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Fig.1 Relationship between donce and Dn of the BZO particles [2].
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Fig.2 Magnetic field angular dependence of Jc(B) at (a) 77 and

(b) 65 K and 3.0 T of the YGABCO CCs with BZO fabricated
for different donce conditions of 30 and 170 nm [3].
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1. Introduction

The trifluoroacetate metal-organic decomposition (TFA-
MOD) process for REBa:CuzOy (RE: rare earth, REBCO)
coated conductors is a low-cost process to provide high critical
current density J. because of its non-vacuum process. Recently,
it has been reported that the critical current density in liquid
nitrogen temperature can be increased effectively by reducing
once-coat-layer-thickness (donce) in the multiple coating process
of BaZrO3 (BZO) doped MOD-YGdBCO coated conductors [1,
2]. In this study, we have investigated the J. properties of the
BaZrO3 doped YGABCO coated conductors obtained from the
multi-thin-layer-coating process over a wide magnetic field and
temperature region and an analytical expression for the J¢ as a
function 7 and B has been derived by using percolation
transition model. Their superconducting properties were
compared with that of previous MOD- and PLD processed
REBCO coated conductors.

2. Experimental

We prepared two samples for comparison with the similar
total thickness 0f 0.53 pm and 0.75 pm with the once-coat-layer-
thicknesses of 30 nm and previous 170 nm, respectively.
Transport critical current density was measured by the four-
probe method with a micro-bridge by the photo lithography. The
typical micro-bridge is about 70 um wide and 540 um long.. We
measured the in-field critical current density up to 27 T at
temperature from 4.2 K to 77 K. The critical current density was
determined using the criterion of £=1 pV/cm
3. Results and discussion

Fig. 1 shows the Jc -B-T characteristics of BZO doped
YGdBCO coated conductors. The sample using the donce =30 nm
shows superior in-field J: in the all measured conditions than
that of the standard coating using 170 nm thick layer for each
coating. Moreover, magnetic field angle dependence of J: for
the sample using the donce =30 nm increases at all angles of Jc
shown in Fig.2.

As a comparison with the previous PLD processed coated
conductor, Fig. 3 shows the Je-B-0 characteristics for BZO
doped YGABCO coated conductors using the donce =30 nm and
to compare PLD processed BHO doped EuBCO coated
conductor[3]. We found that the minimum J., which estimated
from magnetic field angle dependence, shows even higher value
than that of PLD processed EuBCO up to 5 T of magnetic field
at 65 K. From these results, the new MOD-YGdBCO process
using the thin-once-coat- layer-thickness is very promising for
the low field applications. In the presentation, analytical
expression for the Jc using percolation transition model will also
be discussed.
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Fig. 1 Je-B-T characteristics at B//c for BZO doped YGdBCO
coated conductors using the 30- and 170-nm once-coat-layer-
thickness, respectively.
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Fig. 2 Je-B-0 characteristics at 77 K for BZO doped

YGdBCO coated conductors using the 30- and 170-nm once-
coat-layer-thickness, respectively.
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Fig. 3 Je-B-6 characteristics at 65 K for BZO doped
YGdBCO coated conductors using the 30-nm once-coat-
layer-thickness and PLD processed BHO doped EuBCO
coated conductor.
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Fig.1 Pinning curves, /4(5), of MOD—(Y,Gd)BCO coated
conductor with BHO nanoparticles (sample #1, d.oa = 27 nm).
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SEM (ZRDMWABARARBLES . BB LVIRIRERRE T T
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Fig. 1 Thickness dependences of /I, Je at 77 K in self field
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Fig. 1 Crystal structure of Ba2CuzO4X2 (Ba2342) (X =Cl, Br).
Ba2342 is a layered compound where [Cu3O4]> layers and
[BaxX2]*" layers are alternately stacked. The size of Cu3O4

plane is almost identical to that of CuO2 plane in YBCO
crystal.
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2. EBRAE

Mg, 7E/NT7A B ROF X Eot# (TGE=Ti, Zr) ¥
K% Mg.(TGE),B, (x=0-0.3) L7251 & L CIREHL -
HOEFEN 72V NTHIEREREL T TGE K—7" &/ L
7 (CAP 7SIV LIRS ZAERLLU 7=, 7SV 7 OEARIT 20 mm,
JEXITH 20 mm TH D, ZOWES T TGE F—7 R 1P HDHZ
LATERR T D= O RS DR EZAT o 1=, FD% . 20D
PV % A EIFLEA TR RS LT SPS WA L CIELAR 20
mm, JESK 10 mm O SPS LA {ERLL7-, SPS ALHiT
10-100 Pa D ELZZHZ IV VT 950-1050°CT 5-15 min 17577,
BRFEVNE I 1000 A, FIINE S 50 MPa &L7=, i
1#EIX XRD (X-Ray Diffraction) JEIZEVFHELT-, fHHERLS
% FCM (Field Cooled Magnetization) THiGAfESt,
V7 F RO E LA KIR A — v R IV EL
77

