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Development of the Real-time Plasma Shape Visualization System in JT-60

Kenichi KURTHARA, Youichi KAWAMATA, Kenichi AKIBA*, Hironori ADACHI
and Toyoaki KIMURA

Department of Fusion Facilities
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

{Received July 15, 1997)

Since plasma ellipticity and triangularity seem to partially determine energy confinement perfor-
mance, the importances of plasma shape have been recognized in recent years. On the other hand,
reproduction of the plasma full shape in real-time has been congidered impossible due to the limita-
tion of computing capabih"ty in an obtainable device. To solve this problem, computaion of special
functions and matrix inversion, that are obstacles for speed improvement in the calculation, should
be removed from the real-time procedures. A method using particular coefficient vectors in tabular
form was developed and the table is stored in a large scale memory of the fast computer, where the
vectors are corresponding to the in-vessel flux calculation points on the poloidal cross-section. This
measure in software was taken together with the new installation of advanced electronics devices. As
a result, we succeeded to reduce the computaion time extremely, and changes of the full JT-60 plasma
shape is reproduced every 100 ms in real-time, This system visualizes time evolution of plasma shape
clearly and in detail, from the beginning to the end of pulse discharge. This report describes the
development of the system in both hardware and sofiware, and also gives the prospect of this system

in application to plasma real-time feedback control.

Keywords: JT-60, Plasma Position and Shape, Outermost Magnetic Surface, Plasma Control,

Real-time Visualization

*Mito Software Engineering Co.
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