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Research and development of the variable magnetic field HTS coil for a synchrotron accelerator.
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Fig.2 The designed racetrack model coil.

Tablel Specifications of the model magnet.

oA JVNJETR 400mmx200mm
A VANETER 680mmx480mm
TIRART IR 90mmx50mm
RN T3 3T
TERREEE, T 260A (20K)
RV RIS 4K/1.5W(RDK-415D)
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Influence of winding accuracy on the field quality in spiral sector FFAG accelerator
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Table 1 Specifications of the YBCO coil

Coil height 4 mm
Coil width 295 mm
Coil depth 76 mm
Number of turns 20
Tape length 15m
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Fig.2 Distribution of the measured coil height
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Fig.4 Uniformity of the magnetic field
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Design of field quality in HTS magnets for a rotating gantry
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Table.1 Specifications of the superconducting magnet

Bending radius [m] 1.15
Bending angle [deg.] 18
Reference radius [mm] +20
Inner radius of the coil [mm] 60
Number of turns 50
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Table 1 Specifications of magnets

Outer width  Inner width Number of
of straight  of straight turn
parts parts
1
RTC4-SP 134 mm 96 mm 08 .
turns/coil
RTC4-F 152.8 mm 96 mm 83 .
turns/coil
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910660><10'4; RTC4-SP, 20 K B
] j ]
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p J
1064ox1oj
(b)m 39 x10 i ‘ ‘ ‘ ]
g 38 ><104“7% o]
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0] L i
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Time (s)
Fig .1 Temporal evolution of multipole coefficients at 20 K
using RTC4-SP: (a) dipole component (b) sextupole
component.
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Fig .2 Temporal evolution of the multipole coefficients of the
remnant magnetic field: (a) dipole component (b) sextupole
component.
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Fig. 1 Analysis model.

Left side conductor of the coil

Magnetic force of conductor! [N}

0 5 10 15
Position of rotation slot [deg]

Right side conductor of the coil

Fe

Magnetic force of conductor! [N}

) 5 10 15
Position of rotation slot [deg]
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Fig. 3 Time varying magnetic field in HTS field winding

Tab.1 Design Specifications of Over I0MW Wind Turbine Generator

Basic papameters HTS field winding Generator characteristics

Rated output power [MW] 10 Current density [A/m’] 3.33x10° | No-load voltage [Vrms] 3147
Rated voltage [kV] 5 Rated current [A] 160 Output power at cos 9=0.95 [MW] | 10.4
Rated current [A] 1155 Number of turns 179 Synchronous reactance [€] 0.367
Rated speed [rpm] 10 Inductance per coil [H] 1.79 Tron loss [kW] 35.0
Frequency [Hz] 4 EMF per pole [kA/pole] 28.6 Armature copper loss [kW] 139
Pole number 48 Length of HTS tape [km] 24.1

Core magnetic field [T] 1.5 Armature winding

Gap magnetic field [T] 1.0 Slot number per phase and per pole 3

Magnetc flux per pole [Wb] 0.51 Conductor number per slot 5

Outer diameter [m] 10.45 Current density of Cu [A/mm?] 3

Effective length [m] 1 Slot size [mm]x [mm] 36x107

Weight [t] 161 Packing factor 0.5
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Influence of rotating speed on main performance of large—scale wind turbine generators

Mo B, B ORERE, iR 7 CROSMERT)
MAKI Naoki, XU Yuanyuan, [ZUMI Mitsuru (TUMST)
E-mail: naokmaki@tuba.ocn.ne.jp

. 1ZC®IZ

KEEFE ERIFE AT 2OFE S TERILLTREY,
AU L7 22 i mHR A AR (HTS) J sk O it 78 %
H#HTB[1,2], Al 10 MW 0 HTS ZEiR g8 drk o 2
AVIRRTAT & — B BA Ol H 25 JE L C., [alimi BE 23
EHEMEREIC
AT AT(PM) SUeH & EEE R L T2 i A s 32,

