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Table I Specifications of Fell-type thin films

Substrate Thickness In—plane alighment 7 onset [K] 7 zero [K] Te/Se(S)
[nm]
FeTe0.5Se0.5 by KrF PLD
MgO(100) 55 4 [BI R 10.6 9.1
LAO(100) 50 4 [B] R 10.7 9.2
STO(100) 50 4 BRI FR 8.2 5.9 RFEH 72451
YSZ(100) 50 - - - 0.316/0.426
MgO(110) 26 4 [t FR 6.2 4.8
LSAO(0001) 80 8 [ElxFFR 3.9 <2
LSGO(0001) 50 8 [ElxF#R 3.7 <2
FeTe0.850.2 by KrF PLD
MgO(100) 188 4 [BI R 6.5 5.4 0.86/0.12
STO(100) 119 4 [t FR 5.5 3.5 0.49/0.13
FeTe0.850.2 by Nd-YAG PLD
MgO(100) 50 8 [EIx R 7.3 ~4 0.66/0.14
STO(100) 50 4 [ FR 7.6 ~4 0.52/0.16
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1: A grown FeSesTeg 5 single crystal.
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2: Typical XRD pattern of a FeSe( 5Teg s single crystal.
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1: A typical SEM image of a FF-MOD film on a
Lag 7Srp3MnOj3 buffer layer.
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Fig.1  AFM image of CeQ, surface on the LaMnO,,”

IBAD-MgO_, Hastelloy in the area of 5 x 5 x m.
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Figure 1  Distribution of critical current (/.) along
the length of 40m YGdBCO+APC coated conductor.
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Figure 2 Magnetic field angular dependence of Ic
values of YGdBCO+APC coated conductor.
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FWTEIEL-, B OE R ERE & () . BREE (T) 1%
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Fig.2 IZ YBCO/CeO,/Y,05/CeO, F&JE 7> YBCO @ (103)
BIHT#RZ AW CHE LS XA R T, =45 O, 8
=0° 25 90° BIZARDOE =7 NHEITTET-, UL EDORE R
0, YERL 72 YBCO #EEEE 2 $ilEC [ L TV DT e R C& T,
F7- YBCO D YEMRIL 6.5° L@V ELEEZAFLTND
ZLEWGDoT2, Fig.3 12 YBCO/CeO,/Y,05/CeO, FlfEHED J,
OREGRAF R T, B OIS T TOJ 132.1 MA/cm*Th
ST, TR I B W C I DR FIEEA L RN EM
HZ0 YBCO HIIITHFE A NIFE LW BRI ThHLE
EZ5N%, YBCO/CeO,/Y,05/CeO, 1 JiE 5 oD 3 R HE |
EBSD 2R g A ORIERE S IWFTORBEKAANEIC D
WIS BHET A,

4. BEXH
[1] M. Daio, et al.; TEION KOGAKU (J.Cryo.Soc.Jpn)
vol. 44 No. 11(2009)
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Fig.1 The X-ray diffraction pattern obtained from the
YBCO/Ce0,/Y,03/CeO,/Ni/Cu/SUS laminated tape
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Fig.2 YBCO (103) pole figure for theYBCO/
Ce0,/Y,03/Ce0,/Ni/Cu/SUS laminated tape
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Fig.3 Magnetic field dependence of J. for the YBCO film
prepared on the CeO,/Y,05/CeO,/Ni/Cu/SUS laminated tape.
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Ni > Cu/SUS T—7 L A®D BazrO, N YBa,Cu,0, SEIE D &
Fabrication of BaZrO,—doped YBa,Cu,0, thin films
on the Ni—electroplated Cu/SUS316 tapes.
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s FReL, R F— (AFESBETH) ; BE B, BE #EXK (PHE)
KATSUME Akihito, DOI Toshiya, GI Ichi, UDA Tatsuya, HAKURAKU Yoshinori (Kagoshima Univ.);
SHIMA Kunihiro, KUBOTA Shuichi (TANAKA Kikinnzoku Kogyo);
KASHIMA Naoji, NAGAYA Shigeo (Chubu Electric Power Co.)
E-mail : k1435675@kadai.jp

1. [XC®HIZ

Fx 1T Cu #FERLTD Ni ho& Cu/SUS 7—7F ki
YBCO Rz {ERIL, B BHICB W TERL Lo
BRSBTS (L) BMEONDIERFRELZ[1], Ll
AR N I (SMES) L g ~D)s A E & 2 7=
B, BES R O AT+ TidZw, 22 TAENIRSE I 3um 3um
B35 L EREICh ESEReHi, Br=u e A —EiE (a) pure-YBCO (b) 770°C
AL7= YBCO MED/ER AT 572,

2. BB LUERAE

FE 3. SrTIO,(STO) B dfh AR T BaZrO,(BZO) U
L7z YBCO #BEDERMEMHEZMRFILI, RIC NI HoX
Cu/SUS 7—= LIz Ce0,/YSZ /CeO, H [ E% PLD ik T
FERRL . L TED FIZBZO ZHMLT YBCO 34 1 A%,
L7z, BZO ZUsIL7= YBCO #iRIE, 1.5wt%BZO ¥R %R
A L7z YBCO BEfIAZ IV TIERIL 72, S/t /. BR Fig.1 SEM images of pure-YBCO and BZO-doped YBCO thin

(c) 780°C (d) 790°C

TR ( TC) VR M A THEL  REHREE I DWW T films : (a) pure-YBCO (b) 7:=770°C, (c) 7.=780°C and
3B E IS (SEM) 2 W THIER LT, (d) 7:=790°C.
3. BERLHER

1008
s

Fig.1 12 STO _LIZ/ERIL7-# o> SEM iz~
BZO Z#¥NNLTZ YBCO {#f5I1% pure-YBCO E[RIZEDHTH
Wyt 7o | VB CRGRI T D LA b o T2, 107r

B//c @TTK

Fig.2 |7, STO B MM EICHBIRIE( DL TE %
WU B CRSCO [ITRIBIELE: L ORI 0.
VR T, Y ORMRIEE 23\ T BZO AL ;

YBCO D 1773 pure-YBCO LV HTD J O TH O YBCO
-3} ure—
IS TNDZEN DD, T2 .13 780 FEDOLEN K 10 A gzo—doped YBCO(770°C)
BT [ OIE T A2 b5 e b T, g B0 doved ggggggggg
Ni #>% Cu/SUS 7—7 LICfERL BZO ZUL7 104 2 ‘

0 1 2 3 4 5 6
YBCO #BEz W TIHE, Y H#E T 5, i
BBV, H ARG D Magnetic field (T)

Fig.2 Magnetic field dependences of critical current density in
pure-YBCO and 1.5wt%BZO—-doped YBCO thin films.

4. BEGRK
[1] Tokudome, et al., J. Appl. Phys. 104, (2008)103913.
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Angular dependence of critical current of c—axis oriented YBCO films including a—axis oriented grains
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1. [FC®HIZ

YBa,Cu,y0,_; (YBCO) X, EfSitfiss B.,7% TTK Th @V Ml
EHERFT D720, MM BA%EEZ BIRLIZMERNED BN TS,
YBCO ##t BRI DOFRE DO — DI R FHEORIENRHY, R
K& dE = TR BT D500, L — RS e
DWW THAE SN TND,

AHFFE T, ARy HBEIZEVERILTZ STO(100)F LY
MgO(100) JE47 I ERLL 725845 A0S a SlEC 1A KL 25 o
YBCO U SWC, IR ERIBEFEIL TOT, KOEDFA
FERGR A E AN E L= DO THE 5,

2. EB&

HIEORIEIZIE, DC ARy HIEEE W, ¥—4Fvb
13,Y:Ba:Cu=1:2:3 OFEREAR MM (50mm ¢ X 5mm J&) THB,
250Pa DERFEHN AL, FEHIEER 900°C, LEEIR 160~
200mA T, MgO(100)E:# 72 L STO (100) HiAk FI/ERIL
TWAL1], B FUREE T R B IC L > CHIEL 72, L&
HET D720, @FEE A —=  JHEL, 7V P RERL
72o WIEAE L PNICRRE 2 L, TR SE 35 16 fE Ik CiRLE
EHIEIL 2200, JARIELE,

3. X #REl1

miaEl e, 70138 90K fz% STO FEMIZAERIL -3}
A TIEA LTIV EDIENT, BEITFAROFE SR AR F iz
I BlE S D, MgO %*ﬁ THREL 72308 B I, Aim
WZASRALZ VRO YBCO REDABND, 3 A O XAREHT
KA X 112~ T, YBCO06)D[AIFTE — 27 DF{IZ(200)DE
—INALNTZ, X2 OREB T, BUEFA X0 /& (200)
v —InRbNT,

