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conductor for current leads—
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Fig.1 Schematic of the CADR cryostat

—— Tst stage
—=— 2nd stage

300

n N

o @

S3 o
%
et

Temperature (K)
g 8
e “

- \\
0 10 20 30 40 50 60
Time (h)
Fig.2 1st stage and 2nd stage temperature (REBCO
coated conductor for current leads are connected)

o
o

5 T T

—e— 2nd stage (REBCO)
—— 2nd stage

4.5

3.5 \ \

\\‘\
3 \\

Temperature (K)

\H_‘._._H_.,‘

\"“\M—r‘.—.—_kﬁ__.
0 45 50

Time (h)
Fig.3 Comparison of the temperature of the 1st stage

2.5

E i
ARFGTIL, B S0 E Bh 3536 CHr R SEa i 7t [ 75 3 ik
W CHSFHEAIROWEL ) IZB W CESILTNS,

SE X

[1] Shirron,P. et.al.,“A compact, high—performance
continuous magnetic refrigerator for space missions”,
Cryogenics 41 (2002) 789-795

— 65 — H88Mm 20134 FERKFRIR T2 - BHEA R



1P-p02

NI R (2) / BRSO

FHERAMHE S EROBEESBHR Y —ILNCET MR

Study of multi-layer magnetic shields of light weight for
adiabatic demagnetization refrigerators for space use

JEH JE(BUERT) ; @l H(NIFS) ;. ARz (KEK)
HARADA Takumi (University of Tsukuba); TAKADA Suguru (NIFS) ; KIMURA Nobuhiro(KEK)
E-mail: s1220903@u.tsukuba.ac.jp

1. %8

HERIZED KRB P TIE, BREERBHBOZDIC
100mK ke D AR IR 23 240 B L XD W BA o o T B
(Adiabatic demagnetization refrigerator , ADRIEH EIEFRIZ
BT, B 72 B EN IR 0b | AR OB L=
B THD, LU dh, ADR (X HLERE TR ER G %
HWTE T OGN RET D720, BHISE-OMOMR
W2 LT, B Al i T DR B | ikl - H A—2 (b
SN — VR RDHEITND, REFFETIE 1 Dk
WIER 2o — VIRICERDZE T, B &, E R E 1A
THERBIZAT TOMmNEIT>T,

2. BBHISS—IILRIZLPBEE1L

R — VR OB 2% 0 <L Z2E{bT 5
CETE WIS BABLZENTES(1], Ry — LR E%
BT 52Tl R om Y- AR S
WTED,

ADR =7 2y MZX L CE @R — NV RE W55 0
DR DOEAL LB ROEIT DN T2l — a7
STy WERN TN IR — VS N D e KB Hi 251
O FHLEHAND TOmm (272407235 T ORES; H L0 L i &
LU TR L 7= (Fig. 1), fENTEF LIE Fig.l OXHIC 4 45D 1k
SFRET VT, PRI KIS 2.1T OBREYL AR~
T hrEE | ZOFVIT A FGEREEE 1= 700002 H V2 3
B — VR & =,

Fig.2 [ZfM% Imm [ZEEL, 1 BT EDESEHEOL, &
— IR EEDESNEINLT 3 BOLES — /LR Ok E L
BEEOEbE, RUINESE LS, BRI OB L g
DL — VR EHIG U7z, MR L~V E ORI Z FER T
BT, FICHERE CHOE EIFEE LS 3 BlIooidihe
S50%FEHE ETIIH T ZENTES,

—e—single-defilade
—— 3layer-gefilade

2.00E+05 | -@-single-mass _
de-dmyermas | @7 0.8
Tisoeros -0 07 ¥
rm -3 -~ 064
) o
90mn | 20mm 10m: '31'005'05 . - A A -A 0S5 g
= 0.4
{5.00£404 .r-f—"—__"‘_*—.
£ a 03
&
- LN H,|  0o0es00 0.2
4 4.5 5 5.5 6
7omm

total-thickness [mm]

Fig.1 Analytical model Fig.2 Analytical result
3. A—IILBZEHE—ILE

ARFFETIL 1 B DR & A=Y — BB R D E
M7 N A ERTELZET, m— AV BIOR Y — VR 2 HUE
L7z, Fig.l OXIRE L — /LRI BRI ER i & S B L
LTULEIND . AWFGEClEm— RICE L Clifii/e 28
VR OEWEE R T, v VL ORE — VRIS T S
AR BRI BN, IR EZT 2L —ailioT
WEEL7=,

