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Pulsed and High Power Reconnection Heating Experiments for Tokamak Plasma
Ignition
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We maximized reconnection heating power of two merging tokamak plasmas,
realizing its ion heating up to 2.2keV under its electron density 30 trillion/cc. Using TS-3, TS-6
in Univ. Tokyo, MAST and ST-40 in UK, we verified its key scaling law in the keV regime: the
reconnection heating scales with the square of reconnecting (almost poloidal) magnetic field. To
obtain this maximized ion heating, we need to compress the current sheet to the order of ion
gyroradius, triggering its anomalous resistivity and the following fast reconnection and also to
reduce the heating loss much lower than the reconnection heating power. Those experimental results
and PIC simulation were introduced by a number of our invited/ plenary talks in 2018 AAPPS, 2017
ICPP meetings etc. and by our journal articles and newspapers, leading us to construction of new
merging/ reconnection heating experiment: ST-40 in Tokamak Energy. Inc.(UK).
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