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Fig.1 Schematic view of the stacked DI-BSCCO tapes
along (a) the thickness [#] direction and (b) the width [w]
direction. / represents the length direction. Black and
gray regions represent the Bi2223 filaments and Ag
region, respectively.
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Fig.2 Temperature dependence of the thermal

conductivity of the single DI-BSCCO tape (/direction)
[2] and the stacked DI-BSCCO samples (w~ and
t—directions). Inset shows the temperature dependence of
the reduced thermal conductivity x(7)/x(200K) of the
same samples shown in the main panel.
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Reduction of AC losses in Bi2223 tapes with resistive barriers
in a perpendicular magnetic field
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Fig. 1. Critical current densities J, at 77 K and 0 T for barrier
tapes plotted against the inverse of twist pitch lengths L;.
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Fig. 2. Frequency dependence of AC losses O, at 5 mT for

barrier tape with L, = 4 mm.
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Fig. 3. Normalized AC losses Q,/I. at 45 Hz for barrier tape
with L, = 4 mm. The data for non-twisted tapes with their
widths of 3.7 mm and 2.7 mm are also shown for comparison.
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Table 1 Specifications of the samples

I. (@l pV/em, 77 K, s.f.) n-value
Sample 1 178 A 18.5
Sample 2 186 A 18.4
Sample 3 189 A 19.6
Sample 4 177 A 20.4
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Fig. 1. Absolute value of sheet current density.
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Fig. 2. Direction of sheet current density.
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GdBCO/IBAD coated conductors
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Fig. 1. Laser induced thermoelectric (LITE) image showing
homogeneous crystal structure in the bridge.
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Fig. 2. Temperature dependence of normalized AR /AT around
superconducting transition obtained by the low temperature laser
scanning microscopy (LTLSM). Inset shows measured points in the
bridge.
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Fig. 3. Spatial distribution of flux flow dissipation obtained by the
transport LTLSM at 84 K and 1 T of external field.
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Three-Dimensional Current Distribution at Silver Diffusion Joint of RE-123 Coated Conductor
Carrying DC and AC Transport Current
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Fig. 1. Optical micrograph of the sample.
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Fig. 2. Sheet current density distribution obtained by scanning
Hall-probe microscopy at the transport current of 25 A.

2 0 35 0
b 5| 20 @
O o~ ~ =
£ 10} 155 o
4 B S e
15 L 10 ~
S22 23
£~ 20| 5 e
= 2
3 25 0 ]

0 4 8 12 16
Position in length direciton x (mm)

Fig. 3. Current transfer between the two tapes estimated by
the sheet current density distribution shown in Fig. 2.
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Fig. 4. Sheet current density distributions in total, upper tape
and lower tape obtained by 3D finite element method.
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Fig.1. Schematic drawing of Jc measuring method using a
permanent magnet. (a) model (b)Magnetic force vs. distance
between a permanent magnet and HTS film surface.

Fig.2. Photo of the permanent magnet method system
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Fig.3 Jc distribution of HTS coated conductor measured by
permanent magnet method.
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MECEEL, 7—72B8 L2R O NEUET 5 FIE
NATEEZR HIE, KW BWHIENAIRE L 2D, T ORBFHC
SN, Y HWET S,

e P
1. S.Ohshima, K.Takeishi, A.Saito, M.Mukaida, Y.Takano,
T.Nakamura, T.Suzuki, M.Yokoo." A Simple Measurement
Technique for Critical Current Density Using a Permanent
Magnet" IEEE Trans. Appl .Super. 15 (2005) 2911-2914
2. S.kuno, T.Takayama, A. Kamitani, K.Takeishi, A.Saito,
S..Ohshima," Analysis of Measurement Method for Critical
Current density by Using permanent Magnet" IEEE Trans.
Appl. Super. 19 (2009) 3750-3754
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Measurement of AC current distributions in multifilamentary HTS model tapes by a pickup coil array
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BT AILTEETHHN, TORMEFTAIE TR+
FENLSIV TV, ZZCARIFSE T, ZORBRIN LI
7= HTS B4 N O T /0 AT % FEREAl© E RIS R T 53
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RV I T T AL NFEDOAANAE KN DOV THIRET LT,

