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M= AFgY Ao BFE Attt o#d AMEE AMESE HIS 949

gk ohekst HEA AREETH) Y WS ZAge]
= dAHAt(electric power grid), &4
Aoz AeH9l AFS APy g8

2 o2 R
fol

A 2 Al 0TS £Folo] 7]&ol] JolA], AEFS] HIS Aas dwtygor tpaAy s eR/Sdde-EF/ ka4,
d& Eo] o|EF-ulE-Ats2](YBCO, yttrium-barium—copper oxide)o|t}. HIS A= AF uF &=
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ME AR HASe "

T lo] =AE FAdeA, HAF(180) 1E A7) TRl A JIME(110)E X E(120)0 Ajste] HIS ©f
AL (10005 A, (130 2 130')2 o AE=2](100) 9] npgZel ek 7] (160 3 160" ) o4&
(100)] F4lell ATt o3t FAL dE Eo YF-dF(external current source)@e] EEAQA #7]
AE 2 ZAEA ofoloje] aEAR AdS ATt oAAET ] F HWHE AV =14 AS(130 F 13
& Z47bo] HIS 5(140 2 140M)ell HE sk d7] A=y T2E Adrt. HIS o d7E =9

oftfell qut A5l R ojAlEe] Afole] Aol o] Fold 4 it

IR ° =
B OFRES 7l B by pAdE ekl glelth, AEA 9% TRES 3onyE AdMon o Y4
stolo)Z Agate] F o] HIS ANE Atole] A7) & 2 R AV AEFS Azt A=A 9% 7=
o mE sfolof(200)e] VIAH, FH R A/ S AFIAL. ARA IR FRELS R P A=
HAA ~EH (250, 270) D A7) AEA vt 1 BE(200), o So] &) =& OE AgH FF
zZ

S
= ool A=A nEA, e Indg 2
Hog ognm | L3 = 19| HIS o
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S 7t 7|, o2 9] Ao EEEH HIS A5 E s FEA7|a, AEAY FEREY HIS 45
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o2, HTS Sulell Aol EA8 4 =], oA golog AE3dh= B¢ T AR(E 4)S FSsH T
7RI, o] AL THE HIS 208 AFo A miE REE AN ALY B2ZA7E Aol 83 £ 9
th. oA g3 ¢toloje] AdolE wel IA WHMAFHA FE HEAL JHA HE 793 A=A AAHET. o
AL A AR/ 2AE FX9 ZEdd oA dubEl #eE] AA AFET IA s3] Ffol 53] &
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5 gvh. upEbA g %Lxﬂoaloﬂ*i, del 52 goloo] 7z w3 L5 Z=2)
el wAH 2ol o] FAgw7] wiitel, HIS of4&2](210, 220)9 %
(250, 270)9] Zo| ] FAE AAgr;. dWbyoz  ~ER(250, 270)9 Z2 HIS o4&
ZHT 0.01-2 mm A, dE 59, 2F 4.3 mme] Z& 71A okAA] AEHES 4.0 B 4.1 mme EE 7HF
T AMES A AEE vk HRE gpo]o(200)9] MAA Ax B TS FEAZE F
Atk Hz

el AEE FEA7IAR, 384 A AF 9EE AAAY. H _O_E AAE ofoloj= Z1AIAR] AFAIAL
TS SZAN TR FA & 7 Aoy vy AA= &vk. A AR e Hsle] F W=
0.025-0.2 mmolv}, 553 Z= 2 F4 A AF 2108 FFAN7 A8 o ZAY S F dtHdE B
o], 0.005-1 mm)
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oot & AFT 7 U] "W, FAA(290)9] FAE DB 9o]o](200) 9] VAA HEE FLAIG. F
55 5o, 230, 230")2 7]# ®£¥ Holl FFHo] &del digk 259 A4S MNHAT ¢ YRR, oo
o &9 9, dE 5o tF HIS AAME(210, 220)9] = % 7HgA Qe olelg ZHS FE s e ALk
8-S Z7HA1717] widel A84d 4 gk, 2ev, SXATE v oA sl tE(r]e] ofd) Fo F&
3 HAEo] 7| SHoRRE HTueEA] o= %—Erf& BAEE TS, F24(290) 9] A HIL o)
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2d g vk, AFAR] d2ZA, g gelolrt A" = vk % 40 o] HEAE, RE ¢4F B 2=
A F2Z/RE dA FuF 2HE S-S AFESE] 0.003 o] F7E Ag TR T 5W 9o ZEEHT. F
40 mme] ﬂEXﬂ—L— AEA(reel to reel) Ao R Z 4.1 m9 ANE 8 /M2 &£38dr). 4o AXEE <
] Ag7b A7HE 4 0= Sn-Pb £U1E ARESE] F S5W 9o 0.05 x 4.3 mm 78] 155 A A 2ER HF
4 A5 AR ATHE F vk AAE olo]e] £ 4.3-4.4 mollA W F v}, £y I H

