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Abstract:

The emission spectrum of six times ionized xenon (XeVII), has been observed in the vacuun ultra-
violet (VUV) using a theta-pinch discharge. The spectrum was recorded with a 2-meter normal
incidence spectrograph in the 300-2000 A region. Preliminary results allow the identification of
transitions in the n=5 complex. Ten of these transitions were identified . The identifications are
supported by relativistic Hartree-Fock calculations.

1 Introduction
In many plasma physics laboratories the magnetic compression of plasma using axial mag-
netic field, or the 6-pinch as this type of discharge is commonly called, is been used as a
source for spectra from highly ionized gases. In our case these spectra are from inert gases
like neon, argon, kripton and xenon, because they are present as impurities in the fusion
machines and transitions from these gases are used as fusion diagnostics. In this last field
the study of forbidden transitions (magnetic dipole transitions, Ml) between low-lying fine
structure levels in highly ionized ions for systems with ground-state electron configuration
of the from ns2np produces strong line radiation and this is a very useful diagnostic tool for
the analysis of high-temperature astrophysical and laboratory plasmas1 ~2. Many interconi-
bination lines are also used for plasma diagnotic purposes. These last lines are observed in
theta-pinch machines3. In the last years the researcher that work in the Unicamp theta-pinch
in colaboration with the Centro de Investigaciones Ópticas (CIOp), in La Plata, Argentina,
have published many results on inert gases4"10. We present in this paper preliminar results
on the spectrum of Xe VII obtained in the Unicamp theta-pinch.

2 Experimental arrangements
The machine used in the present work is a theta-pinch discharge built at Instituto de Física
"Gleb Vvataghin", Unicamp and specially disigned for production of highly ionized atoms.
The discharge tube has a length of 100 cm and an out diameter of 10 cm. The power supply
can operate with a maximum voltage of 60 kV and 150 mA. The capacitance of the bank of
capacitors is 7.89 //F. The preionization is done with a radiofrequiency ( 28 Mhz and 50 W ).
The spectra were recorded with a 2 m normal-incidence spectrograph in the region 300-2100
Â and exposed on kodak SWR (short wave region) emulsion plates. The diffraction grating
has 1080 grooves/mm blazed for 1100 A. The plate factor in the first diffraction order is
4.6 A/mm. To distinguish between different stages of ionization, a number of experimental
parameters, i.e., gas pressure, discharge voltage and number of discharges, were varied. A
well developed Xe VII spectrum was obtained whit the following parameters: 20 mTorr, 12
kV and 200 discbarges. The accuracy of the wavelength this values is estimated to be ±0.02
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Intensity

1
2
1
1
2
2
2
3
1
2

wavelength

521.81
531.17
533.84
566.03
571.31
595.10
660.50
698.01
721.79
723.70

wavenumberícm"1)

191640.6
' 188263.6

187322.0
176669.1
175036.3
168039.0
151400.4
143264.4
138544.4
138178.8

transition

5s5p 3P0 - 5s5d 3 D,
5s5p 3P0 - 5s5d 3D7

5s5p 3P, - 5s5d 3£>,
5s5p 3P2 - 5s5d 3 D 3

5s5p 3P2 - 5s5d 3 D 2

5s5p 61P, - 5s5d lD2

5s5p 3P, - 5p* 3P2

5i2 % - 5s5p >P,
5s5p 3P0 - 5p2 3P,
5s5p 3F2 - 5p: 3P2

Table 1: Preliminar observed transitions in the n=5 complex of six limes ionized Xenon

3 results
The purpose of this work is to study the transition between the configurations within the
n=5 complex of six times ionized Xenon, Xe VII. These configuations axe 5s2, op2, 5s5d ,
5cP, 5s5p and 5p5d. To support the experimental results calculation of the energy levels
of the.configurations were carried out with Cowan's Hartree-Fock program with relativistic
corrections11. The program allows us to calculate wavenumbers and transition probabilities,
the latter providing a guide to the expected strong lines. In the table 1, we present some
preliminar identified transitions in the emission spectrum of Xe VII.

4 Conclusion
Spectra from gas xenon have been obtained using the theta-pinch discharge at Unicamp pre-
liminar transitions have been identified belonging to the n=5 complex in six times ionized
xenon. Xe VII. The work is in progress and we will try to obtain a full study of all tran-
sition belonging this complex. A study of the energy levels of the configurations will be made.
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