2. REMEEITRIZTREEREDEE

LOMW O HTS ZEiR S Ak A kT 12, BIIs LIzt~
07 Z A& T, ST A2 PN EERRIC K IET
R REL ., Bz X7,

HTS #iE, 2t S o 55k Ltl/—xl\?/ﬁmﬁ
D HTS FEERRZ OB RIER 112, BatET 4 — AR DA
M Hi B T Bt A B LT Bl lm%%%ﬂ/\@tw\
1:'74/1\1%%13% T8 R B O AT HTS 2L

WA CHlREERE E N M/ SV A L& VWb, £,
PM AT B ORI Tl PM OJES SRR TS
B A ARE LT = IRTCHSGIRNT ATV, BT 28 PM AR FF
TE—Fd B8N E 5D B L, 20 B IZKIET S PM
TRBEREE B 1% H &34, (BH) DSEMES L7 D,

B 1% HTS B fet EE 7k 6E T&pé%é%%@% W RIE
I [AlA DR BA TR, FEEE A T R AR IR
LI T L TRY ., 208 k&, /-, %8 %@E’
VLEE FAMRED L/ 2~ 1T ILBIL TR L TERY, 2D
L REW, 70k, SRR ERKLE PM SR EHOY &
W2 RIE RO [EHRE FE & [ E T AMEO RN b,

3. HTS # IR SR, PM # D E TR EMERELLER
Table 1, Table 2 (XA ZhH I 10MW, [BIEEEHE 8 min' &

— EEIH A FNC 10 fEICHE L7 80 minl o> HTS .

B O SRR ONT PM S R0 70 EE SRR E R R A R

THOTHY, ROMRELFEE T THIEN 05, 728,

AR CIE RBGEL S ) DV NSO D TR D& AR fa ek ¢

ERAT2DZ% LT, HTS BTl R /1% K&E<H kS

@TIEI%:%%% 0% 2 T R OB AFIIREE T35,

PM %D 25 [ss A0 FE 1 XL B 0.6 512380320
WZRFL T, HTS BT 1.4 I RLTEELYY,

+ PM T EE S0 SRS T T B 0.8 I3 A A8,
HTS S REEMZ NI T 57 7 A A A% b &L 3
B 0.03 {5 & KIBIZARI T2,

- PM P& H A T B S R O 3/4 1T T AICRIL T
HTS #1359 1/2 12 U B B AR R d k& v,

< WEUEEE) DA GO TR ERIT, PM B CELUTI LR

FIFELL HTS BT 0.5~0.7%[H L35,

o — B A L TRl A A 8 — 80 min ' IZHY K
WO FEEMERITN 1/3 1T, BEERITH
2.5 %M L35, LinL, t%iii*ﬁ%ﬁ%c;t 90 ton FRFELHERE
SNHOT, AR EMERITIZFRCEE DD,

SE X

1. Y. Xu, N. Maki, and M. Izumi:
Supercond., Vol.24 (2014)

2. N. Maki, Y. Xu and M. Izumi: Abstracts of CS] (bnference,
Vol. 87 (2013) p.90

IEEE Trans. Appl.

777

BT BT OWTREIL . BURRL OSSR

Generator weight [ton]

Stator outer diameter
100 | -\'\. 4.1 [m]
50
0 1 1 1 1 1

8 10 20 40 80 120
Rotating speed [min]
Fig.1 Influence of rotating speed on HTS generator weight

Table 1 Main design results of HTS, PM and copper
generators at 8 min' rotating speed (10 MW, 3.3 kV)

Field conductor Cu NdFeB ReBCO
Operating temperature [K] 348 323 68
Number of poles 120 200 96
Pole pitch [mm] 350 219 438
Frequency [Hz] 8 13.3 6.4
Stator outer diameter D [m] 13.9 14.3 14.1
Stator length L [m] 0.78 0.85 0.38
Magnetic flux density
in air gap [T] 0.82 0.48 (0.6) 1.13 (1.4)
Magnetomotive force of
field winding [kA/pole] 124 31.3% 30:3
Field part weight [ton] 12.8 9.7 (0.76) 0.4 (0.03)
Generator weight [ton] 224 166 (0.74) 126 (0.56)
Armature copper loss [kW] 256 413 320
Field copper loss [kW] 172 0 1
Refrigerator power [kW] 0 0 46
Generator efficiency [%] 94.8 94.7 (-0.1) 95.5(0.7)