°F 0.15-0.2 mmo|t}.
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Ak, ERHHE F, goloji=, FHAN(290) EXRFOIAM FL HIS IME AEFH(210, 2200 A AEY
(250, 270)3} AFA7 ggw F4d F ek oF Bl OF HIS AME210, 2200 BRRFE A S
We 399 4 k. obgAl ~EY(250, 270)8, BHe] Zol7p <8 TZ(stacked conf1gurat10n)E Rkl
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AE(210, 220) 2 FAA Z2EF(250, 270)& dpte] ML Solof (2000 R FFAIZIAL ZFashAl &et. HIS
JIMEE A% Bl &£318g § sfolojof A ~EYS AFFFoaM, HgA 2EHLE JAAERT HA &0l
sHAl Azx" & Aok EEF 5AS AE F S HgAl 2ERH(250, 270) ARolellA Qtﬂsﬂ 2A% 917
(capillary wicking)& FHxlaloe] gloJojo] Zw 9ol FXA(290)¢] FHIL 71AH ZAas d8e
A F gy,

A%d A% AL+ AE F N0 A IS AHEGL, 3200F WEH IS o AR 2 AEy

£ Solol(300)E Fh B wgel ® e FAGE dehdrh, ARY 9V FREE TS

AF ol WY LE EE B4 A9 wEY 29" & AE
2 1

) =4 L
HA(390)E Egst. FHA(390), A& 501 E0E ¢AME

(310 32005 ol A ukeh o] o5& 2T Azt TRl A AdAIRT. FAAN(390)= A
352 (350) ¢k HIS RIAE(310, 320) Afolol] B HEFE JAMEE Atolo] H7]4 T=25 Attt S1A(390)
= o1*1‘”—"(310 32005 A FAFA(30) R -
A FAARAB0)E 7hed AR B, dE Bo S5(dFuE, Y, &, UA, 3, 2EHdg s 2d,
dFvE e, T ?& 2 e, UA g, U "g2d e d ge)o® Az, bgAl 2EY
(250 2 270)°l i3l = 2Ac] A= wpek o], AW FARA(3B0)E 9T BHEe HHsts HE&dE 98 o
olofol] A7]A, &% 4 71741 S AFES AgEn. Ad FAREA ] WEe oF 501 0.0001-0.5
me] FAS 7HE ¢ gla, HAshs Agdel wEt ¥ FAe ¢ o (dE =], 0.0001-1 mm). A T
A(350)= AAE(310 F 320) Bt B2 F 2 HIS oJAlEge] F7 wmoh 4L Zels 7}{1@. 01&4—3— U R
FollA oAl EElE AEHow YR 9o]ol(300)E HHHow AW Sl

(290) 5 &gk Folth. 2te]o](300)= WA HIS QIME(310, 32005 AledFomm Alxew, oz =g v}
oF o] WX 2EHeozRH &3”E & dn. oo, FA390), dE E° EH] FxolAM, AME
320)= @A FAll AdE T, A FAFAES0) Wl AdE SAAIE90) el ofal ol HMrbaL, A A A
Wz "€,

T 3B AW FAARANE50) 0] WSl A™EEoe] Qlom HeEdh viet U 4 = 7 e AjfE HIS SIA
E(310', 32019 v AEE 7HH gololE EAgE Aol 7] HEA vitkEAd FZA(390'), <& £
S0 AAEBI R 32005 AAAoR oYM ol5s IE 7zt TwelA A AT XA
(390")+= HIS IAE(310', 320")e] B o5 Atolel A7 ARE Algdrt. SA(30')= Aze AR 54
g e A FAFEA350') ] SIHE(310', 320')F A3, o]g]dl glolojol A, 4bA FARA(350')E
oAAMET e FARD Y Z 9 ofidEge] ZHT Zle ZolE /Y. o3 FW EFoA AMEgE A
Ao oYMl 9fo]o](300')E HHAow Ay s &3] FAL T FXA(390)E aelg Aol