3. HERLER

Fig. 112 TGE % 10%R—>7"L7= CAP /X\/L7 L SPS /3L
DXRD F—2 %R T, T _RTORET(TGE)B, DE—7 )3
BRENTZ, F2. Ti F—7, Zr R—7 O} SPS HiLY
SPS £ DIFHIH(TGE)B, DE—7 N K& 2> T5, SPS 4L
PR ZFRHE TGE DG L T(TGE)B, 238722 &< SPS
AT J > T(TGE)B, Oiffd Ay m EL7=Z e RREL T
EZHND, SPS 7LD MgB, & MgO [ 35ERS 112 MgB,
Dy HEL , MgB, DERR LA -T2 Mg WNIFN ORI S
JELTTEELDEEZDBND,

Fig. 2 {Z CAP /3L 27 SPS /3L 27 DS HERGSS DI EE (R 17
%779, Pristine SPS /N/L7 OHFFHERGSHIZ 20 K T2.1 T &
HIP /L7 VLT 5 v MEA 7R LTe, CAP /S/V27 Tl TGE
BN —T 5T TR 2 M B L2, SPS /S V22N
T TGE R—7" 7 )V OFHEfEST Pristine 2N/L7 Z0H M)
\ZIEFL, TGE R—7" CAP L7 LIRS DEE 2>,
EBSD (Electron Back-Scattering Diffraction) f#4TLY CAP /3
N7 TIE Ti R—= Lo CREETEIE (EBSD DR 50
nm LT OfE il EV RO E SR PE D7D I BT A ERE T& 7R
UNBEER) ASBEINL7=Z 8755 MgB, KGRI LS - Z & AR
WeSD, LIchso TSRS M) oD 3722 RIE MgB, HiAs
WHMbSh el i2eB 2 bd, —F, TiR—7 SPS 7Ly

o Mng* Mg ¥ MgO
¢ TB, O Ti X MgB,
| | ZrB2

i

L
Y  SPSMg 7r B
el

09 01 2

l’h... me ®

@ and

u CAPMg Zr B
o 09 01 2
‘CB -
° o _o

@and H
|

intensity(a.u.)

SPS Mgo 9Ti0 182

[ ]
x@® W %X 0xxx Yoo 0o o, O

CAP Mgy, Ti, 1B,

L ® .
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26(deg.)
Fig. 1 XRD patterns of the pristine and titanium group
elements (Ti, Zr) 10%-doped MgB, bulks fabricated by
ambient pressure sintering (CAP) and spark plasma
sintering (SPS).
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Fig. 2 Temperature dependence of the trapped field for the

pristine and titanium group elements (Ti, Zr) 10%-doped

MgB, bulks fabricated by ambient pressure sintering and

spark plasma sintering.

D MgB, kil Pristine 2 3/V7 KOG R R Th o7z, 17T, itk
BEAAMK R LTz, Ti R—7 SPS » L7 TR R aME STz
BB ELT Ti AMBEREBhAI LTI = ATREME N B 2 5D,

SE X
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3. D. Goto et al., Physica C 392-396 (2003) 272

4. T. Naito et al., Supercond. Sci. Technol. 28 (2015)
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Infiltration J&IZ& % MgB, /NILY DAEREH D FZEAL I HlEBSBEERE
Optimization of fabrication condition of MgB, bulk by infiltration method II:
Relationship between microstructure and superconducting characteristics

I B, NEE B2, B e EFR)
OGINO Arata, NAITO Tomoyuki, FUJISHIRO Hiroyuki (Iwate Univ.)
E-mail: tnaito@iwate—u.ac.jp

