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Abstract

The separation of the isotopes of various kinds of rare gases in steady state DC discharges along a
thin capillary is examined. The cathode region is enriched in the heavier isotopes, while the anode re-
gion in the lighter isotopes. The parameter values for the experiment includes an initial working gas
pressure of 05— 30 Torr, an inner diameter of 2— 10 mm for the discharging tubes, a tube length of 100
—200 mm and a discharging current < 10 A. Theoretical calculations are also carried out incorporating
two different separation mechanisms: the difference in the longitudinal diffusive friction forces on neut-
ral species by ions, and the difference between the degree of ionization of the components. We describe
a very recent progress in the experimental verifications of proposed theories and in the numerical
simulation terms of atomic processes.
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Fig.1 Dependence of the enrichment coefficient ¢ on the
initial pressure.
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Fig.2 Schematic drawing of the experimental arrangement for the DC-discharge apparatus. 1: discharge
tube, 2, 3: metal chambers as gas holders, 4: cathode, 5: anode and 6: high voltage transformer.
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Fig. 3 Dependence of the enrichment coefficient ¢ on the
initial pressure in the discharging tube p. /=10 A. (1
Pure Ne, L=170 mm, D=3 mm, Vy=140-200 Vv, (2
pure Kr, L=170 mm, D=3 mm, Vq=115-145 Vv, (
pure Xe,L=170 mm, D=3 mm, Vy=100-120 V, (
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Fig.4 Concentration dependence of (1) the separation fac-
tor « for a Ne-Kr mixture and of the enrichment coef-
ficients (2) ek, and (3) ene for a DC discharge in a
Ne-Kr mixture (p=>5 Torr, I=10 A, V4=115-125 V.
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Fig.5 (1), (2) The enrichment factor ene and (3), (4) the
pressure drop 4p in a DC discharge vs the longitu-
dinal magnetic field B, (/=10 A). (1), (3) p=5 Torr,
Ve=170-190 V; (2), (4) p=7 Torr, V4=150-170 V.
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Fig.6 (1), (2) The enrichment factor ek, and (3), (4) the
pressure drop 4dp in a DC discharge vs the initial
pressure p (/=10 A). (1), (3) B,=0, V4=115-145 V;
(2), (4) B,=0.1T, Vg=110-120 V.
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Fig.7 Correlation between values of enrichment factor ene
derived from measured data and non-dimensional-
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e LTCOH BN R ST wA([21,22].
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