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ApplicationsQE2003QEX^[QEY^ZRY^_ 1.3 26

576 s₁rδ≤Eνrr≤v≤rsν₂νlνtyEαν≤l∕EνnEn₁nos−₁l≤EjR∕op≤∕EtδiWTm≤Et₁p≤E−on∕u−torsSESuperconductoraSciencea
andaTechnologyQE2007QEWUQEsZRs^ 3.1 25

(2007-2015)
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575 w≤r−ol₁tνv≤Etr₁nsνtνonE₁n∕Es−₁lνnδEoαEtr₁nsportElRqE−κ₁r₁−t≤rνstν−sEνnE“ijvE−o₁t≤∕EpihkEt₁p≤SEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2003QEVXQEW[U]RW[VU 1.8 25

574 jryst₁lEδrowtκEoαE₁mmonνumE−κlorν∕≤EνnEm₁δn≤tν−El≤vνt₁tνonE−on∕νtνonsSEJournalaofaCrystalaGrowthQE
2000QEWU_QEVUVXRVUV] 1.6 25

573 jrossov≤rEαromEνntrνnsν−EtoE≤xtrνnsν−EpνnnνnδEαorE“i₁WjuXv]EανlmsSECryogenicsQE1999QEX_QEZ[_RZ]] 1.8 25

572 zpνnRw₁v≤Er≤son₁n−≤EνnEα≤rrom₁δn≤tν−E−oupl≤∕EjoTjuEmultνl₁y≤rsSEJournalaofaMagnetismaanda
MagneticaMaterialsQE1997QEV][QEVW]RVXX 2.8 24

571 s₁rδ≤Em₁δn≤toRtκ≤rmopow≤rEνnEtnn≤EwνtκEtopoloδν−₁lEspνnEt≤xtur≤SENatureaCommunicationsQE2018QE
_QEYU^ 17.4 23

570
mluxEpνnnνnδEprop≤rtν≤sE₁n∕Emν−rostru−tur≤sEoαE₁Ezmi₁WjuXvyανlmEwνtκEκνδκEnum₂≤rE∕≤nsνtyEoαE
i₁oαvXn₁noro∕sE∕≤posνt≤∕E₂yEusνnδElowRt≤mp≤r₁tur≤EδrowtκEt≤−κnνqu≤SEJapaneseaJournalaofa
AppliedaPhysicsQE2014QEZXQEU_UXUY

1.4 23

569 k≤v≤lopm≤ntEoαEκνδκRstr≤nδtκEu₂Tsu₂EXTznE−on∕u−torSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2004QEVYQEVUUYRVUU] 1.8 23

568 lstνm₁tνonEoαElâ��qE−κ₁r₁−t≤rνstν−sEνnE₁E“ijvE−o₁t≤∕E−on∕u−torE₁tElowEt≤mp≤r₁tur≤E₁n∕Ev≤ryEκνδκE
m₁δn≤tν−Eαν≤l∕SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2003QEX_WRX_[QEVU]^RVU^W 1.3 23

567 jκ₁r₁−t≤rνstν−sEoαEκνδκRp≤rαorm₁n−≤Ei₁oαvXR∕op≤∕Ezmi₁WjuXvysup≤r−on∕u−tνnδEανlmsEα₁₂rν−₁t≤∕E
wνtκE₁Es≤≤∕El₁y≤rE₁n∕ElowRt≤mp≤r₁tur≤EδrowtκSESuperconductoraScienceaandaTechnologyQE2015QEW^QEU[ZUVX3.1 22

566 hppro₁−κ≤sEνnE−ontroll₁₂l≤Eδ≤n≤r₁tνonEoαE₁rtναν−ν₁lEpνnnνnδE−≤nt≤rEνnEyli₁WjuXvyR−o₁t≤∕E−on∕u−torE
αorEκνδκRαluxEpνnnνnδSESuperconductoraScienceaandaTechnologyQE2017QEXUQEVUYUUW 3.1 22

565 tν−rostru−tur≤E₁n∕Etr₁nsportE−rνtν−₁lE−urr≤ntEνnEzrUS[rUSYm≤WhsWsup≤r−on∕u−tνnδEt₁p≤sEpr≤p₁r≤∕E
₂yE−ol∕Epr≤ssνnδSESuperconductoraScienceaandaTechnologyQE2013QEW[QEU]ZUUX 3.1 22

564
k≤v≤lopm≤ntEoαEu₂Ryo∕Rt≤tκo∕Ejuâ��u₂Ey≤νnαor−≤∕Eu₂XznEyutκ≤rαor∕Ej₁₂l≤sEαorEy≤₁−tR₁n∕R‘νn∕E
wro−≤ss≤∕E‘ν∕≤Rior≤EoνδκEt₁δn≤tν−Emν≤l∕EjoνlsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2015QEWZQEVRZ

1.8 21

563 lnκ₁n−≤m≤ntEoαEpnRmν≤l∕Ejurr≤ntE{r₁nsportEwrop≤rtν≤sEνnEn∕ijvEjo₁t≤∕Ejon∕u−torsE₂yE
Iκ₂ox{i₁oαv}_{X}IEkopνnδSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2013QEWXQE^UUWXUYR^UUWXUY 1.8 21

562 ztronδEαluxEpνnnνnδE₁tEYSWErEνnEzmi₁WjuXvy−o₁t≤∕E−on∕u−torsEwνtκEi₁oαvXn₁noro∕sE−ontroll≤∕E₂yE
lowEδrowtκEt≤mp≤r₁tur≤SESuperconductoraScienceaandaTechnologyQE2017QEXUQEU^YUU_ 3.1 21

561 jryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδE₁n∕Eoy₂rν∕Et₁δn≤tsSEJournalaofaLowaTemperatureaPhysicsQE2003QEVXXQEV]RXU1.3 21

560 jontrolEoαE{κ≤rm₁lEjonv≤−tνonEνnE‘₁t≤rE₂yEztronδEnr₁∕ν≤ntEt₁δn≤tν−Emν≤l∕sSEJapaneseaJournalaofa
AppliedaPhysicsQE2003QEYWQEs]VZRs]V] 1.4 21

559 wr≤₂≤n∕νnδE≤αα≤−tsEνnE₂ronz≤Erout≤Eu₂XznEwνr≤sSESuperconductoraScienceaandaTechnologyQE2005QEV^QEzXVXRzXV^3.1 21

558 jryst₁lEδrowtκE₁n∕Em₁t≤rν₁lsEpro−≤ssνnδEνnEtκ≤Em₁δn≤tν−El≤vνt₁tνonE−on∕νtνonSEJournalaofaMagnetisma
andaMagneticaMaterialsQE2001QEWW[RWXUQEWU_URWU_X 2.8 21
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557 t≤−κ₁nν−₁lE₁n∕Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEu₂XznEwνr≤sEwνtκEu₂Rro∕Rpro−≤ss≤∕Ejuu₂E
r≤νnαor−≤m≤ntSESuperconductoraScienceaandaTechnologyQE2013QEW[QEU_YUUW 3.1 20

556 kopνnδEwνtκE₁Esp≤−ν₁lE−₁r₂oκy∕r₁t≤QEj_oVVuvQEtoEνmprov≤Etκ≤q−â��iprop≤rtν≤sEoαEtδiWt₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2010QEWXQEUWZUWY 3.1 20

555 V^SVE{E−ryo−ool≤∕Esup≤r−on∕u−tνnδEm₁δn≤tEwνtκE₁EiνWWWXEκνδκREνns≤rtSEFusionaEngineeringaanda
DesignQE2006QE^VQEWYWZRWYXW 1.7 20

554 hE−ryo−ool≤rR−ool≤∕EV_E{Esup≤r−on∕u−tνnδEm₁δn≤tEwνtκEZWEmmEroomEt≤mp≤r₁tur≤E₂or≤SEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2004QEVYQEX_XRX_[ 1.8 20

553 u≤wEt≤t₁lorδ₁nν−Ejκ≤mν−₁lE}₁porEk≤posνtνonEwro−≤ssEνnE₁EoνδκEt₁δn≤tν−Emν≤l∕EαorE“i₁WjuXv]SE
JapaneseaJournalaofaAppliedaPhysicsQE2000QEX_QEs]W[Rs]W_ 1.4 20

552 jrνtν−₁lE−urr≤ntE∕≤nsνtyE₁n∕Emν−rostru−tur≤EoαEνronEsκ≤₁tκ≤∕Emultνανl₁m≤nt₁ryEzrVâ��xrxm≤WhsWThδE
−omposνt≤E−on∕u−torsSEJournalaofaAppliedaPhysicsQE2015QEVV^QEWUX_U_ 2.5 19

551 u≤utronEkνααr₁−tνonEztu∕yEonEwr≤₂≤n∕νnδElαα≤−tsEαorEironz≤Eyout≤IrmEu₂_XrmEznI‘νr≤sE‘νtκoutE
y≤νnαor−≤m≤ntSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2006QEV[QEVWW^RVWXV 1.8 19

550 s₁rδ≤E{Tsu₂E−TQEiTsu₂E−WTE₁n∕EpTsu₂E−TE≤nκ₁n−≤m≤ntE≤αα≤−tE∕u≤EtoEtκ≤Epr≤₂≤n∕νnδEtr≤₁tm≤ntEαorE
₂ronz≤Erout≤Eu₂Tsu₂EXTznEwνr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2005QEVZQEXZ[YRXZ[] 1.8 19

549 {κ≤rm₁lEst₁₂νlνtyEoαEoxν∕≤Esup≤r−on∕u−torE₁tEv₁rνousEt≤mp≤r₁tur≤sSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2002QEVWQEVVZZRVVZ^ 1.8 19

548 }ort≤xEpνnnνnδE₁n∕E∕yn₁mν−sEνnEκνδκEp≤rαorm₁n−≤EzrUS[rUSYm≤WhsWEsup≤r−on∕u−torSEJournalaofa
AppliedaPhysicsQE2016QEVV_QEVYX_U[ 2.5 19

547 mluxEpνnnνnδEl₁n∕s−₁p≤EupEtoEWZE{EνnEzmi₁WjuXvyανlmsEwνtκEi₁oαvXn₁noro∕sEα₁₂rν−₁t≤∕E₂yE
lowRt≤mp≤r₁tur≤EδrowtκEt≤−κnνqu≤SESuperconductoraScienceaandaTechnologyQE2017QEXUQEVUYUUY 3.1 18

546
wr≤₂≤n∕νnδElαα≤−tEαorEt≤−κ₁nν−₁lE₁n∕Ezup≤r−on∕u−tνnδEwrop≤rtν≤sEoαEu₂Ryo∕Rwro−≤ss≤∕Ejuâ��u₂E
pnt≤rn₁lRy≤νnαor−≤∕EIκ₂ox{u₂}_{X}Eκ₂ox{zn}IE‘νr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2014QEWYQEVRY

1.8 18

545 psotropν−E≤nκ₁n−≤m≤ntEνnEtκ≤E−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαE“ijvEtκνnEανlmsEνn−orpor₁tνnδEn₁nos−₁l≤E
“Wi₁juvZEνn−lusνonsSEJournalaofaAppliedaPhysicsQE2017QEVWWQEU_X_UZ 2.5 18

544
|pδr₁∕νnδEk≤sνδnEtoE₁EWZE{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tEi₁s≤∕EonEsowE{≤mp≤r₁tur≤E₁n∕E
oνδκEt₁δn≤tν−Emν≤l∕Ewrop≤rtν≤sEoαEtκ≤Ewr₁−tν−₁lEj}kEwro−≤ss≤∕Ejo₁t≤∕Ejon∕u−torsSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2010QEWUQEZ_WRZ_Z

1.8 18

543 lαα≤−tEoαEκνδκEm₁δn≤tν−Eαν≤l∕E₁nn≤₁lνnδEonEtκ≤Emν−rostru−tur≤E₁n∕Em₁δn≤tν−Eprop≤rtν≤sEoαEjoâ��m≤E
l₁y≤r≤∕E∕ou₂l≤Eκy∕roxν∕≤SEJournalaofaMagnetismaandaMagneticaMaterialsQE2010QEXWWQEXUWXRXUW] 2.8 18

542 v₂s≤rv₁tνonEoαEδrowtκRmo∕≤E−κ₁nδ≤Eun∕≤rE₁Em₁δn≤tν−Eαν≤l∕EνnE“i₁WjuXv]â��xSEPhysicalaReviewaBQE
2002QE[ZQE 3.3 18

541 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE1995QEZQEV_UZRV_U^ 1.8 18

540 m₁₂rν−₁tνonE₁n∕E−κ₁r₁−t≤rνz₁tνonEoαEj₁rm≤YhsYEroun∕Ewνr≤sEsνnt≤r≤∕E₁tEκνδκEpr≤ssur≤SEApplieda
PhysicsaExpressQE2018QEVVQEVWXVUV 2.4 18

