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Scaling relations for plasma production and acceleration of rotating plasma flows

Takashi IkenaTa*, Ryusuke SExINE**, Kazuyuki Hasecawa***, Toshio TanaBE*, Hiroshi Mase*

ABSTRACT —Scaling relations are investigated theoretically and experimentally of the plasma production and

acceleration in the rotating plasma gun which has been developed as a new means of plasma centrifuge. Two

operational modes : the gas-discharge mode for gaseous elements and the vacuum-discharge mode for solid elements

are studied. Relations of the plasma density and velocities to the discharge current and the magnetic field are derived.

The agreement between experiment and theory is quite well. It is found that fully-ionized rotating plasmas produced

in the gas-discharge mode is most advantageous to realize efficient plasma centrifuge.
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Fig. 1 Operation of the rotating plasma gun.
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Table1 Scaling relations of plasma production and
acceleration for the rotating plasma gun (Model)
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velocity
Axial velocity  va oc I'Bs° o [#Bz° o [°B;°
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Separative power &U oc [%B,* o< [°B" oo [TEB,"
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Fig. 9 Voltage, plasma density and axial velocity
vs current (B,=2.5kG) ; vacuum-discharge mode.
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Table 2 Scaling relations of plasma production and

acceleration for the rotating plasma
(Experiment).

Gas-discharge mode
Teakly
ionized

Fully
ionized

Critical
ionization

Vacuum-discharge mode

Vol tage

Plasma density

Rotational
velocity

Axial velocity

v
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Fig.10 Voltage, plasma density and axial velocity

vs magnetic field (I =13kA) ;
vacuum-discharge mode.
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