Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 FSP008

IR AVF 40 EELDIRIKIRE
STATUS REPORT ON OPERATION OF RIKEN AVF CYCLOTRON
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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 2017-July 2018)

aiming at increasing accelerating ability of the AVF cyclotron.
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Figure 1: RIBF Schematic of RIKEN Nishina Center.
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Table 1: Accelerated Beam List (Aug. 2017 - Jul. 2018)

OAVFEH ity Q@AVFEIMIstE — A ORRCAK EEHY
IERLF MeV/u MHz  HIEEKIF MeV/u MHz  AIEEKIF MeV/iu MHz

V4 12 21.25 d 11 20.35 12 C 4+ 7 16.3
d 12 21.25 d 14 23 14 N 5+ 7 16.3
o4 6.5 15.7 a 7.16 16.5 18 O 6+ 4507 131
[ 725 1658 7 Li2+ 6 15.1 22 Ne 7+ 397 12.3
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84 Kr 20+ 3.97 123
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Figure 3: Overview of AVF cyclotron with 3 ion sources,
3 experimental courses, and beam transport line to RRC.
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Figure 4: Beam service time of AVF operation as injection
of RRC.
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Figure 6: Charge stripper and conceptual chart.
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Figure 8: Refrigerator replacement work.
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Figure 9: Change in adiabatic vacuum.
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Figure 10: Carbon resistance cooling curve.
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Figure 11: Conceptual image of beam separation by
optical monochromator.

Figure 12 [0 L7 *Fe' St — 2% F 2 —
T UT=HED Fe XV DFE /70 A—Z LiRh= 1) %@ﬁ‘éx
NIRRT, EBIT, ZHOE — LFREE LR D

BIf%% Fig. 13 1T,
2.2

i |
1.4 / I

S A O B
RVRERVAL

osll 11/

0.6

Fe 11 Fe XV

~

\/
%

Light intensity [mV]

488 492 496 500 504
Wave length (») [nm]
Figure 12: Optical line spectrum of the Hyper-ECR ion
source under **Fe!>* beam operation.
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Figure 13: Light intensity of Fe XV line spectrum as a
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Figure 14: Existing and tested geometries of the central
region. The shaded area indicates the existing geometry.
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Table 2: Summary of Acceleration Test Using Modified
Central Region

lon lonSource Energy[Mev/u] RFiMHz] H 136{uA]l CO1[uA] CO1/I36[x]

d Hyper 12 2125 2 96 23 24
B*  Hyper 9.1 1855 2 144 3.2 22.2
S KT 3.78 12 2 163  3.55 21.8
d SC 12 216 2 122 227 18.6
d SC 14 23 2 45 10 22.2
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Figure 15: Thermal damage of the AVF deflector.
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Figure 16: AVF compensator repair status.
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