2
3301.85 38000 35 0.42 B 2
3 35°3p 3511.15 80000 5.8 0.60 B 1
110 000 10.0 0.90 B 1
A(110 000-80 000 A(10.0-5.8 A(—0.06) C 1
3514.20 80000 5.8 0.64 B 1
110 000 10.0 0.94 B 1
A(11 0000-80 000 A(10.0-5.8 A(—0.06) C 1
4 3p4p-3p3(#s°)5s  SpP-°S° 2166.19 38000 3.5 0.53 B 2
2170.22 38000 35 0.61 B 2
2177.20 38000 35 0.56 B 2
5  3p%s'-3p3(®D°)4p’ 3D°-°D 3480.50 38000 3.5 0.54 B 2
3499.67 80000 5.8 0.53 B 1
11 0000 10.0 0.78 B 1
A(110 000-80 000 A(10.0-5.8 A(—0.05) C 1
3503.59 38000 35 0.48 B 2
80 000 5.8 0.54 B 1
11 0000 10.0 0.78 B 1
A(110 000-80 000 A(10.0-5.8 A(—0.04) D 1
6 SD°-%F 3336.17 38000 35 0.56 B 2
3344.76 38000 35 0.54 B 2
3358.53 38000 35 0.46 B 2
7 D3P 2855.31 80000 5.8 0.44 B 1
11 0000 10.0 0.62 B 1
A(110 000-80 000 A(10.0-5.8 A(—0.03) D 1
2884.21 80000 5.8 0.45 B 1
11 0000 10.0 0.66 B 1
A(110 000-80 000 A(10.0-5.8 A(—0.03) C 1
8  3p®4p’'-3p3(®D°)4d’ 3p-3%p° 2168.28 38000 3.5 0.69 B 2
9  3p%4p'-3p3(®D°)5s’  3D-°D° 2133.87 38000 35 0.51 B 2
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Argon stepwise with a spectrometer—photomultiplier setup on a
shot-to-shot basis. Self-absorption was checked with the
Ar IV same procedure as that discussed above, and the contribu-
Ground state: $22s?2p®3s?3p®“S;), tions of Doppler and instrumental broadening were taken
lonization energy: 59.81 e¥482 400 cm* into account with a standard deconvolution procedure and

Hey et al® injected argon along the axis of a gas_"nersubtracted. The effects of inhomogeneous plasma end layers

pinch discharge and observed the plasma-broadened line pryf€re not discussed, but are estimated to be quite small.
files on a single-shot basis side on with an optical multichan- 1 ne results of the two groups often do not overlap within
nel analyzer. Argon was confined to the center part of théhelr gsumatgd uncertainties. We have thus mcreasgd our un-
plasma which is fairly homogeneous. No cold boundary |ay_certa_1|nty estimates somewhat so that mutual consistency is
ers exist, since the argon plasma is surrounded by a hydrog&Pt@ined.
plasma of similar temperature. Self-absorption effects were
found to be negligible from checks of intensity ratios of mul-
tiplet components against LS coupling ratios. The contribu- References
tions of Doppler and instrumental broadening were taken
into account. 1

Kobilarov and Konjevié employed a low-pressure pulsed ;;1?'(?9%}85' Gawron, X. J. Xu, - Breger, and H.-J. Kunze, J. P23 B
arc in the end-on configuration, that scanned the line profile$R. Kobilarov and N. KonjevicPhys. Rev. A1, 6023(1990.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch Stark width of the He IIP,, line Intensity ratios of two N Il and
N IV multiplets
2 Low-pressure pulsed arc Stark width of the HeP|J line Relative intensities of O Il

lines

Numerical results for Ar IV

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A) (K) (107em™®) (A wp/wy, R) dn/dy,  Acc. Reference
1 3p24s-3p?(°P)4p  “P-D° 2809.44 80000 5.8 0.32 B 2
81200 24 2.38 B 1
11 0000 10.0 0.48 B 2
A(110 000-80 000 A(10.0-5.8 A(—0.03) C 2
2788.96 80000 5.8 0.34 B 2
81200 24 2.49 B 1
11 0000 10.0 0.49 B 2
A(110 000-80 000 A(10.0-5.8 A(—0.03) c 2
2776.26 81200 24 2.17 B 1
2797.11 81200 24 2.38 B 1
2830.25 80000 5.8 0.34 B 2
11 0000 10.0 0.51 B 2
A(110 000-80 000 A(10.0-5.8 A(—0.03) C 2
2 4p_ipe 2640.34 81200 24 1.74 B 1
2615.68 81200 24 1.63 B 1
3 2p_2pe 2599.47 81200 24 1.63 B 1
4 ’D-?pe 2621.36 81200 24 1.52 B 1
2624.92 81200 24 1.52 B 1
5  3p%4s'-3p%('D)4p’ 2D-?F° 2757.92 80000 5.8 0.35 B 2
81200 24 1.96 B 1
11 0000 10.0 0.52 B 2
A(110 000-80 000 A(10.0-5.8 A(—0.03) C 2
2784.47 81200 24 2.28 B 1
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Boron Effects of the inhomogeneous plasma end layers were not
discussed. Self-absorption was assumed to be negligible due
. Bl to the very low concentration of the emitting species. Instru-
Ground state: §22s?2p %P, mental and Doppler broadening were taken into account by a
lonization energy: 8.298 e¥66 927.86 cm'! standard deconvolution procedure.
Djenize et al! have observed theeB | lines with a low- Reference

pressure pulsed arc end on, scanning the profiles on a shot-
to-shot-basis. A sufficient amount of boron' entered theig pjenize, A. Sréoovic, J. Labat, and M. Platisa, Phys. Sd5, 320
plasma by erosion of the glass wall of the discharge tube. (1992.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at Boltzmann plot of relative
6328 A intensities of O Il lines

Numerical results for B |

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm™3) R W /Wi A dn/dy,  Acc. Reference
1 2522p—2s2p? 2p°-2D 2088.91 45000 2.20 0.142 B 1
2089.57 45000 2.20 0.142 B 1
2 2p—(*S)3s 2pe 2?3 2497.73 50 000 1.66 0.064 B 1
Boron they used a gas mixture of He and a few percent of;BCl

They also employed a shot-to-shot scanning technique in the

Bl end-on configuration. Self-absorption was checked by dilut-
Ground state: 25’1, ing the BC} part of the gas mixture until the ratios of line
lonization energy: 25.155 e¥202 887.4 cm'* intensities in B Il multiplets were within a few percent of the

Djenizeet al}? have observed two B Il line profiles with expected LS-coupling ratios. Instrumental and Doppler
a low-pressure pulsed arc end on, using a shot-to-shot tecRroadening were again taken into account by applying a stan-
nique. Boron entered the plasma by erosion of the glass waflard deconvolution procedure.
of the discharge tube. Effects of the inhomogeneous plasma
end layers were not discussed. Self-absorption was assumed References
to be negligible due to the very low concentration of the
emitting species in the plasma. Instrumental and Dopplerp. Djenize, A. Srékovic, J. Labat, and M. Platisa, Phys. Sd5, 320

broadening were taken into account by applying a standard(1992. 5 o _ .
deconvolution procedure 2S. Djenize, L. C. Popovicl. Labat, A. Srdavic, and M. Platisa, Contrib.

. . Plasma Phys33, 193(1993.
3
Blagojevicet al” have measured the Stark widths of three sg. Blagojevic M. V. Popovig N. Konjevic and M. S. Dimitrijevig J.

other B Il lines with a similar low-pressure pulsed arc, but Quant. Spectrosc. Radiat. Tranéf, 361 (1999.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of relative
line intensities of O Ill lines
3 Low-pressure pulsed arc Stark width of the HePJ] line Adopted from another experiment with similar gas

mixture and same experimental conditions
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Numerical results for B Il

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) Wi /Wi, A) dn/dy,  Acc. Reference
1 252p—2p? pe1D 3451.29 50 000 1.66 0.180 —0.08 B,C" 1,2
2 2s3s-(?S)3p  3s-3p° 7030.20 65 000 0.21 0.149 0.63 "B 3
7031.90 65 000 0.21 0.149 0.63 B 3
7032.54 65 000 0.21 0.149 0.63 B 3
3 2s3p-2p3p tpe_tp 2220.30 41000 2.20 0.192 B 1,2
Boron Glenzer and KunZemeasured the line profiles of the
2s-2p resonance transitions with a gas-liner pinch. This
B il source has no cold boundary layer for the emitting ions, and
Ground state: 4°2s2S;,, the plasma column was checked for axial and radial homo-
lonization energy: 37.931 e¥305931.1 cm*? geneity. Optically thin conditions were produced by using

Djenize et al! have observed the profile of thef45g very small amounts of boron trifluoride as the test gas, and
transition with a low-pressure pulsed arc end on, using &Ydrogen as the driver gas. Instrumental and Doppler broad-
shot-to-shot scanning technique. Boron entered the plasnfiNg Were taken into account by fitting the observed line
by erosion of the glass wall of the discharge tube. Effects oPrOfiles to Voigt functions.
the inhomogeneous plasma end layers were not discussed.t should be noted that the results of Glenzer and Kunze'’s
Self-absorption was assumed to be negligible due to the vefjiéasurements agree very closely with semiclassical
low concentration of the emitting species in the plasma. |n_calculat|ons4, but their Stark widths are about twice as large
strumental and Doppler broadening were taken into accourtS those from five-state close-coupling quantum mechanical
by applying a standard deconvolution procedure. calculations’

Blagojevic et al®> have measured the Stark widths and
shifts of two other B Il lines with a similar low-pressure
pulsed arc, but they used a gas mixture of He and a few
percent of BCJ. They also employed a shot-to-shot tech-
nigue in the end-on configuration. Self-absorption was
Ch.eCked t.)y d_|Iut|ng_t_he I_3§Ipart of the gas mIXtur.e l.mtll the !S. Djenize, A. Srékovic, J. Labat, and M. Platisa, Phys. Sé&, 320
ratios of line intensities in B Il multiplets were within a few (1995,
percent of the expected LS-coupling ratios. Instrumental and's. Glenzer and H.-J. Kunze, Phys. Re\53 2225(1996.

Doppler broadening were taken into account by applying a’B- Blagojevic M. V. Popovic N. Konjevig and M. S. Dimitrijevic J.
standard deconvolution procedure. Effects of the inhomogezﬁuasmb.sf’?‘??ro?‘:' Radiat. Tranét, 361(1999.

. *M. S. Dimitrijevic and S. Sahal-Biehot, Astron. Astrophys., Suppl. Ser.
neous plasma end layers were not discussed, but are estii1q 369(1996: Bull. Astron. Belgradel53 101 (1996.
mated to be small for this type of discharge. 5M. J. Seaton, J. Phys. Bl, 3033(1988.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of O Il lines
2 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
3 Low-pressure pulsed arc Stark width of the HeP}J line Adopted from another experiment with similar

gas mixture and same experimental conditions
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Numerical results for B Il

847

Electron
Transition Wavelength Temperature density W, dp,
No. array Multiplet R (K) (10em3) R) Wi /Wi, A) dn/dy,  Acc.  Reference
1 2s-2p 25-2pe 2067.23 106 000 18.1 0.220 1.02 B 2
2065.78 106 000 18.1 0.221 1.03 B 2
2 3s-3p 23-2pe 7835.25 65 000 0.28 0.334 0.82 B 3
72400 0.58 0.602 0.74 B 3
A(72 400-65000 A(0.58-0.28 A(—0.03) 1.77 D 3
7841.41 65 000 0.28 0.311 0.76 B 3
72 400 0.58 0.626 0.76 B 3
A(72 400-6500D A(0.58-0.28 A(—0.03) 1.77 D 3
3 4f-5g 2Fe-2G 4497.73 40000 1.70 4.08 B 1
Bromine doubling the optical pathlength. No mention of possible self-
Br | absorption problems or of competing line broadening mecha-

nisms is made in Ref. Zhowever, this is just an extended
abstract in conference proceedings, not followed up as yet by
publication in a journal

Ground state: $22s?2p®3s23p®3d1%4s24p® 2p; ,
lonization energy: 11.8138 eVv95 284.7 cm't
Djurovic et al have observed the Br | 7938.68 A line The result by Baclawsleét al? for the Br | 4441.74 A line

with a wall-stabilized arc end on. Doppler, instrumental, andVidth is four times smaller than the earlier result of

van der Waals broadening were taken into account. The medengtsorf. For the Br | 4477.72 and 4472.61 A lines, the

sured line width was compared with Sahal-Bret's semi- values of Baclawskét al? are in close agreement with those
. . % 5

classical theory and with a simplified semiclassical approacf €arlier work by Djurovicet al.
by Dimitrijevic and Konjevic® The agreement is much better
in the latter case.

Baclawskiet al? also used a wall-stabilized arc end on to
measure three Br | lines with an optical multichannel ana- ) ) .
|yzer s. Djurovig N. Konjevig and M. S. Dimitrijevic Z. Phys. D16, 255

' . - . (1990.

_ m_ both experiments, plasma homOgene'ty is achieved byzp “gaciawski, A. Goly, I. Ksiazek, and T. WujeSpectral Line Shapes
limiting the bromine vapor and argon mixture to the center AIP Conf. Proc. 386, edited by M. Zoppi and L. UIli¢AIP, Woodbury,

part of the arc column, well away from the electrode areas, NY, 1997, Vol. 9, pp. 307-308.

: ; Lo 2 M. S. Dimitrijevic and N. Konjevig Astron. Astrophys163 297 (1986.
which are operated in pure argon. Self-absorption is checkedR_ D, Bengtson, University of Maryland Technical Note BN-53968.

in Ref. 1 by placing a concave mirror with a light chopper ss_ pjyrovic R. Konjevic M. Platisa, and N. KonjeVicJ. Phys. B21, 739
behind the arc, thereby imaging the plasma on itself and thus(1988.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Wall-stabilized arc Hp Stark width Plasma composition data
2 Wall-stabilized arc Stark width of Ar | 4300 A line Boltzmann plots of Ar and Br lines
Numerical results for Br |
Electron
Transition Wavelength Temperature  density W dm
No. array Multiplet A) (K) (10%em™3)  (A)  wpiwy (A dn/dy Acc. Reference
1 4p*5s-4p*(°P,)6p ‘pD° 4441.74 10 750 0.45 1.26 0.52 N 2
11530 0.70 1.70 1.19 BB 2
4477.72 10 750 0.45 1.49 0.78 et 2
11530 0.70 2.32 1.50 BB 2
2 4p*(®P,)5s—4p*('D,)5p  *P-2P° 4472.61 10570 0.45 1.31 0.65 et 2
11530 0.70 2.00 1.33 BB 2
3 4p*('D,)5s-4p*(*D,)5p  2D-?D° 7938.68 9600 0.28 0.98 2.59 A 1

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002
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Bromine

Brll

Ground state: 4°2s?2p®3s?3p®3d1%s?4p* 3P,
lonization energy: 21.81 e¥175870 cm*

Labatet al! have observed seven Br Il lines in a pulse

KONJEVIC ET AL.

Measured values were compared with those provided by
the modified semiempirical formula of Dimitrijeviand
Konjevic (in a simplified version

Except for the Br Il 4704 and 4816 A lines, for which the
measured halfwidths were 3 and 1.7 times larger than the

d'calculated ones, rather good agreement was found.

low-pressure discharge on a shot-to-shot basis end on. The 1N€ analysis of the Stark parameters of two Br Il lines
discharge was operated in nitrogen with an admixture of broShoWs that they follow predicted regularities within the ex-
mine vapor. The plasma homogeneity was checked by opeRerimental error.
ating the discharge in tubes of various lengths. The lines

were checked for self-absorption by plotting the measured

Lorentzian fractions versus electron density. For all mea-

sureq Br I_I lines, self-absorption was found to bg negligible. 10. Labat, S. Djenize, J. PGrid. M. Labat, and A. Siovic, J. Phys. B
The linewidths were corrected for Doppler and instrumental 54 1251 (199

contributions. 2M. S. Dimitrijevic and N. Konjevic Astron. Astrophys172 345 (1987.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Single wavelength laser Boltzmann slope of six N
interferometer at 6328 A 11l lines
Numerical results for Br Il
Electron
Transition Wavelength ~ Temperature density Wn dm
No. array Multiplet A (K) (104 ecm™3) R) W /Wy, R) dp/dy Acc. Reference
1 5s—5p 5se-5p 4704.85 36 000 1.0 0.76 B 1
4816.70 36 000 1.0 0.52 B 1
2 5s’—5p’ Ip°-1D 4223.89 36 000 1.0 0.50 B 1
3 p°-1F 5332.05 36 000 1.0 0.52 B 1
4 ’D°-%p 4179.63 36000 1.0 0.42 B 1
5 5D°-*D 4928.79 36 000 1.0 0.46 B 1
4930.66 36 000 1.0 0.38 B 1
Bromine Since the set of energy levels for Br Il is rather incom-
Br 1l plete, no calculations of Stark widths have been done for Br
r

Il lines. But an analysis of the Stark parameters of two Br I,

Ground state: $22s?2p®3s?3p®3d1%4s?4p°® *s;,, four Br Il and three Br IV lines shows that they follow,

lonization energy: 35.9 e¥ 289529 cm* within experimental error, the regularity formula derived
Labatet al® have observed four Br Il lines in a pulsed from the simplified modified semiempirical formula of Dimi-

low-pressure discharge end-on, on a shot-to-shot basis. TH&/€vic and Konjevic
homogeneity of the plasma was checked by operating the

discharge in tubes of various lengths. The line shapes were

corrected for self-absorption by plotting the measured
Lorentzian fractions versus electron density. For all Be Il

lines measured, self-absorption was found to be negligible.
The linewidths were corrected for Doppler and instrumental

References

0. Labat, S. Djenize, J. Parid. M. Labat and A. Sréovic, J. Phys. B4,

contributions. The measurements by Lagtal ! are the first
for Br lll.

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002

1251(1991).
2M. S. Dimitrijevic and N. Konjevic Astron. Astrophys172, 345 (1987.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure discharge Laser interferometer at 6328 A Boltzmann slope of six N IlI lines
Numerical results for Br 11l
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A (K) (10" cm ™) A W, /Wi, A dp/dy, Acc. Reference
1 4d-5p 4F4D° 3074.42 56 000 1.0 0.38 B 1
2926.96 56 000 1.0 0.40 B 1
2994.04 56 000 1.0 0.26 B 1
2 2F-2De 3020.76 56 000 1.0 0.30 B 1
Bromine lines measured, self-absorption was found to be negligible.
The linewidths were corrected for Doppler and instrumental
Br v contributions.
Ground state: §22s?2p®3s23p®3d1%s24p? 3P, No Stark width or shift measurements of Br IV have been

lonization energy: 47.31 e¥381 600 cm*

done before. The three observed lines are from the same

Labatet al! have observed three Br IV lines with a pulsed Multiplet and possess similar wavelengths; thus the varia-
low-pressure discharge end-on, on a shot-to-shot basis. THNS in the Stark widths are unusually large.
homogeneity of the plasma and specifically the influence of Reference
cold boundary layers at the ends of the tube were checked by
operating the discharge in tubes of two different lengths, ancio | apat, s. Djenize, J. Piria. M. Labat, and A. Sféovic, J. Phys. B
no effects on the line shapes were found. Also, for all Br IV 24, 1251(1992.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of six N Il lines
Numerical results for Br IV
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm3) A W, /Wi, A) dp/dy Acc. Reference
1 5s—5p 3pe-3D 2907.71 56 000 1.0 0.44 B 1
2820.87 56 000 1.0 0.28 B 1
2842.88 56 000 1.0 0.30 B 1

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002
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Cadmium resonance broadening were negligible. The line profiles were
corrected for the apparatus functich07 A).
Cdll ; ; e ; )
No line shifts were detected within their accuracy of mea
Ground state: 422s%2p®3s23p®3d1%s24p®4di%s?s,,, surement, i.e., within=0.02 A.
lonization energy: 16.908 ev136 374.4 crn* The Stark width measurements have been compared with

Djenize et al! have observed Cd Il lines in a pulsed dis- different approaches of the semiempirical theotyand the

charge end-on, on a shot-to-shot basis. Cadmium was deporéa_tios of experimental to theoretical values cover the range

ited on the electrode surface and sputtered into argonifom 2.28 to 0.55.

helium or Sk carrier gases. The intensities were
reproducible within 18%. The effects of the inhomogeneous
plasma end layers were not discussed. Self-absorption was

assumed to be negligible due to the manner in which the o o )
element was introduced into the plasma. gé\?ﬁn'ﬁ' 4Alb(slrgg;;"°' J. Labat, R. Konjevicand L. Popovig Phys.
The authors assumed that due to the large mass and thgy R Griem, Phys. Revi65 258 (1968.

small concentration of emitters, Doppler, van der Waals and®M. S. Dimitrijevic and N. Konjevic Astron. Astrophys172, 345 (1987).

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Low-pressure pulsed discharge Laser interferometer at 6328 A Boltzmann plot of five S Il spectral lines

Numerical results for Cd Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R (K) (107 cm3) A Wi, /Wi A dp/din Acc. Reference
1 5s—5p 25-2pe 2144.41 23000 1.23 0.056 c 1
30000 1.00 0.042 c 1
2265.02 23000 1.23 0.042 C 1
30000 1.00 0.040 c 1
2 5p—5s 2p°_2p 4415.63 23000 1.23 0.236 B 1
30000 1.00 0.138 c 1
3 5p—5d 2p°_2p 2321.07 23000 1.23 0.112 C 1
2194.56 23000 1.23 0.112 c 1
4 5p—6s 2pe_2g 2748.54 23000 1.23 0.110 C 1
Calcium very small, so that self-absorption can be neglected. van der
Waals and resonance broadening were found to be negli-
Call gible. The intensities were found to be reproducible within
Ground state: §22s?2p®3s?3p%4s?S,), +15% during the shot-to-shot scan of the line profile. The
lonization energy: 11.872 e¥95 751.87 cm't effects of the inhomogeneous plasma end layers were not

Srékovic and Djenizé have observed the Ca Il 3933.67 discussed. _ , , _
A resonance line with a low-pressure pulsed arc end on. Comparisons with calculations, especially with a quantum

Calcium salts were deposited on the inner walls of the dismechanical result, support the assumption of an optically

charge tube, and the discharge was modified to obtain a hdPin Plasma.

mogeneous distribution of calcium in the plasma, with nitro- Reference

gen as the carrier gas. The authors assumed that under their

discharge conditions the concentration of Ca Il emitters iS*A. Sredovic and S. Djenize, Bull. Astron. Belgradet8 7 (1993.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark broadening of the538N I Intensity ratios of N IV to N
spectral line Ill, and N Il to N 1l lines

Numerical results for Ca Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™9) A) Wi /W A) dm/dy,  Acc. Reference
1 4s—4p 25-2pe° 3933.67 43000 1.76 0.286 0.73 —0.140 0.89 B,C 2
Carbon aged the plasma on itself and thus generated two optical

pathlengths that differed essentially by a factor of 2. The

Cl observed line profiles were corrected for Doppler and instru-
Ground state: $22s?2p? 3P, mental broadening with a standard deconvolution program.
lonization energy: 11.260 e¥90 820.41 crnt The results of Mijatovicet al are in excellent agreement

Perezet al’ and Mijatovic et al® measured the Stark with an earlier experimeritThey also indicate that ion dy-
widths and shifts of three 3-4p singlet transitions. Perez Namic treatment of the ioAgproduces little or no improve-
et al. operated a pulsed discharge in mixtures of He andnent.

CO,, with the amount of CQ kept so small that self- All Stark shifts reported in Ref. 3 were measured at the
absorption was negligible. The line profiles were corrected?0Sition of the haliwidth and were compared with the corre-
for Doppler and instrumental broadening. sponding theoretical shifts.

Sohns and Kockdetermined the Stark widths of some

strong vacuum ultraviolet lines—all resonance transitions—

with a wall-stabilized arc under conditions where the lines References

are strongly self-reversed. They applied a model calculation1

based on the equation of radiative transfer to the measured(cl'g';%rez' I. de laRosa, A. M. de Frutos, and S. Mar, Phys. Réd, 8948

line shapes, which recovered the Stark widths. 2E. Soﬁns and M. Kock, J. Quant. Spectrosc. Radiat. Tra#i&f.335
MijatovicC et al® observel C | Stark profiles with a wall-  (1992.

stabilized arc operated in argon with small admixtures of3§-1 '\guli;toi/éCg N-PKE?J'ec;/ti;Q R;- Kobil?grolv, agd S Dégrovlcghy& Rev. E

CO;, and H; (for plasma diagnostigsThe observations were ,J"" J((messén WL Vs\/iesstet,rolglﬁys.e gg’g‘; 2%'02 ('13]5;.5'

done end on, and self-absorption was checked by placing a; garmard, J. Cooper, and E. W. Smith, J. Quant. Spectrosc. Radiat.

concave mirror with a light chopper behind the arc that im- Transf.14, 1025(1974).

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark widths of the He | Boltzmann plot of relative
6678.15 A and H line intensities of C Il lines
2 Wall-stabilized arc Plasma model calculation Blackbody limited VUV lines

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002
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Numerical results for C |

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R) (K) (107 cm™3) A) Wi/ Wi (A)  dn/dy, Acc. Reference
1 2p?-2p3s 3p3pe 1657.01 12 500 1.0 0.042 1.08 B 2
1657.38 12 500 1.0 0.042 1.08 B 2
1656.93 12 500 1.0 0.042 1.08 B 2
2 2s?2p?-2s2p®  3P-°D° 1560.68 12 500 1.0 0.0047 C 2
1561.34 12 500 1.0 0.0047 C 2
1560.71 12 500 1.0 0.0047 C 2
3 Sp3pe 1329.12 12 500 1.0 0.039 B 2
1329.09 12500 1.0 0.039 B 2
1329.10 12 500 1.0 0.039 B 2
4 2p?-2p3d 3p-2pe 1277.55 12 500 1.0 0.115 1.68 B 2
1277.72 12 500 1.0 0.115 1.68 B 2
1277.51 12500 1.0 0.115 1.68 B 2
5 2p2-2p4s Sp_ipe 1276.48 12 500 1.0 0.113 B 2
1276.75 12 500 1.0 0.113 B 2
6 2p?-2p3d 3p23pe 1261.00 12 500 1.0 0.107 0.94 B 2
1260.93 12 500 1.0 0.107 0.94 B 2
1261.12 12 500 1.0 0.107 0.94 B 2
7 2p?-2p3s p_1ipe 1930.90 12 500 1.0 0.059 1.21 B 2
8 2p%-2p3d D-%De 1467.88 12 500 1.0 0.154 B 2
1468.41 12 500 1.0 0.154 B 2
9 2p2-2p4s ID-pe 1467.40 12 500 1.0 0.140 0.82 B 2
10 2p?—2p3d ID-p° 1463.34 12 500 1.0 0.099 1.12 B 2
11 p-1pe 1459.03 12500 1.0 0.119 1.32 B 2
12 g tpe 1751.83 12 500 1.0 0.178 1.37 B 2
13 2p3s—2p(°)4p  P°-tP 5380.34 9900 0.220 0.58 1.03 0.092 069 AC 3
10 300 0.285 0.77 1.04 0.081 061 AC 3
14900-15400 0.91-0.92  2.09-2.22 0.77-0.77 B 1
14 pe1p 5052.17 9320 0.142 0.29 110 A 3
9670 0.185 0.67 0.99 0.37 1.07  AA 3
93870 0.215 0.79 1.01 0.43 1.06 AA 3
9890 0.220 0.81 1.00 0.43 1.03 AA 3
10110 0.255 0.93 0.99 0.49 1.02 AA 3
10 280 0.285 1.06 0.99 0.55 1.01  AA 3
10310 0.290 1.06 0.98 0.56 101 AA 3
14900-15400 0.90-0.94  2.80-3.09 0.75-0.78 B 1
15 lpetg 4932.05 9890 0.220 1.05 0.81 059 082 AA 3
10 280 0.285 1.35 0.80 0.72 066 AA 3
14900-15400 0.89-0.95  3.84-4.55 0.66-0.72 B 1
Carbon sible self-absorption effects as well as the effects of the in-
homogeneous plasma end layers were not discussed, but the
cll measured profiles were corrected for instrumental and Dop-
Ground state: 422s?2p 2Py, pler broadening.
lonization energy: 24.383 e¥196 664.7 cm't Sarandaev and Salakhbwsed a pulsed capillary dis-

Perezet all measured some Stark widths with a pulsedcharge for their measurements, with carbon evaporated from
arc which was Operated in mixtures of He and 2CG'he the internal walls of the Capi”ary. Self-absorption in the car-
amount of CQ was kept so small that self-absorption wasbon lines was checked with a continuum source of known
negligible. The line profiles were corrected for Doppler andtemperature and by comparisons against LS-coupling inten-
instrumental broadening. It should be noted that one of th&ity ratios for lines within multiplets. No significant amounts
transitions they measured, at 4267.26 A, actually consists dif self-absorption were found. The line profiles were cor-
three very closely spaced lines, two stronger ones at 4267.2@cted for Doppler and instrumental broadening.

A and a weaker one at 4267.00 A. Blagojevicet al* observed some C Il Stark profiles end on

Djenize et al? used a pulsed low-pressure arc end on towith a low-pressure pulsed arc using a shot-to-shot scanning
determine the Stark width and shift of the 6784 A line. Pos-technique. The discharge was operated in helium with a
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small admixture of GH,. This admixture was gradually di- for multiplets 2, 3, and 8 are in fairly good agreement with
luted until the intensities of strong C Il lines changed pro-those of Refs. 1, 3, and 4.

portionally to the concentration, indicating the absence of References
self-absorption. Again, the observed profiles were corrected
for instrumental and Doppler broadening. 1C. Perez, I. de la Rosa, A. M. de Frutos, and S. Mar, Phys. Ré¢, 8948

Srekovic et al® observed several C Il lines in a low- (1992. 5 L _ _
Ised d hot-to-shot basis. Th S. Djenize, L. C. Popovicl. Labat, A. Sreovic, and M. Platisa, Contrib.
pressure pulsed arc end-on, on a shot-to-shot basis. The 0Ppjasma physa3, 103(1993.
tical depth was checked by studying intensity ratios of C Il *E. V. Sarandaev and M. Kh. Salakhov, J. Quant. Spectrosc. Radiat. Transf.
lines within low-lying multiplets. A standard unfolding pro- 54 827(1995. ) .
d d for th ibuti fD | B. Blagojevig M. V. Popovig and N. Konjevi¢ Phys. Scr59, 374(1999.
cedure was used to account for the contributions of Dopplefs 5 Sredkovic, V. Drincic, S. Bukvig and S. Djenize, J. Phys. 83, 4873

and instrumental broadening. The results of 8oe et al® (2000.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc  Stark widths of the He | 6678.15B%ltzmann plot of C Il lines
and hydrogen H line

2 Low-pressure pulsed arc  Laser interferometer at 6328 A Relative line intensities of O Il and O Il Meeself-absorption test is
assuming local thermal equilibriugh.TE) reported

3 Pulsed capillary discharge  +stark width Ratio of line intensities of two Cu Il lines Photographic technique

4 Low-pressure pulsed arc  Stark width of the He [lIihe Boltzmann plot of relative intensities
of N Il lines

5 Low—pressure pulsed arc  Laser interferometer at 6328 A Boltzmann plot of O Il and C Il lines
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Numerical results for C Il

Electron
Transition Wavelength Temperature  density W dm
No. array Multiplet R (K) (107 cm™3) R Wi/ Wip (&) dn/dy, Acc. Reference
1 2s2p?—2s23p 2S-?p°  2836.71 17800 1.96 0.530 1.73 0.079 069 BB 5
19 500 1.44 0.388 1.72 B 5
20300 1.25 0.364 1.88 B 5
2837.60 17800 1.96 0.456 1.50 0.090 079 B,B 5
19 500 1.44 0.440 1.99 B 5
20300 1.25 0.426 2.20 B 5
2 25%3s—2s%3p 2S-?pP° 6578.05 17100 0.25 0213 0.81 B 4
17 500 0.23 0.200 083 B 4
17 800 1.96 2.198 1.07 -0.11 016 B,B* 5
18 800 0.31 0.265 0.82 B 4
19 500 1.44 1.128 0.75 B 5
20500 0.98 0.862 0.85 B 5
20000-30000 0.80-1.35 0.70-1.57 0.84-1.15 e 1
22000 2.21 1.88 0.82 -0.11 014 CpD 3
35000 1.43 1.11 0.78 -014 031 CD 3
6582.88 17100 0.25 0.227 0.87 B 4
17 500 0.23 0.206 0.86 B 4
17 800 1.96 2.145 1.04 -0.15 021 B,B' 5
18 800 0.31 0.265 0.82 B 4
19 500 1.44 1.198 0.80 B 5
20500 0.98 0.860 0.85 B 5
20000-30000 0.90-1.35 0.66—1.47 0.71-1.08 e 1
22000 2.21 1.81 0.81 -009 011 CD 3
35000 1.43 1.11 0.79 -0.13 028 CD 3
3 2523p—2s23d 2p°2D  7236.44 17100 0.25 0.290 0.96 B 4
17 100 0.31 0350 0.93 B 4
18 800 0.31 0.353 0.95 B 4
7231.33 17100 0.25 0.298 0.97 B 4
17 100 0.31 0.350 0.93 B 4
17 800 1.96 2.220 0.94 —-0.142 056 B,B* 5
18 800 0.31 0.338 0.91 B 4
19 500 1.44 1.448 0.76 B 5
20500 0.98 0.936 0.80 B 5
7236.19 17800 1.96 2.034 0.87 -0.159 063 B,B" 5
19 500 1.44 1.188 0.69 B 5
20500 0.98 0.914 0.78 B 5
4 25?3p—2s4s 2pe_23  3920.68 12800-30000 0.95-1.50 0.95-1.52 0.99-1.08 toc 1
5 2s?3d—2s24f 2D-2F°  4267.26 12800-31000 0.40-1.33 0.96-2.34 1.30-1.11 C 1
6 2s2p(®P°)3s-2s2p(°P°)3p “P°—*D  6783.91 40000 1.61 1.02 0.75 014 040 C,C 2
7 4pe4s  5648.07 20000-30000 1.10-1.35 0.53-071 e 1
8 4pe4p  5151.08 18300 1.82 0.899 0.093 *B* 5
19 500 1.44 0.768 B 5
20500 0.98 0.616 B 5
5145.16 18300 1.82 0.790 ‘B 5
19 500 1.44 0.996 B 5
20500 0.98 0.801 B 5
20000-35000 0.90-1.35 0.50-0.93 tC 1
20000-35000 0.90-1.35 0.44-0.74 tC 1
5143.49 18300 1.82 1.194 0.147 Bt 5
19 500 1.44 0.980 B 5
20500 0.98 0.860 B 5
20000-35000 0.90-1.35 0.32-0.89 tC 1
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Carbon of intensity ratios of C Il lines within low-lying multiplets. A
standard unfolding procedure was used to account for the
c i contributions of Doppler and instrumental broadening. The
Ground state: 2252 1S, results of Srékovic et al® agree with those of Kusch.
lonization energy: 47.888 e¥386 241.0 cm* Blagojevicet al® measured the Stark widths of several C

Istref- measured the Stark widths of two C Il lines with a Il transitions with a low-pressure pulsed arc end on with a
Z-pinch plasma end on, using a shot-to-shot scanning ted?_hot-to-shot scanning technique. The opt_lcal thlckn(_ess of the
nique. The line profiles were checked for the absence ofn€s(@nd to some extent the homogeneity of the discharge
self-absorption and were deconvoluted by a standard procé‘-’as tested with the introduction of a movable electrode, thus

dure to account for the contributions from Doppler and in-Créating different plasma observation lengths. —Self-
strumental broadening. absorption was minimized by optimizing the composition of

Blagojevicet al? used a low-pressure pulsed arc and em-f[he gas mixture and the total pressure. The contributions of
ployed a shot-to-shot scanning procedure to determine th@Strumental and Doppler broadening were accounted for by
Stark widths of some 8-3p transitions. All observations @PPlying a standard deconvolution procedure.
were carried out in the end-on configuration.