[ 15 O W i A& AT e L &L CL &R AT L C A
Ul=% ity — N Rea— LB O/EE Y — R & ANSYS

SRal—ialkoTHE LT, Fig.2 IZNEE 25mm, JBEX
Imm O —<uA(p= 24000255\ 2R A2 7RI T-2 8
— LR & = VR INEBIZ K ARG A % 1 S IR AVREES oy A & bt
LT,

— VIR RGE — VR IE B U 7= 2 @iy — VR IC e
TERRNTIRIBEE K E SRR TR TOBIEN
DD, LU, EHGH RO I — VEIRE — VR D
BEEHLL QWIS BN Z BRESY — LR OfE L
WIL, BREE 1T 2L TWAESEIZ T 5 &
T 70%, 10 J& T 90% DL R IERT 172D,

magnetic flux

magnet
30mm
—
50mm
I
0.22E-04 0.44E-04 0.66E-04 0.88E-04 0.10E-03[T]
0.11E-04 0.33E-04 0.55E-04 0.77E-04 0.99E-04

Fig.2 Analytical results multilayer shield and rolled shield

4. EREE

n— VIO — VR ZBUEL | Efh A B IEL
ADR f~7 % AW CTRIRER S T CEBRICKOVRGET S
2O MR IRER B FICB W COMRIER I RO E o b7
w7 HBUELTZ,

Fig.3 |Z 2B 18 O X4 7= 37, e ki 2.1T O BAE
DIFBRE L JAREADJRVIZ, 0.1mm @ PB /S—<nAfL
0.lmm OFIT NIZE Q- — /LR 2 VT, m— LA
v — VR ERUELT, BSOS XA o bhbads
JLFULSER AT 28.5mm DOl ThR— /L3 AR
Lo, B — VR ERIEREE [ B 5 R O35 53 4 a0
T 5, EBFERICOWTIEY BHIET5,

/
.
/hole probe

£ | /
£ @/ | |
f=1
o~
" ‘% 128 5mm .

‘ super conducting

I magnet

% multi-layer shield

Fig.3 Sketch of experimental setup

SE Xk
1. T.Ogasawara, et al.: Journal of CSJ Vol.8 No.5 (1973)
p.217

H88Mm 20134 FERKFRIR T2 - BHEA R



1P-p03

NI SRR (2) / RS SRR

BIEEYT Ry rERAW - KRB E S R#O et
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Performance of a kW grade magnetic refrigerator using a series of different materials
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Fig.1 Schematic illustration of the experimental apparatus.
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Fig.2 Energy conservation equation.
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Fig.3 Temperature dependence of temperature change AT.
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Fig. 1 Three types of regenerator structures: (a) Normal type, (b)
1/2- rod type and (c) 1/4rod_H type.
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Fig. 2 Photos of the regenerator housing, HoCu, spheres, and a
bakelite rod (view from the cold-end): (a) Normal type and (b)
1/2rod type.
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Fig.1 Schematic of the experimental system
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A RO BT 27K, 50K 12381 A HEE S 103.7TW,
COP 0.025, 12.6% /v /—, TTK IZBIFHEHHE ST 185.2W,
COP 0.045, 13.1% /v /—&, BEEZE %2 BAT7omE B3t
STz,

5.  F&oH

A A By /L 2 U D SOK SRS Cod e AL BR Fe 22
17720, AR —hEZ AT Da— LR RICBWTEIR A
4.1kWTT, 100WiEB@50K, COP 0.02518, 12.6% 4/ /—D,
mH o E R EK L, GMELO D S0K FEIRIC
BULEBAES - COPLEL T, FEFICEMEREZ A T5H0
Lot

AREEET, SR EEESRNEI ORI TR EST,
TR — LR LBV — R OmAIAELTH, o7tk
BEZALTWDHEEZD,

6. SHEDFE
ATV A — 2 ZAT Da— VR~ RERIWEL T 5 T iE
THDHN, FrRbEmH Nl OBEENHIUTIEZ TOETZN,

&k

EEHMN O —R R~y 2009 (3 5 H i
— I D) R PEZER (2009)

