C IV Line Intensity Studies
using SH-HtscEBIT for
Assisting Tokamak Plasma
Diagnostics
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Tokamak vs EBIT Plasmas
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Tokamak Plasmas EBIT Plasmas

often have several ion species have one or a few
numerous atomic processes can isolate

have bulk motions & hot cold and stationary

lectron Density:
EBIT: ~1016m-3
Tokamak: ~101°m-3




What can EBITs do?
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1. Survey and Identification of Unreported Lines

Benchmark Spectra for disentangling plasma spectra

2. Plasma Diagnostics: Density, Temperature, Magnetic Field
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Tungsten and the NIST data tables
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Very Few is Known about Tungsten Spectroscopy !




counts counts counts counts

counts

8000

4000

8000

4000

8000

4000

8000

4000

8000

4000

1.Tungsten Spectroscopy
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——770ev| 7’ Experimental and theoretical study of the ground-state M1 transition in Ag-like tungsten
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We present an experimental and theoretical study of the 2}75,2 — QFm M transition in Ag-like W (W27+),
The experiments employed the Shanghai permanent magnet electron beam ion trap, which has been developed
L especially for assisting spectroscopic diagnostics of edge plasmas for magnetic fusion devices. The theoretical
N g A A gty oot value was obtained using the GRASP2K set of computer codes and included a comprehensive correlation study.

. 1050ev 7/ The experimental M | wavelength was measured as 3377.43 £0.26 A (3378.43 A vacuum wavelength), whereas

n the calculated wavelength is in good agreement at 3381.80 A. This good agreement shows the importance of
fully understanding the electron correlation effects to predict the energy of the fine structure even in this, for
tungsten, relatively simple case.
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2. Line Intensity Studies

XUV / VUV Spectrum
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Table 1. Civ lines used in the analysis.

Wavelength

(A) Transition

244.9 15225 28y /2—1s%4p Py ;23,2
289.2 1522p 2Py j2.3/2-1574d 2D3j2.502
206.9 1522p 2Py 3 3215745 28 5
312.4 15225 28y ;2-1s23p *Py 2.3
384.1 15*2p *P1j2.3/2-1573d 2D3j2.502
419.6 1522p 2Py ;2 3215735 28 2

Line intensity ratios
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et. al, Phasma Phys. Control. Fusion 53, 015002 (2011)
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Figure 1. Lines-of-sight of the JET divertor-viewing spectrometer. — (left) divertor view, —
(right) view to the SOL above outer divertor throat and — magnetic configuration of pulse 69957
at 10s. (Colour online.)




EBIT Simulation Principle
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Scan Sequence of Electrodes
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C IV spectra
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C IV line ratio DY
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Does this result mean something?
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0.73+0.03

0.70+0.02Y 2.Vl Z.5b
0.63+0.026 1.93 3.04
0.61+0.041 1.85 3.06

This calibration is not OK!
We need other way to calibrate the spectrometer...

120
140




2%®; EBIT and Tokamak?

Tokamak Plasma

EBIT Plasma




UNIDS Ry
efe! : (9D}
5; Conclusion L
90

Fudan University China

What can EBITs do?

agnetic Field
... DR cross section
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» Thank you for your attention!
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