Negligible self-absorption for the C Il lines was achieved
by diluting the GH, admixture to the helium carrier gas
untll_ thellntenhsmes of the .strongesr: lines were I|r:§arlyhpro- 1L Istrefi, Rev. Roum, PhysS3, 667 (1988,
portional to the gas adm'Xture_' The measured IN€ SNapesg, gjagojevic M. V. Popovig N. Konjevig and M. S. Dimitrijevic J.
were corrected for Doppler and instrumental broadening with Quant. Spectrosc. Radiat. Transt, 361 (1999.

a standard deconvolution procedure. 3A. Srekovic, V. Drincic, S. Bukvig and S. Djenize, J. Phys. 83, 4873
i 3 . ; : (2000.

Sredovic et al’ observel a C Il line in a linear Io_w 441 3. Kusch, Z. Astrophys67, 64 (1967)
pressure pulsed arc end-on, on a S.h_Ot'to'ShOt basis. S?If"B. Blagojevig M. V. Popovig and N. Konjevi¢ J. Quant. Spectrosc. Ra-
absorption was estimated to be negligible, based on studiegdiat. Transf.67, 9 (2000.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark width of the He JIlire Boltzmann plot of N Il lines
2 Low-pressure pulsed arc Stark width of the He JIIhe Adopted from another experiment with similar

experimental conditions where temperature is measured
from the Boltzmann plot of N IlI lines

3 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of O Il and C Il lines

5 Low-pressure pulsed arc Stark width of the He JIIihe Boltzmann plot of N Il lines
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Numerical results for C 1lI

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A (K) (107 cm™3) A) Wi /Wi, A dn/dyy ~ Acc.  Reference
1 2s2p—2p? pe_1D 2296.89 13800 0.91 0.324 B 3
15700 1.45 0.400 B 3
17 800 1.96 0.427 —0.001 B,C 3
19 000 1.66 0.390 B 3
20300 1.25 0.386 B 3
2 2s3s-2s3p 3s-3pe 4647.42 18 800 0.31 0.162 0.98 B 5
19100 0.41 0.200 0.92 B 5
19500 0.39 0.188 0.91 B 5
19 800 0.44 0.220 0.95 B 5
65 000 0.28 0.083 0.90 B 2
72 400 0.58 0.161 0.88 B 2
78 300 0.76 0.219 0.93 B 2
4650.25 18 800 0.31 0.161 0.97 B 5
19500 0.39 0.190 0.92 B 5
19 800 0.44 0.222 0.96 B 5
65 000 0.28 0.083 0.90 B 2
72 400 0.58 0.170 0.93 B 2
78 300 0.76 0.219 0.93 B 2
4651.47 18 300 0.33 0.160 B 5
18 800 0.31 0.166 1.00 B 5
19100 0.41 0.202 0.93 B 5
19500 0.39 0.194 0.94 B 5
19 800 0.44 0.223 0.96 B 5
65 000 0.28 0.083 0.90 B 2
72 400 0.58 0.163 0.89 B 2
3 2p3s-2p3p 3pe_3p 4659.06 32800 4.66 6.14 *C 1
4673.95 32800 4.66 3.23 ‘C 1
Carbon Sredovic et al* measured the Stark widths of two C IV

lines of the same multiplet with a low-pressure pulsed arc

CIv end-on, on a shot-to-shot basis. Self-absorption was esti-
Ground state: §22s°S,, mated to be negligible, based on studies of intensity ratios of
lonization energy: 64.494 e¥520178.4 cm't C Il lines within low-lying multiplets and the observation

k that the C IV concentration is much smaller than that of C II
at the electron temperature of this experiment. A standard
ynfolding procedure was used to account for the contribu-

lines were tested for possible self-absorption effects, but n§ons of Doppler and instrumental broadening. The results of

’ - 4 . . . . .
indications were seen for the operating conditions selected®'€&oVvic etal.” exhibit considerable scatter, considering

Also, the measured line shapes were fitted to Voigt functionsinat the Stark widths are for lines from the same multiplet.

so that the contributions of Doppler and instrumental broad e theoretical comparison data are from the semiclassical

ening could be subtracted. calculations of Dimitrijevicet al®

Glenzeret al. observed side on and emphasized that the
observed center part of their plasma is rather homogeneous,
and that no cold boundary layers exist. Blagojesti@l., who References
observed end on, did not discuss the effect of cooler plasma-
end layers in the electrodes. However, the triply ionized car-1g gjenzer, N. 1. Uzelac, and H.-J. Kunze, Phys. Re45A8795(1992.
bon atoms should recombine there rather quickly, and pro2B. Blagojevic M. V. Popovig N. Konjevig and M. S. Dimitrijevic J.
duce only very small plasma inhomogeneity effects. ,Quant. Spectrosc. Radiat. Tranéi, 361(1999.

The increments in shift measured by Blagojestcal. be- gﬁ psr;lD'S”;'rtg’ge‘ggls('lggga"BrehOt’ and V. Bommier, Astron. Astrophys.,
tween the two electron densities indicated in the table are ina srekovic, V. Drincic, S. Bukvic and S. Djenize, J. Phys. 8, 4873
the opposite direction from those predicted by théebory. (2000.

Glenzeret al! employed a gas-liner pinch for their Star
width measurements, while Blagojévet al? used a low-
pressure pulsed arc. In both experiments, the strongest C |
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the He Il Adopted from another
P, line experiment with a similar gas

mixture and the same
experimental conditions
4 Low-pressure pulsed arc Laser interferometer at Boltzmann plot of O Il and
6328 A C Il lines

Numerical results for C IV

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet R (K) (107 cm™d) A wy/wy, R) dn/dy,  Acc.  Reference
1 3s-3p 2g-2pe 5801.31 15700 1.45 1.138 B 4
17 000 1.87 1.296 B 4
17 800 1.96 1.317 B 4
18 300 1.82 1.264 B 4
19 000 1.66 1.196 0.80 B 4
72 400 0.58 0.244 0.84 B 2
78 300 0.76 0.313 0.84 B 2
80100 0.80 0.329 0.85 B 2
A(80100-7240p A(0.80-0.58 A(0.03 D 2
81 300 15 6.7 0.92 B 1
99 800 24 9.7 0.86 B 1
5811.97 15700 1.45 0.964 B 4
17 000 1.87 1.154 B 4
17 800 1.96 1.084 0.072 B,B 4
18 300 1.82 1.074 B 4
19 000 1.66 1.042 0.70 B 4
19 500 1.44 0.762 0.59 B 4
19 800 1.37 0.735 0.60 B 4
20300 1.25 0.694 0.62 B 4
72400 0.58 0.229 0.79 B 2
78 300 0.76 0.304 0.82 B 2
A(80100-7240p A(0.80-0.58 A(0.03 D 2
Chlorine pathlength. Doppler, instrumental, as well as van der Waals

broadening were taken into account. The measured line-

Cl widths are two times larger than the calculated semiclassical
Ground state: 422s°2p®3s?3p° 2P;), values?? while the simplified semiclassical approdgbro-
lonization energy: 12.9676 e¥104 590.7 cm* vides agreement within 10%.
Djurovic et al! have observed four CI | lines with a wall- References

stabilized arc end on. The center part of the arc column was
operated in argon with admixtures of GE} (10%) and H, 1?- Dgirovic N. Konjevig and M. S. Dimitrijevic Z. Phys. D16, 255
; ; ; 1990.
0,
(5%), W_h|le the electrode regions Were run in pure argon.,g g i prenoe Astron, Astrophysl, 91 (1969.
The optical depth was measured with a mirror arrangements sahal-Biehot, Astron. Astrophys2, 322 (1969.

which imaged the arc column on itself and thus doubled the*m. S. Dimitrijevic and N. Konjevic Astron. Astrophys163 297 (1986.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Wall-stabilized arc i4 Stark width Plasma composition data

Numerical results for CI |

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A (K) (10"em™® A wy/wy (A dy/dy,  Acc.  Reference
1 3p*(®P)4s—3p*('D)4p  2P-2D° 4491.03 9800 0.315 0.25 2.19 A 1
4623.94 9800 0.315 0.28 2.32 A 1
2 ’D-2pe 8084.51 9400 0.220 0.54 2.0 B 1
8085.56 9400 0.220 0.54 2.0 B 1
Chlorine The results of Kobilarov and KonjeVichave been com-

pared with values obtained with the modified semiempirical

Chi formulas of Dimitrijevicand Konjevié and of Dimitrijevic
Ground state: §22s5°2p®3s23p* 3P, and Krsljanin®
lonization energy: 23.814 e¥192 070 cm'! The experiment-to-theory width ratios are 1.34 and the

Kobilarov and Konjevié have observed CI Il lines in a Shift ratios are 1.59.
low-pressure pulsed arc on a shot-to-shot basis end on. A
controlled quantity of the element of interest was diluted in
helium in order to obtain optically thin conditions. Self- References
absorption was checked by comparing the line intensity ra-
tios within multiplets with known values and by varying the | _ o
plasma length. The line profiles were corrected for instru-,R: Kobilarov and N. KonjevicPhys. Rev. A4l 6023(1990.

. . M. S. Dimitrijevic and N. Konjevi¢ J. Quant. Spectrosc. Radiat. Transf.

mental and Doppler broadening using a standard deconvolu-24 451 (1980.

tion procedure. 3M. S. Dimitrijevic and V. Krsljanin, Astron. AstrophysL65, 269 (1986.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 Relative intensities of O Il
A and Stark width of the 4366.90 and 4369.31 A lines
Pascherz He Il line and Boltzmann plot of O I
3754, 3707, 3703 and 4369
A lines

Numerical results for CI Il

Electron
Transition Wavelength ~ Temperature density Wn, dm
No. array Multiplet A (K) (10 cm™3) R) W /Wy, R dp/dy, Acc. Reference
1 4s'—4p’ 3pe-3p 4336.21 27 000 0.9 0.28 0.03 A B 1
31000 1.4 0.41 0.03 A, B 1
4343.63 27000 0.9 0.28 0.03 A, B 1
31000 1.4 0.42 0.03 A, B 1
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Chlorine The measurements of Kobilarov and Konjeévirave been
compared with values obtained from the modified semi-
ch empirical formulas of Dimitrijevicand Konjevié and of
Ground state: $22s?2p®3s?3p®“S;), Dimitrijevi¢c and Krsljanin® The experiment to-theory width
lonization energy: 39.61 e¥319500 cm'* ratios are typically 1.1 and the shift ratios are approximately
Kobilarov and Konjevi¢ observed Cl Il lines in a low- 1.7.

pressure pulsed arc on a shot-to-shot basis end on. A con-

trolled quantity of chlorine was diluted in helium in order to Ref

obtain optically thin conditions. Self-absorption was checked elerences

by comparing measured line intensity ratios within multiplets | _ o

with well-known data and by varying the plasma length. The ,R- Kobilarov and N. KonjevicPhys. Rev. A41, 6023(1990.

. . . M. S. Dimitrijevic and N. Konjevi¢ J. Quant. Spectrosc. Radiat. Transf.
line profiles were corrected for instrumental and Doppler 24 451 (1980.

broadening using a standard deconvolution procedure. 3M. S. Dimitrijevic and V. Krsljanin, Astron. AstrophysL65, 269 (1986.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 Intensity ratio of two O I
A and Stark width of the lines and Boltzmann plot of
Pascherx He Il line four O 1lI lines

Numerical results for CI llI

Electron
Transition Wavelength ~ Temperature density W dm

No. array Multiplet R (K) (107 cm™3) R) Wi /Wi, R) dm/dy,  Acc. Reference
1 4s—4p 4pAD° 3656.95 27000 0.9 0.18 —0.02 B',C 1
31000 1.4 0.26 —0.02 AC 1
3705.45 27000 0.9 0.16 —0.02 B',C 1
31000 1.4 0.24 —-0.02 AC 1
3670.28 27000 0.9 0.18 —0.02 B",C 1
31000 1.4 0.26 —-0.02 AC 1
2 4s'—4p’ 2D-2F° 3560.68 27000 0.9 0.18 —0.02 B",.C 1
31000 1.4 0.26 —0.02 AC 1
3530.03 27000 0.9 0.18 —0.02 B',C 1
31000 1.4 0.27 —0.02 AC 1

Copper absorption in the resonance line due to the very low concen-

tration of copper atoms in the argon—helium plasma. A stan-

Cul dard deconvolution procedure was used to account for other
Ground state: $22522p®3s?3p%3d'%4s?2S,), broadening mechanisms. Effects of the inhomogeneous
lonization energy: 7.7264 e¥62 317.60 crnt plasma end layers were not discussed.
Skuljan et al! have photoelectrically observed the Cu | Reference

3247 A resonance line end on with a pulsed arc superim-

posed on a glow Qischarge. Qopper was evapora_ted from the_ skuljan, s. Bukvicand S. Djenize, Publ. Obs. Astron. Belgrdie 127
electrodes, and it was estimated that there is no self- (1995.
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Key data on experiment

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed Laser interferometer at 6328 A Intensity ratio of Ar Il 5009.0
arc, superimposed on a A and Ar | 6965.0 A lines

glow discharge

Numerical results for Cu |

Electron
Transition Wavelength ~ Temperature density Wn dm
No. array Multiplet A (K) (10cm 3 R) W, /Wi, R) dp/dy, Acc. Reference
1 4s—4p 25-2pe 3247.54 17000 0.66 0.095 B 1
Copper The authors want to point out that the advantage of their
source is that a high electron density can be reached:
Cull 1.8—2.0< 10" cm 3. At this density, Stark broadening is so

Ground state: §22s?2p®3s23p®3d101s, dominant that all other causes of line broadening as well as
lonization energy: 20.2924 e¥163669.2 crmt instrumental broadening may be neglected. No previous data

A pulsed capillary discharge was used for the Cu Il Stark@® gvailablg for comparison. It should be not_eq that_the ques
width measurements by Fishmanhal? (The same data were within tr_le triplets show unusually large variations in their
already published in Ref. 1The cathode contained a small Stark widths.
amount of copper in order to keep self-absorption to at most
to a few percent. The Cu Il lines were photographically ob-
served side on, 0.5-1.0 mm from the end of the capillary.
The electron density was measured to be constant over the
radius, and the line profiles therefore do not vary over the £ V- Sarandaev and M. Kh. Salakhov, Opt. Spectr¢sSSR 66, 268
transverse cross section. A pulsed continuum light source) s Fishman, E. V. Sarandaev, and M. Kh. Salakhov, J. Quant. Spectrosc.
was used to check and correct optical depth effects. Radiat. Transf52, 887 (1994.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Pulsed capillary discharge HBtark width Intensity ratios of three pairs of Cu Il lines Photographic technique
2 Pulsed capillary discharge Intensity ratio of two Cu Il lines and source function Photographic technique

of the Cu | 3247 A line

Numerical results for Cu Il

Electron
Transition Wavelength ~ Temperature density Wm dm
No. array Multiplet A) (K) (107 cm3) A) Wi, /Wy, A) dp/dy, Acc. Reference
1 4s—4p Ip-3p° 2400.11 24000 19.2 0.79 C 2
2 4p—5s 3pe_2p 2403.33 24000 19.2 2.38 ‘C 2
3 SFe-%D 2506.27 24000 19.2 2.44 B 2
2544.80 24000 19.2 2.71 B 2
2485.79 24 000 19.2 2.17 B 2
2713.51 24 000 19.2 2.40 ‘C 2
4 3p°-3D 2689.30 24000 19.2 2.30 B 2
2666.28 24 000 19.2 2.59 C 2
2590.53 24 000 19.2 1.75 C 2
5 R ) 2769.67 24000 19.2 2.57 B 2
6 pe_3p 2877.70 24000 19.2 2.40 C 2
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Fluorine Hong and Fleuriérmeasured the Stark widths of several F
| lines with a Z pinch in a He—Sfgas mixture side on.
Fl Self-absorption effects were estimated to be at a moderate
Ground state: $22s?2p® 2P;), level, and Abel inversions were performed to obtain the
lonization energy: 17.4228 ev140524.3 cmt plasma conditions at the center of the discharge. Since the

Djurovic et all measured two 8-3p transitions with a results were published as an extended abstract for a confer-

wall-stabilized arc end on. A concave mirror behind the arc€Nc€ or_1|y, With_ important experimental details missing,_the
(with a light chopperimaged the light source onto itself and uncertainty estimates presented here are of an approximate

thus effectively doubled the optical path, allowing precise™@ture:

checks for self-absorption. The optical depth was made neg-

ligible with the appropriate composition of a gas mixture

containing Sk. Confining this gas mixture to the center part References

of the arc column completely avoided plasma inhomogeneity

problems. The Stark profiles were obtained from the mea- =~ o S

sured line shapes with a standard deconvolution procedure(sl'ggluro"'c N. Konjevig and M. S. Dimitrjevic Z. Phys. D16, 255
which accounts for the contributions of Doppler and instru- 2p_Hong and C. FleurieSpectral Line Shapesdited by R. Stamm and B.
mental broadening. Talin (Nova Science, Commack, NY, 1993/0l. 7, pp. 123-124.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Wall-stabilized arc I3 Stark width Plasma composition data
2 Z pinch Stark widths of the He I lines Ratios of Sd F | lines No details as to which He | lines are used;

no details about temperature measurements

Numerical results for F |

Electron
Transition Wavelength  Temperature density Wn dm
No. array Multiplet A) (K) (10" cm ™) A) W /Wy, (A) dn/dy,  Acc. Reference
1 2p*3s-2p*(°P)3p 4p_ipe 7398.65 23500 1.9 0.68 0.88 B 2
7482.72 23500 1.9 0.73 0.95 B 2
742565 23500 1.9 0.65 0.84 B 2
7552.24 23500 1.9 0.74 0.96 B 2
2 4pAD° 6902.48 23500 1.9 0.63 0.89 B 2
6909.82 23500 1.9 0.70 0.99 B 2
6834.26 23500 1.9 0.62 0.88 B 2
6870.22 23500 1.9 0.55 0.78 B 2
6795.53 23500 1.9 0.62 0.88 B 2
3 4pige 6239.65 23500 1.9 0.60 0.83 B 2
6348.51 23500 1.9 0.71 0.98 B 2
4 3s—(*D)3p 2D-2F° 7309.03 10 000 0.27 0.25 B 1
7314.30 10 000 0.27 0.26 B 1
Fluorine measured line intensity ratios within multiplets with LS-

coupling ratios. Good agreement was found by these authors,
indicating small self-absorption effects. The contributions of

Doppler and instrumental broadening were eliminated by ap-
Ground state: $2s%2p* °p, . plying a standard deconvolution technique to the observed
lonization energy. 34.971 e¥282058.6 cm Voigt profiles. The Stark shifts were measured relative to

Djenizeet al! measured the Stark widths and shifts of eightunshifted lines emitted from the same plasma at late times of
F Il lines with a low-pressure pulsed arc operated i3 &fd  the discharge, at when the electron density is considerably

observed end on, using a shot-to-shot scanning procedurgmajjer, No shifts were detected for the'3 3p” triplet and
The optical depth of the lines was checked by comparing

F
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singlet transitions within the precision of the measurement®oppler broadening, a standard deconvolution procedure
(0.02 A). The effects of inhomogeneous plasma end layersvas used. The effects of inhomogeneous plasma end layers
were not discussed. near and in the electrodes are not discussed, but are esti-
Blagojevicet al?> measured the Stark widths of two mul- mated to be quite small.

tiplets with a low-pressure pulsed arc end on. The line pro-
files were recorded with a shot-to-shot scanning technique.
Conditions with negligible line self-absorption were found
by diluting the Sk admixture to helium until the strongest
line intensities were strictly prqportional to the concentratipn 1. Djenize, J. Labat, A. Sfieovic, O. Labat, M. Platisa, and J. Piurihys.
of SF;. To recover the Stark widths from the measured Voigt sy 44, 148(1991).

profiles, produced by contributions from instrumental and 2B. Blagojevic M. V. Popovig and N. Konjevi¢ Phys. Scr59, 374(1999.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of F Il lines and intensity
ratios of F Ill to F Il lines
2 Low-pressure pulsed arc Stark width of the HePJ] line Boltzmann plot of N Il lines

Numerical results for F Il

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet R (K) (107 cm3) A wnlwy, (A dn/dy  Acc. Reference
1 2p33s—2p3(*s°)3p 550 5p 3847.09 33000 1.15 0.248 1.16 B 1
45000 1.90 0.348 0.06 ‘BC 1
3849.99 33000 1.15 0.224 1.04 B 1
45000 1.90 0.348 0.06 ‘BC 1
2 350 3%p 4024.73 16 300 0.31 0.065 0.84 B 2
17 100 0.25 0.048 0.78 B 2
17 500 0.23 0.048 0.85 B 2
18 800 0.31 0.060 0.79 B 2
19 500 0.39 0.076 0.80 B 2
4025.50 16 300 0.31 0.063 0.82 "B 2
17 100 0.25 0.051 0.81 B 2
17 500 0.23 0.050 0.89 B 2
18 800 0.31 0.059 0.78 B 2
19 500 0.39 0.076 0.80 B 2
3 2p®3s'-2p%(?D°)3p’  3D°-°D 4109.16 33000 1.15 0.162 B 1
45000 1.90 0.296 B 1
4119.21 45000 1.90 0.250 B 1
4 SDe-p 3541.77 33000 1.15 0.230 B 1
45000 1.90 0.354 B 1
5 ID°-F 4299.17 33000 1.15 0.212 ‘B 1
45000 1.90 0.360 B 1
6 ID°-1D 3202.76 45000 1.90 0.250 B 1
7 2p%3p-2pd(*s°)ad Sp-SDe° 3505.63 33000 1.15 0.276 1.17 B 1
45000 1.90 0.522 0.08 ‘BC* 1
8 Sp23pe 4103.09 17 100 0.25 0.060 0.79 B 2
4103.53 17 100 0.25 0.063 0.82 B 2
Fluorine line was checked by comparing the measured line intensity
ratios within two strong F Il multiplets with LS-coupling
F ratios. Good agreement was found, indicating minimal self-
Ground state: §22s22p3 433/2 absorption effec.ts. The con_tnpuuons of Dopp!er and instru-
lonization energy: 62.708 e¥505 777 cm - mental broadening were eliminated by applying a standard

deconvolution technique to the observed \Voigt profile. The

Djenize et al! measured the Stark width and shift of a F Stark shift d relative t hifted li itted
[l line in SFg with a low-pressure pulsed arc end on using a ark shitt was measured refative 1o unshitted fines emitte

shot-to-shot scanning procedure. The optical depth of th&rom the same plasma at late times of the discharge the time
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when the electron density is considerably smaller. No shifivas minimized by optimizing the composition of the gas

was detected for the F Il line within the precision of the mixture and the total pressure. The contributions of instru-
measurementg0.02 A). The effects of inhomogeneous mental and Doppler broadening were accounted for by ap-
plasma end layers were not discussed. plying a standard deconvolution procedure.

Blagojevicet al? measured the Stark widths and shifts of
several F Il transitions with a low-pressure pulsed arc end
on with a shot-to-shot scanning technique. The optical thick- o _ )
ness of the line¢and to some degree the homogeneity of the 2'0?1434”'13552'1533“ A. Sreovic, O. Labat, M. Platisa, and J. Purkehys.
discharge was tested by the introduction of a movable elec- 25 gjagjevic M. V. Popovic and N. Konjevic J. Quant. Spectrosc. Ra-
trode, thus creating different plasma lengths. Self-absorption diat. Transf.67, 9 (2000.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of F Il lines and intensity
ratios of F Ill to F Il lines
2 Low-pressure pulsed arc Stark width of the HePJ] line Boltzmann plot of N Il lines

Numerical results for F Il

Electron
Transition Wavelength  Temperature density W dm

No. array Multiplet A) (K) (107 cm™®) A wpiwy, (A dn/dy,  Acc.  Reference
1 3s-3p 2p-2p° 3174.13 33400 0.64 0.082 ‘B 2
39700 0.83 0.092 B 2
46 000 1.05 0.122 B 2
3174.73 39700 0.83 0.096 B 2
46 000 1.05 0.144 B 2
2 3p-3d 2D°-2F 2833.96 39700 0.57 0.054 ‘B 2
2835.61 39700 0.57 0.057 ‘B 2
3 2p?3p’-2p%('D)3d’  2P°-?P 3154.39 33000 1.15 0.112 B 1
45000 1.90 0.202 B 1

Fluorine tinuum radiation. Intensity ratios of multiplet components

were checked and found to adhere to LS-coupling ratios,

FIvV thus showing that no appreciable self-absorption was
Ground state: §°2s%2p? %P, present. The contributions of Doppler and instrumental
lonization energy: 87.140 e¥702 830 cm ! broadening were taken into account with a deconvolution

Uzelacet al! measured the Stark width of &33p tran- procedure based on the fitting of the observed Voigt profile.
sition with a gas-liner pinch side on. The F IV ions, obtained
from a 10% mixture of Sgin hydrogen, were concentrated References
in the center part of the discharge where the plasma is rather
homogeneous. Thus, no cold boundary layers exist. They | uzelac, S. Glenzer, N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
plasma reproducibility was checked by monitoring the con- Rev. E47, 3623(1993.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
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Numerical results for F IV

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (10 cm™9) A) Wn/wy,  (A)  dn/dy,  Acc.  Reference
1 2p3s-2p(?P°)3p  3P°-3D 2820.74 110 000 13.6 0.64 B 1
122 000 9.4 0.50 B 1
167 000 15.7 0.72 B 1
Fluorine Blagojevicet al® measured the Stark widths of two tran-
v sitions with a low-pressure pulsed arc end on with a shot-to-

shot scanning technique. The optical thickness of the lines

Ground state: 422s?2p 2P,
lonization energy: 114.24 ev¥921430 cm'!

Uzelac et al! and Glenzeret al® measured the Star

(and to some degree the homogeneity of the dischamgs
tested by the introduction of a movable electrode, which cre-
K ated different plasma lengths for observation. Self-absorption

widths of 3—3p and 3-3d transitions with a gas-liner Was minimized by optimizing the composition of the gas
pinch side on. The fluorine ions, obtained from a 10% mix-Mixture and the total pressure. The observed line profiles

ture of S in hydrogen for the test gas, were concentrated ivere fitted to Voigt functions, so Fhat the contributions of
the center part of the discharge where the hydrogen plasma fastrumental and Doppler broadening could be subtracted.
rather homogeneous, as was experimentally checked. It is a S°Me experimental results could be compared 3W'th the
special feature of the gas-liner pinch that cold boundary layimProved semiclassical calculations of Blagojeetcal.

ers for the test ions are essentially absent. The plasma repro-
ducibility was checked by monitoring the continuum radia-
tion, and intensity ratios of multiplet components were found
to adhere to LS-coupling ratios, showing that no appreciable
self-absorption was present. The contributions of DopplerN. I. Uzelac, S. Glenzer, N. Konjeid. D. Hey, and H.-J. Kunze, Phys.
and instrumental broadening were taken into account with aggeglffzgf‘jzi(lﬂii'and H.-J. Kunze, J. Phy27B413 (1994
deconvolution procedure based on the fitting of the observedg gjagojevic M. V. Popovic N. Konjevic, and M. S. Dimitrijevic Phys.
\oigt profiles. Rev. E54, 743(1996.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
3 Low-pressure pulsed arc Stark width of the Hé|) line Boltzmann plots of the relative intensities
of the F VI and F V lines
Numerical results for F V
Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet R (K) (107 cm™3) R Wn/wy,  (A)  dn/dy,  Acc.  Reference
1 3s—(*S)3p 25-2pe 2450.63 71200 2.54 0.116 1.04 *B 3
294 800 37.7 1.53 1.66 B 2
2 3p—(*s)ad 2pe_2p 2703.96 71200 2.54 0.134 1.01 ‘B 3
135800 25.9 0.97 1.02 T 2
3 2s2p3s—2s2p(3P°)3p 4pe—D 2702.30 135800 25.9 0.97 ‘C 2
167 000 15.7 0.71 B 1
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Fluorine conditions. The contributions from Doppler and instrumental
broadening, both about 15% of the overall linewidths, were

F Vil taken into account.
Ground state: 4°2s2S, Good agreement was obtained with the semiclassical cal-
lonization energy: 185.186 ev1 493629 cm! culations of Dimitrijevicand Sahal-Brehot? as shown in the

Glenzeret al! measured the Stark widths of the two com- {able below.

ponents of the 83p doublet with a gas-liner pinch. They References

observed side on the center part of the discharge where the ol L Unsel s K ol Line Shasesdited b
plasma is rather homogeneous and a cold boundary layer |s§" Stg:qzrf]“ana 5 'ZF(Z\I?:GCN?Ca Séieﬁc:,ng)rizqraack,lrll\leY 1;5;;'76’ pp%’
essentially absent. The two multiplet components yielded the 119.150.

same value for the Stark width and had an intensity ratio of2m. S. Dimitrijevic and S. Sahal-Bihot, Astron. Astrophys., Suppl. Ser.
2:1 in accordance with LS coupling, thus confirming that the 101 587(1993.

line emission was optically thin under the selected plasma

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering

Numerical results for F VII

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R) (K) (10" cm™d) R) Win /Wi A) dm/dy,  Acc. Reference
1 3s-(*S)3p 25 2pe 3246.56 167 100 15.7 0.87 1.06 B 1
192 600 21.0 1.11 1.09 B 1
214 700 29.2 1.49 1.11 B 1
3276.99 167 100 15.7 0.87 1.08 B 1
192 600 21.0 1.11 1.11 B 1
214 700 29.2 1.49 1.14 B 1
Helium the pulsed low-pressure arc experiment of Djergzal.” be-
cause their arc channel is expanded into wide open spaces at
He | both ends. Smaller uncertainties due to these effects may be
Ground state: §2 1S, also introduced in some of the other experim&fhtd
lonization energy: 24.5874 ev198 310.68 cm? whereas this is not a problem in the work of Vigiet al?

(side-on observationsind of Bischeret al® (no cold bound-
ary layers in their sourge About half of the authors use
hot-to-shot scanning techniques, while others use optical
ultichannel analyzers which provide complete line profiles

Eight experiments with pulsed plasma soutc@swvere
performed for prominent lines of this spectrum. The optica
depth for the center parts of the lines was checked either b
variation of the discharge length® including the doubling

of the optical path by a mirror arrangement, or by the dilu-" €ach shot. . . o
tion of the helium component of the plasfauimerans For the theoretical comparison data, the quasistatic ap-

et al! calculated the optical depth at the line centers for theprqmm;mon was alway_s useql.l '_A‘S pomte(;l] out in Refs. 3 and
conditions of their experiment. Other authctsimply stated 8, ion dynamic corrections will improve the agreement.

that they had addressed the self-absorption problem, but dig 't Should f";)a'l'y bg noted thhat some ‘lat"?‘ C%”_ta";]ed in Ref.
not provide any details. 6 were not tabulated since t ey were o tained In the range of

The contributions to the measured line widths by mecha_nonideal plasma conditions. Also, the shifts reported in Ref.

nisms other than Stark broadening, mainly instrumental an§ Weré measured at the position of the halfwidth and were
Doppler broadening, were discussed by all authors and werg®MPared with the corresponding theoretical shifts.

either taken care of by standard deconvolution techniques or References

found to be negligible for the higher electron densities. The

effects of inhomogeneous plasma end layers have not beef, gyimerans, E. J. Iglesias, D. Mandelbaum, and A. Sanchez, J. Quant.
discussed much. They were expected to be of significance inSpectrosc. Radiat. Trangf2, 39 (1989.
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2B. T. Vujicic, S. Djurovig and J. Halenka, Z. Phys. D1, 119 (1989; S. 6S. Bischer, S. Glenzer, Th. Wrubel, and H.-J. Kunze, J. Quant. Spectrosc.
Djurovic (private communication Radiat. Transf54, 73 (1995.
°R. Kobilarov, N. Konjevi¢ and M. V. Popovic Phys. Rev. A0, 3871 7S Djenize, Lj. Skuljan, and R. KonjevidJ. Quant. Spectrosc. Radiat.
4(1989- Transf.54, 581(1995.
C. Perez, |. de la Rosa, A. M. de Frutos, and S. Mar, Phys. Réx%, 8785 8Z. Mijatovic, N. Konjevig, M. Ivkovi¢, and R. Kobilarov, Phys. Rev. &L,

(1997).
5C. Perez, J. A. Aparicio, |. de la Rosa, S. Mar, and M. A. Gigosos, Phys. 4891(1995.

