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Superconducting Magnet System for the Interaction Region of SuperKEKB (6-1)

—Construction Status of the Beam Final Focus System—
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Fig. 1 SuperKEKB final focus system
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Superconducting Magnet System for the Interaction Region of SuperKEKB (6-2)
- Construction and cold tests of the superconducting quadrupole magnets (first report) -
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Table 1. Main parameters of the quadrupole magnets on QCS-L.
Here, I.D. and O.D. are inner and outer diameter of the coil con-
ductor and ro, Ly, G, and Ip are a reference radius, effective
length, field gradient, and rated excitation current, respectively.

ZZTB,, B,
13 2n BOBICER ro 108

QCILP QCILE QC2LP QC2LE
L.D. [mm] 25.0 33.0 53.8 59.3
O.D. [mm] 355 70.0 93.0 115.0
ro [mm)] 10 15 30 35
off [m] 0.334 0.373 0.410 0.537
[T/m] 76.4 91.6 32.0 36.4
Ip [KA] 1.8 2.0 1.0 1.25
Yoke - Permendur  Permendur Iron
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Fig.2. Measured field multi-poles
for QC1LP ( r9=10 mm, /=1800 A)

Fig. 1. Drawing of the ver-
tical cryostat for field mea-

surement. and QCILE (ro=15 mm, /=1553 A).
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Superconducting Magnet System for the Interaction Region of SuperKEKB (6-3)
—Design of Superconducting Solenoid—
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Table 1 Specifications of ESL

Coil number #1 #2 #3 #4 #5 #6
Inner radius (mm) 77.9 90.7 959 105.6 1203 130.1
Outer radius (mm) 109.0 108.0 1144 1206 133.0 141.7
Height (mm) 43.45 76 76 93.05 4655 512
NbTi cable length (m) 396.8 4319 4588 522 2503 2629
Maximum temperature (K) 103 100 98 94 122 120
Coil number #7 #8 #9 #10 #11 #12
Inner radius (mm) 135.7 140.6 143.1 1448 1452 1453
Outer radius (mm) 1404 1452 150.0 150.6 149.8 148.8
Height (mm) 4035 49.65 83.75 8375 4035 80.65
NbTi cable length (m) 732 1055 2369 223.6 923 1428
Maximum temperature (K) 43 43 42 42 43 43
R1=R2=0.495Q

L1=1.029 H

n n L2=0.148 H

M=0.037H

#1112 #1-6
Fig. 4 Circuit model of ESL
SE X
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Fig.1 Layout of the QCS cryogenic system

— 199 —

%@/ Gy
5Ial 87 He /) hE o1 ;
o - L] A
s T Belle fRHiZR A
Z A o
o =] =g
el == |G
T PIJ - i
il i | 4‘ |
L Lo —‘hi‘im I =Y:] *
[ N — | 7
vk 934

3. QCS BInEEBHA D HE/NNTA—2—

K21 QCS BB ERA DR HI AT A= —hRwd,
REEHAL, V77 —F— DGR IV ESND 20g/s
O HEAIRBREIA~IY AL DGR ERGH T TmAIEhD,
HAH (WIR) TH D700 OFF R B AN T, Q=20g/s X
(12.992]/g@4.4K-11.002]/g@4.7TK)=39.4W 1720 B
HEAR AT AA~DEA T O A F=23.89W (2K LT3
KEWENDL, ZOHEI AT LIZEY 20g/s O HFHE 5 El~
VD ATHEITCELZEN DD,

a— L KRRy 7 A

0.11MPa
(FafnZ 5T
iR E=4.3K)

HURIE 5 H) LHe
(0.16MPa@4.35K

0.16MPa
(FfnZE &+
IRE=4.75K)

20 g/s

Fig.2 Cooling parameter for the QCS superconducting Magnet

4. N)YLAEDRTLDER

2012 4ED D QCS-L AU LB AT DO BER AT,
2013 4F- 2 R Wm i BLAROFIEIR 2 JE ML | 5 BRRE
FIORNE LR R 2 G Ty AT LD MEDHEREIT -T2,
Z DT L R 20 42 L0 BRI TRISTAN s #s A &
FENT-HLDOTHY, F7-, KEKB NN 1% | BAER 1k
HETH o723, A OFRIER T B OAIAR DO M BAE /113
HCWAZ LR TEIz, BITE, 2015 FHOFERAE BHEL
T, QCS-R FANIT MRS AT LD BRI THIL T D,
QCS BARE BRI M IEIA N EZDITAF AL DG
FBELHED LN TERY, BRI AIT LRSS AT KED
fEA T, GE R ETTO T ETHD,

300 T T T T T T T T
— LN B SuperKEKB
2
5 200 F A A KEKB i
2
8 Am H
2 100 I .
= A
o
(&}

0 1 1 1 1
0 10 20 30 40 50

Liquefaction of JHe (L/h)

Fig.3 Refrigerating capacity

H90m  20144F BERKFRIR T2 - BHE AR



3C-a05

SuperKEKB B R FHBIGEEM A AT L(6—5)
—EB=A— A=AV VAT L—
Superconducting Magnet System for the Interaction Region of SuperKEKB (6-5)

— Monitoring / Interlock System -

Al E T, EAEN, AAE, KNFEA, JIDFERE, R, =5E, BRER, WRE, FEEKEK/FRFR) ;
BEMEHESL (BRI Y — B R) ;B AR (AL T T MAD =7 R) s A2, R W (ZZE B AT L —ER)
IWASAKI Masako, AOKI Kanae, ARIMOTO Yasushi, OHUCHI Norihito, KAWAI Masanori, KONDOU Yoshinari, ZONG Zhanguo,
TSUCHIYA Kiyosumi, YAMAOKA Hiroshi, WANG Xudong (KEK/SOKENDAI); HIROSE Masaya (Kanto Information Service);
ENDOU Tomonori (Hitachi Plant Mechanics); Tanaka Manabu, Nakamura Takuya (Mitsubishi Electric System & Service)
E-mail: masako.iwasaki@kek.jp