2. TILFIT4SA HTS BEHEM EE VI 7y TaA( L8
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0.25mm. JBEIE 3. Z—2 801 17 ThH D, BT OFMmIE.
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Fig.2(a)iX. 2mm 1B Gd SZHRM 5 AMDALDIIERAL 1Z
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Fig 2(b)IZZORERERNO R M LI Bk /54 Th D, Mt
ILEE T, BT 713K 74T A NOF HERME, 71y
AT v MERLCHIE L= BRI EEZRL T0D, [FXK I
HIERRZEIT 10%EE THDHI LN bND, BIRORER EZ
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[1] K. Miyahara, et al.: Abstracts of CSJ Conference,
Vo0l1.81(2009) p.6
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Fig. 1 Calculated results of current distributions.
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Fig. 2 Measured field distributions and calculated current
distributions.
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1IFECHIZ

HBIRE LY DR AR (B LRI S - CRE T
DONR—RTZN SR EL 7%, Eisterer HIZ
JO#EZEse Magnetoscan VAL, A—/LE kA AE
L CHRE C L RO R L 53 E TR DT
LR TED[1], AHFZE Tl Magnetoscan HEDREEZ TS i,
i K OE SO T A1 T 7o D TGS 5, SHic, /3
JVAIERAL DRARE V7 OFEHMES 37 E Magnetoscan 15
D AT D,
2KEAE

LZZEE DB ROESRE <, B 6 mm, S 10
mm, HHEE 430 mT @ NdFeB 7K/AlEAL. active aria
0.05 mmx0.05 mm DOHR—/L Y2 fEfL- K 21079 &
AL 45 mm, EE 1.3 mm ORI LR ek
BEET 576, 15 0.8 mm %S 1.3 mm D% V FHUANT-,
HRIRZEFET/ IV h NG, B IO KRR DIAR— L
FIVFATT IO YT 0.5 mm T XY mNEAF v LT,
KNG DL ST—L L OHLECOHEE X, Av—
NI VT ECORRE Z LUK 1), FalskiiA et
U7z, X, Z OfaliSa e Ui, e i 053>
VAR 5mm OFBEE L7125 T Magnetoscan 2170 V3
NAFRGIARE D A To T,
fEREER

212, Foigetf X=6.4 mm, Z=0.25 mm CT? 77 K123}
HIEEnfal (e Y 235115 Magnetosacan {350 X f&
TP 2R, ERIZRWT, V SAROIEIRE MR T 2208
Hiskiz, FTRICRWT, E—=21Z2oTNDEZAD, o DR
LTTHY, 7SI DT TIIAERN J DR 2D —2
PFEET D, VRN TIL, Zehetmayer HO#1 TR
SN, RIAZE—2 T 47 DFAELT=,

3 IZIEFE 45 mm, JEX 5 mm DOFYREY VI 55
VSV AR5 Q.8T) FNIN L 72 35 & o0 1 #2 W4 35 4o A &
Magnetoscan {5 5-5343% 7~ 9", Magnetoscan {57573\ NEE
o DFINZEZIRL TODS, IR By LSRG OfF
DS S MERNZ EE MR LTz, 27 VI PR RER A
RANFRUTZE EEN o DMENZER TS IDH D,
Magnetoscan 15 5EDRNITEDEZAFRDLR, ZDJF
[Ali%. Magnetoscan 1§ 513/ VL ZEE F 0~1 mm »HDES
THDHT-0, SHITERMLEDOE 116D FULD ST
TUWBT=b b, BIE, 2 SOBYEEET 0y 7RI gap

787

7, Magnetoscan {5 5 DRAETEROBEEAT>TEY, #

HTITENOLORERL I TRET D TETHD,

SET

[1] M Zehetmayer, M Eisterer and H W Weber et al,
Supercond. Sci. Technol. 19 (2006) S429-S437.
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Fig. 1 Setting of Hall sensor and permanent magnet for

the Magnetoscan technique.
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Fig. 2. Magnetoscan profiles at 77 K on the superconducting
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Fig.3. (a) The trapped field profile on the superconducting
bulk 5 mm in thickness after applying pulse field of 2.8 T
at 60 K . (b) Magnetoscan profile for the same bulk at 77 K.
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Analytical model of the ac losses in power cables with two—layer superconducting tapes
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LT, BN —T7 WIRERO B, SCRR[1-3] THE
WEn-HEE N r—7 RO MBEICRESh, &
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[1] Y. Mawatari and K. Kajikawa, Appl. Phys. Lett. 92 (2008) 012504

[2] A.P. Malozemoff, G. Snitchler, and Y. Mawatari, IEEE Trans.
Appl. Supercond. 19 (2009) 3115

[3] Y. Mawatari, A.P. Malozemoff, T. Izumi, K. Tanabe, N. Fujiwara,
and Y. Shiohara, Supercond. Sci. Technol. 23 (2010) 025031.

