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Observing the electron bridge process of the Th-229 isomer utilizing
ion-molecule reactions

Shigekawa, Yudai
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The first excited state of the Th-229 nucleus, Th-229m, has an excitation
energy of 8.3 eV. This extremely low isomeric energy would allow the deexcitation by the electronic
bridge process, which is a higher order process than the gamma-ray emission and the internal
conversion process. In this project, we aim to observe the electronic bridge process for the first
time using singly charged Th-229m ions produced by the reaction between doubly charged Th-229m ions
and reactive gaseous molecules. We first developed an ion-extraction and ion-trap apparatus, and
then we successfully extracted and trapped doubly charged Th-229m ions recoiling out of a U-233
source. Moreover, we were able to produce singly charged Th-229m ions by the chemical reaction in
the ion trap.
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