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Fragmentation of multiply charged ions of mercury clusters

Masato Nakamura
College of Science and Technology, Nihon University, Japan

[Abstract] Fragmentation of doubly and triply charged mercury clusters is theoretically
studied to analyze an experiment performed at Osaka University. According to the experiment,
nearly symmetrical fragmentation is dominant decay process for the doubly charged clusters
while strongly asymmetrical fragmentation is favorable in the fragmentation of triply charged
clusters. The appearance size, the minimum size for a multiply charged cluster has been
measured. To explain findings in the experiment, fragmentation barrier is calculated using a
liguid drop model proposed by Echt et al. Fragment size distribution is well explained in
terms of the barrier height calculated with the present model. It is found that the size
corresponds where the fission barrier is equal to the monomer evaporation energy. Small
mercury clusters behave as van der Waals clusters in the fragmentation process.
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Fig. 1. Fragment size distribution measured in the
NWIT—= WA FZAZ—L LT, 55F9T %R experiment (above) and calculated fission barrier as
LTW5 functions of fragment cluster size in the fission of
° doubly charged mercury clusters. Black, blue and red
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Table 1. Appearance sizes of doubly and triply charged mercury

clusters obtained by experiment and cal cul ation.

Charge | Calculation [4] | Experiment [3]

2 22 20
3 4 46
[2E k]

linesindicate for parent size n=11,15 and 19,
respectively
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