. Shaowei Zhu, et al.: Cryogenics, Vol.37 No.8 (1997)
p.461-471

3. K Ikeda, et al.: J. Cryo. Soc. Jpn, 43 (2008) p.143-149

=

Do

H88Mm 20134 FERKFRIR T2 - BHEA R



1P-p09 HTS #b e

“EREDT = —I)LALEZ L 1=(Bi,Pb),Sr.Ca,Cus0O,
BIEBRADEAAVERHNICEIERREDEA

Introduction of columnar defects by heavy ion irradiation of (Bi,Pb),Sr,Ca,Cu,0,
superconducting thin film prepared two step annealing

ERIRE, SR, REWRS, BREFH GRAR); AP, dLnfs (ki)

YOSHIMURA Hirotaka, KUWAHARA Tohru, SUEYOSHI Tetsuro, FUJITYOSHI Takanori (Kumamoto-Univ.);

MATSUMOTO Akiyoshi, KITAGUCHI Hitoshi (NIMS)

E-mail: yoshimura@st.cs.kumamoto-u.ac.jp

1. IZC®HIZ

AR, Bi /BRI, ERABRMAMEIEL CER A UT
B, EEEICHITHR A R T TC0D, LAL, Bi2223
EihE 5 Bi RBIRHERIL, ZO& BRI BT
TR ERAMDESTH L\, AWTIETIL, BiREB{RERIZE
FTHIMFIEO—BREL T, Bi2223 MRA(ERL, M 2
BT =— VA EL, O T = — VIR ERFIED
S EAT o7, Fl2T = — L LIz RIS 5 U B A A D BR &
ATV, B = TRHED BT,

2. EBAE

WY, DC A8y HEIZ R TERIL 72, #—5 ReL T
Bi; 5Pb, ¢St20Cay sCuy 50, & HIVY, iR T S0Pa, {77 100W,
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Fig. 1 Schematic view of two step annealing
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Fig.3 Magnetic field dependence of J,
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Upper limit of the critical current density in superconducting strips without bulk pinning centers
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Fig. 1: Cross section of a superconducting strip of width
w (0 <x <w) and the thickness d (|z|< d/2).
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Fig. 2: Width w dependence of the critical current density
J in superconducting strips. w is normalized by A*/d.
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Fig. 1 : Magnetic field dependence of critical current density at 20 K.
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Fig. 2 : Magnetic field dependence of apparent pinning potential at 20 K.
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Critical current density in heavy ion irradiated RE—coated conductor in longitudinal magnetic field
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SRR OREIC LY, BEEL ARG LTS
BWE R EIREIE J, 28 -7 Y B EE— MR 2 B %
INTETCNWD, ZOLI 7@ E OB CIE, BN TH—
REROBNBHFG TEXLIEND, &R AEER TS
VT HERE S N FAZ LD J, DIESND A REMED B D,

INETILY ZRa— MM OBF@EE ST M _&Aﬁ%ﬁuzf_
MEWET T (B|| DT J FEMEA G LTZ[1], FETER 1 23S
BT U CHRELRDEERA T (BLHD J AT, itk
TR T I, BREIEINT D2 ENHLNT 5T,

—J7C, MEMER T TIHIROE L DB ALY J, Kt Z )
EGAZENHRD, LIRS T, iR T THLE LYY
DEANIZED, J, Kk EORREVER S D, A BliL, BR{LY)
BIGERTHROWE L ELTRL NS EAA T BEHC LD
PRKMaZE Y ma— NI AL, fERER T J, FrtE~o
AT~

2. E B

FUBHANI-Z T o P EE R ICPLD % T it g 2 VE L L 7=
GdBCO (GdBa,Cu;0,) = —ME# Th 5, BEEfEDEIL
2.1 umTH D, ZOBMEZIES0 um, £X1.0 mmDO~Ara7
Vo IZ T, BT I T, 7—7 DIV, 372bb
7 mn G, 200 MeVD TR LF —TXeLAuDFEAA D
21T o7, AR, v v T VT RERB JTHE T 541.0
TTHD, RED H CHEFR DI, (0). B FIEFET, M OVR Fa 68
ry 3 1 T,

Jo BRI, BRI A W CE-JEREATIE L, E, =
1.0X10* VimOFEHETIRE LTz, 22— MR 2N 2 DR

2 Cab FHIWNT, B LB TATIZRD, T7ebh
MEWESL T (B//IDY Fig. 1(a). TEERZS T (B LD2SFig. 1(b)&L
THIEEITo7z, £z, B TORIEIRIKIKREZE T TITo7,

Table 1. Specification of specimens.