(2018-2013)
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539 wνnEpot≤ntν₁lE≤αα≤−tEonEvort≤xEpνnnνnδEνnE“i₁WjuXv]R˛·EανlmsE−ont₁νnνnδEn₁noro∕saEwνnEsνz≤E≤αα≤−tE
₁n∕Emνx≤∕EpνnnνnδSEAppliedaPhysicsaLettersQE2017QEVVUQEUZW[UV 3.4 17

538 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRZ 1.8 17

537 t₁δn≤tν−Emν≤l∕Ek≤sνδnEoαEkνpol≤Et₁δn≤tE‘oun∕E‘νtκEjo₁t≤∕Ejon∕u−torEjonsν∕≤rνnδEptsEjurr≤ntE
{r₁nsportEjκ₁r₁−t≤rνstν−sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2011QEWVQEV^XXRV^X] 1.8 17

536 zup≤r−on∕u−tνnδEprop≤rtν≤sEoαElrijvEανlmsEwνtκEi₁tvXEn₁noro∕sEMtd–rE₁n∕EznNE₂yEpuls≤∕El₁s≤rE
∕≤posνtνonSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2008QEY[^QEVZWWRVZW[ 1.3 17

535 pmprov≤∕E−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEνnEtδiWEt₁p≤sEwνtκE–riWE∕opνnδSEAppliedaPhysicsaLettersQE2006QE
^_QEVXWZVU 3.4 17

534 jurr≤ntEsκ₁rνnδE≤αα≤−tEonEtκ≤E−urr≤ntEνnst₁₂νlνtyE₁n∕E₁llow₁₂l≤Et≤mp≤r₁tur≤Erνs≤EoαE−omposνt≤E
κνδκR{jEsup≤r−on∕u−torsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2004QEYV[QEVW[RVX[ 1.3 17

533 pnαlu≤n−≤EoαE₁Em₁δn≤tν−Eαν≤l∕EonEm≤ltRδrowtκEpro−≤ssEoαE“i₁WjuXvxSEJournalaofaCrystalaGrowthQE
2001QEWW[QE^XR^] 1.6 17

532 uon−ont₁−tEto∕ul₁t≤∕Es₁s≤rEj₁lorνm≤tryEαorEsνquν∕Ehust≤nνtν−Ezt₁νnl≤ssEzt≤≤lEνnE∕−Et₁δn≤tν−Emν≤l∕SE
ISIJaInternationalQE2009QEY_QEVYX[RVYYW 1.7 17

531 yo₂ustEylijvEpns≤rtEjoνlEαorE|pδr₁∕≤EoαEWZE{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVRZ 1.8 17

530 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 16

529 k≤v≤lopm≤ntEoαEsonδRs≤nδtκEitvRkop≤∕EylijvEjo₁t≤∕Ejon∕u−torsE₂yEootR‘₁llEwskEwro−≤ssSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVRY 1.8 16

528 u≤wEm₁₂rν−₁tνonEwro−≤ssEoαEjuâ��u₂Ejomposνt≤EαorEpnt≤rn₁lEy≤νnαor−≤m≤ntEoαEu₂XznE‘νr≤sSEJournala
ofaSuperconductivityaandaNovelaMagnetismQE2013QEW[QEWU__RWVUV 1.5 16

527
prr≤v≤rsν₂νlνtyEαν≤l∕sE₁n∕E−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEνnEstronδlyEpνnn≤∕E“i₁WjuXv]RxEανlmsEwνtκE
i₁znvXEn₁noro∕saE{κ≤Eνnαlu≤n−≤EoαEs≤δm≤nt≤∕Ei₁znvXEn₁noro∕sSEJournalaofaAppliedaPhysicsQE2014QE
VV[QEV[X_UX

2.5 16

526 pmprov≤∕Etr₁nsportE−rνtν−₁lE−urr≤ntEνnEhδE₁n∕Ew₂E−oR∕op≤∕Ei₁xrVâ��xm≤WhsWsup≤r−on∕u−tνnδEt₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2012QEWZQEUXZUWU 3.1 16

525 mluxEpνnnνnδEprop≤rtν≤sEoαE{mhRtvkEM“Qn∕Ni₁WjuXvxt₁p≤sEwνtκEi₁–rvXn₁nop₁rtν−l≤sSE
SuperconductoraScienceaandaTechnologyQE2010QEWXQEUVYUU[ 3.1 16

524 hnνsotropyEoαEtκ≤Ejrνtν−₁lEjurr≤ntEk≤nsνtyE₁n∕Epntrνnsν−EwνnnνnδEi≤κ₁vνorsEoαE“i₁WjuXvyjo₁t≤∕E
jon∕u−torsSEAppliedaPhysicsaExpressQE2011QEYQEUVXVUV 2.4 16

523 ll≤−tronE₂₁−ks−₁tt≤rE∕νααr₁−tνonEstu∕yEoαEu₂XznEsup≤r−on∕u−tνnδEmultνανl₁m≤nt₁ryEwνr≤SEScriptaa
MaterialiaQE2010QE[WQEZ_R[W 5.6 16

522 pmprov≤∕Eprop≤rtν≤sEoαE≤pνt₁xν₁lE“uνxtnVâ��xvXEανlmsE₂yE₁nn≤₁lνnδEun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕sSE
AppliedaPhysicsaLettersQE2006QE^_QEVZWZUZ 3.4 16
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521 lnκ₁n−≤m≤ntEoαEjrνtν−₁lEjurr≤ntEk≤nsνtν≤sE₂yEtκ≤Ewr≤₂≤n∕νnδEztr₁νnE₁tEyoomE{≤mp≤r₁tur≤EαorE
u₂XznE‘νr≤sSEJapaneseaJournalaofaAppliedaPhysicsQE2003QEYWQEsVVYWRsVVYY 1.4 16

520 ios≤Eδl₁ssEst₁t≤EνnE₂ulkEMu∕QluQn∕Ni₁WjuXvxEwνtκE₁EκνδκEνrr≤v≤rsν₂νlνtyEαν≤l∕SEPhysicalaReviewaBQE
2004QE[_QE 3.3 16

519 t₁δn≤tν−Eαν≤l∕E≤αα≤−tsEonEsyntκ≤sνsEpro−≤ssEoαEκνδκR{−Esup≤r−on∕u−torsSECurrentaAppliedaPhysicsQE
2003QEXQEX_VRX_Z 2.6 16

518 hnn≤₁lνnδE≤αα≤−tsEonEtκ≤Emν−rostru−tur≤QE≤l≤−trν−₁lQE₁n∕Em₁δn≤tν−Eprop≤rtν≤sEoαEφ≤llyRroll≤∕Ejuâ��u₂E
−omposνt≤Ewνr≤sSESuperconductoraScienceaandaTechnologyQE2005QEV^QEXZRYU 3.1 16

517 y≤l₁tνonEi≤tw≤≤nEtκ≤Ejryst₁lEhxνsE₁n∕Etκ≤Eztr₁νnEk≤p≤n∕≤n−≤EoαEjrνtν−₁lEjurr≤ntE|n∕≤rE{≤nsνl≤E
ztr₁νnEαorEn∕ijvEjo₁t≤∕Ejon∕u−torsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2013QEWXQE^YUUXUYR^YUUXUY1.8 15

516 y≤v≤rsν₂l≤Eztr₁νnEy≤spons≤EoαEjrνtν−₁lEjurr≤ntEνnEkναα≤r≤ntlyEwro−≤ss≤∕En∕ijvEjo₁t≤∕Ejon∕u−torE
{₁p≤sE|n∕≤rEt₁δn≤tν−Emν≤l∕sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2013QEWXQE^YUUYUYR^YUUYUY1.8 15

515 j[XT[ZuRE₁n∕EjXZTX]lRutyEstu∕ν≤sEoαEtrνpl≤tElo−₁lνz₁tνonEνnEtκ≤Equ₁ntumEspνnEsyst≤mEuoYjujlXSE
PhysicalaReviewaBQE2009QE]_QE 3.3 15

514 k≤sνδnEoαE₁EXUE{Ezup≤r−on∕u−tνnδEt₁δn≤tE|sνnδE₁Ejo₁t≤∕Ejon∕u−torEpns≤rtSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2009QEV_QEV[V]RV[WU 1.8 15

513 kopνnδE≤αα≤−tsEoαEu∕WvXonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEpow∕≤rRνnRtu₂≤EtδiWt₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2011QEWYQEUZZUV[ 3.1 15

512
lαα≤−tEoαEst₁tν−Em₁δn≤tν−Eαν≤l∕EonEtκ≤rm₁lE−on∕u−tνvνtyEm≤₁sur≤m≤ntEoαE₁Emolt≤nEzνE∕ropl≤tE₂yE₁nE
ltsEt≤−κnνqu≤aEjomp₁rνsonE₂≤tw≤≤nEnum≤rν−₁lE₁n∕E≤xp≤rνm≤nt₁lEr≤sultsSEInternationalaJournalaofa
HeataandaMassaTransferQE2010QEZXQEYWW^RYWXW

4.9 15

511 j₁s≤Eztu∕yEoαE₁EWUE{REIpκνIYUUEmmEyoomE{≤mp≤r₁tur≤Eior≤Ezup≤r−on∕u−tνnδEvuts≤rtEαorE₁EYZE{E
oy₂rν∕Et₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2008QEV^QEZZWRZZZ 1.8 15

510 lnκ₁n−≤m≤ntEoαE|pp≤rEjrνtν−₁lEmν≤l∕E₁n∕Ejrνtν−₁lE{≤mp≤r₁tur≤E₂yEwr≤₂≤n∕νnδEwro−≤ssEαorEwr₁−tν−₁lE
u₂XznE‘νr≤sSEJapaneseaJournalaofaAppliedaPhysicsQE2004QEYXQEs]U_Rs]VV 1.4 15

509 sνmνtνnδE−urr≤ntR−₁rryνnδE−₁p₁−νtyEoαEhδRsκ≤₁tκ≤∕EiνWzrWj₁juWv^−on∕u−torsaElνn≤₁rE
₁pproxνm₁tνonSESuperconductoraScienceaandaTechnologyQE2004QEV]QEVWYWRVWY[ 3.1 15

508 pmprov≤m≤ntEoαEpTsu₂E−TE₂yElo₁∕νnδE₁n∕Eunlo₁∕νnδE₂≤n∕νnδEstr₁νnEαorEκνδκEstr≤nδtκEu₂Tsu₂EXTznE
wνr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2004QEVYQE_^XR_^[ 1.8 15

507 zurα₁−≤EmorpκoloδyE₁n∕EδrowtκEm≤−κ₁nνsmEoαE“i₁WjuXv]EανlmsE₂yE−κ≤mν−₁lEv₁porE∕≤posνtνonEνnE₁E
m₁δn≤tν−Eαν≤l∕SEJournalaofaCrystalaGrowthQE2001QEWXXQEY^XRY^_ 1.6 15

506 uorm₁lEzon≤Eprop₁δ₁tνonE₁n∕Equ≤n−κE−κ₁r₁−t≤rνstν−sEoαEu₂Tsu₂EXTznEwνr≤sEwνtκEφ≤llyRrollE₁n∕EνnRsνtuE
pro−≤ss≤∕Ejuu₂Er≤νnαor−≤m≤ntsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2001QEVVQEX[W]RX[XU 1.8 15

505 nl₁ssEspκ≤r≤sEpro∕u−≤∕E₂yEm₁δn≤tν−El≤vνt₁tνonEm≤tκo∕SEJournalaofaNonoCrystallineaSolidsQE2001QE
W_XRW_ZQE[WYR[W_ 3.9 15

504 VUE{Eδ≤n≤r₁tνonE₂yE₁nE≤poxyEνmpr≤δn₁t≤∕En∕ijvEνns≤rtE−oνlEαorEtκ≤EWZE{R−ryoδ≤nRαr≤≤E
sup≤r−on∕u−tνnδEm₁δn≤tSESuperconductoraScienceaandaTechnologyQE2016QEW_QEUZZUVU 3.1 15

(2016-2003)
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503 k≤v≤lopm≤ntEoαE₁nEVVE{EizjjvEpns≤rtEjoνlEαorE₁EWZE{Ejryoδ≤nRαr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2017QEVRV 1.8 14

502 lαα≤−tEoαEi₁oαvXνntro∕u−tνonEonEtκ≤Etr₁nsportE−urr≤ntE₁tEtκ≤Eδr₁νnE₂oun∕₁rν≤sEνnE
zmi₁WjuXvyανlmsSEAppliedaPhysicsaExpressQE2015QE^QEUXXVUV 2.4 14

501 hjEsoss≤sEoαE₁nEo{zEpns≤rtEνnE₁EWZR{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2015QEWZQEVRZ 1.8 14

500 wr≤s≤ntEst₁tusEoαEwp{Eroun∕Ewνr≤sEoαEVWWRtyp≤EνronR₂₁s≤∕Esup≤r−on∕u−torsSEIOPaConferenceaSeries:a
MaterialsaScienceaandaEngineeringQE2017QEW]_QEUVWUW^ 0.4 14

