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Abstract

The accelerator complex of Aiichi SR has been successfully constructed and commissioned in 2012. The storage ring
has four 5T-super-conductive bending magnets'"! which can produce hard X-ray synchrotron radiation. The optical
property of the super-conductive bending magnets was investigated based on electron beam measurement and is found
to be consistent with simulation calculations with RADIA™. In January 2013, the first maintenance of the refrigerators
of the super-conductive bending magnets was successfully carried out.

1. [FLC®HIC

Hnbyrrso o R EES (Hb SR, Table 1: Basic parameters of super-conductive bending
HFRpEs v v b a R OE ) o magnet
TIEHFTHID T, REHEMN G0 4 AOEELY Item Value Unit
RIEMAPIALTEY 7 Th D, HEE RN E I
Riti 2 1% CEA L DiE LBL 0 ALS T pll, | M Magnetic Field > !
MSTi%f@ﬁ%ﬁ$)/7®ﬁﬁﬁV10§\ Coil NbTi-Cu

A S FEP)

pes m?};r 1.3 %g;&jijzﬁgﬂ@iﬁf% 5 %fﬁif Bending Angle 12 deg.
MU 4 BEDOREAE 12 ED 5T BEEERA L Bending Radius 800 mm
BAL, 23y va=r7&{7olz, BEERMNE Max. Current Density 111 A/mm?
BWADEANZLY, =FLF—1F 1.2 GeV & HEEHY :
B XL XN SEERT 2L X—48 keV O Max. Electric Current 100 A
JERFEAE L K 20 keV ETOMT v 7 ZHEAHF
FAEEE LT 5, :

Afa TR Z oOBEEERAERAICEL THEE T Refrigerator
fToic, &EHEHUERR, aIvvar=73 Number per magnet 1
51T 2003 4 1 A L:ﬁbﬂt%(ﬁf&% N avaN e St )
SVTHET B, i, MEBEOFEMIC OV TIEL Type Sumitomo
Bk Bz, Cooling Method Gifford-McMahon

. (GM)

2. t QE,F%EB.ZE OD*E&E Capacity (1st stage) 45 W

bW H SR OFEE SR ERAT T4 T ERFEO :
ABEE D LI () HEN MR 21T o7z, | Capacity @nd stage) 1 hid
S A A ORRETEEC A Table 1 (T8, £72. | Attained temperature <3.6 K

:l/l'll/ioclii)\ﬁ%@ﬁ/flk% Flgure 1R d, ZOKT
TR 25 SOEDIZRmIVESGZIME T 57 4 —V R
7T TIFAENPNTND, HWE SR O EIHFM

3. BESRRAEMAOHENE

2m0$®mL“A¢@ﬁﬁud@%ﬁ$:(%)
ﬁz@niﬂﬂlﬂn{“%%& E%gpfﬁﬁ 7 j‘é

FRLA OBEE = A L ORI He 2 MV TIC
MR LD ERMAZRMA L TS, aA videk
B L TmEIS, BETIE 3.6 K DUFOREIC ) @
ELTO D, BUED = 2 7 Loy o — 34 A ﬁit‘ﬁﬁﬂgﬁkiﬁitszﬁﬁ@igﬁ
o 1AM L, MEEEREOMEE S LT AT R o

S e o B A VLT RIS L o TRAERICAR 72,
’ Figure 2 |2 35 & AU72 AP R OBUE & 30442
800 mm DHIE & DI A KT, HMTRENTND

* m-hosaka@nusr.nagoya-u.ac.jp

- 461 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

Figure 1: Drawing of core (blue) and coil (red) of
Superbend.
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Figure 2: Calculated orbit in Superbend. The beam enters
from lower left and is deflected by 12 deg.
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Figure 3: Calculated sextuple component of Superbend.
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Figure 4: Closed orbit distortion due to Superbend.
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Figure 5: Beam orbit with all stirring magnet turned off.

Table 2: Comparison of measured and calculated natural

chromaticity
Horizontal Vertical
Measured Value -12.0 -5.1
Calculated Value -12.1 -4.9
Calculated Value
(without sextupole-filed -11.6 -6.9
of Superbend)
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Figure 5: Temperature of super conductive coil before,
during and after exchange of refrigerator head.



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

DEPIDA LT A3 201341 H 21 H~25 A,
2H 4 H~8 HO2[EICHIZ>Tirbhiz, 1EIHT
1 O E LR M B A OW BB~y RZ2Hihicsg
#al . 1 [A1H CTHY H LW~y K& 4 —3—
A= L, 2 FHATED 2 HOBESRHERA D
W~y K& L7z, Figure 6 |[ZAZHA/ESE D]
DA IREDELE T, ARHISIT— AR
TEZENED 72012, KT 58 K £ TORE EFEN
bol-, VEERICHEEZBED Z LT, EER
MbHaEwT 27 BHTHED 3.6 K ICHBIEL,
L EIZ X D ITHRPIDOGEHEED A T F o ZTNEFI
1T, S%OMEKEMZEBRBORLELH OV
7.

7. FEFEH

HWB SR DEFEHY TR T T, &
SN DS 4 BOBEERFBERAHAIAAT
Vo7 Thbd, BEERRNEMAOORELZE 2
Ry va = TERSET — ¥ O RICEIKT S
WS Ho7=b oo, BRI R LESF 5 2
EMTE, £, BrERHY VI OESE— A
B2 A% T ¢ 6 M ER A B A O FRE
FTDIToTmv I al—arEHELr 1< ﬁ(bto
ELDORPIDA LT F v ATBNTE B~y RO
RHDNEF AT DT,

HUWH SR TIX 2013 43 A L =——FI FHAE
WEE N, BEYERAER AL OB EFIHT 5
4 KOFET v 7 AR — AT A4 B H B0 48
ZLTWD, SDOICAEERICH Ty 7 A#
E— AT A URERTETH D,

SE Xk

[1] D.Robin, et al., Superbend upgrade on the Advanced Light
Source”, NIMA, vol.538, pp.65-92, 2005.

[2] P. Elleaume et. al., Proceedings of 1997 Particle
Accelerator Conference, Vancouver, B.C., Canada, May 12-
16,1997,pp.3509-35.
http://www.esrf.eu/Accelerators/Groups/InsertionDevices/S
oftware/Radia/

[3] N. Yamamoto, et al., Beam commissioning of central japan
synchrotron radiation facility. JIEHZR, 9(4):223-228, 2012.

[4] R. Brinkmann, M. Boge, Beam based alignment and
polarization optimization in the HERA electron ring, Proc.
EPAC’94, London, DESY Print M-94-03, 1994.

- 464 -