Specimen JC(O% :jnzz]j K T.[K] ;ia[ilélﬁ
Pure 1.01x10'" 93.2 -
Au 2.67x10° 90.4 5.0
Xe 7.38%10° 91.5 3.8

3. FERR U

Fig. 2 (2 Au & Xe D EA AL MBHH L7220 — MR O fiEfs R
TTOJ, BID KOFEEMAT J, (BLI) OREFURITEE
R, 2 DD —MEM T, REI I, SBH12%
DI Xe DI BREN, —fRIZ77. 3KIEEFT, i)y
BNCRESR ZINZ 7236 IRET R B R KE U Au D73
Jo DM IT R EL 72D H[2], MEBLI T TIPS
Xe DIFHS J DEENMEENKREL 20Tz, AU, HERER T Tl
TR RN ATIT R DL X0 J I 2570 FaEi
JBIZH A= 37 EROTNELE L2 Xe DTN,
HNE EUTERLIZZD EE 2D,

Fig.3 IZAMIBBLRE 0 7855 0.1 T ~EALSET-550 J, O
Bk B O J0)DBRE TR D720 J, (0.1)/], (0)&
JO)DRERER T, BB ELG DRI D NI /7y
R AWz — M O BB RT3 [1], ZORRENG, Z08E

1T, J(0)ZVEIINL TWADIE Xe DA THY, B DAL
TERER T Co J Retkim EICH R THHZENDND, FERIE
YHRERTD,

(a) (b) T
. B . . B .
I I

Fig. 1 Arrangement of specimen and magnetic field for the
measurement of the critical current density.
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Fig. 2 Magnetic field dependence of J, at 77.3 K.
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Fig. 3 Relationship between the normalized -critical
current density in longitudinal field of 0.1 T and the
self-field current density J,(0). The numbers show the
thickness of superconducting layer.
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Magnetic field measurement of HTS conductors
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1. Introduction
T Bz

We investigate the behavior of one HTS tape at the phase
of the over—current, such as fault condition or overload. It will
be useful to make a safety system of the HTS cable. The
magnetic field time history and profiles are measured for just
after the over—current in short time condition, and the
constant current phase. The BSCCO tape is used and its
critical current is 200A. We prepared the dc power supply,
and its largest current is 200A for dc operation, but the
magnitude of the current just after switch ON is higher than

Hall prob
(w:m':'zoim)

Active size

03smm}

450A and its duration is shorter than 5ms for a low impedance Current Y
load. This characteristic of the dc power supply is good for the
experiment. Fig.1 Experimental setup
2. Experiment

The experimental setup is shown in Fig. 1, and we use a 60 500
open LLN2 bath. The stepping motor is used to scan the Hall 50 \ 400
probe. The computer controls the position of the probe and 40N\ ,A .
the data acquisition system. The direction of the current is 30 ™ ‘% %0
along x axis, and the Bz is measured by the hall probe. We f: 20 N g 200 ﬁ
connect the BSCCO tape through the NFB (no fuse breaker) 10 \ O 100
from the dc power supply. The over—current condition is 0 0 %
realized by the characteristic of the power supply, and its 10 ~100

0 20 40 60 80 100120 -60 -40 -20 0 20 40 60

waveform of the current is shown in Fig. 2. Just after the NFB

Time[min] Time[ms]
switch ON, the current is higher than 450A in short time, and
after the current is constant of 50A for longer than one hour Fig.2 Waveform of Current
as in Fig. 2.
The magnetic field near the edge of the HTS tape decays and
is changing with time as shown in Fig. 2 in spite that the
current is constant with time. We also scanned the probe to 45 80 8
measure the vertical component (Bz) of the magnetic field 4 Ve @ |70 6 \ o —1—](b)
across the HTS tape. The scanning time is 4 min., and the 35 (=l 60 4 f ’ T
profiles are different especially near the edge. 3 50 2 /f i,
= © Current _ E "= e
£ 25 40 3 Eo0 1%
3. Discussion and Present Conclusion @ 5 30 o, LT
Since high electric filed was applied to the HTS tape in order 1.5 km:}p 20 4 f/
to realize high current at time of switch ON, the current 1L field—.|10 6 i
distribution of the HTS tape would be hollow profile. However, 0.5=— 0 -8 12
0 20 40 60 80 100120 70 75 80 85 90 95 100105

the quality of the HTS tape near the edge would not be good

Time[min] Z[mm]
as compared with the center part of the HTS tape. Moreover,
the perpendicular component of the magnetic field is higher at Fig.3 magnetic field time history at the edge (a) and
the edge than its value at the center. This would be one of the magnetic field profiles at t1 & t2 (b)
reasons why the magnetic field decays gradually for a long
time. Reference:
We develop the software to calculate the current density 1. M. Tallouli et al, submitted to ISS 2013.