* PM JZEZE 35 mm, PM OFER1E 0.736 [T]. 355 [kA/m]
(R FEINN O XA 1 L8R B 0B bR (hR135%8) 2R $

Table 2 Main design results of HTS, PM and copper
generators at 80 min' rotating speed (10 MW, 3.3 kV)

Field conductor Cu NdFeB ReBCO
Operating temperature [K] 348 323 68
Number of poles 30 52 24
Pole pitch [mm)] 350 219 438
Frequency [Hz] 20 34.7 16
Stator outer diameter D [m] 3.86 4.01 4.06
Stator length L [m] 1.24 1.21 0.60
Magnetic flux density
in air gap [T] 0.83 0.50 (0.6) 1.15(1.4)
Magnetomotive force of
field winding [kA/pole] 123 31.3% 242
Field part weight [ton] 4.5 3.6 (0.80)  0.13(0.03)
Generator weight [ton] 79 56 (0.71) 44 (0.56)
Armature copper loss [kW] 79 139 97
Field copper loss [kW] 89 0 1
Refrigerator power [kW] 0 0 16
Generator efficiency [%)] 97.3 97.1 (-0.2) 97.8 (0.5)

* PM JZE1E 35 mm, PM OB{E % 0.763 [T]. 335 [kA/m]
() FEANPS O BB I X SRR 6 D bR (8 3R135%) AR
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Novel magnetizing method for permanent magnets embedded in
the rotor of IPM motor with use of HTS bulk magnet
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Fig.3 Numerical analyzed distribution of resultant
magnetization after scanning HTS poles
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Charging delay and energy loss for uninsulated REBCO layer wound coils
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Fig.1 (a) No-insulation (NI) layer-wound REBCO coil (Coil-A, L =
0.67 mH). (b) Circuit model of a characteristic resistance for a NI
layer-wound REBCO coil
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Fig.2 Characteristic time constant for Coil-A (£ = 0.67 mH).
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Fig.3 Magnetic field and power supply current versus time for
Coil-B (£ = 1.09 mH).
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Analysis and Evaluation on Charging Behavior on Partial-Insulation REBCO Coil using PEEC model
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Table.1 Specifications of No—Insulation REBCO pancake coils

REBCO Overall widt'h.; thickpess(mm) 4.0; 0.063 .
conductor Copper stabilizer thickness(pum) 10(5 per each side)
1.@77K self-field(A) >100
i.d ; 0.d ; Height(mm) 60;67.6 ;4
. Turns 60
Coil L. @77K self-field(A) 43
B, per amp at center(mT/A) 1.17
Contact surface resistivity , Ro(uQ- cm?) 70
m : Electrical ’ .
Terminal
Type A Type B Type C

Fig.1 Partial Insulation Coil

MA}  Local Contact Resistance between
the Turn-to-turn Windings, Re

M Resistance of Local REBCO Winding
due to I-V characteristic, Rsc

A" Self and Mutual Inductances
of Local Winding, L, M

Fig.2 Partial Element Equivalent Circuit for an NI REBCO coil

Table.2 Charge delay on Partial Insulation Coil

A A C C
NI A B Every2turn | EverySturn | Retx2 | Retx10
3.09s | 3.07s | 3.07s 1.38s 2.45s 1.35s 0.16s
R.=70.0pQ-cm’
30 —

