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Study on recurrent fluorescence via single ro-vibronic state
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In this study, we used an electrostatic ion storage ring §TMU E-ring) to
accumulate molecular ions under ultra-high vacuum conditions, and tracked the cooling of the
internal energy due to electron de-excitation and vibrational radiation cooling under isolated
conditions by merging with laser light. By observing the delayed photo-induced electron detachment
for carbon dimer, we obtained the ro-vibrational excitation spectra. By measuring its time-dependent
changes, we successfully observed the pseudo-vibrational relaxation caused by electron
de-excitation. Furthermore, with carbon and silicon cluster ions, we determined the radiative
cooling rate using the decay curve slope of the delayed photo-induced electron detachment yield and
a model calculation called the detailed balance theory of state density. Additionally, we clarified
the cooling mechanism for the pentacene ion.
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