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Tokamak vs EBIT Plasmas

Tokamak Plasmas

often have several ion species 

numerous atomic processes  

have bulk motions & hot

EBIT Plasmas

have one or a few

can isolate 

cold and stationary

Electron Density:
EBIT:        ~1016 m-3

Tokamak: ~1019 m-3



1. Survey and Identification of Unreported Lines

2. Plasma Diagnostics: Density, Temperature, Magnetic Field

… DR Cross Section

Benchmark Spectra for disentangling plasma spectra 

High Te~ SuperEBITs

Low Te~ MiniEBITs



SH-PermEBIT
60~5000 eV

SH-HtscEBIT 
30~4000 eV

Shanghai EBIT  
1~150 keV

High Te~ SuperEBITs Low Te~ MiniEBITs



Very Few is Known about Tungsten Spectroscopy !

Tungsten and the NIST data tables

1.Tungsten Spectroscopy



27+, 26+,25+,28+,13+,… 

Z Z Fei et. al, Phys. Rev. A 86, 062501 (2012)
R F Zhao et.al J. Phys. B. 47, 185004(2014)
M L Qiu et.al, J. Phys. B. 47, 175002 (2014)
Z Z Zhao et.al, J. Phys. B. 47, 175002 (2014)
W X Li et.al, Phys.Rev. A 91.062501(2015)

1.Tungsten Spectroscopy



JET divertor

K D Lawson et. al, Phasma Phys. Control. Fusion 53, 015002 (2011)

Line ratio vs Te



 Divertor~±10%

 SOL~Significant 

Discrepancies

Need more Cal or Exp



Maxwell-Boltzmann 
Distribution 

Time Distribution 

D.Savin et. al  Rev. Sci. Instrum. 71, 3362(2000)

EBIT Simulation Principle



Scan Sequence of Electrodes
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C IV spectra

6hours
（3p →2s）

（3d →2p）



C IV line ratio 

384.12 Å / 312.46 Å vs Te

C IV lines intensity ratios

Does this result mean something?



Electron 
energy (eV)

Measured 
intensity ratio

Modelled 
intensity ratio

Relative 
sensitivity 

factor

80 0.75±0.036 2.20 2.92
100 0.73±0.037 2.18 2.99
120 0.72±0.027 2.10 2.92
140 0.70±0.029 2.01 2.86
160 0.63±0.026 1.93 3.04
180 0.61±0.041 1.85 3.06

Relative Intensity Calibration

Of the Spectrometer

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



CRM

Tokamak Plasma

EBIT Plasma

Exp

CRM-1 Exp-1



1. Survey and Identification of Previously  Unreported Lines

2. Plasma Diagnostics: Density, Temperature, Magnetic Field

…DR cross section
…

Benchmark Spectra for disentangling plasma spectra 



Thank you for your attention!

谢谢!