~——0.5s

L‘-—__'_‘_-— —1s
20 T -==15s
- ﬂ —16s

—_17s

. =
ol I =

‘*‘\——\_J/\L—___J/ —ss

0 10 20 30 40 50 60

Turn Number
Fig.3 Results of charging simulation (Type A)
SE Xk
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Analysis and evaluation on sudden discharge behavior on No—Insulation and partial insulation
REBCO coils using PEEC model
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WD DM ICETNER T HAREMER DD EE X, Tk
R 9 5712 Type B DAz oW Thaataf1o72, =
NEOAANMATHKI LT PEEC &AW CERDAMEN 21T -7,
AalTaAvEE FENs 18 3EILT-, Fi-EMEfhE K
PURITEATIIZE11LD R=70.0pQcm? L LTz, A2 H V7 A
<R IZ AL, BRILI /A DARIDRDT-,

3. FRHTHER

PEEC it O > —Fl& LT Type A DA /LIBWTHE
% 30A AR — L RIRRED DR AT L7, BB IR KT e
HBn 1.0 Btk ETOaAVINE T I ERGE TR A% Fig.3
R, AE I A VNS X T4 — &5 ThD,
Type A DAL TEEL TWZIEV D ERSY ~DEFROEF
IR AT, OO TILER N TN >T-, £z, &
TEOBE N B 5% "C oA /L PNARI MBI S A AT L2 8 W TRed TR
W CEROS LA RROLN, ZO%REHHEZRNORA
Lz, MEafR= A O o kg = A L DR D E N RFIL T
W BT O XS 7 IR W R O B T AL BN
BDo SHBRITEBENZ WK ARIANIT O TR ZED T
W EEBIZ, PEEC T2 VTR AT & B L 23 3
HLT-EED NI AV O, BRIIIEDIENZ ML
TV FETHD,

ARFICV IR 2 FARRF ST AN0.26249036)128 o572,
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1. X.Wang, et al.: Supercond. Sci. Technol., Vol. 26 (2013)
035012

2. S.Hahn, Y.lwasa et al.: IEEE Trans.
Superconductivity, Vol. 21 (2011) 15925

On Applied

Tablel Specifications of No—Insulation REBCO pancake coils

Parameters 60turn NI pancake coil
REBCO conductor
Overall width; thickness(mm) 4.0; 0.063
Copper stabilizer thickness(um) 10(5 per each side)
[,@77K self-field(A) >100
Coil
i.d.; 0.d.; height (mm) 60.0; 67.6; 4
Contact surface resistivity, B (uQ * cm?) 70.0
1.@77K self-field(A) 43
Inductance(puH) 4323
W : Electrical
Terminal
Type A Type B Type C

Fig.1 Partial Insulation Coil

Electrical

Electrical + Terminal

Terminal .

MAA  Local Contact Resistance between
the Turn-to-turn Windings, Rc

M Resistance of Local REBCO Winding
due to /-V characteristic, Rsc

" Self and Mutual Inductances
of Local Winding, L, M

Fig.2 Partial Element Equivalent Circuit for an NI REBCO coil

a0

AR
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=, e -=-0.0025
= = *0.004s
— 0.008s
— i [ 0.2
— 06s
R e | . — 105
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Fig.3 Results of sudden discharge simulation (Type A)
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PEEC ETF/LEZ AV 8443 REBCO a1 /LD B E R B SO BT

Numerical simulation of over—current test of no—insulation REBCO pancake coil
using PEEC model

e, TH OEHEE,

i, M B Ok Mk, T, L SRR )

B B, PRFE Tas (Jky#iE K52) ; Seungyong Hahn, &2 EFfn(MIT); £ JHH(KEK)
MINAMI Katsuhiko, NAKADA Erika, ARAKAWA Issei, IKEDA Aika, OKI Takahiro, WANG Tao, ISHIYAMA Atsushi (Waseda
Univ.); NOGUCHI So, MONMA Katsutoshi (Hokkaido Univ.); SEUNGYONG Hahn, IWASA Yukikazu(MIT); WANG Xudong (KEK)
E-mail: atsushi@waseda.jp