1. [ZC®HIZ

B = RX — AR oS (KEK) Cid, KEKB &1+
BAE— AEERINESE V- B 777N — R T
AUTETZ, BIFE, KEKB M # O mEE{bE BEL T,
SuperKEKB JIEES DR B3 HED BTN D, SuperKEKB ©
%, KEKB CTREgkL7- i i O 1« b5 B T & 22 4H 200
40 FICEmO2ZEE BT, ZORBEIZBNT,
SuperKEKB DM T s |, I RBIR S B A D HT
LLENZE % Bl & BRI T 2 T8 ThD,

F % 1%, SuperKEKB i #&UN R BB B ER A T AT L
QCSDT=DD, OB H AT LA, @7 F Wt . O
BHIER ., ERE=RUL S VAT AL, ZhbIZH
WC, #ET 2, o, BIREERA D= TR, A
BE LR HD2WEER A EBIRA X —ay 7{EEIRED
NIRRT S AT DBV ERIE I DWW CHIRIT T 5,

2. QCS FiERE=SIVV IV RT L

K112, QCS AERE=FV T VAT AOMEE/RT, €
=HJ 7 A7 AL, EPICS (Experimental Physics and
Industrial Control System) [1]. CSS (Control System Studio)
[2], BEUYROOTI3]E W THEEES D, EPICS IX[ENSL D
SR HEFEBRS TSN TS, B HIEY 7
=T ThbD, CSS 1L, T =T —IATRT —FF R fEx
RS RE R B T by =T Y — L THY, ROOT 1% C+H+F
FEEERET D, T XTI T L — AU — I Th D,

BHME =2 r B0 FR T2 7T,
SuperKEKB N ER I FH %o N7 — 27 N THIEIS L CD,
BeRE X, BUER, BEEHe— v 2y N —2 AT
HIHAEIT > TOBD, B — AT A2 ECTOREHIERF 2T,
TNEEES I H R T — 2 N CHlEIZ1THY T & TH D,
2-1. A RTLRAEZAILY

QCS WAL AT Al%, B EFHHEY A7 4 EX-8000
Lo THIFIES N TWS, 22T, MR Ry kT —2

7L
H—/—

Firewall
CA Gateway

F—5R—ZH
H—s—
(CSS Archiver +
PostgreSQL )

SuperKEKBNE 25
HEARYET—2

iz % . EPICS 10C (Input Output Controller) 2>5
EX-8000 (2§ 2 DAL TNAF —h = A2 LT, I ODIR
B ENE MEAIVAT AT —2EIUEL | WS- T —#
%, CSS 7T—HAN—FRHNT, T —F_X—RERT DL,
VAT LERERE LU, EREENIHEIL AT LT — 21, CSS
BAVAN— NV ENTc2—FHAKICL ST, YT AVZ A LE
=BYT | NV RERR, BRSO TFTRETH D,
2-2. YIUFHRERAE=2)LY

BB B A7 = FHHIT, 72 F A RIETD
NI —EFE2ZIT T Moy ba—F—nN s o5
Hith DT —2 &5 5, hFo Yz ha—F —RnRH —
e 5 LIZBRE, filfRy Y —2Z @ EPICS 10C 23, 7
TUFE@ET S EPICS La—FR&AARKL, ZOLa—RIk
ST, 2—VHHIZI T F DT T—LEF R, LT, MTFV
PN a—F —DF =B ET 7 AV AT AL, T
—HEMA IR RS HE=H T VAT DERFE LT,
2-3. WBRIERE=2UVY

FexiZ, QCS DWEIGRIE RIS AT L% | K a0 i
IZ EPICS, 2—H A&7 =—A[E I CSS Z WV THH%E
L7z, 22T BE o — b L 2o kU —2 L KEK HEHEN
F " —2LDORIZ EPICS CA Gateway Za%{&L . CSS 731
VANV EN T — YRR > T BRRIERY T VX
ALTE=LZY T TEDED VAT LEMEELT,

3. FEHH

4 1%, SuperKEKB QCS HiEMRE=XV> 7 v AT L%
FHLUT-, TOFEMB IO, A& —ay 7 EBEO | MEER R
H 2T NEMERERE IC O\ T, R TG T 5,

SE K

1. EPICS, http://www.aps.anl.gov/epics/index.php
2. CSS, http://www-linac.kek.jp/cont/epics/css
3. ROOT, http://root.cern.ch/

= YTIUFHRIMA |
e a . (RREBEEH) |

F—bkozA
a=wh

EX-8000
| REBE=S—F | AEEIRTL
l\ (3K EER=EB1)
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Development of superconducting magnets for LHC luminosity upgrade (4) — Test coil development
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Magnetization relaxation and E-J characteristics in a GdABCO coated conductor with
BaHfOj; artificial pinning centers
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Statistical behavior of local /. fluctuation in long RE-123 coated conductors
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Fig. 1 Longitudinal variation of local /; in a 200-m-long commercial Gd-123 coated conductor.
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Fig.1 Magnetic field angular dependence of J.in 3 T
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Fig.1 Plan for changing the divertor location in the region
inboard of the torus.
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Fig.2 3D analytic model of the modified structure, including
support legs and support stay.
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Fig.1 Geometry of specimen and load direction.
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Fig.2 ILSS against gamma ray dose.
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(a) GFRP (b) Hybrid composite material
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