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Investigation of Detached Recombining Plasmas in a Linear Device Pilot-PSI 
and its impact on Plasma Detachment in Fusion Devices

Y. Hayashi et al., Nagoya Univ. Japan EX/P8-44
Motivation
For ITER and DEMO, the effectiveness of 
plasma detachment under high particle 
flux condition should be demonstrated

Pilot-PSI, MAGNUM-PSI: 
ne >1020 m-3 & Γ > 1024 ions m-2s-1

Pilot-PSI device

particle flux ~ 1024 m-2s-1 
heat flux ~ 7 MW/m2

particle flux ~ 1022 m-2s-1 
heat flux ~ 0.1 MW/m2

upstream

downstream

(Te ~ 3 eV)

(Te ~ 0.2 eV)

More than 90% of particle and heat fluxes were 
dissipated in short (0.5m) recombining plasma

q = �[�Te + Ei]
Γ: particle flux [m-2s-1]　Ei: ionization potential energy
simple cooling of Te is insufficient 
EIR is required to dissipate particle flux [1]

heat flux onto diverter

(EIR is characterized by three-body and radiative recombination)
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By comparing fluctuations in 4 different devices . . .
It was found that fluctuations could be a 
significant factor affecting the probe 
measurement
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profile of fluctuation probe I-V curve
EIR process is essential 
to reduce particle flux

. . . ITER relevant
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