Fig. 1: Schematic of the cross sections of a power cable
with two layers of superconducting tapes.
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AC loss properties of assembled YBCO coated conductors exposed to inhomogeneous magnetic fields
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2. YBCO #2#f D BAXAL LI &4

L ORIEIHE L YBCO #i4t DiE 5% Table.1 |2
R, BAIE 10mm, JEE 0.13mm @ YBCO #4414 % 300mm (2
VL, 4 KRB LI=b 0% BURRE R L LTz (LUt 4 KoRl g s
REES), T DT-0IZ 1 ObObLREREIE L2 (LA
% IRCEREL S B RS T TR E NS N DR R 5
ERFHIANCELER D201, Fig.] ([ RT EHITERDOT
Uik & 0/2(deg) R o T FBRE R A (R L . 2 E —RRIE SR 22
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Table. 1 Specifications of the YBCO coated conductor
thickness (mm) 0.13
length (mm) 300
I.(A) @ 77K 194
¢ B, YBCO coated conductor
L A/%:ﬁ/:/“””/ -

Fig.1 Twisted sample tape
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Fig. 2 Twist angle dependences of ac losses in YBCO coated
conductors. (a)single tape, (b)stacked conductor
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Hoop Stress Test for GABCO Coated Conductor
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1. &Ll IS SR p. 203
4 1% Coated conductor (2 — M) % BRGS0 EE [2] G. Nishijima, et al., IEEE Trans. Appl. Supercond. 18
e LTi&k->Tw3, B CVD-YBCO 22— it % (2008) 1131.
11 T,42K IZBWT7 =7 GHHMEAEZ TV, NAT [3] K. Osamura, et al., Supercond. Sci. Technol. 22 (2009)
0 A JEN 2 AMINC B 7235412 1 GPa, HEH 2 NIlIZ B 025015.
754 TYH 777 MPa £CTO 7 — ZIEHIMNAWHETH 5
ERMLEN2, LeLAads, Bz Hx s Table 1  Specification of GABCO coated conductor
TERLAZ LICGERT 286, B -—YEEAR, & Stabilizer Ag 10 um
MOEEIC BT 250 L BEREOHE DL K- 72, Superconducting layer PLD-GdBCO 1.2 um
ARIFZETIE GdBa,Cuy0, (GABCO) 2 — b MM D i~ CeO, 0.5 pm
VYL SRR 7 — TSR 0, R LR Buffor _LaMn0: 19 nm
et g e - nm
FEERHE IR & LRt 247 9 . Gd-Zr-g 10 o
Substrate Hastelloy C276 100 um
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Y 7223, Coil A DEFEIEBRRATNZE Y T 72,

BRI ~NY 7 AR Tffo %, N TV v e

Fv b OBEET Y by — M X D ARRRES 11T Z AN fo oo
L7z REECalbl a A VBEERZ 2 ¢ T 7 — 7N . oLE5 men .
BENL 7-. Fig. 1 Photograph of hoop stress test coil
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EEDEERK0T%TH o7, BARAM 7 — 7T SIT =~ 200} - - SG#4
T3 7 — 7 N- B GBI O TH 5 2 Lp 5, —_C )
WA TH L EEZSND, 8_0 0.2 0.4 0.6 0.2
o7 — 7 I- B O E 2> & ko 7o kR IZ Strain [X)
192 GPa TH - 7z, Z DffilF Osamura 512 &k > TH ST Fig.2 Hoop stress - strain characteristic at 4.2 K, 11 T.
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TOfEZRD R, BEEEZToTWEEIATH S,
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— 1 — H820m 20104 EEATRIL T4 - EHEESA R



1A-p02 Y RER / ME

GdBa,Cu,0, A—MREM DEERERDEIKREF 14

Strain dependence of critical current for GdBa,Cu;0, coated conductor
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1. [FCHIZ
R {AE (K REBa,Cu;0,(REBCO, RE VXY F/2idA - current
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AWFFECTlE, REBCO A D W CH RS h COREN R extensometer

