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Study of chemical reactions of negative molecular ions in the space environment
probed by the state-of-the-art neutral molecule detector

Okumura, Takuma
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The purpose of this study is to develop a new experimental apgaratus for
directly observing photochemical reactions of negative ions in the space environment by combining a
cryogenic electrostatic ion storage ring developed in RIKEN (RICE) and state-of-the-art
superconducting transition-edge microcalorimeters (TES) for detecting neutral molecules produced by
the reactions. This was the first attempt to employ a TES as a neutral-molecule detector. By
thoroughly reducing effects of black-body radiations, 1 succeeded in demonstrating neutral-molecule
detections by the TES, particularly observing dissociation processes of diatomic molecular ions.
However, a mass resolution of the TES detector is still not sufficient for measurements of general
chemical reactions of negative molecular ions, and further improvements are currently underway.
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