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Abstract

We have studied the spectra of highly charged ions of argon,
o

krypton and xenon with few valence electrons, in the 300-2100 A range using

a pulsed-discharge tube. In the spectral analysis vge used iscclectronic

canparisens and atomic calculations. We found new enerqy levels and classified

lines and, in the existing level values, the uncertainty has been considerably

decreased.
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1. Introduction

In th> thermonuclear-fusion experiments plasmas r reduced by inert gases

Like argon, krypton and xenon are studied because thej are present as inpurities

in thr fusi«jn machines.

The siiectroBoapic data of these high! ionized noble gases, axe eqployed

in fusion devices for plasma diagnosis is w LI as for estimating the effect of

inpurity ions in high temperature plasn is.

In particular, tfte spectra o1 hie. ily ionized atoms isoelectric with neu-

i;ral Na, Mg, Al, Cu, Zn, Ga, Ge and /ig have attracted much interest in

•-oceni years, and a qreat number of theoretical and experimental data were pu-

:>lish J1.

vie re\K>rt lere results about spectra of highly charged ions of argon,

I:rypt< u and xenon.

2. E>.perijn ?nt

The light ource employed is a device adapted to the low VOV region . It

was made from a yrex tube with one end of tiie tube connected to a vacuum

spectrograph thr ugh a nylon flange adaptor. Tht othe. end h is a qlass window

for ot'Serviitg th> discharge and alignment of the tube. Ihe e ectroles, 20 cm

f>art, were made of turujsten covered wilh indium. At (one side of the tube

there is an inlet connected via a pressure reduction system to the bottles of

noble gases. A -cntinuous flow of gas was achieved this way during the

(oqposuces. Die <\as pressure- was measured by a thermocouple vacuum gauge

lefore and .ifter the exiosures. Ihe pressure range was varied between 20 and

300 nfi'Mrr.

las e-cita1 ion wa; proluced by discharging through the tube a bank >f lew

inductince c-apac tors varying between 2.5 and 100 nF and charged up to 19 kV.

Che o.rreni was oi>servxi by using a togowski coil. It was a damped

sinuso.dal with < perioii of .1 ys hawing peak values between 1 and 1.5 kA.

a.ght radii tion ernittc i axiaj Ly wis analyzed using a 3-m normal incidence

vacuum sped rcqr.ioh witl a < ncave diffraction grating of 1200 lines/mm. The

plate 'actoi in Hie fir;; <xtM;r is 2.77 A/mm. Ilford Q-2 plates were used to

record the specti a. C, N, O, and known lines of argon, krypton and % spectra

vere also n-cotded as internal wavelength standards.

to distinguish among different states of ionization, a -umber of experi-

mental parameters, e.g., gas pressure, discharge volta<" , and -T*ni+*tpr°, were

varied.
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3. Result

Iscelectronic sequences and t heoi • i t ic 11 predictions of the energy levels

of the studied configurations have been use. i in the analysis of the different

spectra of Xe, Kr, and Ar obtained betv/on n() and 2100 A with the described

spectral source.

the theoretical predictions were ibtamed by diagonalizing the energy

matrices with appropriate Hartree-PockJ /aim *s for the energy parameters, and

using nultioonfigurational Dirac-FV>ck calculations'*.

We obtained and studied spectra r« lati.il with diagnostic purposes in high

temperature plasmas of )fe, from Jfe V to »• VIII, Kr, from Kr V to Kr VIII,

and Ar, from Ar V to Ar VIII. New level values were determined for Kr VII

I ref :. I and Kr VIII [ref <<]. In Jfe V and Xc VIII the determination of new

level values and classiffiecl lines is in prorjress.

In Ar VI, Lines observed are qiven in 'flablu 1 where a l l of them are c las-

siff ied in accordance with t i e theoretical predictions of Fawccet7, and in the

rest, the uncertainty of the wavelength valuu has been decreased with respect

to previous ejqperimsntal results using other kind of sources8 ' s .

TRBIE 1 Wavelengths of Ar VI emission lines

X(K) theory I ref vj A (A) I :xperiinental

This Work Other Experiments

455.62 455.48 455.4 (a)

460.69 460.77 460.9 (a)

4f>3.4 (a)
463.78 463.489 4 ? 7 # ? ± Q f l 5 ( b )

470. <)2 470.94 470.7 (a)

502.38
502.52 S{)2AQ 502.1 (a)

505.5 (a)
505.56 505.496 5 0 2 2 + 0 2 { b )

545.7 515.53(*)

545.91 545.82(*)

553.6 (a)
553.83 553.86 5 ? 4 0 5 ± 0 3 (fc>)

582.91
5 8 3 - 1 0 58 5.002 5 8 2 ' 3 ( a )

584.77 584.87 583.4 (a)
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TABI£ 1 (cont.)

(*)
(a)
fb)

Aknc

603.72
603.87

614.22
614.48
6J4.1
759.99
760.05

New transitions
VGf. ..

Hef. •*

• >03.63(

'03.82<

• .03.9 (
<-13.87(

••14.3 (

(.33.85

7r>9.4

/59.90(

*)

*)
*)
')

*)

633.4 (a)

758.1 (a)
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