499 |pδr₁∕≤∕Ejryoδ≤nRmr≤≤EWUE{Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2014QEWYQEVRY 1.8 14

498 o{zEjoνlE{≤stEm₁−νlνtyEνnE₁Es₁rδ≤Eior≤EWUE{Ey≤sνstνv≤Et₁δn≤tE₁tEsujtpSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2013QEWXQE_ZUUWUYR_ZUUWUY 1.8 14

497 {r₁nsportE−urr≤ntE∕≤nsνtyE₁tEt≤mp≤r₁tur≤sEupEtoEWZErEoαEjuThδE−omposνt≤Esκ≤₁tκ≤∕EVWWRtyp≤Et₁p≤sE
₁n∕Ewνr≤sSESuperconductoraScienceaandaTechnologyQE2017QEXUQEVVZUU] 3.1 14

496 t₁δn≤tostrν−tνonE≤nκ₁n−≤m≤ntE₂yEκνδκEm₁δn≤tν−Eαν≤l∕E₁nn≤₁lνnδEνnE−₁stEm≤^Vn₁V_E₁lloySEJournalaofa
MagnetismaandaMagneticaMaterialsQE2017QEYYWQEVW^RVXZ 2.8 14

495 ztr₁νnR−ontroll≤∕E−rνtν−₁lEt≤mp≤r₁tur≤EνnEyli₁WjuXvyR−o₁t≤∕E−on∕u−torsSEScientificaReportsQE2015QE
ZQEVVVZ[ 4.9 14

494 {₁νlorνnδEtκ≤Evort≤xEpνnnνnδEstr≤nδtκEoαE“ijvEtκνnEανlmsE₂yEsyst≤m₁tν−Eνn−orpor₁tνonEoαEκy₂rν∕E
₁rtναν−ν₁lEpνnnνnδE−≤nt≤rsSESuperconductoraScienceaandaTechnologyQE2015QEW^QEVVYUUY 3.1 14

493 lnκ₁n−≤m≤ntEoαEtr₁nsportE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαEzmm≤hsvVâ��xmxEt₁p≤sEα₁₂rν−₁t≤∕E₂yE₁nE≤xRsνtuE
pow∕≤rRνnRtu₂≤Em≤tκo∕EwνtκE₁EznRpr≤sνnt≤rνnδEpro−≤ssSEAppliedaPhysicsaLettersQE2014QEVUYQEV]W[UV 3.4 14

492
jom₂νn≤∕E≤αα≤−tEoαEznE₁∕∕νtνonE₁n∕EpostRrollνnδEsνnt≤rνnδEonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαE
zmm≤hsvVâ��xmxEt₁p≤sEα₁₂rν−₁t≤∕E₂yE₁nE≤xRsνtuEpow∕≤rRνnRtu₂≤Epro−≤ssSEJournalaofaAppliedaPhysicsQE
2013QEVVXQEVWX_UW

2.5 14

491 lαα≤−tEoαEpro−≤ssνnδEt≤mp≤r₁tur≤EonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαE₁−≤ton≤E∕op≤∕EtδiWE
t₁p≤sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2009QEY[_QEWXRW[ 1.3 14

490 lαα≤−tsEoαEi₁tvXMtEdE–rQEznNEu₁noro∕sEonEjrνtν−₁lE{≤mp≤r₁tur≤EoαElri₁WjuXvymνlmsSEApplieda
PhysicsaExpressQE2009QEWQEU]XUUV 2.4 14

489 lαα≤−tsEoαEδrowtκEt≤mp≤r₁tur≤EαorEsup≤r−on∕u−tνnδEprop≤rtν≤sE₁n∕Emν−rostru−tur≤sEoαE
wskRlri₁WjuXv]â��˛·EανlmEwνtκEi₁u₂Wv[SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2008QEY[^QEV^ZYRV^Z]1.3 14

488 t₁δn≤tν−Eorν≤nt₁tνonEoαEp₁r₁αανnEνnE₁Em₁δn≤tν−El≤vνt₁tνonEαurn₁−≤SEPhysicaaB:aCondensedaMatterQE
2004QEXY[RXY]QEW]]RW^V 2.8 14

487 hpplν−₁tνonEoαEtκ≤Epr≤₂≤n∕νnδEstr₁νnE≤αα≤−tEonEjuu₂Tu₂XznEsup≤r−on∕u−tνnδE−oνlsEα₁₂rν−₁t≤∕E₂yE₁E
r≤₁−tR₁n∕Rwνn∕Em≤tκo∕SESuperconductoraScienceaandaTechnologyQE2005QEV^QEzW[VRzW[Z 3.1 14

486 t≤ltEt≤xtur≤∕Epro−≤ssEαorE“ijvEνnEκνδκEm₁δn≤tν−Eαν≤l∕sSEIEEEaTransactionsaonaApplieda
SuperconductivityQE1999QE_QEWUVYRWUV] 1.8 14
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10



485 t₁δn≤tν−Epnst₁₂νlνtyEνnEoνδκRq−“Vi₁WjuXv]wr≤p₁r≤∕E₂yExu≤n−κRt≤ltRnrowtκEwro−≤ssSEJapanesea
JournalaofaAppliedaPhysicsQE1991QEXUQEsV[X^RsV[YU 1.4 14

484 {κ≤EhnνsotropyEoαE{r₁nsportEjrνtν−₁lEjurr≤ntEk≤nsνtν≤sEνnE{lWi₁Wj₁WjuXvx{κνnEmνlmsEun∕≤rE
t₁δn≤tν−Emν≤l∕sEupEtoEWUE{SEJapaneseaJournalaofaAppliedaPhysicsQE1992QEXVQEsVUYVRsVUYX 1.4 14

483 w≤rαorm₁n−≤EoαE₁EVYR{Ejuu₂Tu₂XznEyutκ≤rαor∕E−oνlEwνtκE₁EXUUEmmEwν∕≤E−ol∕E₂or≤SESuperconductora
ScienceaandaTechnologyQE2016QEW_QEU^YUUY 3.1 14

482 jryo−ool≤rEjool≤∕Ezup≤r−on∕u−tνnδEt₁δn≤tsE₁n∕E{κ≤νrEhpplν−₁tνonsE1998QEW_VRW_] 14

481 lαα≤−tsEoαEtκr≤≤E∕ναα≤r≤ntEκom≤m₁∕≤En₁no−₁r₂onsE∕opνnδEonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαE
tδiWEt₁p≤sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2015QEZU^QEY_RZZ 1.3 13

480
{unνnδEtκ≤Emν−rostru−tur≤E₁n∕Evort≤xEpνnnνnδEprop≤rtν≤sEoαE“ijvR₂₁s≤∕Esup≤r−on∕u−tνnδE
n₁no−omposνt≤EανlmsE₂yE−ontrollνnδEtκ≤Et₁rδ≤tErot₁tνonEsp≤≤∕SESuperconductoraScienceaanda
TechnologyQE2014QEW]QEUWZUU_

3.1 13

479 oy₂rν∕Et₁δn≤tEk≤sνδnEjonsνstνnδEoαE₁EWUE{Ezup≤r−on∕u−tνnδEvuts≤rtE₁n∕E₁EVZEt‘Ey≤sνstνv≤Epns≤rtSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2012QEWWQEYXUU^UYRYXUU^UY 1.8 13

478 oνδκRmν≤l∕Et₁δn≤tνz₁tνonEt≤₁sur≤m≤ntsEoαEm≤WtnzνSEJournalaofatheaPhysicalaSocietyaofaJapanQE2013QE
^WQEUYY^UW 1.5 13

477
mluxEwνnnνnδEwrop≤rtν≤sE₁n∕Etν−rostru−tur≤sEoαEtultνl₁y≤r≤∕EmνlmsEjonsνstνnδEoαE
zmVSUYi₁VS_[juXvys₁y≤rsE₁n∕Ei₁znvXRkop≤∕EzmVSUYi₁VS_[juXvys₁y≤rsSEJapaneseaJournalaofa
AppliedaPhysicsQE2013QEZWQEUVUWUV

1.4 13

476 lαα≤−tsEoαEznR∕opνnδEonEqjâ��iEprop≤rtν≤sE₁n∕E−ryst₁llνn≤Estru−tur≤EαorE“ijvEανlmsE₂yE₁∕v₁n−≤∕E
{mhRtvkEm≤tκo∕SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2009QEY[_QEVYV^RVYWV 1.3 13

475 lxp≤rνm≤nt₁lEνnv≤stνδ₁tνonEoαEδν₁ntEm₁δn≤to−ryst₁llνn≤E₁nνsotropyEoαE|n≤WSEPhysicaaScriptaQE2007QE
]ZQEZY[RZZU 2.6 13

474 lαα≤−tsEoαEr≤p≤₁t≤∕E₂≤n∕νnδElo₁∕E₁tEroomEt≤mp≤r₁tur≤EαorE−omposνt≤Eu₂XznEwνr≤sSESuperconductora
ScienceaandaTechnologyQE2003QEV[QEVUZ_RVU[X 3.1 13

473 {r₁nsportEprop≤rtν≤sEoαEmultνανl₁m≤ntEtδiWlonδEwνr≤sE₁n∕E−oνlsEpr≤p₁r≤∕E₂yE₁nEνnt≤rn₁lEtδE
∕νααusνonEpro−≤ssSESuperconductoraScienceaandaTechnologyQE2017QEXUQEU[YUUX 3.1 12

472 w≤rαorm₁n−≤EoαE₁nEo{zEw≤rsνst≤ntEjurr≤ntEzyst≤mEαorEylijvEw₁n−₁k≤EjoνlSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2018QEW^QEVRY 1.8 12

471 jontrollνnδEtκ≤Ejrνtν−₁lEjurr≤ntEhnνsotropyEoαE“ijvEzup≤r−on∕u−tνnδEmνlmsE₂yEpn−orpor₁tνnδEoy₂rν∕E
hrtναν−ν₁lEwνnnνnδEj≤nt≤rsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRY 1.8 12

470 s₁rδ≤Etr₁nsportq−νnEznR₁∕∕≤∕Ezmm≤hsvVâ��xmxt₁p≤sEpr≤p₁r≤∕E₂yE₁n≤xEsνtuwp{Em≤tκo∕SE
SuperconductoraScienceaandaTechnologyQE2013QEW[QEU]ZUV] 3.1 12

469
}ort≤xEpνnnνnδE₁tElowEt≤mp≤r₁tur≤Eun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕EνnEzmi₁WjuXvysup≤r−on∕u−tνnδE
ανlmsEwνtκEκνδκEnum₂≤rE∕≤nsνtyE₁n∕Esm₁llEsνz≤EoαEi₁oαvXn₁noRro∕sSESuperconductoraScienceaanda
TechnologyQE2015QEW^QEVVYUU[

3.1 12

468 lαα≤−tEoαEst₁rtνnδEm₁t≤rν₁lsEonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEzmm≤hsvVâ��xmxt₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2012QEWZQEUXZUVX 3.1 12

(2012-1991)
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467 lαα≤−tEoαEκνδκR≤n≤rδyE₂₁llEmνllνnδEtνm≤EonEsup≤r−on∕u−tνnδEprop≤rtν≤sEoαEtδiWwνtκElowEpurνtyE
₂oronEpow∕≤rSESuperconductoraScienceaandaTechnologyQE2012QEWZQEUXZUV^ 3.1 12

466 ootEzpotEi≤κ₁vνorEoαE“VWXEjo₁t≤∕Ejon∕u−torsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2012
QEWWQE[[UVUUYR[[UVUUY 1.8 12

465 lnκ₁n−≤m≤ntEoαq−â��iprop≤rtν≤sEαorE₂νn₁ryE₁n∕E−₁r₂onR∕op≤∕EtδiWt₁p≤sE₂yEκotEpr≤ssνnδSE
SuperconductoraScienceaandaTechnologyQE2012QEWZQEU[ZUVX 3.1 12

464
t₁δn≤tν−Emν≤l∕Ek≤p≤n∕≤n−≤EoαEjrνtν−₁lEjurr≤ntEk≤nsνtyE₁n∕Etν−rostru−tur≤EνnEI{rmEzm}_{VPx}{rmE
i₁}_{WRx}{rmEju}_{X}{rmEv}_{y}IEmνlmsEonEt≤t₁llν−Ezu₂str₁t≤sSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2007QEV]QEXWY]RXWZU

1.8 12

463 oνδκE−rνtν−₁lE−urr≤ntE∕≤nsνtyEun∕≤rEm₁δn≤tν−Eαν≤l∕sEνnE₁sRδrownEtδiWtκνnEανlmsE∕≤posνt≤∕E₂yE
mol≤−ul₁rR₂≤₁mE≤pνt₁xySESuperconductoraScienceaandaTechnologyQE2007QEWUQEsVRsY 3.1 12

462 k≤sνδnE₁n∕E{≤stEy≤sultsEoαEV^SVE{Ejryo−ool≤∕Ezup≤r−on∕u−tνnδEt₁δn≤tE‘νtκEiνWWWXEpns≤rtSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2007QEV]QEVYWWRVYWZ 1.8 12