t}, 9}0]0](300")= % 340 7]&d mle} o] Az 4 v},

=AM = 34 B 3BO -5 ERZ o] FHAR VA bEAEE Aled ¢ glal ARSH F2=(450)
o Yol AEso] glom dmgh upel FdT S Q= HIS QIAE(410, 42005 7F 2ke]o](400)& =A18H A
oltt. A7l A=A nigA %XJX](49O) & 5o & A= nhek o] JAMEMI0 F 420)5 ol HHH
o5 ' ZH7te] ZlwolA Al AFAIIT. SAN(490)= HIS A E(410, 420)0] B o5 Abolel #7]4]
drs Aedd. T4 Xﬂ(490)“ AR5 FREMUSOWE QJIMNE(410, 42008 ARt FxE(450)9] W
A= AdE HIS JIME410 B 420)9] Aget Agrn A, oA S B JINES ddHoz o
AHaL gholof(400)E HEHor HAYer] & FE =

23 FAE 3o £UE AR Aol sholol(d00)E
A WIS NES AFFoRM AzHM, oS &P v} Lol ¥e ~EYonyE £3¥E + At 7
Z=(450)9] ¥ sy HIS A EM41I0 B 42005 83517 f8 H3ds 3348
FY SzdA, ANEE oo FEEUSOUR A6 sl I AgHT
2(450)¢] A o] slol AAHem AAHol(folded) AAE B £UE 94Tt rit mWdd & 5 9
vpsh o] HARVE AN B AU

1B A-EH T2EUS0)S] WS Agsol gon A% wsh AT 5 e F Ao AgE HIS QA
E@10', 420)9) thE AHS 747 Stoloj(400)E EAIF Aolth. A7l AEA MUY FAAU0), A9
= 7
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b

[t

So] & AEd ulel go] MEMUIN E 4200)Z oYM o5 It Ztzbe] JdteA
AT, F2A(490")E HIS QI E(410", 420')o] 2 o]& Alolo] A% A=

Ab-EE FEEA50 DU R QJIME(410', 420)E AR, FRE450) 9 Ui 25
(410" 2 42019 A3 AR Atk o]AL S EFN AMEE YN FRES AHd] g F
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8] TR T HUE e Zlolrh. 94o]oj(400' )= = 4A0 sE Wkt o] Axd & vt

% 5A % = 5Bol| Aoldt doRioR EAE K e FAACA, g dEA Sde] HIS oA EE FHE 7
L FAYHEE 5A0 A, A 2E=(580) HIS I E(510, 5200 3 AIAI7]H, olx ALd nie} =93 &
HAEA 3U(590)2 2H AME F95 ddsta QA3 A 78T, o] AL QA E(510, 520)2Fe] #7]
T TY(590)& wiAIste] QJIMEZTR W7 A AEE ATt & 5BollA & & e Hkot
QIME(510', 520') FHol z+zk <ldst 54 (590')2 FH(wrap)o] oAl ;| FHsle] <fojo] F9 0|
g, 39 FAE &l wet W WY, dE E°] 0.0001-0.5 mm Ale]ol A W 4= g},
o7 Hu-FA AP (sealer)(570)7F U (590)2] Ao mE AT, AH(570)= #7] AxA 249 &
A5 A2(570) H SY(590)> FAl goloje] S o RE HIS X E(510, 52002 H74 T2E
AFeet. & e FA A, A (570)= 44%1@0& 39l uAEd EdY 5 on, o A, 9]
o](500)9] ¢FE M7IHox dAHTt. o] A, £0]o(500)2] YFS=2HH HIS JAAE(510, 52002 HEA
% (conductive connection)g #|Z3d}7] %oﬁ A2 (570) = BrE]Fo]of ). o] AL AEA T A(590)0] oA
25 &3, ol& HIS QJAAE(510, 52009 H7|A HZE Aefol Atk £o]of(500)+= <=t upel o] HIS
AAE(510, 52005 AT L A3 v AAAE AHET FHd A= 5U(590)& 717% 2 Fo N
Az" 7 Adrh. 1%, 9olof(500)E A (570), dE £ £U9 &= THAA F don, o3l 9o
(50005 dAHoz ofYnta AHsc),

