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High beta plasma production and their diagnostics in magnetosphere RT-1 device
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The magnetosphere plasma device is one of new concepts for nuclear fusion devices. A ring trap 1(RT-1) realizes the conce
as a laboratory magnetosphere using a superconducting magnet levitated in a vacuum vessel, which produces a dipole magne
field. We study the characteristics of confined plasmas in RT-1. In recent experiments, the RT-1 experiment has demonstrated tl
self-organization of a plasma clump with a steep density gradient; a peaked density distribution is spontaneously created throug
"up-hill diffusion”.

The operation regime of RT-1 is extended into the electron density frdmta@0'®* m—3 by optimizing the electron cyclotron
heating (ECH) system. The line integrated density measured by an interferometer achievetf :2%Hhd diamagnetic flux
5.6 mWh. Itis considered that the beta value (the ratio of plasma pressure to magnetic pressure) exceeds 100%. In such situatit
a millimeter wave reflectometer is implemented to measure the density peaking and spatial structure. We observed the initie
results and started the analysis of acquired signals.

When we use the electron heating by ECH system, the ion remains cold due to a collisionless situation. Therefore we installe
three turn antenna into RT-1 to heat ions by a slow wave (ion cyclotron heating: ICH) in a MHz range. In the cas&of®10
as a target plasma of ICH by only use of ECH, the heating efficiency of ICH increases, and then leads to the increase of iol
temperature. The effect has been observed by an electrostatic energy analyzer, which located at the plasma edge of RT-1.

We designed an ion probe to diagnose energies and pitch angles of ions in ICH experiments of RT-1. The principle of the ior
probe is the same as that of fast ion loss measurement in a fusion machine, and is applied to the ion diagnostic in RT-1 plasme
A scintillator is mounted inside the probe head with a pin hole. lons with gyro motion enter into the probe head, and then hit the
scintillator. We can know the energies and pitch angle simultaneously from the scintillation image.

We report the extension of plasma parameters by ECH optimization, progress on the installation of ion probe, and future
perspective.
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