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Figure 1: Soft X-ray spectra from Dy ions.

Soft X-ray spectra from highly charged heavy

ions in plasmas are of particular interest in terms

of basic atomic physics (e.g., multi-electron corre-

lation) as well as specific applications for ITER and

short-wavelength light sources. In this study, we

are developing an experimental database of soft X-

ray spectra from a number of heavy ions including

tungsten and lanthanides to clarify Z dependence.

Also, we employ several types of plasmas hav-

ing different densities to investigate opacity effects.

High temperature and low density (≃1013cm−3)

plasmas in the Large Helical Device (LHD), a mag-

netically confined torus device, are exploited to record spectra in optically thin conditions. For

higher opacity cases, we have observed spectra from Nd:YAG and CO2 laser-produced plasmas

(LPPs), the electron density of which are around 1021 and 1019cm−3, respectively.

Until now, we have systematically observed spectra for more than 20 heavy elements [1, 2].

As an example, soft X-ray spectra of dysprosium (Dy) ions observed in the three types of

plasmas are compared in Fig. 1. Broad quasi-continuum feature around 6.5 nm in optically thick

Nd:YAG LPP changes into the feature accompanied with some peaks in the CO2 LPP. Finally,

fine structure is clearly distinguishable in the optically thin LHD plasma. Comparisons with

theoretical models and new line identifications will also be reported for some of the elements.
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