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Abstract

Fixed field alternating gradient (FFAG) accelerators complex at KURNS has been restarted its beam operation after
two years shutdown from LINAC trouble. 100 MeV beam has been come back and several experiments has been done
using the beam. However, the output beam current is twice lower than before the shutdown.
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Table 1: Main Parameters of Main Ring

Particle proton

Energy 11 —-100 or 150 MeV
Cell 12xDFD (FFAG)
Revolution frequency 1.6 —4.4 MHz
Repetition 20 Hz

Output beam current 10 nA (100 MeV), 1 nA (150 MeV)
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Figure 1: Layout of the KURNS FFAG complex. H™ beams are injected to 11 MeV FFAG (MERIT) ring or 150 MeV
main ring. Output beams from the main ring are delivered to KUCA for ADS experiments or to irradiation chamber for
other experiments such as material sciences. Original injector, composed of two FFAG rings, are disconnected.
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Figure 2: Output beam energy distribution of linac mea-
sured with an analyzing magnet and a collimator. 11 MeV
roughly corresponds to 420 A.

4. EEIKR

WELEE DM IHLARE, 7 A RBIETRE 191 KR D
v— LB fTThbT Wb, TOWNRE., HEED 7~
OB EDEEED Y — LEIEIF % Fig. 4 125RT,
WEEE T b - HFEF Y — L EZERIE,

« ADS EE (X4 F—T 2 F /1 FDKEEH)
(71 hr)

o V— A% W BRI SISE OV A BRGSO
BRE (7 hr) !

URIEBR RS GEIII (B) 7 A 7 RRLS IS
* 7=V A5 LOWH L AEN EAFRFARA S ED
H5))

o EHRFER T 7 1 VL O 4 R SEER (8 hr)
D=MHTH B,

5. SRDBREE

KURNS-FFAG £V v 7' Tld, o —202
NHEE 7> TWwW5 (Fig. 5), — DI AHE 1 ms BA
NIZEBZAH10 9D 1 I8 LR AT, ZHILf
AN & DOERE DEZEIZ X 5 emittance growth (2
£BbDEEZLSNTVWS, YIab—Yavizk
N, EEREEORIIAS LD 2L F—
JRRDICE o TRELBMRTEZI LA bAro>TEH
0 [7]. MIENESRD Y — L DTS L OHiE S & —
VOB EBGLTWS,

ZOHIE 1 ms O IE @ IZR—=&Z ho v F
a— VR HEIEEZEY S Z 212k o Tl 2 BPEM 7
F— L0 AT, I56I2DW\WTIRIBHRM B2
A VTR F 22—V EHOHMIET 5 Z & TR
TEHFETH 5,

F2, BWERIZ2BHDOIMEERD A > A N —
LNTBFET, ZNIZE>TIMEAY - B LUE
JEWE N IR DS I A ©— A1 A SRS
5EMFEELTVWS,

6. F&&H

MR EE D ERED SEIH L, HAETIEEY &~
ZI 5D 100 MeV 5T Y — L% AWz 21— —EE
NHEZINTWS, MIEMNEE? S DY — LD HE
WZDOWTC, X OEELRFHPBETHE, T2, £
DINZAO YN T SHOPN =R AN <N = B SO 1B P22 11))
R—Z b yHBIZLEAE L0 A2BRTE-20
DART 4 %7l >TW5,

SE 3k
[1] T. Uesugi et al., “FFAGS FOR THE ERIT AND ADS
PROJECT AT KURRI”, Proc. of EPACO0S8, Genova, 2008,
p.1013.
[2] C. H. Pyeon et al., “First Injection of Spallation Neutrons

-210 -



14

12

10

Beam current (nA)

14

12

10

Beam current (nA)

Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan

August 7-10, 2018, Nagaoka, Japan
PASJ2018 FROLO07

] [0}
=
©
— <
o
<
[$}
c
— >
@
0 5 10 15 20
-30 -20 -10 Time from injection (ms)

Figure 5: Typical circulating beam current in KURNS-

| FFAG main ring. There are rapid beam losses in the first
1 ms, at 1.1 ms, 2.7 ms, 4.3 ms and 20.1 ms after injection.
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Figure 3: Optimization of relative rf phase of DTL1 (Up-
per) or DTL2 (Lower) relative to the RFQ. Beam current
are measured with an analyzing magnet and a collimator.
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Figure 4: Machine time summary.

Generated by High-Energy Protons into the Kyoto Univer-
sity Critical Assembly”, J. Nucl. Sci Tech, Vol. 46 (2009),
No. 12, p. 1091.
[3] K. Okabe et al., “Development of H- Injection of Proton-
FFAG at KURRI”, Proc. of IPAC10, Kyoto, 2010, p.3897.
[4] Y. Kuriyama et al., “Status Report on FFAG Accelerator
Complex at KURRI”, Proc. of PASJ16, Makuhari, 2016,
p.13438.
[5] Y. Ishi et al., “Status Report on KURRI FFAG”, Proc. of
PASJ17, Sapporo, 2017, p.1351.
[6] Y. Mori et al., “Study of Efficient Negative Muon Source

-211 -