461 wr≤₂≤n∕νnδEztr₁νnElαα≤−tEonIrmEjuu₂Tu₂_XrmEznIzup≤r−on∕u−tνnδE‘νr≤EkurνnδEwr₁−tν−₁lE
y≤₁−tR₁n∕R‘νn∕Ewro−≤ssSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2006QEV[QEVWWURVWWX 1.8 12

460 t₁t≤rν₁lsEpro−≤ssνnδEνnEm₁δn≤tν−El≤vνt₁tνonEαurn₁−≤sSEScienceaandaTechnologyaofaAdvancedaMaterialsQE
2006QE]QEXY[RXY_ 7.1 12

459 h∕v₁n−≤sEνnEtκ≤EανrstE−ryoδ≤nRαr≤≤Eκy₂rν∕Em₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2004QEVYQEX^^RX_W 1.8 12

458
hpplν−₁tνonEoαE≤l≤v₁t≤∕Em₁δn≤tν−Eαν≤l∕sE∕urνnδEδrowtκEoαEiνzrj₁juvEsup≤r−on∕u−tνnδEwκνsk≤rsE₁n∕E
stu∕ν≤sEoαEδrowtκE∕≤α≤−tsEαorE₂≤tt≤rEun∕≤rst₁n∕νnδEoαEtκ≤EδrowtκEm≤−κ₁nνsmSEJournalaofaCrystala
GrowthQE2004QEW[_QEZV^RZXY

1.6 12

457 wr≤p₁r₁tνonEoαE“ijvEανlmsE₂yE−κ≤mν−₁lEv₁porE∕≤posνtνonEνnE₁Em₁δn≤tν−Eαν≤l∕SEPhysicaaB:aCondenseda
MatterQE2001QEW_YRW_ZQEY^WRY^Z 2.8 12

456 hEr≤−or∕RκνδκEtr₁pp≤∕Eαν≤l∕EoαEZS[E{EνnEtκ≤Est₁−kνnδEoαEtδiWT{νiWE−omposνt≤E₂ulksEpr≤p₁r≤∕E₂yE₁nE
νnRsνtuEκotEνsost₁tν−Epr≤ssνnδEm≤tκo∕SESuperconductoraScienceaandaTechnologyQE2020QEXXQEVWZUUY 3.1 12

455 k≤lo−₁lνz₁tνonEoαEvort≤xEνnEzmi₁WjuXv]â��˛·Esup≤r−on∕u−tνnδEανlmsEwνtκEi₁oαvXEn₁noRro∕sSEJournala
ofaAppliedaPhysicsQE2016QEVWUQEVUX_UW 2.5 12

454 k≤sνδnE₁n∕E{≤stEy≤sultsEoαE₁Ejryoδ≤nν−EjoolνnδEzyst≤mEαorE₁EWZR{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδE
t₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2017QEW]QEVRZ 1.8 11

453 {r₁nsportE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαEκνδκRstr≤nδtκEzrVâ��xrxm≤WhsWThδTton≤lE−omposνt≤E
−on∕u−torsSESuperconductoraScienceaandaTechnologyQE2017QEXUQEU]ZUVU 3.1 11

452
zνmul₁tνonEoαEso−₁lEkνssνp₁tνonEwκ≤nom≤n₁EνnEtκ≤EylijvEpns≤rtEoαEtκ≤EWZR{EjztEt₁δn≤taE
|n∕≤rst₁n∕νnδE₁n∕Ewr≤v≤ntνnδEk≤stru−tνv≤E{κ≤rm₁lEyun₁w₁ySEIEEEaTransactionsaonaApplieda
SuperconductivityQE2019QEW_QEVRZ

1.8 11

451 pmprov≤∕q−â��iprop≤rtν≤sEoαEtδiWmultνανl₁m≤nt₁ryEwνr≤sE₁n∕Et₁p≤sSESuperconductoraScienceaanda
TechnologyQE2012QEWZQEVWZUUV 3.1 11

450
pnRmν≤l∕Ejurr≤ntE{r₁nsportEwrop≤rtν≤sEoαE[UUEhRjl₁ssEI{rmEn∕i₁}_{W}{rmEju}_{X}{rmEv}_{]R∕≤lt₁}IE
jo₁t≤∕Ejon∕u−torE|tνlνzνnδEpihkE{≤mpl₁t≤SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2011QE
WVQEXWU[RXWU_

1.8 11
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449 zνmult₁n≤ousEνntro∕u−tνonEoαEs−₁tt≤rνnδE₁n∕EpνnnνnδEνnEorδ₁nν−Er₁r≤R≤₁rtκEs₁ltE∕op≤∕EtδiWt₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2010QEWXQEUYZUWY 3.1 11

448 y≤sν∕u₁lEstr₁νnEm≤₁sur≤m≤ntEusνnδEn≤utronE∕νααr₁−tνonEαorEpr₁−tν−₁lEu₂XznEwνr≤sEun∕≤rE₁Et≤nsνl≤E
lo₁∕SESuperconductoraScienceaandaTechnologyQE2010QEWXQEUWZUXY 3.1 11

447 jryoδ≤nRmr≤≤EWXE{Ezup≤r−on∕u−tνnδEt₁δn≤tEwνtκE₁E]SZE{E“i₁WjuXv]pns≤rtEjoνlSEAppliedaPhysicsa
ExpressQE2009QEWQEVVXUUV 2.4 11

446
zνδnναν−₁ntEr≤∕u−tνonEνnEvolum≤QEstor≤∕E≤n≤rδyE₁n∕Em₁δn≤tνz₁tνonElossEoαEκνδκRαν≤l∕Em₁δn≤tE−oνlE
₂₁s≤∕EonEtκ≤Eνmprov≤m≤ntEoαE−rνtν−₁lE−urr≤ntE−κ₁r₁−t≤rνstν−sEνnEn∕ijvE−o₁t≤∕E−on∕u−torSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2009QEY[_QEV]][RV]^U

1.3 11

445 w≤rαorm₁n−≤EoαE₁sRr≤₁−t≤∕E₁n∕Emultνpl≤E₂≤ntEMâ��pr≤R₂≤ntâ��NEpr₁−tν−₁lEu₂XznE₂ronz≤Erout≤Ewνr≤sEwνtκE
∕ναα≤r≤ntE₁r−κνt≤−tur≤sSESuperconductoraScienceaandaTechnologyQE2007QEWUQEW]XRW^U 3.1 11

444 k≤v≤lopm≤ntEoαE₁EiνWWWXEνns≤rtE−oνlEαorE₁E−on∕u−tνonR−ool≤∕EV_E{Esup≤r−on∕u−tνnδEm₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2005QEVZQEVZVWRVZVZ 1.8 11

443 mluxEφumpsEνnEtκ≤Em₁δn≤tνz₁tνonEoαExtnEpro−≤ss≤∕E“Vi₁WjuXv]SECryogenicsQE1992QEXWQE_Z_R_[X 1.8 11

442 {κ≤rm₁lEzt₁₂νlνtyEoαEhδTiνRWWVWE{₁p≤E₁tEjryo−ool≤∕Ejon∕νtνonSSETEIONaKOGAKUaiJournalaofa
CryogenicsaandaSuperconductivityaSocietyaofaJapankQE2001QEX[QE[UR[] 0.1 11

441 mν≤l∕Ezt₁₂νlνtyEhn₁lysνsEoαEWZE{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tE₁n∕E|pδr₁∕≤Ewl₁nsEαorEXUE{E
zyst≤mE₁tEomsztQEptyQE{oκokuE|nνv≤rsνtySEIEEEaTransactionsaonaAppliedaSuperconductivityQE2019QEW_QEVRZ 1.8 11

440 k≤v≤lopm≤ntEoαE₁EoνδκEjurr≤ntEk≤nsνtyEkνstrν₂ut≤∕E{νnEt≤tκo∕Eu₂XznE‘νr≤SEIEEEaTransactionsaona
AppliedaSuperconductivityQE2020QEXUQEVRZ 1.8 11

439 wromνsνnδE−rνtν−₁lE−urr≤ntE∕≤nsνtyE−κ₁r₁−t≤rνstν−sEoαEhδRsκ≤₁tκ≤∕EMzrQu₁Nm≤WhsWEt₁p≤SEAppliedaPhysicsa
ExpressQE2018QEVVQEU[XVUV 2.4 11

438 ’Rr₁yEkνααr₁−tνonEpnv≤stνδ₁tνonEνnEoνδκEmν≤l∕sE₁tEsowE{≤mp≤r₁tur≤EαorEu∕USZzrUSZtnvXE1998QE]Y]R]ZW 11

437 hnom₁lousE₁nνsotropyEoαE−rνtν−₁lE−urr≤ntsEνnEMzrQErNm≤WhsWt₁p≤sSESuperconductoraScienceaanda
TechnologyQE2017QEXUQEUXZUV^ 3.1 10

436
wropos₁lEoαE₁nE≤αα≤−tνv≤Em≤−κ₁nν−₁lEr≤νnαor−≤m≤ntEstru−tur≤EαorE₁Eyli₁juvE∕νskE₂ulkEp₁νrE₂yEαullE
m≤t₁lE≤n−₁psul₁tνonEtoE₁−κν≤v≤E₁Eκνδκ≤rEtr₁pp≤∕Eαν≤l∕Eov≤rEWUE{SESuperconductoraScienceaanda
TechnologyQE2019QEXWQEUYZUUZ

3.1 10

435 hjElossE≤v₁lu₁tνonEoαE₁nEo{zEνns≤rtEαorEκνδκEαν≤l∕Em₁δn≤tE−ool≤∕E₂yE−ryo−ool≤rsSECryogenicsQE2016QE
^UQEWVZRWWU 1.8 10

434 lαα≤−tsEoαErollνnδE∕≤αorm₁tνonEpro−≤ss≤sEonEtκ≤Eprop≤rtν≤sEoαEhδRsκ≤₁tκ≤∕EzrEVEâ��ExErExEm≤EWEhsEWE
sup≤r−on∕u−tνnδEt₁p≤sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2016QEZWZRZW[QE_YR__ 1.3 10

433 jonstru−tνonEoαE₁EWZR{E−ryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tSEJournalaofaPhysics:aConferenceaSeriesQE
2014QEZ[^QEUXWUV_ 0.3 10

432 }₁rν₁tνonEoαE−R₁xνsE−orr≤l₁tνonEonEvort≤xEpνnnνnδE₂yE₁₂Rpl₁n≤EnonRsup≤r−on∕u−tνnδEl₁y≤rsEνnE
“i₁WjuXv]EανlmsSEJournalaofaAppliedaPhysicsQE2013QEVVYQEU]X_UX 2.5 10

(2013-2010)
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431 zνδnναν−₁ntlyEpmprov≤∕Etultνα≤rrνo−Ewrop≤rtν≤sEoαEiνm≤vI_{X}ITw₂M–rI_{USZW}I{νI_{USY^}INvI_{X}IE
iνl₁y≤rEmνlmsE₂yEt₁δn≤tν−Emν≤l∕Ehnn≤₁lνnδSEAppliedaPhysicsaExpressQE2012QEZQEUYV^UW 2.4 10

430 pns≤rtEmo∕≤lE−oνlEwoun∕E₂yEhlTsu₂EWTvTsu₂EXTRjuEstr≤nδtκ≤n≤∕Eu₂Tsu₂EXTznEwνr≤SEIEEEaTransactionsa
onaAppliedaSuperconductivityQE1997QE]QEYW]RYXU 1.8 10

429 oollowE−₁r₂onEspκ≤r≤sE₁sE₁nE≤ααν−ν≤ntE∕op₁ntEαorE≤nκ₁n−νnδEtκ≤E−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαE
tδiWR₂₁s≤∕Et₁p≤sSESuperconductoraScienceaandaTechnologyQE2008QEWVQEVUZUWU 3.1 10

428 }ort≤xEpνnnνnδEpκ₁s≤E∕ν₁δr₁mEαorEv₁rνousEkνn∕sEoαE−R₁xνsE−orr≤l₁t≤∕E∕νsor∕≤rsEνnEylVWXEανlmsSE
JournalaofaPhysics:aConferenceaSeriesQE2008QE_]QEUVWXW^ 0.3 10

427 jomp₁−tEk≤sνδnEoαE₁EXUE{Ezup≤r−on∕u−tνnδEt₁δn≤tEpn−orpor₁tνnδE“i₁WjuXv]jo₁t≤∕Ejon∕u−torE
{₁p≤sE₁n∕Ewr≤Rr≤₁−t≤∕Eu₂XznEztr₁n∕Ej₁₂l≤sSEAppliedaPhysicsaExpressQE2008QEVQEVUV]UX 2.4 10