4 EuuﬁEE.;JIL:J#

SRR LT, BB - TR R lmm [ZX LT L VA
L7REDfE 1 V/mm)&bf:o SO AR A X 3 & 4
WRT, BB A TIL0=0" (B&35 5 oS ZEAT) & 0
=90° (Wb 7 A I e E) O 2 T CE— 278 bz,
IRIEASRERICIBNT, 0=90° D/ 1X6=0° O LEIDE,
72, 0=90° TE—7Z R~ TIRIEIRES, 6=0° O —iF
IR AR e e/ NS Ao TN, 3B B Tk, 0=0°
TOHRFRNE —IRFBHHIL, 0=90° TILBHEF/RL —7IX
FROLNT, IBEHDVNIHIGO LR LELICHEMIZIETL
TW5,

5. F&oH

VERIU -0, 1ZEAL ¢ BHELIR CHH23, a BhECLH O
oy EilERb 5, ARM BIELTIY, a filifid (a1 %5 Tealkt
F T, EITBORS R SIL, TS a il o
Sy EHERIEND, BT L DE T DO T a BEL AT
DN ETFELD /B A AR METIE 0 =0° £ 0 =90°
D 2 FFT T — 2RO,

SE

1. M. Suzuki, et al.: Abstracts of CSJ Conference, Vol. 79
(2008) p.80
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Effects of deposition temperature on flux pinning properties

in YBa,Cu;0, thin films with nano-rods

AW IEF, ATHE BUZ, JIE EEH IR AL S m K EOLTR)

HARUTA Masakazu,

MAEDA Toshihiko, HORII Shigeru (Kochi Univ. Tech.);

MELE Paolo, MATSUMOTO Kaname (Kyushu Inst. Tech.)
E-mail: haruta.masakazu@kochi—tech.ac.jp

1. [XL®IZ

REBa,Cu,0,(REBCO, RE 11 Y & LIEA 370 58) D
ERNZ I\ CT /Yy RO N ILHES N CO R BIRE &
Lo EIicEZTHD, 2 ET, ErBaCuO J# I~
BaNb,Oy(BNO)FRANZ Y | #1112 BNO )/ my R&iE A
FTHIELIZRIIL TS L BASI T /ey RIZERIR E o
WEEZT, ZOBEBPET HIEN D> TET, T /1
YROIZREEALIZIY , R AR B DS BBOR E | AKAF
LTS D, LinLedin, sEREEIZLS T /oy ko
TERRLHE R = TR D BIRIT L 3o Ty, K
FFETIX, BNO F/myRAE A L7z YBCO A piRE B
AL CIERLL , B Y = 7 R AR~ T,

2. EEBAE

PLD #i2&Y YBCO #f5% STO(100)EfE 5 Hapk _FIcE
#L7=, BNO % 3.5wthiRINLI=2—7 v e W TR 52
L2 YBCO #ifi5IZ BNO /v K& ASE 72, KrF =
FU LV ORERAEEBSLIPR=RLF—1TZLEN
10Hz 3L 340m) Tho7e, AEEH D2 1% 200mTorr &
L. FEMRIREE( T, RRIBHEED) % 770°CH5 810°CETLELEHE
TR EAT o7, Bl ORISR RS T T 425Co
RANT = — NV &fT o7, BEREORE DT DB 2R
100pm, £& 2mm OAN YT A RITIN T Uiz, MG T-1%
WCEBREEATV, JRPT— IR EE R E LD R AT a 8 L,
Eik— BRIV = T RTGA—F R LT,

3. ERBLUEE

Fig.1 |Z 7.=770, 780, 790, 810°C THEM®EL 7= BNO F—7
YBCO MDA W Wifipar7 3, AN Al RS TIE R
MORIFRTHBD, HARIGESICERIIELL TD, 20
BEL Dty a At — N —ldE B &5, B, LLF Ol
Tl strong-Bose—glass JRIEL 72> TNDHEE 2 HILD 2, Al
REITKIFL OR AR 328 CTEsh, 7,=810°ClTI T
&b B, NKEL T T AL 22> TS,

WELTZ B~ Rtz RFTRIES R B (L) Do Fie 5
Bl —aL—arBRET L 3 ICES<HHAL 7 v
TATEITVD, B = I RT A= B H LT, Fig.2 2
T=190CHLVBI0CIZBIT D =2 T RTA—H m D5
KRS, m Ly DA ORE RT3 A—4Th
D, Fiz mtl IR TR —IRIRIEBIRE (IR TS £/
BMEDHEERL CND, mDBESHEIFHEIZIWNT 72790 T
1% 2T, 7=810°CTIX AT LIz 7 m—RAE—s B AL,
m \ZE— 7N AONDR T, J, DO R Y —T 1T
TWAEIEERLTND, 2Oy —T 7 O34T /ayR
ICROBEHARD N R I LD ENTWAZEITN T 5 &
EzZbND,

VL DI, Relfifgdh, -/ itk @ T2 0%

A DSRRIBEE B 1 TR AE L TWAZE RS DT, ZDZ 2L,

F/ryREE AL REBCO MEIZIWT, L AREEOm ki
VIR BE D EE AL AL EE T D,
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TR E Y (A-STEP) OB Z =T CEELI-H D THD,

SEXH

1. S. Horii et al., APL 93 (2008) 152506.
2. L. Krusin—Elbaum et al., PRL 72 (1994) 1914.
3. K. Yamafuji and T. Kiss, Physica C 258 (1996) 197.
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Fig.1 Irreversibility lines for YBCO thin films with
nano—rods deposited at 770-810°C.
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Fig.2 Magnetic field dependences of

m for YBCO thin

films with nano-rods deposited at 790°C and 810°C.
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Thickness dependence of critical current density in GABCO coated conductors
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1. [XL®HIZ

BE, BMATCLERIERNEREE J2HT5
RE(A7 H38) % = — MM OWFFEBZE 230G 1A T b,
FRAL~DBRNSL > T& 7=, —fRAJIC PLD {E CTHRYES
iz o — FRPIHMEBSR ISR W TR J, T8,
EEBEOEX d D 172 RIZKHHI LT J 3803 5([1],
F 7o, ARBRAEIE T J, SRR/ N S VR 3 — M
IZBWTH, EBEAER CIIIcEmWY J, &b, T
J BREL TV DHERROESFHOE = 7B
B, BEBYUEOREIOEELZ T A0 THDH[2], T
BRI -T2, 2 — MM ORI LIEC
o TL %, BIEZOa— MM EAWTH/FSN @
EEIGHBSICHBESE A AN DN, OIS
Ik 72 F R BRER NN D Z L1275, Lo T
A% OISR ~ORHAOT-OIC b BEEFOES & J,
DFEIINEE A EARIFE O BB A ISR 2 L ER S 5,
AW TlE, BEEEOE I NE/R D GIBCO =1 — MRbf
D J, OHNBER A EREEEZE L, BESEBEOE SN
INSDENEIZED LI EBEEZ D0 E %R T D,

2.%E B

AWFFETHWZ RE %= — M IE PLD £ TIERLS
72 GABCO =1 — M##f T, BEEEOEE % 0.5 um 25
25 um FTEERTZ 5 5ThsD, BEUEOREE &,
SQUID #/15#+& F WV CHIE L2 R T, % Table 112
T JXE RIS T 1EE T, LR A B RS
HTk R SRR B M B JE e 2 —D 20 T~ 7 % > b
EHALTCHEZTo7, M. BREa— MR OIEW
Mk L CHEE, $72bb clilfimE =00 LTEHEL
77o JAXE=1.0x10*V/m OEFRIELEL FHWNTHRIE LT,

Table 1 Specification of specimens

Specimen #1 #2 #3 #4 #5
Thickness d (um) 0.5 1.0 1.5 2.0 2.5
7. (K) 925 921 922 923 92.1

3. HBRR U

Fig. 11T 77.3 KIZBF H#2 L#5 O J, OFIINRER A K
TEPEZ 5T, AR ab SEHE AT Td 5 6= 90°T 3 Tl
BB O JITA IR L TRIBRZE L E RS,
— 07T, #5013 J. OEITERIICZD2IE TS 2203, FIN
4 ERTENEL 0 = TOUTED BRI 72 B b & 7D, 20
BZIREORT L LICEF L 2D, ZHUTERLIC L
D, ZOBRFHTEDERDE L OEANERET D,
£70. ¢ WHTNCHR I 22 8E81%., Bu# (2T
#HS DI, DFMKEL o TNDLZ ENbND,

Fig. 212773 K & 70.0 K (23T DR % ab w7 AIZ
MATH/ED J*P L. ¢ WA TZSED JS & DL
T BRIV NI DBRARAENE 2 TRT, ZORERN S|
#SIFEBULIZ L D =90 TO J DR TIEH 528, B
Ttk hE < BB OB A TR R AR
DENTWDZ ERNDDD, ZHUE ¢ SiFMOBRTT
. R O BRI TR DR D 5 AN
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Fig. 1 Angle dependence of critical current density at 77.3
K for specimens #2 and #5.

