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Free, doubly-charged negative molecules are a challenge for both theory and experiment. Their stability depends on a delicate balance between inter-atomic structure, electronic interaction and Coulomb repulsion. The first experimental proof for (Cn)2– clusters was performed with SIMS (Secondary Ion Mass Spectrometry), and later confirmed by AMS.

This talk will summarize the current status of a program to study doubly-charged negative ions (so-called di-anions) by combining SIMS measurements at the University of Kaiserslautern and AMS measurements at VERA. It turns out, that by dissociating the molecules in the gas stripper of the VERA tandem accelerator, and by measuring the break-up products with the subsequent high-energy analyzing system, a unique identification of di-anions can be achieved. The prospect of this method to study ever smaller di-anionic clusters and molecules will be discussed.
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