1. [ZC&HIZ

TR S178 MgBy SV I T4 ST DT LR AT R T
HD, LT2D3> T, MgBy 7SIV 213 77 T Bkl k(B % 05 1
INEE, By TV RIE, BT T X~ Bk 0 i (WEHD
EBICLoTERIENDZEN S W, T4 1T B S 7 EINE
(HIP)¥E T MgB, 7SV 2 (FEH SR 90 ZVERIL | 4 T AT kil
PS5 4572 (1], HIP 13 MgBy 2 NV 7157 D R I FE
WIZHEN THLIDRIAANTHD, — 7, BFEETFBI 720
JEWF A Z L e S FRIE R MgB, NV AAFRTEDL 12
BRFEDHIE CTERNVZEDDMBR N AL —127D2 b %
W, Giunchi 5i% B RiTBEIAE Mg ¥R A& Sk RIS B
9% Reactive Liquid-Mg Infiltration = CHELE R 93%D MgB,
PV VRN AR EH LTZ[2], 72721, 7SV 7 RICR O S Mg
D TOHHMENDY, AR TR L L fiemeS L HIP
PSR TEN T3], Box 1T, RBIELEA L 7'V
BEEMABGDEDLIETREFESE MgB, 7 /L7 OIERIEZ AL
TWD, T, 7B OU T IR S Mg FRE Y
DIEEAETRN MgBy 7L DAERUZ R EIL | 15.9K 123V T
PNIVIRET 2.4 TAT OS2 157-[4], ZOEIX HIP
PSAZILEET 5, 72120 SV RENIR R R &R 7T
VI WS TR ARG O R#ELIZ L > TR M ED D
EHIR ISR R A T2 L NERBLICE DRSNS,
ZI T, AR TR BB IO BRI R T 55 A5
ZETIRFEITED MgBy N IER O Fii St 2 A HNT
T HIEEAMELTZ, Rilx BIOFTIX MgB, A HIRDIRE
ERUGEERNZ DWW TS LT2[5], A B, ot ikl s L
(BB D D Bt St A i 5 D

2. EEBAE

FiZBCz SUS &M% 10 mm, NEE 8 mm)Z AEL.
FT fEdn B ARG 99%, Rif% 45 um)% 5 MPa OJIE
TCHIEL, #D B JBD LIZ Mg BRGLE 99.5%, Kk
180 ym)% B LRERDO FNECFIE L7z, T D%, TV IR
K CTHEE LB L2, Mg & B OF/LLIT 1.1:2, &8
JEiX 15 mm &L7z, BALEIEE L Mg ORUELYEW
700-900°C ., FREFIFRIIT 0-9 BERIEL7=, ARk E ikt
LI/ RIZII U T, X BREHT(XRDIC LD HHEE . SEM <2
EBSD (2L 241222 SQUID REREHC L ARMbHIEZTT
o7z, BRI A ERE TR A RIE LT, 7235, XRD
PRB— IS RO RS MgB, ThHZENHERS LTV
2o

3. ERRERLER

Fig. | [ZBVILEEIE FE 700 :51 TN 900°C, FRFFIFR] 1 IO
9 W CERIL 7= MgB, @ 20 K 1231 B LB i 83 B O
SRz T, 700°C-9 BRI R RV L BLUAR
AR R Uz, mESE RN (2.5 T AZ Ll ) TTid 700°CRR
BED JEEDY 900°CHEBHID G mWZ &2 005, ZDRLJR%E
IR AR 2 D& 2245, Fig.2 1Z 700°CH LT 900°Cik
BHERFFRE NIV T 0 9 RE) O EBSD Hi{g & R, N
L —I% MgB,, IRV L —1X Mg, B EVIREN T EIRETNE

106 T T T T T T T T

linfiltration processed MgB

Fig.1: Magnetic field dependence of the critical current
density at 20 K for the infiltration processed MgB,
fabricated at 700 and 900 °C for 1 and 9 h.

(2)700°C-5h (b)900°C-Sh

Fig.2: EBSD images of the infiltration processed MgB.
fabricated at 700 and 900 °C for 9 h.

KT, 7235, EDS MEHTINOARMAT I DIZEALTE B A3
DBHZENRINHTND, TO0CREHCIXARIED Mg & B 23
ZLFEHTEY, ZDIO AL MgB, DEIS D IEH /NS
W, 722 UL A RT3/ EW, — 5, 900°CEUEFTIE MgB; #H
PREBSY % 5D DIRLY A X KEN, - T, 700°CiEID
I LR, IRAE S SR OME MTH B B MR MgB. kI
BRI LDHERE RO DN Ko Thiebaniz &
Z6N5,

B
RAFZGED— R ILISPSEHIFE: 15K04718, 15K04646 Bk
T CEmL,

SEXH

1. T. Naito et al., Supercond. Sci. Technol. 28 (2015) 095009.
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SUHEENE (MVT) EICKDKE MgB, BB/ N\ L VAR /ER

