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High performance secondary ion mass spectrometry using vacuum-type electrospray
droplet ion beams
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In secondary ion mass spectrometry (SIMS), cluster ion beams have been
studied to increase sensitivities and to accomplish damage less etching for biological and polymer
samples. In my laboratory, a novel massive cluster ion beam using vacuum electrospray of aqueous
solutions as a beam source has been developed for SIMS. It has been found that the vacuum
electrospray droplet ion (V-EDI) beams gave extremely high secondary ion yields (total number of
secondary ions of a given species detected per total number of primary ions) and useful ion yields
(total number of secondary ions of a given species detected per total number of molecules of the
species consumed). As the size and charge distributions of the droplets contained in the V-EDI beams

were unknown, several methods for evaluating them were studied. By revealing the characteristics of
the V-EDI beams, it is considered that the performance of SIMS using the V-EDI beams can be further
improved.
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