426 zu₂RE₁n∕Eov≤r−rνtν−₁lEst₁₂l≤Est₁t≤sEoαE−omposνt≤EκνδκR{−Esup≤r−on∕u−torsEwνtκE∕ναα≤r≤ntElMqNE
∕≤p≤n∕≤n−≤sE₁n∕Etκ≤νrEun₁voν∕₁₂l≤Eov≤rκ≤₁tνnδSEJournalaofaAppliedaPhysicsQE2006QEVUUQEU[X_UZ 2.5 10

425 {κ≤EspνnE−κνr₁lνtyEνn∕u−≤∕E₁nom₁lousEo₁llE≤αα≤−tEνnEpyro−κlor≤Eα≤rrom₁δn≤tsSEJournalaofaPhysicsa
CondensedaMatterQE2004QEV[QEzZ__Rz[U[ 1.8 10

424 {κ≤rm₁lEst₁₂νlνtyEoαEoxν∕≤Esup≤r−on∕u−torsEνnEαluxEαlowEst₁t≤SEIEEEaTransactionsaonaApplieda
SuperconductivityQE2003QEVXQEVZ][RVZ]_ 1.8 10

423
oνδκEm₁δn≤tν−Eαν≤l∕Eprop≤rtν≤sEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnE“Tsu₂EVTi₁Tsu₂EWTjuTsu₂EXTvTsu₂E]RTsplE
∕≤lt₁TTE−o₁t≤∕E−on∕u−torEα₁₂rν−₁t≤∕E₂yEνmprov≤∕E{mhRtvkEpro−≤ssSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2005QEVZQEWZ]YRWZ]]

1.8 10

422 hlνδnm≤ntE₁n∕Evrν≤nt₁tνonEoαEkν₁m₁δn≤tν−Et₁t≤rν₁lsEun∕≤rEt₁δn≤tν−Es≤vνt₁tνonEjon∕νtνonSE
JapaneseaJournalaofaAppliedaPhysicsQE2001QEYUQEsVXX[RsVXX_ 1.4 10

421 kνm≤nsνon₁lEjrossov≤rElαα≤−tEνnq−jκ₁r₁−t≤rνstν−sEoαEjκ≤mν−₁lE}₁porEk≤posνtνonEwro−≤ss≤∕E
“i₁WjuXv]R˛·mνlmsSEJapaneseaJournalaofaAppliedaPhysicsQE1992QEXVQEsVZXWRsVZXZ 1.4 10

420 {r₁nsportE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαEm≤ltRpro−≤ss≤∕EMxtnNE“i₁WjuXvxE₂ulkEsup≤r−on∕u−torsSE
CryogenicsQE1993QEXXQEZU[RZU_ 1.8 10

419
pnv≤stνδ₁tνonEoαEztr≤ssTztr₁νnsE₁n∕Ey≤l₁t≤∕Ewrop≤rtν≤sEνnEzup≤r−on∕u−tνnδE‘νr≤sE₁n∕Ejon∕u−torsE₂yE
t≤₁nsEoαEu≤utronEkνααr₁−tνonE₁tEqRwhyjSETEIONaKOGAKUaiJournalaofaCryogenicsaanda
SuperconductivityaSocietyaofaJapankQE2010QEYZQEVXZRVY]

0.1 10

418 zyst≤m₁tν−E}₁rν₁tνonEoαEoy₂rν∕EhwjsEpntoE“ijvE{κνnEmνlmsEαorEpmprovνnδEtκ≤E}ort≤xEwνnnνnδE
wrop≤rtν≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRZ 1.8 9

417 {r₁nsportEprop≤rtν≤sEoαE≤pνt₁xν₁lEανlmsEαorEsup≤r−on∕u−torEu₂uE₁n∕Eκ₁lαRm≤t₁llν−Eo≤usl≤rE₁lloyE
joWtnzνEun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕sSEPhysicaaB:aCondensedaMatterQE2018QEZX[QEXVURXVX 2.8 9

416 |pδr₁∕≤Ek≤sνδnEtoE₁Ejryoδ≤nRmr≤≤EWUR{Ezup≤r−on∕u−tνnδEvuts≤rtEαorE₁EY]R{Eoy₂rν∕Et₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2013QEWXQEYXUUXUYRYXUUXUY 1.8 9

415 zup≤r−on∕u−tνnδEwrop≤rtν≤sEνnEzmi₁WjuXvyEmνlmsE‘νtκEoνδκEk≤nsνtyEoαEi₁oαvXEu₁noro∕sE
m₁₂rν−₁t≤∕E‘νtκE₁Ez≤≤∕Es₁y≤rSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 9

414 {≤nsνl≤Estr₁νnE∕≤p≤n∕≤n−≤EoαE−rνtν−₁lE−urr≤ntEoαEyoxRu₂XhlEwνr≤sSECryogenicsQE2012QEZWQE^UZR^U_ 1.8 9
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413 ooopEztr≤ssE{≤stEoαEIκ₂ox{n∕i₁}_{W}κ₂ox{ju}_{X}κ₂ox{v}_{rmEy}IEjo₁t≤∕Ejon∕u−torSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2011QEWVQEXU_YRXU_] 1.8 9

412 jκ₁r₁−t≤rνstν−Eztr₁νnEy≤spons≤EoαEI{rmEp}_{rmE−}IEνnEzmijvEjo₁t≤∕Ejon∕u−torE{₁p≤sE|n∕≤rE
t₁δn≤tν−Emν≤l∕E₁tE]]ErSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2012QEWWQE[[UUYUYR[[UUYUY 1.8 9

411 pnαlu≤n−≤EoαE₁−≤ton≤E∕opνnδEonEtκ≤Eq−E₁nνsotropyEoαEtδiWTm≤Et₁p≤sSEPhysicaaC:aSuperconductivitya
andaItsaApplicationsQE2010QEY]UQEVYXZRVYX] 1.3 9

410 zom≤Esup≤r−on∕u−tνnδE−κ₁r₁−t≤rνstν−sEoαEu₂Tsu₂EXThlE−omposνt≤Ewνr≤sEpr≤p₁r≤∕E₂yEr₁pν∕Rqu≤n−κνnδE
pro−≤ssSEIEEEaTransactionsaonaAppliedaSuperconductivityQE1997QE]QEVZ]WRVZ]Z 1.8 9

409 jurr≤ntR−₁rryνnδE−₁p₁−νtyE∕≤p≤n∕≤n−≤EoαE−omposνt≤EiνWzrWj₁juWv^sup≤r−on∕u−torsEonEtκ≤Elνquν∕E
−ool₁ntE−on∕νtνonsSESuperconductoraScienceaandaTechnologyQE2006QEV_QE]UXR]VU 3.1 9

408 lαα≤−tEoαEwr≤₂≤n∕νnδEztr₁νnEonIrmEjuu₂Tu₂_XrmEznIzup≤r−on∕u−tνnδEjoνlsE|sνnδE₁Ey≤₁−tE₁n∕E
‘νn∕Et≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2006QEV[QEVWX]RVWYU 1.8 9

407 hpplν−₁tνonEoαEpr≤₂≤n∕νnδE≤αα≤−tEtoEκνδκEstr≤nδtκEu₂XEznEstr₁n∕sSEFusionaEngineeringaandaDesignQE
2006QE^VQEWY]XRWY]^ 1.7 9

406 t≤−κ₁nν−₁lE₁n∕Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEiνRWWWXEt₁p≤EαorEV_E{E−ryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδE
m₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2004QEVYQEVWVURVWVX 1.8 9

405 pnαlu≤n−≤EoαE∕R‘₁v≤Ezymm≤tryEonEprr≤v≤rsν₂νlνtyEsνn≤E₁n∕Ejrνtν−₁lEjurr≤ntEk≤nsνtν≤sSEJapanesea
JournalaofaAppliedaPhysicsQE2001QEYUQEsVUWWRsVUWZ 1.4 9

404 w≤rαorm₁n−≤Et≤stEoαE₁Ejuu₂Er≤νnαor−≤∕EMu₂Q{νNTsu₂EXTznE−oνlEα₁₂rν−₁t≤∕E₂yEtκ≤Er≤₁−tE₁n∕Ewνn∕E
m≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2002QEVWQEV[_]RV]UU 1.8 9

403 jonstru−tνonEoαEl₁rδ≤Es−₁l≤Eiνtt≤rEm₁δn≤tE₁n∕EνtsE₁pplν−₁tνonEtoE−ryst₁lEδrowtκEνnEl≤vνt₁tνnδEw₁t≤rSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2000QEVUQE_UZR_U^ 1.8 9

402 lαα≤−tsEoαEνo∕νn≤Eνnt≤r−₁l₁tνonEonEtκ≤Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEtκ≤EiνWzrWâ��xs₁xjuvzE
−ompoun∕SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE1993QEWVZQEYUWRYU[ 1.3 9

401 |nναormEtr₁nsportEp≤rαorm₁n−≤EoαE₁EVUUEmR−l₁ssEmultνανl₁m≤ntEtδiWwνr≤Eα₁₂rν−₁t≤∕E₂yE₁nEνnt≤rn₁lE
tδE∕νααusνonEpro−≤ssSESuperconductoraScienceaandaTechnologyQE2016QEW_QEU[ZUUX 3.1 9

400 mν≤l∕R−ool≤∕Em₁δn≤tνz₁tνonEoαE“Ri₁RjuRvEsup≤r−on∕u−tνnδE₂ulkEp₁νrEr≤νnαor−≤∕E₂yEαullEm≤t₁lE
≤n−₁psul₁tνonEun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕sEupEtoEWWE{SEJournalaofaAppliedaPhysicsQE2019QEVW[QEWYX_UV 2.5 9

399 k≤t≤−tνonE₁n∕Ewrot≤−tνonEhδ₁νnstExu≤n−κTso−₁lE{κ≤rm₁lEyun₁w₁yEαorE₁EXUE{Ejryoδ≤nRmr≤≤Et₁δn≤tSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVRZ 1.8 9

398 tνnν₁turνz₁tνonEoαEi₁oαvXn₁nop₁rtν−l≤sEνnE“i₁WjuXvyR−o₁t≤∕E−on∕u−torsEusνnδE₁EtwoRst≤pEκ≤₁tνnδE
pro−≤ssEνnEtκ≤E{mhRtvkEm≤tκo∕SESuperconductoraScienceaandaTechnologyQE2017QEXUQEUWZUWW 3.1 8

397 wr≤lνmνn₁ryE{≤stsE₁n∕Et₁rδνnElstνm₁t≤EαorE₁EylijvEpnsul₁t≤∕EVUE{Epns≤rtE|n∕≤rEoνδκEt₁δn≤tν−E
mν≤l∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2017QEW]QEVRZ 1.8 8

396 ztronδlyE≤nκ₁n−≤∕Eνrr≤v≤rsν₂νlνtyEαν≤l∕E₁n∕EαluxEpνnnνnδEαor−≤E∕≤nsνtyEνnEzmi₁WjuXvyR−o₁t≤∕E
−on∕u−torsEwνtκEw≤llR₁lνδn≤∕Ei₁oαvXn₁noro∕sSEAppliedaPhysicsaExpressQE2017QEVUQEVUXVUV 2.4 8

(2017-2011)
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395 t₁δn≤to−₁p₁−νt₁n−≤E≤αα≤−tE₁n∕Em₁δn≤tostrν−tνonE₂yEtκ≤Eαν≤l∕Rνn∕u−≤∕EspνnR−rossov≤rEνnE°tnpppMt₁₁N]SE
AIPaAdvancesQE2019QE_QEU^ZWV_ 1.5 8

394 prr≤v≤rsν₂νlνtyEmν≤l∕sE₁n∕Ejrνtν−₁lEjurr≤ntEk≤nsνtν≤sEνnEztronδlyEwνnn≤∕E“i₁WjuXv]RxEmνlmsE‘νtκE
hrtναν−ν₁lEwνnnνnδEj≤nt≤rsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVR[ 1.8 8

393 lnκ₁n−≤m≤ntEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnEMi₁Qu₁Nm≤WhsWEroun∕Ewνr≤sEusνnδEκνδκRpr≤ssur≤Esνnt≤rνnδSE
SuperconductoraScienceaandaTechnologyQE2020QEXXQEU[ZUUV 3.1 8

392 pnαlu≤n−≤sEoαE{₁p≤E{κν−kn≤ssEonEtκ≤Ewrop≤rtν≤sEoαEhδRzκ≤₁tκ≤∕EzrVRxrxm≤WEhsWEzup≤r−on∕u−tνnδE
{₁p≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVRZ 1.8 8

391 lαα≤−tsEoαEm₁δn≤tν−E₁nn≤₁lνnδEonEstru−tur≤E₁n∕Emultνα≤rroν−Eprop≤rtν≤sEoαEpur≤E₁n∕E∕ysprosνumE
su₂stνtut≤∕Eiνm≤vXSEJournalaofaMagnetismaandaMagneticaMaterialsQE2012QEXWYQEWWUZRWWVU 2.8 8

390 {r₁nsportEwrop≤rtν≤sEoαEjuu₂Ey≤νnαor−≤∕EIκ₂ox{u₂}_{X}κ₂ox{zn}IEyutκ≤rαor∕EjoνlsEνnEoνδκEmν≤l∕sSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 8