profile from the magnetic field profile as the collaborations
between the foreign universities. The first version of the
software was completed and we can show the results of the
calculation in the presentation.
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Influence of applied external strain during the deposition on superconducting properties
and crystal structure of the GdBCO coated conductors
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1. [XC®HIZ

INER BT 2 FIIN LT IRBE T =— NV LT BB B 125
WA E AR E DA L5280, — il MO 5] sEA £
MZ BRBRIS T2 5T B 2 & TR R DS i R 2R
FTIERHEINTND[1-2], EHIT, BRI 72 LB AT
ZETHEN S YBCO B AMERINTOD[3], ZhbHDH
0 BUREEHE (in-situ B5) 00 REBCO $b1 1203 B8 1 % il 1
T HZETRBAREREED ] 0GR R OB A BN
TELATHEMED B D,

FZ T AWFZE T reel-to-reel PLD A7 A%\ CH|
IS N A TR HE T IBAD-MgO Hifi 12 GABCO #ifiEdD
B AA TV, BB 0O 5 [ BRI 7 ARG Sl 1 ol A 54
PG 25 BB IOZEDFRRNERLNCTLHIE2HI
LT,

2. RBAE

GdBCO 3/ VAL — W —Z 3575 (PLD {£) Z W
TIBAD-MgO & J& Htll EITIFRIL 7, b—Z— & dsiT D5
W3 FiH L LT bending 17 B (#2885 38 cm) & flat 17
Hoo " A AL, bending 15 B2k~ THERIS F1 2 ELIN
L7 RRE CRUIE AT o7z, iz, BIREIZZ b OFREHTE
RELKIFICTIRARRREE T, KEEMET T 350CHOMEH
T == NEF ol VERLUTZ IO A | Bl A% X HR[A]
PHEXRD), HBAGE R 2 B P -1 THlE LT,
3. RBHERUER

XRD Dt BASVEILL -4 T O ML B AT/ 2 il
ThHZEEMR LIz, Eo, Witk -~y 7% T
B a, b ilEEZRD7-, Fig. 1 ([ZAME G2 M2 TYERLL 72

BB LML 1 & FIIIL TR W EE O T =— % D a,

bHRRIZXIL TV D a, bR (a=3.84 A, by=3.90 A)[4]
IVEH UL OF B8 (a-ag) /ag & (b-by) /by Z7RT, 725,
bending 1f 2% FHWCRIINL 725198 51X 0.013 % Th D, Zi
B (9 100 pm) L HERE OGS E MU, K&
DEUE AN S BRGS0 D28 T a, b iR SRS
LTENERS NIz, Fiz, ¢ BRIZE OFECH [FIFLEH O
TR, c WHHOOTHREITERC THoT2, ZOTEMN
SEIRIS IS D Z E TN OB B LI-2
EMBZBND,

Fig. 2 |2 D b Bl R D OT F & (b-by) /by & EHUTKE
T2 T, BIO IS OEERT, 20T a O OF 74
& (a-ag) /ag (2B W TS [FERZRE N Th D, K(a)£Y. (b-by)
/o3 0 LR DEE TR KRELIeD, DEVEFD a, b 354
HIS N FNSIVCTEMSNDZET T, Sm kL2, —77,
X(b)LD, OFT HmOMEIHMEN KENEEX J, 23 FRHE M

otz F2. BRI AEENLZREO J, 8 EH- Lz, Zh
SOJRN ORI RHTHDA, a, b HHOTEHE 531X, B
RIBIZFH 592 CuO, I EL 5.2 5720[5]. O Hah
hELED CuO, TDOF VT RENE( L BRI
LB =L HERE NS,

