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Development of Ring Ion Velocity Distribution Function Probe for Verification of
Entropy Cascade in 2D Electrostatic Turbulence
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This research aims at experimental verification of a

cascade of entropy'” in two-dimensional electrostati
c turbulence of magnetized plasma by measurement
of the velocity space structure of ions in a
laboratory ~ plasma  experiment °. Specifically,

evaluation of a scaling law E,(p)oc p~*° deduced

from a dimensional analysis with the gyrokinetic
equations ' is set as a goal, where E, and p are the

power spectrum of fluctuation of g(v.) (ring
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Fig. 1 Schematic of RIDFP. Velocities of ions collected
are discriminated on the basis of their orbit. The
potential of the RIDFP body is automatically adjusted

to the space potential to prevent formation of sheaths.

averaged ion distribution function at a fixed guiding
center) and the wavenumber in the velocity space,
respectively. To this end, we have been developing

a novel diagnostic system of g(v.) named as

ring-averaged ion distribution function probe
(RIDFP), which achieves momentum selection of
incoming ions by selection of the ion Lamor radii.
Another key idea applied to RIDFP is nullification
of a potential drop (sheath) between the body of
RIDFP and a target plasma, which causes deviation
of ion orbits from undisturbed gyro orbits. To that
end, we employ an external control of potential of
the chassis of RIDFP with a feedback system with
an emissive probe (Fig. 1). The sensor head of
RIDFP was designed through numerical ion orbit ca
Iculations. The calculations show that  the final
design of the sensor head has ability of
reconstructing ion velocity distribution function
with an error of ~40% at maximum.
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