Fabrication of large MgB; superconducting bulksby Mg Vapor Transportation (MVT) method
o)1 5% (B TASR): I BiF CGRETE TR, 1A W GRAUE TR, Sr TR

SANOGAWA Yu (TUAT); SHIMAZAKI Nanami (TUAT); YAMAMOTO Akiyasu (TUAT, TITECH)
E-mail: s172422y@st.go.tuat.ac.jp

1. [FC®HIZ

MgB: BBREAR[1]1E, B2 T 39 K Ol Ul
JE(T)EFRFDZEME AT LS L, EORIRE(10-20 K)T
DISHNZHIREN B ESTWD, Eo, BIRE VAT E
WAL, /NEUE R FRTEETHH[2], — 7. MgB2 D—
W72 B R TETHD in situ (Mg + 2B — MgB2) Tl Mg
WRIRFIZAE LD ZE R A ROG BB AL THEEDET
(~50%) T DIFD>, IHEMEDE Mg 2SERELT- MgO ZED Al
MINBHEC D, ZIDIE, FERR7R L T S A% FRL . B
I L (Jo) SH B DK T2 273D, £ 2 CAMIZET
. R E O EHLE 2 KT MgB2 2 L 7R D3 LU MRS E
ZRFETHIEEZBRL, Mg KRS EMVT: Mg Vapor
Transportation method)Z 1R 7L 72,

2. EBAE

MVT O A% Fig. 112733, MR MgB2 7L 271k
DRIBEIRE2 25 FIRA T FAL v he Mg P4 53 BEL TR
L. Mg JEMBEFE LT Mg 85 E ZFLIREEE L TRy &30
(ZHRRE TR ROG ST, R B2 AR IS L AR
AIEEFRFSH T 800°C, 72h DENLIRE 352 L THEAR 20
mm, JEZ 2 mm O AR MgB2 SV K&, IR
in situ ¥ MgB2 7SV 7{K1%, PICT 351250 Mg, BIRAH K%
800°C TEVULHLJ~ 5 LIS 7o, Fo, MgB2 U #E L
v MZEINT 5 Premix ¥5([3]) &) H L7 Premix-MVT {5128
DIEAESK 20 mm, JEAK) 5 mm D/ L7 EEET-, X BRET
WSO FEZ . SEM - EDX (X0 i - /a2, B
TR R R S AT 2KV e %, SQUID VSM &
PPMS (2 Te & Jo a7t L 7=,

3 MEREER

MVT JEICEWIERLL 72 MgBa 7SV 2 {ED F R 1T 80% LA
THY, BERD in situ IFEL L TRIEIZA ELZAS, BAR
W27 77 INELTZ(Fig. 2(a), Fig. 3(a)), 77 v 7 DR AL
MgB: AR O RFEZE L ICH kT EEEZOND, — T,
Premix-MVT & CERIUZ30EHCIE, RREZ LA RISy
T3 E L) T=(Fig.3 (b)), 7. Fig. 2(b),(c) 1T LD
\Zy in situ FECVERLUIZUEFC AL 3 Hum D KR &EE D%
PR7AS . MVT iETIERIL 7230 CIE A b7, s 7 s 3
BB, AR XRD J0, MVT iETERIL =38 o MgO
AR OENEITH 2 at% THY | in situ {ETERIL 7508 L
L THI 173 IR 722 &Aoo T, Fig. 4 ([ $912,
MVT ECTERIL 723080 20 KICEBTD Jeld, in situ iEEH
LT 24520 BV 800,000 A/em? (ZEEL 72, ZAUEZERRETR
DD L, BE B SAR KL Ll kT 50
ZBND, REFO IS I E R SOV TS B4
2o

4. $E5

BN ERLEE 22 R MgBa 2L 2RO T LML
LLT, Mg KARIREIEMVT) 2% R LT, Premix-MVT (2
O WERD in situ ETERLUEEHLIRL CTRBEE T

MgO R DL 7 NGB EAERL S 52 LT BI LTz, DI,

in situ PO 2 (50D JRFHEEFFO LMD, MgBa SV
ik L TEWRT v LN DB TX D,

EifE
AHFIEIL ISPS BHFF 34 FHFZE (A) . SCHRLFA4 T3
TV I NDFEEZ T T2 D Th A,

Metal container Ar atmospher

Vapor

oy

Liquid division wall

Vapor

| Holed division wall
Boron disc

Fig. 1 Conceptual diagram of MVT method.

