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Table 1 Main design parameters of a large—single aperture
superconducting dipole magnet for the HL-LHC.
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Fig. 1 Cross section of the large single—aperture
superconducting dipole magnet for the HL-LHC. (unit: T)
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Fig. 1: QCS layout (plan view)

Fig. 2: Photographs othe prtotype magnets..Left: QCIE.
Right: QC1P.
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Fig. 3: Profile of quadrupole component for the QCI1E as a
function of a beam—axis position.

70 | ——G,Tim ;

B ==
60 HIEE=68.384T/m
50 7! %g&"%—tﬁg—ﬁ:ﬂ' 44T /m \

f
. / \
o] \
R A,

100 200 300 400 500 600

G, T/m

Position, mm
Fig. 4: Profile of quadrupole component for the QC1P as a
function of a beam—axis position.
4. F&8H
SuperKEKB QCS v A7 AIZHWD QCLE, QC1P 7'uh
S AT A DOBUE K OMRIRSRER AT/ o7, 22T o
DO R R RO Toh | JRFIZ DWW TEHEES LT
%o BUE, DO TODERORIEITIZT N ORE RA X
Bﬂ%ét%?nzf B,

S &30k
1. N. Ohuchi, et al. : %59 [l A ANHEIEF2
F AT A, to be published.

FEETay—

#4861 20124F BERKFRIR T2 - BHEA R



2B-a03

mags @)/ A4 7arar ()

REREEE (/OO QR /U7 —Fa/ L DB R EB RN
Development of Next Generation HTS cyclotron: high-accuracy winding technique for pancake coil
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Fig.1 A new coil winding machine for YBCO pancake coils
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Fig.2 YBCO single pancake coil wound by the new
winding machine
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Fig. 2. Distributions of average magnetic field in radial position of
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Fig. 3. (a) Schematic view and (b) magnetic field distribution in mid
plane of the HTS AVF cyclotron.

SE X

1. A. Ishiyama, et al.: Abstracts of CSJ Conference, Vol. 86 (2012)
2P-p35

2. S. Nagaya, et al.: Abstracts of CSJ Conference, Vol. 86 (2012)
1B-a07

#4861 20124F BERKFRIR T2 - BHEA R



2B-a05

kg 2) / A4 r7aba (1)

REKEBEES /OO DR BEANVERDOEZEDKRET
Development of Next Generation HTS Cyclotron: Effect of Shielding Current
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Fig. 1. Schematic drawings of (a) 10mm-width tape, (b) divided
10mm-width tape and (c) slit 10mm-width tape for pancake winding
coil.

(©
Fig. 2. Shielding current distributions of (a) coil wound 10mm-width
tape, (b) coil wound divided 10mm-width tape and (c) coil wound slit
10mm-width tape.
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Fig. 3. Magnetic field by shielding current.
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A radiation shield—less conduction—cooled YBCO magnet which keeps operation
even after stopping a cryocooler (1)
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coil-case

single-stage cryocooler

YBCO coil Al plate of coil
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Fig.1 Schematic drawing of new concept magnet

Table 1 Specification of radiation shield-less magnet

Parts Weight (kg) Thermal resistance
ans at 30 K (K/W)
coil 15.6 0.96
heat-insulating barrier 0.4 1.52
coil-case 36.4 0.34
Al plate of coil 0.03 3.0
Al plate of coil-case 1.37 0.03
cryocooler 5 -
60 60
(a)without (b)with
heat—insulatin heat—insulatin
50 [ . 50 [, il
arrier ) arrier ~
o g0
I’ i
5 =
8 &30
@ @
Q Q
g €
= F 20
coil coil
10 — — coil-case 10 =— = coil-case
= = cryocooler| = =cryocooler
0 0
0 1000 2000 3000 0 1000 2000 3000
Time (s) Time (s)

Fig.2 Calculated time variations of temperature after stopping
a cryocooler
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A radiation shield—less conduction—cooled YBCO magnet which keeps operation
even after stopping a cryocooler (2)
— Fabricated and tested -
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cryocooler

Al plate of coil

LI

Fig.2 Schematic drawing of model magnet

Table 1 Specification of 2 stacked pancake coils

Number of YBCO tape 1
Number of SUS tape 3
Inner dia. (mm) 600
Outer dia. (mm) 730
Turns 92 X2
YBCO tape length (m) 200X 2
SUS tape length (m) 200X 3X2
Number of pancakes 2
300 | o coll 60 1 Plot; experimental
25§ O coil-case . .
A A oryocoolet] Line; calculation
250 l‘l _ — zz::—case 50
‘A - = cryocooler| éééé
200 -/ 40 ,

Temperature (K)
w
3

X i coil
100 '. 20 o coil-case
0 A cryocooler|
0 coil
50 A 10 = = coil-case
Q 2) - = cryocooler|
0 N — 0
0 30000 60000 0 1000 2000 3000
Time (s) Time (s)

(a) initial cooling (b) after stopping cryocooler
Fig.3 Time variations of temperature in the model magnet
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Development of a 5T 2G HTS Magnet with a 20—cm—diameter Room Temperature Bore
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1. [ZC®HIZ Table 2 Specifications of 5T 2G HTS magnet
RE SR TSR 1L 20K LL_EOOIR FEGEIRCH @O R E Parameters Values
T — WSR2 R L, Bk &2 ISR ~D s A IS v Tn Inner diameter of coil 260 mm
%. 70T OBmEEAL, £ RILEHED DL IR Outer diameter of coll 23 mm
MMM O R LR [ |, SDIC, M= A RIEICE Number of pancakes coils o
DAREIBEN T COaA VR, ZE MR/ 21T > TE Tz, Total tape length 7200 m
RE RSO FE AR~ 218 E T 5 L8 I2IE Total number of turns 5575
Bk, EEEMARERROEIES, LYK AEIALTO Inductance 768 H