50—
773K 70.0K
2 (o) a
ap " ]
. 30 .
20
% O
= 20t ]
10} .
0 1 1 1 1 1 1 1 1 1 1 1 1
o 2 4 6 8 10 12
B(T)

Fig. 2 Comparison of the J,*2/J. at 77.3 K and 70.0 K
between specimens #2 and #5.
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Effects of magnetic substrates on AC transport current loss of stacked HTS tape conductors
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ARSI R CIE R A i Al TR CE D, AR

el E T D LARRDIEET DLV ‘5F‘ﬁ%7ﬁ§&>é. L7zhoC,

B A B RIS A T D7D R I O R A
WELIRD, FEEEOBRE _U\*{#:T“M%ﬁ%mﬁ@“éz%
DD, EBEICHOONDBEE AL CILBEBREHEC
T RIBEESE T — 7N LB ICEES b,

— D YBCO T — 7 M 1T A AL TBY, Zhb
DR NRY =2 DRI IS TRAETHBER B RNE
fEL7=01). Frz oA/ IR ER LA O TR AT 21T 57222
5, ENENDFEE S — N Ko TS AT N E L B

DLW h otz A, 2SO FEEGE R LIRHTE R LD
BT RY, A RE S AROBE R RSOV TR %
ToTeDTHETD.

2. REBRAE

Tablel {2/~ 954750 YBCO #64 % IV - A& 8 (R4 Y
L7z, g/ 7 —213, Fig.1(a)~(c)D X512 YBCO #bf D%
PEEAANIR 2 BED AT 72 Model A, YBCO JE IRl +-% 850
{T1F7= Model B, BaMEEMRIE YBCO JEIZRED {1 7-
Model C @ 3 fi¥EEL, BRI H 7 v T — 71 Lz a b
L7=. $7-, D712 Fig 1(d)~OW =3 F g8 A &/
BIL7=, ZAHOREEEAEIT Model A~C DB LRk
M AEEINZE I Tablel [Z7R$REILO Bi2223 #kF& Ni 7—
TSR TRY, b8 % — 13 Model A~C & Model D
~F CENENRIEL TWA.

WEATARLRE Xy AT 7 o O TR R R

I T o7, BN T 2L X v 7 O8Ee HikITER

N—TBES T EERA L. @EERO BRI 60 Hz
LU, AMEE 0.1~0.9 FTEIIE, WIRERREBHIC
Ko THEBREI T,

3. EBRHERRUER

WEAR B RMERERE Fig.2 [TRT. ZOFERLY,
Model A~C TIZTREZRBEIRAITRONRNA, Model A D
Gt 3mi<, Model B O8E D B, £L T Model C D3
BRENLO BRI REL R DT LMD T,

Model D~F D& R i KEFKICHE LA,
Fig.2 IZ7R 4912 Model D DBA M B IEL, Model E D
ANEbEL, FLT Model F OANENLD 748
KAlE72Y, AR AR CIEFICRERBRELD ORE R
Lot
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AC loss [J/m/cycle/&]

Tablel Specifications of the YBCO, Bi2223 and Ni tapes

Ag

YBCO
Ag

YBCO tape Bi2223 tape
Manufacture AMSC Critcal current /. (A) (77 K, 0 T) 76
SC layer : thickness (m) YBCO : about | Sheath material Ag
Substrate : thickness (m) Ni-5%W : 75 Ag/SC ratio 17138
Stabilizer : thickness (um) Cu:50 Width (mm) 23
Surface coating : thickness (um) | Ag sputter : about 1 Thickness (mm) 0.18
Thickness of Buffer stack (um) about 1 n value 21
Average thickness (mm) 0.18-0.22 Nitape
Average width (mm) 427-455 Width (mm) | 225
Minimum amperage /.. (A) 90 Thickness (mm) | 025
Cu A9 Cu » [
> YBC
Ni-5%W INESEeWY Ni-5%W
Cu ° Cu Cu
Cu e o Ag =
Ni-5%W NI-5%W Ni-5%W
Cu Cu [YBCO
(a) Model A (b) Model B (¢) Model C
Ag Ni Ag Bi2223
N o L~ ]
) Ni [Ag | Ag Bi2223
Ag Bi2223 [ Ni | | b
*(d) Model D (e) Model E (f) Model F

Fig.1 Six models of the stacked HTS tape conductors
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Fig.2 Characteristics of transport current AC loss

and loaded current
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IS O RSN E L, BRI S F— Lo
f&%@ﬁéEfﬂf;é\mz{t@“é_ms%mot. EHiZ,
Model A~C OREMERITIZELBAMR ARG A DI 282353
Dofe. LizidoC, BBEEEKREBMIEROEL D, £7-HiE
NG = H AL ST DL, BMEIR~DIR AR I L,
iﬁfﬁéi@;ﬁ: CIRAVD R A (B T 7o, Fig.2 Ok

ZAAERE SR CIlEB R RICENE T EE 2 6.
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RE123 f¥#t DERSR B DRE - G K FHE LM ILIEDIRES

Temperature and magnetic field dependence of critical current of RE123 coated conductor and its coil

AR AHE, (LE RE, [LE B, KRR B, FoR OMERR, 3R @ (STEC) ;5AfE e (JLk)
HOMMA Hisao, YAMADA Yutaka, YAMADA Yuichi, OHKUMA Takeshi, [ZUMI Teruo, SHIOHARA Yuh (ISTEC) ;
IWAKUMA Masataka (Kyushu Univ) ;
E-mail: h-hommaQ@istec.or.jp

1. [ZCHIZ: FT4F, Y B OEREEIZ—BEAT
ETND, LU, Bt I, E£72, fl 2 O D
o Tnb, BIZIE, IS IR0/ N &SR EITIT0
BB L ABRER AN LY BEEaALE220~30K 2@
HUTHEATAZENHESIL, ZOMAERE TH 357
DIZITHAM DI | B IRAAEREE ThH D, 4Bl RE123
M OERFVER £ . DR BEG KT REL, TR R
Z HACHIEI[160K CREMEFH AT o 7o v r —F a0
W SR BT AT O IR AR A R LT,

2. B RUFHEAE: 1O [OWRE . BES R
100 um EDONATaAHEK, IBAD Ny 77— &
GZO/IBAD-MgO/LMO/Ce0,, GABCO HEEEE 2 1 m, Ag
2828 20 pm HEET L(@TTK, s.£.) A 500-600A/cm—1E
DM Ty F L I EVIE4A0~60 pm, B Imm DTV
UHERE 3mm A DB D RF— U ETER LT, MTHED LI,
380A/cm TH-oTz, WHIC LB M A CREM R
Fr— LU, JREE 30, 40, 50, 60, 65, 77K, & 0, 1, 3, 5T,
T A BE TR R Ol C IR B e 2 0 EEL T, 60~210 &
TLERELE, LAIEX, dHz D = A AL, 7V 0P/
DOFAEE 10 V/mm T LEAEFELI, 2) /3 —FaAfL
TO [ 537 LR AEOLDIC CuAyF 30 um L7=ER
50m ## & O TZINES 80mm, #ME 154mm, i3S 6mm, R
134 X—r O NVERRIIL T, BiEBELIZRFOR
LR AiEFR L, 1) ORERPLAA NS TORM O [ %
K, BEBEIROZE L) 2L,

3. $&R: Fig.1 12 5T @ [ DIRERAFEDORETHER KO
SCHRE (2773, L (TTK, OT) DE T L L=, IR 30K
T L(TTK, 0T) @ 5 %, 40K T 2-3 {2 R4 P Ih b5,
E L ELTZ,

[ OREEAERAEIETIE, 160 EMD 200 FEITET £
AT — B LR | 180 LR [ i3 g<72oTD oy
NN, ZOYHEEND BISO A EFHZ A 0 2L
T, ZOWHEERFEZ Fig.2 1T, EIRTILA 0 2310 FELL
T ToH-ot223, 30K TIL 28 EETIRN -T2, T72bb, LAV
JE DRI AR AMEIEIZ L TN B, IA NV DIREERTE
Z2DE, AANVND [ 3TN ELTHIEERLTND,

Fig3.1Z=A /L0 60K & 30K TOD [ 5547 %7, L53AiiE=
ANHFDEE oAy DO 1K H CHIBE TOIANVND [ 537
ZRLTCWA, 60K Tl, IA/LVOWNEEDD 2 mmD)L B CThidr
F4E 30 BEDEA TR [ E7po7278, 30K Tid, NE)»
D 6mm, WA 43 LD B ERBIR L7320, 2R [,
DA RESEILLTND, ZHUT, KIRICARDITHE, i
O FE LD BN REL IR0 THD,