0.02

0.01 |-

2
ge -0.01
= 0.02} o fat
) g ® bending
o < bulk[4]
-0.03 -
003 <002 -0.01 0.00 0.01 0.02

(a-ay)/a,

Fig. 1 Strain for a,b-axes of after-annealed samples.
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Fig. 2 Superconducting properties as a function of (b-

by)/by in after-annealed samples.
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Detection of degradation of transport properties in GdBCO coat conductor due to bending strain

using third harmonic voltage induction method
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1. [ZC®HIZ

AR, BARE A VOB Er— 7 VOB T R
ROz — N OB A THD. 1— MR LG HIZIE,
S— R O BT E J, NE N8R0, J, DZERS A A
Y —THhoHIENRKRDOLND. Tz, o2 —MEM IS kLR
SRR MGNTFAET DI, J, ZRFTHICEHE 2 Z &N EEIC
70%. FCARFRITTIE, — MRA OIS 25 dh i F
ED J, ~DFBELR D012, GIBCO 1 — M5 LT
SRV AN B4 5 2 5 = @il T 5 A S o Tl R
PV ORE I Z R I T2 A VER 1) [ 55 = m ki
BIE Vs DIRATNE (Va-Io F50E) 21T L, JE T LI
U7z Vafly-ly Fithz sk, & = @il &L ah8iE[ 1o thif
ERHNZBITHE HEIZ DN TEZELT.

2. EE&

AFEBRIT T V7T D GABCO 21— MM 23k e L TRV
7. EBRIZHW 22— MR O KREEE 10mm x 30mm TH 5.
Table.1 (CibEMEEZ /R T, 7, FElOZRHITEL 30
mm THY, Ag JEIXE @i EL V; OWEDT=OITkRE
LTV,

WEAL, BB AV EFHEa A Va2 SRELT. 2 240
ZRV, AECORNNZFHEE AL E 200 [BEX, SMUILZER
A L% 400 [APER . &AW S0pum DT AL 4
FRSHRED, FFE A VI Imm, YME 2.4mm, 5SS lmm,
BREh= A LI EANEE 2.4mm, FME Smm, &S lmm T, A /VE
B3 90.78mm™ TY, F-mA L LB 0.2mm TH 5.
BRENFE RO A 3% 0.5kHz~5.0KHz O THIEZIT-
7.

T35k 1T Goldacker L E 214 2B 1T T o7, Wi A
PelFoo (M MEL )~ 10mm OFPHCHI 3RV J7 1) &5 5 171 D
MiFEZ 5 2, B EARRICR L TODHEEH (0~0.51T)
T Fig.1 ® 1R~5L OEALE TRIELT-.

Table.1
Layer Thickness
Ag 8.2 um
GdBa,Cu;0, 2.3 um
CeO, 0.4 pm
MgO 5Snm
Y,0; 30 nm
Al,O4 100 nm
Hastelly tape 75 um

3. ERRfER

Fig.1 ({ZRE D L CHLMENE 3C, B=0.51T 28115
HF B R0k 20mm D Vi-Iy FetEZ R~ 7. T E R0 TIX 1;
DILH ER0ER RS, BAEICEL TN ey
5. ZXUTHNTEE 25mm £CRICIESE O E/RT. LvL,
HE P EAES 20mm Tl Vs DAL B EBSVABIRITX7-. Zhidhi
L7 B 0BE OWHERFEN ZE LUK F Lz 2L
Ez5ND.

Fig 2 \ZHIENLE 3C, B=0.51T (23315 Al T EAE 20mm
Valfly-Ioy FitE a3 ZOEEIR [ BEOVE [ FRIZRBW T2
DV OHEMNBSNT, 2T Btk T~ Ao
IF o7 XOIERM B OTNNEAL LT T2HEE 2 B,

8 — T T T T T T
I Bending Diameter = ©° 4
Position: 3C

= 6F5 o0st IL2L3C4R5R
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B
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Coil current 7, /v 2 [mA]

Fig.1 V3-Iy curves of bending diameter o and 20mm where the
coils were placed at the center of GABCO film.
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Fig.2 The V;-fI, curves of Bending Diameter 20mm
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Development of internal strain measurement system for REBCO coated conductors by using

X-ray diffraction

RS, TGS R, RIE AT, 8K IR, MR, L Tk GRAER)
OGURO Hidetoshi, SUWA Tomone, MUTO Shogo, SUZUKI Takumi, AWAJI Satoshi, WATANABE Kazuo (Tohoku Univ.)
E-mail: h—oguro@imr.tohoku.ac.jp

