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Radiative cooling of N2O* in the cryogenic ion storage ring RICE
(Saitama Univ.2, Rikkyo Univ.?, RIKEN®) Ryo Igosawa?, Yuji Nakano®, Susumu Kuma®,
Takayuki Yamaguchi®, Toshiyuki Azuma®

We studied the radiative cooling process of the linear triatomic ion N,O" isolated in a cryogenic ion
storage ring operating at 4 K. After the injection, the ion beam was stored up to 1,000 s in the ring. We
performed the photodissociation spectroscopy of the stored ion where the neutral fragment traveling out
of the ring was detected. Predissociation upon the vibronic transitions 4 *X* «— X °I1 (Av; = 2) offered
rotationally resolved spectra with high sensitivity to determine the ion temperature. We found that the
vibrational temperature manifested its cooling dynamics in the cryogenic environment in a timescale of
seconds. The rotational temperature was well determined even at the storage time of 200 s, which
reflected the initial temperature and was consistent with a rate-equation simulation of the radiative
cooling. Our storage ring offers a unique experimental tool to explore spectroscopy and dynamics of
isolated cold molecular ions.
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