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Recent research progress on plasma detachment
in divertor simulation experiments in GAMMA 10/PDX
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Control of spatial profile and position of detached
plasma is one of the key issues for handling heat and/or
particle load to the plasma facing components and
managing high-performance core and edge-divertor
plasmas of magnetic fusion devices, ITER and a demo
reactor. In Plasma Research Center, University of
Tsukuba, divertor simulation experiments have been
conducted at the end region of the tandem mirror
device GAMMA 10/PDX, as shown in Fig. 1 (a). The
high temperature end loss plasmas are a functional tool
for simulating edge and divertor plasmas and
contribute to developing a deeper understanding of the
physics involved in plasma detachment.

So far, we have performed characterization of
plasma detachment from high temperature plasma (ion
temperature ~ a few hundred eV) produced by the
divertor simulation experimental module (D-module)
located at end-loss region of the tandem mirror plasma
device for various seeding gases (see in Fig. 1 (b))
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Fig. 1. Schematics of the experimental setup.
(a)Perspective view of GAMMA 10/PDX tandem
mirror, (b) The D-module.

[1,2]. These experimental results are partly confirmed
by the numerical simulation using LINDA (Linear
Divertor Analysis with fluid model) code [3,4]. We
have recently investigated effects of transient heat flux
on the detached plasma caused by hydrogen molecular
activated recombination [5] and impurities injection [6]
utilizing high power electron cyclotron resonance
heating. Transition phenomena from detached to
attached state has been clearly observed for the both
cases. Furthermore, as one of notable results, we have
found a combination of N, and H; puffs showed clear
decrease of ion flux [7]. The new results indicate the
possibility of achieving a reliable divertor operation
scheme and the importance of deeper understanding of
the H, and N, assisted recombination process.

We are currently preparing a new super-conducting
simple mirror device with a steady-state high-density
plasma source and high-power heating system for
contributing DEMO divertor activities.
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