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Ton Collection from Gd Plasma

Produced by Resonance Photoionization
Koichi OGURA, Takashi ARISAWA and Takemasa SHIBATA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 10, 1991)

In Atomic Vapor Laser Isotope Separation, only one isotopic species
ionized by laser resonance photoionization are collected on electrodes.
Gadolinium atoms between two parallel plate electrodes were phetoionized
by pulse lasers and the gadolinium plasma was produced. The behavior of
the ions in plasma was investigated using multi-channel Faraday Cups
equipped with the collection electrodes. It was experimentally made clear
that the ions are collected as follows:

(1) The potential of the laser induced plasma is a little higher than the
positive electrode.

(2) The plasma flows with the atomic beam.

(3) The plasma expands with the Bohm velocity.

{4} The fons are extracted from the plasma at a rate of space charge
limited current and then the plasma contracts.

(5) The plasma boundary moves at a balance between plasma expansion and
contraction caused by ion extraction at a rate of space charge limited

current.

Keywords: Laser, Isotope Separation, Resonance lonization, Gadolinium, Ion

Collection, Space Charge Limitated Current, Bohm Velccity
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