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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 2018-July 2019)
aiming at increasing performance of the AVF cyclotron.
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2.d 1+ 12 Mev/u 21.25 MHz
4He2+6.5Mev/u 15.7 Mz 10 B 4+ 7 MeV/u 16.3 MHz

4 He 2+7.25 Mev/u 16.58 MHz 24 Mg 8+ 8 MeV/u 17.4 MHz 14 N 57 MeV/u 16.3 MHz
4 He 2+ 12.5 Mev/u 21.7 MHz 40 Ar 11 3.75 MeV/u 12 MHz

6 Li 3+ 11.2 Mev/u 20.54 MHz

12 C 4+ 7.3 Mev/u 16.63 MHz 40 Ar 11 5.19 MeV/u 14.05 MHz

7 Li 2+ 6 Mev/u 15.1 MHz 56 Fe 15 5.01 MeV/u 13.8 MHz
86 Kr 20 3.75 MeV/u 12 MHz

12 C4 7 MeV/u 16.3 MHz

18 O 6+ 6.07 Mev/u 15.18 MHz
18 0 6+ 7 Mev/u 16.3 MHz

20 Ne 6+ 5 Mev/u 13.8 MHz

24 Mg 8+ 7.5 Mev/u 16.86 MHz

Figure 2: Energy-Mass map of AVF.
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Figure 3: Beam service time of AVF standalone operation.
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Figure 4: Overview of AVF cyclotron with 3 ion sources,
3 experimental courses, and beam transport line to RRC.
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Figure 5: Beam service time of AVF operation as injection
of RRC.
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Table 1: Main Parameters of RIKEN 18 GHz ECR
Ton Source

Mirror coil Max. field strength 1.33T
Mirror ratio 2.82
Hexapole magnet Inner diameter 80 mm
Hexapole magnet Outer diameter 186 mm
Hexapole magnet Length 230 mm
Hexapole magnet Material Nd-B-Fe
Hexapole magnet Max. field 13T
strength
Microwave Frequency 18 GHz
Microwave Power 0.6 kW
ECR zone Hexapole Magnet Solenoid coil
B 5.37[K ]
TIron yoke
,T'g, 125 Microwaves(18GHz)
HE
=
s 50
k B
Gas Feed Line

2
TMP 500 I/s o
Z[em]

Figure 6: A cross-sectional view of the RIKEN 18 GHz
ECR ion source.
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Figure 7: Schematic view of the AVF cyclotron and the

beam transport line showing the locations of the phase
probe monitors and the scintillation monitors.
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Figure 8: Beam energies obtained by TOF measurements
compared with the design values of the AVF cyclotron.
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Figure 9: Neutron dose measurement. The AVF-B2 floor
is one floor below the AVF-M2 floor. The data written on
the right side shows the average dose (integrated dose).
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