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Abstract

Aichi Synchrotron Radiation Center was built by cooperation of universities, research institutes, local government
(Aichi Prefecture), and industries. The facility is operated mainly by Aichi Science & Technology Foundation, and is also
supported by industry, universities, and Aichi Prefecture. Public use of the facility was started on March 26, 2013. Eleven
beam lines, including one company-owned beamline and one university-owned beamline, are in operation. The total
operating time of the accelerators in 2018 was 2022 hours, and the time for user operation was 1460 hours. The time when
the accelerators could not operate was about 6 hours for the planned user operation time, and the percentage of the
operation rate was about 99.6%.
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Table 1: Parameters of Storage Ring
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Table 3: Parameters of Superbend

Beam energy 1.2 GeV
Circumference 72.0 m
Beam current 300 mA
Normal bends 1.4 T, 39°x8
Super bends 5T, 12°%4
Lattice Triple-bend cell
Natural emittance 53 nm-rad
Betatron tunes (4.73, 3.19)
RF frequency 499.69 MHz
RF cavity voltage 350 kV
Natural Energy Spread 8.4x10*

(Bx, By, nx)@superbend
(Bx, By, nX)@IEARHS
Harmonic number

(1.63,3.99, 0.179)
(30.0, 3.77, 1.20)
120

Return York C-Shaped
Conductor type NbTi-Cu
Critical temperature 59K

Cryo-system
Operating current

2-stage GM cryocooler
100 A

Table 2: Parameters of Booster Synchrotron and Linac
Booster synchrotron
Beam energy

50 MeV - 1.2 GeV

Circumference 48.0 m

RF frequency 499.69 MHz
Harmonic number 80
Repetition rate 1 Hz

Linac

Beam energy 50 MeV
Charge per pulse ~1 nC
Repetition rate 1 Hz

RF frequency 2856 MHz
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Current density(overall) 112 A/mm?
Magnetic field 5.1 T (6°),
47T (4° 8°)
Bending angle 12°
Warm bore gap 44 mm
Pole gap 82 mm
Pole length along beam 80 mm
Pole length transverse to 190 mm
beam
Table 4: Parameters of Undulator

Type Apple-11
Remanent field 13T
Period length 60 mm
Number of period 33
Minimum gap 24 mm
Maximum K

Linear 34

Vertical 2.0

Helical 1.7
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Figure 2: Percentage of operating time in FY2018.

T =2 = rabnr BIOERY S AR TS
LD EZETEALIT 2015 FENDHEAEL TRY, HiEY
7 NI 7% NERAE FIZIEZA TS5 TS Diode
500 L/s A AL R 7 R0 8 = R L — Bk BB 40 (2%
BELTWS 20 Lis AR T OREIPMETLTCWATA]
HEMEZREZ 2, 2018 fRICZNBD WA T-T-.

T 2= rabard A BT T2 DL
Vo7 N7 2 DG, R JE SRR N 22 N 2k
INTEY, ZNHPLOT AR EZEEALOJRINEL
TEZLND. ZDT, BZERR IO REA AR~
OEALEIMZ D120, 2019 4 4 A DA T F U ATERE
Vo7 NI 72 LI 1075~107 Pa §EI O f T& 5
HLWT oA — 7% W= NEG AR 7 # 8RR LT-. A4F
LT —AZ— L rakar O AT 2 AE B L
O HIE B 7% DERICFED NEG Ry I 5344 T E
Thb.

3.2 PRI ERIC RS BBR3E, WFE

APPLE-II U7 ¥ 2L —Z %R 6T — R TEfizL
725 BT, ToYalb—4X vy 78 36 mm LLFIZR5
EAXREF mOFEGME — ARLZERICL > TEE—
LN NAHBGNAETTWS. RSV TWAREE
MO JEWENT RF MEZEH O TEM110H &—EL Tk
D, REEMITT T2l —Z2IZ D% > TC
EERESNTODLDTIIRWEEZ TS, _R—Zk
2R B OWEERE ]ORN E ST 2 — P PENIZBE T 5
FRNTING, T Va2l —2Db D 8 WY INT 22—
AR B R G- 2, EE) T DU O RE EMEDI
THNREFDDHZ LI, RZEENRENTNDHDOT
172 EE 2 TOD[2].

