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A collisional-radiative model for the helium plasma in
the sino-united spherical tokamak and its application to
the line intensity ratio diagnostic*
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Abstract

The collisional-radiative model, that has been constructed for the helium plasma in the Sino-United Spherical
Tokamalk is introduced. The result of the 447.1nm (2°P —438)/492.2 nm (2'P — 4'D) and 492.2 nm/504.8 nm (2'P —4'S)
line ratios is given. The line ratio method that is used for measuring electron temperature T, and density N parameters
is described. The result from the line ratio method is consistent with the measurement of the 94 GHz interferometer.
The method is also validated by comparing the relative population densities of the excited states which are deduced from
the CR model and the measured intensity data of helium lines. The factors that brings errors into the diagnostic result
are discussed, including the error from the measurements, and those from the uncertainties of the rate coefficients that

are used in the CR model and the viewing chord integration characteristic of the optical emission measurement.

Keywords: optical emission spectroscopy, collisional-radiative model, line ratio method, sino-united

spherical tokamak

PACS: 52.25.0s, 78.47.da, 34.80.Dp, 52.70.-m DOI: 10.7498 /aps.63.125203

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10990214, 11175103, 11261140327,
11075092, 11005067) and the National Magnetic Confinement Fusion Science Program, China (Grant No. 2013GB112001).

1 Corresponding author. E-mail: xiehq@sunist.org

125203-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.125203

	1引 言
	2氦放电等离子体与实验安排
	Fig 1
	Fig 2


	3碰撞辐射模型与谱线比法
	3.1 氦原子的碰撞辐射模型
	Fig 3
	Fig 4

	3.2 氦原子发射谱线强度
	Table 1

	3.3 谱线比法确定电子温度Te和密度Ne
	Fig 5


	4结果与分析
	4.1 氦原子谱线与电子温度Te和密度Ne测量结果
	Fig 6
	Fig 7

	4.2 碰撞辐射模型计算的激发态能级相对数密度与实验对比
	Fig 8

	4.3 诊断误差分析
	Fig 9
	Fig 10
	Fig 11
	Fig 12


	5结 论
	References
	Abstract