1. IZL®HIZ

#5515 (NT:No-Insulation) = A /L 1 X B it 1 BRI BV 22 E
PERH LT 22 EBEAERTOLREINTERY, SR g
(LB R T e TN TELFRELTHES
NTWA, NI oA /VCIREREZBEL - @fﬁ"ﬁfifﬁu%%
B 7= EERICBE T2 E D H D, IAVNOEE - E R
FIRIEIZ OV TORFHI AR+ Tholo, ZZTHRI
PEEC(Partial Element Equivalent Circuit)®& 7 /L% A\ NTlH]
BEIRAT L2 I D<BVIRMT 2 i L | % REBCO =2
AV O EE i R RF I DU THABEAET - I 24T 572D T
WET D,
2. B AE
NI =A VN OB - EBRERIR 2 TR D72 | Je TR e[ 1]
WSz aA L DOFE e E W TR Z21T 272, AL D
L% Table.l (2779, NI AW B EHRNCHERR 3 720 e

DA R L AEAR AR G AN B ANEAL D, £ DT | #kf
R OB 2 Z B L7 Fig.1 OJIHICER T L2 EIL 7R
BT VRO, (DD HE@I RS F AR,

(i) () dI i (i+1) p(i+1)
RYIS +ZM R (1)

o d[( )
_ p(i+Div0) y(i+Div0) 0
- R& Iﬁ + ZM(1+DN€)_[ dl‘
j=1

I, (i=1) (2)
IO 410 = 15 (1<i< Div0)
ISV 1P (N —Div@+1<i<N)
IO = 6D 4 00 (N-Divo+1<i<N) (3)
[g-) +Ir([71)[v9+1) =1, (l- — N) (4)

ZIT RAFEAF M R EFH M) OEPTLTHY, BATRFH
rﬁm%ﬁﬂaﬁé%ﬁﬁf%éc MTaAVOR RO EA S
DEUAZNIIATHY A7 DARIVEH LT, ZDlh|
T RE RS JE 7 [ B 1, SR 7 18R [ &SR | BT
DR AT o7,
3. fEMTHER

SEATHFSE L RERIZ A /LI Sweep rate 0.5A/s T 0A 2 1,
L EORER 125AFTHEEL, ZORFOIA /L O HLES;
EBUEOAT  IRE A AT I LR L7z, —FlE L THD
Wb DFRAT G SR & RERFE RO LA Fig. 2 I~ 7, @R
A 1, BAE A EEM IR E-T- LRIE R DR O 2%
7o DB T E T, ZO%E OfRNT RS FOIXEATHF RO
B R@FIHHL QD 4180 KER - AT CILRAT
RI7RBAD I AT B CE BB EIT Z > Ty, 2
J0 NI A B WCLERNE B T/RA AT DI
PERDAANELER L TR EMED [ L QDB AR
FTHENTET, SHRIIK ORI NITBONTHRUBE SRS
B CEAMIHIL UV FETHD,

Eifz3
ATV LRI FEARAFFE A (N0.26249036) 12k -7,

Table.1 Specifications of REBCO Single Pancake Coil [1].

Inner diameter 60 mm
Outer diameter 66 mm
Height 4.0 mm
Tape thickness 0.1 mm
Tape width 4.0 mm
Copper stabilizer thickness 0.04 mm
Number of turns 30
Inductance 110.0 pH
Ic @ 77K, self-field 85 A
Ic @ 77K, coil 54 A

. W) AR,
;" g W O 4L \. MY
L S T AMOREREASF SR S —

1 l 3 NEH
L= R | {=]

Fig.1 Equivalent circuit model for an NI REBCO coil
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Fig. 2 Central magnetic field and power supply current in
(a) experiment and (b) simulation.
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1. S.Hahn, VY.lwasa et al.;, “HTS Pancake Coils
Without Turn—to—Turn Insulation”, IEEE Trans. On Appl.
Supercond., Vol. 21 (2011) 1592-1595

2. X.Wang, et al.:,
for an equivalent circuit model of no—insulation ReBCO
pancake coil”, Supercond. Sci. Technol., Vol. 26 (2013)
035012