Rev. E51, 3764(1995.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1

Low-pressure pulsed arc

Stark width and shape of
the He 1 4471 A line

Line-to-continuum ratio at
two wavelengths

2 Laser-produced plasma Stark widths of the He | Line-to-continuum ratio at
3889 and 5016 A lines two wavelengths

3 Low-pressure pulsed arc Laser interferometer at Intensity ratio of O Il
6328 A impurity lines

4 Low-pressure pulsed arc Twyman—Green Intensity ratio of He Il to He
interferometer at five | lines and line intensity
wavelengths model

5 Low-pressure pulsed arc Twyman—Green Boltzmann plot of He | lines
interferometer at two
wavelengths

6 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering

7 Low-pressure pulsed arc Laser interferometer at Intensity ratios of Ar Il to Ar
6328 A | and He Il to

He I lines
8 Low-pressure pulsed arc G@aser interferometer at H, line-to-continuum ratio

10.6 um
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Numerical results for He |

Electron
Transition Wavelength Temperature density W dm

No. array Multiplet A) (K) (107 cm™3) A Wi, /Wi A) dp/dyn Acc. Reference

1 1s2s-1s2p !s°-'P  20581.30 24400 0.077 1.18 1.38 B 1
25500 0,091 1.18 1.15 B 1
25500 0.099 1.14 1.02 B 1

2  1s2s-1s3p 1S°-P 5015.68 19000 0.200 1.76 1.04 *B 4
19100 0.235 1.89 0.94 B 4
19 200 0.269 2.00 0.90 B 4
21400 0.034 0.27 1.03 —0.09 1.10 AB 8
22100 0.288 211 0.86 B 4
22700 0.045 0.38 1.09 -0.12 1.09 AB 8
23600 0.059 0.47 1.02 —-0.15 1.08 AB 8
30150 0.323 2.37 0.87 A 4
35550 0.469 2.64 0.88 A 4
36 450 0.646 4.40 0.79 A 4
39600 0.401 2.97 0.89 A 4
40950 0.626 3.96 0.74 A 4
41100 0.451 3.42 0.91 A 4
41350 0.556 3.98 0.85 A 4
41850 0.515 3.78 0.88 A 4
42050 0.488 3.72 0.91 A 4
40 000 0.090 —-0.08 0.44 B 7

3 3s-3pe 3888.65 31000 0.54 1.24 0.86 B 3
32000 0.19 0.46 0.93 B 3
35000 0.85 1.98 0.86 A 3
35500 0.35 0.87 0.94 B 3
A(35000-3100p A(0.85-0.54 A(0.19  0.89 B 3
A(35500-3200D0 A(0.35-0.19 A(0.11) 1.10 c 3
36 000 0.61 1.51 0.92 B 3
39000 0.11 0.04 0.75 B 7
40 000 0.28 0.11 0.76 B 7
42000 0.98 2.50 0.94 A 3
A(42 000-36 00D A(0.98-0.61 A(0.30 1.20 B" 3

4  1s2s-1s4p 3S-3p° 3187.74 21400 0.034 0.26 0.98 0.10 1.38 B 8
22700 0.045 0.32 0.91 0.13 1.34 AB 8
23600 0.059 0.43 0.93 0.17 1.31 AA 8

5 1s2p-1s3s 'P°-!S 7281.35 16 000-25 000 0.10-1.43 0.71-13.0 0.83-0.96 0.47-5.72 1.14-0'B* B 5
40000 0.060 0.16 0.77 B 7

6 3pe3s 7065.19 21400 0.034 0.17 0.98 0.11 1.27 B 8
22700 0.045 0.22 0.96 0.14 1.21 - 8
23600 0.059 0.29 0.95 0.19 1.24 AA 8

7 1s2p-1s3d 'P°-'D 6678.15 19000 0.200 1.75 0.99 B 4
19 100 0.235 2.02 0.97 B 4
19200 0.269 2.26 0.98 B 4
19 300 0.025 0.22 1.11 0.09 1.23 Bt 8
21400 0.034 0.32 1.17 0.13 1.29 Bt 8
22100 0.288 2.27 0.89 B 4
22700 0.045 0.43 1.17 0.16 1.24 AA 8
23600 0.059 0.57 1.17 0.23 1.23 AA 8
26700 0.71 6.2 0.97 B 2
27 600 0.81 6.8 0.92 B 2
28700 0.915 7.6 0.91 B 2
30100 0.97 8.0 0.90 B 2
30150 0.323 2.31 0.82 A 4
32500 1.06 8.4 0.86 B 2
34 800 1.23 8.8 0.77 B 2
35300 1.62 11.5 0.76 B 2
35550 0.469 2.62 0.84 A 4
36 450 0.646 4.24 0.73 A 4
39600 0.401 2.83 0.82 A 4
40950 0.626 4.07 0.73 A 4
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Numerical results for He I—Continued

Electron
Transition Wavelength Temperature density W dm

No. array Multiplet A) (K) (10 em3) Ay wp/wy, A) dn/dyy,  Acc.  Reference
41 350 0.556 392 0.80 A 4
41 850 0.515 3.78 0.84 A 4
42 050 0.488 355 0.84 A 4
40 000 0.090 0.20 0.87 B 7

8 3pe-3D 5875.62 31000 0.54 2.00 0.93 B 3
35000 0.85 3.18 0.93 A 3
A(35000-3100p A(0.85-0.54 A(—-0.17) 1.26 (o4 3
36 000 0.61 245 1.01 A 3
42 000 0.98 3.95 1.00 A 3
A(42 000-36 00D A(0.98-0.61 A(—0.28) 1.63 B 3
44 600 4.9 205 1.02 —0.94 0.63 B,B 6

9 1s2p-1s4s  3P°-=3S 4713.15 19000 0.200 1.78 0.89 *B 4
19100 0.235 205 0.87 B 4
19200 0.269 217 0.83 A 4
22100 0.288 266 0.90 A 4
30 150 0.323 295 0.86 A 4
35550 0.469 3.62 0.94 A 4
36 450 0.646 6.67 0.94 A 4
39600 0.401 4.06 0.93 A 4
40950 0.626 6.22 0.90 A 4
41100 0.451 466 0.95 A 4
41 350 0.556 551 0.90 A 4
41 850 0.515 5.05 0.97 A 4
42 050 0.488 441 0.82 A 4
19 300 0.025 0.23 094 0.15 1.23 AB 8
21400 0.034 0.31 0.92 0.20 1.23 AA 8
22700 0.045 041 0.92 0.27 1.25 AA 8
23600 0.059 054 0.91 0.34 1.22 AA 8

lodine In Ref. 1, semiempirical calculations are citetiwhich

Ground state:
1522522p®3s23p®3d1%s?4p®4d1%s?5p° 2P;,,
lonization energy: 10.4513 e¥84 295.4 cm' !

Djurovic et al}? have observed several iodine lines with a

provide average experiment-to-theory ratios of 0.60 and
0.71, respectively, for the widths. In Ref. 2, it was shown that
of semiclassical and simplified semi-classical calculafibns

the simplified version provides better agreement with the ex-
periment. Studies of regularities and similarities for the Stark
widths and shifts of analogous transitions of halogens were

2 :
wall-stabilized arc end on. The arc was operated in argorfS° performed;” and the regular behavior expected was

and the center part, which was utilized for measurement o

und.

the line profiles, was supplied with an admixture of 5% |I-H

to the argon gas. A mirror, plus a light chopper, was placed

behind the arc to check for possible self-absorption via dou- References

bling the pathlength. Doppler, instrumental, as well as van

der Waals broadening were taken in account. The line pro+g pjjrovicand N. Konjevic z. Phys. D11, 113(1989.

files were photoelectrically recorded with a spectrometer of2s. Djurovig N. Konjevi and M. S. Dimitrijevi¢ Z. Phys. D16, 255

0.1 A resolution and were digitized.

No other measurements are available for comparison, buj

(1990.
3N. Konjevicand W. L. Wiese, J. Phys. Chem. Ref. Da& 1307(1990.
S. A. Freudenstein and J. Cooper, Astrophy2# 1079(1978.

some results given in Ref. 1 have already been published iy s pimitrijevic and N. Konjevic Astron. Astrophys163 297 (1986.

our 1990 critical review.

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002

6S. Sahal-Brehot, Astron. Astrophysl, 91 (1969.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Wall-stabilized arc H Stark width Plasma composition data

Numerical results for | |

Electron
Transition Wavelength ~ Temperature density Wn dm
No. array Multiplet A) (K) (10" cm ™) A W /Wi, R) dp/dy, Acc. Reference
1 6s—6p ApApe 8043.74 9300 0.21 0.74 A 1
9400 0.23 0.24 A 1
2 ‘pD° 5586.36 9400 0.23 0.40 A 1
5764.33 9400 0.23 0.37 A 1
3 2p4pe° 6082.43 9300 0.21 0.09 B 1
9400 0.23 0.44 A 1
6293.98 9400 0.23 0.41 A 1
4 4p_2pe 5427.06 9400 0.23 0.38 A 1
5 2p-2pe 5894.03 9200 0.18 0.10 B 1
9400 0.23 0.43 A 1
6 2p_2g° 6359.16 9300 0.22 0.40 A 1
7 6s—7p ‘p4D° 4862.32 9400 0.23 1.30 A 1
9400 0.22 0.49 B 1
8 2p-2p° 5234.57 9200 0.18 0.45 A 1
9400 0.23 1.39 A 1
9 4pige 4896.75 9400 0.23 1.20 A 1
10 4pApe 4916.94 9200 0.18 0.45 A 1
9400 0.23 1.26 A 1
11 2p_Ape 5119.29 9200 0.18 0.60 A 1
9400 0.23 1.57 A 1
5204.15 9200 0.18 0.60 B 1
9400 0.23 1.57 A 1
12 6s—8p 4pADe 4102.23 9400 0.23 0.29 3.42 A 2
13 6s'—8p ’D-D° 7700.20 9300 0.20 1.47 2.50 A 2
14 7305.43 9300 0.20 1.43 2.40 B 2
15 7087.76 9400 0.22 1.69 2.57 B 2
lodine The linewidths were corrected for Doppler and instrumen-
tal contributions. No other measurements are available for
Hi comparison.
Ground state: Fair agreement was found with data calculated according
15%2522p83s?3p®3d1%4s24p®4di%s?5p 3p, to the simplified semiempirical formula of Dimitrijeviand
lonization energy: 19.131 e¥154 304 cm'! Konjevic.?
Labat et al* have observed three | Il lines in a linear
pulsed discharge end-on, on a shot-to-shot basis. The plasma
is assumed to be homogeneous, but the effects of inhomoge- References

neous end layers were not discussed. The driving gas is ni-

tmg?n ata pressure of 130 Pa, and iodine vapor V\./as_ added @8_ Labat, S. Djenize, J. Labat, J. Pyrand A. Srékovic, Phys. Lett. A.
partial pressures of between 13 and 43 Pa. The iodine pres-j43 455 (1990.

sure was kept very low to reduce self-absorption. 2M. S. Dimitrijevic and N. Konjevic Astron. Astrophys172, 345 (1987.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of six spectral
lines of doubly ionized nitrogen
Numerical results for | 1l
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm3) A) W, /Wi A) dm/di, Acc. Reference
1 6s—6p 55°-%p 5161.20 64 000 1 0.44 B 1
2 35°-3%p 5625.69 64 000 1 0.78 B 1
3 6s'—6p’ 3p°-3F 5345.15 64 000 1 1.02 B 1
lodine vapor was added at partial pressures of between 13 and 43

I 11
Ground state:

15?25?2p®3s?3p®3d*%4s24p®4d1%s?5p° 1S, ,

lonization energy: 33.0 e¥ 266 000 cm *

Pa. The iodine pressure was kept at a minimum to minimize
self-absorption. The linewidths were corrected for Doppler
and instrumental contributions.

No other measurements are available for comparison, and
no theoretical comparison data exist.

Labat et al! have observed three | IIl lines in a low-

pressure pulsed discharge end-on, on a shot-to-shot basis. The

Reference

plasma was assumed to be homogeneous, but the effects of
the inhomogeneous end layers were not discussed. They |apat, s. Djenize. J. Labat, J. Fyramd A. Srékovic, Phys. Lett. A.

driver gas was nitrogen at a pressure of

130 Pa, and iodine143 455(1990.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of six spectral lines
of doubly ionized nitrogen
Numerical results for | 11l
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A (K) (10" cm ™) A W, /Wi, A) dm/dg, Acc. Reference
1 a a 3963.16 64 000 1.0 0.38 B 1
2 a a 3613.81 64 000 1.0 0.38 B 1
3 a a 3153.88 64 000 1.0 0.30 B 1

3 ines are not spectroscopically classified.

Iron

Fe |
Ground state: 822s°2p®3s23p®3d®4s®°D,

lonization energy: 7.9024 e¥63 737.1 cm

1

optical thickness of the lines was tested by varying the den-
sity of the emitters in neon carrier gas and by looking for
variations of the intensity ratios of lines within multiplets. A
carbon arc was also used to compare line maxima with
blackbody intensities at the same temperature and wave-
length. The observed linewidths were corrected for other

Lesageet al! measured the Stark widths of several Fe Ipossible causes of line broadening in order to obtain the
lines with a shock tube under various plasma conditions. Th&tark widths. The plasma temperature was varied over a
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range of 6600-10250 K, and this showed a significant incharge. Iron was evaporated from the electrodes. The very
crease of the Stark widths with the temperature. For the Felbw concentration of emitters minimizes self-absorption ef-
5383 A line the results agree, within the error bars, withfects for the Fe I lines in the argon—helium plasma, which is
Freudensteinsresults, done for a narrower range of tem- observed end on.
perature. They also agree with Freudenstein’s and Freuden-
stein and Cooper’s simple theoretical fornftior the lower
temperatures.

de Frutoset al? have measured six Fe | Stark widths with
a Iaser—_generated plasma. The_ lines were checked fpr selfl—A' Lesage, J. L. Lebrun, and J. Richou, Astrophys360 737 (1990
absorption effects, and the profiles were corrected for instru- yivate communication
mental broadening. Stark-shift values are reported for the?’a. M. de Frutos, A. Pueyo, L. Sabatier, R. Fabbro, and J. M. CBpac-

first time for these lines. The authors did not state the accu- tral Line ShapegNova Science, Commack, NY, 1993/0. 7, p. 143.
racy of their measurements. ;.ra‘]desllguzljinf (?-.gg;kva. Sredkovic, and S. Djenize, Bull. Astron. Bel-
SkUIJan etal” have photoelectrlcally observed two Fe | 4S. Freudenstein, Ph.D. thesis, University of Colorado, 1997.

Stark widths in a low-pressure arc initiated by a glow dis- ®S. Freudenstein and J. Cooper, Astron. Astropf{s 283 (1979.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Shock tube He—Ne laser interferometer at Fe | line intensity ratios
3.39 um
2 Continuous CQlaser Known Stark width of the Fe | Intensity ratio of two Fe | lines
5383 A line
3 Low-pressure pulsed arc He—Ne laser interferometer at Intensity ratio of Ar Il to Ar | lines
6328 A

Numerical results for Fe |

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (10" cm ™) A) W /Wi, A) dn/dyy, Acc. Reference
1 3d’4s-3d’4p  aF-y°D° 3245.97 13000 0.38 0.262 B 3
2 3d%4s4p— z'D°—e’D 4260.47 6000 0.10 0.11 0.051 C.B 2
3d%4s5s
3 3d%4s4p— z’'D°—°D 3239.46 13000 0.38 0.357 B 3
3d%4sad
4 3d%4s4p— 2°D°-e°D 5393.17 6000 0.10 0.09 0.050 B,B 2
3d®4s5s
5 3d’4p-3d’4d  2°G°—e°H 5383.37 6000 0.100 0.212 -0.03 B,C 2
6600 0.04 0.032 D 1
6700 0.04 0.028 D 1
7400 0.04 0.046 C 1
8145 0.115 0.1373 B 1
8200 0.08 0.096 C 1
8400 0.25 0.360 C 1
8697 0.19 0.2763 A 1
8942 0.216 0.4144 B 1
9000 1.0 1.30 C 1
9025 0.282 0.3876 A 1
9097 0.26 0.2689 C 1
9200 0.83 0.96 C 1
9339 0.325 0.5605 A 1
9385 0.376 0.6298 B 1
9417 0.4 0.533 B 1
9500 1.07 1.5 D 1
9737 0.55 0.6325 D 1
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Numerical results for Fe I—Continued

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet R (K) (107 cm™3) R Wi /W A) dm/dy,  Acc. Reference
9839 0.434 1.1305 (o} 1
9860 0.66 0.94 D 1
9900 0.50 0.66 D 1
10190 0.58 1.1686 A 1
10250 0.66 1.1678 A 1
10273 0.53 0.6491 C 1
10484 0.595 1.1903 A 1
11970 0.112 0.3167 A 1
12291 0.165 0.4364 B 1
12 305 0.15 0.3673 A 1
12760 0.231 0.6824 A 1
12910 0.254 0.6334 A 1
13019 0.282 0.7879 A 1
13274 0.420 1.229 A 1
13 305 0.388 0.808 (o} 1
13385 0.376 1.013 A 1
13449 0.43 1.242 A 1
14074 0.537 1.4693 A 1
5424.07 6 000 0.100 0.28 -0.07 B,C 2
5369.96 7400 0.04 0.02 C 1
8200 0.08 0.10 C 1
8400 0.25 0.34 B 1
9000 1.00 0.96 B 1
9200 0.83 0.84 C 1
9500 1.07 1.12 D 1
9860 0.66 0.76 D 1
9900 0.50 0.60 D 1
5367.47 7 400 0.04 0.024 C 1
8200 0.08 0.12 C 1
8 400 0.25 0.40 B 1
9000 1.00 1.34 B 1
9200 0.83 1.26 C 1
9500 1.07 1.36 D 1
9900 0.66 1.08 D 1
9900 0.50 0.92 D 1
6 22G°—e®H 5415.20 6 000 0.10 0.28 —0.064 B,B 2
7 400 0.04 0.06 C 1
8200 0.08 0.164 C 1
8400 0.25 0.48 B 1
9000 1.00 1.42 B 1
9200 0.83 1.46 C 1
9400 0.50 0.92 D 1
9500 1.07 1.80 D 1
9900 0.66 1.12 D 1
5410.91 6 000 0.10 0.21 —0.053 B,B 2
7400 0.04 0.06 C 1
8200 0.08 0.12 C 1
8400 0.25 0.40 B 1
9000 1.00 1.60 B 1
9400 0.50 0.84 D 1
9500 1.07 1.90 D 1
9900 0.66 0.92 D 1
7 2°G°-15G 5404.12 7 400 0.04 0.034 C 1
8200 0.08 0.13 C 1
8400 0.25 0.36 B 1
9000 1.00 1.08 B 1
9200 0.83 1.22 C 1
9400 0.50 0.76 D 1
9500 1.07 1.30 D 1
9900 0.66 0.86 D 1
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Iron contribution is negligible under these conditions. The experi-
mental data were compared to values obtained from trend
Fe ll analysis. The agreement between measured and predicted
Ground state: $°2s?2p%3s?3p®3d®4s°Dy, values is within 40%.
lonization energy: 16.1879 e¥130563 cm * We have reduced the accuracies estimated for the 2598.37

Puric et al® have photoelectrically observed two multip- and _2373.74 A lines, since their_measured_hqlfwidths differ
gonsiderably from all other halfwidth data within the respec-

lets of Fe Il in a low-pressure pulsed arc discharge end oiY - h )
with a shot-to-shot scanning technique. Iron is evaporatefV® Multiplets. The measured widths are compared with
those obtained from the semiclassical calculations by

from the electrodes. The amount of Fe Il ions released was =2~ ~"%
estimated to be small enough not to cause any selfPIMitrijevic.
absorption. The effects of inhomogeneous plasma end layers

were not discussed. The line profiles were corrected for in-

_stru_mental and Doppler broadening. van der_WaaIS broadean. Puric S. Djenize, A. Srevic, S. Bukvig S. Pivalica, and J. Labat,
ing is smaller by more than an order of magnitude compargd Astron. Astrophys., Suppl. Set02, 607 (1993.

to the above mentioned effects and was neglected. The i0AM. S. Dimitrijevic, Astron. Astrophys., Suppl. Setl1, 565 (1995.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Ratios of S lll to S Il line
intensities

Numerical results for Fe Il

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (107em® (A wp/w, (A)  dyn/dy, Acc. Reference
1 3d%(°D)4s-3d°(°D)4p  a®D-z°D° 2598.37 28 000 1.06 0.044 0.67 C 1
29 000 1.64 0.058 0.58 B 1
30000 1.95 0.070 0.60 B 1
2607.09 29000 1.27 0.058 0.75 B 1
29 000 1.64 0.076 0.76 B 1
30000 1.95 0.100 0.85 B 1
2611.87 28000 1.06 0.072 1.09 B 1
29000 1.64 0.090 0.90 B 1
30000 1.95 0.096 0.82 B 1
2613.82 28 000 1.06 0.044 0.67 B 1
29 000 1.64 0.072 0.72 B 1
30000 1.95 0.088 0.75 B 1
2617.62 28 000 1.06 0.050 0.76 B 1
29 000 1.64 0.072 0.72 B 1
30000 1.95 0.084 0.72 B 1
2 a’D-z°F° 2373.74 28 000 1.06 0.062 1.09 C 1
2382.04 28 000 1.06 0.048 0.84 B 1
29000 1.64 0.080 0.93 B 1
30000 1.95 0.090 0.89 B 1
2388.63 28 000 1.06 0.044 0.77 B 1
30000 1.95 0.076 0.75 B 1
2404.43 27 000 0.63 0.030 0.88 B 1
2404.89 28000 1.06 0.042 0.74 B 1
29 000 1.64 0.066 0.77 B 1
30000 1.95 0.081 0.85 B 1
2406.60 28 000 1.06 0.038 0.67 B 1
30000 1.95 0.080 0.79 B 1
2410.52 28000 1.06 0.042 0.74 B 1
2410.07 28 000 1.06 0.040 0.70 B 1
2413.31 29000 1.64 0.068 0.79 B 1
30000 1.95 0.094 0.93 B 1
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conditions. C, Stark constants were obtained, utilizing
known transition probabilities. Th€, constants were con-

verted to Stark widths for a temperature of 13000 K, close to

the mean value of the measured arc temperatures.
Schinkdh et al® have observed 12 near-infrared Kr | line

Uzelac and Konjevit have used a linear flash tube of shapes with a wall-stabilized arc end on. Their observations

variable plasma observation length to record a Kr I line ends/ere done for optically thin conditions, which were achieved

on. This feature enabled them to take self-absorption of thﬁy ut.|I|zmg another gas as the principal carrier gas gnd by
X . . eeping the krypton admixture under 10%. The experimental
line profile accurately into account. Doppler and van der,

Waals broadening were found to be negligible under thei#me profiles were corrected for Doppler and instrumental

: . . . broadening by applying a fitting procedure by Goly and
experimental conditions, and instrumental broadening WaYQNenigerg v?/hic);] alﬁ)gvbls tghe treatrr?erﬁ)t of weakly Zsymrietric
taken into account. Their measured Kr | 5870.9 A linewidth rofiles ’The widths of given by Schiftoet al. are smaller
is less than half the value calculated with a simple semiclasgy factérs of 15-2.5 '?han thgse reported By E r@isal 10
sical formulgz, but is in agreem_ent with the experim_ental Undetected seh;-abs.orption in Ref. 10 may be partly réspon-
results of Vitel and Skowronékin the small overlapping ’

region (see Fig. 1 in Ref. l The measured Stark shifts of sible for these systematic differences,
Uzelac and Konjevitare about 35% smaller than calculated
values?

Lesageet al* have measured several Kr | lines emitted
from a shock-heated plasma photographically. Smalliy | | elac and N Konjevic). Phys. B22, 2517 (1989,
amounts of krypton and hydrogen were added to the neorm. s. pimitrijevic and N. Konjevic Astron. Astrophys163, 297 (1986.
carrier gas. The linewidths were corrected for self- ®Y. Vitel and M. Skowronek, J. Phys. B0, 6493(1987.
absorption, Doppler, van der Waals and instrumental broad;A- Lesage, D. Abadie, and M. H. Miller, Phys. Rev.48, 1367(1989.
ening. (Pl.gI;I?e)ln and D. Meiners, J. Quant. Spectrosc. Radiat. Trahaf.197
The result for the Stark width of the Kr | 5570.3 A line T, Brandt, V. Helbig, and K. P. NickThe Physics of lonized Gases, SPIG

lies between earlier results of Klein and Meireend of 1980(contributions (Boris Kidric Institute of Nuclear Sciences, Beograd,

Brandtet al® Yugoslavia, 1980 p. 208.
) . . 7J. P. Knauer and M. Kock, J. Quant. Spectrosc. Radiat. Tr&6s563
Knauer and Kockobserved two Kr | resonance lines with (1996. Q P

a wall-stabilized arc end on. The arc was operated in purep. Schinkah, M. Kock, and E. Schulz-Gulde, J. Quant. Spectrosc. Radiat.
krypton at atmospheric pressure. The lines thus have largeTranst.64 635(1999. _

optical depths and are strongly self-reversed due to absorp-(Al'ggg'y and S. Weniger, J. Quant. Spectrosc. Radiat. Tra8@f147
tion in the cool electrode regions. Therefore a radiativg transwow g Ernst, B.-H. Miller, and T. Zaengel, Physica Gmsterdan 93,

fer model was developed and tailored to the experimental 414 (1978.

Ground state: §22s?2p®3s23p®3d1%s24p°® 1s,
lonization energy: 13.9996 ev112 914.35 cm?

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Linear flash tube Stark width ofH,, Ratio of Kr | and Kr Il lines
4 Diaphragm shock tube Stark width bif Equations for shock wave
compressed and heated
plasma
7 Wall-stabilized arc Derived from temperature Kr 1 8509 A optically thick
using the LTE model and Kr | 4502 A optically
thin lines and continuum
radiation
8 Wall-stabilized arc Emission coefficient for Total line emission

continuum radiation of rare
gases

coefficient of Ar I 4806 A
and Kr 1l 4577 A lines
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Numerical results for Kr |

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet R) (K) (10 cm3) R) Wn/wy, (A dn/dy,  Acc.  Reference
1 4p%—4pS5s 1s{1/2]° 1164.87 13000 1.0 0.0202 B 7
2 1s[3/2]° 1235.84 13 000 1.0 0.0182 ‘B 7
3 55—5p [3/2]°—[1/2] 7587.41 10000 0.1 0.10 B 8
4 [3/2]°—[3/2] 7601.54 10 000 0.1 0.086 B 8
7694.54 10 000 0.1 0.08 B 8
8190.05 10 000 0.1 0.086 B 8
8298.11 10 000 0.1 0.09 B 8
5 [3/2]°—[5/2] 8104.36 10000 0.1 0.113 B 8
8112.90 10 000 0.1 0.10 B 8
8776.75 10 000 0.1 0.093 B 8
6 55—5p’ [3/2]°=[1/2] 5570.29 11000 1.0 0.86 B 4
7 [3/2]°—[3/2] 5870.91 11500 45 3.0 1.0 ::] 1
11 650 6.4 4.3 1.3 BB 1
11 900 7.6 5.2 1.6 BB 1
12 500 8.7 6.0 1.9 BB 1
12 750 10.2 6.8 1.9 BB 1
8 55— 6p [3/2]°=[3/2] 4273.97 11000 1.0 2.75 B 4
4463.69 11 000 1.0 2.63 B 4
9 55’ —5p’ [1/2]°—[1/2] 7685.24 10 000 0.1 0.093 B 8
7854.82 10 000 0.1 0.090 B 8
10 [1/2]°—[3/2] 8059.50 10 000 0.1 0.083 B 8
8263.24 10 000 0.1 0.105 B 8
Krypton
Kr I
Ground state: $22s?2p®3s23p®3di%4s24p® 2P,
lonization energy: 24.360 e¥196 474.8 cm't
Finding list
Wavelength(A) No. Wavelength(A) No. Wavelength(A) No. Wavelength(A) No.
3651.02 16 3906.18 21 4268.81 17 4633.89 9
3718.02 19 3920.08 12 4292.92 2 4658.88 1
3718.60 14 3921.68 20 4300.49 8 4739.00 1
3728.04 15 3994.84 4 4322.98 22 4762.44 7
3735.78 13 4057.04 10 4355.48 2 4765.74 2
3741.64 19 4065.13 11 4431.69 2 4811.76 2
3744.80 13 4088.34 11 4436.81 3 4825.18 8
3778.05 13 4098.73 4 4475.01 10 4832.08 1
3783.09 13 4109.25 11 4577.21 9 4846.61 6
3875.44 18 4145.12 5 4615.29 6
3894.71 12 4250.58 7 4619.17 7

Uzelac and Konjevit have used a linear flash tube of carrier gas. The linewidths were corrected for self-
variable plasma observation length to record three Kr Il linesabsorption, Doppler, van der Waals, and instrumental broad-
end on. The variable-length feature enabled them to takening.
self-absorption of the line profiles accurately into account. A Bertuccelli and Di Roccbhave measured a fairly large
small amount of hydrogeri3%) was added to the low- number of Kr Il line widths using a low-pressure pulsed
pressure krypton gas to measure the electron density via theapillary discharge and a shot-to-shot technique, observing
H, profile. Doppler and van der Waals broadening wereend on. Competing broadening mechanisms were found to be
found to be negligible under these experimental conditionspegligible, but instrumental broadening was taken into ac-
and instrumental broadening was taken into account. count.

Lesageet al? have measured several Kr Il lines emitted Di Roccoet al* measured line shifts for some Kr Il lines.
from a shock-heated plasma photographically. SmalBut they did not provide any information on the plasma con-
amounts of krypton and hydrogen were added to the neoditions. Thus, their results are not tabulated.
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Milosavljevic et al® have measured several Kr Il lines in a agreement with those calculated by Popoviand
low-pressure pulsed arc end on in pure krypton. Line profileDimitrijevic® with the modified semiempirical approach.
were recorded on a shot-to-shot basis. The optical depth wadilosavljevic et al® also measured Stark shifts and found
checked by measuring the relative intensities of Kr Il linesthat the shifts for the lines of multiplet Nos. 2 and 6, as well
within the 5s*P—5p “P° multiplet and by comparing them as the lines at 4619.17 and 4577.21 A were essentially zero.
with well-known intensity data. Agreement was obtained

within the estimated uncertainties, thus indicating little or no References
self-absorption. The line profiles were corrected for instru- ;
mental and Doppler broadening. IN. I. Uzelac and N. Konjevicl. Phys. B22, 2517(1989.

. ith l . I d listed i 2A. Lesage, D. Abadie, and M. H. Miller, Phys. Rev.48, 1367(1989.
Comparisons with earlier experimental data listed in OUrsg geruceelli and H. O. Di Rocco, Phys. Séd, 138 (1997.

previous reviews are not conclusive since they are all SUs4H. 0. Di Rocco, G. Bertuccelli, J. Reyna Aimandos, F. Bredice, and M.
pected of systematic errors. Gallardo, J. Quant. Spectrosc. Radiat. Trar4f.161 (1989.
The Stark widths measured by Milosavljévdit al® are ®V. Milosavljevic, S. Djenize, M. S. Dimitrijevicand L. C. PopovicPhys.
. ) Rev. E62, 4137(2000.
smaller than those in Refs. 1-3, often by about factors of 2.5 ¢ popovicand M. S. Dimitrijevic Astron. Astrophys., Suppl. Sei27,

On the other hand, the data in Ref. 5 are in satisfactory 295(1998.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Flash tube Stark width ofH,, Intensity ratio of Kr Il to Kr | line
2 Diaphragm shock tube Stark width bif, Hz and Ne | 5852 A line intensities Photographic technique
and line-reversal technique
3 Low-pressure pulsed Known experimental Stark Saha relation and measurements of
capillary discharge widths of five Kr Il lines electrical conductivity
5 Low-pressure pulsed arc 6328 A laser interferometer Intensity ratio of Kr Il to Kr | lines

Numerical results for Kr I

Electron
Transition Wavelength  Temperature density Wm dm
No. array Multiplet A) (K) (10" cm ™) A) Wi /Wi, A) dm /dyn Acc. Reference
1 5s—5p 4pApe 4739.00 11 000 1.0 0.49 B 2
11 500 4.5 1.8 B 1
11 650 6.4 2.6 B 1
11 900 7.6 3.1 B 1
12500 8.7 3.4 B 1
12 750 10.2 4.0 B 1
14500 0.265 0.120 c 3
17 000 1.65 0.338 -0.014 c,.c 5
4658.88 11 000 1.0 0.45 B 2
11 500 4.5 1.8 B 1
11 650 6.4 2.6 B 1
11 900 7.6 3.0 B 1
12 500 8.7 35 B 1
12 750 10.2 4.0 B 1
14 500 0.265 0.104 c 3
17 000 1.65 0.399 —0.010 B,C 5
4832.08 14500 0.265 0.103 C 3
17 000 1.65 0.429 —-0.014 B,C 5
2 4p-ADe 4355.48 11 000 1.0 0.39 B 2
11 500 4.5 1.7 B 1
11 650 6.4 2.5 B 1
11 900 7.6 2.9 B 1
12 500 8.7 3.4 B 1
12750 10.2 3.9 B 1
14 500 0.265 0.121 C 3
17 000 1.65 0.378 c 5
4765.74 11 000 1.0 0.51 B 2
14 500 0.265 0.112 c 3
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Numerical results for Kr Il—Continued

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (107 cm™3) A) Wi /Wi, A) dm/din Acc. Reference

17 000 1.65 0.454 C 5

4292.92 11 000 1.0 0.30 B 2
14 500 0.265 0.101 o 3
4811.76 14 500 0.265 0.081 C 3
4431.69 11 000 1.0 0.31 B 2
14 500 0.265 0.098 @ 3
3 4p2pe 4436.81 14500 0.265 0.083 e 3
4 4p-2D° 3994.84 14 500 0.265 0.086 C 3
4098.73 14 500 0.265 0.084 C 3
5 ‘pAge 4145.12 14500 0.265 0.079 C 3
6 2p_2pe 4846.61 14 500 0.265 0.096 *C 3
17 000 1.65 0.426 B 5
4615.29 14 500 0.265 0.089 C 3

17 000 1.65 0.454 C 5
7 2p-2pe 4250.58 14 500 0.265 0.081 C 3
4762.44 14 500 0.265 0.097 C 3

4619.17 11 000 1.0 0.54 B 2
14 500 0.265 0.117 @ 3

17 000 1.65 0.305 C 5
8 2pige 4300.49 14500 0.265 0.081 *C 3
4825.18 14 500 0.265 0.102 C 3
9 5s'—5p’ 2D-2F° 4633.89 14 500 0.265 0.100 C 3
17 000 1.65 0.391 —-0.018 c,ct 5
4577.21 14 500 0.265 0.104 *C 3

17 000 1.65 0.449 B 5
10 2p-2pe° 4475.01 17 000 1.65 0.512 —-0.017 c,ct 5
4057.04 14 500 0.265 0.117 C 3
11 °D-2p° 4088.34 14 500 0.265 0.098 C 3
17 000 1.65 0.274 —-0.017 c,ct 5
4065.13 14 500 0.265 0.117 C 3
4109.25 14 500 0.265 0.104 *C 3
12 5p—5d 4D°—“D 3894.71 14 500 0.265 0.092 *C 3
3920.08 14 500 0.265 0.097 C 3
13 4D°—*F 3783.09 14 500 0.265 0.104 C 3
17 000 1.65 0.879 B 5
3778.05 17 000 1.65 0.848 0.090 Bt 5
3744.80 14 500 0.265 0.138 C 3
3735.78 14 500 0.265 0.100 *C 3
14 4D°—4p 3718.60 14 500 0.265 0.124 *C 3
15 2pe_2?p 3728.04 14500 0.265 0.086 C 3
16 2pe_4p 3651.02 14 500 0.265 0.114 *C 3
17 450 AF 4268.81 14500 0.265 0.129 C 3
18 4g0_4p 3875.44 14 500 0.265 0.129 tC 3
19 5p’—5d’ 2F°-2G 3718.02 14 500 0.265 0.089 *C 3
3741.64 14 500 0.265 0.110 *C 3
20 ’pe-2p 3921.68 14 500 0.265 0.178 *C 3
21 2D -2%F 3906.18 14500 0.265 0.111 C 3
22 55"—5p” 2g-_2pe 4322.98 14 500 0.265 0.097 tC 3

Krypton hydrogen. Stark widths were measured for three lines of the

5s°S°—5p °P multiplet. The observed line shapes were fit-
ted to Voigt functions, so that the contributions of Doppler

o oe 6 P;r ”; o2 s 23 and instrumental broadening could be subtracted. They were
Ground state: 4°2s5°2p°3s°3p°3d"4s 4_pl P, compared with simplified semiclassical calculations by Hey
lonization energy: 36.95 e¥298 020 cm and Bregef-® The calculated widths systematically underes-

Ahmadet all have observed Kr IlI line profiles in a gas- timate the experimental results, which is, according to Ref. 1,
liner pinch side on. This source produces a homogeneous anobably due to incomplete knowledge of the Kr Ill energy
optically thin volume of plasma without the usual cold levels.
boundary layers. The test gas was 1% krypton or less in Di Roccoet al* have measured line shifts for several Kr
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[l lines. But since they did not provide any information on References
the plasma conditions, their results are not tabulated.

