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EX/C1-4Ra . Extended Consolidation of Scaling Laws of Potentials Covering Over the Repre-
sentative Tandem-Mirror Operations in GAMMA 10
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Abstract: (i) A verification of our novel proposal of extended consolidation of the two major theories of
Cohen's potential formation and Pastukhov's potential effectiveness is carried out by the use of a novel
experimental mode with central ECH. The validity of the proposal provides a roadmap of bridging and
combining two present representative modes in GAMMA 10 for upgrading to hot-ion plasmas with high
potentials. (ii) A novel efficient scaling of ion-confining potential formation due to plug ECH with barrier
ECH is constructed as the extension over the AEA 2000 scaling with plug ECH alone. The combination
of the physics scaling of (i) with the externally controllable power scaling of (ii) provides a scalable way for
future tandem-mirror researches. The importance of the validity of the present consolidation is highlighted
by a possibility of the extended capability inherent in Pastukhov's prediction of requiring 30 kV potentials
for a fusion Q of unity with an application of Cohen's potential formation method.
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Abstract: Mirrors are the only one class of fusion systems which completely differs topologically from
the systems with closed magnetic configurations. At present, three modern types of different mirror
machines for plasma confinement and heating exist in Novosibirsk (Gas Dynamic Trap,- GDT, Multi-
mirror,- GOL-3, and Tandem Mirror,- AMBAL-M). All these systems are attractive from the engineering
point of view because of very simple axisymmetric geometry of magnetic configurations. In the, the status
of these confinement systems is presented and the experiments most crucial for the mirror concept are
described. The main plasma parameters achieved are presented and the future perspectives of different
mirror machines are outlined.
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Abstract: HANBIT is a magnetic mirror confinement device, refurbished from the old TARA machine.
It consists of a simple mirror-type central cell, an anchor, a plug, and two end tanks. The central cell has
the length of about m, the limiter radius of 0.18 m, the B-field intensity of 0.25 T, and the mirror ratio
of about 10 in normal operation. For plasma production and heating, HANBIT utilizes two RF systems,
which consist of 500 kW amplifier with slot antenna and 100 kW amplifier with double-half turn antenna.
Recently, with a completion of the development of basic heating and diagnostic systems, HANBIT started
the physics experiments of high-temnperature plasmas in mirror configuration. Here, some main results
from initial physics experiments are reported, particularly, on RF-heating and plasma confinement.