. Stored 426 kJ
EAEHIO LI THS. A0, 72778 RE AGEE M % A fored energy

W 20em EIRATE2H 55T minBEE~ 7 Ry OB %

LD TUL T ICHE 15, 600
< Cu 0.1mm (¥, = 1000 V)
e = s00
2. RELRE 5 R
IANVAGEOBLED DBEERM ORE(L BRI EET £ 400 2% 0.2mm (V)= 500 V)
b5, A ENIEEAS T oA SRR L2 E L é 00 e
JEEPTE LT, 7= FREOERDLENLH O A OFRNDE 2 ’@’
TELgE, 2R H R0, @NcRshsd [1-2]. E Lo . Cu0.2mm (¥, ~1000 V)
ar H Cu 03mm (¥, = 500 V)
SCAT) S = Suupus(T) - Jus1)? (1) g o
ot Cu 0.3mm (¥, = 1000 V)
. o | : . . . |
I;'“ —a(ﬂ{;r) T = & .lf“, + —E Jz.wmh,[) (2) 0 1 2 3 4 5 6
T p\,_.ﬁ(T) S Vm ]O Delay time t4(s)
::’_/'C“, Sp S*fjf’_ Sﬁl’%{zﬁ, fﬁiﬂft%ﬁiﬁ%, C;J;;S%ﬁ:%_{i Fig. 1 Calculation results of maximum temperature for Cu
RS T DRI, 0 0 Sy 1 EZTEACTEOBRIRHR, thickness: Vi = 1000 V (solid) and V= 500 V (dotted)

IR, WL T, R&BERE T, ST rLX—
E, | KBIE V,, BEEN ¢, ThHD.

LRI EIRBELS~ 7 Ry MEAkE Table. 2 1R, T)=
25K (ZB1T D& EAVHNE DBE N LD I m EEE R E O3
FEIA Fig L IR T. HEN ¢, 23 5s ClemBI=EIRE T,
23 300K LA FIZ7254:EE L, A RIT e E LA 0.3mm %
BHLE.

3. IR —F a4 )L Ve
L7~ RE ZBEEEA O 0% Table. 1 1RT. ##

MidigikzEzy ¢ 1107 V/em &), n fE(107~10"° Jem
V/em E3) ZRELE. aA0T 2 B r—F a4 Fig. 2 Photograph of a 5 T 2G HTS magnet
S, k&S hTa L L(107 V/cm 3%, n 007 with 20—cm—diameter room temperature bore
~10°V/em EF) ZHE L. WELE 24 /0 r—F AL - 6 500
@D nfEIX 107~10" V/cm OFEIRT 24 UL ETHY, AL % Central Magnetic Field
WATHHLEMR LI I {40
2 a4l ) pm—\eeeeeeed 333A §-
4 AZEAINTICHE T EERBRER i} 140 8
SERk LT R S~ o MM Fig.2 108 B E® 3
% GM st FIV Y, VR TR 260 BT C 23.7K I E) 2, %3
EELT. AR R % Fig. 3 \R¥ . @B R 333A DL ‘s
EUMES T 5.0T I2HEL, 60 2y D& EEEZ MR LT, % 1 4 Coil Voltage |
£ o : : - A o
Table 1 Specifications of REBCO coated conductors 0 50 100 150 200 250
Parameters Values Time (min)
Thicknezzl(?;};ubstrate Ol(i rrrrllrrnn Fig. 3 Operation test results at 23.7 K
Thi_ckness of copper stabilizer 0.3 mm (laminated) SETHK
e e e s E EPNy 1. Y. Kawai et al. : Physica C, vol. 470, (2010) p. 1865

2. Y. Iwasa, Case Studies in Superconducting Magnets,
2nd ed., Springer, (2009)
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Development of a conduction cooled coil composed of a stack of single pancakes wound with
YBCO wide tapes
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Table.1 Specifications of YBCO single—pancake coils

Coil No. #1 #2 #3 #4
Tape width 12 mm 12 mm 12 mm 12 mm
Tape thickness 0.1 mm 0.1 mm 0.1 mm 0.1 mm
Tape Length 24.9 m 24.9 m 24.9 m 24.9 m
Min [c@77 K, 0T 301 A 258 A 258 A 301 A
Inner diameter 50 mm 50 mm 50 mm 50 mm
Outer diameter 91 mm 90 mm 91 mm 91 mm
Number of turns 113 108 112 113
Coil Ic 87 A 106 A 93 A 86 A
n value 27 22 29 29

FHhTz.

Fig.1 Stacked single pancakes wound with YBCO wide tapes
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Fig.2 E-I characteristics of a stacked single pancakes at 77K
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the coils in a conduction—cooled test at 20K~60K
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Development of large scale racetrack coil wound with YBCO tapes
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Fig.1 Photograph of impregnated racetrack coil

Table 1 Specification of impregnated racetrack coil

Tape width (mm) 4
Tape thickness (mm) 0.1
Tape length (m) 574
Inner diameter (mm) 300
Outer diameter (mm) 408
Straight length (mm) 400
Turns 301
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Fig. 2 E-1 characteristics of racetrack coil at 77 K
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Fig.3 Thermal cycle test of racetrack coil
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