Milosavljevic et al® have measured several Kr Il lines in
a low-pressure pulsed arc end on in pure krypton. Line pro-t1. Ahmad, S. Bischer, Th. Wrubel, and H.-J. Kunze, Phys. ReG8E6524
files were recorded on a shot-to-shot basis. No optical depth(1998. _
check was made for this spectrum, but a test was made fOZrJ' D. Hey and P. Breger, J. Quant. Spectrosc. Radiat. Tr2dsf349
Kr I_I lines under similar andltlons{see Kr 1). The line 3J. D. Hey and P. Breger, J. Quant. Spectrosc. Radiat. Tradsf427
profiles were corrected for instrumental and Doppler broad- (19g0.
ening. “H. 0. Di Rocco, G. Bertuccelli, J. Reyna Almandos, F. Bredice, and M.

The results of Milosavljeviet al® are in agreement with ~_Gallardo, J. Quant. Spectrosc. Radiat. Trangf.161(1989.
earlier ones of Konje\'/icand Pittmahf at similar tempera- 5V. Milosavljevic, S. Djenize, M. S. Dimitrijevicand L. C. PopovicPhys.
tures. Simplified semiempirical calculations by Dimitrijevic eReV' E62, 4137(2000. :

o : . . N. Konjevicand T. L. Pittman, J. Quant. Spectrosc. Radiat. Tr&815f311

and Konjevic¢ provide values in good agreement with the (1987.
experimental values of Refs. 5 and 6. M. S. Dimitrijevic and N. Konjevi¢ Astron. Astrophys172, 345(1987).

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
5 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of Kr Il
to Kr | lines

Numerical results for Kr 11l

Electron
Transition Wavelength ~ Temperature density Wn dm
No. array Multiplet A (K) (107 cm™d) A W, /Wi, A dp/dy, Acc. Reference
1 5s—5p 5se5p 3351.93 17 000 1.65 0.308 0.032 B,C 5
37 100 5.3 1.14 B 1
42900 6.5 1.15 B 1
42 600 6.6 1.22 ¢ 1
40 600 7.1 1.14 c 1
49 900 10.2 1.41 B 1
56 900 11.6 1.81 B 1
61500 13.9 1.76 B 1
3325.75 17 000 1.65 0.290 0.031 B.C 5
37 100 5.3 1.14 B 1
42 900 6.5 1.15 B 1
42 600 6.6 1.22 c 1
40 600 7.1 1.14 c 1
49900 10.2 1.41 B 1
56 900 11.6 1.81 B 1
61500 13.9 1.76 B 1
3245.69 17 000 1.65 0.300 0.026 B,.C 5
37 100 5.3 1.14 B 1
42900 6.5 1.15 B 1
42 600 6.6 1.22 c 1
40 600 7.1 1.14 ¢ 1
49900 10.2 1.41 B 1
56 900 11.6 1.81 B 1
61500 13.9 1.76 B 1
2 350 3p 3507.42 17 000 1.65 0.328 0.020 B,C 5
3 5s'—5p’ 3p°—3F 3439.46 17 000 1.65 0.306 0.021 B.C 5
3264.81 17 000 1.65 0.214 0.015 B,C 5
4 3p°—3p 3268.48 17 000 1.65 0.261 B 5
5 3pe-%p 3024.45 17 000 1.65 0.280 0.011 B,D 5
6 5s"—5p”" 3pe—2p 3374.96 17 000 1.65 0.480 0.013 B,C 5
7 Spe_3p 3046.93 17 000 1.65 0.395 B 5
8 4d"-5p" 3p°e—2p 3022.30 17 000 1.65 0.455 B 5
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Lead density it can reach (22010 cm 3 which is 10 times
higher than that previously obtained by Millet al2 for the
Pb | same kind of measurements. At these densities, Stark broad-
Ground state: $22s?2p®3s?3p®3d1%s24p®4di%%f 1%5s?  ening is so dominant that all other causes of line broadening
5p®5d1%s?6p? 3P, as well as instrumental broadening may be neglected. The
lonization energy: 7.4167 e¥59819.7 cm! line profiles were recorded photographically. In Ref. 2, the

A pulsed capillary discharge was used for the Pb | Stari€lectron and ion contributions were derived separately using
parameter measurements by Sarandaev and Safbhdwby Eqgs.(4.90 gnd(4.4]) of Ref. 4, but in the present table only
Fishmanet al2 Small amounts of lead were contained in a the total widths are shown.
metallic cathode, so that self-absorption was kept to a few
percent. A pulsed continuum light source was used to correct
optical depth effects. The Pb | resonance line at 2833 A WS |/ sarandaev and M. Kh. Salakhov, Opt. SpectréSSSR 66, 268
the only line which needed to be corrected. The Pb | lines (1gg9. o PRSP ’
were observed side on, about 0.5 mm—1.0 mm from the end!. s. Fishman, E. V. Sarandaev, and M. Kh. Salakhov, J. Quant. Spectrosc.
of the capillary. The electron density was measured to be Radiat. Transf52 887(1994. _
approximately constant and the line profiles therefore do not ™: H: Miller, R. D. Bengtson and J. M. Lindsay, Phys. Rev28 1997
vary over the transverse cross section. The authors pointed; R Griem plasma SpectroscopcGraw—Hill, New York, 1964, p.
out that an advantage of their source is the high electron 452.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Pulsed capillary discharge H, Stark width Intensity ratios of three pairs of Photographic technique
Cu Il lines
2 Pulsed capillary discharge H, Stark width Intensity ratios of Cu Il lines Photographic technique
and Cu | 3247 A line source
function

Numerical results for Pb |

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet R) (K) (10 cm™3) R Wi /Wy, R dm/din Acc. Reference
1 6p—6d 3p-3pe 2614.18 24 000 1.0 0.209 —-0.021 B ,B* 1
2 Sp3F° 2801.99 24000 1.0 0.274 -0.017 B',B* 1
2873.32 24 000 1.0 0.200 0.007 c.C 1
3 6p—7s 3p3pe 2663.61 24000 1.0 0.081 0.049 tet 1
4057.81 24 000 11.0 1.76 1.21 B 2
3639.57 24000 11.0 1.43 1.03 Bt 2
3683.46 24000 11.0 1.43 1.03 Bt 2
2833.06 24000 1.0 0.077 0.062 Bt 1
4 p-3pe 3739.94 24000 11.0 1.54 1.03 8" 2
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Lead

Pb Il
Ground state: $22s5?2p83s?3p83d1%s24p®4d1%fli5s?
5p°5d%s?6p 2P, ,
lonization energy: 15.0322 ev121 243 cm*
Djenize et al! have observed Pb Il lines in a pulsed dis-

ET AL.

Self-absorption for the lines under study was measured and
found to be rather small, not exceeding 15%.

At the high electron density of their capillary discharge,
the Stark widths of the investigated Pb Il lines were so large
(=10 A) that all other types of broadening as well as the
instrumental width(of the order 0.1 A could be neglected.

The results of Fishmaet al? disagree strongly with ear-

charge end-on, on a shot-to-shot basis. The plasma condI€" shock-tube data by Milleet a,l's Fishmanet al. specu-
tions were reproducible within 6%—8%. Plasma homogenel—ated that significant self-absorption in the earlier work is the

ity was assumed, but not experimentally tested. Self¢ause of this discrepancy. For the Pb Il 4245 A line, good
absorption was assumed to be negligible due to the mann@greement is obtained with the results of Petal®

in which the lead was introduced into the plasma. The line- Nevertheless, rather conservative uncertainty estimates
widths were corrected for Doppler and instrumental contri-1ave been applied to the tabulated data, since the results of
butions. An earlier result by Milleet al® for the Pb 11 4386  R€fs. 1 and 2 for the only line where they overlap, the 4386

A line is 3.5 times larger than that of Djenie¢ al. There is Aline, differ by more than a factor of 2.

no line in common with the measurements by Pwial’

Comparisons with Grienrssemiempirical formula and its

modified version yield ratios of 0.88 and 0.96, respectively, , S. Dienize, A. Srékovié, J. Labat, R. Konjevicand M. Brnovic Z. Phys.

between measured and calculated values for the 2203.5 A 24, 1(1992.

resonance line. 2]. S. Fishman, E. V. Sarandaev, and M. Kh. Salakhov, J. Quant. Spectrosc.
Fishmanret al? have photographically observed Pb Il lines SRadiat- Transf52, 887 (1994. _

with a high-density pulsed capillary discharge side on. Ra- Mé%"’“”er‘ R. D. Bengtson, and J. M. Lindsay, Phys. Rev24, 1997

dial electron density measurements based on the Abel invers; pyric M. Cuk, and I. S. LakicevicPhys. Rev. A32, 1106(1985.

sion technique confirmed the homogeneity of their plasmaJ’H. R. Griem, Phys. Re\l65, 258 (1968.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratio of S Il and S Il lines
and known Stark widths of S Il
and S Il lines
2 Pulsed capillary discharge  H, Stark width Relative intensities of two Cu I Photographic technique
lines and source function of Cu |
3247 Aline
Numerical results for Pb Il
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10" cm3) R W /Wi, A dp/dy, Acc. Reference
1 6p—7s 2pe_2g 2203.53 28000 1.90 0.094 C 1
2 6d-5f ’D-%F° 4244.92 24000 11.0 8.25 C 2
4386.46 24000 11.0 7.70 C 2
27 000 1.62 0.510 0.151 ot 1
3 7s—7p 25-2pe 6660.20 24000 11.0 9.90 C 2
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Mercury Earlier, Murakaw& had performed a measurement at a
much lower temperaturé6500 K) which produced a Stark
Hg I width for the Hg 1l 3984.0 A line which is approximately
Ground state: $%2s5?2p®3s23p83di%s?4p84di%4fl%5s?  two times larger.
5p®5d1%s?2S,,, The Stark widths for the Hg Il 2262 and 2224 A lines
lonization energy: 18.751 e¥151 280 cm'* measured by Djenizet al! are two times larger than those
Djenize et al! have observed Hg Il lines in a pulsed dis- calculated with semiempirical approximatiohsbut for Hg
charge end-on, on a shot by shot basis. The plasma condi-6190 A the reverse is found.
tions were reproducible within 6%—8%. The plasma was as-
sumed to be homogeneous, but the effects of the References
inhomogeneous end layers were not discussed. The driving
gas was nitrogen at 390 Pa. Self-absorption was assumed fc: Djenize, A. Srekovic, J. Labat, R. Konjevicand M. Brnovic Z. Phys.
_be negligibl_e due to the method by wh_ich the mercury WaSZE.ZI\j’urla(kl;v?zi.Phys. Rew46, 135 (1966.
introduced into the plasma. The linewidths were correctedsy g Griem, Phys. Rewi65, 258 (1968.
for Doppler and instrumental contributions. 4M. S. Dimitrijevic and N. Konjevig Astron. Astrophys172, 345 (1987.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to N Il lines,
and known Stark width of the and N Il to N Il lines

N 111 4200 A line

Numerical results for Hg Il

Electron
Transition Wavelength ~ Temperature density W dm

No. array Multiplet A) (K) (107 cm3) A) Wi /W A) dm/dy,  Acc. Reference
1 62— 6s6p 2D-2p° 2262.22 42 000 1.33 0.124 -0.03 B, D 1

2 6s%—5d6p ’p-2p° 3983.93 48 000 1.37 0.192 B 1

3 6p—6d 2p°_2p 2224.71 42000 1.33 0.190 —0.06 B, C 1

4 6d—9p 2D-2p° 3264.06 42 000 1.33 1.250 —0.05 c,C 1

5 7s—7p 25-2pe 6149.50 48 000 1.37 0.690 -0.21 B, B 1
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Mercury The linewidths were corrected for Doppler and instrumen-
tal contributions.
Hg 1l The measured linewidth is about two times larger than
Ground state: 422s?2p®3s23p®3d1%4s24pb4di4f145s2  the width calculated according to semiempirical approxi-
5p®5d101s, mations>

lonization energy: 34.2 e¥276 000 cm *

Djenizeet al! have observed the Hg Ill line at 2354 A in
a low-pressure pulsed discharge end-on, on a shot-to-shot
basis. The plasma reproducibility was 6%—8%. The plasma
was assumed to be homogeneous, but the effects of the in-
homogeneous end layers were not discussed. The drivinggas L o )
was nitrogen at 390 Pa. Self-absorption was assumed to beg' ge;'ffégg Srekovic, J. Labat, R. Konjevicand M. Brmovic Z. Phys.

negligible due to the method by which the mercury is intro- 2 R Griem, Phys. Rew65, 258 (1968.
duced into the plasma. 3M. S. Dimitrijevic and N. Konjevig Astron. Astrophys172, 345 (1987).

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to
and known Stark width of the N Il lines, and N Il to
N 111 4200 A line N Il lines

Numerical results for Hg Il

Electron
Transition Wavelength ~ Temperature density Wm dm
No. array Multiplet A) (K) (10 cm™9) A) Wi /Wy, A) dm/din Acc. Reference
1 6s—-6p 1p-3pe° 2354.23 48 000 1.37 0.070 C 1
Neon
Ne |
Ground state: §22s%2p® 1S,
lonization energy: 21.5646 e¥173930.17 cm?
Finding list

Wavelength(A) No. WavelengthA) No. WavelengthA) No. Wavelength(A) No.
5852.49 10 6182.15 19 6678.28 9 7488.87 11
5881.90 5 6217.28 3 6717.04 9 7535.77 13
5944.83 4 6266.50 9 6929.47 7 7544.04 13
5975.53 4 6304.79 3 7024.05 7 8136.41 17
6030.00 5 6334.43 2 7032.41 1 8300.33 15
6074.34 1 6382.99 3 7051.29 16 8365.75 14
6096.16 4 6402.25 2 7173.94 8 8377.61 12
6128.45 4 6506.53 2 7245.17 1 8418.43 15
6143.06 3 6532.88 7 7438.90 6 8495.36 12
6163.59 10 6598.95 10 7472.44 11 8591.26 18
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Dohrn and Helbid used a wall-stabilized arc end on and ing contributions, obtained from measurements, were taken
scanned the line profiles photoelectrically. The optical depthinto account using a standard deconvolution procedure. The
was found to be negligible. Instrumental, Doppler and neuvan der Waals pressure broadening contribution was esti-
tral particle(van der Waalsbroadening were taken into ac- mated to be very small and was neglected. Effects of inho-
count and subtracted. Effects of the inhomogeneous plasnmaogeneous end layers were not discussed.
end layers were not discussed, and no estimates of errorsThe experiment/theory ratios are generally significantly
were provided for the measured Stark widths and shifts. ddbetter for the widths than for the shifts.

Val et al? employed a pulsed arc end on and a spectrometer

equipped with an optical multichannel analyzer. Self-

absorption was checked with a mirror arrangement in which References

the optical pathlength was doubled, and this effect was found

to be almost negligible. The observed profiles were fitted t01A pghm and V. Helbig, Phys. Rev. B3, 6581(1996.

Voigt functions, and the Doppler and instrumental broaden-2J. A. del Val, J. A. Aparicio, and S. Mar, Astrophys.513 535 (1999.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Wall-stabilized arc Two-wavelength Michelson Plasma composition data
interferometer
2 Low-pressure pulsed Twyman—Green interferometer Boltzmann plot of Ne | lines The source of transition probabilities used
arc at 4880 A andH,, Stark width for temperature measurements is not known

Numerical results for Ne |

Electron
Transition Wavelength Temperature  density W dm

No. array Multiplet A) (K) (107em™®  (A)  wy/wy (A dy/dy, Acc. Reference
1 2p5%(3P,,)3s—2p%(%P;,)3p [3/2]°-?[1/2]  7032.41 18 000 1.0 0.45 0.89 0.074 1.09 *B' 2
7245.17 18 000 1.0 0.48 0.87 0077 192 "B 2
6074.34 18 000 1.0 0.63 0.142 Bt 2
2 [3/2]°-?[5/2]  6402.25 18 000 1.0 0.47 093 0170 098 B 2
6334.43 18 000 1.0 0.41 0.136 TR 2
6506.53 18 000 1.0 0.47 0.89 0155 0.89 BB 2
3 I3/2]°-q3/2] 6217.28 18 000 1.0 0.43 0.156 Bt 2
6143.06 18 000 1.0 0.42 0.171 Bt 2

6382.99 18 000 1.0 0.44 0.152 B,A 2

6304.79 18 000 1.0 0.52 0.168 TR 2
4 2p°(3P,,)3s—2p°(%P;,,)3p 2[3/2]°-?[3/2]  5975.53 18 000 1.0 0.55 0.133 BT 2
5944.83 10 000 0.10 0.034 094 0016 0.90 "B 1
18 000 1.0 0.43 094 0134 071 BB 2
6128.45 18 000 1.0 0.38 0.154 B 2
6096.16 10 000 0.10 0.037 098 0015 0.85 ' B 1
18 000 1.0 0.44 091 0138 074 "B* 2
5 [3/2]°-q1/2]  5881.90 10 000 0.10 0.029 0.015 B 1
6030.00 18 000 1.0 0.51 0.150 BB 2
2p%(%P; ) 3s-2p%(°P;)3p  [1/2]°-"[1/2]  7438.90 18000 1.0 0.49 0.070 ‘B 2
7 1/21°-7[3/2]  6532.88 18 000 1.0 0.50 0.90 0.160 0.80 *,B 2
6929.47 18 000 1.0 0.54 0.84 0183 1.34 " B* 2
7024.05 18 000 1.0 0.55 0.156 N::) 2
8 I1/2]°-75/2]  7173.94 18 000 1.0 0.58 0.134 Bt 2
9 2p%(%P,,)3s-2p°(%P,)3p [1/21°-?[3/2]  6266.50 18 000 1.0 0.45 0.88 0150 0.77 BB 2
6717.04 18 000 1.0 0.57 0.164 BT 2
6678.28 10 000 0.10 0.047 1.09 0019 141 "B 1
10 2[1/2]°-[1/2]  6163.59 18 000 1.0 0.45 0.147 Bt 2
6598.95 18 000 1.0 0.51 0.160 Bt 2
5852.49 10 000 0.10 0.054 0.029 B 1
11 2p5(%P;,)3p-2p5(%P,)3d  [1/2]-°[3/2]°  7488.87 18 000 1.0 4.02 081 175 077 *,B 2
7472.44 18 000 1.0 5.59 1.83 Bt 2
12 [5/21-2[7/2]°  8377.61 18 000 1.0 4.83 091 197 0.80 "R 2
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Numerical results for Ne I—Continued

Electron
Transition Wavelength Temperature  density W dm
No. array Multiplet A (K) (107em>® A wp/wy, (A) dn/dy, Acc. Reference
8495.36 18 000 1.0 4.80 0.90 2.19 0.86 *,B* 2
13 [1/2]-?[1/2]°  7535.77 18 000 1.0 3.31 1.57 BT 2
7544.04 18 000 1.0 4.31 1.60 B 2
14 [5/2]-7[3/2]°  8365.75 18 000 1.0 473 2.16 B,B 2
15 [5/2]-?[5/2]°  8300.33 18 000 1.0 4.83 2.11 BT 2
8418.43 18 000 1.0 2.97 1.88 Bt 2
16 2p%(2P,,)3p—2p°(%P,)3d 2[1/2]-43/2]°  7051.29 18 000 1.0 4.56 1.46 ® 2
17 3/2]-95/2]°  8136.41 18 000 1.0 5.22 1.91 B 2
18 2p%(%P,,)3p—2p(?P,)3d 23/21-45/2]°  8591.26 18 000 1.0 3.49 2.29 Bt 2
19 2p5(%F,,)3p-2p5(2F,,)5s [5/2]-3/2]°  6182.15 18 000 1.0 6.16 3.93 o) 2
Neon
Ne Il
Ground state: $22s?2p°® 2P;),
lonization energy: 40.963 e¥330391.0 cm?
Finding list
Wavelength(A) No. Wavelength(A) No. Wavelength(A) No. Wavelength(A) No.
3323.73 6 3459.32 30 3713.08 4 4365.64 43
3329.16 7 3477.65 8 3721.82 21 4369.86 41
3334.84 2 3479.52 32 3727.11 4 4377.95 50
3344.40 2 3480.73 32 3734.94 1 4379.50 40
3345.45 27 3481.93 5 3744.63 22 4384.08 45
3345.83 27 3503.58 14 3751.24 1 4385.06 43
3355.02 2 3537.98 29 3753.78 19 4391.94 40
3357.82 7 3542.24 29 3766.26 1 4397.94 40
3360.60 2 3542.85 18 3777.13 1 4428.52 43
3362.94 7 3546.21 13 3799.96 20 4430.90 40
3367.22 10 3557.80 5 3818.42 20 4446.46 40
3371.80 11 3561.20 17 3829.75 20 4456.95 46
3374.06 7 3565.83 18 3942.26 3 4468.91 46
3377.16 25 3568.50 26 4062.90 38 4471.52 50
3378.22 6 3571.23 15 4098.77 38 4475.22 50
3388.42 10 3574.61 26 4133.65 38 4498.94 49
3392.80 6 3590.45 15 4150.67 38 4508.21 52
3404.82 31 3594.16 18 4217.07 35 4511.37 51
3406.95 31 3612.33 12 4219.76 37 4522.66 52
3413.15 28 3628.04 23 4221.09 34 4553.16 39
3416.91 8 3632.68 16 4231.53 35 4569.01 53
3417.69 9 3643.93 4 4233.85 36 4580.35 54
3428.69 25 3644.86 23 4239.91 34 4588.13 52
3438.93 28 3659.89 16 4242.21 33 4612.89 49
3440.75 28 3664.07 1 4250.65 35 4615.98 51
3441.98 24 3679.82 23 4257.80 34 4627.85 55
3443.71 25 3694.21 1 4290.40 42 4634.73 51
3453.07 8 3697.12 23 4322.26 48
3454.77 30 3701.78 22 4339.78 47
3456.61 14 3709.62 1 4341.42 44

Uzelac et al! measured the Stark widths of several The plasma reproducibility was checked by monitoring the
3s—3p and 3Pp—3d transitions with a gas-liner pinch side continuum radiation, and intensity ratios of multiplet compo-
on. Neon was injected along the axis of the discharge andents were checked and found to adhere to LS-coupling ra-
was concentrated in the center part where the plasma is fairlyos, indicating that no appreciable self-absorption was
homogeneous. No cold boundary layers exist for the neopresent. The observed line profiles were fitted to Voigt func-
test gas since it is surrounded by a hydrogen plasma of simtions, so that the contributions ¢the known Doppler and
lar temperature, the “driver gas,” with which it gets mixed. measured apparatus profiles could be taken into account and
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subtracted. Blagojeviet al? measured the Stark widths of with Griems’s semiclassical calculations shows fairly large
two multiplets with a low-pressure pulsed arc end on, using aiscrepancies, up to a factor of 2 in some cases, which re-
shot-to-shot scanning technique. They checked for selfmain unresolved. Also, unexpectedly, the Stark widths mea-
absorption and diluted the admixture of neon to the heliunsured by del Valet al2 for different transitions originating
carrier gas until they achieved optically thin conditions. Thefrom the identical upper level, or for component lines within
contributions from instrumental and Doppler broadeningmultiplets, often vary widely. Because of this highly irregular
were eliminated by a standard deconvolution technique. Thbehavior, we have applied more conservative uncertainty es-
effects of inhomogeneous plasma end layers near and in thanates than the authors.
electrodes are not discussed, but are estimated to be small.

del Val et al2® measured a large number of Ne Il lines in a References
modified" pulsed arc end on. The authors used the well-
known mirror technique to check for self-absorption and IN. I. Uzelac, S. Glenzer, N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
found it to be negligible. A computerized procedure was used2geglaEi?ézGZS(%?g% ovic and N. Konjevic Phys. Scrsa, 374(1999
to extract the Lorentzian Stark component from the observed ;" - dgeIJVal‘f A Ap;ricio‘;’ S Ma r’ As‘irop}r’vsﬁm 908 (2000,
profile, using a standard deconvolution procedure. A COM-45 A Aparicio, M. A. Gigosos, V. R. Gonzalez, C. Perez, M. I. de la Rosa,
parison of their results with earlier experimental data and and S. Mar, J. Phys. B1, 1029(1998.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the Hé|) line Boltzmann plot of N Il lines
3 Low-pressure pulsed arc Laser interferometer at 4579 Boltzmann plot of Ne Il and
and 5140 A andH,, Stark width O Il lines

Numerical results for Ne Il

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (107 cm™3) A) Wn/wy, (A dn/dy, Acc.  Reference
1 2p*(’P)3s—2p*(®P)3p  “P-P° 3709.62 40 000 1.0 0.15 1.2 B 3
3751.24 40 000 1.0 0.12 1.0 B 3
3664.07 40000 1.0 0.15 1.3 B 3
3734.94 40 000 1.0 0.10 0.8 B 3
3777.13 40000 1.0 0.14 1.1 B 3
3694.21 40 000 1.0 0.23 1.8 B 3
3766.26 40000 1.0 0.13 1.0 B 3
2 ‘pD° 3334.84 40 000 1.0 0.28 2.5 B 3
73000 19.0 1.20 B 1
82 000 26.8 1.66 B 1
3360.60 40 000 1.0 0.18 1.6 B 3
73000 19.0 1.00 B 1
82 000 26.8 1.29 B 1
3344.40 40000 1.0 0.20 B 3
3355.02 40000 1.0 0.25 2.2 C 3
3 2p4pe 3942.26 40 000 1.0 0.12 C 3
4 2p_2p° 3713.08 17 500 0.23 0.040 1.10 B 2
18 800 0.31 0.055 1.06 B 2
19500 0.39 0.071 1.03 B 2
40000 1.0 0.29 2.0 B 3
3727.11 17 500 0.23 0.042 1.08 B 2
18 800 0.31 0.053 1.03 B 2
19500 0.39 0.070 1.08 B 2
40000 1.0 0.23 1.6 B 3
3643.93 40 000 1.0 0.13 0.9 B 3
5 ’p-2ge 3481.93 40000 1.0 0.15 B 3
3557.80 40 000 1.0 0.10 B 3
6 2p_2pe 3323.73 73000 19.0 1.46 B 1
3378.22 40000 1.0 0.15 B 3
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Numerical results for Ne Il—Continued

Electron
Transition Wavelength Temperature density Wi, A
No. array Multiplet R (K) (107 cm™3) A wplwy (A dn/dy, Acc. Reference
73000 19.0 1.55 B 1
82000 26.8 1.51 B 1
3392.80 40 000 1.0 0.21 B 3
7 2p*(*P)3p-2p*(®P)3d  “D°-*D 3362.94 40 000 1.0 0.19 B 3
3374.06 40 000 1.0 0.16 B 3
3357.82 40 000 1.0 0.20 B 3
3329.16 40 000 1.0 0.19 B 3
8 ’D°-?D 3453.07 40 000 1.0 0.19 B 3
3416.91 40 000 1.0 0.27 T 3
3477.65 40 000 1.0 0.16 C 3
9 2D -4F 3417.69 17 500 0.23 0.044 1.07 B 2
18 800 0.31 0.060 1.09 B 2
19500 0.39 0.071 1.13 B 2
40 000 1.0 0.31 2.0 B 3
10 2D —2F 3388.42 40 000 1.0 0.28 B 3
73000 19.0 2.16 B 1
82000 26.8 2.19 B 1
3367.22 40 000 1.0 0.26 B 3
73000 19.0 1.84 B 1
11 2pe—4p 3371.80 40000 1.0 0.24 B 3
12 28°-?D 3612.33 40000 1.0 0.20 B 3
13 2g°4p 3546.21 40 000 1.0 0.16 B 3
14 25°-2p 3456.61 40 000 1.0 0.23 1.3 B 3
3503.58 40 000 1.0 0.19 1.1 B 3
15 450 AF 3571.23 40 000 1.0 0.19 B 3
3590.45 40 000 1.0 0.20 B 3
16 45°2p 3632.68 40 000 1.0 0.17 B 3
3659.89 40 000 1.0 0.10 C 3
17 450 2F 3561.20 40 000 1.0 0.20 B 3
18 4ge_4p 3594.16 40 000 1.0 0.20 1.0 B 3
3565.83 40 000 1.0 0.20 1.1 B 3
3542.85 40 000 1.0 0.27 1.5 B 3
19 2pe AF 3753.78 40000 1.0 0.20 B 3
20 2p°_2p 3799.96 40 000 1.0 0.19 B 3
3818.42 40 000 1.0 0.22 B 3
3829.75 40 000 1.0 0.23 B 3
21 2pe_2F 3721.82 40000 1.0 0.17 B 3
22 2pe_4p 3744.63 40000 1.0 0.21 B 3
3701.78 40 000 1.0 0.25 B 3
23 2pe_2p 3679.82 40000 1.0 0.14 C 3
3697.12 40 000 1.0 0.28 T 3
3628.04 40 000 1.0 0.22 B 3
3644.86 40 000 1.0 0.23 B 3
24 2p*(°P)3p—2p*(°P)4s 450 4p 3441.98 40 000 1.0 0.17 B 3
25 2pe_2p 3377.16 40000 1.0 0.46 B 3
3428.69 40 000 1.0 0.42 B 3
3443.71 40 000 1.0 0.56 B 3
26 2p*(*'D)3s-2p*(*'D)3p  *D-?F° 3574.61 40000 1.0 0.16 B 3
3568.50 40 000 1.0 0.16 B 3
27 2D-2p° 3345.45 40 000 1.0 0.16 B 3
3345.83 40 000 1.0 0.21 B 3
28 2p*('D)3p-2p*('D)3d  2P°-2P 3413.15 40 000 1.0 0.22 B 3
3440.75 40 000 1.0 0.24 B 3
3438.93 40 000 1.0 0.27 B 3
29 ’p°-2p 3537.98 40000 1.0 0.23 B 3
3542.24 40 000 1.0 0.20 B 3
30 ’D°-?D 3454.77 40 000 1.0 0.22 B 3
3459.32 40 000 1.0 0.21 B 3
31 2D -2F 3404.82 40000 1.0 0.20 B 3
3406.95 40 000 1.0 0.23 B 3
32 2p*(1S)3s—2p*(tS)3p 25-2pe 3479.52 40000 1.0 0.40 B 3
3480.73 40 000 1.0 0.36 B 3
33 2p*(®P)3d-2p*(®P)4f  “D-71]° 4242.21 40 000 1.0 1.99 B 3
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Numerical results for Ne Il—Continued

Electron
Transition Wavelength  Temperature density Wi, A
No. array Multiplet A) (K) (107 cm™3) A wplwy (A dn/dy, Acc. Reference

34 ‘D-72]° 4221.09 40 000 1.0 1.68 B 3
4239.91 40 000 1.0 1.62 B 3
4257.80 40 000 1.0 1.87 B 3
35 4D?—[3]° 4217.07 40 000 1.0 1.99 B 3
4231.53 40 000 1.0 1.74 B 3
4250.65 40 000 1.0 1.83 B 3
36 4D-74]° 4233.85 40 000 1.0 1.65 B 3
37 ‘D-*D° 4219.76 40000 1.0 1.54 B 3
38 4D-4F° 4133.65 40000 1.0 1.43 B 3
4150.67 40 000 1.0 1.82 B 3
4062.90 40 000 1.0 1.34 B 3
4098.77 40 000 1.0 1.94 B 3
39 4F-4De 4553.16 40000 1.0 1.92 B 3
40 AF-4p° 4430.90 40 000 1.0 2.08 B 3
4446.46 40 000 1.0 1.81 B 3
4379.50 40 000 1.0 1.64 B 3
4397.94 40 000 1.0 1.67 B 3
4391.94 40 000 1.0 1.62 B 3
41 AE-2[3]° 4369.86 40 000 1.0 1.87 B 3
42 ‘F2-[6]° 4290.40 40 000 1.0 1.68 B 3
43 2F-2[3]° 4385.06 40 000 1.0 1.58 B 3
4365.64 40 000 1.0 1.45 B 3
4428.52 40 000 1.0 2.08 B 3
44 2F_4Fe° 4341.42 40000 1.0 2.55 B 3
45 2F-4G° 4384.08 40000 1.0 1.93 B 3
46 ’D-*D° 4456.95 40000 1.0 2.04 B 3
4468.91 40 000 1.0 1.86 B 3
47 2D-F° 4339.78 40 000 1.0 1.95 B 3
48 2pD-4G° 4322.26 40000 1.0 1.90 B 3
49 4p4De 4498.94 40000 1.0 1.83 B 3
4612.89 40 000 1.0 3.37 B 3
50 4pApe 4475.22 40000 1.0 1.79 B 3
4377.95 40 000 1.0 1.74 B 3
4471.52 40 000 1.0 2.01 B 3
51 2p_4pe° 4615.98 40 000 1.0 2.16 B 3
4634.73 40 000 1.0 1.73 B 3
4511.37 40 000 1.0 1.84 B 3
52 2p_Ape 4508.21 40000 1.0 2.40 B 3
4588.13 40 000 1.0 1.98 B 3
4522 .66 40 000 1.0 1.76 B 3
53 2pAGe 4569.01 40000 1.0 1.92 B 3
54 2p*(3P)4s—2p*(3P) 4f 4pApe 4580.35 40000 1.0 2.03 B 3
55 ‘pAGe 4627.85 40000 1.0 1.96 B 3

Neon The plasma reproducibility was checked by monitoring the

continuum radiation, and intensity ratios of multiplet compo-

Ne Il nents were checked and found to adhere to LS-coupling ra-
Ground state: §°2s%2p* 3P, tios, indicating that no appreciable self-absorption was
lonization energy: 63.46 e¥511800 cm * present. The observed line profiles were fitted to Voigt func-

Uzelac et al’ measured the Stark widths of severaltions, so that the contributions of tiienown) Doppler and
3s—3p and 3p-3d transitions with a gas-liner pinch side Mmeasured apparatus profiles could be taken into account and
on. Neon was injected along the axis of the discharge angubtracted.
was concentrated in the center part where the plasma is fairly Blagojevicet al2 measured the Stark widths of several Ne
homogeneous. No cold boundary layers exist for the neolll transitions with a low-pressure pulsed arc end on with a
test gas since it is surrounded by a hydrogen plasma of simshot-to-shot scanning technique. The optical thickness of the
lar temperature, the “driver gas,” with which it gets mixed. lines(and to some degree the homogeneity of the discharge
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was tested by the introduction of a movable electrode, thus References

creating different plasma observation lengths. Self-

absorption was minimized by optimizing the composition of | o

the gas mixture and the total pressure. The contributions of g'e\'/' Léfg'agézsé (%%rger' N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
instrumental and Doppler broadening were accounted for byg “gjagojevic M. V. Popovic and N. Konjevic J. Quant. Spectrosc. Ra-
applying a standard deconvolution procedure. diat. Transf.67, 9 (2000.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the HeP|J line Boltzmann plot of N Il lines