1. IXCSHIZ

REBCO coated conductor @ [ DT AEAFIEITXZET
ICESANDNTERY, OTHD 2 FlZHhE-T LAHEL T
LTEPFBNTWD[1, ZOZEAIT, —EEMEICLD 7, 0%
{ESEMERNIZFAN TEDN, ERBMIZH) EFPNTX
TV [2], ZhEHAT 512X, 5IIRV O T a2 5 2 72 5%
D, KT OEFEOET 2T HENMETHD,

ZO7H 2 E . S A& v T REBCO  coated
conductor W OT A HEZ SIHRD T A F TITU,
REBCO D gb#& 7 Coated conductor N TEDLH 21k
FTHONEFRTERE2, 3], ZOFEBRIE, REBCO D& b
Hil 23, AN SHIIIL 72 518D O Az o T, B3 5%k
TEBINT 2D I RIEL TD, 72 LR EL T,
HE i E% DN —AX A LNTHIET DL ERHY, %
SOFKMTORENPREE TH 722 LMD,

FIT, BT ERE X E WO AR E R E
3H B Co< D ERER 20T T2 RS vl RE/ZR BR BE A 1R ML
L7z ZHUSED WSO E T, I e ToHE
BRENZIRITD TR EBRRE | EROIERILAD AREMEN T
DT, ZOEBERBNT D,

2. EEBAE

X MREHTEEEES LT, fiRSNTWAY A 7HL Ultima 1V &
JAWZ, 20 X OBREIHT R MR SRR B T E DI, VR
DB RVIEEAFHE LI, TOKT% Fig. 1 \ORT, XFAE
£ X BERASL, FHREINLE T HREEFER L, A O
g CRIPTRA BT 5, BEIZIE, HRENTWDH T
FETDH X MOV —0E, Mo FER(mx/LF—
17.44 keV, #E :0.7093 A& HLT-, 5IIEVIERE X, 2 kN
FTo—FEATHIETELLIICLTEY, REHIMb SO
THRFOT AT =V TRE L, EE EHOR VIR
LT RPN TWB DI B A2 EEcs &
Fob7) | IO HEEXDIENTES,

BIESNADIX, REBCO 2HDEHTHTHY, Z2hH4%
[RIHTARC RIS U7 O R FE 2 8 S b, 2o mE kg% b
BT AZET AT OT RGEME T AET 0T ) EH
HITDZENTED,

3. AlEHRER

EEICOTHE L2 NS, 727781 Coated conductor
DO OTRIMNEEIT 2T TV TORM L., S EF 5
MIZ GABCO D[110]5 M AW TWA7= 3], 4[|l
GdBCO 110 2SO EPTRRERIE LT, Zo&x, BHTIcL5
E— 0B TE ==, FOE— BN D EBRZ R,
O T BITHE LT, Fig. 2 ICHESNIHETOT HDF[ED
OFTRCEDEALETRT, IDOIINT NT-ZNEOT HDE
LB R DT ENTEDZEN I oTe, TT—/N—RRKEN
DIE, B — TR NN T ENRIKTZEE 2 HND,

ARl DRE R A E O I I DMER R LB T D&,

XL D BT O T L0 oEmMIZRICLSITES 2
B TCNWAZEN DT, DED, WK O B8R (0.4% 2L
T)TI, AN LEINLIZ O BB L TR O Han
L, N EO O HTEA B OT RITUKIE LRV ER

Fig. 1 The apparatus for internal strain
measurement of the coated conductors by X-rays.
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Fig. 2 The lattice strain of the REBCO crystals as
a function of the applied tensile strain for the
REBCO coated conductor.
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Fabrication of (Bi,Pb)2223 superconducting thin films by Nd:YAG pulsed laser deposition method.
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(B1,Pb),S1,Ca,Cus0, BB AERIL VY T, D, #ibf 1L
DR S 7at-3 | FERABEERM LU THIRS T
5, LU, B HICB W TR EBREE J, MRV EWHFR
R AR TS, S TPICRIT Al R ERBEEEWETD
ZENRTENR, Bi REBAREROBERIG H OIRBSIANBHIET
Thd, T T, KL TITFRIPLR DD 72 < J, D1 =3
HIAWD 5 (Bi,Pb)2223 = &' 4 F 3 v /LHifEOMERAZ B &
L7, (Bi,Pb)2223 TV % &L ¥ LEIEOERIT A/ Sy Z
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Fig. 1 X-ray diffraction patterns of post-annealed samples.
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Fig. 2 XRD intensity ratio R of Bi2223(0014) to the total intensity of
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post-annealing time.

