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JE% 550 °C~600 °C LZEAb&t, ZNHDES B E
W RE TRV TRFET LT,

2. BEBAE
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vol.%BHO MR AAFRL 7, ABEANE DRBIZEE ORI
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Table 1 T for (Y,Gd)BCO+BHO CCs

Material IHT Temperature [°C] T.[K]
(Y,Gd)BCO N/A 90.5
(Y,Gd)BCO+BHO 550 °C 90.7
(Y,Gd)BCO+BHO 570 °C 90.4
(Y,Gd)BCO+BHO 600 °C 90.7
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Fig.1 IHT temperature dependence of (a) J&F,(b) Je-B-0
properties in TFA-MOD (Y,Gd)BCO+BHO CCs.
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The influence of multilayered structure on the J,in longitudinal magnetic field
for TFA-MOD REBa,Cu;0, +BaMO; coated conductors
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JEREE DRGSR E R I T TR R RS LT,
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AWFFETIL, Fig.1 12T & 9 1248 Ftk FIZ TFA-MOD
*® % M W T (Y,Gd)BCO #t # . (Y,Gd)BCO J& &

(Y,GA)BCO+BMO J& % 53 A IZHEFE & €72 ML+BMO ##4f
(ML+BZO, ML+BHO) % {E#4 U 7=, ABERki% DB I5EE O
JZi%, 200 [nm]TH 5, 1EH L8 OfEfRPEE XRD k4,
BRI KRR 2 DU 775 R L 72,
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Table 1 (2% I E L O O IR (T) K OV H C e
Jo(JSNERT, Tablel £V, F /KT OE AR OREED T,
ICHBE RIES RN LRI, —F, JSHTBE LT
WX, R OEAIZ L Y ML+BMO #4453(Y,Gd)BCO #i
MED bRV IS RT 2 & DR S 72 [2], Fig.2 IZHERE
B J #E(77 K)&2RT, Fig2 LW ML+BHO #bfiZ
MLABZO K UY(Y,Gd)BCO M I b~ @itk J. Fritk
(J=5.2 [MA/em?] @77 K,02 T) & /59 & DVHERS ém‘_o
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Table 1. superconducting properties.

Sample T:[K] JSF[MA/em?] @77 K
(Y,Gd)BCO 90.5 4.45
ML+BZO 90.4 5.37
ML+BHO 90.6 5.58
(a) (Y.Gd)BCO (b) ML+BZO (¢) ML+BHO
(Y,Gd)BCO+BZO (Y,Gd)BCO+BHO
(Y,Gd)BCO (Y,Gd)BCO
(Y,Gd)BCO+BZO (Y,Gd)BCO+BHO
200 nm (Y,Gd)BCO (Y,Gd)BCO
(¥,GaBCO (Y,Gd)BCO+BZO (Y,Gd)BCO+BHO
(Y,Gd)BCO (Y,Gd)BCO
¢ (Y,Gd)BCO+BZO (Y,Gd)BCO+BHO
(Y,Gd)BCO (Y,Gd)BCO

L;;

Fig.1 Schematic drawing of (a) (Y,Gd)BCO, (b)ML+BZO and
(c)ML+BHO CCs.
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Fig.2 Longitudinal magnetic field dependence of J: at 77 K for
various TFA-MOD CCs.
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REBCO &I 13, AR EICE o m by i e
% 2R S, X 5ICFD EIZ REBCO # = # ¥ %
NMEEET A Z b TlbiE IS, FRIEIE—IZ 1000°C 2
EOERNOBIEFEAR T CERIN TR Y BHEBEY
WA TH %, AElIE. REBCO &H&FIEAMED B\ VB
MR RAfE OB E L TERIEAEM TH 5D Lazd ECuxOs
(La2126)I27 B L7z, La2126 I Fig.l IZ5R9 & 512 CuO»
HZFFDH, La A b ~D AE [EHR-CHIRFIEESE OE AT 60
KEOBIE Z 74 2 LR 5N TO B[], ABFZE T,
MOD # % HWTZ ® La2126 OFEL MO /ERLE IO
La2126 £~ YBCO DOfiEZE A, & OWHEGHN 21T -

Fig. 1 Crystal structures of YB2C307 and La24 ECu20e.

