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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 2019-July 2020)
aiming at increasing accelerating ability of the AVF cyclotron.
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Table 1: List of Accelerated Beams from August 2019 to
July 2020

S::t'i:Ie [E';::/gju] Acceleration mode |[Experimental Course Beam cu[::/rg
p 12|AVF stand-alone |CO3(RI& &) 25000
o 30|AVF stand-alone |CO1(/iNE25MS)/CO3(RIZL &) 10000
d 12|AVF stand-alone |CO3(RI&! &) 22000
*He" 6.5|AVF stand-alone |E7B(34EER) 7200
“He™ 7.25|AVF stand-alone |CO3(RI&LiE) 25000
*He" 12.5|AVF stand-alone |CO3(RI&E) 3400
L 6|AVF stand-alone |CO3(RI&!E) 2370
2o 7|AVF-RRC E5B(44) 610
INTT 7|AVF-RRC E3B(RI&L ) 900
o 6.8|AVF stand-alone |E7A(CNS) 4160
o 6.07|AVF stand-alone |CO3(RIZL}E) 1260
o 6.28|AVF stand-alone |C12(CNS) 4080
5o 7|AVF stand-alone |C12(CNS) 1580
19FT 6.3|AVF stand-alone |CO3(RI&LE) 870
“ONe'* 7|AVF-RRC E5B(44) 800
“Ne’ 3.97|AVF-RRC E6(RIPS) 1030
Mg 7.5|AVF stand-alone |E7A(CNS) 400
“OAFT" 38|AVF-RRC-IRC  |ESB(%4) 190
“Fe'® 5.01|AVF-RRC E5B(44) 90
G 3.97|/AVF-RRC ESAPEEEHE) 200
22 EREEERE

AVF D% 10 FMOiEdRR#%Z AVF HE—R
& RRC AHFE—RIZ3T, £#E—RIZHITDH AVF TD
AR, R — A BIHR R B L OMIH R H il
R ot TR DU CEE R LT,

1) AVF Hfie—K

PUF DEFANE- THERHLIRE % Fig. 2 1R 7,

« AVF FH#£EE[#(Tuning of AVF): AVF A1 A Vil
M5 AVF BUHURFE 2R T — A ARy MNEER 52 T
THETOREH,

- EAREER] B — A AR N SE T IR TET
DR, AT 5 SO FEBR=2— 2 (Fig. 3 Z8) I
S TCEERLT
OCO1:AVF BUHL, v A& T ¢S5,

OCO03 exp.:RI #LEH O FERa— X,

OETA exp.: B KFIR T F #9822 —(CNS),

CRIB[4] CliiF£%, PESEEHHE TR — X,

OE7B exp.:RI $i& | jE3HEETBRa— X,

4000

AVF stand-alone operation time

3500 mCO1MS.

B CO3 exp.

@ C12 exp.

EE7A exp.
2000 BE7B exp.

O Trouble of AVF

AVF operation time [h]

B Tuning of AVF

0 "11 12 13 14 15 16 '17 18 19 '20

Figure 2: Beam service time of AVF stand-alone operation.
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Figure 3: Overview of AVF cyclotron with 3 ion sources,
5 experimental courses, and beam transport line to RRC.
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Figure 4: Beam service time of AVF operation as an
injector of RRC.
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Figure 5: Thermo camera image of magnetic channel.
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Figure 6: New and original central region of 715 AVF
Cyclotron. The hatched area indicates the original one.
Beam orbits for 30 MeV proton and H = 2 usual operation
are also shown.
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