(a)

Fig. 2 Appearance and microstructure of MgB2 bulks.

(a) Photograph of a bulk prepared by MVT method.
(b),(c) High magnification secondary electron images for
the samples prepared by in situ (b) and MVT(c) methods.

Fig. 3 Low magnification secondary electron images for
the samples prepared by MVT method (a) and Premix-
MVT method (b).
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Fig. 4 Magnetic field dependence of critical current
density (Je) at 20 K for the samples prepared by MVT
and in situ methods.

SE

1. J. Nagamatsu et al., Nature 410, 63 (2001).

2. A.Yamamoto et al., Appl. Phys. Lett. 105, 032601 (2014).
3. 1. Iwayama et al., Physica C 460, 581 (2007).

Ho4lml 20174FEERFRIR T - BHESR



1B-p04

YXZ7Tat X

IBAD-Mg0 7ot XRIZ@IFT1=-MD £ k2 EEEMETTmDFERIE

Planarization of metal substrate surface by MOD method for IBAD—-MgO process

BEI B—, BOA L, Ury— Tag, il B, AR EOLTR)
HIROSE Yuichi, SHIKITA Tatsuya, JHA Alok, HORIDE Tomoya, MATSUMOTO Kaname (Kyushu Institute of Technology)

E-mail: matsu@post.matsc.kyutech.ac.jp

1. FL®IC

NAT A GEEOSET—7 L2 2 Widm{k L2
ME% A L, REBaxCusOy (REBCO, RE : Rare Earth) 8
(R % R & IR T — M LT D R EAEE
no-o%H 5, —f%iZ IBAD-MgO EIZ/E/EA2 4 nm F2/E T
Kb ESEAT2OT, SREHKRDT 72 AT 1 nm 2
FEZHNZ % BN B D, BUEI MM IS CEBARRT IS - K 5
NATaA FEROEHRFERTH L3, L VK= A BT
tEETF25EE L TRBABILEY 2 (Metal Organic
Decomposition : MOD) J5(2 X % AL TFHE b Mgt Stk
HTWD, £ ZTAIETIE, [EIELER Y DANAT A S
R _EIZ MOD JEI2 & - T Y203 7BV 7 7 A kIEJE % FERL
THILTNAAT A GRERKRE L FHILT 22 L%
BRt L7z, ARFZETIE Y205 23—TF (0 V7 &0 iR+ 2 &
CZOREZ 7V T7THZEaBE L, £GbN 3
W EIZIE, IBAD IEIC LD MO BORR & & Hic, P
J& BRI E DI bIT > 7,
2. ERAE

A4y P T ATEF—FF hTI AL RL— b, Yo x T
J=NT R, A ) VEERREGSET Y0 IR AR
B, ZOWKEEIL LR Y OANZT v HiRk I, 2000
pm CAELa— LT Y0 BEEAM LT, 2D, K
ARy & CO2 R HoO O CHEH S E 5 2 L 2B
L LT, RERFEHRHIZEWT 500°C T 3 45 OB %
1Tolz, ZOTREBHEEY K Z LI L B %
AL UTe, FEREE O T 7 % A1 DekTak filid =2 mkl
FE, HEMEROBIZUIE SEM 2 VTR L7z, =+
T3 BV AL AR 12X, ARAFEE THIA T 5 IBAD
HEE T MgO JE 2 i L. £ D% PLD HEIZ LV 700CIcH
W CeOr H1JE %, 800°CIZ35V T GABCO #B{5E)E D fY,
BRZATV, £ D OFESRPEDOFHIE & & $ 12 FE-SEM IZ & %
Wl s 217 o 7,

3. ERBERLER

FRERTOFRE Z 7 % A Ra 1% 200 pm 18T 16.9nm. 5 pum
T 12.1 nm ThH o723, 8§ [HD Y203 2—F 4 7 HB X
OV 500°C DEHLELFS T, 200 pm 8 C Snm LA F, 5um 8T
Inm 2 Th - 72, EDX OFERN D, Y203 HEHIZIE
AT aA RO ITHE TH D Ni BRI S o7oZ
LD, Y203 JE 1L IBAD-MgO ¥EIZ3E L 7= K i O bk &
JERBGIERE & L TORBEZRIZLT0DHLEEX5, K11
FEREE MR O SEM BEE A<, Z ? 1T IBAD-MgO J&
ZRIEL, #WT PLD JEICL > THREZEZ X v L
MgO ZE L7z, £ D%, CeO:2)E8 & GABCO & b ki L
7o K 212G SR E O W SEM BE 2789, 458
DIGEDHER TE D, R HITIE EDX DT KA
3070 Ni S5 OPEBIIHERR STV, S HIRE 72 Y203 8
TERR DRENL & I8 DIER SR DI L LB TH D,