389 k≤sνδnEoαE₁EjoolνnδEzyst≤mEαorE₁EylijvEpns≤rtEjoνlEνnE₁Ejryoδ≤nRmr≤≤EWZE{Ezup≤r−on∕u−tνnδE
t₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 8

388 zup≤r−on∕u−tνnδE₁n∕Et≤−κ₁nν−₁lEwrop≤rtν≤sEoαEpmpr≤δn₁t≤∕EylijvEw₁n−₁k≤EjoνlsE|n∕≤rEs₁rδ≤E
ooopEztr≤ssSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2013QEWXQEY[UUXUZRY[UUXUZ 1.8 8

387 ztr₁νnEn₁uδ≤Et≤tκo∕EαorElv₁lu₁tνnδE₁E{κr≤≤Rkνm≤nsνon₁lEy≤sν∕u₁lEztr₁νnEzt₁t≤EνnEI{rmEu₂}_{X}{rmE
zn}IE‘νr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2010QEWUQEVYWURVYWX 1.8 8

386 {κr≤≤Rkνm≤nsνon₁lEztr₁νnEto∕≤lEonEtκ≤Ezup≤r−on∕u−tνnδEwrop≤rtν≤sE|n∕≤rEtκ≤Eztr₁νnEαorEI{rmE
u₂}_{X}{rmEzn}IE‘νr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2010QEWUQEVYWYRVYW] 1.8 8

385 wκtκ₁lo−y₁nνn≤E∕opνnδEtoEνmprov≤E−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEνnEtδiWt₁p≤sSESuperconductoraSciencea
andaTechnologyQE2009QEWWQEUYZUV_ 3.1 8

384 lnκ₁n−≤∕q−â��iprop≤rtν≤sEoαEtδiWt₁p≤sE₂yEyttrνumE₁−≤t₁t≤E∕opνnδSESuperconductoraScienceaanda
TechnologyQE2011QEWYQEU]ZUUW 3.1 8

383 zνδnναν−₁ntEνmprov≤m≤ntEνnE−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEoαEjR∕op≤∕EtδiWt₁p≤sEm₁∕≤E₂yEκνδκR≤n≤rδyE
₂₁llEmνllνnδSESuperconductoraScienceaandaTechnologyQE2012QEWZQEU]ZUVU 3.1 8

382 WUE{Ejomp₁−tEzup≤r−on∕u−tνnδEvuts≤rtElmployνnδE“VWXEjo₁t≤∕Ejon∕u−torsEαorE₁EYZE{Eoy₂rν∕E
t₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2009QEV_QEVZ_WRVZ_Z 1.8 8

381 mν≤l∕Ek≤p≤n∕≤n−≤EoαEIm₂νEq_{₂αE−}IEαorEmRkop≤∕EoδVWWXEmνl₁m≤ntSEJapaneseaJournalaofaApplieda
PhysicsQE1996QEXZQEsVYUYRsVYU[ 1.4 8

380 t₁δn≤tνs₁tνonE₁n∕Eνnst₁₂νlνtyEνnEm≤ltRt≤xtur≤∕E“i₁WjuXv]E₁tElowEt≤mp≤r₁tur≤E₁n∕EκνδκEαν≤l∕sEupE
toEWXE{SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE1997QEW]YQEXXRX^ 1.3 8

379 {r₁nsportE−urr≤ntE∕≤nsνtyEupEtoEVUE{E₁tE]]ErEνnEανl₁m≤nt₁ryE“i₁WjuXv]Esup≤r−on∕u−torSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE1997QEW^WRW^]QEWW^]RWW^^ 1.3 8

378 nrowtκEoαEsup≤r−on∕u−tνnδEtδiWανlmsE₂yEpuls≤∕Rl₁s≤rE∕≤posνtνonEusνnδE₁Eu∕â��“hnEl₁s≤rSE
SuperconductoraScienceaandaTechnologyQE2006QEV_QEWYWRWY[ 3.1 8
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377
y≤l₁tνonsκνpE₂≤tw≤≤nE₁r−κνt≤−tur≤QEανl₁m≤ntE₂r≤₁k₁δ≤E₁n∕E−rνtν−₁lE−urr≤ntE∕≤−₁yEνnEu₂XznE
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348 lv₁por₁tνonEoαEzνlv≤rE∕urνnδEjκ≤mν−₁lE}₁porEk≤posνtνonEwro−≤ssEαorE“i₁WjuXv]₁n∕EνtsElαα≤−tEonE
tν−rostru−tur≤SEJapaneseaJournalaofaAppliedaPhysicsQE2001QEYUQE[XX_R[XYX 1.4 7

347 zt₁₂νlνtyEoαEu₂Tsu₂EXTznEwνr≤sEwνtκEjuu₂Er≤νnαor−νnδEst₁₂νlνz≤rEonE−ryo−ool≤∕Esup≤r−on∕u−tνnδE
m₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2000QEVUQEVWXZRVWX^ 1.8 7

346 zw≤≤pEr₁t≤E∕≤p≤n∕≤n−≤EoαEm₁δn≤tν−Eκyst≤r≤sνsEloopsE₁n∕Ep≤₁kE≤αα≤−tEνnEκνδκREsup≤r−on∕u−torsSE
SuperconductoraScienceaandaTechnologyQE1999QEVWQEZZR[V 3.1 7
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₂yE−κ≤mν−₁lEv₁pourE∕≤posνtνonSESuperconductoraScienceaandaTechnologyQE1991QEYQEV_WRV_^ 3.1 7

343 lαα≤−tEoαEzνmult₁n≤ousEh∕∕νtνonEoαEVkE₁n∕EXkEhrtναν−ν₁lEwνnnνnδEj≤nt≤rsEνnEoy₂rν∕E“i₁WjuXv]â��xE
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syst≤mEusνnδE₁E−ryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tSEJournalaofaMagneticaResonanceQE2018QEW_[QEVRY 3 7

339 hnνsotropyEoαEtκ≤Eupp≤rE−rνtν−₁lEαν≤l∕E₁n∕EνtsEtκν−kn≤ssE∕≤p≤n∕≤n−≤EνnEsup≤r−on∕u−tνnδEm≤z≤E
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wrop≤rtν≤sEoαEtultνανl₁m≤nt₁ryEtδiWE‘νr≤sEm₁₂rν−₁t≤∕E₂yEpnt≤rn₁lEt₁δn≤sνumEkνααusνonE|sνnδE
hmorpκousE₁n∕Ejryst₁llνn≤EioronEwow∕≤rsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2017QE
W]QEVRY

1.8 6

337 lnκ₁n−≤∕Etr₁nsportE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnEznR₁∕∕≤∕Ezmm≤hsvVâ��xmxt₁p≤sEpr≤p₁r≤∕E₂yEtκ≤Ewp{E
m≤tκo∕SESuperconductoraScienceaandaTechnologyQE2017QEXUQEU[ZUUY 3.1 6
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wro−≤ss≤∕E₂yEml₁tEyollνnδE₁n∕E|nν₁xν₁lEwr≤ssνnδSEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2015QEWZQEVRY

1.8 6

334 lpνt₁xν₁lE−ont₁−tEhn∕r≤≤vEr≤αl≤−tνonEsp≤−tros−opyEoαEu₂uTjoWm≤zνEl₁y≤r≤∕E∕≤vν−≤sSEAppliedaPhysicsa
LettersQE2018QEVVWQEU]WYUW 3.4 6

333 u₂Ryo∕Rt≤tκo∕Ejuâ��u₂Tu₂XznE‘νr≤sEαorEwr₁−tν−₁lEy≤₁−tR₁n∕R‘νn∕Ehpplν−₁tνonsSEIEEEaTransactionsa
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IEEEaTransactionsaonaAppliedaSuperconductivityQE2008QEV^QEVUY]RVUZU 1.8 6
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k≤posνt≤∕Ewr≤−ursorEs₁y≤rSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2019QEW_QEVRY 1.8 5

308
t₁δn≤tν−Emν≤l∕EoαEinR}nE{r₁nsνtνonEk≤p≤n∕νnδEonEtκ≤Eu₁noro∕sEzκ₁p≤EνnE
Iκ₂ox{i₁oαv}_{X}IRkop≤∕EIκ₂ox{zmi₁}_{W}κ₂ox{ju}_{X}κ₂ox{v}_{y}IEmνlmsSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2015QEWZQEVRY

1.8 5

307 t₁−ros−opν−Eztr₁νnEy≤spons≤EoαEIp_{rmE−}EIE|n∕≤rEt₁δn≤tν−Emν≤l∕sEνnEkναα≤r≤ntlyEzt₁₂νlνz≤∕EylijvE
jjE{₁p≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 5

306 pnαlu≤n−≤EoαE−ryst₁llνn≤E₂oronEpow∕≤rsEonEsup≤r−on∕u−tνnδEprop≤rtν≤sEoαEjR∕op≤∕Eνnt≤rn₁lEtδE
∕νααusνonEpro−≤ss≤∕EtδiWwνr≤sSESuperconductoraScienceaandaTechnologyQE2015QEW^QEVUZUVX 3.1 5

SatoshiwAwaji

20



305 s₁rδ≤E₁n∕Eαν≤l∕Rνns≤nsνtνv≤E−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEνnEMzrQu₁Nm≤WhsWsup≤r−on∕u−tνnδEt₁p≤sSEJournala
ofaPhysics:aConferenceaSeriesQE2017QE^]VQEUVWU[W 0.3 5

304 oνδκEjrνtν−₁lEjurr≤ntEk≤nsνtyEνnEjuRzκ≤₁tκ≤∕Ezmm≤hsvVRxmxEzup≤r−on∕u−tνnδE{₁p≤sE₂yE
sowR{≤mp≤r₁tur≤EootRwr≤ssνnδSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRY 1.8 5

303 {≤stνnδEoαEzt₁−k≤∕Ew₁n−₁k≤EjoνlsEαorE₁Ejryoδ≤nRmr≤≤EWZR{Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2016QEVRV 1.8 5

302 ztr₁νnE₁n∕Em₁δn≤tν−Eαν≤l∕Er≤spons≤EoαEp−EνnEr≤νnαor−≤∕En∕ijvE−o₁t≤∕E−on∕u−torEt₁p≤sE₁tE]]ErE2014QE 5

301 jontrolEoαEr≤sν∕u₁lEstr₁νnE₁n∕EtwνnE₂oun∕₁ryE₂yE₁nn≤₁lνnδEun∕≤rEstr₁νnSESuperconductoraScienceaanda
TechnologyQE2013QEW[QEU[ZUVX 3.1 5

300 jryoδ≤nRmr≤≤EWXE{Ezup≤r−on∕u−tνnδEt₁δn≤tElmployνnδE₁nE“i₁WjuXv]Ejo₁t≤∕Ejon∕u−torEpns≤rtSE
JournalaofaSuperconductivityaandaNovelaMagnetismQE2011QEWYQE__XR__] 1.5 5

299
t₁t−κνnδEαν≤l∕E≤αα≤−tsEνn−R₁xνsEνnRpl₁n≤E₁lνδn≤∕₁R₁xνsRorν≤nt≤∕E“i₁WjuXvyανlmsEwνtκE
twoR∕νm≤nsνon₁lE₁rtναν−ν₁lEpνnnνnδE−≤nt≤rsEνn∕u−≤∕E₂yEmultνl₁y≤r≤∕En₁noRstru−tur≤sSESuperconductora
ScienceaandaTechnologyQE2010QEWXQEUYZUWX

3.1 5

298
kναα≤r≤n−≤Ei≤tw≤≤nEI{rmEi₁znv}_{X}IE₁n∕EI{rmEi₁–rv}_{X}IEu₁noRyo∕sEαorEjRhxνsRjorr≤l₁t≤∕E
wνnnνnδEwrop≤rtν≤sEνnEI{rmEyli₁}_{W}{rmEju}_{X}{rmEv}_{rmEy}ISEIEEEaTransactionsaonaApplieda
SuperconductivityQE2009QEV_QEXY_ZRXY_^

1.8 5

297 mluxEpνnnνnδEprop≤rtν≤sEνnEi₁tvXEMtd–rQznNEn₁noro∕Rνntro∕u−≤∕Elri₁WjuXvxEανlmsSEJournalaofa
AppliedaPhysicsQE2009QEVU[QEVUX_VZ 2.5 5

296 wr≤−νs≤Em≤₁sur≤m≤ntsEoαE∕ν₁m₁δn≤tν−Esus−≤ptν₂νlνtyEoαE₂≤nzopκ≤non≤E₁n∕Ep₁r₁αανnE₂yEusνnδE₁E
m₁δn≤tν−El≤vνt₁tνonEt≤−κnνqu≤SEJournalaofaPhysics:aConferenceaSeriesQE2009QEVZ[QEUVWUWU 0.3 5