VY GABCO AT DUWNT, IR N, 1, B 2B T TG
B DB RV BRFEE R E LT,

2. AMBETERSUERRAE

B A O FE LA Table 1 12777, IBAD(Ion-Beam Fig. 1 Experimental set up for measurement of tensile
Assisted Deposition)iEIZEVIFRE L7 MgO /> 7 7 @4 Ff strain dependence of /.
> Hastelloy Z:4% 12 PLD(Pulse Laser Deposition)#:{Zdi~
T GABCO ARSI TV 5, SEHIEIE 2 mm T, 1200 r 1 - r
Fig. L IZHIE B ORBI B O EEE R, 30EHE 1000 §
BN T ER, Fimo BVl BB B2 812 I - |
LOBIEEY NEMAZBND, A F T LR B Bk & a0ol o]
MOTV— BRIV IR L, MBHE ST 81 e o
Lo TR AT M L DR D FIEEZ B 155, —= BOOL o’ |
RN, T H BRI\ CRUEHZ 3 3R D& FINL @ o’
RIS I, BIEDTE BATCAD IS DA RIE LT, BT S 400} - ]
RABEAEE 10 mm, 7 PR E OB FRIEUET 1 pviem ELTZ, e "
FIEVE DR E TN A LB — VB IIRIE T 200 | " T=7TK -
BIEL7- B{ED Nyilas B OGHZAWTIT o7, OGO 5 .t
AR 12.5 mm Th D, 01 02 03 04 05
3 ERER agial strain{%)
F1g 2 IZBEHEA D 77 K T35 - dha i, s Fig. 2 Tensile stress-strain curve of GdBCO coated
N-ZE RO MEZ /SR 7464 O Young %13 214.6 GPa 72 conductor at 77 K.
277, 100
Fig.3 |2 I, DB IRV EEAFNEE R T, LIZBIIRVEITKHLT a : T ' '
B L, 513D ZE 0.37%LL F T [ 2 I P © e b
B, g5 Lb" ¢ 0%
Y H MG CTOREFBRICOVTEHRETLTETH ; - l"
. . .
: _ < 90} — “wd.
Table 1 Specification of GdBa,Cu;0, coated conductor g - s
material thickness - Lankoad L
Stabilizer Ag 10 pm 85 -
Superconducting PLD- i = T=7T7TK
layer GBCo éz b R L
2 .5 um ’ : 2 5
Buffer LaMnO; 19 nm BDU 0.1 02 03 04 05
IBAD-MgO 4 nm axial strain{%:)
Gd-Zr-O 110 nm Fig. 3 Tensile strain dependence of I, of GABCO coated
Substrate Hastelloy 100 pm conductor at 77 K under self-field.
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Influence of strain on transport properties in YBCO film on STO single crystal substrate
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T2 Z ERHERINTND, LBRKIEE & DOT A ME
(=27 O &) 1IHEKIRIE CEf R e 2 Bmn RS
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ICE—27 0T AIIBEIT 5 Z LRI TW D
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MTHRHERENTVADR, Z OBEIIBIREIE O RE ShkI N
D3RI IR OF AR RE ﬁr%wd:%@%&ﬁﬁﬁ%&
RIRENTEY  ZOMEL LTE—27 OF RIS T
L2, 2ED Y R TIE L OOTHEN LY
BRI ERIC KB SN TV EEZ BN D, BT Y
FAAITRLR KIN O 3~ 7 v 2Rk R EIc 355 L ¢
WA fEH 2 DOTHHPEEZASNICT D ENEET
H5,

DX mns A TITE TR BMARRT
HD, BEAERLIER LIS L7- YBCO D -3 5
FEBPICHONITDHZ EEBIE LT,

2. ERAE

10 mm 4 STO £:#x I PLD %2 X 9 YBCO g%
IR L7=%, 74 NV Y7 Z7 4 —2k->7T YBCO %
ME03mmD 7Y v PEAT S 4umHERRITM T L=,
YBCO A~ O A fif J7%1% van der Laan S 12X 1
WEIN TS 4 SFEEZERA L7Z[3], STO AR
S 3mm D Cu-Be HUIZHEE L. FEMUUNZEREOT B 03MEH
T HHECHITERE 5272, OFTHRT —T% STO Hf
FKEITE D (T, AROTHEE=F— LT, BERED
MEITRIRERE R E 213D T A0 ZAFEHKF T, 1
uV/iem OEFIHET [ 2 WRE LTz,

3. EERiER
Fig. 1 \[ZIRIKZEFE T, B O®3S FCTHRIE L7 YBCO D
Ie-OF B O — il & 77, AfTOT H-03%LLF Tl

102 ad
ik -.i'-!-l-""!-l."..'.
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#
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=
-1.1 L
ook
OG2 b b
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EiE ] 23 43 01 i
Applied strain (%)
Fig. 1 I .-strain curves for the YBCO film at 77 K in self field.
1ot
YECID Bl
g af STO subabaie
m 1f 4
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] i
E. (ol -] "I_r =.¥.
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Fig. 2 Comparison of /.-strain curves between a coated
conductor and the YBCO film on STO substrate.