“Turn—to—turn contact characteristics
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R&D toward a high—field & high—homogeneity NMR/MRI developments over 1 GHz (1)
Development of the REBCO multi—core tapes

& B, K BE, O Hid, Tl FSER R e GRAEKR)
Xinzhe Jin, Yugo Oshima, Yoshinori Yanagisawa, Hideaki Maeda (Riken); Hidetoshi Oguro (Tohoku Univ.)
E-mail: xinzhe.jin@riken.jp

1. [XC®HIZ

WAAR D 45 M HE NMR/MRI V3RGS54 — B2 78 0.0 1ppm
YL EO@EES RO EN TS, &R EREF> REBCO
AT — 7R ST IS AL TS DD EH ATREMEA S
DHOD, FEWLOMOFEITRS N TS, ZD— D3
¥ REBCO BT — 7 ThoH7-, T— 7 HICHRE R
W B RS (BOREME) 23 R& < ARG ) — B D FR 3L k%
ed Bl T~ 7 R MMl O AT NN T2l 72 BT
b, WREE TG OLO— DD BT~ 7 F o b UL
Bl PS5 THDH, ZD7=h, REBCO HIERT—7
M OBERE B2 T HZ81%, NMR/MRI O~ % Bl
FEICBWTEERRED 1S THD, THITKL T, T4
FERHEDBILTNAL — P — T X DATTAE L TR, —
DOMEPIEE L THEIF BND, 2T, Fox B R CIE, B
VEIN 25> BPEIC AT 7= REBCO £ 7 — 7 Hpf
B3 ZHED TD1, ABFFECTIEZ DX AT DR DR E
PERRIC DWW T %,

2. REBCO &\ T— M D EAE AR LTESE

REBCO £ 7 — 7 M L1, Sl E (L7 5 REBCO &
FTTRTHWTERITAE L T e #72> T, REBCO 7328
DETIv I A O &R IEEDOMatEOEWEFIFAL T, 4
JEE XU REBCO J& (R i) o A 2L 7= PN
AV BT B Th D, BUET L, SN 1A
LZET, MM OB ENTEL S BB IS AR HLCE
SN 57 B9 % )51 (Blectrical separating by phase stress,
ESPS) & e, BRI, 7 =7 ORFIHMICIn>TH
D ith 7% J51% (Electrical separating by bending stress, ESBS)
LS ENTE R INA DL TS T g S L TR
9% J71% (Electrical separating by pressure concentration,
ESPC) 22X b5, ZZ Tk, ESBS BICkD L T — 7 #ist
OYERLL | 2 =B RIS BRFRDE T o725 1R
WA T TR S T O EZBRFMFE ROV THREFR
THTETHD, BEEZTOERERTIE, AV ~4KD

T =T RICBW T, BERERA A ENEED 90%272
BRI J1AY 800MPa LA ECTHY, ZIUITT D HUER T — 7
B e T IR 90%LL ETHD, TR TOLET— 7 Hbf o
FRFEBTTS 90%LL ETHAZENMESNTVWD, ¥, T—
TN 2 2T 128V T, A 4 KDL ET—7
M OBALIENMR IZFH S TS Bi2223 Bk L [RIFEE Th
D, B35 2T DL ECIlEEBe b BN ALz,

REBCO ##41%. SuperPower BLDIE 4mm & Gd123 77—
TR EMERA LR, Fig. 1| ST —7 M oEmE, did
SRJE A R BES R 72 % O REBCO B DR ARG AIT o155 Rk
R, 3D BERBIOVRE G A F EIC L | $iFE O IR O e
KIFEA67.5um, YESIE8.3um (§ilf# DOJEX:20 1 m) TH-o7z,
FHIEE% O REBCO (21N 33pum #iHPN TP EBAY RS A>T
WAHZEN LB,

