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1. Motivation & Background

ITER(www.iter.org) EBIT(Rev. Sci. Instrum 85, 093301) EAST (www.ipp.cas.cn)

• W (Z=74) good candidate of the divertor:
 High-energy threshold of Sputtering
 Low sputtering yield
 High re-deposition efficiency
 Low tritium retention

• W Impurities:
 Radiation loss from highly charged W ions
 To be the diagnostics line

2. Method

♦ Multi-configruation Dirac-Fock Hamiltonian.

ĤDC =

N∑
i=1

Ĥi +
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i=1
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rij

♦ Radiative Transition Rates.

Afi =
∣∣〈ψf

∥∥OL
M
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♦ Collisional-Radiative Modeling.

dn(p)

dt
=
∑
q>p

F (q, p)nen(q) +
∑
p<q

[C(q, p)ne

+A(q, p)]n(q)−

[∑
q>p

C(p, q)ne+

∑
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F (p, q)ne +
∑
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A(p, q)
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× n(p)

3.Result & Dissusion: EUV spectrum of W13+-W15+ ions in the EBIT
Transition wavelength and rate of W13+ ions Transition wavelength and rate of W14+ ions Transition wavelength and rate of W15+ ions

The spectrum of W13+ ions by CRM
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(b) CRM
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(c) Expt. from Ref [37]
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(d) Expt. from Ref [36]
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The spectrum of W14+ ions by CRM
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(a) Transition Rate
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(b) CRM
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(c) Expt. from Ref [37]
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(d) Expt. from Ref [36]
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The spectrum of W15+ ions by CRM

1
2

3

4

5

6

(a) Transition Rate
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(b) CRM
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(c) Expt. from Ref [36]
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Relevant publications: Xiaobin Ding et al. Collisional-radiative modeling of the 5p-5s spectrum of W XIV–W XVI ions,Phys.Rev.A 101 (4) (2020) 042509.

4. Result & Dissusion: EUV spectrum of W43+-W45+ ions in the EAST
E1 & M1 transition wavelength and rate of W43+ions E1 & M1 transition wavelength and rate of W44+ions E1 transition wavelength and rate of W45+ions

The 43-73Å spectrum of W43+-W45+ ions by CRM
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The 107-137Å spectrum of W43+-W45+ ions by CRM
(a) Expt.from Ref[14]
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Intensity ratio vs temperature for W43+-W45+ ions

Relevant publications: Xiaobin Ding et al. Collisional-radiative modeling for the EUV spectrum from W43+-W45+ ions. Phys.Lett.A 420 (2021) 127758.

6. Conuslion

1. The 5p-5s transition spectra of W13+–W15+ ions have

been calculated by the RCI and CRM. The present theoret-

ical results are in good agreement with the experimental

results

2. The transition data and spectra of W43+-W45+ ions

have been calculated by the RCI method and CRM in dif-

ferent plasma conditions. The present theoretical results

are in good agreement with the experimental results and

previous theoretical values. All the observed transitions

of W43+-W45+ ions are assigned according to the present

calculation.

3. A reasonable CRM has been constructed to simulate

and explain the M1 visible spectrum of W13+ ion ob-

served in EBIT. The present calculations are in reasonable

agreement with the available theoretical and experimen-

tal data. For the first time, the corresponding transitions

of the 5 measured lines are identified.
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5.Result & Dissusion: The M1 transitions and visible spectra of W13+ ion
M1 transition wavelength and rate of W13+ions
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