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Effects of Magnetic Field on Photo-ionized Ion Collection
with a Wire Electrode
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In atomic vapor laser Isotope separation (AVLIS), specific isotope ions pro-
duced by laser resonant photo-ionization are collected on electrodes, where
magnetic field for electron beam deviation is applied in the region of the
electrodes. We investigaeted effect of magnetic field on the ion collection using
a positively biased wire-electrode set between two parallel plate electrodes with
earth or negative potential, which we had proposed as an efficient method with
shorter ion collection time compared with the conventional parallel electrode
method. It has been made clear that ion collection time depends scarcely on
the magnetic field, although balance of quantity of ion collected by both
electrodes changes slightly with applying magnetic field up to 150 gauss.
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Fig.13 One-dimensional models for the two collection methods.
(a) Wire electrode metod.  (b) Parallel electode method.

1: Po:sitively biased wire electrode;

2,3: Collector electrode;

4: Initial plasma;

5: Plasma flows with atomic beam;

6: Plasma expands with the Bohm velocity VB ;

kT.

mi

Vs =0.6

7. Ions in the plasma are extracted at the rate of
the space-charge-limited currents I ;

2
I1=V**/d
8: Retrograde motion of the plasma edge caused by ion

extraction ;
9: Plasma region ;
10: Electrostatic potential distribution.
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Fig.14 Resonant ionization sheme of neodymium atom.
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