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Cross-field Flow of Plasma Produced by Laser Resonance Photoionization
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Tokai Research Establishment
Japan Atomic Energy Research Institute
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(Received February 10, 1995)

A slow(v~T700m/s) neodymium plasma was produced by laser resonance photoionization
in a transverse magnetic field of up to 2240G. The plasma density was in the range of
7.5%107~1,7x10%m 3, The high-density plasma in the low magnetic field flowed
straight and was detected by a planar collector set 60mm downstream from the position
of plasma production. On the contrary, the low-density plasma did not flow straight
across the high magnetic field. The ion numbers detected by the collector decreased
and arrival time to the collector delayed.

It was found that the ratio of the ions detected by the collector to these produced
by laser beams and the arrival times were functions of the plasma relative dielectric
constant €y in the wide ranges of plasma density and magnetic field. When &r > 1004,
the plasma flowed straight across the magnetic field. Therefore it was concluded that
the lowest value of er for the very slow plasma flow in the transverse magnetic field

)1/2

is also consistent with the theoretical prediction er > (M/m =518 for neodymiun

plasma, where M/m is the mass ratio of the ion to the electron.

Keywords: Cross-field Flow, Plasma, Laser, Resonance Photoionization, Neodymium,

Magnetic Field, Relative Dielectric Constant
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