3. R A
FAF OFFAR Tk, B S A I AE L AR 50 35 ORI

FExEAT oIz, EORER, WAV 4 KETOL T — 7
MIEB IR DR FARST, 22 BB A 90%LL =
TIRFFLIRDG, 7 — 7 H OHALD RIGICSGEES I TNDTD
EONAES VI, FERNTY BICRETDTETHD,

Fig. 1 Surface Observation for REBCO multi—core tape

e e 67 DM
& 1 8.3um —

18.3pm

4. FED

A a3 2 T EE R SR o LA HEEL
REBCOZ 7 — 7 Z 8BRS Uz, 4 [BIRUEL 748 R AL
1. STTOT =T M LT — T H OB KM #ES T
AV

5 SHEDFE
B R# OBAER 3 Lo L COFAMIZE 2 TD,

S EHk

(1] &34, siEFHY, “SiBnE L AT —7 8, 2ol
W, BILOEBLEREE",  FFFE 2014-164590,
2014.08.12
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R&D toward a high—field & high—homogeneity NMR/MRI developments over 1 GHz(2)
Experimental assessments for a coil prepared by using REBCO multi—core tape

A S CGRTOR), 4 fr GROT), 37 — (BROP), I Shd (BRAE) , &fE HE (),
AT F5E (RO ; Ay =2 ORTR)
MATSUDA Tetsuro (Tokyo Tech); JIN Xinzhe, Xu Yi, YANAGISAWA Yoshinori, TAKAHASHI Masato,
MAEDA Hideaki(RIKEN), OKAMURA Tetsuji (Tokyo Tech)
E-mail:matsudatetsuro@gmail.com

1. [XL®HIC

REBCO =R 384 b 13, $E3 0 NiTi X° Nb;Sn Z Dt
(A LT ERBE I E W R B R L ol
MOETIHHOB|SEVFRES 700MPa UL EEEW, Lz
T REBCO ###% T, 1GHZUL D& NMR %5
GBI D DOWFFEINEA N2 EN TE T, L LS, 1
BRENTUVD REBCO #1137 —F TR D78 | SR~ &
NN DD, FD—DNT —FE O KRR BT
W5 CHY, ~ 7 Ry P DBIGE R FSEDZ 8L B OR;
RN 7 Mg Xk 23738 DEZENHD,

ARFZE CIEHEAF TR L= 8T — 7 HA 11 FHV T
= A )L C O UER B RS O FEBR AN A WFZE H &5, B
{RIGIZIL, REBCO HURT—7#M a2 2,3.4.5.6
4y El(talwegs)IZ L T2 & b7 — 7 A o g R i & H EL
7= BT, B&5.6m D 3 5EILI-S T — M ARUEL, /N
BDAANAERR LT, LB O TR 21 772, l———1—1

2. EEBAE I .
REBCO %7 — 7 OERNZIZ, REBCO B HRAS I
(SupePower L8 SCS4050 1§ 4mm) % & FHMICAY v & —

§ 1c=90.1A n=28
T HNT 2 7B Z0EM RO REBCO JEDAIZAT vk 2

en

G

>

1c=94.2A n=28

| O Original
5 talwegs

.O
n

—
.

(NEFAY YR 2 ANDZETIERLT-,

SAVOYERNZ I, BHE L CToME 30mm JEE 9mm D fE
RO FRP AN TAb & Y, B8t 0% — 2 Rtz oi=oH iz,
KB TENIZ DT T —T %4 p TR TNl — L
HIDNTEB T, FEHLIAM T, TTRSHCTUV5 REBCO
BT — 78 & 3 4587 REBCO %557 — 7 bt oo 2
BThD (FNF Coil-1, Coil-l1l &£3°%), Fig. 1 12 Coil-II
DEEE 7T, FEERTIL. 2003/ DOFFLFEIUTHDONT,
IAJVHMES R E DT DI R— VE T AR E L, IR E R

Ic criteria : lpm/cm

L |
100

Coil current (A)