HH SR EFEY 7 OENME S EILIBFROBEFRIZ O
TEEMZR A ZITV, BUROEMES T 2 ik
MEDELEZ T CNDHIE, FBUIROEERIZH VT
DEE TR FERN DTN TERY, —Ho g
SN TCNDI LD MR TETZ[3].

1 [7) FERS AT DK AL DR 21T > THRY, 1/5 £
TIOVEEA  BUWEL, BRI E IR I L DR D &1L
DMEZEAT > TET-[4-6]. BUIR O 7 BB A 12 E XL
2 CRABEA X DRI A 2R Z AT D5E, HVh
SR DA EA S THD 1.4 T #IRETHIITRA

CLRDKABEA D RIE TCHHEEZTWD. Ll
DOHRAY LFROKAEATTIBE DB D 2L
K&, INEMIET D7 4—R NI VAT LD
1T>TWB[5, 6].

INIVA 6 MR & AW AR O FEBIZ AT - MEt
[7], DniEasHAE e U TR 738 & W 5 1E D %)
PEDIRFHBUZ DN TH B XA AT > TND.

4. FEH

BB SR SEIFRNNE SR OER L, FHEEIA S D DHE
8 FEHICA-TERY, ZNETITE B OEIRE HIZFE
B EE TV, 2018 FEEDNESEOBERIT
%9 99.6 % Tho7-.

EERE R ITIZE - TV WS, PLC 2R EHIHZ D
Sy N7 — 7305 B0, PLC DT —0N 84450k
23 2018 FEEDD H - TETCWD. ZIHOFINIEEAS
MTIZRND, S B K> TUINEEE D EHL SR Al g
ERBIELEZ LD, A DR g D W S &
ITHo TR ERDHD. ZDMOMSRIZ OV THRFES
{BEZZLNDIRWMNHTETEY, X REHED DM
ND.

SE X

[1] http://www.astf-kha.jp/synchrotron/

[2] K. Kimura et al., “STUDY OF BEAM INSTABILITY
CAUSED BY VERTICAL POLARIZATION MODE OF
APPLE-II  UNDULATOR IN AICHISR”, in this
proceedings.

[3] K. Nakao et al., “OBSERVATION OF RESONANCE
LINES IN AICHI-SR ELECTRON STORAGE RING”, in
this proceedings.

[4] fRILIEF, “BD SR IZHITDRARAZ M- HE
FIRUR A DBHFE”, 4l B RS KRB Lok
R AT AR E R 5C(2017).

[5] R. Hamada et al., “DEVELOPMENT AND PRECISE
MEASUREMENT OF PERMANENT DIPOLE MODEL
MAGNET FOR AICHI SR STORAGE RING”, Proc. of the
14th Annual Meeting of Particle Accelerator Society of
Japan, 512 (2017).

[6] H. Hori et al, “PRECISE MAGNETIC FIELD
MEASUREMENT OF PERMANENT DIPOLE MODEL
MAGNET AND DEVELOPMENT OF TEMPERATURE
COMPENSATION SYSTEM?”, in this proceedings.

[71 A. Mochihashi et al., “PERTURBATION TO THE
STORED BEAM BY PULSED SEXTUPOLE MAGNET IN
AICHI SR”, Proc. of the 14th Annual Meeting of Particle
Accelerator Society of Japan, 240 (2017).

[8] T. Ishida et al., “PILOT APPLICATION OF MACHINE
LEARNING TO COD CORRECTION FOR THE
ELECTRON STORAGE RING AT AICHI
SYNCHROTRON RADIATION CENTER”, Proc. of the
14th Annual Meeting of Particle Accelerator Society of
Japan, 186 (2017).

- 1262 -



