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Abstract

The RIKEN AVF cyclotron started its operation in 1989. Since then, it has been used not only as an injector of the
RIKEN ring cyclotron but also as a supplier of various ion beams directly to users in its stand-alone operations. In this
report, we describe both the operational status and improvement works performed in this year (August 2020-July 2021)
aiming at increasing accelerating ability of the AVF cyclotron.
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Figure 1: Overview of AVF cyclotron with 3 ion sources,
5 experimental courses, and beam transport line to RRC.
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Figure 2: Energy-Mass to charge map of AVF.

Table 1: List of Accelerated Beams from August 2020 to
July 2021

. Energy . . Beam current
y N

Particle MVl Acceleration Mode| Experimental course [pnA]
P 19 AVF standalone  [E7V/RI production 10000
P 30 AVF standalone  [CO3/RI production 10000
d 493  |AVF-RRC-SRC  [BisRIPS/RIBF 7000
d 12 AVF standalone  [CO3/RI production 19800
d 15 AVF stand alone  [CO1/Machine study 12000
“He™ 417 |AVF-RRC-SRC  [BigRIPS/RIBF 1665
“He™ 6.5 AVF stand alone  [E7B/Student 5000
He™ 725 |AVF sandalone  |C03,E7B/RI production 25000
He™ 125 AVF stand alone  [CO3/RI production 3550
Li¥ 6 AVF sandalone  |CO3/RI production 8000
i¥ 8.3 AVF standalone  [ETA/CRIB 5667
o 493 |AVF-RRC-SRC  [BisRIPSRIBF 1125
e+ 7 AVF-RRC ESB/Biology 875
HN5 554 |AVF-RRC E3B/RI production 448
Ko% 6.8 AVF standalone  [ETA/CNS 4083
% 7 AVF standalone  [E7TV/CNS 4033
Ne™ 7 AVF-RRC ESB/Biology 543
Rl 3.8 |AVF-RRC-IRC  [ESB/Biology 282
-t 52  |AVF-RRC E S A/Industry 382
*Fel™ 501 [AVF-RRC ESB/Biology 107
K 397  |AVF-RRC E 5 A/Industry 225
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Figure 3: Number of experiments classified by supplied
ions.
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Figure 4: Beam service time of AVF stand-alone operation.
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Figure 5: Beam service time of AVF operation as an
injector of RRC.
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Figure 6: Turn pattern of deuteron beam.
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Figure 7: Time spectra of deuteron beams measured by the

single turn monitor system. A: mixture of different turns,
B: component of an adjacent turn, C: background.
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Figure 8: Feedthrough part of trim coil.
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Figure 9: The setting window for AVF-BIS.
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Figure 10: Tip of the deflector septum to which thermo-
couples were attached.
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Figure 11: Time response of temperatures on the septum
for a beam loss of 300 W calculated by ANSYS.
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