4. F£EH: 1) [73500~600A DY ZMIT~Ar0 7Yy
UM LERL T ARRTO LREEIT-72825, 30K, 5T H
T77K, HOHIHITHA 5D R [ 2R3 e b,
Fro ARIRITRDITHEN | A BRAFPEIC R EEE T DA
MIRBDBZERN Dol ZHUE, IBEICKDaA VN DGR
BN E DD EERLTND,

2) T N —F T A LT TI0K 60K D S i D
SAERT LT A, R BIR D /N 72 DAL E 03 N
DOIMRUIA~BEIL . WO b KESE LTz,

5. BiFE: ISTECHERICIHM=ERH FTOIGNED Z
s RSt B3V oORE - FEliA L CTIEE,
BELE9, ARWFIEIT. (A )T AR ABEEE IS HIN
BT a2/ O—HEL TNEDODZEEICLY EhEL 72
HDTHD,

[

Blc.5T 4 GABCO/IBAD-MgO(Inoue et al)
5 = | 1e3.5MAfem2, B 1pm
5 ) 0 GdBCO/IBAD-GZO{Inoue et.al)
=3 Jed. 1A feom2 L 2um
'B"- r &
E . ® GdBCO/IBAD-MgO[Awaii et.al)
Ll | - Je3.7MAScm2 B 2um
* oW
Q L I
. © GdBCO/IBAD-MgO
20K 30K 40K 50K GOK 10K BOK 90K Je1.9MA/cm 2,18 M 2um
Temperature[K]
Fig.1 Relationship between temperature and critical current
at 5T perpendicular to c-axis.
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Fig.2 Relationship between temperature and A 6 .
A 6 : characteristic angle range in Ic- 6 (magnetic field angle).
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Calculation Coil Current 191A Calculation Coil Current 450A,
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Fig. 3 Critical current distribution of quarter coil model
at 60K and 30K.
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Preparation of MgB, through the decomposition of Mg(BH,),

B 2R, /N Y, RER TEBIINIMS)
FUJII Hiroki, OZAWA Kiyoshi, KUMAKURA Hiroaki (NIMS)
E-mail: fujii.hiroki@nims.go.jp

(FF) MgB, ##Hi%, —#%A9IZ PIT 7 TIERIESLTWD S,
BNz J RS LT DTS AR RS & O LN EE T
b, TOTDIZ, FEHR DI Mg IRITITRE % 72 THRH2
ENTWD, —F, B REL T, ftliH oxt R L2oTH
DAEBTELT 7 A Ba-BYa i I, TR A ek
BT HOIXREEZ DRI THD, RBFFETIEZO a-B &M
WP Mg (BH,) , DESRIZ L T MgB, Z1EHLL . PIT %
FHFRER ~O F O "l Re AR T LTz,

(3EER) LITFORIGUIZHESTH T Mg (BHY) , 2457,
MgCl, + 2NaBH, — Mg(BH,), + 2NaCl

R FREIFR AR AR — LV T 20h, 1:2 DETRALE
%, oM RET—T /L 48h EFXET, Hi O CIEIRL
T OREMEIR IR A TR 2 OIRE TRz S CH M KA ST,
BICZOMHRE Ar K | Fix ORECME MRS T=,
(#ER) T2 OWE THMREL THEONTZ AR D XRD KH>
B, 180°C LL T TIXKIEAH Th % a-Mg(BH,), 55641,
220°C CTlEEIRAHDB-Mg(BH,),. 300°C TIXT7E/L 77 A
BEHITZ, B-Mg(BH,), & ffi 4 OIRE CilgX 7= £
? XRD [X% Fig. 1127~ 300°C T MgH, 234K L, 350°C
THIZ Mg WAERKT D, 450°C T Mg & B OSREEZD,
500°C T MgB, MIFHIHTHELIL, BHED Mg & a-B TD
SO ERIRRFE DIRFE Y S Tho T2, UL EDRUSIE, BLF DX
NTHETeHLDEE X BILD,

Mg(BH,), — MgH, + 2B + 3H, — Mg + 2B + 4H, —

MgB, + 4H,

Fro W OYE R a-Mg(BHy), THT E/NLT7 AT, i
AR ZIZIE HAH D MgB, Th o7,

Fig. 2 1Z Fig. 1 ® XRD IS LIZAERM D de il i
AT, 400°C LLF Tt MgB, AR L TS, it
DY T FIATBPNS 2D, 450°C THLUIIE AL, 500°C LA
LETIERES 2T FANBINES I, iz, 20D T 03 35K 12
ETHoTo, Z0D T 0% MgB, DEE 39K LOH{KLV, XRD
BI76 MgB, D 110 B —2f7iEA 0.2 R @A EAIC 7k,
G| a iR OWEA CODZENHL)E R oTz, ZIUTRFE
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EHLZLALDOERBEIIL, ZORFBEWRN T AR FOERKLE
2o TVBLDOEEZ LD,

PLEDZEMS, AT PIT EHRMERICE A e T
borEEbIS,

) :MgH2 A:Mg % : MgO
F AL DL R B AL R R LR R BN RN R
1F — ]
F (d) 500°C =%

() 450°C

relative intensity (arb. unit)

:—(b) 350°C -
(a) 300°C -
SR, S . :
] r. vy, - MAri nermas
20 30 40 50 60 70
20 (deg)

Fig. 1. XRD patterns of B-Mg(BHy), heat treated at various
temperatures in a flow of Ar gas. XRD peaks assigned to

MgB, are indexed.
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Fig. 2. Temperature-dependent dc magnetization curves for -
Mg(BHy,), heat treated at various temperatures in a flow of Ar
gas. The data were collected in a field of 10 Oe in a zero-field-

cooling (ZFC) mode.
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Hemoglobin ZiRANLT= MgB, /N ILY DEBIER 4
Superconducting Properties in MgB, Bulks Synthesized by Hemoglobin Addition

Wl R SRR VERERS (H AR RFH LS ; Al F8(University of Wollongong); AfRH ¥ (H AR FH L5
NAKAYAMA Yoshitake, KASAHARA Seitaro (Nihon Univ.) ; MAEDA Minoru (UOW); KUBOTA Yoji (Nihon Univ.)
E-mail: MPD@nihon—u.ne.jp

1. IXC®HIZ

)R RBRERO P Tib @ Te 282 MgBy XL T

Jo B0 ESWDHTD DRk &2 2T TD, Jo DHUGE
Wi, BINAIE L C Vitamin C DR FEEEATLEM A
HTHHIEBRRESH TN, I

2 iE, MgB, OFEMAILLTES FOHEEMTHS
Hemoglobin(LL T Hb EFE9)E AV, ZOEIEZ RIMAIICE
{bEHT2 MgB, 7SV 2B | O bt LB R P
RO THET B,

2. EE&

FAW =33 1T . B(99%,<1um),Mg(99.99%,3-5mm) & Hb T
»7%, HbOMgB,|Zxf 95 &/ — 11 1730,2.5,5,101Z%F i
T 5L, HbEBEZENENFET D, ZABICKIN T HHb
EBOFLARER 2 IZIRE T 5, ZIVO3IFEDIR G EBH
RZR] 2 \ZHE TR O 7L AR A L, 9t CTLOSENEL , ik
BREAER T2, 2N DEArFEBA P CTaH IZ7ED ., TV
TMg:B=1:11Z72 2 LOICMgM KA RN L 7o %% 7 — 7 #s# T
TaB#EHETD, ZOTaBEE A HEFICEZEE A T2, HbIE
WO AR IZ1100°C-5%3 £ 710°C-6FF[H] D 2 B [ 2 AL %
1TV, Hb TR R AR131100°C-543 £710°C -24 ¢ (5 0> 2 B
MEEVILER 2179, I R ISR MgZ B BRS 72012, ZDTa%
R EBIT Tl A FEIZEZE S5 AL, 695°C-3047 DEVLER
A BT 5, RBOFE LA Table 112777,

ABtO R E IR ML L OJESEM, XRD, SQUID% A
WD,

Table 1. Specification of samples

Sample  Hb/MgB, (wt%) Heat Treatment
#1 0 1100°C-5min and 710°C-6h
#2 2.5 1100°C-5min and 710°C-24h
#3 5 1100°C-5min and 710°C-24h
#4 10 1100°C-5min and 710°C-24h
3 HER

Fig. 1.IT#1,#2 #3 #4D15KfE DSEMA A— T %77, LD,

#F1EDHH2 #3 #4EHb D IR E DB E ST MgB,DRIR A
0.4pum»5H0.2umE THIN < 72> TD, Fi2, MgB kLR 10D
BN LIS TNBEITH D,

XRD/Z = nh, T _TOREO EAITMeB, THY
DI DTEMgON B LM ITITHFAREI ChH N bh 0T,
U=V MBHT L0 3R 6D 72 & 3R BFOME - E$al L. HbIRED
HEMETIZ, alTfi/ LD, Fi2, MgB,dD(1 1 0)iEi DY
EIRITHOIREE L EBITHINL | FEMER S L TWD LA R
LTW5%,

