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Handling enormous plasma heat load to divertor is essential to the achievement of high fusion gain. The
electron-ion recombination (EIR) process is required to reduce particle flux, leading to reduction of heat load
due to the surface recombination. Further, in the ITER research plan, initial studies of H-modes are planned
in helium plasmas because the predicted H-mode threshold power in helium plasma is lower than that of
hydrogen [1]. Therefore, it is necessary to conduct plasma detachment experiments under the high density
helium plasma condition that is relevant to detached divertor operations in ITER.
Electrostatic probe and Thomson scattering (TS) measurements were performed in detached recombining
plasma (DRP) in a linear plasma device, Pilot-PSI. Pilot-PSI [2] can produce high density helium plasma above
10^20 m^-3 in steady state. The electron temperature (T_e) measured by using electrostatic probe showed a
good agreement with TS measurement without any anomaly of probe characteristics, observed in other linear
devices [3, 4].
The particle and heat fluxes at the target dramatically decreased with neutral pressure (P), while they were
almost constant at the upstream. When P ~ 15 Pa, the peak particle flux decreased from 10^24 to 10^22 m^-
2s^-1 and heat flux from 7 MWm^-2 to 0.1 MWm^-2 along the magnetic field in DRP region with a length of ~
0.5 m. The EIR process contributed to the strong reduction of the particle and heat fluxes, due to the reduction
of T_e from 3 eV to 0.2 eV. This experimental result indicates that narrow DRP region determines the heat
load to the divertor plate associated with EIR process. It can be also said that the stable control of the DRP
region is quite essential in future fusion devices.
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