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Electron beam ion trap (EBIT) is suitable for both high
precision spectroscopy measurements of highly charged
ions and disentangling study the complex atomic
processes in high-temperature plasmas such as Tokamaks,
ICF etc.

Tungsten is a strong candidate for the divertor material
of the International Thermonuclear Experimental Reactor
(ITER), since it has high melting point, low sputtering,
corrosion resistance, and low hydrogen retention
characteristics. The radiative properties of tungsten ions
need to be better understood to fully take advantage of
the opportunities tungsten spectra offer for
high-temperature fusion plasma diagnostics.

There are three EBITs at Shanghai EBIT laboratory. One
is a high-energy EBIT (up to 150 keV), named
Shanghai-EBIT[1], and the other two are low-energy
EBITs (down to 30 eV), named SH-PermEBIT [2] and
SH-HtscEBIT [3]. All of them has been dedicated to the
studies of atomic process for applications in fusion
research.

In this talk, recent fusion related tungsten spectroscopy
studies at Shanghai EBITs will be presented. During the
past several years, tungsten spectra from visible to EUV
region has been observed for the moderate and high
charge state ions[4-11]. By analyzing the spectra with the
help of theoretical calculations, using state-of-the-art
techniques, we were able to identify term and fine
structure splittings in the ground and the first excited
configuration for several charge states. Meanwhile, some
metastable levels which have extremely long lifetime
and high population were also found, which could have
large influences on the charge state distribution of
tungsten ions in tokamaks. Figure 1 shows a strong
visible line in the spectrum of W''*, which could be the
unknown line seen in charge exchange spectra recorded
at the JET fusion facility[10].

Figure 2 shows an extremely-long-lived metastable level
in W32* jons, which can be considered as a second
ground for fusion plasma.
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Figure 1 Spectra taken between 510 to 575 nm at 19
different electron beam energies. The W!!* line can be
seen at 527.61 nm when the electron beam energy is
larger than 200 eV.

88eV

100 eV
100000 120 eV
135eV
150 eV
165 eV
180 eV
200 eV
220eV
235eV
250 eV
265 eV
280 eV
300 eV
330 eV
360 eV RN
4006V il
440 eV
480 eV, 2

1 ST

515 520 525 530 535 540 545 550 555 560 565 570 575
Wavelength /nm

Figure 2 Levels diagram for the ground and first excited
configuration of Ti-like W32* ions.
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