Numerical results for Ne Il

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A) (K) (107em® A wplwy  (A)  dn/dy,  Acc.  Reference
1 2p3(#s°)3s—-2p%(*s°)3p  °S°-SP 2590.04 85000 27.2 0.93 B 1
2593.60 85000 27.2 1.00 B 1
2 35°3p 2677.90 46 000 1.05 0.065 B 2
85000 27.2 1.14 B 1
2678.64 46 000 1.05 0.068 B 2
3 2p3(*s°)3p-2p3(*s°)3d  *P-°D° 2412.73 33400 0.64 0.045 B 2
2412.97 33400 0.64 0.047 B 2
4 2p®3s’'—2p3(°D°)3p’ ’D°—°D 2777.63 85000 27.2 1.04 B 1
5 3D°-%F 2610.03 85000 27.2 1.06 B 1
6 Dotk 2866.72 85000 27.2 1.23 B 1
7 2p®3p’—2p3(°D°)3d’ IF-1Ge 2273.58 85 000 27.2 0.78 B 1
8 2p®3s"—2p3(?P°)3p” lpe_1p 2473.39 85 000 27.2 0.90 B 1
9 2p%3p”—2p3(?P°)3d” ID-1F° 2507.04 85000 27.2 1.07 B 1
Neon ibility was checked by monitoring the continuum radiation,
and intensity ratios of multiplet components were checked
Ne IV and found to adhere to LS-coupling ratios, indicating that no
Ground state: $22s?2p®“S;), appreciable self-absorption was present. The observed line
lonization energy: 97.12 e¥783 300 cm'! profiles were fitted to Voigt functions, so that the contribu-

Uzelacet al* measured the Stark widths of twas33p tions of Doppler and instrumental broadening, both deter-

multiplets with a gas-liner pinch side on. Neon was injecteom'ned from measurements, could be taken into account and

along the axis of the discharge and was concentrated in theHbtracted.

center part where the plasma is fairly homogeneous. No cold References

boundary layers exist for the neon test gas, since it is sur-

rounded by a hydrogen plasma of similar temperature, they | Uzelac, S. Glenzer, N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
driver gas, with which it gets mixed. The plasma reproduc- Rev. E47, 3623(1993.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
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Numerical results for Ne IV

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A wp/wy, (A dn/dy, Acc. Reference
1 2p?3s—2p?(3P)3p 4pADe 2352.52 85000 27.2 0.79 B 1
2357.96 85 000 27.2 0.80 B 1
2 2p?3s’'—2p?(*D)3p’ 2pD-2f° 2285.79 85000 27.2 0.76 B 1
2293.49 85 000 27.2 0.70 B 1
Neon ibility was checked by monitoring the continuum radiation,
Ne V and the intensity ratios of the multiplet components were
e

checked and found to adhere to LS-coupling ratios, indicat-
ing that no appreciable self-absorption was present. The ob-
served line profiles were fitted to Voigt functions, so that the
contributions of Doppler and instrumental broadening, both
gdetermined from measurements, could be taken into account

Ground state: $22s?2p? 3P,
lonization energy: 126.22 e¥1 018000 cm*

Uzelacet al! measured the Stark widths of 8-33p mul-
tiplet with a gas-liner pinch side on. Neon was injected alon
the axis of the discharge and was concentrated in the centdf'd subtracted.
part where the plasma is fairly homogeneous. No cold
boundary layers exist for the neon test gas since it is sur-

References

rO_Unded by a hydrpge_n plasm"% of similar temperature, thewy | yzelac, S. Glenzer, N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
driver gas, with which it gets mixed. The plasma reproduc- Rev. E47, 3623(1993.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
Numerical results for Ne V
Electron
Transition Wavelength  Temperature density Wm dm

No. array Multiplet A) (K) (10 cm™9) A) Wn/wy,  (A) dn/dy,  Acc.  Reference

1 2p3s—2p(?P°)3p 3pe_3p 2265.71 298 000 28.5 0.64 B 1
Neon and the plasma reproducibility was checked by monitoring
Ne VI the continuum radiation. The intensity ratios of multiplet

e

Ground state: $22s°2p 2P;,,
lonization energy: 157.93 e¥1 273800 cm*

components were checked and found to adhere to LS-
coupling ratios, indicating that no appreciable self-absorption
was present. The observed line profiles were fitted to Voigt

Uzelac et al! and Glenzeret al? measured the Stark functions, so that the contributions of Doppler and instru-
widths of two multiplets with a gas-liner pinch side on. Neon mental broadening, both determined from appropriate mea-
was injected along the axis of the discharge and was concesurements, could be taken into account and subtracted.

trated in the center part where the plasma is fairly homoge-

References

neous. No cold boundary layers exist for the neon test gas

since it is Surrognded by a hydrqgeh plasmq of similar tem_lN. I. Uzelac, S. Glenzer, N. Konjevid. D. Hey, and H.-J. Kunze, Phys.
perature, the driver gas, with which it gets mixed. The Stark gey. £47, 3623(1993.

profiles were observed with an optical multichannel analyzer,?s. Glenzer, J. D. Hey, and H.-J. Kunze, J. Phy278413(1994.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
Numerical results for Ne VI
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R (K) (10" cm ™) A W, /Wy, R dn/dy,  Acc. Reference
1 2s2p3s— 4pe 4D 2253.22 156 700 44.4 0.98 B 2
2s2p(®P°)3p
291 000 20.5 0.57 B 1
298 000 28.5 0.72 B 1
2 3p-(*s)ad 2p°2p 2229.0 156 700 44.4 0.84 B 2
Neon equipped with an optical multichannel analyzer. The inten-
Ne VI sity ratios of the triplet lines were measured and found to
e

Ground state: §22s? 1S,
lonization energy: 207.28 e¥1 671792 cm'*

Wrubel et al}? measured the profiles of thes33p tran-
sitions of this Be-like ion with a gas-liner pinch. Neon was

injected along the axis of the discharge and was confined to
the center part where the plasma was found to be nearly

adhere to the LS-coupling ratios, indicating the absence of
self-absorption. The observed line profiles were fitted to
Voigt functions with a least-squares procedure, so that the
contributions of the measured instrumental broadening and
Doppler profile could be taken into account and subtracted.

References

homogeneous. No cold boundary layers exist for the neon

plasma since it is surrounded by a hydrogen plasma of simi

LTh. Wrubel, S. Glenzer, S. Beher, H.-J. Kunze, and S. Alexiou, Astron.

Astrophys.307, 1023(1996.

lar temperature, the driver gas, with which it gets mixed. Thezty, wyubel, 1. Ahmad, S. Bscher, H.-J. Kunze, and S. H. Glenzer, Phys.
Stark profiles were observed side on with a spectrometer Rev. E57, 5972(1998.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
Numerical results for Ne VII
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) W, /Wih A) dm/di, Acc. Reference
1 2s3s— 35-3pe 1981.97 238 000 30 0.45 B 1,2
2s(%S)3p
1992.06 238 000 30 0.45 B 1
1997.35 238000 30 0.45 C 1
2 1s-tpe 3643.6 220500 35 1.76 B 1,2
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Neon with the LS-coupling value, thus indicating optically thin
conditions. The measured line shapes were fitted to Voigt
Ne VI functions, so that the contributions of Doppler and instru-
Ground state: $22s2S,, mental broadening could be subtracted.
lonization energy: 239.099 ev1 928 462 cm'* The experimental results were compared to semiclassical

Glenzeret al! measured the Stark width of the stronger c@lculations by Dimitrijevicand Sahal-Brehot:

component of the 8-3p doublet with a gas-liner pinch.
They observed the center part of their pinch discharge side
on, where the plasma is rather homogeneous and where no
cold boundary layers gmst. Thg pos§|bllty.0f self-absorptlonls. Glenzer, N. 1. Uzelac, and H.-J. Kunze, Phys. Red5A8795(1992.
was tested by measuring the intensity ratio of the two mul-2; s pimitrijevic and S. Sahal-Brhot, Bull. Astron. Belgradd 48 29
tiplet components, which was found to be 2:1 in agreement (1993.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering

Numerical results for Ne VI

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A) (K) (10" cm3) A) W, /Wi, A) dp/dy, Acc. Reference
1 3s-3p 25-?pe 2820.7 344700 28 1.2 1.61 B 1
493 200 32 1.2 1.68 B 1
Nickel lated in Ref. 3 using a simplified semiclassical method of
) Freudenstein and CooptiThese lines are transitions be-
NIl tween lower excited levels. But for the Ni | 3446 and 3619 A
Ground state: 422s?2p®3s23p®3d®4s? °F, lines, the measured values are two to three times larger than
lonization energy: 7.6398 e¥61619 cm ! the calculated ones.

Three experiments®were carried out with a low-pressure
pulsed arc discharge. The observations were done in the References
end-on mode on a shot-to-shot basis. Using numerical esti-
mates, self—absorptlpp was neglected due to the very oW skuljan, S. Bukvic A. Srédovic, and S. Djenize, Bull. Astron. Bel-
concentration of emitting atoms. The effects of the inhomo- grade152, 17 (1995.
geneous plasma end layers were not discussed. The line préA. S(fed<0gicy S. Bukvig and S. Djenize, Publ. Obs. Astron. Belgraif;
" ; 147 (1996.
flles were corrected for Doppler and instrumental broaden-, " Dienize, Lj. Skulian, J. Labat, S. Bukyiend R. Konjevic Astron.
ing. Satisfactory agreement was found between the measurethsrophys., Suppl. Set05, 115(1994.
widths of the Ni | 3461 and 3414 A lindsind those calcu-  *S. Freudenstein and J. Cooper, Astron., Astropfgs283(1979.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,3 Low-pressure pulsed arc He—Ne laser interferometer Intensity ratio of Ar Il 5009
at 6328 A A and Ar | 6965 A spectral lines
2 Low-pressure pulsed arc He—Ne laser interferometer Intensity ratios of N IV
at 6328 A 3479 A, N 111 3939 A and N

I1 3990 A spectral lines
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Numerical results for Ni |

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™9) A Wi /Wi, A dn/dy,  Acc.  Reference

1 3d%s-3d%4s4p  a°D-Z°F° 3461.66 18 000 0.66 0.050 0.013 B,C 3

2 3d%s—-3d%p a’D-Z2%F° 3414.76 13000 0.38 0.029 0.016 tc 3

3 a’D-z°D° 3446.26 18 000 0.66 0.170 B 3

4 a’D-z'F° 3243.05 17 000 0.55 0.197 B 1

5 alD-z%p° 3973.55 46 000 2.4 0.550 0.029 B,C 2
47000 3.0 0.692 0.029 B,C 2
47000 3.6 0.700 0.056 B,.C 2
47000 4.2 0.781 0.072 B, C 2

6 alD-zZ'F° 3619.39 13 000 0.36 0.072 C 3

Nickel compared with the values calculated with Griems semiempir-
Ni Il ical formule and with the modified semiempirical formula
i

of Dimitrijevic and Konjevic®

The calculated values are 3.2 to 4.4 times smaller than the
measured ones. Semiclassical calculations done by
Dimitrijevic* reduce the disagreement to factors of 1.7 and

Ground state: §22s?2p®3s23p®3d°® 2D,
lonization energy: 18.169 e¥146 541.56 cm?

Djenize et al! have observed two Ni Il lines in a low- ,
pressure pulsed arc end-on, on a shot-to-shot basis. THe® respectively.
plasma was assumed to be homogeneous, but the effects of
the inhomogeneous end layers were not discussed. Self-
absorption was assumed to be negligible due to the very low'S. Djenize, Lj. Skuljan, J. Labat, S. Bukyiand R. Konjevi¢ Astron.
concentration of emitting atoms, and this was checked by, StOPNYS., Suppl. Sei05 115(1994.

. . . . H. R. Griem, Phys. Rewl65 258(1968.
numerical estimates. The I|r_1e proflles were corr_ected forsy s Dimitrijevic and N. Konjevic Astron. Astrophys172, 345 (1987).
Doppler and apparatus contributions. Measured widths werém. S. Dimitrijevic, Astron. Astrophys., Suppl. Set14, 171(1995.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc He—Ne laser interferometer at Intensity ratio of the Ar Il 5009
6328 A A and Ar | 6965 A lines
Numerical results for Ni Il
Electron
Transition Wavelength ~ Temperature density Wn dm
No. array Multiplet A (K) (107 cm™d) R) Wi /Wi, R) d./dyy,  Acc.  Reference
1 3d%4s-3d®4p  a*F-z*G° 2264.46 17 000 0.55 0.056 1.7 0.022 B,C 1
2270.21 17 000 0.55 0.050 1.5 B 1
Nitrogen the arc column and was kept from entering the inhomoge-
neous electrode regions by an appropriate gas flow arrange-
N | ment. Self-absorption was checked with a concave mirror

and light chopper behind the arc, which focused the source

Ground state: $22s°2p®“S;),
lonization energy: 14.5341 ev117 225.4 cm'?

back into itself and thus effectively doubled the optical path-
length. The observed linewidths were corrected for Doppler

Joneset al! measured the Stark widths and ion broaden-and instrumental broadening.

ing parameters for fie N | lines with a wall-stabilized arc

The results for the Stark widths agree usually within

end on.(Their paper, published in 1987, was inadvertently =10% with earlier experiments. lon broadening parameters

omitted from our last reviewA gas mixture of argon with a

were also determined and are in fair agreemeh2%%)

small amount of nitrogen was admitted into the center part ofvith calculated values.
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Sohns and Kockdetermined the Stark widths of some References
strong vacuum ultraviolet lines—all resonance transitions—
with a wall-stabilized arc under plasma conditions where the
lines are strongly self-reversed. They applied a model calcu2p. w. Jones, G. Pichler, and W. L. Wiese, Phys. Re@5A2585(1987).
lation based on the equation of radiative transfer to the mea2E. Sohns and M. Kock, J. Quant. Spectrosc. Radiat. Tra#i&f.335
sured line shapes, from which the Stark widths were recov- (1992.

ered.
Key data on experiments
Method of measurement
Reference Plasma source Electron density Temperature Remarks
1 Wall-stabilized arc H; Stark width Plasma composition data
2 Wall-stabilized arc Plasma model calculation Blackbody limited VUV lines Line profiles measured under
optically thick conditions
Numerical results for N |
Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A (K) (107 cm™d) A wn/wy, (A)  dn/dy, Acc. Reference
1 2p®-2p?%(°P)3s 450 4p 1199.55 12500 1.0 0.0068 0.44 tC 2
1200.22 12500 1.0 0.0068 0.44 *C 2
1200.71 12 500 1.0 0.0068 0.44 tC 2
2 ’pe-2p 1492.63 12 500 1.0 0.025 0.89 B 2
1494.68 12 500 1.0 0.025 0.89 B 2
1492.82 12 500 1.0 0.025 0.89 B 2
3 2p%-2p?(*D)3s 2p°-2p 1243.18 12 500 1.0 0.038 2.20 B 2
1243.31 12500 1.0 0.038 2.20 B 2
1243.17 12 500 1.0 0.038 2.20 B 2
4 2p3-2p?(3P)4s ’pe-2p 1176.51 12 500 1.0 0.072 0.62 B 2
1177.69 12 500 1.0 0.072 0.62 B 2
1176.63 12500 1.0 0.072 0.62 B 2
5 2p°-2p?(°P)3s 2pe_2p 1742.73 12 500 1.0 0.035 0.92 B 2
1745.25 12 500 1.0 0.035 0.92 B 2
1745.26 12500 1.0 0.035 0.92 B 2
1742.72 12 500 1.0 0.035 0.92 B 2
6 2p®-2p?('D)3s 2p°_2p 1411.95 12 500 1.0 0.055 2.44 B 2
1411.93 12 500 1.0 0.055 2.44 B 2
1411.94 12500 1.0 0.055 2.44 B 2
7 2p°-2p?(°P)4s 2pe_2p 1326.57 12 500 1.0 0.094 0.63 B 2
1327.92 12 500 1.0 0.094 0.63 B 2
1326.56 12500 1.0 0.094 0.63 B 2
8 2p3-2p?(°P)3d 2pe_4p 1312.87 12 500 1.0 0.137 B 2
1313.07 12500 1.0 0.137 B 2
9 2p-2p?(°P)ad 2pe_2p 1319.68 12 500 1.0 0.079 1.07 B 2
1319.00 12 500 1.0 0.079 1.07 B 2
1319.67 12500 1.0 0.079 1.07 B 2
10 2pe2F 1316.29 12 500 1.0 0.136 1.72 B 2
11 2peAp 1316.04 12 500 1.0 0.137 B 2
1315.43 12 500 1.0 0.137 B 2
12 2pe-2p 1310.54 12 500 1.0 0.078 0.87 B 2
1310.94 12500 1.0 0.078 0.87 B 2
1310.95 12 500 1.0 0.078 0.87 B 2
13 2p?3s—-2p%(°P)4p 4pAge 4151.48 12100 0.717 1.13 0.85 A 1
4143.43 12 100 0.717 1.17 0.88 A 1
14 2p_2g° 4935.12 12 100 0.717 1.55 0.93 A 1
15 2p?(°P)3s-2p%('D)3p  2P-2D° 4109.95 12 100 0.717 5.49 A 1
4099.94 12 100 0.717 5.35 A 1
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Nitrogen
NI
Ground state: $22s?2p? 3P,
lonization energy: 29.601 e¥238 750.5 cm*
Finding list

Wavelength(A) No. WavelengthA) No. WavelengthA) No. Wavelength(A) No.
3829.80 21 4447.03 12 5005.15 14 5666.63 3
3838.37 21 4507.56 17 5007.33 18 5676.02 3
3842.19 21 4530.41 44 5016.38 14 5679.56 3
3847.40 21 4552.53 44 5023.05 32 5686.21 3
3855.10 21 4564.76 11 5025.66 14 5710.77 3
3856.06 21 4601.48 5 5045.10 4 5730.66 3
3919.00 13 4607.15 5 5073.59 8 5927.81 19
3955.85 6 4613.87 5 5183.20 36 5931.78 19
3995.00 10 4621.39 5 5186.21 36 5940.24 19
4026.07 38 4630.54 5 5190.38 34 5941.65 19
4035.08 38 4643.09 5 5313.42 35 5952.39 19
4041.31 38 4654.53 9 5340.21 35 5954.28 30
4043.53 38 4694.64 45 5351.23 35 6150.75 23
4056.90 38 4774.24 16 5452.07 20 6167.75 23
4073.04 37 4779.72 16 5454.22 20 6170.16 23
4076.91 37 4781.19 16 5462.58 20 6173.31 23
4082.27 37 4788.14 16 5475.29 25 6340.58 27
4087.30 37 4793.65 16 5478.09 20 6346.86 27
4098.87 28 4803.29 16 5480.05 20 6379.62 2
4131.78 40 4810.30 16 5495.65 20 6482.05 7
4133.67 33 4860.17 15 5526.23 31 6504.61 26
4145.77 33 4895.12 1 5530.24 31 6610.56 22
4171.61 39 4987.36 18 5535.38 31 6629.79 24
4176.16 39 4991.24 32 5540.06 31 6809.98 29
4179.67 42 4994.37 18 5543.47 31 6834.09 29
4241.78 41 5001.13 14 5551.92 31
4442.02 43 5001.47 14 5552.68 31

Istreft measured the Stark widths of six N Il lines with a number of N Il lines with a pulsed discharge. However, their
Z pinch end on, using a shot-to-shot scanning technique. Thereliminary paper, an extended abstract of a conference pre-
line profiles were checked for the absence of self-absorptiosentation, provides no details of their experiment.
and were deconvoluted by a standard procedure to eliminate Mar et al® measured more than 100 Stark widths and 47
contributions from instrumental and Doppler broadening. shifts of N Il lines with a pulsed discharge observed end on.

The experiments by Djenizet al.? by Milosavljevicand  Self-absorption was minimized by an appropriate choice of
Djenizé"® and by Milosavljevicet al.” were all done with a the helium-nitrogen mixture and total pressure. A mirror is
low-pressure pulsed arc in either the original or a modifiedemployed to detect self-absorption and to reconstruct spec-
version. The observations were always carried out in theral profiles when necessary. A check was done of the pos-
end-on configuration, and the line profiles were scannedible influence of boundary layers, and they were found to be
stepwise with a shot-to-shot technique. Self-absorption wagregligible. Instrumental and Doppler broadening were ac-
checked by measuring line-intensity ratios within multipletscounted for by applying a standard deconvolution technique.
and by comparing with LS-coupling ratios. If significant self-  Blagojevicet al® measured the Stark widths of two mul-
absorption was present, it was minimized by the appropriatéiplets with a low-pressure pulsed arc end on, using a shot-
dilution of the nitrogen admixture. Instrumental and Dopplerto-shot scanning technique. They checked for self-absorption
broadening were accounted for by applying a standard deand diluted the admixture of nitrogen to the helium carrier
convolution technique, but the effects of the inhomogeneougas until they achieved optically thin conditions. The contri-
plasma end layers were not discussed. butions from instrumental and Doppler broadening were

Perezet al® measured the Stark widths of a fairly large eliminated by a standard deconvolution technique.
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References 4V. Milosavljevic and S. Djenize, Bull. Astron. Belgrades6, 43 (1997).
5V. Milosavljevic and S. Djenize, Astron. Astrophys., Suppl. SE8 197

1L Istrefi, Rev. Roum. Phys33, 667 (1988. (1998; Publ. Astron. Obs. Belgrade N61, 115(1998.
2S. Dijenize, A. Sréovic, and J. Labat, Astron. Astrophy@53 632 5B. Blagojevig M. V. Popovig and N. Konjevig Phys. Scr59, 374(1999.
(1992. V. Milosavljevic, R. Konjevig and S. Djenize, Astron. Astrophys., Suppl.
3C. Perez, I. de la Rosa, M. A. Gigosos, J. A. Aparicio, and S. Bpectral Ser.135 565(1999.

Line ShapesAlP Conf. Proc. 386, edited by M. Zoppi and L. Uli¢AIP, 8S. Mar, J. A. Aparicio, M. I. de la Rosa, J. A. del Val, M. A. Gigosos, V.
Woodbury, NY 1997, pp. 153-154. R. Gonzalez, and C. Perez, J. Phys3® 1169(2000.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark width of the He IIP,, line Boltzmann plot of N Il lines
2 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of N II lines
3 Pulsed arc Two-wavelength Twyman—Green Boltzmann plot of N Il lines
interferometer
4,5 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to
N [l and N Il to N Il lines
6 Low-pressure pulsed arc Stark width of the Hé|) line Boltzmann plot of relative
intensities of N Il lines
7 Low-pressure pulsed arc Laser interferometer at 6328 A Ratios of N Ill to N Il line intensities
8 Pulsed arc Two-wavelength Twyman—Green Boltzmann plot of N Il lines and N II/N |
interferometer and He 1 4713 A intensity ratio

Stark parameter

Numerical results for N 1l

Electron
Transition Wavelength  Temperature density Wn, dm
No. array Multiplet A) (K) (10 cm™3) A) W /Wy, A) d,/dyy,  Acc.  Reference
1 2s2p°— IDe-1p 4895.12 28 000 1.0 0.456 0.132 AA 8
2s22p3p
31000 1.60 0.436 B 2
2 2p3s-2p3p Spe_lp 6379.62 28 000 1.0 0.640 A 8
3 3pe_3D 5679.56 5000-8 000 1.0 0.54 0.57-0.65 B 3
17 000 0.17 0.070 0.63 B 6
17 500 0.23 0.099 0.66 B 6
18 800 0.31 0.120 0.59 B 6
28000 1.0 0.430 0.68 —0.031 0.13 AB 8
31000 1.60 0.688 0.70 B 2
54 000 2.8 0.760 —0.01 B",D 5
5666.63 5000-8 000 1.0 0.47 0.49-0.57 B 3
28000 1.0 0.425 0.67 —0.034 0.14 AB 8
31000 1.60 0.648 0.67 B 2
54 000 2.8 0.750 —0.01 B",.D 5
5676.02 5000-8 000 1.0 0.51 0.54-0.62 B 3
16 300 0.31 0.134 0.65 B 6
17 500 0.23 0.094 0.62 B 6
18 800 0.31 0.120 0.59 B 6
28000 1.0 0.452 0.72 —0.028 0.11 AB 8
31000 1.60 0.648 0.66 B 2
54 000 2.8 0.680 -0.01 B",D 5
5686.21 5000-8 000 1.0 0.49 0.52-0.59 B 3
28 000 1.0 0.475 0.75 —0.031 0.13 AB 8
31000 1.60 0.606 0.62 B 2
54 000 2.8 0.650 —-0.01 B",D 5
5710.77 5000-8 000 1.0 0.47 0.49-0.57 B 3
28000 1.0 0.455 0.72 -0.033 0.14 AB 8
5730.66 28000 1.0 0.601 0.94 C 8
4 3pe_3g 5045.10 5000-8 000 1.0 0.32 B 3
28 000 1.0 0.380 —0.023 AB" 8
31000 1.60 0.452 0.002 ‘BD 2
5 Spe_3p 4630.54 5000-8 000 1.0 0.38 B 3
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Numerical results for N l1l-Continued

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10 cm™3) R Wi, /Wi A) dp/din Acc. Reference
28 000 1.0 0.326 0.007 AB 8
30 000 0.75 0.20 B 7
33000 1.15 0.30 B 7
35000 1.30 0.32 B 7
38000 1.45 0.36 B 7
54 000 2.8 0.500 0.02 BD 5
4613.87 5000-8 000 1.0 0.30 B 3
28 000 1.0 0.294 0.013 BBT 8
31000 1.60 0.422 0.045 BC 2
4643.09 5000-8 000 1.0 0.35 B 3
28 000 1.0 0.329 0.022 AB 8
54 000 2.8 0.520 0.06 BC 5
4621.39 5000-8 000 1.0 0.35 B 3
28 000 1.0 0.314 A 8
4601.48 5000-8 000 1.0 0.38 B 3
28 000 1.0 0.354 A 8
4607.15 5000-8 000 1.0 0.35 B 3
28 000 1.0 0.357 0.005 AD 8
6 Spe_ip 3955.85 28 000 1.0 0.277 0.047 AB 8
31000 1.60 0.350 B 2
7 pe_tp 6482.05 5000-8 000 1.0 0.63 B 3
28 000 1.0 0.676 0.013 AB 8
8 lpe_3s 5073.59 28 000 1.0 0.300 B 8
9 lpe_sp 4654.53 28 000 1.0 0.343 A 8
10 Ipe_iD 3995.00 5000-8 000 1.0 0.28 B 3
28 000 1.0 0.272 0.038 AB 8
31000 1.60 0.580 0.045 “BC 2
32800 4.66 1.38 B 1
54 000 2.8 0.540 0.06 BC 5
11 2p3p—2p3d 1p_3pe 4564.76 28 000 1.0 0.492 A 8
12 p-1pe 4447.03 5000-8 000 1.0 0.35 B 3
28 000 1.0 0.387 A 8
31 000 1.60 0.512 0.036 "BC 2
32800 4.66 1.83 B 1
13 p_tpe 3919.00 28 000 1.0 0.354 0.028 Bt 8
14 Sp-%F° 5005.15 5000-8 000 1.0 0.37 B 3
17 100 0.25 0.071 0.62 B 6
17 500 0.23 0.064 0.61 B 6
18 800 0.31 0.083 0.59 B 6
28 000 1.0 0.353 0.80 B 8
5001.47 17 100 0.25 0.068 0.59 B 6
17 500 0.23 0.066 063 B 6
18 800 0.31 0.086 0.61 B 6
5001.13 17 100 0.25 0.065 0.57 B 6
17 500 0.23 0.068 0.65 B 6
18 800 0.31 0.083 0.59 B 6
5016.38 28 000 1.0 0.424 0.96 A 8
5025.66 28 000 1.0 0.439 0.99 0.019 0.35 AB 8
15 Sp-1pe 4860.17 28 000 1.0 0.306 C 8
16 3p-3p° 4803.29 5000-8 000 1.0 0.36 B 3
28 000 1.0 0.372 0.022 BB* 8
31000 1.60 0.418 0.056 BC 2
32800 4.66 1.36 B 1
4788.14 5000-8 000 1.0 0.37 B 3
28 000 1.0 0.408 0.016 AB 8
4779.72 28 000 1.0 0.427 0.009 AB 8
4810.30 28 000 1.0 0.394 A 8
4793.65 28 000 1.0 0.402 B 8
4781.19 28 000 1.0 0.438 B 8
4774.24 28 000 1.0 0.377 A 8
17 3p-3p° 4507.56 28 000 1.0 0.569 B 8
18 35-3pe 4987.36 28 000 1.0 0.498 1.02 B 8
5007.33 28 000 1.0 0.463 0.95 0.017 2 AB 8
4994.37 5000—-8 000 1.0 0.45 0.64-0.73 B 3
28 000 1.0 0.441 084 A 8
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Numerical results for N l1l-Continued
Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10 cm™3) R Wi /Wy, A) dm/dy,  Acc Reference
19 3p_3p° 5941.65 5000—8 000 1.0 0.50 0.51-0.59 B 3
28000 1.0 0.582 0.93 —-0.020 a AB”" 8
54 000 2.8 0.520 B 5
5931.78 5000-8 000 1.0 0.56 0.58-0.66 B 3
28000 1.0 0.593 0.95 A 8
5927.81 5000—-8 000 1.0 0.57 0.58-0.68 B 3
28 000 1.0 0.607 0.97 A 8
5952.39 5000—-8 000 1.0 0.58 0.60-0.69 B 3
28000 1.0 0.652 —0.024 a AB 8
5940.24 5000—-8 000 1.0 0.60 0.62-0.71 B 3
28000 1.0 0.647 1.03 —0.029 a AB”" 8
20 Sp_3pe 5452.07 28 000 1.0 0.481 B 8
5454.22 28000 1.0 0.487 B 8
5462.58 28000 1.0 0.498 0.045 AB 8
5478.09 28000 1.0 0.572 A 8
5480.05 28000 1.0 0.582 0.036 BT 8
5495.65 28000 1.0 0.553 0.029 AB 8
21 2p3p-2p4s  3p-3p° 3855.10 28 000 1.0 0.784 1.03 B 8
3842.19 28000 1.0 0.813 1.07 0.379 1.63 B 8
3847.40 28 000 1.0 0.883 1.16 0.322 1.38 AB 8
3856.06 28 000 1.0 0.749 0.98 0.444 1.91 BB 8
3829.80 28000 1.0 0.856 1.12 0.557 2.39 B,B 8
3838.37 28000 1.0 0.805 1.06 0.356 1.53 AA 8
22 2p3p-2p3d  D-1F° 6610.56 5000—8 000 1.0 0.79 B 3
28000 1.0 0.813 —-0.062 A,Bf 8
23 2p3d-2p4p  3F°-°D 6170.16 28 000 1.0 1.907 0.96 B 8
6150.75 28000 1.0 1.757 0.88 B 8
6173.31 28000 1.0 1.793  0.90 0.553 077 *.B 8
6167.75 28 000 1.0 1.999 1.00 0.535 0.74 AA 8
24 pe-tp 6629.79 28 000 1.0 1.865 B 8
25 De-'D 5475.29 28 000 1.0 1.163 C 8
26 3p°-3D 6504.61 28 000 1.0 2.381 0.710 Bt 8
27 3pe—3p 6346.86 28000 1.0 2.181 1.19 B 8
6340.58 28000 1.0 2.014 1.10 0.327 0.37 B 8
28 2s?2p3d-— 3p°_3p 4098.87 32800 4.66 1.70 B 1
2s2p?(*P)3s
29 2p3d-2p4p  3P°-=3S 6809.98 28 000 1.0 2.491 1.18 0.719 071 AB 8
6834.09 28 000 1.0 2531 1.20 B 8
30 pets 5954.28 28 000 1.0 0.805 B 8
31 252p?3s— Sp-_Spe 5535.38 5000—8 000 1.0 0.42 B 3
2s2p%(*P)3p
28 000 1.0 0.433 B 8
5526.23 28 000 1.0 0.464 B 8
5540.06 28000 1.0 0.410 B 8
5543.47 28000 1.0 0.410 B 8
5552.68 28 000 1.0 0.288 C 8
5530.24 28 000 1.0 0.409 —0.030 AB 8
5551.92 28000 1.0 0.404 B 8
32 Sp_Spe 4991.24 28000 1.0 0.244 —0.042 D,B 8
5023.05 28000 1.0 0.369 A 8
33 Sp_Sge 4133.67 28 000 1.0 0.317 B 8
4145.77 28000 1.0 0.235 B 8
34 2s2p?3p— SD°-5F 5190.38 28 000 1.0 0.438 A 8
2s2p?3d
35 Spe_sSp 5351.23 28 000 1.0 0.534 B 8
5313.42 28000 1.0 0.444 B 8
5340.21 28000 1.0 0.289 A 8
36 5pe_5D 5183.20 28 000 1.0 0.482 C 8
5186.21 28 000 1.0 0.489 B 8
37 3d—4f 3F°[5/2] 4076.91 28 000 1.0 1.509 B 8
4087.30 28 000 1.0 1.467 A 8
4073.04 28 000 1.0 1.65 B 8
4082.27 28 000 1.0 1.61 —-0.212 B,A 8
38 3d-4f’ SFe—[7/2] 4035.08 28 000 1.0 1.275 —0.066 AB 8
54 000 2.8 0.57 —0.028 B".D 4
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Numerical results for N l1l-Continued

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10 cm™3) R Wi, /Wi A) dp/din Acc. Reference
4043.53 28000 1.0 1.65 B 8
4056.90 28000 1.0 1.843 B 8
4041.31 5 000—8 000 1.0 1.09  0.63-0.70 B 3
28 000 1.0 128 104 -0079 020 B,B" 8
31000 1.60 1440 075 —0.134 022 BB 2
32800 4.66 341 061 B 1
54 000 2.8 0.59 -0.042 B",.C 4
4026.07 28000 1.0 1.86 B 8
31000 1.60 1.926 -0.114 B'.B 2
32800 4.66 4.95 B 1
39 3d—4f D°-[5/2] 4176.16 28000 1.0 1.60 B 8
4171.61 28000 1.0 1.53 B 8
40 3d-4f'  D°—[7/2] 4131.78 28000 1.0 157 o 8
41 3d—4f 3D°—[5/2] 4241.78 28000 1.0 1.526 B 8
31000 1.60 1.512 -0.085 B',C 2
42 3d-4f'  D°—[5/2] 4179.67 28000 1.0 1.95 C 8
43 3pe_[5/2] 444202 28000 1.0 2533 135 B 8
44 R [7/2] 4552.53 28000 1.0 2.05 -0.156 B',B" 8
54 000 2.8 2.56 B 4
4530.41 28000 1.0 2.252 -0.157 AB 8
31000 1.60 2.000 -0.17 B".B 2
45 1pe{5/2] 4694.64 28000 1.0 2.633 -0.336 AB' 8
aTheory predicts a shift in the opposite direction.
Nitrogen luted so that self-absorption became negligible, as checked
from the intensity ratios in multiplets where LS-coupling
NIl prevails.
Ground state: $22s°2p 2P, Blagojevicet al*® measured the Stark widths and shifts of
lonization energy: 47.449 e¥382 704 cm ! several 3—3p and 3-3d transitions with a low-pressure

Djenize et al,! Milosavijevic and Djenize* and Djenize pulsed arc enq on with a shgt—to—shot scanning technique.
and Milosavljevié used a low-pressure pulsed arc in the | € optical thickness of the ling@nd to some degree the

end-on configuration to determine Stark widths and shifts offomMogeneity of the dischargeias tested by the introduction

several N IIl lines with a shot-to-shot scanning technique.Of a movable electrode, thus creating different plasma obser-

