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Experimental Studies on Atmosphere Ionization Induced by a-rays

WAN Jun-sheng, YANG Yong-qing, LLIU Shu-huan, ZHAO Ying, LLIU Nan-nan
(Northwest Institute of Nuclear Technology . P.O. Box 69-16, Xi’an 710024, China)

Abstract: The atmosphere ionization induced by a-rays was experimentally studied using
fission ionization chamber with two plane electrodes. The influences of distance between
the two electrodes and the position of radioactive source in the chamber on the experi-
mental results were explored. The results show that the measured ion-pairs increase
slightly with the distance between the two electrodes as the distance shorter than the
double length of o-ray flying in the air. The position of radioactive source in the
chamber has no remarkable influence on the measurement. The experimental results of
ion-pairs induced by o-rays in the air agree well with that from the theoretical calculation.
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Fig. 1 Experimental set-up for studies

on atmosphere ionization induced by o-rays
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Fig. 2 Influence of distance
between two electrodes on measured current
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Fig. 3 Relationship

between measured ion-pairs and electric field
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Fig.4 Influence of position of radioactive source
in cell on maesured ion-pairs
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Fig.5 Influence of distance between two electrodes
on relationship of 1/I and 1/E
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Fig. 6 Influence of a-source position in chamber

on relationship of 1/I and 1/U
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Table 1 Experimental results

of atmosphere ionization induced by *** Pu source
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5.5 926(140.8%) 4.99(1£0.8%)
7.5 971(1+2.7%) 5.23(1+£2.7%)
9 990(1+1.9%) 5.33(1+1.9%)
10.5 1060(14+1.9%) 5.72(1+1.9%)
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Fig. 7 Energy deposition in air

for a-particle from ** Pu source
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