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An investigation of the electron velocity distribution function (EVDF), in particular, as for 

the production and relaxation of anisotropy in the EVDF as a measure of the electron confinement 

and current-drive, is important to understand the detailed mechanisms of the tokamak plasma 

startup process assisted by electron cyclotron resonance (ECR) heating and how to optimize it.  

The diagnostic techniques of EVDF anisotropy—especially applicable in low temperature and 

density plasmas—have been investigated, e.g., electrical probes, a directional energy analyzer, 

Thomson scattering, absorption of waves, and polarization in emission of atoms and ions.  Among 

these techniques, the spectroscopy of polarized emission is non-perturbative and can be easily 

utilized under various plasma parameters by appropriately selecting the emission lines [1].  The 

degree and direction of the polarization depend on the magnitude and direction of the incident 

electron velocity.  Anisotropy in the EVDF thus can be deduced in principle from the observed 

degree and direction of polarized emission. 

In this paper, we develop a compact thermal lithium atom beam source for spatially 

resolved measurements of the EVDF anisotropy in ECR plasmas. The beam system is designed 

such that the ejected beam has a slab shape, and the beam direction is variable. The divergence and 

flux of the beam are evaluated by experiments and calculations. The developed beam system is 

installed in an ECR plasma device with a cusp magnetic field, and the LiI 2s–2p emission (670.8 

nm) is observed in a low-pressure helium plasma. The two-dimensional distributions of the degree 

and direction of the polarization in the LiI emission are measured by a polarization imaging system. 

The evaluated polarization distribution suggests the spatial variation of the EVDF anisotropy [2]. 
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Figure. Spatial distribution of 

the polarization in LiI 2s-2p 

emission．The length and 

direction of the bars represent 

the degree and direction of the 

polarization, respectively. The 

dashed lines show the magnetic 

field lines (z = 0: cusp axis). 