The plasma conditions were reproducible withir8%, as vation Iengthg. Self-absorption_was minimized by optimizing
indicated from monitoring ©a N Il transition. Self- the composition of the gas mixture and the total pressure.

absorption in the line centers was checked by comparina_he contributions of instrume_ntal and Doppler broadeni_ng
measured line intensity ratios in multiplets with LS-coupling Wereé accounted for by applying a standard deconvolution

ratios, and it was minimized by the choice of appropriate ga®rocedure.
mixtures_. The contributions of Do_ppIer and instrumental References
broadening to the measured linewidths were subtracted by
employing a standard deconvolution technique. However, the's. pjenize, L. C. Popovic. Labat, A. Srékovic, and M. Platisa, Contrib.
effects of the inhomogeneous plasma end layers were nothlasma Phys33, 193(1993.
discussed. Djenize and MilosavljéVidetermined that for all ~ ,S- Glenzer, J. D. Hey, and H.-J. Kunze, J. Phy273413 (1994.
. . . . . °B. Blagojevic M. V. Popovic N. Konjevic, and M. S. Dimitrijevi¢ Phys.
their measured lines no Stark shifts were detected within ge, £54 743(1996.
their experimental uncertainty af 0.015 A. 4V. Milosavljevic and S. Djenize, Astron. Astrophys., Suppl. SEt8 197
Glenzeret al? measured several Stark widths with a gas- ,(1999. _ o
liner pinch side on. They operated the pinch under conditions > Pienize and V. MilosavijevicAstron. Astrophys., Suppl. Se31, 355
where the discharge was highly reproducible anq .homOQe.%B. Blagojevig M. V. Popovig and N. Konjevi¢ J. Quant. Spectrosc. Ra-
neous, and where the nitrogen test gas was sufficiently di- diat. Transf.67, 9 (2000.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,4 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to N
Illand N Il to N 1l lines
2 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
3 Low-pressure pulsed arc Stark width of the HeP}J line Boltzmann plot of N Il lines
and intensity ratios of N IV
and N Il lines
5 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to
N Ill lines and N Il to N 1I
lines and ratio of He IIP,, to
He |1 5876 A lines
6 Low-pressure pulsed arc Stark width of the HeP}] line Boltzmann plot of N Il lines
Numerical results for N 11l
Electron
Transition Wavelength Temperature density Wm dm
No. array Multiplet A) (K) (107 cm™d) A wylwy, A) dn/dyy, Acc. Reference
1 3s—(*S)3p 25-2p° 4097.36 17 500 0.23 0.083 0.98 B 6
18 800 0.31 0.100 0.92 B 6
19500 0.39 0.116 0.86 B 6
30000 0.75 0.26 1.22 B 5
33000 1.15 0.40 1.27 B 5
33000 1.38 0.345 0.92 B 3
35000 1.30 0.42 1.21 B 5
36 100 1.71 0.423 0.93 B 3
37900 111 0.262 0.92 B 3
39 000 1.45 0.48 1.29 B 5
39600 2.64 0.587 0.88 B 3
44 300 2.52 0.557 0.91 B 3
A(44300-3300p A(2.52-1.38 A(—0.04) 5.6 C 3
54 000 2.80 0.69 1.10 B 5
87 000 7.1 1.71 1.27 B 2
96 300 10.1 2.25 1.20 B 2
4103.39 17 500 0.23 0.080 0.95 B 6
18 300 0.33 0.114 0.97 B 6
18 800 0.31 0.105 0.96 B 6
19100 0.41 0.126 0.88 B 6
19500 0.39 0.118 0.88 B 6
30000 0.75 0.26 1.23 B 5
33000 1.15 0.38 1.21 B 5
33000 1.38 0.343 0.92 B 3
35000 1.30 0.42 1.21 B 5
36 100 1.71 0.400 0.90 B 3
37900 1.11 0.279 0.98 B 3
39000 1.45 0.46 1.24 B 5
39600 2.64 0.587 0.88 B 3
44 300 2.52 0.557 0.91 B 3
A(44300-3300p A(2.52-1.38 A(—0.04) 5.6 C 3
54 000 2.80 0.72 1.15 5
2 3p-(*s)ad ’p°-2D 4634.13 17 500 0.23 0.104 0.99 B 6
18 300 0.33 0.145 0.99 B 6
18 800 0.31 0.131 0.96 B 6
19100 0.41 0.168 0.94 B 6
19500 0.39 0.156 0.93 B 6
33000 1.38 0.470 1.00 B 3
33000 1.15 0.42 1.06 B 5
35000 1.30 0.46 1.06 B 5
36 100 1.71 0.553 0.97 B 3
37900 111 0.352 0.98 B 3
39000 1.45 0.52 1.12 B 5
39600 2.54 0.793 0.95 B 3
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Numerical results for N lll—Continued
Electron
Transition Wavelength Temperature density W dm
No. array Multiplet R) (K) (107em™®)  (A)  wp/wy R) dn/dy,  Acc. Reference
44300 2.52 0.766  1.00 B 3
A(44300-3300D A(2.52-1.38 A(-0.04 54 C 3
54000 2.80 058  0.74 B 5
4640.64 17500 0.23 0.102  0.97 B 6
18 300 0.33 0.148  1.00 ‘B 6
18 800 0.31 0.130 0.96 B 6
19 100 0.41 0.169  0.95 B 6
19500 0.39 0.160 0.95 B 6
33000 1.38 0.443 0.95 B 3
33000 1.15 0.38  0.96 B 5
35000 1.30 042  0.96 B 5
36100 1.71 0.526 0.94 B 3
37900 1.11 0.352 0.98 B 3
39000 1.45 054 116 B 5
39600 2.64 0.795 0.95 B 3
44300 2.52 0.746  0.97 B 3
A(44300-3300p A(2.52-1.38 A(-0.03) 41 D 3
54000 2.80 0.54  0.69 B 5
91 700 5.8 096 071 B 2
3 3d-(*S)4p 2D_2p°  2247.95 52000 2.45 0.46 -0.09 B",.C 1
4 2s2p3s-2s2p(*P°)3p “P°—*D  4514.85 54000 2.8 0.460 -0.01 B,D 4
99 800 10.2 1.90 B 2
4510.96 54000 2.8 0.360 -0.01 B,.D 4
5 2s2p3p-2s2p(®P°)3d  2P-?D° 393851 54000 2.8 0.340 -0.03 B.D 4
6 2p_2pe 2983.64 54000 2.8 0.400 —-0.01 B,D 4
7 ‘D-*F°  4867.17 54000 2.8 0.520 -0.02 B,.D 4
4861.27 54000 2.8 0.580 -0.02 B,D 4
8 4SP°  4546.36 54000 2.8 0.510 -0.05 B,.D 4
Nitrogen that for the 3—3p triplet of N IV departures from LS-
coupling ratios amount to about 20%, indicating some re-
NIV sidual self-absorption. Instrumental and Doppler broadening
Ground state: §22s? 1S, were accounted for by applying a standard deconvolution
lonization energy: 77.474 e¥624 866 cm* technique, but the effects of the inhomogeneous plasma end

Wrubel et al! measured the Stark widths of some-®@p  ayers were not dsiscussed. _
triplet and singlet transitions utilizing a gas-liner pinch. N Iv _Blagojevicet al” measured the Stark widths of the-33p
ions were confined to the homogeneous center of a hydrogdfP!€t lines with a low-pressure pulsed arc end on, using a
plasma column, and cool boundary layers were absent. THe0t-to-shot scanning technique to record the line profiles.
optical thickness of the lines was checked by comparing thd N€Y checked for self-absorption effects by diluting the ni-
line intensity ratios within the triplet with LS-coupling ratios. [F09€n gas in helium until they obtained within a few percent
Agreement within 2% was found, indicating the absence 0]the LS—cquph_ng ratios _for the line intensities in the tnplgt.
self-absorption. The observed line profiles were fitted to! N€ contributions from instrumental and Doppler broadening
\oigt functions, so that the contributions of Doppler and ap-"ere accounted for by a standard deconvolution technique.
paratus broadening could be taken into account and sub-
tracted. References

Milosavljevic and Djenizé& used a low-pressure pulsed arc
for their end-on observations. The line profiles were recorded'T. Wrubel, I. Ahmad, S. Bscher, H.-J. Kunze, and S. H. Glenzer, Phys.
stepwise with a shot-to-shot technique. Self-absorption wasRev- E57, 5972(1998.
checked and minimized by measuring line-intensity ratios 2’ M'E';sa"”e"'c and S. Djenize, Astron. Astrophys., Suppl. SEI8 197

L : ) 1998.
within multiplets of N Il and N Il and by comparing them  sg_pjagojevic M. V. Popovig N. Konjevic, and M. S. Dimitrijevic J.
with LS-coupling ratios. It is seen from their Fig. 1, however, Quant. Spectrosc. Radiat. Tranél, 361(1999.
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Key data on experiments

901

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to N
Il'and N 1l to N Il lines
3 Low-pressure pulsed arc Stark width of the Hé|| line Boltzmann plot of N Il lines
and intensity ratios of N IV
to N Il lines
Numerical results for N IV
Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10" cm™d) A wy/wy, R dn/dyy,  Acc.  Reference
1 2s3s-25(S)3p 35-3p° 3478.72 54 000 2.8 0.410 0.99 0.01 B 2
72 400 0.86 0.122 1.12 B 3
78300 0.99 0.136 1.11 B 3
80100 1.13 0.148 1.07 B 3
80 700 1.21 0.153 1.03 B 3
81200 5.8 0.84 1.19 B 1
82300 1.33 0.172 1.06 B 3
A(82300-72400 A(1.33-0.86 A(0.09 C 3
96 300 8.1 1.10 1.15 B 1
98 600 15.8 1.46 0.79 A 1
101 000 19.4 1.72 0.76 A 1
104 400 10.6 111 0.90 B 1
3483.00 54000 2.8 0.330 0.80 0.01 B 2
72 400 0.86 0.122 1.12 B 3
78300 0.99 0.136 1.11 B 3
80100 1.13 0.150 1.08 B 3
80700 1.21 0.150 1.01 B 3
81200 5.8 0.84 1.19 B 1
82300 1.33 0.174 1.08 B 3
A(82300-72400 A(1.33-0.86 A(0.03 C 3
96 300 8.1 1.10 1.15 B 1
98 600 15.8 1.46 0.79 A 1
101 000 19.4 1.72 0.76 A 1
104 400 10.6 1.11 0.90 B 1
3484.93 54000 2.8 0.400 0.96 0.01 B 2
72 400 0.86 0.122 1.12 B 3
78300 0.99 0.146 1..19 B 3
81100 1.13 0.146 1.05 B 3
81200 5.8 0.84 1.19 B 1
96 300 8.1 1.10 1.15 B 1
98 600 15.8 1.46 0.79 A 1
101 000 19.4 1.72 0.76 A 1
104 400 10.6 111 0.90 B 1
2 is-tpe 6380.75 71900 6.5 2.53 A 1
81200 4.6 1.73 B 1
3 2s3p—2s(?S)3d peip 4057.76 54000 2.8 0.410 0.07 Rt 2
4 2p3s—2p(3P°)3p  'P°-'D 3747.54 54000 2.8 0.500 0.03 i) 2
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exist. Blagojevicet al, who observed end on, did not discuss
the effect of cooler plasma-end layers in the electrodes.
However, the four-times ionized nitrogen atoms should re-
combine there rather quickly, and produce only very small
plasma inhomogeneity effects.

The increments in shift measured by Blagojestcal. be-
tween the two electron densities indicated in the table are in
{e opposite direction from those predicted by theory.

Nitrogen
NV

Ground state: §°2s°S;),
lonization energy: 97.890 e¥789537.2 cm*

Glenzeret al! employed a gas-liner pinch for their Stark
width measurements, while Blagojévét al? used a low-
pressure pulsed arc. In both experiments, the strongest N
lines were tested for possible self-absorption effects, but no
indications were seen for the selected operating conditions.
Also, the measured line shapes were corrected for Doppler

and instrumental broadening with a standard deconvolutioriS. Glenzer, N. I. Uzelac, and H.-J. Kunze, Phys. Re45A8795(1992.
procedure 2B. Blagojevig M. V. Popovig N. Konjevic and M. S. Dimitrijevig J.

’ . . . Quant. Spectrosc. Radiat. Tran6f, 361(1999.
Glenzeret al. observed side on and emphasized that theirsy s pimitrijevic and S. Sahal-Bihot, Astron. Astrophys., Suppl. Ser.

plasma is homogeneous, and that no cold boundary layerses, 109(1992.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the Hé|) line Boltzmann plot of N Il lines and intensity
ratios of N IV to N Il lines
Numerical results for N V
Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A) (K) (107 cm™d) A) Wi /Wi A) dn/dy,  Acc.  Reference

1 3s-3p 2g-2pe° 4603.74 72 400 0.86 0.186 0.90 B 2
78 300 0.99 0.204 0.89 B 2
80 100 1.13 0.231 0.89 B 2
80 700 1.21 0.249 0.90 B 2
A(80700-7240D A(1.21-0.86 A(0.09 D 2
82 300 1.33 0.282 0.94 B 2
173000 12 2.2 1.09 B 1

217 000 16 2.7 1.10 B 1

253 000 20 34 1.16 B 1
277000 23 3.8 1.16 B 1
4619.97 72 400 0.86 0.186 0.90 B 2
78 300 0.99 0.204 0.89 B 2
80100 1.13 0.231 0.89 B 2
80 700 121 0.249 0.90 B 2
A(B0700-7240D A(1.21-0.86 A(0.03 D 2
82 300 1.33 0.282 0.94 B 2

Oxygen plied a model calculation to the measured line shapes, based
on the equation of radiative transfer, and obtained the Stark
ol widths for the condition where an optimum fit occurs.

Ground state: §22s?2p* %P,

lonization energy: 13.6181 e¥109 837.34 cm?

Sohns and Kockdetermined the Stark widths of three
resonance lines with a wall-stabilized arc source under con-
ditions where the lines are strongly self-reversed. They ap

J. Phys. Chem. Ref. Data, Vol. 31, No. 3, 2002

Mijatovic et al? measured the Stark broadening param-
eters of the 8—4p triplet (consisting of three very-closely

spaced, unresolvable linewith a wall-stabilized arc which
was operated in argon with admixtures of @nd H, (the
latter for plasma diagnostigsThe plasma was observed end
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on, and tests for possible self-absorption were performed bwidth, and were compared with the corresponding theoretical
placing a concave mirror with a light chopper behind the arcshifts.

thus imaging the plasma on itself and generating two optical
pathlengths that differed essentially by a factor of 2. The
observed profile was corrected for Doppler and instrumental
broadening. The results are consistent with earlier experi- _
mental work and are in fair agreement with semiclassical '(El'ggghns and M. Kock, J. Quant. Spectrosc. Radiat. Tra#if.335
theory. 27. Mijétovié, N. Konjevig R. Kobilarov, and S. DjurovicPhys. Rev. E

All Stark shifts were measured at the position of the half- 51, 613(1995.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Wall-stabilized arc Plasma model calculation Blackbody limited VUV lines Line profiles measured under
optically thick conditions

2 Wall-stabilized arc H; Stark width Plasma composition data

Numerical results for O |

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (10 cm™d) A) Wn/Wy,  (A)  dn/dy,  Acc.  Reference
1 2p*-2p3(“s°)3s 3p3se 1302.17 12 500 1.0 0.0233 1.29 tC 1
1304.86 12500 1.0 0.0233 1.29 C 1
1306.03 12 500 1.0 0.0233 1.29 C 1
2 2p®3s—2p%(*S°)4p 3ge_3p 4368.2 10 600 0.240 0.51 1.29 0.10 1.17 A 2
10980 0.312 0.67 1.28 0.13 1.17 A 2
Oxygen
ol
Ground state: $22s?2p®4S;),
lonization energy: 35.1211 ev283270.9 cmt
Finding list
Wavelength(A) No. WavelengthA) No. WavelengthA) No. Wavelength(A) No.
3270.86 23 4104.99 10 4327.46 24 4596.18 7
3289.98 12 4110.79 10 4336.86 2 4638.86 1
3470.67 16 4112.02 11 4345.56 2 4641.81 1
3729.22 28 4119.22 10 4347.21 8 4649.13 1
3739.76 18 4121.46 9 4349.43 2 4650.84 1
3749.48 3 4132.90 9 4351.26 8 4705.35 14
3802.98 21 4146.09 33 4366.89 2 4710.01 13
3954.36 5 4153.30 9 4395.93 15 4860.97 26
4072.15 6 4156.53 9 4414.90 4 4871.52 26
4075.86 6 4294.78 30 4416.97 4 4890.86 17
4078.84 6 4303.82 29 4448.19 22 4924.53 17
4085.11 6 4317.14 2 4477.88 32 4955.71 20
4089.27 31 4319.63 2 4590.97 7 5206.65 19
4092.93 6 4319.87 27 4595.96 7 6895.10 25
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Djenize et al}? measured Stark widths and shifts with a plasma end layers were not discussed, but are estimated to be
low-pressure pulsed arc end on by scanning the line profilesmall for the rapidly recombining Oions.
with a shot-to-shot technique. The plasma was reproducible del Valet al? determined the Stark widths of 32 O Il lines
within 6%, as monitored by the intensity of an O Il line. The with a low-pressure pulsed arc end on in neon. They added
optical depth of the lines was checked by measuring thenly traces of oxygen to make self-absorption completely
component intensities in multiplets and comparing them withnegligible. This was experimentally ascertained with a path-
reference data. Differences of 12%—22% indicated, accorddoubling mirror arrangement. Thé&nown) widths from
ing to the authors, small self-absorption effects. The meabPoppler and instrumental broadening were eliminated by fit-
sured profiles contained significant contributions due to Dopting the lines to Voigt profiles and by extracting the Lorent-
pler and instrumental broadening, which were eliminatedzian component, which yields the Stark width. Effects from
with a standard deconvolution technique. The plasma tub@&homogeneous plasma end layers were not discussed, but
had extended openings in the electrode regisee Fig. 1 of are estimated to be small. The Stark widths measured for
Ref. 2, but end effects from these areas were not discussedifferent lines within multiplets 6—10 show unusually large

Blagojevic et al® measured the Stark widths of two variations.
prominent 3—3p and 3—3d doublets with a low-pressure
pulsed arc. Recordings of the line shapes were performed References
with a shot-to-shot procedure in the end-on configuration.
Negligible self-absorption in the lines was achieved by dilut- 15 pjenize, A. Srécovic, J. Labat, and M. Platisa, Z. Phys. 71, 295
ing O, in helium until the intensities of the strongest O Il  (1991.
lines became strictly proportional to the, @oncentration.  *S. Djenize, V. Milosavljevicand A. Srékovic, J. Quant. Spectrosc. Ra-
The measured line profjles were corrected fpr the.' Contribu_sglélgllgrji?;\t.l%gliﬂ.?%/.(%’?)?J?;vfc and N. Konjevig Phys. Scr59, 374(1999.
tions from Doppler and instrumental broadening with & stan-43_ a_del val, J. A. Aparicio, V. Gonzales, and S. Mar, Astron. Astrophys.
dard deconvolution technique. Effects from inhomogeneous Suppl. Ser140 171(1999.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of O Il lines
2 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of N IV to N
Il'and N 11l to N Il lines

3 Low-pressure pulsed arc Stark width of the Hé®|) line Boltzmann plot of N Il lines

4 Low-pressure pulsed arc Twyman—Green interferometer Boltzmann plot of O Il and Source of transition probabilities
at two wavelengths of argon ion ~ Ne Il lines for temperature measurements
laser andH , Stark width not given

Numerical results for O Il

Electron
Transition Wavelength Temperature density Wn dm
No. array Multiplet A) (K) (10 cm™3) A) Wn/wy, (A)  d,/dy, Acc.  Reference
1 2p%(°P)3s-2p2%(°P)3p  ‘P-*D° 4649.13 40 000 1.0 0.209 0.67 B 4
4641.81 40 000 1.0 0.223 0.71 C 4
54 000 2.8 0.62 0.03 BD 2
4638.86 40 000 1.0 0.220 0.70 B 4
54 000 2.8 0.64 0.05 BC 2
4650.84 40 000 1.0 0.225 0.71 B 4
2 ip-Ape 4349.43 40 000 1.0 0.253 1.16 C 4
4336.86 40 000 1.0 0.202 0.93 C 4
4366.89 40 000 1.0 0.248 1.13 C 4
4345.56 40000 1.0 0.258 1.19 ‘B 4
4319.63 40 000 1.0 0.261 1.20 B 4
4317.14 40000 1.0 0.256 1.18 B 4
3 4p-ige 3749.48 54 000 2.8 0.38 B 2
4 2p-2p° 4414.90 18 800 0.31 0.087 0.93 B 3
19100 0.41 0.113 0.91 B 3
19500 0.46 0.133 0.96 B 3
19500 0.39 0.110 0.94 B 3
19 800 0.44 0.125 0.95 B 3
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Numerical results for O Il—Continued

905

Electron
Transition Wavelength Temperature  density W dm
No. array Multiplet A (K) (107%em®  (A)  wplwy,  (A) dn/dy,  Acc.  Reference
19900 0.47 0.135  0.96 B 3
4416.97 18 800 0.31 0.086  0.92 B 3
19 100 0.41 0.121  0.98 B 3
19500 0.46 0.130  0.94 B 3
19 500 0.39 0.109  0.93 B 3
19 800 0.44 0.124  0.94 B 3
19 900 0.47 0.132  0.94 B 3
5 2p_2p° 3954.36 54 000 2.8 0.54 B 2
6 2p?(3P)3p—-2p2(°P)3d 4De—4F 4075.86 40000 1.0 0.197  0.76 B 4
4072.15 40000 1.0 0.239 092 B 4
4092.93 40000 1.0 0213  0.83 B 4
4085.11 40000 1.0 0.252  0.98 *C 4
4078.84 40000 1.0 0.200 0.78 B 4
7 2p%(*D)3s-2p?(*D)3p  2D-?F° 4590.97 40000 1.0 0.223 C 4
4596.18 40000 1.0 0.272 B 4
54 000 2.8 0.42 B 2
4595.96 54 000 2.8 0.38 B 2
8 ’D-?D° 4351.26 40000 1.0 0.225 c 4
4347.21 40000 1.0 0.311 C 4
9 2p?(®P)3p—2p?(°P)3d 4pop 4121.46 40000 1.0 0.242  0.94 *C 4
4156.53 40000 1.0 0.329 1.26 *C 4
4153.30 40000 1.0 0.293  1.13 B 4
4132.90 40000 1.0 0299  1.15 *C 4
10 4pe—4D 4119.22 40000 1.0 0.248  0.90 *C 4
4104.99 54000 2.8 0.82 0.03 M) 2
4110.79 40000 1.0 0219 081 B 4
11 Ape2F 4112.02 40000 1.0 0.343 B 4
12 2p%(°P)3p-2p?(°P)4s  “P°-*P 3289.98 60 000 0.81 0.344 0.08 TR 1
13 2p?(°P)3p—2p%(°P)3d  2D°-“D 4710.01 60 000 0.81 0.240 0.02 B 1
14 Do-%F 4705.35 18 800 0.31 0.115 0091 B 3
19100 0.41 0.170  1.02 B 3
19 500 0.46 0.195 1.05 B 3
19500 0.39 0.146  0.93 B 3
19 800 0.44 0.174  0.98 B 3
19 900 0.47 0.189  1.00 B 3
60 000 0.7 0.240 0.02 BD 1
15 2D°-D 4395.93 60 000 0.81 0.254 -0.02 B",D 1
16 2p?(®P)3p—2p?(°P)4s pe-2p 3470.67 54 000 2.8 1.00 0.09 Mo 2
17 2p?(®P)3p—2p?(°P)3d 450 4p 4890.86 54 000 2.8 0.94 B 2
4924.53 60 000 0.81 0.232 B 1
18 2p?(®P)3p—2p?(°P)4s 4ge4p 3739.76 60 000 0.81 0.426 0.12 B 1
19 2p2(®P)3p—2p?(°P)3d 2pe_2p 5206.65 60 000 0.81 0.362 0.04 B 1
20 2pe—2p 4955.71 60 000 0.81 0.328 B 1
21 2p?(®P)3p—2p2(°P)4s 2pe_2p 3802.98 60 000 0.81 0.418 0.08 i 1
22 2p?(*D)3p-2p?(*D)3d 2pe_2F 4448.19 40 000 1.0 0.343 B 4
23 2p%('D)3p-2p%('D)4s  2F°-?D 3270.86 60 000 0.81 0.02 BD 1
24 2p?('D)3p-2p?%('D)3d  2D°-D 4327.46 40000 1.0 0.382 B 4
25 2p?(®P)3d—2p?(3P)4p 4F4De 6895.10 60 000 0.81 0.976 B 1
26 2p%('D)3p-2p%('D)3d  2P°-D 4860.97 60 000 0.81 0.284 B 1
4871.52 60 000 0.81 0.284 0.04 ) 1
27 2pe_2g 4319.87 60 000 0.81 0.208 0.02 B 1
28 2p%('D)3p-2p%(*D)4s  2P°-2D 3729.22 60 000 0.81 0.132 —-0.02 B",D 1
29 2p?(®P)3d-2p%(°P)4fD P 3]° 4303.82 40 000 1.0 1.186 B 4
60 000 0.81 0.774 B 1
30 p2r21° 4294.78 60 000 0.81 0.774 B 1
31 2p?(°P)3d-2p%(®P)4fG  “F-7[5]° 4089.27 40000 1.0 1.009 B 4
60 000 0.81 0.538 B 1
32 P23 4477.88 40 000 1.0 1.27 B 4
33 2p%(5s°)3p-2p%°s°)3d  °P-°D° 4146.09 40000 1.0 0.432 B 4
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Oxygen ing them with LS-coupling ratios. Agreement within 3% was
achieved by appropriate dilution of,0n the gas mixture.

ol The contributions of instrumental and Doppler broadening
Ground state: $22s?2p? °P, were accounted for by applying a standard deconvolution
lonization energy: 54.936 e¥443086 cm ! procedure.
Blagojevic et al! measured the Stark widths with a low- Reference

pressure pulsed arc end on with a shot-to-shot scanning tech-
nique. The optical depth for the strongest lines was checkedg Blagojevic M. V. Popovig and N. Konjevi¢ J. Quant. Spectrosc. Ra-
by measuring intensity ratios within multiplets and compar- diat. Transf.67, 9 (2000.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Low-pressure pulsed arc Stark width of the He IIP,, line Boltzmann plot of N Il lines

Numerical results for O lll

Electron
Transition Wavelength  Temperature density W dm
No. array Multiplet A) (K) (10 cm™d) A) Wn/wy,  (A)  dn/dy, Acc.  Reference
1 2p3s-2p(®P°)3p  3P°-°D 3759.80 18 300 0.33 0.067 B 1
19100 0.41 0.083 B 1
19500 0.46 0.097 B 1
19900 0.47 0.098 B 1
3754.70 18 300 0.33 0.075 B 1
19100 0.41 0.081 B 1
19500 0.46 0.104 B 1
19900 0.47 0.091 B 1
2 2p3p-2p(?P°)3d  3D-3F° 3265.46 26 000 0.32 0.045 B 1
33400 0.64 0.081 B 1
39 700 0.83 0.100 B 1
46 000 1.05 0.134 B 1
3260.98 26 000 0.32 0.047 B 1
39700 0.83 0.100 1
3267.31 39 700 0.83 0.103 B 1
Oxygen the strongest lines was checked by measuring intensity ratios
within multiplets and comparing them with LS-coupling ra-
(OR\Y) tios. Agreement within 3% was achieved by appropriate di-
Ground state: SZZSZZDZPZ/Z lution of O, in the gas mixture. .The contributions of instru-
lonization energy: 77.416 ev624 382.0 crn’t mental and Doppler broadening were accounted for by

1 , applying a standard deconvolution procedure.

Glenzeret al” measured the Stark widths of the-33p The experimental results have been compared with im-
and 3-3d doublets with a gas-liner pinch side on. They 6,64 semiclassical calculations of Blagojestal.,® which
operated the dls_charge for conditions where the P'asma Watclude perturbations from energy levels with different par-
highly reproducible and where the homogeneity of thegn torms The agreement of the rather different experimental

plasma in the center of the column was of the order Ofapproaches by Glenzest al® and Blagojevicet al?® with

+10%. By diluting the test gas, plasma conditions werey o ~giculated results is consistently good.
found where self-absorption in the investigated lines was

negligible. Also, a cold boundary layer of test gas ions was

absent. The contributions of Doppler and instrumental broad- References
ening were taken into account by fitting the lines to Voigt
functions. !S. Glenzer, J. D. Hey, and H.-J. Kunze, J. Phy278413(1994).

Blagojevicet al2 measured the Stark widths and shifts of ~B- Blagojevic M'(V' Popovig N. Konjevig and M. S. Dimitrijevic Phys.
" ; Rev. E50, 2986(1994.
the same transitions with a low-pressure pulsed arc end ong Blagojevic M. V. Popovic N. Konjevig, and M. S. Dimitrijevic Phys.

with a shot-to-shot scanning technique. The optical depth for Rev. E54, 743(1996.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2,3 Low-pressure pulsed arc Stark width of the H®]l line Boltzmann plot of N Il lines and ratios

of N IV to N Ill lines

Numerical results for O IV

Electron
Transition Wavelength Temperature density Wm dm
No. array Multiplet R) (K) (107em™® (A wnlwy,  (R) dn/dy,  Acc.  Reference
1 3s-(1s)3p 2g-2pe° 3063.43 50 800 4.92 0.596 1.01 B 2
54500 5.6 0.62 0.95 B 1
62 600 2.06 0.220 0.98 B 2
85000 5.38 0.525 1.02 B 2
85100 4.14 0.403 1.02 B 2
87 000 10.3 0.96 0.98 c 1
93 600 5.07 0.479 1.02 B 2
A(87 600-62 60D A(5.07-2.06 A(0.03 1.4 D 3
98 600 9.9 0.98 1.09 B 1
119 500 16.3 1.28 0.93 B 1
131 800 6.45 0.501 0.95 B 2
3071.60 50 800 4.92 0.599 1.01 B 2
62 600 2.06 0.220 0.98 B 2
85000 5.38 0.524  1.02 B 2
85100 4.14 0.397 1.00 B 2
87 600 5.07 0.465 0.99 B 2
A(87 600—-62 600 A(5.07-2.06 A(0.03 14 D 3
131 800 6.45 0.478 0.91 B 2
2 3p-(*s)ad 2p°_2p 3403.52 50 800 4.92 0.622 1.14 B 2
62 600 2.06 0.235 1.16 B 2
85000 5.38 0.563 1.22 B 2
85100 4.14 0.416 1.17 B 2
87 600 5.07 0.486 1.15 B 2
A(87 600-62 60D A(5.07-2.06 A003 15 D 3
131 800 6.45 0.521 1.08 B 2
3411.69 50 800 4.92 0.596 1.09 B 2
62 600 2.06 0.235 1.16 B 2
76 600 10.1 1.00 1.11 B 1
85000 5.38 0.558 1.20 B 2
85100 4.14 0.445 1.25 B 2
87 600 5.07 0.495 1.16 B 2
A(93600-62 600 A(5.07-2.06 A(0.03 15 D 3
131800 6.45 0534 1.11 B 2
3 2s2p3s-2s2p(®P°)3p  “P°—*D 3390.19 76 600 10.1 0.87 B 1
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Oxygen using a shot-to-shot scanning technique for recording the line
profiles. They checked for self-absorption effects by diluting
oV the oxygen gas in helium until they obtained within a few
Ground state: §22s? 1S, percent the LS-coupling ratios for the line intensities in the
lonization energy: 113.899 e¥918 657 cm * triplet. The contributions from instrumental and Doppler

Wrubel et all measured the Stark width of thes33p broadening were accounted for by a standard deconvolution
singlet transition utilizing a gas-liner pinch. O V ions were €chnique. Very good agreement is obtained with the semi-

confined to the homogeneous center of a hydrogen masn%assmal calculations of Dimitrijeviand Sahal-Brehot:

column, and cool boundary layers were absent. The optical
thickness for this transition was estimated to be negligible References
under the experimental conditions, since the analogous trip-
let transition of N IV under very similar conditions was !Th. Wrubel, I. Ahmad, S. Bscher, H.-J. Kunze, and S. H. Glenzer, Phys.
found to be optically thin. Doppler and apparatus broadening Rev. E57, 5972(1998.

: : : 2B. Blagojevig M. V. Popovig N. Konjevic and M. S. Dimitrijevig J.
were taken into account with a deconvolution procedure. .

. 2 . Quant. Spectrosc. Radiat. Tranéi, 361(1999.

Blagojevic et al® measured the Stark widths of two sy s pimitrijevic and S. Sahal-Bhot, Bull. Astron. Belgradd50, 95

3s—3p triplet lines with a low-pressure pulsed arc end on, (1994.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the Hé|) line Boltzmann plot of O IV lines

Numerical results for O V

Electron
Transition Wavelength Temperature density Wn dm
No. array Multiplet A (K) (10" cm ) A wy/wy, R) dn/dy, Acc. Reference
1 2s3s-25(2S)3p  35-3p° 2786.99 54 600 0.95 0.077  1.05 B 2
61900 1.38 0.102 1.00 B 2
65 500 1.09 0.073 0.93 B 2
79 700 1.41 0.100 1.09 B 2
88 700 1.57 0.105 1.10 B 2
91 600 1.68 0.102 1.02 B 2
93300 1.54 0.105 1.15 B 2
A(93300-6190D A(1.54-1.38 A(-0.02) D 2
2789.85 61900 1.38 0.098 0.96 B 2
79700 1.42 0.098 1.06 B 2
88 700 1.57 0.105 1.10 B 2
91 600 1.68 0.108 1.08 B 2
A(93300-61900 A(1.54-1.38 A(—0.015) D 2
2 g-tpe 5114.06 90 500 10.8 1.85 B 1
108 000 12.0 2.01 A 1
167 000 17.2 2.16 B 1
217 000 23.6 2.85 B 1
Oxygen intensity ratio of the multiplet components against the ex-

pected 2:1 ratio predicted by LS coupling. Optically thin

ovi conditions were obtained for the selected operating condi-

Ground state: 4°2s2S,, tions. Also, the measured line shapes were fitted to Voigt

lonization energy: 138.119 ev1 114008 cm* functions, so that the contributions of Doppler and instru-
Glenzeret all employed a gas-liner pinch for their Stark mental broadening could be subtracted.

width measurements, while Blagojévit al” used a low- Glenzeret al. observed side on and emphasized that their

pressure pulsed arc. In both experiments, the O VI lines werplasma is homogeneous, and that no cold boundary layers
tested for possible self-absorption effects by checking thexist. Blagojevicet al, who observed end on, did not discuss
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the effect of cooler plasma-end layers in the electrodes. References
However, the O° ions should recombine there rather

quickly, and produce only very small plasma inhomogeneity 'S. Glenzer, N. I. Uzelac, and H.-J. Kunze, Phys. Re45A8795(1992.
effects 2B. Blagojevig M. V. Popovig N. Konjevig and M. S. Dimitrijevi¢ J.

