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Abstract

In High Energy Accelerator Research Organization, a construction of SuperKEKB is in progress. In SuperKEKB,
16 sextupole magnets are aligned on 220m-straight-section of an interaction point to correct local chromaticity. These
are designed with normal conducting magnets and it is planned to install them into SuperKEKB. On the other hand,
superconducting magnet has advantages that it can generate independently many multipoles at same position and generate
high gradient field. However, the superconducting magnet has several disadvantages, vibration due to a cryocooler, and
time loss due to quench, etc. We are studying the superconducting sextupole magnet which fulfills specifications as
practical device for future. Here we will report about scheme of superconducting sextupole magnets system.

1. FL®IC

BfE, M 2L X —HEER NS (KEK) I8\ T
SuperKEKB ! @ #3283 @ 541 C\> %, SuperKEKB
TS /T 4% KEKB D405 TEDL7DIC
%?»%%%E—A@@%ﬁOMKﬁmTE—Auﬁﬁ
HIANZKI50 7/ A= LDy A4 ZETIHE NS, 2
D7 I IR DI TERS I ) % RO R 4 FikdE
WA 7Ly b OBRLETHRIE I 15 EICER) 121,
Z ZTCTH U A A @ natural chromaticity (X)) ¥ 2
2ED 80% % HD B, ZDOMINEERHIET 32701
P INZERIE (LCC) 2372 &b, 2 2Tl 6 fiE
1% IR AT ICERE T 5 2 & TIRIEIR To Mm%

HiE$ 2 0

SuperKEKB Tl LCC D 7= X H 5 6 M BG4 A
Aoz FELR-2TNDS, _ODE@ME IEERE D
FICEREI N, E— ARSI 5 2 LR

2, ZOMREIZXD ) —=)L 6 MR & A¥ 2 — 6 i
oy DENG % SRR 5

6 MBI FEECII A BBEECHETZ LD
THETHhs, bLID6MEMNZBLEICESHRZ
728G, WTOME»H 5,

J =)V 6 MR E A ¥ 2 — 6 Wiy h sz icZs
Abb,
FHAENGHARITEEEERA L DL EHES,

—TCHERELTUTOb DD o5,

B NIEE T DT AT LADEME R B,

7 I VFPI o GE, IEEHEHIERE I 2

BEL 5,

BB IC X 2 IREDERAICED D B — LI
BRI T AREMED D 5,

Fx 1FRBIEE 6 B A DOFERILOTREZ S -0, Z
NoDRERICOWTHGEEZfTR> T3, 22T,

SuperKEKB-LCC #8{5E 6 fi R OB IO TREA

5.
2. ERIERE

urﬁﬂ@maiswammbm%Aﬁ TERRES (50
PERRT) ICRE S NS (K1), 22T, I¢urén%
HER (High Energy Ring). LER (Low Energy Ring)
ZNEFNEBEFE—LY V7, BEFE— AU/&%%@
RS l$®smmmx¢%h%n AN 4 TREERG AT
FeA L 28R1E. KB RO GGEZEIET 5 6 MER
fazRbT, m&ﬁﬁ$®%2mmwﬁl HESTH
U/ﬁé%bsmwém@ME# REIND,

IE—LNH¥Y T aL—2av X )HIE 6 Miga
K%Eaéném%ﬂﬁx—&—%%lmﬁ?o::f
SL %2 ROWEAM, 0*B,,/0x? % € — Ll -> T
FLIbDTHY., SIF2ROUGANR., L IZENES
RE2EbLLTWS, £/, By, Az RZNZFNSMLERIC
B2/ =<, A¥a—6MESGITORESITH S,
HER @ SLY(HER-SLY) ¥ X {* SLX(HER-SLX) D2
PE1F Z N F 1 40 mm, 40 mm. LER @ SLY(LER-SLY)
B XU SLX(LER-SLX) DZHEEIZ ES 6 45mm T
HO., ZTNBIZE =L TOPERICHYST 2, 22
T, /=2 6iaf )t L HITREGHIIED 7212 A
¥a—6fRa N, /— 7»&@X%;—4@:4wﬁ
1 BOMHIGE 6 MiERLICHIAE N5,