Fig.2.1220KIZ 31T DI D E R BEIR AE M Z 77 T, Jold
SQUID CHIE L7 i iR 1Y | YLz Bean® T L% H
WTEHE L7z, HbJR BE OB & SR IR it psisi b
T BN, BRI TITCI A R L, B2 DI 3 b K
ot

Fig3.12 & 3B DT (B)E T DHbIEFE K ZMEE =T, K
W3 ClE, Te (B)E T IXHbIETSMBEIO# 13BN, Ffish
S, Hbils MR O#2 #3031 L0 @</ oTd,

PLEDZEIOHbD TN, MgB R HAME L Sl 5

MAREIE, £, a2 MFO DT EITLD ., BT BELAHE

— 207 —

KU Jew Te B)RTin DN E A CHEBELIZEEZBND, L
L., HbIEEE D 10wt% = TH K T2 ET((B) DD 3K &<
D JDNBA LTS, BEMIZRMREHE Y B ST 5,

Fig.1. SEM images of MgB,

g
L
<
NS
B(T)
Fig.2. Jc vs. B for all samples
40 T T T
T.(B) T,, B
- 0T
3 -0 & 1T
-0 —e 3T
_ A A 5T
% 3
~
25
20¢ | | |
0 4 8 12 16
Hb / MgB, (Wt%)

Fig.3. Ty and 7c(B) vs. Hb / MgB, for all samples
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Superconducting Properties in MgB, Bulks Synthesized by Vitamin B,, Addition

A CREAC, HRIL EEC(B RERT) AT FE (University of Wollongong) ;A PRH ¥
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SUZUKI Masatomo, NAKAYAMA Yoshitake (CST, Nihon Univ.); MAEDA Minoru (UOW); KUBOTA Yoiji (CST, Nihon Univ.)
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1. [XL®HIZ

MgB, BREROEAbIZIX, FIZE R EIRE
LERHMERHD,

T, 5 C 2RI A7 ICH Y O Vitamin By,
(VB) RV [1], ZOEIEERBNIESIET MgB, N
NWIEAERIL | ZOMBIEEREE WS 5,

B Je %)

2. 58

W3R 3EKIE B(99%, 45um), Mg(99.99%, 3-5mm), Mg
37 (99.9%, 150um) & VB, (min 95%, ¥y7R) Th 5,

IXUIZ, Table 1 IR TEIETMg MK, B& VB, % Ar
HAHT 40 Sy FREAOE T 4 EORA M ZEM T2,
INBEH & A MRR O L ABZ AR 9t T 10 Sy EINEL .
JEf A% 4 (HIERT 5, ZNENOIEMIRIC Mg 2L T
ELLEA B Mg=1:11275X5L T Ta BIZ A, Ar %#
RETT—IEEL, #9835, ZILH0 Ta A 5EIC
Zegt AL, BVLBLEE 7= 1100°C CEVILEERERT =5 %) F'%
BSLEL D | F5iV VT 710 Xk 760°CT 6, 14, 24 B 0BV
R (CBERERVLER) 21T T2, D% 695°C T 30 4B
BT Mg OBREEITV, REAAERIL -, 3Bt o/ALE
BT, 2 F N XRD & SQUID THEAfL7Z,

Table 1 IZ/ERIL 7= B A%~ 9, VB, & B DE &0,
5.3, 10.6, 21.2wt% D ER (K% 4 FEEARE L7,

Table 2 {2 MgB, i VERUZ IV = - B B EVILER 0D S {1
ZRT,
Table 1 Pressed mixtures
) Mg powder B VB,
Mixture
(wt% ) (wt%) (wt%)
#1 8.4 100 0
#2 8.4 100 53
#3 8.4 100 10.6
#4 8.4 100 21.2
Table 2 Heat treatment conditions
Ist stage 2nd stage
Condition T t T t
(c) (min) (c) (h)
1 1100 5 710 6
2 1100 5 710 14
3 1100 5 710 24
4 1100 5 760 6
5 1100 5 760 14
6 1100 5 760 24
3. #R

Fig.1 238D XRD D/ —2 %734, ZhdvaToiR
BEOEFHIE MgB, THY, Rl D MgO 1% VB, D&EIZITIZE

LAEEIEL TR 5 D5,

Fig.2 IZ VB, DR FEN BRI ZHFUENC, 20K TOR KD Je %f

— 208 —

SNBSS Bey DT F7 %73, ARG Tl VB, OGO
B E Je &R TN, 2.5T BLETIE VB, & 5.3wt% s
L7=REIR b E W Je Z7RLTWD, £72 VB, = 10.6,
21 2wt% RN 7308 C @ BGS CIE BRI OFEL R FR
ENENLLED J B/ LT,

#1,2,3, A TIERIL 72 3UB O 2 O ST FhZE 4 1.85,
1.68, 1.47, 136g/cm’® L7225 T\, VB, IEENELRDE
BT 5, FENENORK Jo X, K% D VB, RIEDF
KIFEELLETHY, BEICHAIL CTELRDEHN A 5.

PR Y BT 5,

MgO
v #4-5
| A Aa A A
; k v #3-6
< J A Aa A A |
N
Ly v #2-2
é | A A A A
Q
RS l v #1-3
L A AAA A A
- 238 328 A
(=} [} S [} —_ o — O O —
(=] — — (=] — — — N —
I I I I I I
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XRD patterns

Fig.1

2 #4-5 ] ] ]
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Fabrication of MgB, thin films prepared on Al tapes and their properties

B R, O Rk, kZE B, BggE =R (EIREBRE)

RS FRI (REARY);, W% TEIRH KT, M B

HE SR

COUMIERES); dbn 1= ('E - SEHT FERE )

YOSHIHARA Kazuki, DOI Toshiya, NAGAMINE Noriaki, HAKURAKU Yoshinori (Kagoshima University);
FUJIYOSHI Takanori (Kumamoto University); HATA Satoshi, SHIMADA Yusuke, IKEDA Ken-ichi,
NAKASHIMA Hideharu (Kyusyu University); KITAGUCHI Hitoshi (National Insitute for Materials Science)
E-mail: k4658264@kadai.jp

1. [XC®HIC

HBIEE MgB, 1206 SR T, 2V8 8 BB A T T
m, R PTE J ALDOFFIENRT T2 TS, MgB, A4
O FERTFIETHD PIT HETIE, MgB, fbsbhi oA
BN, ERAL-VO J, BT, RIFFE T
HEEIERED MgB, #6 OE AL AT EEMEE T+ 5720
Al 7—7" 112 MgB, #IRAERIL | £ DFFEIZ DOV TEL
7=

2. EBAE

MgB, MR H 72218 (200, 220, 250, 280°CHIANEAL 7=
Al 7—7 BIZETE —LFEEEEE AWV TER L,
DORALIT, JFEHCdH D Mg & B O EE AL (2 ha—
NFHZETHIFEL . MgB, #IROBIZIE 250 nm LL7-, I,
(Jo)DBNE X IE IR 4 S 1155 FAV \fﬁfoaoto 42K T@iﬁu*
X 6 mm EDOFEZDOFEETHIEL, 20 K IZHBITHHIE

O F U THENCIN TV D E R L ThBITo7, (42K ’C(E'J
ELTEHOERIL MgB, A HWDZ LM TEAe) > T,
20 K CTOREIZILE—SLETERLZRID MeB, A
ML)

3. %*%t%?f?

Fig. 1 12 X SREPTHIE R R 2773, 220°C~280 C’Cﬁﬁzb
7= MgB, %H% WZBWT Al 77— bo T — 7 g
MgB, 0)(001)@5:(002)@75%@lﬁl%ﬁt"—awéﬂméhmx
ST, ZOTZEMS ¢ HhELH] MgB, A ERICETNDIEN
R TED,

Fig.2 \ZHALDIRE KM Z R T, MERL7- MgB, M#IX
WIS KB bR R T e BBREEIRS L QDI R
TET, BRI, EAUREE 220°C TERILZ# KD T, 13 29.8 K
& VERIL =MD hChRcb W T 2R LT,

Fig.3 IZHARIEEE 220°C TIERLL 72 MgB, #IED 4.2 K., 20

ZRID J ORI TEE R T, 4.2 K, ERESE(<2 TICE
F2IIE56 AZHZ TV, B FDDFEANKEL,
IETE7AE DS E CEZR D -T2, F2, %ﬁmi}% 10 TIZRWT
H 1 MA/em? LA ED J,. 2 LTV, 20 K IS5 J 13, 4+
ERES 0 T 128\ T 1.2 MA/em?, 4 T 1238V T 0.21 MA/cm?
ERVWMEZ R LTz, ZHDIE, fEkO PIT L TEREN TV
MgB, B4 D J AT, 0 TIZBWT 10 £LL E. 4 Tick
WTIE 100 LA E @V MEZRL TS, B J, 08 S
FiE, fERD PIT HECIERLE 2 MgB, AT~ i
JERETIT MgB, ftdbhi oA $7b>ﬁj:bf__2:75\%z%zh
Do VL EORE RIS | IR T MgB, B 2 /ERI 422 L1
IERERAREM N HDLDEE 2 BND,