T 69 Z=AlE E TE FA A, 2o]o(600)=, HEAT(680)7 AT a1 W& uiel FdT 9l
T Mo HIS Q1M E(610, 620), =(690) E % 2Ac] “AE AT} FALS F Ao Ho|Z FxES 23F ),
(690)2 610, 620, 680% AAA o= oYRH o]E Atolo] H7|H HES ATt F(690) dF 59 o
£2](610, 620, 680) ol H&Aw FHA Z®olt}k. Cu, Ag, Ti, TiN 2 Sno] ojALEg] $o Fzd 4= 9
w59 dojtt. tEAE, F(690)2 dF 5ol WEA Ads AAPEF AEY A, 54 RS §
S 1EA B ARA JEAe] mdoltt, AduwE mE A=A PAHA 2EH(650,660), = 20 EA|

glolojol] thte] 7]&H Hiel o] R AN(670)F A ojAETe] AFHT. FAABT0)E = 20 J=d
3 293t & ot} 2AA(670)T A HHA ~EZ(650, 660), =(690)°] <3 ATE A o9

(600)o] x4, 944 9 W74 AALE AFdrt. 2o (600) = 194 A= 2 WAool dE o
S 7HA7] wiEel, 7hEe 4 2d mE ARd VAY $9S b g&dd #8435t ZEH
(610, 620, 680, 690)& gk F71A<Q1 S Q= = A& A9 Fegh FAld F ol A

4 % vk,

2
Lo

S

o

2
o
> e

i)
0 Moo @ W o ool oz ofy rr

T 79 Yebd upe} o] B ool s o]kl pAdelA, sfoloj:, HAF(780)3 AFH dx Mg
el 9E 5 e 7 N9 HIS I E(710, 720) 2 XM ZdE’::(mo)g zeE. F( 90)—8— HTS o AlE
(710, 720, 780)5 HA=A o]l

g}, S(790)2 SEE w4 ZHY &

StAY FAs =5 FA s T
th. Cu, Ag, Ti, TiN & A
A, F(790)2 A=A nEA == F54

a7l Y& dE =2 (in-line) thol(die) i 2ol Z(wipe)E AF&3}4
£ F Ut ®E & T/ %

oo H/mE HTS QAAME(710, 720) H ¥ HEA HE= Aol

. o
HIG. ols 2dE E=3 AdEAoR vvedd 4 glon, AYE ekolof(

r
i
ox,
i
oy
o,
ofj

PR
2
>

o
(i,
4y

2 0

o
o,

O3S HIS IMESH o7 AMgH = 29l 7lsd e S8 &8 7] A=A ofF Fxes 7k e
HTS AIMEE Alxsh=dl AMEE 4 Aok, skt ol el Ao, & HIS ol &= sty ol de] =t
o FERE AdE vk = 83 #'ste], $bo]of(800)= H=d niek U S Q= HIS A E(810)
S X, go]o(800)= T F F2E(890)& EEH, o]7]A ] TEE(890)2 &= 2-79 Z=AE
TA T ol AL 9F A=A FERES YERT. HIS X ERI0)=, = 1o =X 7449 I E(110) 9}
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TLs A 2 5SS UM 5 e 713 860), 55 (850), HTS F:(840) F AZ(830)S E3hgtt). <UA
E(810)= 7 713(860) #1ol T2 F&5(870)& 7Hnk. o] A, F&35(870)2, oA o] 7] (860)3} <]
FoEZ(890) Afelell gt AAES Algetes AHE A, g F2=2(890)2 HIS 5(840) % 714
o=® HFH Utk wEpA, 4F F2ERI) HFdAS v HAFZFAZIWE, HF7F HIS SUE 5E
Zolth, Qi FLZE(890)2 HTS AMERINE HAdHo= o dnpa A3 s},
ZlwE gpoloje 7]d, s o] @S (E), JER ASE A=A E ASE 7K ojAlET Z HIS Q1A
EE xFste= W, golol= old B FF 2AEA JIAME TE AHETE AFESkeE Bl AloFEA
FETH HIS 55 23ste ¢ oug E7/9 HIS oJAEYE AMEE = Jdth. dE Eo], FAHeto]o] Fol
)] A AxRA B FAY 3 ARGl S5 weh) S 7R dH (mesh)-F o] HGAI7F HEA A ~
EHS dilste] ARgE = otk olgdt FH 9 AT uF{F HAF ALddA HFAF E4E gaATE o
A& 7hxith. Agbe dA-Fefo] Al digk 1S g g "dAdEY IHE 2AEAE A H4
-Fe] o+ Al (Mesh-Type Stabilizer for Filamentary Coated Superconductors)"@h= ¥He] WAL A 3%
frel v 53S9 A60/667,0015 004 FrolE & lom | o] F3& 1 HA W&o] &4 Fug Q&H