Fig. 2 V-1 properties for original and multi-core tape

P77 CEEL CEETT-72[2], 0.02— : : :
s somax  ® Original

3. ERBERLER o e eeteny, O 2talwegs
I e

0.01
HbA 0D ZEBR RS B Fig. 2 |2 REBCO BT — 7 b Lg%

6 23| (WHEAY v b 5 %) IZHI T L7= REBCO Z.157 — 7 #thf [ %
OEFR BB L n 2RO RERT, LM TIE o o % i

Y n EIFZEAE 7R BRI ORIRG IIF 2o T,

Screening field, Bs (kG)

AR D FERRME R Fig. 3 1Z Coil-1, Coil-Il D IZ o D
LB IBR OB Z T, TRENOEAT VS A i -0.01- o e 200 ST e %e
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Fig. 3 Hysteresis of the screening current-induced of at
the coil center, Bs, as a function of coil load factor: Coil

4. FED I: no talweg, Coil II: 2 talwegs.
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R&D toward a high—field & high—homogeneity NMR/MRI developments over 1 GHz (3)
Superconducting joint for Gd123 tapes with CUMB method
toward a persistent current mode of magnet
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1. IZL®HIZ

& FHFCIZ 9 TIC REBCO 2L Z& ik Lz
REBCO 7 —7 ¥ ORI HiHER A B L a1, Zos:
W7 IR LTSV 2 Ko THRE BRSSO REBCO
JE 1272 71 (Crystalline joint by melted bulk) THY .
CJMB &L T4 7=, REBCO 2L DHFFE43 8 Tl +C
(R S D CRE AR ST D Z LTIV B R AL DN
NI EBUWELTERY, INKEHEN TV, CJMB EIZZDIH
72V TORE LR OHETEHIZ REBCO #ipf o Hake
~DIGAEE 2B L, SIS BT D5 S 7227 030 L
FEMBL ORI 2 S I1CER 35, Z207H, CIMB 1k
1LV R E RS R E ST AT L7 BERETER OO Zr % fi
EEFLZENFFETH D, 4 EILT TIER L - H ik o
3D HGA RS J DI 3 OB 2R LRI HT 35 OV L
WEOWEZEAT o7, 7ok BIIEMF BT Th 5 il &
YbBCO 7S {ERLES L OVE I V=8 DRt 7 &l
WTHHRYHICE L TDHTETHD,

2. FHHMER

TaA U hREIO R AR OV TR, TCICE
FOFRFRICERLTODOT, Z2TELI D LR
RaIBINT %, REBCO #411%., SuperPower FLDME 4mm, /&
E0.1mm D Gd123 7—7 M A AL, Bt oL 7138
H 8R4 (BF) O 44% 46mm, JEX 30mm ¢ YBCO(Y123: 75%,
Y211: 25%) 7SV 7 %A Uz, ST IR IR 2 RIS AL THY
H 2 e TEW (2L 24T\ REBCO J&g & it Jeg o [ 2 s i
FTHIETAATAA RO REEFRELTZ, Vat halBlofE
BT IR 1000°CHItR TITo70, kIl BERBINDTD
DOFLE T 450°C T 100 HrRA (4 AR 1To7=,

3. BFET A

Taf Bl OB T 3D BEMETICLD ARG HEY
Fig. 1 IR L7z, ZERITRAEIOZR A LK O 51230 T
B LS I D D 7 a T TV LT B R B L
T AR ORI IE KIS Y v 73 AT B W Ty BERR A
FLZ TR, ZOLH7eZ 8%, #4484 D REBCO Jg &/ Lo 0
BRI 72 U DI > CNDZEE BT 5, ZHUdE
Ui SRR SRR A SR D7D I H 48 T D,

20 pm
= 287.0

1000.0 1252.4 %
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Fig. 1 Micro structure of the joint assembly with image
synthesis method.
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Fig. 2 XRD patterns forbulk surface andits powder
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Simulation analysis of magnetic field uniformity in the space
between face—to—face HTS bulk magnets
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1. [XC®HIZ
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2. EEBAE
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Fig.1 Schematic view of spiral coil
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