295 pnt≤rn₁lEstr₁νnEm≤₁sur≤m≤ntEαorEu₂XznEwνr≤sEusνnδEsyn−κrotronEr₁∕ν₁tνonSESuperconductoraSciencea
andaTechnologyQE2012QEWZQEUZYUUY 3.1 5

294 hxν₁lE₁n∕El₁t≤r₁lEl₁ttν−≤Estr₁νnEst₁t≤sEun∕≤rE₁Et≤nsνl≤Elo₁∕EνnE₁sRr≤₁−t≤∕E₁n∕Epr≤₂≤ntEjuu₂Tu₂XznE
wνr≤sEusνnδEn≤utronE∕νααr₁−tνonSEJournalaofaAppliedaPhysicsQE2012QEVVVQEUYX_U^ 2.5 5

293 kopνnδEoαE{νnRoxν∕≤sEpνnnνnδE−≤nt≤rsEνntoE“ijvEανlmsE₂yEtvkEm≤tκo∕SEJournalaofaPhysics:a
ConferenceaSeriesQE2010QEWXYQEUWWUX_ 0.3 5

292 t₁δn≤tνz₁tνonEm≤₁sur≤m≤ntEoαE“i₁WjuXvyEνnEκνδκEm₁δn≤tν−Eαν≤l∕sEupEtoEXU{SEPhysicaaB:aCondenseda
MatterQE1998QEWY[RWY]QEYXXRYX[ 2.8 5

291 lαα≤−tEoα−RhxνsRjorr≤l₁t≤∕Ekνsor∕≤rsEonEtκ≤E}ort≤xEkν₁δr₁mEoαEtκ≤EwνnnνnδEzt₁t≤SEAppliedaPhysicsa
ExpressQE2008QEVQEUXV]UX 2.4 5

290 mluxEpνnnνnδEprop≤rtν≤sEνnEκνδκEm₁δn≤tν−Eαν≤l∕E₁n∕ElowEt≤mp≤r₁tur≤EoαEzmi₁WjuXvyEtκνnEανlmsSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2007QEY[XRY[ZQE[X_R[YX 1.3 5

289 ll≤−trν−₁lEtr₁nsportEprop≤rtν≤sEoαE“VWXEανlmsEwνtκEWRkE₁p−sSEPhysicaaC:aSuperconductivityaandaItsa
ApplicationsQE2008QEY[^QEV^ZVRV^ZX 1.3 5

288 juRutyEstu∕yEonEtκ≤E∕νsor∕≤r≤∕Equ₁ntumEspνnEm₁δn≤tEwνtκEtκ≤Eios≤Rδl₁ssEδroun∕Est₁t≤SEJournala
ofaPhysics:aConferenceaSeriesQE2006QEZVQEV__RWUW 0.3 5

(2006-2017)

21



287 oνδκEmν≤l∕E₁n∕EoνδκE{≤mp≤r₁tur≤Ejκ₁r₁−t≤rνstν−sEoαEzm₁llE{≤stEjoνlE|sνnδEj}kR“ijvE{₁p≤EαorEztlzSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2007QEV]QEWWWURWWWX 1.8 5

286 iνEh∕∕νtνonElαα≤−tEonEIq_{rmE−}IRiEw≤rαorm₁n−≤EoαEwow∕≤rRνnR{u₂≤Ewro−≤ss≤∕EI{κ₂ox{tδi}}_{W}IE
{₁p≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2007QEV]QEW_WZRW_W^ 1.8 5

285 zup≤r−on∕u−tνnδEprop≤rtν≤sEoαEtδiWE₂ulksEpro−≤ss≤∕EνnEκνδκEm₁δn≤tν−Eαν≤l∕sSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2006QEYYZRYY^QE^VVR^VX 1.3 5

284 jurr≤ntR−₁rryνnδEprop≤rtν≤sEνnE₁ElowEr≤sνstνvνtyEst₁t≤EαorEhδRsκ≤₁tκ≤∕EiνWzrWjujuWv^t₁p≤SE
SuperconductoraScienceaandaTechnologyQE2004QEV]QEzZXXRzZX] 3.1 5

283 pnαlu≤n−≤EoαE−olumn₁rE∕≤α≤−tsEonEpνnnνnδEp₁r₁m≤t≤rsEνnEκνδκR{−Esup≤r−on∕u−torsSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2004QEYVWRYVYQEZVVRZVY 1.3 5

282 kνstrν₂utνonEoαEpνnnνnδEstr≤nδtκE₁n∕Es−₁lνnδE₂≤κ₁vνorEνnE“ijvE−o₁t≤∕EpihkEt₁p≤SEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2002QEX^WQEZ]R[V 1.3 5

281 oνδκEm₁δn≤tν−Eαν≤l∕Er≤s≤₁r−κ≤sEνnE{oκokuE|nνv≤rsνtySECurrentaAppliedaPhysicsQE2003QEXQEX[]RX][ 2.6 5

280 t≤−κ₁nν−₁lE−κ₁r₁−t≤rνstν−sEoαEiνRWWWXEt₁p≤EwνtκE₁ElowEm₁trνxEr₁tνoSESuperconductoraScienceaanda
TechnologyQE2005QEV^QEY]RZU 3.1 5

279 t≤−κ₁nνsmEoαE₁EκνδκEνrr≤v≤rsν₂νlνtyEαν≤l∕EαorEMu∕QEluQEn∕Ni₁Tsu₂EWTjuTsu₂EXTvTsu₂E]TE₂ulkSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2005QEVZQEX]^[RX]^_ 1.8 5

278 nrowtκE₁n∕Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαE“i₁WjuXv]EανlmsEonEsνlv≤rEsu₂str₁t≤sE₂yEtvj}kEνnE
m₁δn≤tν−Eαν≤l∕sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2001QEXZ]RX[UQEXX]RXYU 1.3 5

277 {woR∕νm≤nsνon₁lEqu≤n−κEsνmul₁tνonEoαE−omposνt≤Ejuu₂Tu₂XznE−on∕u−torsSECryogenicsQE2000QEYUQEX_XRYUV1.8 5

276 lαα≤−tEoαEhδR∕opνnδEonE{≤xtur≤Ek≤v≤lopm≤ntEoαEiνWWVWEiulksEνnEoνδκEt₁δn≤tν−Emν≤l∕SEJournalaofa
LowaTemperatureaPhysicsQE1999QEVV]QE]]VR]]Z 1.3 5

275 y≤l₁tνonsκνpE₂≤tw≤≤nEstr₁νnE≤αα≤−tE₁n∕Em₁rt≤nsνtν−Etr₁nsαorm₁tνonEνnEmultνανl₁m≤nt₁ryEu₂XznE
wνr≤sSEJournalaofaAppliedaPhysicsQE1994QE]ZQE]YUYR]YU] 2.5 5

274 sowRt≤mp≤r₁tur≤Eαorm₁tνonEoαE“i₁juvEsup≤r−on∕u−tνnδEανlmsE₂yEtκ≤rm₁lEj}kE₁n∕Etκ≤νrEq−EνnEκνδκE
m₁δn≤tν−Eαν≤l∕sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE1991QEV_UQE]_R^U 1.3 5

273 lαα≤−tsEoαEj₁r₂onEkopνnδEonE{r₁pp≤∕Et₁δn≤tν−Emν≤l∕EoαEtδiI_{W}IEiulkEwr≤p₁r≤∕E₂yEνnRsνtuEootE
psost₁tν−Ewr≤ssνnδEt≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2020QEXUQEVR[ 1.8 5

272 m₁₂rν−₁tνonsE₁n∕E≤v₁lu₁tνonsEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαEMi₁Qu₁Nm≤WhsWEopwEroun∕Ewνr≤sSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2020QEZ[^QEVXZXZ^U 1.3 5

271 ll≤−trom₁δn≤tν−Ejκ₁r₁−t≤rνstν−sEztu∕yEoαE{woRwlyEylijvE{₁p≤sEw₁n−₁k≤EjoνlsSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2021QEVRV 1.8 5

270 jryoδ≤nRmr≤≤EzplνtRw₁νrEzup≤r−on∕u−tνnδEt₁δn≤tEwνtκE₁Eˇ�EZUEmmEˆ�EVUEmmEyoomE{≤mp≤r₁tur≤En₁pSE
AdvancesainaCryogenicaEngineeringQE1996QEXV_RXWY 5

SatoshiwAwaji

22



269 m₁₂rν−₁tνonE₁n∕Ejκ₁r₁−t≤rνz₁tνonEoαElpνt₁xν₁lEmνlmsEoαEzup≤r−on∕u−torEu₂uE₁n∕EoνδκlyE
zpνnRwol₁rνz≤∕Eo≤usl≤rEhlloyEjoWm≤USYtnUS[zνSEIEEEaMagneticsaLettersQE2017QE^QEVRZ 1.6 4

268 jκ₁r₁−t≤rνz₁tνonEoαEll≤−trom≤−κ₁nν−₁lEwrop≤rtν≤sEνnEkναα≤r≤ntlyEzκ≤₁tκ≤∕EtδiWE‘νr≤sE|n∕≤rE
|nν₁xν₁lE{≤nsνonSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2019QEW_QEVRZ 1.8 4

267 tν−rostru−tur≤sEoαEsup≤r−on∕u−tνnδEφoνntE₂≤tw≤≤nEn∕i₁WjuXvEyER−o₁t≤∕E−on∕u−torsEvν₁E
₁∕∕νtνon₁llyE∕≤posνt≤∕Epr≤−ursorEανlmsSEJapaneseaJournalaofaAppliedaPhysicsQE2019QEZ^QEUZU_VX 1.4 4

266 w≤rαorm₁n−≤EoαEwolyvνnylEmorm₁lEpnsul₁t≤∕Ejuâ��u₂Tu₂XznE‘νr≤sEαorEy≤₁−tR₁n∕R‘νn∕Ewro−≤ssSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2019QEW_QEVRZ 1.8 4

265 pnt≤rn₁lEztr₁νnEt≤₁sur≤m≤ntEαorE₁EIκ₂ox{u₂}_{X}κ₂ox{zn}IEyutκ≤rαor∕Ej₁₂l≤E|sνnδEu≤utronE
kνααr₁−tνonSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY 1.8 4

264 lv₁lu₁tνonEoαE}₁rνousEu₂Ryo∕Rt≤tκo∕EjuRu₂Tu₂XznE‘νr≤sEk≤sνδn≤∕EαorEwr₁−tν−₁lEy≤₁−tR₁n∕R‘νn∕E
joνlsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2020QEXUQEVRZ 1.8 4

263 t≤−κ₁nν−₁lEztr≤nδtκElv₁lu₁tνonEoαEtκ≤Epnt≤rn₁lEt₁trνxEy≤νnαor−≤∕Eu₂XznEtultνανl₁m≤nt₁ryE‘νr≤sE
|sνnδEjuâ��znâ��pnE{≤rn₁ryEhlloyEt₁trνxSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2020QEXUQEVRY 1.8 4

262 qoνntEy≤sνst₁n−≤Ejκ₁r₁−t≤rνstν−sEνnE|ltr₁sonν−E‘≤l∕EylijvEjjE{₁p≤sE₁tE}₁rνousE{≤mp≤r₁tur≤sE₁n∕E
t₁δn≤tν−Emν≤l∕sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVRZ 1.8 4

261 t₁δn≤tν−Emν≤l∕Exu₁lνtyElv₁lu₁tνonEoαE₁EWUR{Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tE‘νtκE₁EiνWWWXE
pns≤rtSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEVRV 1.8 4

260 k≤sνδnEoαE“ijvEpns≤rtEjoνlEαorE₁Ejryoδ≤nRmr≤≤EWWE{Ezup≤r−on∕u−tνnδEt₁δn≤tSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2014QEWYQEVRY 1.8 4

259 pmprov≤m≤ntEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sEνnEzmi₁WjuXvyQEανlmsEwνtκEi₁oαvXn₁noRro∕sEusνnδElowE
t≤mp≤r₁tur≤EδrowtκEt≤−κnνqu≤SEJournalaofaPhysics:aConferenceaSeriesQE2014QEZU]QEUWWUWV 0.3 4

258 pmprov≤m≤ntEoαEIq_{rmE−}IEαorEn∕ijvEjo₁t≤∕Ejon∕u−torsE₂yEhnn≤₁lνnδE|n∕≤rEztr₁νnSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2013QEWXQE^UUUVUYR^UUUVUY 1.8 4

257 iνsmutκEn₁noRp₁rtν−l≤E∕νsp≤rs≤∕Eorδ₁nν−E−omposνt≤EαorEoptν−₁lE−ompon≤ntsE2013QE 4

256 y≤p₁νrνnδE₁n∕Eupδr₁∕νnδEoαEtκ≤Eo{zEνns≤rtEνnEtκ≤EV^{E−ryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tE2014QE 4

255 lnκ₁n−≤m≤ntEoαEjrνtν−₁lEjurr≤ntEk≤nsνtyE₁n∕EmluxEwνnnνnδEνnEh−≤ton≤E₁n∕Es₁EWEvEXEjo∕op≤∕EtδiEWE
{₁p≤sSEChineseaPhysicsaLettersQE2010QEW]QEVV]YUV 1.8 4

