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A large tandem mirror device, GAMMA 

10/PDX is currently utilized for divertor 

simulation experiments since the machine is 

able to produce the end-loss plasma particle 

flux which has high temperature (Ti// = 

100~400 eV, Te = 40 eV) in simple geometry 

[1]. As a feature, the tandem mirror has 27 m 

machine length and large plasma radius. Also, 

high power (300 kW) Ion Cyclotron Range of 

Frequency (ICRF) systems are equipped and 

used for plasma production and heating. 

 In recent experiments, the end-loss ion flux 

relevant to the ITER scrape off layer plasma 

(1.6 × 10
23 

particles/m
2
s) was obtained by 

superimposing the additional ICRF wave 

heating into minimum-B regions of the tandem 

mirror.  With the ICRF heating, large increase 

in the electron line-density in the central-cell 

(NLCC) and the end-loss particle flux were 

observed [2]. The behavior of the electron line 

density, plasma temperature and the amount of 

end-loss ion flux during the experiments 

suggested that the mechanism of the axial ion 

loss was changed due to the increase of ion 

collision frequency. In contrast with the 

standard operations of GAMMA 10/PDX, 

plasma parameters in high-density operations 

stays in the range of high collision frequency. 

In such collisional plasma, the end-loss ion 

particle flux shows linear dependence on the 

plasma density instead of the parabolic 

dependence seen in plasmas of low 

collision-frequency. Figure 1 shows the 

experimental and theoretical dependence of the 

end-loss ion particle flux on NLCC. With the 

high collision plasma, it was observed that the 

increase of plasma potential enhances the axial 

transport of particles. In the presentation, 

detailed results of experiments and the 

discussion on the change of ion confinement 

time will be reported. 

 

 
Fig. 1 Dependence of the end-loss ion particle flux 

on the line density at the central-cell. 
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