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Multiple Ionization in Partially Stripped
Ion-atom Collisions

CATI Xiao-hong, MA Xin-wen, LIU Huiping, YANG Zhi-hu, YU De-yang
(Institute of Modern Physics, the Chinese A cademy of Sciences, Lanzhou 730000, China)

CHEN Xi-meng, LIU Zhao-yuan, SHEN Zi-vyong, LU kui
(Department of Modern Physics, Lanzhou University, Lanzhou 730000, China)

Abstract: The partially stripped C**, 0 and F" ions (¢= 1- 4) delivered by a 2% 1.7 MV tandem
accelerator were employed to bombard He, Ne and Ar targets. The cross section ratios of multiple
lonization to single ionization were measured for different collision systems by using time-of-flight
technique. The effective charge effects and charge exchange processes were studied. By using an effective
charge ger, the multiple ionization processes induced by partially stripped ions could be considered to be
equal to the those of the fully stripped ion, and the theoretical model developed for the fully stripped ion-
atom collisions could be used to the partially stripped ion-atom collisions. The effective charge effect was
explained by using orbital interpenetration. For the multiple ionization of multi-electron targets, a new
method was proposed and presented to exclude the contribution of the Auger transition to the total
multiple ionization. It is found that the cross section ratios of the pure multiple ionization (excluding

Auger process) to those of the single ionization are in agreement with the ¢/v laws predicted by the multi-step model.
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