0.15%\Z ' — 7 ZR OB B D OB SN T
5, —Ji. TENLEOUT AT YBCO EICEIT 54
GHRECERT D L BbNhD L ORBRIKTABESh
77
PARTIC BIAE D 71 CHIE L 72 MOCVD-YBCO #iAt & 4 (e
OFERO ik % Fig. 2 12777, BiEI e — 7 % B 2 il
7 b L, fitEhi R RME THRE L TV, F7o, BT
QB K BT 4 v T 4 v T BT, YBCO/STO DK
PRI T O O AR AE M TR 0 AT SEIR O 4 D BV
LI —HLTWAZ LR b5,
W H D3 FE TIL, YBCO D[S T O O B IFE
WKOWTHLHRETHTETH D,

SEXH
1. Sugano et al, SUST, Vol. 21 (2008) 115019.
2. Sugano et al, SUST (2010) submitted.
3. D C van der Laan et al, SUST (2010) 014004.
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Stress—strain characteristics on RE123 wires 2
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[-PLD (ISTEC #, PLD-GdBCO/IBAD-MgO H1[fJ&//~ =&
FuAp), F-PLD(Z7¥7F8l  PLD-GdBCO/IBAD-MgO Hf# (5)
J@ /) NAFa ), KMOD(WE Fn / 7 ¥ 7 5 #l 06
TFA-MOD-YBCO/IBAD-GZO W&/ AT rA) Kk
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ITERKBELICTRD X &2 L7-b D& Tl R E LT, #
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Ic/IcO

0.2

3. Hﬂlf:'\igﬁjiif

“Goldacker Dl FFRBREERE 1] [2)% HWTC, iR EE
FHTHRMICHT (BL) 21, FTEDS O AR EEIC 00 Cpmpression & __Tension
B DB E AT~ 72, 2N EE AR 38R0 100 80 60 40 20 ® 20 40 60 80 100
O%%kf@@%:%)%%MLtE%%F{EUf:ﬂﬂ*ﬁ@aﬁﬂ}%*wéz Beending Diameter (mm)

OUF, Bt EETIHETHD,

FlEELTIE, IE#(“Clﬁﬁbtﬁﬁ%ﬁ%ﬂﬁﬁﬁﬂ%ﬁﬁﬂ
FTLHENCHT 24, B 10mm £ THR A (ST Rn 5
FUERHE 21T 72tk EDRICR L RIS RS R 2 12
T 72 NSRS E R EE1T o7, 1.0

Fig. 1 Bending characteristics of [-PLD(bare)
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P R A 35, Fig. 2 Bending characteristics of K-MOD(bare)
6. HiTF SE Xk
AKIFFEIL, A BT DR AR EEE TS BE 28 D HFIE 1. W. Goldacker, et al.: 2002 Adv. Cryog. Eng. Vol. 48
LT, Bre=pr/L¥ — - FEEFINIR G B R BERE(NEDO) D 25 (2002) p.469
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Understanding of deterioration phenomenon for RE123 coated conductors
(1) Study on deterioration by over current and delamination behavior
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Fig.1 (a) I distribution during over—current
experiment and (b) I-V curves of before and after
continuous over—current experiment

defect

100 (a) =

SQUID
Signal (a.u.)

LIITIYTY Before
= After ?ﬂmagea

20 40 60 80

40 60 80

Position (mm)

o
(=}

Position (mm)

Fig.2 (a) I, distribution before and after over
current experiment and (b) SQUID signal after
over—current experiment
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Fig.3 (a) Fracture energy measurement by 4PB and
(b) XPS spectra of fracture surface.
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Influence of twin structure with local strain exerted on YBCO layer in YBCO coated conductors
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Fig.1 Two dimensional image of diffraction data at the north
bank of TAKUMI station.
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Fig.2 Diffraction strains from (040) and (400) as a
function of applied strain.
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Table 1 The slope of Ad/d vs A for each (hk0)

0kO Slope hoo Slope
030 0. 826 300 -
040 0. 826 400 0. 870
050 0.813 500 0. 891
060 0.813 600 0. 843
O—4
—O—

Fig.3 Ideal twin structure existing in YBCO.
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Cooperative behavior of the random and correlated pinning in Er123 films with columnar defects
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Fig. 1 Angular dependence of J, for the CDO0.1T
sample at 70 K.
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Thermal conductivity of YBCO coated conductor
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Fig.1 Temperature dependence of the thermal
conductivity x(7) of YBCO coated conductors for three
different Ag thickness f,,. Inset shows #,, dependence of
the x(100 K) value.
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Fig.2 Temperature dependence of the reduced thermal
conductivity &(7)/x(200K) of YBCO coated conductors
which are the same samples shown in Fig. 1.
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