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Synopsis A collisional-radiative model was constructed to investigate the spectra of W LV ion from EBIT. A good agreement
with previous experiment was obtained and some new transition lines were predicted.
The research on the energy level structure and ra-

diation properties of various Tungsten(W) ions was
largely spurred by the decision of chosen tungsten
as the armor material of ITER divertor due to its
favourable properties. In order to monitor and control
the tungsten ion impurities produced when the plas-
ma interact with the divertor, the throughout knowl-
edge of the tungsten ions especially the radiation
properties are necessary.
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Figure 1. Theoretical spectra of W LV ion from EBIT
with ne ≈ 109cm−3 and electron beam energy 18.2 keV
in 18.4-19.8 Å. Upper: obtained by weighted transition
probability. Lower: obtained by CRM.

The energy level structure and radiation of W LV
ion had been studied experimental and theoretical-
ly [1, 2]. Lennartsson et al. observed the spectrum
of this ions in 18.4-19.8 Å [1]. The intensity Ii j of an
observed transition line can be defined as:

Ii j ∝ N(i)Ai jϕ(λ ) (1)

where Ai j is the transition probability which can
be obtained by relativistic configuration interaction
method, N(i) is the population of the ions in the
upper level i which can be acquired by construct-
ing and solving the Collisional-Radiative model [3]
in which all the necessary atomic data such as ener-
gy level, transition energy, probability and electron
impact (de)excitation cross section has been calcu-
lated with the implementation of FAC code [4] , and

ϕ(λ ) is the normalized line profile which was taken
as Gaussian profile.
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Figure 2. Theoretical spectra of W LV ion from 29-32.5
Å. The same as in Fig. 1.

The present work explained the experiment by
Lennartsson et al. in which only three strong E1
3d → 3p transition were observed although there
were 20 transitions with large transition probability.
This result means that the electron excitation process
plays curial role in the excited states population. An-
other several observable transition were predicted in
29-32.5 Å in Fig.2.
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