. . . Quant. Spectrosc. Radiat. Tran6f, 361(1999.
The experimental results have been compared with semisy; s pimitrijevic and S. Sahal-Bihot, Astron. Astrophys., Suppl. Ser.

classical calculations of Dimitrijeviand Sahal-Brehot® 93, 359(1992; (private communication

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Gas-liner pinch 90° Thomson scattering 90° Thomson scattering
2 Low-pressure pulsed arc Stark width of the HePJ] line Boltzmann plot of relative

intensities of O IV lines

Numerical results for O VI

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10" cm ™) Ay wp/wy, R dn/dyy, Acc. Reference
1 3s-3p 2g-2pe° 3811.35 61900 1.38 0.178 1.01 B 2
65500 1.09 0.136 1.00 B 2
79 700 1.42 0.171 1.05 B 2
A(79 700-6550D  A(1.42-1.09 A(—0.03) D 2
96 300 10 1.0 0.92 B 1
133400 13 1.4 1.11 ¢ 1
181 000 21 1.8 1.01 B 1
203100 24 21 1.07 B 1
3834.24 61 900 1.38 0.176 1.00 B 2
65500 1.09 0.132  0.97 B 2
79700 1.42 0.178 1.09 B 2
A(79700-65500  A(1.42-1.09 A(—0.03) D 2
Silicon A standard deconvolution procedure was used to unfold
) the Stark widths from instrumental and Doppler broadening.
Sil van der Waals and resonance broadening were estimated to
Ground state: §22s%2p%3s23p? 3P, be negligible.
lonization energy: 8.1517 e¥65 748 cm ! The measured values were compared with the results of

Srekovie et all? have observed the Stark widths and Puric et al® and Griem's semiclassical approximatioihe
shifts of five Si | lines with a pulsed discharge and a shot-dat@ Of Srekovic et al? are in much bet?:[er agreement with
to-shot technique end on. The plasma was reproduciblEaICUIated values than those of Pueical® The shifts are in
within =6%. The geometry of the quartz glass tube waggood agreement with previous measurements and with the

modified in order to reduce the amount of silicon evaporatedheoretical values.
from the walls. The carrier gas was an argon—helium mix- References
ture. The optical depth was checked by measuring intensity
ratios of lines within the p? 3P—3p4s 3P° multiplet and  'A. Srékovic, S. Bukvic and S. Djenize, Publ. Astron. Obs. Belgraie
comparing them with known data. Disagreement was only of2117(1%?7)-, e and ) (1908

0 ; e A. Srekovic, S. Bukvig and S. Djenize, Phys. S&7, 225(1998.
the ord.er of ]._0 %, bUt.the "”.e.s are of similar Streng.th’ and3J. Puric J. Djenize, S. Labat, and Lj.iRovic, Z. Phys.267, 71 (1974).
thus this test is rather insensitive. The effects of the iNhomo~y R Griem, Spectral Line Broadening by Plasm#Academic, New
geneous plasma end layers were not discussed. York, 1974.
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1,2 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratios of Ar Il to Ar Il spectral lines

Numerical results for Si |

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R) (K) (10" cm ™) R W, /Wi, A dn/dy,  Acc. Reference
1 3s23p?—3s3p°® 3p-pe 2207.98 28500 1.9 0.78 0.10 B 1
2 3p?-3p4s Sp_3pe 2506.90 28500 1.9 0.70 1.65 0.14 1.08 B 2
2524.12 28 500 1.9 0.72 1.64 0.12 091 *B 2
2528.50 28 500 1.9 0.68 1.66 0.13 1.06 *B 2
3 ID-pe 2881.58 28500 1.9 0.54 0.89 0.20 112 B 2
Silicon inhomogeneity problems, mentioned in Ref. 8, could explain

these larger line widthvalues. The experimental results by

Sili Wollschiaer et al? do not agree with Griem'$ theoretical
Ground state: $22s?2p®3s23p %P, widths, but are in good agreement with those of Lesage
lonization energy: 16.346 ev¥131838.4 cm! et al,® where the specific situation of the particular transition

Paezet al}2 have measured Si Il line widths in a pulsed is taken into account. Line shifts disagree with the earlier

9 “ 5

discharge end on. A SiH-He gas mixture was used in order m_easurgments of Lesageal” and of PunoeF al> but agree
to obtain a homogeneous distribution of silicon in the dis-With their latef measurements. Agreement is found with Gri-
charge tube. The experimental conditions were chosen t8™MS predictions; but not Vé"th those of Lesaget al.” How-
minimize self-absorption, but the authors have not provide(f;’etr' "’;15 pc?g“ed out by H ﬁ,cohnﬁguTanon ”I“X'Ing may ex-
details. An intensified diode array detector was used td'ain the difference between the values calculated.
record the Si Il lines. The profiles were corrected for instru-
mental and Doppler broadening, using a computerized pro-
cedure. Compatlsons Wlth' other expgrlmental and theoretical . Paez, M. I. de la Rosa, A. M. de Frutos, V. R. Gonzalez, and S. Mar,
data show considerable differences, in some cases approachann. phys.(Parig 15, 115 (1990.
ing factors of 2. 2C. Peez, |. de la Rosa, A. M. de Frutos, and S. Mar, Phys. Rei7,E/56

Wollschlageret al® have measured some Stark widths and3'(:1?/?/3|-l e 3. Mitsching. b. Meiners. M. Deniesse. J. Rich A

. . . . . . Wollschiager, J. Mitsching, D. Meiners, V. Deplesse, J. Richou, an .
shifts with a d|aphragm shock tubg side on in the reflected Lesage, J. Quant. Spectrosc. Radiat. Trab&f135 (1997,
shock wave. Neon with a small admixtu@05%-0.25%0f 4N, Konjevic J. Puric L. J. Qrkovi¢, and J. Labat, J. Phys. B, 999
tetramethylsilane served as the test gas and ensured good.970. o .
plasma homogeneity. Effects of the thin boundary layers are J- Puric S. Dienize, J. Labat, and L. Jirkovic, Z. Phys.267, 71 (1974.
neglected. The obtical depth was determined via the absolute"]' Puri¢c S. Djenize, J. Labat, L. J.ikovic, and |. Lakicevi¢ Proc. VIlith

9 - p p : Utesummer School on Phys. lonized Gas@ssbrovnik (1976).
plasma radiance at the wavelengths of the lines, and the lin@y. puric A. Lesage, and V. Knezevi®hysics of lonized Gases, Contrib-
profiles were corrected for self-absorption. The Stark profiles uted Paperdedited by R. K. Jane¥institute of Physics, Beograd, Yugo-

At ; slavia, 1978 pp. 237-240.

We(;eDaISOI unt];OIdZd from the contributions of instrumental 8A. Lesage, B. A. Rathore, I. S. Lakicéyiand J. PuficPhys. Rev. A28,
and Doppler broadening. _ _ 2264 (1983.

The Stark widths were compared with previous data. They°A. Lesage, S. Sahal-Behot, and M. H. Miller, Phys. Rev. A6, 1617
are in good agreement with the measurements of Konjevigo(1977)_- _
et al,* Puric and co-worker§;” and Lesageet al® Earlier - Chiang and H. R. Griem, Phys. Rev.&, 1169(1978.

9 . H. R. Griem, Spectral Line Broadening by Plasm#&academic, New

values measured by Lesag al” and by Chiang and v 1974,

Griem'® are larger by about a factor of 2. Optical depth and'2J. D. Hey, J. Quant. Spectrosc. Radiat. Traasf.425 (1977).

References
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Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Pulsed arc Interferometrically calibrated Boltzmann plot and intensity ~ No proof given of self-absorption,
He | 6678 and 5016 A linewidths  ratios of Si Il lines no error bar
3 Gas-driven shock tube Michelson interferometer at 4880 Absolute intensity of Ne |
and 6328 A line atA=5852 A

Numerical results for Si Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet R) (K) (10 cm ™) A Wi /Wy, R) dn/dy,  Acc. Reference
1 3p-4p ’p-2p° 3856.02 12 000 1.0 0.59 0.56 A 3
12100 1.0 0.51 0.48 B 3
12500 1.0 0.50 0.47 B 3
12 600 1.0 0.60 0.57 A 3
13000 1.0 —0.08 0.17 D 3
13400 1.0 0.58 0.55 A 3
13500 1.0 0.58 0.55 A 3
13600 1.0 0.53 0.50 A 3
14 000 1.0 0.60 0.57 A 3
14300 1.0 0.53 0.50 A 3
14 300 1.0 0.51 0.48 A 3
3862.60 12 000 1.0 0.63 0.59 B 3
12100 1.0 0.56 0.53 A 3
12 500 1.0 0.60 0.57 A 3
13000 1.0 -0.16 0.35 D 3
13100 1.0 0.61 0.57 A 3
13400 1.0 0.53 0.50 A 3
13500 1.0 0.57 0.54 A 3
13600 1.0 0.60 0.57 A 3
14000 1.0 0.53 0.50 A 3
14 300 1.0 0.61 0.57 A 3
14 300 1.0 0.51 0.48 A 3
3853.66 12 000 1.0 0.57 0.53 B 3
12100 1.0 0.54 0.51 A 3
12 500 1.0 0.55 0.52 B 3
13400 1.0 0.57 0.54 B 3
2 3d—4f 2D-2F° 4130.89 13900 0.565 143 1.8 C 2
16 400 0.662 1.47 1.7 C 2
31500 0.919 191 1.7 C 2
4128.07 13900 0.565 1.29 1.63 C 2
16 400 0.662 131 1.52 C 2
3 4s—4p 25-2pe° 6371.36 13900 0.565 1.22 1.00 B 2
16 400 0.662 1.23 0.95 B 2
31500 0.919 1.29 0.75 B 2
35000 0.98 1.26 0.69 B 1
6347.10 13900 0.565 1.20 0.99 B 2
16 400 0.662 1.25 0.96 B 2
31500 0.919 1.22 0.72 B 2
35000 0.98 1.20 0.66 B 1
4 4p-4d 2p°-2D 5055.98 13900 0.565 1.80 1.09 B 2
16 400 0.662 2.04 1.1 B 2
31500 0.919 2.08 0.86 B 2
35000 0.98 2.01 0.78 B 1
5041.03 13900 0.565 1.40 0.85 B 2
16 400 0.662 1.64 0.88 B 2
31500 0.919 2.05 0.84 B 2
35000 0.98 2.25 0.87 B 1
5 4d-5f 2D-2F° 4621.72 13900 0.565 1.30 0.65 B 2
16 400 0.662 1.13 0.49 B 2
31500 0.919 1.04 0.53 B 2
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Silicon The results of Gonzaleat al.” are about 30%—45% larger
) than those of Kusch and Sclier® but are consistent with
Sl those of Djenizeet all for the 3806 A line. The width data
Ground state: §°2s%2p%3s? 1S, of Puricet al® for the 4552 A line are, about 30% lower, and
lonization energy: 33.493 e¥270139.3 cm? for the 4567 A line they are, by about the same amount,
Djenize et al* have observed 10 Si Ill lines with a low- higher than the values of Gonzaleral, provided the cal-

pressure pulsed discharge on a shot-to-shot basis end drplated temperature dependence of all these lines is accurate.
Silicon was introduced into the plasma as an impurity by'Vith the same assumption, one may state that the results of
sputtering from the Pyrex walls of the discharge tube. The latisaet al.” are about 70% lower and 20% higher for the

optical depth was checked by measuring the intensity ratioV0 above cited lines, respectively. For the lines of multiplet
of lines within Si Il multiplets and comparing them with NO- 9. there is agreement with the Stark widths given by

known data. Optically thin conditions were found. The ef- Djenizeet al.” within mutual error limits, and the same holds

fects of inhomogeneous plasma end layers were not did°r the data °3f IEuschsand Schttef® for the 5739 A line.
cussed. Stark profiles were unfolded from apparatus and FO' the 4 “P®—4d "D multiplet, the values of Gonzalez
Doppler broadening using a standard deconvolution proce@t al. agree with Grle_m S s_emlclasswal fo_rmula and with the
dure. apprOX|mqt% semiclassical 3calculgltlons done by
Comparisons with Grienfssimplified semiclassical for- Pimitrijevic.” For lines of the 4 *S—4p “P® multiplet, the
mula and with different semiempirical approachksvere Values of Gonzalert al. agree with the approximate semi-
done for two Si Ill multiplets. For the Si 111 3806.8 A line the classical and with the modified semiempirical calculations.

agreement is good, but for the 3241.6 A line the calculated References
values are too large by a factor of 2. L L N _

Taking into account the calculated variation of the Stark ?éSDéig'gzg’A' Srekovic, J. Labat, J. Puricand M. Plastisa, J. Phys. 25,
pgramgters of th_e S' il lmfs versus-temperature, .the-StarIéH_ R. Griem,Spectral Line Broadening by PlasméBlenum, New York,
width given by Djenizeet al? for the Si Ill 3806.5 A line is 1974
almost two times larger than the values measured previouslyM. S. Dimitrijevic and N. Konjevic Spectral Line Shapgwdited by B.

; 5 Wende(de Gruyter, New York, 1981 pp. 211-239.
Zy .Platlsaat al.*and by KU.SCh anc.j SChré)(.j%F'o.r t.he 3241.6 4M. S. Dimitrijevic, S. Sahal-Brehot, and V. Bommier, Astron. Astrophys.,

line, f{he agreement with Platiset al> is within mutual Suppl. Ser89, 591 (1997.
uncertainty estimates. 5M. Platisa, M. S. Dimitrijevic M. Popovig and N. Konjevic J. Phys. B

Gonzalezet al.” observed Si Ill lines with a low-pressure 6a01J29|?7(1§77)a < Sefiter. A AStrophysLL6 255 (1982

—tA H H . J. Kusch an . oC r, Astron. Astrophy .
PUIsed arc e_nd Qn’ on a shot-to-shot basis. Axial homogene7V. R. Gonzalez, J. A. Aparicio, J. A. del Val, and S. Mar, Astron. Astro-
ity and_ cylindrical symme_try were checked, and sel_f- phys.363 1177(2000. )
absorption tests and corrections were performed by doublingJ. Puric S. Djenize, J. Labat, and Lj.iRovic, Z. Phys.267, 71 (1974.
the plasma pathlength, using a concave mirror in the exten-M- S. Dimitrijevic, Astron. Astrophys127, 68 (1983.
sion of the arc axis. The line profiles were corrected for

apparatus and Doppler broadening.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at Boltzmann slope of nine
6328 A and Stark widths O Il lines and intensity ratio
of S Il and O Ill lines of S Il to S Il lines
7 Low-pressure pulsed arc He—Ne and"Aaser Boltzmann slope of Si Il and
interferometers at 6328 He I lines; Si lll/Si Il
and 4880 A and Stark intensity ratios; absolute
widths of He | andH,, intensities of He | lines

lines
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Numerical results for Si lll

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A (K) (107 cm™3) A) Wi /Wi, A Acc. Reference
1 3s3p-3p? pe_1D 2541.82 48 000 2.6 0.296 B 1
49000 1.4 0.180 B 1
50 000 1.7 0.204 B 1
64 000 3.0 0.292 B 1
2 3d-4p 3D-%p° 3096.83 48 000 2.6 0.290 B 1
49000 1.4 0.168 B 1
50 000 1.7 0.194 B 1
3 4s—4p 353pe 4552.62 19 000 1.0 0.53 -0.10 AB 7
4567.84 19 000 1.0 0.50 -0.08 AB 7
4574.76 19 000 1.0 0.50 —0.09 AB 7
4 4s—4p 1s-1pe 5739.73 19 000 1.0 0.87 -0.16 B",C" 7
5 4p-4d 3pe—°D 3806.54 19000 1.0 0.69 0.42 B,B 7
48000 2.6 1.18 B 1
49000 1.4 0.73 B 1
50 000 1.7 0.99 B 1
3796.12 19 000 1.0 0.68 0.43 Bt 7
3791.40 19000 1.0 0.68 0.39 B,B 7
6 4p—5s 3pe3s 3241.62 48 000 2.6 0.73 B 1
49 000 1.4 0.456 B 1
50 000 1.7 0.54 B 1
7 4d-5p 3p-3p° 7462.50 19 000 1.0 5.20 D 7
7465.99 19 000 1.0 6.47 ‘Cc 7
8 4d-5f D-1F° 4716.65 48 000 2.6 2.77 B 1
49 000 1.4 1.32 B 1
50 000 1.7 1.62 B 1
9 4f-5g pe_1g 3924.47 48 000 2.6 1.63 B 1
49000 1.4 0.92 B 1
50 000 1.7 1.11 B 1
10 4f—5¢ 3Fe 3G 4813.33 19 000 1.0 3.98 —-0.98 c'D 7
48000 2.6 4.38 B 1
49 000 1.4 2.74 B 1
50 000 1.7 2.92 B 1
4819.71 19000 1.0 4.25 —-0.98 B,D 7
48000 2.6 4.38
49000 1.4 2.55
50 000 1.7 2.92
4828.96 19 000 1.0 4.05 -0.98 AD 7
48000 2.6 4.38 B 1
49000 1.4 2.74 B 1
50 000 1.7 3.07 B 1
11 3d'—4p’ D3P 3258.66 48 000 2.6 0.214 B 1
49000 1.4 0.174 B 1
50 000 1.7 0.202 B 1
64 000 3.0 0.180 B 1
Silicon self-absorption was detected. The effects of the inhomoge-
neous plasma end layers were not discussed. Profiles are un-
Si vV

Ground state: $22s?2p®3s?S,,,
lonization energy: 45.142 ev¥364 093.1 cm?

Djenize et al! have observed seven Si IV lines with a path ) o k
pulsed discharge on a shot-to-shot basis end on. The di§nd with different semiempirical approacftésvere carried

out in Ref. 1. For the values measured earlier by Platisa
silicon was introduced into the plasma as an impurity, sput€t al.”> agreement was found within the error bars. As al-

tered from the Pyrex walls of the discharge tube. The opticaivays, we have compared with the results of semiclassical
depth at the line centers was checked by utilizing the knowrtheory, taken here from Ref. 4. It is seen that the agreement

charge was operated in a mixture of oxygen and,S&nd

line intensity ratios of lines within a Si Ill multiplet. No

folded from apparatus and Doppler broadening using a stan-
dard deconvolution procedure. van der Waals and resonance
broadening are neglected.

is generally not good.

Comparisons with the simplified semiclassical forniula
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References 3M. S. Dimitrijevic and N. Konjevi¢ Spectral Line Shape®dited by B.
Wende(de Gruyter, New York, 1981 pp. 211-239.
LS. Djenize, A. Srékovic, J. Labat, J. Pufiand M. Platisa, J. Phys. 85, M- S. Dimitrijevic, S. Sahal-Behot, and V. Bommier, Astron. Astrophys.,

785(1992. Suppl. Ser89, 591 (1991).
24, R. Griem, Spectral Line Broadening by Plasm&8cademic, New  >M. Platisa, M. S. Dimitrijevic M. Popovic and N. Konjevi¢ J. Phys. B
York, 1974. 10, 2997(1977).

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A and Boltzmann plot of O Il lines and
Stark widths of S lll and O Ill lines intensity ratios of S lll to S Il lines

Numerical results for Si IV

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet R) (K) (10 cm™d) A) W, /Wy, R dp/dy Acc. Reference
1 4s—4p 25 _2pe 4088.85 29 000 1.6 0.436 0.62 B 1
30000 1.8 0.576 0.74 B 1
31000 2.7 0.770 0.66 B 1
32000 2.3 0.730 0.75 B 1
2 ap-4d 2pe_2p 3149.56 48000 2.6 0.656 0.93 B 1
49000 1.4 0.308 0.81 B 1
50 000 1.7 0.374 0.82 B 1
64 000 3.0 0.652 0.90 B 1
3165.71 29 000 1.6 0.340 0.62 B 1
30000 1.8 0.382 0.63 B 1
31000 2.7 0.660 0.72 B 1
32000 2.3 0.504 0.67 B 1
3 4p-5s 2pe_2?g 2120.18 29000 1.6 0.194 0.65 B 1
2127.47 29 000 1.6 0.194 0.65 B 1
4 4d-5p 2D-2pe 3762.44 29 000 1.6 0.578 0.50 B 1
30000 1.8 0.618 0.48 B 1
31000 2.7 1.000 0.52 B 1
32000 2.3 0.924 0.57 B 1
3773.15 29 000 1.6 0.460 0.40 B 1
Sodium Sredovic et al® have measured the shifts of the Na | reso-

nance lines with the same source as Djemizal® Oxygen,

Na | nitrogen, and argon have been used as carrier gases.
Ground state: 422s%2p®3s?2S,), The measured shifts are in very good agreement with the
lonization energy: 5.1391 e¥41449.6 cm'* calculations of Griethand Mazure and Nollezas well as

Djenizeet al! have measured the Stark widths of three NaWith Prévious measurements of _Pued:al.ﬁ But the semi-
| lines with a pulsed discharge on a shot-to-shot basis end o§/assical calculations of Dimitrijeviand Sahal-Brehof' pro-
The discharge was operated in oxygen, and sodium waduce results that are 40% higher.
evaporated from the Pyrex glass walls of the discharge ves-
sel, which contained N® as an impurity. The investigated
spectral line intensities were reproducible withiri0%. No References
experimental check of the optical depth was mentioned, but
the authors estimated that self-absorption is small, due to theéS. Djenize, A. Srekovic, J. Labat, and M. Platisa, Phys. Séf, 320
low concentration of Na atoms in the plasma. Deconvolution2|(j95|’f"Griem Spectral Line Broadening by Plasmacademic, New
was done via the conventional procedure. When comparisonsyqy ‘1974, P 9 ’
are possible, the measured values are 20% lower than Griena. Mazure and G. Nollez, Z. Naturforsch., Teil 38, 1575(1978.
semiclassical calculatiohsind 25% lower than the calcula- 4_'\r/|- S-f glilmiltzgevligsand S. Sahal-Behot, J. Quant. Spectrosc. Radiat.
tions of Mazure and NoIIé"’;wﬂh the model microfield 5Ar.agfe'&<o{/i'c, Sf Dje?ize, and S. Bukiihys. Ser53, 54 (1996,
method, but they are 13% higher than the semiclassical cals; pyrig J. Labat, S. Djenize, Lj. Cirkovicand I. Lakicevic Phys. Lett. A
culations of Dimitrijevicand Sahal-Brehot? 56A, 83 (1976.
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EXPERIMENTAL STARK WIDTHS AND SHIFTS FOR SPECTRAL LINES 915
Key data on experiments
Method of measurement
Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A and Stark Boltzmann slope of nine O Il lines and
width of the O 11l 3759 A line intensity ratio of O Ill to O Il spectral lines
5 Low-pressure pulsed arc Laser interferometer at 6328 A and Stark Intensity ratios of Ar IV to Ar lll, N IV
widths of O Ill, N IV, N lll, and N Il lines to N Ill and O 1ll to O Il spectral lines
Numerical results for Na |
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™9) A) Wi /W (A) dm/di Acc. Reference
1 3s—-3p 25-2pe° 5889.95 38000 3.50 0.38 0.98 B 5

47000 1.23 0.15 1.15 B 5

48 000 2.55 1.26 0.81 B 1

48 000 2.55 0.22 0.81 B 5

49 000 1.80 0.15 0.80 5

5895.92 38000 3.50 0.41 1.06 B 5

47 000 1.23 0.13 1.00 B 5

48000 2.55 1.24 0.80 B 1

48 000 2.55 0.22 0.81 B 5

49 000 1.80 0.18 0.80 B 5

2 3s—3d 25-?D 3426.86 48 000 2.55 0.76 B 1

Sulfur pressure pulsed discharge end-on, on a shot-to-shot basis.

s The test gas mixture was 10% S helium, which mini-

mized self-absorption.
Ground state: §22s?2p®3s23p* “S;,, The optical depth was checked by comparing measured
lonization energy: 23.33 e¥188 200 cm'! intensity ratios within multiplets to values obtained from LS-

Hong and Fleuriérhave observed some S Il line widths COUPIiNg rules. Instrumental and Doppler broadening were
with a Z-pinch plasma side-on. The Abel inversion procesd@Ken |_r]'éo account. The S Il line widths by Kobilarov and
was used to obtain line shapes emitted by a homogeneoﬁ@nje\é'c are in agreement with thosse of Bridges and
plasma volume. The measured Stark widths are smaller thaffi€S€: while the values by Maretal.” are somewhat
those of Bridges and Wiedand Mille except for the S 11 Smaller.
5429 A line, where the result agrees with Miller.

Djenize et al* measured S Il Stark widths with a pulsed
discharge end-on, on a shot-to-shot basis. The line widths
We.re corrected for instrumental and Doppler C.Onmbuuons’lD. Hong and C. FleurieGpectral Line Shapesdited by R. Stamm and B.
while van der Waals and resonance broadening were ne-4in (Nova Science, Commack, NY, 1993/0l. 7, pp. 123—124.
glected. The effects of the inhomogeneous plasma end-layer&d. M. Bridges and W. L. Wiese, Phys. Ré69, 31 (1967).
were not discussed. Comparisons with previous measure}'\/'- H. Miller, Technical Note BN-550, University of Maryland 968.
ments are possible for the S Il 4524 A line only, for which g'hDJegze' stf;d%.cighg. Plastisa, R. KonjevicJ. Labat, and J. Puric
very good agreement is found with the value by Maal’® e (1990

: e - . 5S. Mar, A. Czernichowski, and J. Chapelle, J. Physi943 (1986.
Kobilarov and Konjevi€ observed two S Il lines in a low-  ©R. Kobilarov and N. KonjevicPhys. Rev. A1, 6023(1990.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Z-pinch plasma Helium Stark profiles S Il @k | line intensity ratios
4 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of six S Il lines
6 Low-pressure pulsed arc Laser interferometer at 6328 A Intensity ratio of two O Il

and He Il 4685 A widths

lines
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916 KONJEVIC ET AL.

Numerical results for S Il

Electron
Transition Wavelength Temperature density W dm
No. array Multiplet A (K) (10 cm™3) Ay wplwy R) dn/dy,  Acc. Reference
1 3p23d-3p?(3P)4p 4F—4De 5606.15 23500 1.0 0.38 B 1
5660.00 23500 1.0 0.42 B 1
5578.87 23500 1.0 0.45 B 1
2 4p-4pe 6305.48 23500 1.0 1.01 B 1
3 2F-2pD° 6312.69 23500 1.0 0.84 B 1
4 3p24s—3p(°P)4p 4p4D° 5453.86 28 500 0.7 0.31 —0.04 AC 6
32600 1.1 0.46 —0.04 AC 6
5428.66 23500 1.0 0.46 B 1
5509.71 23500 1.0 0.40 B 1
5473.61 23500 1.0 0.45 B 1
28500 0.7 0.31 —0.04 AC 6
32600 11 0.46 —-0.04 AC 6
5564.96 23500 1.0 0.40 B 1
5 2p-2pe 5647.02 27 000 0.67 0.316 B 4
34000 1.02 0.396 B 4
40000 2.08 —0.06 B 4
6  3p%4s’-3p?(‘D)4p’  2D-?F° 5320.72 23500 1.0 0.36 B 1
5345.71 23500 1.0 0.41 B 1
7 2D-2p° 4524.94 27 000 0.67 0.372 —0.04 B",C" 4
34000 1.02 0.532 B 4
8 3p24p-3p?(°P)4d 4D —4F 4162.67 27000 0.67 0.416 —0.04 B',.C* 4
34000 1.02 0.536 B 4
9 ‘D°-*D 4028.75 27 000 0.67 0.376 0.06 B 4
34000 1.02 0.496 B 4
10 4pe 4D 4267.76 27 000 0.67 0.458 0.04 TRt 4
11 4pe4p 3892.29 27 000 0.67 0.420 B 4
12 2D°-2p 3616.77 27 000 0.67 0.440 0.05 B 4
34000 1.02 0.542 B 4
13 450 4p 4032.77 27 000 0.67 0.08 B 4
34000 1.02 0.614 B 4
Sulfur ical approach agree better with the experimental results of
S I Dimitrijevic et al? than those calculated by the authors of
e e 6 2m 23 Ref. 2 with a simplified semiclassical formula.
Ground state: §°2s°2p~3s3p* “Py . The Stark width of the S Il 4332 A line, measured by
lonization energy: 34.83 e¥280 900 cm Djenize et al,! agrees better with the modified versions of

A pulsed discharge was used by Djeniteal! and Dimi-  the semiempirical and the semiclassical formulas than with
trijevic et al? to observe Stark-broadened line profiles of Sthe original formulas. Very good agreement was found with
IIl end-on, on a shot-to-shot basis. The test gas was puse SGhe measured value given by Platisial®
at 170—400 Pa, and the plasma reproducibility wa&%.

The optical depth was checked via line intensity ratios within

multiplets. Compared to theoretical ratios, they differed by References

less thant6%. The linewidths were corrected for instrumen-

tal and Doppler contributions. van der Waals and resonancés. Djenize, A. Srékovic, M. Plastisa, R. Konjevic. Labat, and J. Ptitic
broadening were found to be negligible. The effects of inho- Phys. Rev. A2, 2379(1990. o _

mogeneous plasma end layers were not discussed. g/I‘iSS(.llgggtnjewc, S. Djenize, A. Srekovic, and M. Platisa, Phys. S&3,

Calculated values obtained with a modification of the Sim- 3y patisa, M. PopovicM. S. Dimitrijevic, and N. Konjevic J. Quant.
plified semiclassical approach and the modified semiempir- Spectrosc. Radiat. Trans#2, 333(1979.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of six S Il spectral lines
2 Low-pressure pulsed arc Laser interferometer at 6328 A Ratio of S lll to S Il lines
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Numerical results for S Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A (K) (107 cm3) A Wi /Wi, A) dn/dy,  Acc. Reference
1 3p4s-3p4p  °P°-°D 4332.71 40 000 2.08 0.428 0.04 B,C 1
2 3p4p—3p5s 3p-3p° 2508.15 40000 2.1 0.402 B 2
2499.08 40 000 2.1 0.360 B 2
3 3s-3p° 2785.49 40 000 2.1 0.380 B 2
Tin in argon at a pressure of 800 Pa. The authors mentioned but
did not demonstrate the homogeneity of their plasma. Nar-
Snl row lines, emitted by a hollow cathode lamp, were used to
Ground state: obtain the instrumental resolutidf.3 A).
15225%2p%3s?3p®3d1%s24p®4d1%s?5p2 3P, The optical depth was checked from the intensity ratios of
lonization energy: 7.3439 e¥59232.5 cm! lines within multiplets observed at different concentrations in

Djenizeet al® have observed the Stark widths of three Snth€ plasma and from calculations applied to the strongest Sn
| lines in a pulsed discharge end-on, on a shot-to-shot basi¥. IN€s. The line profiles were analyzed by a standard decon-
The line intensities were reproducible within13%. The Vvolution method. , _
plasma was assumed to be homogeneous, but the effects of1he Stark width of the 4526 A line measured by Marglnez
the inhomogeneous plasma end layers were not discussedf!d Blancd is in close agreement with that of Millet al.
Self-absorption was assumed to be negligible due to the wa© calculated values are available for comparison.
the tin was introduced into the plasma. The linewidths were
corrected for Doppler and instrumental contributions, but
van der Waals and resonance broadening were neglected. References
The measured Stark widths are half as large as the semiclas-
sically calculated Stark widths, according to the work of !s. Djenize, A. Srekovic, J. Labat, R. Konjevicand M. Brnovic Z. Phys.
Dimitrijevi¢ and Konjevic® ,D 24 1(1992.

Marine and Blancoobserved Sn | ines with a laser. 1% WUt ndF e S e mo s
produced plasma and recorded the line profiles with a mul-+\; . wmiler, R. A. Roig, and R. D. Bengtson, Phys. Rev.28, 499
tichannel analyzer. A tin target of 99.94% purity was placed (1979.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Low-pressure pulsed arc Stark width of the 3995 Intensity ratios of N IV to N Ill lines
A N Il spectral line and N Il to N Il lines
2 Laser-produced plasma Stark widths of 3 Sn Il lines Boltzmann plot of Sn Il lines

Numerical results for Sn |

Electron
Transition Wavelength ~ Temperature density Wm dm
No. array Multiplet A) (K) (10Y cm ™) A) W, /Wi, A) dm/dy, Acc. Reference
1 5p°—6s Sp_3pe 2839.99 43000 1.76 0.264 C 1
2863.32 43000 1.76 0.22 D 1
3034.12 43000 1.76 0.26 D 1
2 6s—5p? pels 4524.74 10 000 0.10 0.06 D 2
3 3pe_3p 3175.05 10 000 0.10 0.05 D 2
4 pe_iD 3262.34 10 000 0.10 0.04 D 2
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Tin Djenizeet al* have observed Sn Il lines in a low-pressure
pulsed arc end-on, on a shot-to-shot basis. Tin was sputtered
Sulll from the electrode into a QFearrier gas at a pressure of 130
Ground state: Pa.
1522522p®3s?3p®3d1%4s24p®4d1%s?5p 2P, ), Self-absorption was assumed to be negligible due to the
lonization energy: 14.632 e¥118017.0 cm* way the tin is introduced into the plasma. The linewidths

Martinez and Blancbhave observed Sn Il lines with a Were corrected for Doppler and instrumental contributions,
laser-produced plasma and recorded their data with a multRut van der Waals and resonance broadening were neglected.

channel analyzer. A tin target of 99.94% purity was placed inPienize etal* did not provide uncertainties for their line-
a 600 Pa argon atmosphere. The authors mentioned, but didth and shift measurements. Also, the effects of the inho-
not provide supporting evidence, that the observed plasm&09eneous plasma end layers were not dlscgssed. Their line-
volume was nearly homogeneous in both temperature anffidths, compared with those of Milleetal,” are, after
electron density. A hollow cathode lamp emitting narrow C0rection due to different temperatures, found to be four
lines was used to obtain the instrumental broadening profildiMes smaller. The Sn Il 6844 A linewidth value measured by
The optical depth of the Sn lines was checked by obsen/Puricet al” is, after similar temperature correction, found to
ing the intensity ratios of lines within multiplets at different 2€ 2.5 times smaller. A comparison of the Stark shift for the

concentrations of tin and by ascertaining that these ratioS"n !l 6844 Aline leads to a value 3.2 times smaller than that
remain constant. Corrections were made for other causes §fven in Ref. 2.
line broadening.