B ES AWFFEO—INIR AT B H B4 21560689 DB
KA Z T CEBINTZHDTHD,
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Al (200)

AL(111)

E éMgBZ (001)

Intensities (arbitrary units)

Al substrate

20 25 30 35 40 45 50 55 60 65 70
2 0 (degree)

Fig.1 X-ray diffraction spectra of the MgB, thin films prepared
at different substrate temperatures of 200, 220, 250 and 280°C
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T,=28.0K

T,=288K

—£—1220°C; T,=29.8K

Magnetization (A/m)
S
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S
S
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ZFC,B=0.005T
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Temperature (K)

Fig.2 Temperature dependences of the magnetization of the
MgB, thin films prepared at different substrate temperature of
200, 220, 250 and 280°C
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Fig.3 Magnetic field dependence of J. measured at 4.2 K and
20 K for the MgB, thin film prepared at 220°C.
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Properties of MgB; films fabricated with aerosol deposition method
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TANIGUCHI Shuichiro, SHIMPO Yotaro, NAKAYAMA Chiaki, KOSHIZUKA Naoki (SIT); KIM Chan Joong (KAERI);
HIROSE Shingo, AKEDO Jun (AIST); MURAKAMI Masato (SIT)
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1. [ZC®HIZ

=7/ VTRV Y ar (AD) i, FOEHK 1% =i T
ERREBOEE, BRICEZES S TRER ALK T 5FiE
THY, WEROBEIED L7 mIRBLEZ MBI L e
VRN DD, DT, JFEMERL 73 B DR 2 R o 7o Ak
BN FIREE 72D [1][2],

MgB, 1, 4@ BB IE AL LT 39K D\ i SR (T,)
EHL, BB SR OIS R ERE S 72 D5 R D B
A ABIB S D720, PR TR o FE R b
AR S THHEW/FSN TN,

ARHFFETIE, MgB, #3K% VT, AD #EI28D MgB, ik
ZERIL, Mg E, BRE R E ORI 21T o 72 4%
RewE4s,

2. EBAE

JFEMY R E L ORI 1um, FIEE 99%0 MgB, ¥R
ZHW -, RIS E L Tk, 7SR A LT,

Fig.1 12 AD JAIC LD pEE B OIS X 27~ 3, T
VR—L, BRIk T 100Pa ([EESND, =T
NAFEAEZRNITREH R Z I, He TARLRGSET=T 1
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Fig.1 Schematic illustration of aerosol deposition system
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Fig. 2 X ray diffraction patterns for MgB, raw powder
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Effect of Indium addition on matrix of MgB, particle—dispersed Al based composite materials.
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Effect of superconductive property in Y-Ba—Cu—O bulk superconductor through liquid binder
enrichment
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Characterization of Y-Ba-Cu-O bulk superconductors
prepared by top-seeded infiltration growth
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Fig. 1 Configuration of the precursor layers for the TIG
process employed in the present study.
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Fig. 3 Trapped field distribution of bulk Y-Ba-Cu-O grown
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Processing conditions of (Nd, Eu, Gd)-Ba-Cu-O bulk superconductors
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Fig.1 Schematic diagram of the present experiment.
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Fig.2 Temperature profile with and without Ar gas flow.
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Fig.1: Magnetic field dependence of ;. at 50 K for
(Dy1-xREx)BCO bulk [RE=La, Pr, Gd]. Samples are cut
from the position 1 mm below the seed.
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Magnetic field of resin—impregnated bulk superconductor annuli
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Fig.1 The trapped field at the center of the ring stack
vs. the number of the ring magnet
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Fig.3 Magnetic field distribution
(a) Using superconducting magnet
(b) Using Gd—123 annular superconducting magnet
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Making demonstration car with superconducting suspension

ZH RS, ZEHBE e (KRR
FUTAMURA Muneo, SUDO Seiichi (Akita Pref. Univ.);
E-mail: futamura@akita—pu.ac.jp

1. 8

BEEFEL AN —2 a0 D—2E LT, AL —L F%
% EAEITT2 MAGLEV (Y zyha—2A&—) [ K &7 Hk A
Sl& o, EBRHAERETAKDNE . LLEND, LT
ITBEEY y ha—22—% BR/NEEOFIZIZTOOTH
72 JEVOFEL B NAISIC T, F, BEICIZS D
KIABEA L WEFTED L — LR NBETHY, BaaHH, S
HEDOAREINKERRRERS>TND. FZTH XX, #Hi
T E AN = ar BTV E L TRBRE T B2 VAR
T —HHUELTZ.

2. BIZEHYRR 3 h—DEME

BB A v ar B —DA A=V % Fig. LR T . s
ERE N LT BRI, BHlgO R4 Y LA K 2B TEF
ELTWA. Bk EHRIZE T, [EAR S E E[Eldsi s ]
D2ODIEREZR I TITY. L2 -TC, BAXFDOZH D
WRADOBMENEETHS. L LEROEHSZ T TIIRA D
85 18 ASBAR AR Z RN L CORATIZ 25D THA 7R
NEBHZENRETHD. 2 CTHEGHN A DO EDORF %
BIpoT-.

Fig.2 |2, 5 fRADREAEY 22— LI BT DR S D b
FORT.BAETY 2 — 05 Tmm DN E B AGE K
(QMG-DyBaCuO E£% 32mm JES 5mm) 23V TR
HL, B EOMEEZ 5| BT LED W5 HEAEL TR
LTCWA. EA 15mm JEEX 10mm O Nd-Fe-B A 11#&(Fig.2
@) BLZ 0.3N O =K INxL, [RUHETHA2
L LIRS 1D DR _EiZb 3 ThoT-. B 3ME
(ANTHIR U2 EDORIE N, 2D LXITHARTHEST
LEo7. ZHIIHEA Y 2— VORI BIRERBE R LT
IERICICZ2 - CLEN, BRERITE ALV BB X 72
LIRS, B AR T NSRS DR EA T, MR
IEEY 2 VSR D BAFIET HIEITIR DD TE V1D
HHROKIIA T a— VO EXTBELYZIT5.

ZZT, I—2(S45C, B 15mm, JEE 3mm)E AL TR
XN B T AT 2— Va2 ELT-. Bf 2 8
D AEY 22— () TIEE—7EE A28 0.8N AR 7. T
£ 3 EOKR T (A)TIEELITHINL, BL%E 1IN Thotz. =
DOxf A T 2—/ViL, Nd-Fe-B B DR 3 D
T2 DICIERIIARLETHS. BAEL, N 16mm OT7UL
NRATRICZRF VBB ZRFE LI TArATHT I
L THAZILIAA TWVE, JZICTRF VBRI LIAA
TREELEZ.

A 3 AL IR AT 2 — L E2/E, B
{RIEAR 2 82 N L7 B0 (LN2 &8 84.5g) & TRl fEi 25
VELT=. BRE B O MM 4mm TREETEHIL-%, 3.2mm
DORIME CHARDR LETBL, B B2 17528
W2k E L 7=(Fig.3).

3. F&®H

BRI NBRE T B AN —ar BT AVELT, B
fRBY AR vary h—wB R U, HinOR A BLE 2R
FTAHZETHEZRFIC DR N EHBHENTE, BIE
D EITITR T LTz, AT e RVER R IT P AEZE K

— 218 —

HTHY, Fo FERTEIRE T T O /2E T L EL T
RFTED.