1O CHET B, AE = Ca, St
10°
2. REBITA inldex : Y'Bco, L;a2126*l Qd '
La2126 JFURHAR I EHLE (L RJEATR O 428 MOD ¥4 o - b
7% FN T SITIOs(100) S b Fai EIc A B 22— MET
WA, WSS CIRBE L7-, WAf - RBE 2 B ELAlR oo
WL, FEVTRRT, 900°C TRERK L7z, S HICELNTE g
La2126 EI27 v 37 U —MOD #:% HVT YBCO #if% > 10°
PR L 72, — ORISR LT, XRD (2 & B ARIFIE, SEM, g
TEM % FIv 7o ikl e . BRpTRIIE . SQUID & v £ 402
TR R ORI 24T > 72,
10"
3. RRLEER
MOD % FU T, ZE5U R BERRIC & > T 2 Ml TA) La2126 10° e
IO ERLZ KT LTz, La A h~D AE R—7 %A T 20/ deg (Cu-K,;)
WA BED & 2 AER) 7228 28 L TR VKRBT Fig. 2 Surface XRD pattern of YBCO/La2126/SrTiOs film.
AT > TN, YBCO as well as La2126 are well c-axis aligned.

FEWT, B D7z La2126 E~MEEESE 53 E T (Po2~ 10 Pa),
820°C T YBCO %k L 450°C CEEAHE T =— /L L=tk D
FIH XRD /8% — % Fig2 \ZR$, La2126 N34 5 2
L7p< . E£72 YBCO JB. La2126 J8 & 1T ¢ filifidia LT
DT EMbroT, Fi2, BARMAED S YBCO, La2126
EHE545< 2 Wit LT\ 2 & 2GR LT, Fig3 Iz
YBCO/La2126/SrTiOs #EO Wi TEM #3 L R TR
THIFH OB TREIITR 2~ T, R4 R EOR0nEE /M
#THY . F/2 La2126 & YBCO T X F L v LREE L
THTEAMEELSESE L CW AR B I, LML, Fig. 3 Cross-sectional TEM image of YBCO/La2126/SrTiO;s film.

E5N7- YBCO MWD T. METFTLTWAZ Lok, Selected area electron diffraction patterns indicate the ep-
La2126 M EMNDKIENRI T 5 TWAB 2 ERREB I, itaxial growth of YBCO on the La2126 layer.
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Increase in thickness and increased /¢ of fluorine-free MOD Y123 thin films on metal
substrates by the multiple sintering
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b8 DRHAZRHE S DS IZAT L L Y123 0D 2 Sl ) # i
FEEETEE0IC, BT O Je 2B T2 2L T
&P, 79 FET7YV—MOD ETIEAMPDIZEA L 72
TR REERFD Y123 HERSELNDTZ9D . Fig.l IZRT LI
AR P D W6 L CH ORIR O¥AT | BE . BERLZETTH
2 [EIBERIEIC L DRI I HE T, I D KICEZ CTHHT
LDy TNWBEBL

P EoEROLE, A TIERE RAL T E2 48 Clad
BT Ba2342 & Te Y123 HIEOERIZIBWT, L Dk
BN TR L BB S O Bl b 2D T D,
2. REEHE

Y, Ba, Cu BLU Cl & LA RIERIKA . &R Clad
EWEcACya—MECIVBA L%, BERTF.
500°C TIRBEL THIEM % 53R LTz, ZOBIEEERIRIEY
BT LI i TIRE AL 72, ABERIT 0230, 100
ppm)/Ar 71 —H1_ 720-780°C, 1 min—18 h O#f & 72544 TT
W, BRI BRI, 450°C TOT =—/LZLk>TH¥UT
DI R — 7 IRREICHIEI L7z, 2B #EIC LT, XRD
(CEDHERIE, SEM, TEM (CXAHHIMAREI 22, FFEikick
LUK EFIRIE T TO L OFHlEAT-72,
3. HERLER