The experimental width parameters agree within their er-
ror bars with those of Puriet al? Also, the measurement of
the shﬁ of Purlcet_al.2 for the 6_845.4 A line agrees within 1B, Martinez and F. Blanco, J. Phys. 32, 241 (1999,
10% with calculations of Martinez and BlantdFor the 25 Puric M. Cuk, and I. S. LakicevicPhys. Rev. A32, 1106(1985.
6p—7s, 6p—8s, 6s—6p, and H—7p transitions, the mea- 3H. R. Griem, Phys. Re\l65, 258 (1969.
sured widths agree with calculated widths based on the semizS: Dienize, A. Srékovic, and J. Labat, Z. Phys. 07, 85 (1990.
empirical formula of Griemwithin the estimated uncertain- xé% Miller, R. A. Roig, and R. D. Bengtson, Phys. Rev.28, 499
ties, but for the §—6d, 6p—7d, 5d—4f, and 5l-5f '
transitions disagreement in the 35%—-60% range is encoun-

References

tered.
Key data on experiments
Method of measurement
Reference Plasma source Electron density Temperature Remarks
1 Laser-produced plasma Known Stark widths of several Boltzmann plot of four Sn Il Stark width data used
Sn 1l lines lines for N measurement are
not very accurate
4 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of eight F I
lines; ratio ¢ a F Ill line to the
eight F Il lines
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Numerical results for Sn Il

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™9) A) W /Wy, A) dm/dgy Acc. Reference
1 6s—6p 25-2pe° 6453.50 10 000 0.10 0.28 C 1
33000 0.96 0.496 -0.13 B, C 4
6844.05 10 000 0.10 0.40 C 1
33000 0.96 0.652 -0.18 B,C" 4
2 5p2—4f 2D-2F° 3351.97 33000 0.96 0.250 0.05 B,C 4
3283.21 33000 0.96 0.214 0.05 B,C 4
3 5d—4f 2D-2F° 5799.18 10 000 0.10 0.34 C 1
33000 0.96 0.656 0.16 B/C 4
5588.92 10 000 0.10 0.38 C 1
33000 0.96 0.770 0.10 B/C 4
5797.20 10 000 0.10 0.36 C 1
4 5d—7p 2p-2p° 4877.22 10 000 0.10 0.44 C 1
4944.31 10 000 0.10 0.40 C 1
5 5d—5f 2D-2F° 3537.57 10 000 0.10 0.36 C 1
3620.54 10 000 0.10 0.38 C 1
6 6p—7s 2pe_?g 6761.45 10 000 0.10 0.50 C 1
7 6p—6d 2pe_2p 5332.36 10 000 0.10 0.60 C 1
5596.20 10 000 0.10 0.46 C 1
5561.95 10 000 0.10 0.52 C 1
8 6p—8s 2pe_2g 3715.23 10 000 0.10 0.36 C 1
3841.44 10 000 0.10 0.34 C 1
9 6p—7d 2pe_2Dp 3472.46 10 000 0.10 0.42 C 1
3582.39 10 000 0.10 0.36 C 1
3575.45 10 000 0.10 0.46 C 1
10 6p—8d 2pe_2p 2994.44 10 000 0.10 0.86 C 1
Xenon with calculations by Dimitrijevicand Konjevi¢? as well as

with earlier measurements by Klein and Meirferand
e | Truong Bachet al,* done at much lower electron densities.
e

Ground state: §22s?2p®3s23p®3d1%s24p®4d1%s?5p6 1s,
lonization energy: 12.130 e¥97 833.81 cm*

KonjeViC and Uzelat have used a flash tL_Jbe of variable IN. Konjevicand N. I. Uzelac, J. Quant. Spectrosc. Radiat. Tradf61
plasma length to observe the Xe | 4734 A line end on. The (1990
variable-length feature enabled them to precisely take self-zM- S. Dimitrijevic and N. Konjevi¢ Astron. Astrophys163 297 (1986.
absorption in the line profile into account. Care was taken to (Pl'g};';)e'” and D. Meiners, J. Quant. Spectrosc. Radiat. Trai&f.197
qbserv_e under quasistationf_ar,y_ conditions. The Xe | 4734 A“Truon{g Bach, J. Richou, A. Lesage, and M. H. Miller, Phys. Re@4A
line shifts measured by Konjevand Uzelac agree very well  2550(1981).

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Flash tube Laser interferometer at 6328 A and 389 Analysis of measurements of current density through
flash lamp and from initial Xe pressure in the source

Numerical results for Xe |

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (10 cm™3) R) Wi /Wi, R dm/din Acc. Reference
1 6s—6p’ [3/2]°—[3/2] 4734.15 e 3.7 0.8 B 1
g 5.2 15 B 1
12 500 9.0 2.1 A 1
13000 11.0 2.7 A 1
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920 KONJEVIC ET AL.

Xenon

Xe ll

Ground state: $22s°2p®3s?3p®3d'%s?4p®4d1%s?5p° 2P,
lonization energy: 21.21 e¥171068.4 cm't

Finding list
Wavelength(A) No. WavelengthA) No. WavelengthA) No. Wavelength(A) No.

4180.10 29 4769.05 21 5125.70 32 5531.07 6
4215.60 3 4787.77 27 5184.48 33 5667.56 8
4269.84 10 4818.02 8 5191.37 10 5699.61 26
4321.82 10 4844.33 2 5260.44 17 5719.61 4
4330.52 35 4862.45 30 5261.95 33 5726.91 38
4414.84 41 4876.50 25 5292.22 1 5751.03 20
4448.13 39 4883.53 10 5309.27 12 5758.65 31
4524.21 11 4887.30 13 5313.87 36 5776.39 19
4532.49 22 4890.09 2 5339.33 1 5905.13 16
4585.48 37 4919.66 15 5368.07 18 5945.53 9
4592.05 42 4921.48 13 5372.39 3 5976.46 1
4603.03 3 4972.71 24 5419.15 2 6036.20 5
4615.50 23 4988.77 15 5438.96 14 6051.15 7
4651.94 12 4991.17 40 5460.38 4 6097.59 5
4668.49 28 5044.92 34 5472.61 6

Lesageet all have measured Xe Il lines emitted by a minimize the inhomogeneity of the plasma. Small quantities
shock-heated plasma photographically. Small amounts of xesf xenon were added to the helium carrier gas. A mirror—lens
non and hydrogen were added to the neon carrier gas. Thgystem was used to check self-absorption, and no indications
linewidths were corrected for Doppler, van der Waals andf it were found. A vidicon and intensified diode array de-
instrumental broadening, and checks for self-absorption atectors were used to record the He | and the Xe Il lines. The
well as pertinent corrections were made. profiles were corrected for instrumental broadening.

Konjevic and Uzelaé have used a flash tube of variable
plasma length to observe a few Xe Il lines end on. This
feature enabled them to take self-absorption in the profiles
into account. Care was taken to observe under quasistation-
ary conditions. 34 AL D. Abadie, and M. H. Miller, Phys. Re\0, 1367(198

Ber.tucce"!et al. have meas.ured t.he Stark widths OT 30 2N.. Kec;n?g\?iic aﬁd Né Il.eliligléc\].. Q.uarllt.erépec){rsc.)sc. R’adiat. '(I'ran& 61
Xe Il lines with a high-current pinch discharge end on with a (199¢,
shot-to-shot technique. Competing broadening mechanismap. Bertucelli, G. Bertuccelli, and H. O. Di Rocco, Phys S¢8 469
were found to be negligible, and instrumental broadening, (1993. _ _ _
was taken into account. gDéeB(irg;)%e"L G. Bertuccelli, and H. O. Di Rocco, Rev. Sci. Instri6g,

Gigososet al°> have measured numerous Xe Il linewidths sy, A Gigosos, S. Mar, C. Perez, and I. de la Rosa, Phys. RA,EL575
and shifts with a pulsed discharge end on. Care was taken t0(1994.

References

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1 Diaphragm shock tube ~ Hp Stark width Intensity of Ne | 5852 A andH Photographic technique
lines and line-reversal technique
2 Flash tube Laser interferometry at 6328 Measurement of the current density
A and 3.39um through the flash lamp and from
the initial Xe pressure of the lamp
3 Z pinch Stark widths of three Xe Il Saha equation and measurement
lines with well-known parameters of conductivity
4 Z pinch The same as in Ref. 3 Saha equation and measurement
of conductivity
5 Pulsed arc Laser interferometer at 6328 A and Boltzmann plot of Xe Il lines

He 1 5016 A Stark width
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Numerical results for Xe Il
Electron
Transition Wavelength ~ Temperature density Wm dm
No. array Multiplet A) (K) (10" cm3) A) Wi /Wi, A) dm/dy, Acc. Reference
1 6s—6p [2]-[2]° 5339.33 11 000 1.0 0.64 B 1
13 000 11.0 6.5 A 2
14 400 0.69 0.427 B 5
15000 1.0 —0.08 c 5
20600 0.20 0.150 D 4
5292.22 11 000 1.0 0.79 B 1
13 000 11.0 6.5 A 2
14 300 0.66 0.501 B 5
15 000 1.0 —-0.07 c 5
20600 0.20 0.210 D 4
5976.46 14500 0.26 0.186 D 3
14 500 0.70 0.450 B 5
15000 1.0 —0.09 c 5
20600 0.20 0.173 D 4
2 [2]-3]° 4890.09 14 300 0.64 0.337 B 5
14 500 0.26 0.124 B 3
15000 1.0 —0.06 c 5
20 600 0.20 0.137 C 4
4844.33 11 000 1.0 0.72 B 1
12500 9.0 5.0 A 2
13 000 11.0 5.9 A 2
14100 0.60 0.466 B 5
15000 1.0 -0.03 c 5
20600 0.20 0.226 D 4
5419.15 12500 9.0 6.0 A 2
13 000 11.0 7.5 A 2
14 300 0.65 0.545 B 5
15000 1.0 —0.06 c 5
20600 0.20 0.210 D 4
3 [2]-1]° 5372.39 11 000 1.0 0.65 B 1
14 500 0.26 0.156 B 3
14 500 0.70 0.408 B 5
20600 0.20 0.128 C 4
4215.60 14500 0.26 0.116 B 3
20600 0.20 0.109 C 4
4603.03 11 000 1.0 0.65 B 1
14500 0.26 0.152 B 3
14 600 0.73 0.420 B 5
20600 0.20 0.171 C 4
4 5d-6p [2]-[3]° 5460.38 14 400 0.67 0.437 B 5
14 500 0.26 0.143 B 3
15000 1.0 0.11 B 5
5719.61 10 000 0.26 0.124 B 3
5 [2]-[2]° 6097.59 14500 0.26 0.156 B 3
6036.20 11 000 1.0 0.75 B 1
14500 0.26 0.146 B 3
14 600 0.73 0.536 B 5
15000 1.0 0.12 B 5
6 [3]-3]° 5531.07 11 000 1.0 0.63 B 1
14500 0.26 0.128 B 3
5472.61 11 000 1.0 0.82 B 1
14 600 0.73 0.430 B 5
15000 1.0 0.09 c 5
7 [3]-2]° 6051.15 11 000 1.0 0.75 B 1
14 600 0.73 0.554 B 5
15000 1.0 0.08 c 5
8 [2]-{1]° 5667.56 11 000 1.0 0.61 B 1
14500 0.26 0.116 B 3
4818.02 14500 0.26 0.109 B 3
9 [2]-{2]° 5945.53 14500 0.26 0.141 B 3
10 6s—6p [O]-{1]° 5191.37 14500 0.26 0.140 B 3
20600 0.20 0.165 C 4
4883.53 14 300 0.63 0.325 ‘B 5
14 500 0.26 0.129 B 3
15 000 1.0 —-0.14 B 5
20600 0.20 0.163 C 4
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Numerical results for Xe [lI—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) Wi /Wy A) dm/dy,  Acc. Reference
4269.84 20600 0.20 0.101 C 4
4321.82 20600 0.20 0.103 C 4
11 [O]-2]° 4524.21 11 000 1.0 0.74 B 1
14 500 0.26 0.121 B 3
20600 0.20 0.116 C 4
12 [1]-{2]° 5309.27 14 400 0.67 0.394 B 5
15000 1.0 —0.06 c 5
20600 0.20 0.113 C 9
4651.94 20600 0.20 0.137 C 4
13 [1]-[2]° 4921.48 11 000 1.0 0.56 B 1
14 500 0.26 0.148 C 3
14 500 0.70 0.372 B 5
15000 1.0 —0.04 c 5
20600 0.20 0.150 D 4
4887.30 14 300 0.64 0.353 B 5
14 500 0.26 0.119 B 3
20600 0.20 0.128 C 4
14 [1]-{O]° 5438.96 11 000 1.0 0.54 B 1
14 300 0.66 0.404 B 5
14 500 0.26 0.154 B 3
15000 1.0 -0.07 c 5
20600 0.20 0.150 C 4
15 5d—-6p [1]-{2]° 4988.77 14 500 0.26 0.129 B 3
14 500 0.70 0.778 B 5
15000 1.0 0.29 B 5
4919.66 14 500 0.26 0.113 B 3
14 600 0.74 0.472 B 5
20600 0.20 0.116 C 4
16 [1]-{O]° 5905.13 14 500 0.26 0.146 B 3
17 [1]-{2]° 5260.44 14 500 0.26 0.138 B 3
14 700 0.75 0.525 B 5
15000 1.0 0.02 C 5
20600 0.20 0.105 C 4
18 [O]-[1]° 5368.07 14 500 0.26 0.126 B 3
14 800 0.79 0.473 B 5
19 [O]-{2]° 5776.39 14 500 0.26 0.143 B 3
20 6s—6p [1]-[1]° 5751.03 14 500 0.26 0.198 B 3
21 5d—-6p [1]-3]° 4769.05 14 500 0.26 0.102 B 3
22 [2]-3]° 4532.49 11 000 1.0 0.55 B 1
20600 0.20 0.120 C 4
23 [2]-{1]° 4615.50 14 900 0.81 0.775 B 5
24 6s—6p [2]-[1]° 4972.71 14 500 0.26 0.119 B 3
25 [2]-[3]° 4876.50 14 300 0.63 0.301 B 5
15000 1.0 —-0.09 c 5
20600 0.20 0.143 D 4
26 5d-6p [2]-[3° 5699.61 14 500 0.26 0.130 B 3
27 [2]-{2]° 4787.77 14500 0.26 0.124 B 3
28 [2]-[1]° 4668.49 14 500 0.26 0.109 B 3
20600 0.20 0.135 C 4
29 6p—6d [2]°2] 4180.10 11 000 1.0 1.16 B 1
30 6p—7s [2]°—[2] 4862.45 14 300 0.63 1.030 ‘B 5
15000 1.0 0.57 B 5
31 5d—-6p [2]-3]° 5758.65 14 500 0.26 0.159 B 3
20600 0.20 0.150 C 4
32 [2]-[2]° 5125.70 20600 0.20 0.113 C 4
33 6s—6p [2]-{2]° 5261.95 14 500 0.26 0.147 B 3
14 700 0.75 0.367 B 5
20600 0.20 0.128 C 4
5184.48 20600 0.20 0.098 C 4
34 [2]-[1]° 5044.92 14 500 0.26 0.168 B 3
20600 0.20 0.128 C 4
35 6p—6d [3]°{4] 4330.52 11 000 1.0 1.32 B 1
14 700 0.77 1.282 B 5
15000 1.0 0.68 B 5
36 6p—7s [3]°2] 5313.87 14 400 0.67 1.288 B 5
15000 1.0 1.08 A 5
37 6p—6d [3]°[3] 4585.48 11 000 1.0 1.32 B 1
14 900 0.81 1.266 B 5
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Numerical results for Xe [lI—Continued
Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) Wi /Wy A) dm/dy,  Acc. Reference
15 000 1.0 0.82 B 5
38 5d-6p [3]-[2]° 5726.91 14 500 0.26 0.161 B 3
39 6p—6d [2]°-[3] 4448.13 11000 1.0 1.32 B 1
40 6p—7s [1]°—[2] 4991.17 14 800 0.88 2.881 B 5
15000 1.0 2.03 A 5
41 6p—6d [3]°—[4] 4414.84 11000 1.0 0.44 B 1
20 600 0.20 0.128 C 4
42 [2]°—[3] 4592.05 14 700 0.75 1.895 B 5
15 000 1.0 0.85 B 5
Xenon
Xe lll
Ground state: §22s522p®3s?3p®3d1%4s24p®4di%s?5p 3p,
lonization energy: 32.123 e¥259089 cm*
Finding list
Wavelength(A) No. WavelengthA) No. Wavelength(A) No. Wavelength(A) No.
2984.58 113 3236.84 5 3544.86 84 3950.59 8
2985.53 68 3240.47 91 3552.12 26 3965.45 34
2986.11 112 3242.86 5 3562.22 89 3969.91 99
2992.89 66 3244.13 123 3562.99 95 3985.96 88
2994.67 101 3246.85 45 3579.70 20 3992.85 39
2997.50 114 3256.25 75 3583.65 30 4028.56 37
3001.52 115 3267.05 85 3591.98 6 4043.23 71
3004.26 66 3268.98 7 3601.87 3 4050.07 11
3009.03 60 3276.39 23 3607.02 32 4060.45 92
3014.59 109 3278.44 73 3615.86 34 4078.70 96
3020.33 76 3280.50 63 3618.86 69 4109.08 17
3023.83 2 3284.64 93 3620.00 83 4132.40 58
3026.52 4 3295.94 24 3623.13 17 4145.74 27
3042.04 126 3304.05 57 3624.06 8 4152.04 98
3054.48 49 3306.80 57 3632.14 70 4176.53 30
3065.19 50 3314.26 111 3636.02 81 4194.87 41
3080.42 119 3314.87 56 3640.99 19 4209.58 71
3083.53 10 3331.65 23 3644.14 56 4213.99 44
3090.00 80 3339.50 61 3653.09 9 4216.71 14
3091.05 13 3340.06 50 3654.61 34 4240.24 64
3099.87 67 3340.37 82 3676.63 11 4272.58 46
3102.36 117 3340.67 35 3689.83 47 4285.89 41
3102.69 67 3344.93 110 3708.15 86 4309.32 44
3103.47 21 3357.99 22 3721.03 103 4387.47 51
3114.41 105 3362.77 116 3745.71 53 4413.06 82
3120.52 118 3370.65 59 3757.98 97 4417.97 82
3124.95 72 3379.03 62 3765.85 70 4434.17 28
3138.28 122 3384.10 1 3768.93 125 4503.41 100
3141.63 104 3390.64 90 3772.53 94 4537.38 28
3150.97 15 3403.91 79 3776.32 71 4641.40 127
3151.83 25 3435.74 116 3781.00 11 4657.78 40
3153.00 21 3444.24 16 3791.67 31 4673.67 42
3153.44 106 3454.27 43 3802.98 120 4683.55 12
3164.47 29 3467.22 48 3841.53 20 4712.58 55
3177.11 108 3468.22 7 3841.87 38 4743.87 52
3184.27 107 3494.51 83 3861.04 24 4748.94 102
3185.21 124 3494.82 54 3877.82 33 4794.49 27
3196.25 18 3501.65 121 3880.46 16 4869.40 36
3196.51 4 3509.77 76 3884.99 6 4927.51 57
3222.99 118 3522.80 5 3903.67 9 5524.33 78
3227.16 74 3539.94 77 3915.31 65
3235.73 87 3542.35 32 3922.55 8
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Iriarte et al and Romeo y Bidegaiat al? applied a pinch  same multiplet. However, two different parent terms are in-
discharge to observe a fairly large number of Xe Il line volved. In each case, we have separated by a space these two
profiles end-on, on a shot-to-shot basis with a photomultigroups of lines that are located at very different wavelengths.
plier. No check of self-absorption was reported, except that
xenon was kept at a [0\i0.06 mbay pressure. The observed
line profiles were corrected for Doppler and instrumental References
broadening.

Di Roccoet al2 have measured line shifts of some Xe Il !D. Iriarte, M. Romeo y Bidegain, G. Bertuccelli, and H. O. Di Rocco,
lines. Since they did not provide any measurements of the Phys. Scrs5 181(1997. . .
plasma parameters, their results are not tabulated. '\P"Hyiog“fr%;’ fgé?%gg‘é D. Iriarte, G. Bertuccelli, and H. O. Di Rocco,

For multiplets Nos. 57 and 82 in the table below, we havesy o pj Rocco, G. Bertuccell, J. Reynas Almandos, F. Bredice, and M.
grouped spectral lines together that appear to belong to theGallardo, J. Quant. Spectrosc. Radiat. Trad4f.161 (1989.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks
1,2 Pulsed capillary discharge Stark widths of five Boltzmann plot of five
Xe Il lines Xe Il lines

Numerical results for Xe Ill

Electron
Transition Wavelength ~ Temperature density W dm

No. array Multiplet A) (K) (10" cm ™) A) W, /Wi, A) dm/dg, Acc. Reference
1 5d—6p 3pe-5p 3384.10 29000 0.24 0.80 B 2
2 Sp°—3p 3023.83 29 000 0.24 0.84 B 2
3 1p°-5p 3601.87 29 000 0.24 0.50 B 2
4 pe_3p 3026.52 29 000 0.24 0.78 B 2
3196.51 29 000 0.24 0.70 B 2
5 3pe-3p 3522.80 29000 0.24 0.65 B 2
3236.84 29 000 0.24 0.51 B 2
3242.86 29 000 0.24 0.73 B 2
6 3p°-5p 3591.98 29 000 0.24 0.51 B 2
3884.99 29 000 0.24 0.47 B 2
7 6s—6p 55°-3p 3468.22 29000 0.236 0.62 B 1
3268.98 29 000 0.236 0.63 B 1
8 55°-5p 3624.06 29000 0.236 0.77 B 1
3950.59 29 000 0.236 0.67 B 1
3922.55 29 000 0.236 0.66 B 1
9 5d—6p Spe_3p 3903.67 29 000 0.24 0.47 B 2
3653.09 29 000 0.24 0.49 B 2
10 Spe 3F 3083.53 29000 0.24 0.81 B 2
11 6s—6p 350_3p 3781.00 29000 0.236 0.61 B 1
4050.07 29 000 0.236 0.53 B 1
3676.63 29 000 0.236 0.54 B 1
12 35°_5p 4683.55 29000 0.236 0.45 B 1
13 5d—6p 3Ge-3F 3091.05 29 000 0.24 0.93 B 2
14 3Ge-%p 4216.71 29000 0.24 0.37 B 2
15 1Ge-tF 3150.97 29000 0.24 0.90 B 2
16 3p°-3D 3444.24 29 000 0.24 0.53 B 2
3880.46 29 000 0.24 0.50 B 2
17 6s—6p 3p°-%D 4109.08 29 000 0.236 0.51 B 1
3623.13 29 000 0.236 0.56 B 1
18 5d—6p Spe-tp 3196.25 29 000 0.24 0.61 B 2
19 3p°-3F 3640.99 29 000 0.24 0.54 B 2
20 6s—6p 3pe-3F 3841.53 29 000 0.236 0.54 B 1
3579.70 29 000 0.236 0.69 B 1
21 6s—4f 3p°-5F 3153.00 29 000 0.24 0.72 B 2
3103.47 29 000 0.24 0.86 B 2
22 6s—6p 3P -5F 3357.99 29 000 0.236 0.63 B 1
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Numerical results for Xe Ill—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) W /Wi A) dm/di, Acc. Reference
23 5d—4f ID°-5F 3331.65 29 000 0.24 0.56 B 2
3276.39 29 000 0.24 0.61 B 2
24 5d—6p 1D°-3D 3295.94 29000 0.24 0.66 B 2
3861.04 29 000 0.24 0.48 B 2
25 pe-3%p 3151.83 29 000 0.24 0.78 B 2
26 pe-tp 3552.12 29 000 0.24 0.49 B 2
27 6s—6p 3p°—°D 4145.74 29 000 0.236 0.58 B 1
4794.49 29 000 0.236 0.34 B 1
28 3P —3F 443417 29 000 0.236 0.47 B 1
4537.38 29 000 0.236 0.41 B 1
29 6s—4f 3pe—3F 3164.47 29 000 0.24 1.01 B 2
30 6s—6p 3pe-3F 4176.53 29 000 0.236 0.59 B 1
3583.65 29 000 0.236 0.68 B 1
31 Spe-1p 3791.67 29000 0.236 0.56 B 1
32 6s—4f 3p°—5F 3607.02 29 000 0.24 0.59 B 2
3542.35 29 000 0.24 0.66 B 2
33 6s—6p Spe-1F 3877.82 29000 0.236 0.58 B 1
34 5d—6p 3pe_3p 3615.86 29000 0.24 0.55 B 2
3654.61 29 000 0.24 0.44 B 2
3965.45 29 000 0.24 0.42 B 2
35 3p°-1D 3340.67 29 000 0.24 0.64 B 2
36 Sp°—3F 4869.40 29 000 0.24 0.34 B 2
37 5d—4f 3p°-5F 4028.56 29 000 0.24 0.44 B 2
38 5d—6p 3pe-3p 3841.87 29000 0.24 0.56 B 2
39 6s—6p De-%p 3992.85 29000 0.236 0.59 B 1
40 pe-1p 4657.78 29000 0.236 0.36 B 1
41 65— 4f ID°—5F 4285.89 29 000 0.24 0.42 B 2
4194.87 29 000 0.24 0.30 B 2
42 6s—6p IDe-tF 4673.67 29 000 0.236 0.39 B 1
43 Ip°-D 3454.27 29 000 0.236 0.62 B 1
44 5d— 4f 3p°—5F 4213.99 29000 0.24 0.62 B 2
4309.32 29 000 0.24 0.40 B 2
45 3p°-3F 3246.85 29000 0.24 0.65 B 2
46 5d—6p 3p°-—3F 4272.58 29 000 0.24 0.49 B 2
47 5d—4f 3P —3F 3689.83 29000 0.24 0.44 B 2
48 5d—6p 3p°-1D 3467.22 29 000 0.24 0.62 B 2
49 Spo_3p 3054.48 29000 0.24 0.83 B 2
50 SFe D 3340.06 29 000 0.24 0.59 B 2
3065.19 29 000 0.24 0.95 B 2
51 Spe_3%p 4387.47 29000 0.24 0.37 B 2
52 5d—4f Spe Sk 4743.87 29 000 0.24 0.34 B 2
53 5d—6p Spe—1D 3745.71 29 000 0.24 0.53 B 2
54 5d—4f Spe_%F 3494.82 29 000 0.24 0.58 B 2
55 5d—6p 3pe%F 4712.58 29000 0.24 0.37 B 2
56 35°—2D 3314.87 29 000 0.24 0.62 B 2
3644.14 29 000 0.24 0.54 B 2
57 35°3p 3304.05 29000 0.24 0.93 B 2
3306.80 29 000 0.24 0.68 B 2
4927.51 29 000 0.24 0.37 B 2
58 3s°-ID 4132.40 29 000 0.24 0.45 B 2
59 3pe_3p 3370.65 29000 0.24 0.68 B 2
60 5d—4f Spe 3F 3009.03 29 000 0.24 1.18 B 2
61 3pe 3G 3339.50 29 000 0.24 0.43 B 2
62 5d—6p 3pe_2p 3379.03 29 000 0.24 0.52 B 2
63 5d—4f e 3G 3280.50 29 000 0.24 0.61 B 2
64 5d—6p IFe-1D 4240.24 29 000 0.24 0.50 B 2
65 5d—4f pe_%F 3915.31 29000 0.24 0.50 B 2
66 6p—6d Sp_Spe° 3004.26 29 000 0.24 1.25 B 2
2992.89 29 000 0.24 0.99 B 2
67 3p-Spe 3099.87 29 000 0.24 0.93 B 2
3102.69 29 000 0.24 0.96 B 2
68 6p—7s 3p_3ge 2985.53 29 000 0.24 1.07 B 2
69 5d—6p Spe_3p 3618.86 29000 0.24 0.52 B 2
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Numerical results for Xe Ill—Continued

Electron
Transition Wavelength ~ Temperature density W dm
No. array Multiplet A) (K) (107 cm3) A) W /Wi A) dm/di, Acc. Reference
70 6s—6p 3pe_3p 3632.14 29 000 0.236 0.59 B 1
3765.85 29 000 0.236 0.62 B 1
71 3pe_3D 3776.32 29000 0.236 0.56 B 1
4043.23 29 000 0.236 0.57 B 1
4209.58 29 000 0.236 0.60 B 1
72 65— 4f Spe_1p 3124.95 29000 0.24 1.03 B 2
73 6p—6d 3p_Spe° 3278.44 29 000 0.24 0.77 B 2
74 6p—7s 3p_3ge 3227.16 29 000 0.24 0.68 B 2
75 5d—6p 3p°—°D 3256.25 29000 0.24 0.62 B 2
76 5d—4f 3p°—3D 3509.77 29 000 0.24 0.63 B 2
3020.33 29 000 0.24 0.88 B 2
77 5d—6p 3p°-3s 3539.94 29000 0.24 0.62 B 2
78 3p°-1D 5524.33 29 000 0.24 0.41 B 2
79 Spe_ip 3403.91 29 000 0.24 0.56 B 2
80 5d—4f 3pe_3D 3090.00 29 000 0.24 1.09 B 2
81 5d—6p 3pe_3g 3636.02 29000 0.24 0.54 B 2
82 3pe-3p 3340.37 29 000 0.24 0.64 B 2
4413.06 29 000 0.24 0.44 B 2
4417.97 29 000 0.24 0.40 B 2
83 3p°-1D 3494.51 29 000 0.24 0.54 B 2
3620.00 29 000 0.24 0.63 B 2
84 3p°—3D 3544.86 29 000 0.24 0.47 B 2
85 5d—4f 3p°-%D 3267.05 29 000 0.24 0.50 B 2
86 6s—6p Spe_tp 3708.15 29000 0.236 0.53 B 1
87 65— 4f Spe_1p 3235.73 29 000 0.24 0.51 B 2
88 6s—6p Spe_ip 3985.96 29 000 0.236 0.50 B 1
89 65— 4f 3pe_3p 3562.22 29 000 0.24 0.56 B 2
90 3pe_3p 3390.64 29000 0.24 0.57 B 2
91 Spe_ip 3240.47 29 000 0.24 0.45 B 2
92 6s—6p pe1p 4060.45 29 000 0.236 0.46 B 1
93 6s—4f pe1p 3284.64 29 000 0.24 0.72 B 2
94 6s—6p po_tp 3772.53 29000 0.236 0.66 B 1
95 5d—4f 3pe_2p 3562.99 29 000 0.24 0.66 B 2
96 5d—6p pe-%p 4078.70 29 000 0.24 0.43 B 2
97 5d—4f pe-3%p 3757.98 29000 0.24 0.42 B 2
98 5d—6p pe-tp 4152.04 29 000 0.24 0.48 B 2
99 5d—4f D°-%D 3969.91 29 000 0.24 0.49 B 2
100 5d—6p Ipe-'D 4503.41 29 000 0.24 0.44 B 2
101 6p—6d SF_3F° 2994.67 29 000 0.24 0.96 B 2
102 5d—6p Ipe_1D 4748.94 29000 0.24 0.45 B 2
103 5d—4f Fe_1p 3721.03 29 000 0.24 0.43 B 2
104 6p—6d IE-3Ge 3141.63 29 000 0.24 0.81 B 2
105 IF-1Ge 3114.41 29 000 0.24 0.89 B 2
106 6p—7s 1F-%Dpe 3153.44 29 000 0.24 0.75 B 2
107 p_=pe 3184.27 29000 0.24 0.70 B 2
108 6p—6d p_3Fe 3177.11 29000 0.24 0.65 B 2
109 3p_3ge 3014.59 29000 0.24 0.85 B 2
110 4f—6d SF_3G® 3344.93 29 000 0.24 0.53 B 2
111 SE-1Ge 3314.26 29 000 0.24 0.70 B 2
112 6p—7s SF-3De 2986.11 29 000 0.24 1.10 B 2
113 6p—6d SF-3Ge 2984.58 29 000 0.24 0.87 B 2
114 3p-3G° 2997.50 29000 0.24 0.93 B 2
115 4f—6d SF-3G® 3001.52 29 000 0.24 0.99 B 2
116 SF_3p° 3435.74 29000 0.24 0.60 B 2
3362.77 29 000 0.24 0.58 B 2
117 Sp-38ge 3102.36 29000 0.24 0.96 B 2
118 6p—6d sp-3ge 3222.99 29000 0.24 0.63 B 2
3120.52 29 000 0.24 0.88 B 2
119 6p—7s Sp_ipe 3080.42 29000 0.24 0.97 B 2
120 4f—6d SF-1Ge 3802.98 29 000 0.24 0.51 B 2
121 6p—7s ID-D° 3501.65 29 000 0.24 0.63 B 2
122 6p—6d ID-1F° 3138.28 29 000 0.24 1.12 B 2
123 Ip-1p° 3244.13 29 000 0.24 0.56 B 2
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Numerical results for Xe Ill—Continued

Electron
Transition Wavelength ~ Temperature density W dm

No. array Multiplet A) (K) (107 cm3) A) W /Wi A) dm/di, Acc. Reference
124 ID-1D° 3185.21 29 000 0.24 0.82 B 2
125 4f—6d SF-3G° 3768.93 29 000 0.24 0.84 B 2
126 6p—6d 3p-°De 3042.04 29 000 0.24 0.83 B 2
127 4f—6d 3G-F° 4641.40 29 000 0.24 0.40 B 2

Zinc the 4p—5s width is twice as large as thes5 5p width. But

the latter is expected to be the larger because the upper quan-

Zn i tum state has the higher angular momentum. Indeed, calcu-
Ground state: $22s22p®3s?3p®3d1%s?2s,,, lation with the modified semiempirical approécields a
lonization energy: 17.964 e¥144892.6 cm? ratio of 12:1 for the Stark widths in the reversed sense from

Djenizeet al have observed Zn Il lines with a pulsed arc the experiment. Al
end-on, on a shot-to-shot basis. Zinc was deposited on the 1"€ Stark width measured for the 2062 A line was com-

electrode surface and sputtered into the S#rier gas. The pared with diff(_erent versions.of the semiempirical formtifa,
line intensities were reproducible within 18%. Effects of the@nd the experimental value is about a factor of 3 larger. No

inhomogeneous plasma end layers were not discussed. septark shifts were detected for the lines at 2062 and 2558 A.

absorption was assumed to be negligible due to the manner
in which the element was introduced into the plasma. References

The authors estimate that due to the large mass and small
concentration of emitters, the Doppler, van der Waals and's. Djenize, A. Srekovic, J. Labat, R. Konjevicand L. Popovig Phys.
resonance broadening are negligible. But the line profiles arezReV- AG44 410 (&991)- 65 2581963

; ; H. R. Griem, Phys. Re\l65 258 (1 .

corrected for instrumental brpadenlng. 3M. S. Dimitrijevic and N. Konjevi¢ Astron. Astrophys172, 345(1987).

Thg'results for the _Stark widths of thep4 5s and %-5p 4L. C. Popovic I. Vince, and M. S. Dimitrijevig Astron. Astrophys., Suppl.
transitions are puzzling. Converted to the frequency scale, Ser.102 17 (1993.

Key data on experiments

Method of measurement

Reference Plasma source Electron density Temperature Remarks

1 Low-pressure pulsed arc Laser interferometer at 6328 A Boltzmann plot of eight F II
spectral lines

Numerical results for Zn Il

Electron
Transition Wavelength ~ Temperature density W dn
No. array Multiplet A) (K) (10" cm ) A) W, /Wi A) dn/dy,  Acc. Reference
1 4s—4p 25-2pe 2061.91 33000 1.15 0.054 D 1
2 4p—3d°4s? 2pe-?D 5894.35 33000 1.15 0.528 0.054 B,C 1
7478.79 33000 1.15 0.516 B 1
3 4p-5s 2pe_2?s 2557.96 33000 1.15 0.118 C 1
4 4d—af 2D-2F° 4911.66 33000 1.15 0.420 0.048 B,C 1
5 5s-5p 25-2pe° 7588.48 33000 1.15 0.512 0.066 B,C 1
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