SE K
1. M. Futamura, et al., Extended Abstracts, The 70" Autumn
meeting of The JSAP, No.1(2009), p.422

Superconductor

Shuttle

Magnet

Fig.1 Schematic of superconducting suspension car.
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Fig.3 Test run of the prototype car.
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Study on the current sharing properties of oxide superconducting parallel conductors wound
into multilayer coil
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Table. 1 the thickness of YBCO conductor

Materials and method thickness
Cu 45um
Sp-Ag 17 um
CVD-YBCO lpm
Sputter-Ce02 200nm
IBAD-GZO 500nm
Hastelloy C-276 100 um
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Quench detection and protection of conduction cooled HTS coil for SMES
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Fig.1 Schematic drawing of
(a) YBCO tape, (b) conductor, and (c) pancake coil

Table 1 Time and temperature at quench detection of
non—uniform current of 100A in conductor

141k 2 # 1k 3
G AN 1.85s 27K 6.75s 37K 1.95s 34K
v —7ike 1.45s 31K 3.80s 46K 1.50s 41K
FMLEAL 1.60s 30K 5.10s 43K 1.70s 39K
AT 1.80s 28K 5.85s 41K 2.00s 36K
Table 2 Required stabilizer thickness
Stored energy of toroidal coil 2.4 GJ
Number of unit coils 180
Stored energy of unit coil, £ 13.4 M]J
Transport current, £ 2.16 kA
Inductance of unit coil, L
(including mutual inductance) braH
Dump resistance, % 0.75 Q
Terminal voltage, V}, 1.62 kV
Time constant of dumping 7.66 s
Thickness of YBCO layer, dco 1.0um
Thickness of Substrate layer, d.,, 100 u m
Thickness of Substrate layer, .. 700 um
Number of tapes in conductor, N 4
Temperature at quench detection, 7; 50K
Maximum temperature, 7, 300K
Delay until protection mode, ¢ 0s 0.5s
Thickness of copper stabilizer, d,, 123 um 137 um

S &Rk

(1) A.Ishiyama, H.Ueda, et al.: Abstracts of CSJ Conference,
Vol. 80 (2009) p.101

(2) A.Ishiyama, K.Muromachi, et al.: Abstracts of CSJ
Conference, Vol. 82 (2010) p.154

(3) A.Ishiyama, H.Ueda, et al.: IEEE Trans. on Applied
Superconductivity, Vol.17, No.2, pp.2430-2433, 2007
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Fig. 1 Schematic illustrations of measurement circuit

Tab. 1 Specifications of sample coils

Coil A Coil B
Superconductor/sheath Bi2223/Ag Bi2223/Ag
Number of turn 25%2 58 %2
Ie 593 A 29.3 A
Inner radius 30 mm 40 mm
Outer radius 37 mm 82 mm
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Fig. 2 Measured AC loss in coil A and coil B
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1. Abstract

In the proposed superconducting (SC) magnets system of
the Super-KEKB interaction region (IR), about 52 SC
correction coils with the current of 50 A would be adopted.
With the simulation of the finite elements method (FEM) a
compact assembly of vapor cooled current leads was designed,
which could energize 4 SC correctors simultaneously. The
fabrication and cryogenic test have been completed. This
paper will present the thermal and electrical behaviors and the
analysis on the experimental data.

2. Introduction

In the final beam focusing system of the superconducting
magnets in the proposed Super—-KEKB IR about 52 correction
coils with some specific functions are designed with the
current of about 50 A ™. The current leads to energize the SC
correctors would be a considerable space in the cryostat
system. To reduce the complexity and the required space of
the cryogenic system, a compact assembly of the 50 A current
leads was designed in which 8 individual leads (4 pairs/2
structures as listed in Table 1) were integrated on a common
21 shown in Fig. 1. After the fabrication and
assembly in this April, the cryogenic experiment was
performed. With some improvements, we measured the lead
assembly again in this September. This paper will discuss some
thermal and electrical characteristics of the leads.

insulation flange

Table 1 Design parameters of two lead structures (A and B)

Item A B
Operation current (A) 50 50
Cross-section area of helium (mm?) 10 9.6
Cross-section area of brass (mm?) 25.2 24.4

Ratio of the areas of helium to brass 0.397  0.393
Heat exchanging length (mm) 690 690
Heat exchanging area (m?) 0.02 0.021

EJ Lj/

Fig.1 Picture and drawmg of the lead assembly cross section.

3. Stable operation in the desigh mode

The design of the leads was carried out with the FEM and
the specification current was about 50 A with cooling helium
gas of 2.6 mg/s. In the cryogenic measurement, the leads were
stably operated in the design mode for 2.5 hours. The
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temperature of both warm and cold ends was stable. The
temperature profile along the leads was measured by some
temperature sensors in the assembly. In Fig. 2, the
comparison between the FEM simulation curve and some
measured points was presented. At the warm and cold ends
the settings of the simulation boundary conditions were
simplified so that there were some deviations. The average
measured voltage drop was 86.3 mV and was close to the
simulation results of 85.56 mV. The total heat leak of the 8
leads was 0.664 W, which is estimated by the temperature

gradient and was higher than the optimum value of 0.416 W &/,
320 ———r—t
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Fig.2 Simulated and measured temperature profile.
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Fig.3 Simulated and measured temperature profile.

4. The transient mode and the effect of the copper anchor

The leads made of brass are not sensitive to excess current
or the absence of cooling helium vapor. The transient mode
without helium cooling was measured as shown in Fig. 3. When
the cooling helium was cut off, the increasing of the lead warm
end temperature from 280 K to 300 K took about 5 minutes.

To compensate the possible unbalanced distribution of the
helium flow or current for each lead, some copper blocks were
placed between every two leads for the thermal interception as
shown in Fig. 1. The copper anchor effects were confirmed by
the measurement. As shown in Fig. 3, the lead warm end
average temperature of 60 A with no helium cooling and no
current for two leads increased more slowly than that just
without helium cooling. The Joule heat generated in the other
six leads energized with 60 A was transferred to the two leads
without current through the copper blocks.

5. Conclusion

With some improvements, the leads could stably be
operated in the design mode and showed the thermal stability
in case of the absence of cooling helium vapor.
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Fig.1: Conceptual design of superconducting solenoid

for the new g—2 experiment.

Table 1: Vibration of PT cryocoolers measured by laser
interferometer.

Cryocooler x—direction y—direction
1WPT 4.1 3.1
0.5 WPT 1.9 2.9
0.5 W PT with
flexible tube 14 2:5
(pm)

Frequency (Hz)

Fig.2: Example of power spectrum density of horizontal
ground motion at MLF, J-PARC.
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Fig. 1 Shape of designed magnet. Outer three pairs of layers
are cut to show inner layers.

TABLE II Outline of design of dipole magnet

Reference radius 30 mm
Radius of magnet bore 60 mm

Length of straight section of magnet 1m
Length of magnet 1.48 m

Number of turns per 2 poles as single tape 4350

Tape length of coated conductor 11665 m
Maximum torsion

Integrated higher multi—pole components
normalized by integrated dipole component

Typical operation temperature 20 K
Typical operation current 200 A
Magnetic field at center of magnet 3.15 T
Integrated dipole component 3.76 T'm
Critical current 283 A
Peak magnetic field 3.90 T
The maximum magnetic field component 304 T

perpendicular to tape face
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Fig. 1 (a) Half period of Undulator (b) Stacked array of
bulk magnet
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Fig.1 The coordinate system used to define the helical
coil locus.

— 231 —

FHEEW AT T MALL TN | AU LA LR
JENN—=F 2 2 VIR O TR E M EN TWAI L%
TEL, IANVKIH OB EE RN 2WBOEREL TEHEL
77 AIANET VT, a0 ERES. SmeL, B
A RERR T ATEEOE DO OESDN BIZBITAERICD
WTC, baAF VAN L COREE R | SHICWiE 2R
TOES)OREFN1ILIOMN,/meRb L —EEE MR
LThHZ Tz, aA VOB Y7 #E150GPa, ATV
V0. 3DEHMEELTH X, SIRTTET VEMEaALVET
IR AET DI IO E LT,

3. R

3RITLET L TOFHEBRTIZT —F NITLBIE K
XWEENELNT-D , 7 — T L AZE TR AL
7 LEILTZ, Fig.2 & Fig. 3 I3FNEN3RITT~ I/LE
TNEMBAANTT MBI D7 —7 F DI I15 % 7R~
9 WIIZRIE T DA VNN B RIS IR AL TEY,
MAEaAVET L TRLNIZ R KIS DTz o@IZEL, 24
JVITTRT N O 53 AR BED 3R TEE T ITIEWRE RGBT
Wb, B ED RO E TR KMEZRT S, ZnbHEa
ANET L TELNIER RUEIEE LS R L2572, 20D
DOFERAES LI, LMW AR E a2 Ve T v
{BL. IR, #aig, a7 — 2O E &3+ 52
LRI LT, ZOFBEIIFEEY ORI LA =
FHEFEENDTZD, I BRI RS & T Vel
T IBA LOBURIC OV TR SN ELCHh D,

SE Xk

1. H. Tamura, et al.: J. Phys.: Conf. ser. 97 (2008) 012139
2. A. Sagara, et al.: Fusion Eng. Des. 83 (2008) 1690

3. S. Imagawa, et al.: Nucl. Fusion 49 (2009) 075017

330 MPa
(max.)

Fig.2 The hoop stress distribution in 3-D model by the
hoop force loading.
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Fig.3 The hoop force distribution in 2-D model
axisymmetric by the hoop force loading.
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Fig.1 Double pancake coil and toroidal coil.
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Fig.2 Current-voltage characteristics of double pancake coils.
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Fig.3 Current-voltage characteristics of coil 1 and coil 4.