3 [EIBERRICED I(T7 K, ~0 T) ~ 145 A cm! 2R3 9 Je& i iEs
(EE~1.5 pm)AEDIT-, ZOMMRD BT B OB -
IRBEZARDIRKL | 4 [0 H OABERREITHZET 12 JE MR
~2.0 um)ZVERLL 7z, ZOMEOW i TEM #% Fig2 IR
T, EEAZ 2.0 um FTEILTHRBE A FEHTREAIC
Ba2342 ALz R L TWDZED 433D, Fig.2
HZ(a)(b) TR L7 FiFH O E T-#REHT5 % Fig.3(a)(b)iZEi
R, BEEIIHIC IV ORI DR 2 B L <
D, &SR ENERE., TRE. Y123 @A A B<REL
TWAZEN RSN, Figd IZREE (77 K, ~0 T)DEIf%
BT RO 1 RIBERRIC L DR FIE CHE, IR 0.8 um
Tlo=100 A cm' 2255 1.0 um PLETIX L AME LT
WM S B BTz, — HFEERIBE AL TIERE A 31
DT LA EL, JEE 2.0 um T L 13~160 A cm! (2K &L
WELIZ, EEZ 2.0 um JOKEXTHIETEDR5E L1t
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3 layer
1st sintering Y123

subite ¥ suborat

2nd sintering

I

6 layer

calcination 3 layer

—_— Y123 Y123

Fig. 1. Schematic illustration of the double-sintering method.

Fig. 2. Cross-sectional TEM image of Y123 film (~2.0 um’)
prepared by the quadruple-sintering method.

c (b)

Fig. 3. Electron diffraction pattern of Y123 film (~2.0 um’)
prepared by the quadruple-sintering method.

200, T T T T
—o— conventional sintering method
—&— multiple sintering method
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Fig. 4. Thickness dependences of /. at 77 K of Y123 films.

@
S
T

I,(77K, ~0T)/Acm™
=
o

@
S

0

BEIHR
[1] Y. Ishiwata et al., IEEE Trans. Appl. Supercond. 23 (2013)

7500804.
[2] T.Motoki et al., Supercond. Sci. Technol. 31 (2018) 044004.

[3] S.Ikeda et al., Abstracts of CSSJ Conference 96 (2018) 23.

97l 20184 FERKFRIR T2 - BHEA R



2B-a05

Y SRk MOD %

Tv%7')—MOD £ Y123 BERIE~N DR R BNIE I L LB RMDEALS J1E
Introduction of stacking faults and improved Jc by low temperature post-annealing for
fluorine-free MOD Y123 thin films
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kk % 72 RE123 MIEOIERLFIEDI)T7 w37 —MOD
BT E CE AR E AR O MENE R AL EM
OAE N EELIZE L FIETHA[ 123, BB 2 il 7
NG DI DBER SR DI FRNZ EDRFRE CTh o7, ZIUTHIL .
T2 1 TFENAK N7 BRI D202 XD BLELR
4ot a7 AL Y123 SRR A E A+
HZEND, BHMEI BE O Y123 BESERITE DT L[2]50,
BERNE D -\ BE TR AR « ARS8 - BERKAARDIR L 72 2 [BIBERLTE
WCEBERALA I SEEICA N ThDHIEERLTE[3], F-,
R IEA% DRI 5L TR AR R A & AT R 56 & P Ch 2L
HEITHZET RE247 BIOFEE R AAEAINDLZ % RLHL .,
B FIZR W CHE R ER A SGEICE 2 ThDZLa
ELTEZ[4],

YL EOEFOBE ARWFFRIL R ORI L TRKZER
EE N BRERTR CREMICIBE RS IORMEE X TH
BLBRZATV N, FH A E OO A R B 22 0 14 BB IR |2 AR
J59™ % K i i FEE D T A A i X i A i AT = R D i B A3
Iz,

2. EBAE

FHEA BEIRIE THH(Y, Ba, Cu)DT £F LT B M
TRICHEFR 2R A L, SITiOs(100) Ak b Hefl Bz A a—1
WCEVEBAT LT, AR ICEE R & 500°C TRBEL CH
% 53 i UT=, SO FUEHAIR D B AT LA ME 2 B4 0] i
L. AL 7=, ABERIE 820°C, Pox= 10 Pa(O2/Ar)DF5
ST TITV, BRREIET ., 450°C TOfEHET =—112kb
BB AR L7, IR OIS L CEbic, KERE
G ATERFELI T 300°0C THE & 7o CHREVLER 21T o7,
ZNHOEFIH LT, XRD IZXLDHFEIE . SEM, TEM (245
PRk 22, SQUID BEAGHT L DR ERHE DM 21T
77,

