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Abstract

Rare-RI Ring (R3) at RIKEN RIBF aims to precisely measure the masses of rare radio-isotopes. A unique feature is that
pre-identified particles can be injected and measured one by one. The measurement time is less than 1 millisecond. Since the
successful beam commissioning in 2015, the performance of related equipments has been confirmed through machine studies
using unstable nucleus beams, and the first mass measurement was conducted in 2018. After that, the following two improve-
ments were mainly implemented to increase measurement efficiency: one is the extension of the kicker effective magnetic fields
for extraction, and the other is the adjustment of the injection beam with vertical steering magnets. In addition to the results of
these improvements, a newly developed high-sensitive Schottky pick-up is also reported.
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Figure 1: (a) Thin-solid and dotted lines show measured mag-
netic fields, whereas thick-solid line shows a field experienced
by injection particles. (b) Thin-solid line is the same as thick-
solid line in (a), and thick-solid line, which has long flat-top,
shows a field experienced by extraction particles.
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Figure 2: Extracted nuclei after approximately 0.755 ms stor-
age using long effective duration of kicker magnetic field.
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Figure 3: Layout of R3 connected to BigRIPS via SHARAQ
spectrometer. Red points indicate the locations of the steering
magnets.
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Table 1: Specifications of Steering Magnets

Stel Ste2
Pole length [m] 0.3 0.25
Pole gap [m] 0.17  0.125
Flux density [T] 0.043  0.051

Turn number [T/P] 204 204
Current [A] 15.0 13.1
Weight [kg] 180 110
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Figure 4: Red and blue circles show the center of distribution
for position and angle at injection point, respectively. Hori-
zontal axis indicates the combination of the current values of
two steering magnets.

g 0035

= 0.030

(2}

2 0.025

(5]

> 0.020

§ 0015

g ooto

% 0005 ®
0 4 7 Stet
0 7 7 Stz

Current set of steering magnets [A]

Figure 5: Black dots show the extraction yields at the different
three combination of the current values of two steering mag-
nets.
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Figure 6: Schottky waterflow diagram of single particle de-
tection for 124Xe®#*. See text for details.
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