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Abstract
Since RIKEN AVF cyclotron was commissioned in 1989, it has been operated not only as an injector for the RIKEN
ring cyclotron but also as an independent supplier of low energy ion beams. In this report, we describe both the
operational status and the improvement work for increasing accelerating ability of AVF cyclotron performed during
August 2013-July 2014.
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Figure 1: Energy-Mass map of AVF.
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Figure 2: External view of AVF cyclotron with ion
sources and BT lines.
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Figure 3a: Machine time of AVF-RRC/AVF-RRC-SRC.
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Figure 3b: Machine time of AVF alone.
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Table 1: Contents, Time, Group, Date of Trouble
The number on the end of left is arranged in order of time
to recover from trouble.
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Figure 4: Left: 1/10 attenator(each distance of hall is
Imm ), right: mask(each distance of hall is 2mm).

FAHCERLIE a——

KBrasEanli 80x80mm DiRiR (CNSIZ L)
(RCNFIn S iS85 r] CESR LI h-a ey

Figure 5: Screen system.
Ny N—Ry bl —LZMy R ) —1
IZRAL T Y 7 A(KBr) & 840 L 7o #ilfk &4 L 72 (Fig.
5 E FOEH), Zh% Fig. 5 OAROFEEIIR L

PASJ2014-FSP015

ERENRE B IC I [T D, 227 U — 3B — ATk L
T 45 BT TH Y, BEEWERRD 7 7 > DICED £+
J7e# (Fig. 5 £ EBRE) "6 R225 L9127k -T
W5, ZOREZELCHBEREGT D,

Figure 6: Image of pepper pot.
INHEDORNyN=Ry b A7V —=rOiMHED
WSR2 W CTT A h L7, HyperECR 7»5 10kV
TR LT 95 A 22Xy /3—3Ry MIEBELT
Bt % Fig. 6 IZm-d, Xy /N—Ry h& R

U — IR 65Smm I L CTHRE L2 A, Xy
W=y FOBRRLGBEL T, FROBOTIRIT
T3 Bk x EIE A FFOZ L b D

Z® Fig. 6 OEGREZMNE L T, Ny —FRy b &
AP V—=2 DT T4 A MR, IO
a7y ANE=F—LRIRLTEEZ A, HHBRED
—E &k R, £ TR RETI v F U AERD
7= b D% Fig. 7 TR 7,

IR
@
schtal vATE
a- L]
-80
-0 o 10 -0 -0 0 10 1%
mm mm
1 EsEA=Z x4 inend)
TR (100%6) i+ 1 00%)
528 mmmead 568 s mmmrad
Foag ity RN
305 % mmmesd 293 xmmmrad
A 60R) ()
4= mmmrad 87x mmmead

Figure 7: Left: horizontal emittance, right: vertical

emittance.
T3 v X AORITIRTHENTZEDH 100%.
ﬁﬁ)9ﬂ@ WA 50%E L TCRBY, HEALE mm:

mrad TH 5D, KFEFATI v &2 AL 100%5 588,
95%7% 305, 50%7% 94, SRELF AT 100%755 568,
95%75 293, 50%78 87 T -o7-, SHOMEBEIIEHHE
PEom b BIED S E TOHEMEEZED T

-367 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan
PASJ2014-FSP015

TETH D,

WICAF N FEOFME D BT il Zh
FTIL. AVF OE LIZhb D77 5F— D v 7
(FC_I36 ) Ot — LERMEICKTT 5 TAVF IZAS
LTHhE 15 BEICHLTPT AT a—T7 ] O —
LEBROLER > Tz, ZOHAE. ANF
F v —DORE, ATV Z—DWE, IEBE,
FEFEAY v NMZEBDEEREEND, A7 V7
X —HAEROBBNEREGD 2D, ATV I X —T
E—L% 1D, T IITY o B — NERE 2R E
L., FCI36 tDbE LD LT Lz, ZOHE, AV
TV I =T B EEIEEIREERA E OY YR
ZETHNENDD, T Z CHBRIETX 20 E
ZEEEFEHAL, RHICHETEXSLOICLEE, &
BlZA 7L 7 X —TDOE— LNERBEOEFEDE
fliz1T 95 TETH D,

6. F&H

2013 4E 8 H7v5 2014 47 H £ TOHAMF AVF Y1 7
o e OEERIIC OV THE L, WSk 5
IR OBIA K < Ry, BRTehz—9—
DOERZW -3 LN TE 72, Lito#EIC R ES
B, MREFEL R TE, BB EIC
DOWTIHRAEZED TEHIBLTW, ZLTE—A
OO T2 O 1= 722 Wik DEAZHED TN D,

S5 3R

[1] Y.Yangisawa et al., Nucl.Instrum.Meth. A539 (2005) 74-83

[2] Y.Kotaka et al., Proceedings of the 4th PASJ Meeting in
Japan, WP11(2007)

[3] M.Nishida et al., Proceedings of the Sth PASJ Meeting in
Japan, WP056(2008)

[4] S.Fukuzawa et al., Proceedings of the 6th PASJ Meeting in
Japan, TPOPA19(2009)

[5] H.Imao et al., Proceedings of the 7th PASJ Meeting in
Japan, FSRP20(2010)

[6] H.Imao et al., Proceedings of the 8th PASJ Meeting in
Japan, MOPS006(2011)

[7] J.Shibata et al., Proceedings of the 9th PASJ Meeting in
Japan, WEPS003(2012)

[8] N.Tsukiori et al., Proceedings of the 10th PASJ Meeting in
Japan, SUP013(2013)

[9] Production of beams from solid materials at CNS ECR ion
source, Y.Ohshiro et al., Review of Scientific Instruments,
85 (2014) 02A912.

[10] Plasma spectroscopy of metal ions for Hyper-ECR ion
source, H.Muto et al., Review of Scientific Instruments, 85
(2014) 02A905.

[11] T.Hoffmann et al., Proc. 9th BIW 2000, Cambridge, USA,
PP.432-439

- 368 -



