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Abstract

We constructed the isochronous storage ring named “Rare-RI Ring (R3)” at RIKEN RI Beam Factory. Recently,
we demonstrated a high-precision mass-measurement capability for the extremely short-lived and rarely-produced exotic
nuclei by means of the time-of-flight based mass-spectrometry using R3. We measured one-by-one the revolution times
for accepted nuclei including not only the mass-reference nucleus but also the unknown-mass nuclei. One of the mass-
reference nuclei circulates under the isochronous condition. The momentum dependence of the revolution times of stored
nuclei was corrected by using their velocities measured in the beam transport line before the injection. Consequently, the
mass-to-charge ratios are proportional to the corrected revolution time, and the mass precision is ensured by the precision
of the isochronism. We have introduced an event-by-event technique for the first time in the storage ring experiment to
make precision mass measurement for extremely rarely produced nuclei possible. That was established with a newly
developed self-triggered injection technique and an in-flight particle identification technique. Here, we report on the

present status of R3.
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Figure 1: Schematic diagram of the mass measurement scheme at Rare-RI Ring (R3). Particle identification is performed
from FO to F3 in combination with tagging by ~y-ray measurements in F7. The broken line beamline is used only during
the particle identifications. The trigger-signal generator processes the F3 plastic scintillation detector signal together with
a gate signal for isotope selection. A RF driving cyclotrons gives the timing gate for TOF selection. Analog signal of
the plastic scintillation detector gives the AE selection gate by using window-type discriminator circuit. Time-of-flight
(TOF) measurements at the R3 under a precise isochronous condition is essential to relatively determine the masses of
interested particles. The flight distance is around 120 km after 2000 turns. Velocity (/3) required for correction can be
measured independently of the TOF measurement before injection.
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Figure 2: (a) Correlations between revolution time and the
momentum difference relative to that defined by the beam
transport line for "®Ge. (b) Distribution of revolution time
of ™®Ge with Gaussian fitting (broken line).
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Figure 3: (a) Typical PID plot of the secondary particles

with TOF and AFE. (b) Ga isotope was ridded by the se-

lection system. (c) Typical example of abundance control.

Broken-lines show the time window and frequency of the

output rate set by each module.
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