RRIE, BMNIETR

1 MOD EIZ X% Y203 B AL O MR i SEM 55,
RERNIFIE LS O~AT 1A K, AXIE 8 [B] MOD 22—
T o v 7 14(500°CEVLER) 0 HAR FK i,

CeO,

MgO
Y5054

NATOAER

, 1000 nm

2 MOD TV U7z ot ISRk U 7 s
2 JEtEIE,
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REGREB &% Rl ‘= SmBaxCusO, BBz B R+ D= A IED et
Investigation of High Speed Deposition of SmBa,CuzO, Coated Conductors by the REGREB technique

Bk KRG, TR OHEE, —B Hhon, W BORALKR); AR BIOLTK), Fik $EER(ERRAT), & H M4 oK)
GOTO Daishi, TSUTIYA Yuji, ICHINO Yusuke, AWAIJI Satoshi (Tohoku University);
MATSUMOTO Kaname (Kyushu Institute of Technology); IZUMI Teruo (AIST); YOSHIDA Yutaka (Nagoya University)
E-mail: goto-daishil6@ees.nagoya-u.ac.jp

1. [XL®HIZ

REBa:Cuz0, (REBCO) & IRAB{REMRAA 13045 - i B i
TR Jo OFRPEPMENDMENE LR 2 ZoiB S 2~ A
DHRFSN TS, IS 73R EE L T, REBCO A4 D
R AMEB LI TH D, FFIC. REBCO #1348 R RE
W ARBLE T o AT AR E Y, F2 T, B TERLE EE O &
HAEARDEN TS, LoL, REORERIETHD LR
L —H—F 3 (PLD)¥EICLD REBCO £ R R, L
— P =R X — | BRI E REUREL —
HEINSE A R E 2L T D&, BT a BhELAPRI2S 384
27280 | B OBIRE R DI HERF T 20,

THVET, Fox 3K I RIF7eftatE% 9" REBCO @
seed JBZ AN RIFETHZET, seed JE _EIZALIEL 72 REBCO
O upper JB A LI A ISV RIS {C R ARt b ka2~ L, 2>
DE T e Y J & ££-> REBCO Growth using REBCO Buffer-
layer (REGREB) 1£% ¥ L CTE7=, FFIZ, upper EZIDIEN
1B TR 92 F15% Low Temperature Growth (LTG){E &R
5[]

AMFFETIE, REGREB 1:% W =4 VERLE FE o b
AT 2700 ML — PR IR T L — | RE R 5K
ROIHEEATEEE T SmBaxCuzOy(SmBCO)D upper JB% I
U7 AR E R L7,

2. EBRAE

SmBCO #ikf1%. IBAD-MgO #1112 KiF =% <L —
#—. Reel to Reel System % i\ 7= PLD {EICED/ERIL7-, £
7= fERIF{EL LT REGREB %\ -, ZZC, REGREB
1E% V- SmBCO BAREH L, seed B I 50 nm, F%
EREE 850°C, FEHUHEE 0.28 m/h, L — I —#0R L&
10 Hz, =R VX —EE Feea= 1.6 J/em? &L, upper J& 135
JELE 850°C . FEMGHE 0.56 m/h, L — —H03R U JE e 5%
80 Hz, = HR/LF—BEE Lypper = 1.0-2.3 Jem?2 E L THERLL 7=,
VESLL 7o 308k O B 5 R 2 TR AN 28 38 P IS LR DU S 115
WCEVBEIE LT, Fi2, X BREITIC L0 OfE Ak 1S % [ E
LUie, BEIRIXFHEHRE G 77 X~ T WriEE O TlE LT,
B4 1T REGREB 4 V- SmBCO ##41% with seed.
REGREB 5% F\W V2% without seed LENE N
35,