= outge] 7k pAde] wE HIS ¢fololE A x3sH7] 98] AFeE dGAld FAHe ZEEE YEhd.
Al 1 2=HolA910) o4, $holo] 7| o]F HIAxAS & F UAEF Agdrt. vgAsAE, 7% x9S
w2 WasiA Aol AA widk(crystallographic orientation)S 7FATH o5 Sof, FHL& o]F Hgtxz
FH(AE 50], (113) [211] #¥) e 48 JFx4 F9(E 501, (100)[011] ¥ %= (100)[001] 3%
WY = Atk AR AE, 1We X-A 8- SHEAA Y aE oF 200 wTH(dE E0], oF 157 Huk, oF

107 vlgh, = oF 5T iAo 107 )e] RIS s,

EWE dF Fol gtel R oldel o8 Ax 4 vk, BWE EF ole W nx FAW, A 1% FH
2 GedRel FAHe] Qi Aee] W AEn e AF FAL Aol Axstel, dF ol TASHC
2 e Ay = ngd 1Y 9 olF JPEAsE NS YT FE dvh. 54 FA(E B,
ol W mE FHo] AEHE AL)elA, vl HWe YRxAsD et ekl Sol, EHS TAY
How wae A4 & QAU BWe MY 5 Ao,

NRE AFF 28 WEE ZARA BAY 3 AAT + Aa AF gfolold] Baw /AY 4L AT
S o9 oo B4R P49 5 dnh /oA AgE + b /% B dEt 35 WEE §F, o
g W U, &, 79, ok, AR, W, 2%, vhbE, BobE, Bend 9/EE olEd #gel 23d
oAy AN, Awe ZFFOR olFeld & ek, H FAANM, Al vuy ¥e TUgS )
A BAAE Eol, sfolo] wE dols)dl FuL 5 drk. ol FAANN, Awe vwd ey BAR
3 Aol .

o FAA F AY FAGANA, AW T, VA, AF, dhbE, SF0E, &, A, BoE, ZYnd, 9
ZH, ol 2 FE F F M 3452 @Reks 29 gRolth oF Bof, 29 gFe U4 2 AF
(e Eof, VA 2 A 20 AA%e] 2F, WA L oF 5 A% WA oF 18 A% AT, E A 2 o 10
A2 WA o 15 UAwe) TFIOR FHW & Ak BE dRA, 29 FFES U L FAENE o, 7
2ok 5 A% A o 45 ARe] U, T2 2 ok 10 9% A oF 40 A% VA, = e 2 o 25
A WA ok 35 WAkl UAME FAE S Avk. F7b ARA, 29 FFES UA P G2A(AE Fol, o 1
AA%] Bowl WA oF 20 AA%] BaEl, oF 2 A% HaEl A o 10 AA%] GaE, oF 3 2440
2H Ul ok 7 449 YR, oF 5 Aa4e] BARDS BRE 4 A 29 GRS @ wwd sz ¥e
(a2 o], o 0.1 9A% nlvke] BE, oF 0.01 YA viwe] BEE, wR o 0.005 LA v
2eR)S TR 4 ATk Niswaizh Jlwe] me w2,

oF FA F 5F FANA, R F b ol¥e] FH(AF Fol, 39 #F =t 49 FDE
FHAch ofF FAA F A FANNA, FFE st ol o] AskE FYA(NF Fol, Mg, Al Mo, V, Ta,

Ti, Cr, Ga, Ge, Zr, Hf, Y, Si, Pr, Eu, Gd, Th, Dy, Ho, Lu, Th, Er, Tm, Be, Ce, Nd, Sm, Yb %/%E+= La,

o T Ale] npgtA gk Atslm GAAIDE okel, T2, YA, A%, 92d, g, dFvE, &, 4, #e
w, =i, 7 3% ofd T F UMY 55E dwd 4 o ols FAld T 54 A, e
T, WA, A5, B2E, e, ERvy, &, d, 2, 2dBd, 5 2 okd 3 279 258 g
T odem, Fad Aske A T el A AAHoR gle 7 v
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