6 MR AT I #éh%%ﬁ%E—A?%VﬁBH%%
PR 2 X — 2 1% HER-SLY, HER-SLX, LER-SLY & L& '
LER-SLX 2B W T, E—AHJ7IAIZ 0.74 m, 0.64 m,
046m,046m TH 277, 794 FAY vy MIIDFH
BRSO sz iz s kv, FE—L0ME
WA DIRENC IEH IR 2 DT, Z DIRB DRI 1%
5 mBEEMNICIIZ SN Z ENERING, £, 0
HENHEILREOu 22 %570, 72V F 6D
IR S IR EDINTH 5 2 L TR EI N 5,

- 1022 -



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

Table 2: Thermal load with helium liquefaction system.

AR ES 240 W (1 W/m)
254 FAEy b 80 W (5 W/H)
WY — F (&fF 4.8kA)  28.1 ¢/h

(AxglA
e E

320 W+28.1 ¢/h

Table 3: Thermal load with a cryocooler.

50K [W] 4KI[W]
LAt 1.539 0.0327
P! 0.52 0.031
Y —F 267 0.36
3. B=E&Et

31 WHl AT A

T, WHEANY T LR E W EIY R T LD
BAfiz A5, 6 MERf 12 LER A, HER A & b5
220 m DFEBICHER SN T W3, Bfafz A2 7-0
2. BRAORRIZIUTOMEY &1 5,

J—=)6lafin 1 150A,16 &5
AFXa—6fafil :50A, 16 8
4faf:50A,32 86

CNHDEML Y. v AT ALK R R RS, it
BETIE Im 47D oBEMZ 1 Wm LT3 ERLES
RTOBAMIZ240W L%, £, 774 FRY Y
b, @Y — FTORAMZZEICANS & GTHEEND
ERDOEETT X 320 W28 £/h £ 72 %, T 2 THEBRRFD
=Yl LT30%%EMT 5 L 416 W+36.5(/h L 7%
D RAE 1038 600 W O KL ik (2 2 ¢ 14/h R4k
A3WHRHETI)DBEE RS, INODEREFHR2
IR,
ISR o6, BHIAT -2 RED L
2B (B00K 225 50K £TE 50K 225 4.2K) 12971
5, ¥TH 1 25— 300K —50K) TIFEHRY —F
EEAESIC B B EVARTIZ 282 W TH D, 2 AT —
Y (50K —42K) T 039W L4 3%, 22 THED/N
RIS HEED 1 5 TH % Gifford-McMahon 55 TI3EE
1ATF—Y35W, 2 A5 =Y 15WTHDH, £/, 3
WAF 22— 7 EHEEDEHBENIEFE 1 AT —2 40 W, 5
QAT=Y IWTH 3 (F4), LiBoTIns gk
D/INAHRE R V5 2 EDHRETH B, NG
WS Z LT, K> D ~Y 7 L by AT L%,
220 m I REGHESAE LD, ZDROFEL
NS R HH T2 2 2B LTV D,

Table 4: Cooling power of commercial cryocoolers.
1st stage [W]  2nd stage [W]
35W@S50K 1.5W@e@4.2K
40W@65K 1.0W@42K
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Table 1: Specification of LCC-sextuple magnets

Normal Skew
Magnet name SL [T/m] Bz [T] SL [T/m] A3 [T] BRHATAELE [mm] € — 2284 7HEE [mm)
HER-SLY 234 0.312 2.34 3.1x1073 740 40
HER-SLX 187 0.299 9.35 15 x 1073 640 40
LER-SLY 40 0.121 2.67 81x1073 460 45
LER-SLX 13.3 0.040 2.67 81x1073 460 45
SLX  sLX sLY Sy IP sLY SLY SLX  SLX
LER:e*® ___ % 2 = et JHERE
S HER: e .sT_x T oy oLy LERier
50000

Figure 1: Entire layout of the sextupole magnets for the local chromaticity correction on the straight section at the
interaction region (plan view).
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Figure 3: Schematic drawing of the R&D cryostat.
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Figure 2: Color contour plot of B-field obtained by 2D SEHt
2
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