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High-density linear plasma devices can produce plasmas 

similar to those of Tokamaks, but they are simpler, more 

compact, and more cost-effective for plasma-material 

interaction (PMI) research. In this study, we fabricated a 

linear helicon plasma device using permanent magnets. 

The device employs a half-turn helical antenna and 13.56 

MHz RF to excite helicon waves in the m = +1 mode[1-

4]. The magnetic field, uniform at 800 G near the 

antenna, along with Ar gas, was used for plasma 

discharges. Electron temperatures and plasma densities 

were measured using optical emission spectroscopy 

(OES) and a Langmuir probe. With RF power up to 5 

kW, high-density plasmas exceeding 1013 cm−3 were 

achieved, and electron temperatures ranged from 1 to 5 

eV. This newly developed linear helicon plasma device is 

excellent for PMI studies and crucial for developing 

fusion-related materials. The ion fluence, similar to that 

of the plasma-facing wall in Tokamaks, can also be 

investigated. 
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