28 1 Vol. 28 No. 1

2007 2 Journal of Chinese Mass Spectrometry Society Feb. 2007
’ ’
( s 100084)
(AVLIS). ) YAG
; ; (AVLIS)
:0532; 05625 0657.63 :A :1004-2997(2007)01-05-07

Distribution Characteristics of Ion Collection during Ion Extraction from
Laser-Induced Plasma

CAO Zong-liang, ZHANG Wei-xiao, BAO Cheng-yu
(Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Study on ion extraction characteristics is of great significance for Atomic Vapor
Laser Isotope Separation (AVLIS). Plasma was instantly produced after the interaction be-
tween the air and the YAG laser pulse quadruple output in the interspace of parallel-plate e-
lectrodes in the vacuum chamber. Ion was extracted from the plasma by a few hundreds of
volts applied over the parallel-plate electrodes. With special electrodes configuration and ex-
perimental devices, further study was developed about ion collection distribution on the
negative plate. Through the analysis of the signals under different conditions, diffusion
effect of plasma was discussed. It is concluded that distribution of ion collection depends on
the distance between electrodes and has little to do with the voltage over the electrodes.
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Fig. 1 Diagram of the ion extraction experiment unit of parallel plate method
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Fig. 6 Semilogarithmic plots of j ..
vs the corresponding occurrence time

Solid line was obtained by least-squares fitting
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Table 2 Ion collection distribution under different experimental conditions
500 V,6 cm 300 V,6 cm 200 V,6 cm 500 V,4 cm 300 V,4 cm 200 V,4 cm
n=1 14.0 14.2 14.2 8. 10. 6 13.0
n=2 16.1 14.7 15.9 20.1 18.5 17.7
n=3 18.1 17.1 17.1 24.9 21.5 21.1
n=4 16. 4 15.8 17.1 23.9 22.4 20.5
n=> 13.8 14.0 14.1 13.7 16. 4 14.8
n==~6 9.9 11.3 10. 8 6. 7.4 8.2
n="7 6.8 7.6 7.1 1. 1.7 3.6
n==_8 3.1 3.7 3.3 0.4 0.9 0.4
n=9 1.1 1.0 0.3 0. 0.4 0.3
n=10 0.7 0.6 0.1 0. 0.2 0.3
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Fig. 7 Distribution profile of ion collection depends on the applied voltage
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Fig. 8 Distribution profile of ion collection depends on the distance between parallel-plate electrodes
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