3. RRHERRUBER

Fig.1 \Z4-#4 O BB O =3 VX — B FEICx 5 a i
Bl R IR E SR AR 9, 22 C. a S AR TR 7 B 1T .
ISmBCO 200/(1SmBC0 200 + ISmBCO 500) k 1-/71‘:0 ISmBCO 200~ ISmBCO 005 Lj:
I SmBCO O a SHELAPRL, ¢ BhEC R OO EIHTE —
JIRETIHD, ZOfER. without seed B TlE, £= 1.6 J/em?
PLET o BhBECEPRIDSFESRENTZ, — 7. with seed A1
Epper = 1.9 J/em? £C a i MBI BNR T2, LTzdio
T, SmBCO JEA ¢ AT 5= R F —EED R,
REGREB WA ZETEA L, Z4UE,. REGREB {£%
WA ¢ BhldrAI L7z seed & 1T upper JEBRETE S
XX NVET D70 a BRI OFENIZ OITEB 2
biLd,

Fig. 2 \Z4584 D B IERF D =)L — 55 BE LTk 972 J. D
Ak Z 9, with seed A1 1E without seed FpAf LVH LT X
VX —BEEEC J. 23A_E L7z, without seed Fpb 1L £=14

Jem? F2EEMD, with seed BRAFIT Fipper=1.8 J/em? FRIEND J.
ME T LRI, Fio, KM T Jo DR T LIBED DT RLF
— I CYERLL 7234 DRI X, with seed #R44 T 150 nm,
with seed $#44 T 250 nm Th-7=,

INHOFERNG, REGREB 5% W TERIL7Z SmBCO
BT BRI B R A A R D 2RO O R IEL — b
OEFALN A RETHDI LN D o7, SHIT, Bbf ERLH E
DO LD Al REME D RIS 7=, REGREB 5% V= seed
BT ERL S E ISRV 85 2505,

ST LVE DL — Y — IR UE S Z s EeT
T REGREB 1E4 AW CTERIL 72 SmBCO #b4 DB {=E
WL A SR ER A PE A ST L . REGREB % F -S4 VERY
HE D EHEALIZOWTRETT 5T E THD,

(2]
o

)x100

B with seed
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Fig. 1 XRD peak intensity ratio between ag-axis and c-axis
oriented grains in the SmBCO C.C.s with or without seed layers.
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Fig. 2 J. at 77 K for the SmBCO C.C.s with or without seed
layers.
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Analysis of YBCO/BZO interface in YBCO nanocomposite film
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HORIDE Tomoya (Kyushu Institute of Technology); Fumitake Kametani(NHMFL);
MATSUMOTO Kaname (Kyushu Institute of Technology)
E-mail: horide@post.matsc.kyutech.ac.jp

1. [XL®HIC
YBa,Cu;0,(YBCO) /a2 iRy MR I R e =
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HHEEZTND,

ABFZETlE~ NV F A — L&D S YBCO/BaMO,
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Fig.1 Position dependence of density of states (DOS) in the
YBCO/BZO model.
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Determination factors of the orientation degrees in RE123 powder samples aligned in
modulated rotating magnetic fields
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Fig.1 Experimental configuration in a modulated rotation
magnetic field (MRF).

(b)

Fig.2 (103) pole figures at o plane for Dy123 powder samples
aligned in MRF of 1 T. [D = (a) 46 um and (b) 9.2 um]
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Development of BMO doped REBCO coated conductors by the Hot—wall PLD technique
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1. [XC®HIZ
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2. 1M EEL
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7=, Yo TN DHE A Table 1 1TRT. EBICERGEME
LT Table 1 ® B-2 L[RIZAET 300 m £ O#M 2 /BRI 72

3. @A A

THNIVTTT7 40— B0V =2y by F I 30 um
FREX1T mm EO~Ara7 VPR LY 7 V%, He
HATHHEIL, B EINLCsG -8 EET LV EETT
ST EEFVET I OB FEAET 1 uV/em kb 10 mm fE#LE
I [A/emllTHIE LT LT, 77.3 K, self-field IZBIFAHT VY
TR O L AN TR L.
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Rt REBCO BEREEL T, £V 7LD 30 K, 7 TIZH
2B/ ¢ D I () &, I DS BEARTFEIZ 1 B/ Ml
(I(min.))% Fig. 1 1ZR7. EBLLO RGOV T b 5
JEMNELILBIEDT Je DMETLTWD, ZOMMIE 77.3
K, self-field 123517 % I DIEEAKAFOBE M LR THD. AUIK
A A DYV TIE L(Q)D I(min) KV EL 72> TODA3,
FIRSAE B O T I(e)d I(min ) MEIE R T THY, %
DOIEIEAIESAT A OLOLFRRE THS. 7T, I(min )il
AHABTIL, EBLOORRMBEEMD FFRE DR EL7Y,
WEBETDHEMIEEIE B O NERNTHA.

