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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 standalone operations. In this
report, we describe both the operational status and improvement works performed in this year (August 2022-July 2023)

aiming at increasing accelerating ability of the AVF cyclotron.
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Figure 1: Schematic of RIBF at RIKEN Nishina Center.
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Figure 2: Energy-mass to charge map of AVF.
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Table 1: List of Accelerated Beams

AVF

Ton Energy (MeV/u)  Intensity (cuA)

P 19 156
p 30 119
D 12 133
« 65 39
« 7.25 62.4
« 125 158
it 6 5.6
it 83 22
it 10 27
et 73 14.7
NS 8.4 52
o® 7 15.1

Injection to RRC

12c4+ 7 12
N 4 2
N 7 12
YAt 38 32
YAt 5.2 5.1
Sopelst 5.01 11
g0 3.97 3.6
12962 245 1
voxe TR 245 0.8
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Figure 3: Overview of AVF cyclotron.
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Figure 4: Beam service time of AVF standalone operation.
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Figure 5: Beam service time of RRC injection operation.
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Figure 6: Feedthrough pipes of trim coils and hardening of
an O-ring at C8-OUT.
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Figure 7: Acceleration of '2Xe in AVF-RRC mode.

Table 2: Beam Parameters and Transmission

2022/11/1 2023/1/19 2023/6/29 2023/6/29
RISGHZECR R Gl o X
21000 18000 29000
AVF IN 17000 12000 20000
AVF
Harmonics 3 3
Frequency 14.5 MHz 14.5 MHz 14.5 MHz
RP 74 mm 4350 4400
RP 645 mm 2770 2900
RP 825 mm 630 850
AVF OUT 950 810 800 710
Energy (calc) 2.45MeV/u 2.45 MeV/u 2.45 MeV/u 2.45MeV/u
Energy (TOF) 2.45 MeV/u 2.50 MeV/u 2.50 MeV/u 2.50 MeV/u
Charee Stripper 136y 26+ 37+ 1205 25+ 35+ 12050 25k 35H 12040 25k 31+
C-Foil 0.5 mg em® 0.5 mg em® 0.5 mg'cm2 1.2 mg em®
Charge Stripper OUT 15 72 78 100
Energy (TOF) 2.20 MeV/u 2.19 MeV/u 2.20 MeV/u 1.61 MeV/u
RRCIN 5.6 39 45 20
RRC

Energy (calc) 2.18 MeV/u 2.18 MeV/u 2.18 MeV/u
RRC OUT 3.2 20.5 40
Energy (calc) 35.66 MeV/u  35.66 MeV/u  35.66 MeV/u
Energy (TOF) 35.66 MeV/u  35.64 MeV/u  35.64 MeV/u
E5 Experimental Hall 26 48
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