3 fEREER

Fig. LITKZAR A B AL FE XL T 1 min, 1 h, 10h T#
BB 7= Y123 WO KA XRD /3% — % Fig. 2 ([Z/EHRL
L7 % BULFRRE R & Y123 & Y247 O — 73D
BEfR&7Rd, XRD /3% —>2Tld 1 min &)< BRI EL
FRCE 001 B —2 37 m—R|Ze>TEY ., BB R MO AE A
RSz, T, BVLBERF A ER 3528 T Y123 O —
IH Y247 B —JA0E ETHAEIICT T ML TERY | UL
MEBIET D210 L o TRIGIRE OFIEZ P BETH DI LN
BN o7, F2, Fig. 2D Y123 & Y247 DY — 8 E b
2, 10 h OB CH R EIZEfL TRS T, BINTH
BVLERAITHOT LI Y247 B — 2 0ME R LT TOD T ENSY
Molz, Fz Fig. 312 10 h BREMLELL 7= D Wi i TEM 14
ZaRd, Wi TEM bR SRICREE KBS L Tha
FRT-DMBIER ST, i Cl i BB IR ] & R Rl BE L il SR
TR R I 0D BEAR R0 1% BALER |- LA BRI D 28 (I DWW T
Herm 9 Do

— 106 —

004 008 00120014 0018 0020 0022 Y247

E T T T . Le
L Index: Y123 Ba2842f STO™*  : unidentified
E post annealing(800°C)

S
h

Intensity / cps
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26/ deg(Cu-K,)

Fig. 1 Surface XRD patterns of Y123 films post-annealed under
humid conditions for various time.
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Fig. 2 Relationship between intensity ratio of XRD peaks of
Y123 and Y247 and post-annealing time.

s

Fig. 3 Cross-sectional TEM image of Y123 film after post -
annealing at 300°C for 10 h.
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Flux pinning properties of BHO—doped EuBCO coated conductors fabricated by hot—wall PLD
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775 TClE, IBAD/Hot-wall PLD ICk5&E WERER
REBa,Cu;0,(REBCO)#AF DB %S - Bl A#1T > THY, dT4ET
TG OBERSEEZM EXE5720, ALV ELT
BaHfO3(BHO)Z3 A L7- EuBCO #b DBHIE AT TW5.
REBCO FRIEHFDFREHE T L > T =0 7Bt s k&L
EDZEN - TETERY, EEMERN LB NS EE
REERPILCE. £, ALV O REFE IS
T, B R ORIEC, FEOB—M: - FFHMEE L’Cb\
5[2). A, RIELIZERBMZED, =27l
WCHRAELZOT, fERIZOWTHRE T 5.

2. 1S FRE A i

12 mm #& D Hastelloy*7—7" _EIZ IBAD-MgO &% & e
R A B L 7= 254R 2, ATE> LT BHO &N
L7z EuBCO #—4%" v’ i L T Hot-wall PLD #%{&T 20-
30 nm/sec DMK & FTREBCO JE@ & KL 7-. REBCO
JE EIZiTA sy 2E _OtD Ag S =0 APyl

WM ETHMO [ A, WEERPCRYEIEICE ST
FML7Z. B L uﬂﬂfﬁ X, 74NV -2y F 7Y
’\7/(7137“)/‘/‘%3?/521/7147‘/7 VT, MW@ FVlE
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Theoretical estimation of maximum critical current density by flux pinning mechanism
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Fig. 1. Normalized order parameter (x.) and critical current

density (y.) as a function of flux pinning strength (k).
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1. See pp. 123-126 in M. Tinkham, Introduction to
Superconductivity, 2" ed. (McGraw-Hill, New York, 1996).
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The laser scribing process for coated conductors by multi beams
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Fig. 1 Schematic structure of optical system of laser scribing.
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Fig.2 A beam pattern in the case of out of focusing.
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Fig.3 Observation results of beam profiles.
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Development of REBCO multi—core tape with inner split method
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Main-core

Sub=—core

Fig. 1 The image for 5—sub—core and 3-main—core split
wire.

Fig. 2 Splitter for manufacturing REBCO split wire.
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Fig. 3 The surface of split wire having 16—main—core and
150—-sub—core
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