AEZS B THERLL 7= 300 m £ DOFMf D Tapestar™ (2 &
LEFIMOD 1(77.3K,s.£) 554 % Fig. 2 127~ REBCO [
JEIE 2.6 um, BB UREROETE 1(77.3K,s.£)1% 574 A/12mm
Thote. /DR RZE - EECER L LY
2.6%5THY, ATV ZEALTCWRWE R ERRE D
B —MERGoNT-.

5. F&H

BB 7R E R CIERIL 72 BHO 3 A EuBCO #FF 2o
T, BeHsH I REBCO ERAKAFMEAFA L 72, ZORER,
FRAEHEDPETIUZ B/ ¢ D LIZIE F350, 30K, 7T T
V% I DREE A FERAFNEIC BT DR/ MBI, 7875 3 D

YT NERIBRETHY, BRIFMKAFIES RO Th o7,
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LA AL TOWARWRERM EFEBREORT I ¥—M%
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Table 1 Specifications of BHO doped EuBCO samples.

Index Deposition Thickness 1.(77.3 K, self-field)
Condition [um] [A/12mm]
A-1 A 0.9 346
A-2 A 22 599
A-3 A 5.1 845
B-1 B 1.1 339
B-2 B 24 580
B-3 B 6.2 1006
2000
; b b
L -
.E- 1500 1= ©dep. cond. AlcB//c
£ o ,’/ o dep. cond. A Ic min
é 1000 ,‘ @ dep. cond. B Ic B//c
~’ ¢ s odep. cond. B Ic min
500 -
7? 30K,7T
0 i I R P ST A

01 2 3 4 5 6 7
REBCO thickness [pm]

Fig. 1 REBCO thickness dependence of Ic at 30 K, 7 T. The
closed symbols indicate the values of I at B // ¢, and the open
symbols indicate the minimum values in the magnetic field
angle dependence of I.

depo. cond. B

200, EeECo.Ba o1, deviation / average 1,
0 2.6um thick 12mm wide

0 100 200 300

Position (m)

Fig. 2 Longitudinal /; distribution of a EuBCO-BHO tape with
length of 300 m.

E jf2

ZORPO—ERIL, ESLHFZER R E A HT =R X —
SR O BAFEFEAE(NEDO) D B R 3 s A DAL D
DTH5.

S E Xk

[1] S. Fujita et al, Abstracts of CSS] Conference, Vol. 93
(2016) p.142.

[2] Y. lijima et al, IEEE Trans. Appl. Supercond., Vol. 27,
No. 4, (2017) 6602804.
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Microstructures and superconducting properties of SmBa,Cu,0, superconducting films
added Ba,SmNb,O, and BaHfO, formed nanorods
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DOFERENT, MEVEZE Z D720 T, RIS CRECHE
BUREIZ > TRESETHIER ML TS, ET2, FH
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W4 TSI, F/ay ROFERERIEIXIINT 28 B2 28 2
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RZ&MT, BOKNT /oy RERRT L5 7 a7 24
M & D BasSmNbOs LDV F / uyREFK T D
BaHfO3 @ 2 FEEO KM BB BREE R > DN
kS SN ON R Un T Lot 1y o

2. EBAE

F/ayREF AL SmBazCusOy JEEiE Nd:YAG L —4
— (266 nm) % HVCTH—7 bS5 PLD $ECfERIL
7o RAUHM B OTINEIL, BE LA EHIBEL, 8.5
vol% BaHfOs, 32 vol% Ba:SmNbOs &L7-, 57
TV IMTLTC, W1k Tl R B R A2 E L4,
T S LERA A e — A EE A VOB E T
e R A ORE BRI 72, WNEHLRRIE, B E -1
%85 (JEM-2100F) % AW Clrim - Pk oI v
TR — B X BT I EY e R aAT o7,

BaHfOs 3§

01% Ba2zSmNbOe

Fig. 1 Plan-view STEM image of SmBa,Cu;0, superconducting films added (a) 8.5vol% BaHfO;, (b) 32vol% Ba,SmNbOg and
(c) 8.5vol% BaHfO; and 32vol% Ba,SmNbO, respectively.
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Strain effect on critical current of BaHfO;—doped SmBa,Cu3;0, coated conductors
fabricated with LTG technique
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Fig.1 Measurement temperature dependence of Peak-Strain (ep)
for non-doped and BHO-doped SmBCO CC.
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