— 232 — 830 20104 KK T - BHER



2P-p41

HTS a4 2) /LTS a4 v

YBCO FEBEEAKRZRAIVD/INE NMR BT RV rDIERBIEEICREIT2ME
Study on stacked structure issues for compact NMR magnet
using YBCO thin film superconductors

A B, A W, KB -, & 86 (LK)
S.Y. Hahn, ‘A# ==F0 (MIT) ; V. John (AMSC) ; &M B (BLEHRMF)
E-mail: kim@elec.okayama-u.ac.jp

1. [ZC&HIZ

R AL (NMR : Nuclear Magnetic Resonance) #2124
BIX Y R B ORECHEEMITICE Yy — L L
LCHEAENTWS, LasL, EENSIEF ICEM - KA
ThY, RFEREOHHTEAINTND HDOD, B
ELMHANCTHBIHFEHTERVORBRTSHD, b L,
IR 2T 72 NMR 258 03 B S v, AFgEE 0@ A ¢
EMEREZ: NMR ZWREE &2 O BT B 72 &3]
ALY, EFENTRMBR R EORIAW DB O
RN LAEND,

T ld, EIRBEL V7 RO E AV 72/ NMR
MA~7%y FOBREEZIT-TETEY., TOHEDMEICHS
WTHE L TE 721, Lo L., YBCO #iEEREEER
X, EREROER T AR S50 DFET ok
AN &V B R FE S AE ST AN kE U CRR VT &
RLTWAZ ENRALMNToT2, DX D R RER
BEEORIFMEIX, IS SRR v BEER ORI
LEFBRT~ 73y MERIZBOTIEIEFICRE Al
BLied, 2T, AW T, YBCO #IRZFEET 5
BRio, ELES AR L TED X I I T R&EMNTHON
TEBROIHRFTI LD T, ZORBRIZOWVTHET D,

2. INEYNMR AR Y Ry DI E

AR THRETH NMR 2L, B b8 BB AR 058 /)
RS E R T 5H D THY | SR I E Ch D
b OB EE~ 7 3y bOEREMIRIR BRI AT
NMR H~7 %y il TG m A X (FC 5 Field
cooling Method) ##¢ i L CEA{LWB B E L& E RS E 5,
b ) E B DB SN % ., IRIER ST EEH~ 7
ZRBEVHL T NMR i~ %y he U THEMATLZEN
FREE /R DD IEEIZaL Y MR E A BB CE D, AT

60mm

IT OFINEESSIZES YBCO #fEE~ 27 2y hONERFLTO
1B S5 1) DRG0 BE 3 AT B L ORI L LT=b D% Fig3 (2R
9, Fig.3 OFERID, BELORE LW E/25~ 7 Ry MO
WEHBRE T, F—2 2 &3 I RF—2 1 (TR TER T
5728, BEBRIE L 2SR ) — A B LI A, /3
H—2 2 OFFBRERLEYTHLEEDbND, £Z T, 500 fD
YBCO #ffiz 72— 2 TRELEK~ 27 32y M GM 1
BREZ OGS HIERE T 30K TEHEBSETHIELE
FES 0.95T O f KIHHERE T E S b,

40 mm 40 mm : 40 mm
T oR Tl - o=
oomms: 25 mm ! 25 mm
£ a4 —

3

o

\

Rolling
direction

(b:).'pattern. 2 w(c) patterh 3

(Ia{) pattern 1
Fig. 2 Measured magnetic field distribution of twelve-stacked
YBCO thin film with 3 type patterns.
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Fig. 3 Measured magnetic distributions along the axial direction of
stacked YBCO thin film with 3 type patterns at 77K.
(Inset figure shows the normalized Bz profiles)
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Structural design of superconducting magnets for a rotating gantry in heavy particle radiotherapy
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Vacuum vessel

SUS pipe

ID: 640 mm
0OD: 660 mm

Fig.1 Cross—section of the superconducting dipole magnet
for the rotating gantry.

Fig.2 Displacement in the cross—section of the
superconducting dipole magnet.

Fig.3 Stress distribution in the cross—section of the
superconducting dipole magnet.
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BIEDHERODMERDHDHEE 2 HND, BIESAILE R
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1. H. Yamasaki, et al,: "Magnetic—field angle dependent Jc and flux
pinning in commercial MOCVD- (RE) BCO tapes in a wide
temperature range”, Abstracts of CSJ Conference , 2010 3A-a09
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Fig.1 Schematic diagram of YBCO HTS coil structure.
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Fig. 1. Comparison of the coil voltages for the experimental
result and simulation results based on a simultaneous model
and an independent model respectively.
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Fig.1 12 50%Ga #b4 OREMT I O FfkE SEM IZZ0BIZEL .
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Tt Cu, Ga 23,V fHHEBIT V 2SRHE, $72,
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L7=&ZA,V B, V-Ga KtHE, Cu-Ga 7 ZLEHDFHE
W R sT-a NANIMELNT, V BFRAHED V-Ga X
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TR THY , V-Ga JISFE/V BRI (3 R BRI
W7oz, Cu-Gaa 7D V-Ga SGHHITRLIR O fE dtki
HY Cu-Ga =7 /V-Ga USSR L EAR TIXEN T, -,
V-Ga GHEZ EDX ST LI2EZ4 ViGa 28 3:1 L0 (b5
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Strain measurements by neutron diffraction on Nb,Sn wires at low temperature
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1. [XC®HIZ

Nb;Sn (%, BUEFE ARG EL THOOR QOB
KD H T, b ERRZ DR NBGE AR TS
ThD, L2035 T, NbySn #AICH1 2B B R D E 7x
KEMATR T 5200%, 20/ M LD TEETHS, I
F, PR ROEBEE A e E DB e —A0F AN
TNZ72Y, BAREARAS DN E S DOWFFEDE AN 2> TND,
Bex DI N—TICBWNTHINET, FHEFETE LD
LT Nb,Sn HAt DINELTE 2% 3R TTHNZIIE L, Z D nE
e DB R ANEIT T DB A D TD[1-3], F72, Al
B2 TIL, FIRICHIT D3I -EVIE S FTONE
BT ONTOHREEITV, NbsSn ORI E Sk B 5
PRIZIEH I NENZ L2 R U2 [4],

RS IR (IR BR B O SN 7=, (RIRIZE
DLERE IO CEHETHD, £ TAHIENIL, CuNb fish
Nb;Sn B DIRIRIC BT DNELE A& RE T D720, Wik
L8RV B A AA DRI EEE O, KIETO
FlodEVIS S T CONEE A& TR 2O CHIEL
DO TEDREREWETD,

2. EEBAE

BB NN FA4E, $1.0 mm @ CuNb i~ o ik
Nb;Sn BAZERFS T, CuNb ZABIE a7 DML & L7
LD ThHDH, WEHEARIEEZEZ DI, BT 0.8%D T
BB EMIEY TE5y ML 72241 (PB) LB\ HLE £ 0D
as-react #HF (AR) EEHL3ARDHEIRE - H TR R EE
U723 B E I W 2, HE - [E T S50 B A1
ZEHIEHERE D JRR-3 HARR—/VIZREL THDTHETFIE )
MELEE RESA ZH W, KR (7 K IZBWTH| iR ES
FINLZe 34T o7, IKIRA B o iRV BB IE, GM ik
RSN EIICELE L, HERGNORE T vy a2 —
Ry REBGES 52 TREVE D T DG L 2> T
%[5]. Fig. VIZEEEOANBLAR T, SBtOMmANT, mELERE
IZBITFAT—READ TV IS 2 N LABE AT, Bk
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i :/ o

Loading driver

Fig. 1 Photo of the cryogenic load frame for neutron
diffraction.
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\ZEB\WT 2 kef DB RV EAHIMUIZRIE TITo7,

EHOREIL NbsSn @ 321 [EIFrE—2 & HNTITW, &
BEBHTBEERD dy LT, NbySn A TA VNN F U0 LE
WZFEO TRIE LT AE R 2RI LT,

3 fEREER

Fig. 2 1T AR # B} D5 23RDE ) F TP Nb;Sn (321)f D
¥ A B DEALDBRD T2 F1—B A a9, B o
£ F (Axial) FAIZB W TIELEM O FRE B 2, B O
(Lateral) F IRV TIEB| 2RV DFRE ERTHDLIEMN Sy
Mo, BIRTOREREADE, BRFHFMAITO017%EAFMRIZ,
FETIAIT 0.14%53 | >IROMNZEENL TUVD, REICHT M Tk
EIR CIHEMOERE EA THoT2bOBNMEIR TIZSI-5ED
ERHREIROTNDBIEN I oTe, BERFMOERL, HIE
FEPTEFRIRFAR OF CRIE LI B A LZIER T Tho7,
I, BEFMOERIREFTHMOESIKIL T 035 DL
THEMANCZELLTERY, 2O LN EER Mo —iilE 2
IRIFMEIC L 5.2 QWD EEZLND,

Y H L, FRH OB LR O R A Y, B
HREE O FE SR ATFPE S T DR 556 Of T 975,
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Fig. 2 Applied tensile stress-strain relation on (321) plane
of NbsSn for CuNb/Nbs;Sn wires bundle obtained by
neutron diffraction measurements at 7 K.
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