40
—_ oA
L a i
2> %,
A <&

< 276 ©
520 - o < J
=z <o
E 10 | A 8

0 i B e P | r‘v‘\r‘Wg\ 1

90 100 110 120

Temperature[K]

Fig. 3 Temperature dependences of the resistivity of the (Bi,Pb)2223
films post-annealed for 20 hours.
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Surface morphologies of LaBa,Cu30O, films fabricated by Vapor-Liquid-Solid growth mode
with different compositions of liquid phase
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Fig. 1 XRD patterns of Sr,CuO,_s thin films deposited at
(a) 700°C, (b) 750°C and (c) 800°C.
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Fig. 2 Temperature vs. resistance in Sr,CuQO,_s thin films

with Au cap layer.
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Fig. 1 The XRD patterns of the FeTe (as-grown), FeTeqSo,
(as-grown) and FeTeg S, (O,-annealed).
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Fig. 2 Temperature dependence of resistivity for as-grown
samples of FeTe,_, S, (x =0, 0.1, 0.2, 0.3).
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Fig. 3 Field dependence of magnetoresistance in FeTe
(as-grown) and FeTeggS, (O,-annealed).
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Fig.1 Transport J.-B curves at 20 K for MgB ;, wires
prepared from various boron powders.
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Fig.2 Transport J.-B curves at 25 K for MgB , wires
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Fig.3 Transport J.-B curves at 30 K for MgB » wires
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Fig.1 Schematic Illustration of the model of the critical
current analysis. The units of the x- and z-axis are
millimeter.
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Development of a portable superconducting bulk magnet using a Stirling cryocooler
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Fig. 1. Photograph of a portable superconducting bulk magnet

system.

Table 1. Spec of each bulk magnet systems.
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Fig.2. Time response of temperature (cooling test)
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Numerical analysis of response of 20MVA REBCO power transformers
against fault excess current
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Fig.2 Temperature rise of the windings
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Cooling test of a supposed superconducting coil module used for a wind turbine generator
with iron cores
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Fig. 1 Schematic diagrams for an iron—cored superconducting
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8 Fig. 2 Photo of a vacuum
vessel containing a
doughnut—shaped dummy
coil made of copper.

T T T T
Cooling by Lig. N, & Lig. He (2013/7/17) FRP 1
250 Cu 1 (Inlet side, by FRP) ]
No cooling e ]
200 - Cu3 Gas Outlet
Q (short side) ]
-~ 150 Cooling stop Heat flux
o _ 1834 —F =15W
% '-"1-1'123:“"0 @80-100 K, dT/dt = o
o -14: 0.142 K/m ™™ 1
< 100
8. CI.I 4 ]
£ ; (outlet side, -
o 50fF ) ‘\ between FRP) ]
[t / /7 @40 K, dT/dt = _ Heat flux
25-14:38 - 0.505 Kim —> =71 W
RTINS T TN SN AN TN T T N N S A S S S S [N T YT T T S SN T T NN SO S S Y
% 10 20 30 40 50 60 70 80
10:28

Record No. (10 min interval)

Fig. 3 Cooling test result of a doughnut—shaped dummy coil.
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Design study of a 10MW REBCO superconducting synchronous generator
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Fig.1 Cross section of superconducting wind turbine
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Table.1 Specification of a REBCO superconducting generator

A B C D
Output Power[10MW] 10 10 10 10 20
Magnetic flux density in air 1.0 20 3.0 40
gap[T] 0
Stator inner diameter[m] 100 8.0 7.0 6.0
Rotor outer diameter[m] 9.7 8.7 6.7 5.7

Fig. 3 Total length of HTS tapes
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Fig.2 Weight of superconducting wind turbine generators
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Development of large—scale flywheel energy storage system using a superconducting magnetic bearing
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Fig.1 Components of superconducting magnet bearing
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Fig.2 Levitation force of superconducting magnetic bearing
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Fig.3 Radial force of superconducting magnetic bearing
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