254 mluxEpνnnνnδEprop≤rtν≤sEoαEn₁noRro∕sE−omprνs≤∕EoαEi₁tvXEMtEdE–rQEznNEνnEyli₁WjuXv]â��˛·EtκνnEανlmsE
pr≤p₁r≤∕E₂yEwskEm≤tκo∕SEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2009QEY[_QEVX_[RVX__ 1.3 4

253 lnκ₁n−≤∕Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEtδiWt₁p≤sE₁−κν≤v≤∕E₂yEtr≤₁tνnδEiEpow∕≤rEwνtκEδly−olν−E
₁−ν∕SESuperconductoraScienceaandaTechnologyQE2011QEWYQEVUZUUZ 3.1 4

252 {r₁nsportEprop≤rtyEm≤₁sur≤m≤ntEoαEpr₁−tν−₁lE−o₁t≤∕E−on∕u−torEwνtκE−opp≤rEst₁₂νlνz≤rE2012QE 4

(2012-2017)

23



251 wr≤₂≤n∕νnδElαα≤−tEonE{κr≤≤Rkνm≤nsνon₁lEztr₁νnEνnEI{rmEjuu₂}TM{rmEu₂}QE{rmE{ν}N_{X}{rmEzn}IE‘νr≤sE
|n∕≤rE₁E{≤nsνl≤Eso₁∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2012QEWWQE[UUUWUYR[UUUWUY 1.8 4

250
jurr≤ntEtr₁nsportEprop≤rtyEνnEn∕ijvE−o₁t≤∕E−on∕u−torEwνtκE₁rtναν−ν₁lEpνnnνnδE−≤nt≤rsEνnE₁Ewν∕≤E
r₁nδ≤EoαEt≤mp≤r₁tur≤QEm₁δn≤tν−Eαν≤l∕EupEtoEW]{QE₁n∕Eαν≤l∕E₁nδl≤SEPhysicaaC:aSuperconductivityaandaItsa
ApplicationsQE2010QEY]UQEVW_WRVW_Y

1.3 4

249 mluxEpνnnνnδEprop≤rtν≤sEoαEtδiWEtκνnEανlmsEonE{νE₂uαα≤r≤∕Esu₂str₁t≤Epr≤p₁r≤∕E₂yEmol≤−ul₁rE₂≤₁mE
≤pνt₁xySEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2010QEY]UQEVY[VRVY[Y 1.3 4

248 jurr≤ntRj₁rryνnδEj₁p₁−νtyEoαE“i₁WjuXv]Rjo₁t≤∕Ejon∕u−torsEαorE₁EXUE{Ezup≤r−on∕u−tνnδEt₁δn≤tSE
AppliedaPhysicsaExpressQE2008QEVQEU^V]UV 2.4 4

247 lnκ₁n−≤m≤ntEoαE−rνtν−₁lE−urr≤ntEνnE“ijvE−o₁t≤∕E−on∕u−torsEνnE₁sso−ν₁tνonEwνtκE−R₁xνsE−orr≤l₁t≤∕E
₁rtναν−ν₁lEpνnnνnδE−≤nt≤rsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2007QEY[XRY[ZQE[]YR[]] 1.3 4

246 t₁xνmνz₁tνonEoαEtκ≤E−rνtν−₁lE−urr≤ntEoαEpr₁−tν−₁lEu₂XznEwνr≤sEtκrouδκE−ompl≤xEm≤−κ₁nν−₁lE
tr≤₁tm≤ntsE₁tEroomEt≤mp≤r₁tur≤SESuperconductoraScienceaandaTechnologyQE2007QEWUQE^VUR^VX 3.1 4

245 jlRutyEstu∕yEonEαν≤l∕Rνn∕u−≤∕Em₁δn≤tν−Eor∕≤rEνnEqu₁sνRon≤R∕νm≤nsνon₁lE₁ntνα≤rrom₁δn≤tE
MjoXNWjouoXjujlXSEJournalaofaPhysics:aConferenceaSeriesQE2006QEZVQEWUXRWU[ 0.3 4

244 {≤mp≤r₁tur≤E₁n∕Et₁δn≤tν−Emν≤l∕Ek≤p≤n∕≤n−≤EoαEtκ≤Ejo≤xνst≤ntEwκ₁s≤sEνnE
s₁VRxj₁xtnvXP˛·MxdUSY]QEUSY_NSEJournalaofatheaPhysicalaSocietyaofaJapanQE2003QE]WQE^V]R^WV 1.5 4

243 {κ≤Eνnαlu≤n−≤EoαE₁nn≤₁lνnδEonEtκ≤Emν−rostru−tur≤E₁n∕E≤l≤−trν−₁lEr≤sνstνvνtyEoαEφ≤llyRroll≤∕EjuRu₂E
−omposνt≤Ewνr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2004QEVYQEVV[ZRVV[^ 1.8 4

242 o≤₁tEtr₁nsα≤rEνnEw₁t≤rEun∕≤rEstronδEδr₁∕ν≤ntEm₁δn≤tν−Eαν≤l∕sSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2004QEVYQEV[^WRV[^Y 1.8 4

241 lâ��qEprop≤rtν≤sEoαEiνWzrWj₁juWv^Etκν−kEανlmsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2004QE
YVWRYVYQEVUYVRVUYY 1.3 4

240 jryoδ≤nαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tsSEPhysicaaB:aCondensedaMatterQE2003QEXW_RXXXQEVY^]RVY^^ 2.8 4

239 lâ��qprop≤rtν≤sE₁n∕Elo−₁lq−∕νstrν₂utνonEoαEpr₁−tν−₁lEhδRsκ≤₁tκ≤∕EiνWzrWj₁juWv^t₁p≤sSE
SuperconductoraScienceaandaTechnologyQE2005QEV^QEzWWXRzWW[ 3.1 4

238 pnv≤stνδ₁tνonEoαEpκ₁s≤Etr₁nsαorm₁tνonsEνnEuνWtnn₁EusνnδEκνδκEm₁δn≤tν−Eαν≤l∕ElowRt≤mp≤r₁tur≤E
’Rr₁yE∕νααr₁−tνonEsyst≤mSEPhysicaaB:aCondensedaMatterQE2000QEW^YRW^^QEVXXXRVXXY 2.8 4

237
lαα≤−tsEoαEr≤κ≤₁tνnδE₁αt≤rEsolutνonEtr≤₁tm≤ntE₁n∕Em₁δn≤tν−Eαν≤l∕sEonE˛–fEm₁rt≤nsνt≤Eαorm₁tνonEνnE
z|zXUYsEst≤≤lE∕urνnδEνsotκ≤rm₁lEκol∕νnδE₁tE−ryoδ≤nν−Et≤mp≤r₁tur≤SEMaterialsaScienceagamp;a
EngineeringaA:aStructuralaMaterials:aPropertiesnaMicrostructureaandaProcessingQE1999QEW]XRW]ZQEXXXRXX[

5.3 4

236
jryo−ool≤∕El₁rδ≤E₂or≤Esup≤r−on∕u−tνnδEm₁δn≤tEαorE₁Eκy₂rν∕Em₁δn≤tEsyst≤mE≤mployνnδEκνδκlyE
str≤nδtκ≤n≤∕EMu₂Q{νNTsu₂EXTznEwνr≤sEwνtκEjuu₂Est₁₂νlνz≤rSEIEEEaTransactionsaonaApplieda
SuperconductivityQE1999QE_QEYYURYYX

1.8 4

235 jrνtν−₁lE−urr≤ntEr≤s≤₁r−κE₁−tνvνtν≤sEαorEκνδκR{−Esup≤r−on∕u−torsE₁tEoνδκEmν≤l∕Es₁₂or₁toryEαorE
zup≤r−on∕u−tνnδEt₁t≤rν₁lsQE{oκokuE|nνv≤rsνtySESyntheticaMetalsQE1995QE]VQEVZ^ZRVZ^[ 3.6 4

234 zt₁₂νlνtyEoαE₂ronz≤Epro−≤ss≤∕EMu₂Q{νNXznEsup≤r−on∕u−tνnδEwνr≤Er≤νnαor−≤∕E₁n∕Est₁₂νlνz≤∕EwνtκEjuu₂E
νnRsνtuE−omposνt≤sSECryogenicsQE1996QEX[QEWWZRWW^ 1.8 4

SatoshiwAwaji

24



233 oνδκEαν≤l∕Eprop≤rtν≤sEoαEνrr≤v≤rsν₂νlνtyEαν≤l∕E₁n∕EpνnnνnδEαor−≤EαorE“i₁Tsu₂EWTjuTsu₂EXTvTsu₂E]TEανlmSE
IEEEaTransactionsaonaMagneticsQE1996QEXWQEW]][RW]]_ 2 4

232 kνm≤nsνon₁lEjrossov≤rElαα≤−tEoαEwνnnνnδEνnE“i₁WjuXv]mνlmsSEJapaneseaJournalaofaAppliedaPhysicsQE
1993QEXWQEsV]_ZRsV]_] 1.4 4

231 pnαlu≤n−≤EoαEtκ≤EαluxE−r≤≤pEonEtκ≤Eνrr≤v≤rsν₂νlνtyElνn≤EoαE“i₁WjuXvyEM[S[â�⁄yâ�⁄[S_NEsνnδl≤E−ryst₁lsSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE1994QEWXZRWYUQEW]^ZRW]^[ 1.3 4

230 zup≤r−on∕u−tνvνtyEoαEiνWâ��xw₂xzrWâ��xsnxjuvyMsnds₁Qu∕NE₁n∕Ev₁l≤n−≤E₁n₁lysνsEoαEiνE₁n∕EjuSEPhysicaa
C:aSuperconductivityaandaItsaApplicationsQE1991QEV^ZRV^_QE[^XR[^Y 1.3 4

229 hnδul₁rE∕≤p≤n∕≤n−≤EoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαE“i₁WjuXv]RE∕≤lt₁ανlmsEνnEm₁δn≤tν−Eαν≤l∕sSE
SuperconductoraScienceaandaTechnologyQE1991QEYQEzXW^RzXXU 3.1 4

228 jryst₁lloδr₁pκν−Er≤l₁tνonsκνpE₂≤tw≤≤nE“WjuWvZE₁n∕EVWXRpκ₁s≤EνnE−κ≤mν−₁lEv₁pourE∕≤posνt≤∕E
“Ri₁RjuRvEsup≤r−on∕u−tνnδEανlmsSEJournalaofaMaterialsaScienceaLettersQE1993QEVWQEVYXURVYXX 4

227
lαα≤−tEoαEwr≤₂≤n∕νnδEztr₁νnEonEtκ≤Ezup≤r−on∕u−tνnδEjκ₁r₁−t≤rνstν−sEoαEjuu₂Tu₂XznE
zup≤r−on∕u−tνnδE‘νr≤sSETEIONaKOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofa
JapankQE2004QEX_QEYWWRYW[

0.1 4

226 zup≤r−on∕u−tνnδEt₁δn≤tEzyst≤mEwνtκE“i₁WjuXv]Ejurr≤ntEs≤₁∕sEνnEoνδκEmν≤l∕sE1996QE_WVR_WY 4

225 lnκ₁n−νnδE{r₁nsportEw≤rαorm₁n−≤EνnE]Rανl₁m≤nt₁ryEi₁US[rUSYm≤WhsWE‘νr≤sE₁n∕E{₁p≤sEvν₁EootE
psost₁tν−Ewr≤ssνnδSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2021QEZ^ZQEVXZX^]U 1.3 4

224 vr∕≤rνnδEpκ≤nom≤n₁EoαEspνnEtrνm≤rsE₁−−omp₁nν≤∕E₂yE₁El₁rδ≤Eδ≤om≤trν−₁lEo₁llE≤αα≤−tSEPhysicala
ReviewaBQE2019QEVUUQE 3.3 4

223 ooopEztr≤ssE{≤stsEoαE₁nElpoxyRpmpr≤δn₁t≤∕EylijvEjoνlE‘νtκEmluorνn≤Rjo₁t≤∕Ewolyνmν∕≤Epnsul₁tνonSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVRZ 1.8 4

222 ylijvE−oνlEwνtκEro₂ustE₂≤κ₁vνorE₁δ₁νnstElo−₁lE∕≤α≤−tsEwoun∕EusνnδEtwoRt₁p≤E₂un∕l≤SEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2022QEVRV 1.8 4

221 t≤−κ₁nν−₁lEprop≤rtν≤sEoαEαourRst₁−k≤∕EtwoEt₁p≤E₂un∕l≤∕EylijvEp₁n−₁k≤E−oνlsSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2022QEVRV 1.8 4

220
sonδνtu∕νn₁lEt₁δn≤tν−Emν≤l∕Elαα≤−tsEonEM“Qn∕Ni₁WjuXv]â��˛·Ejo₁t≤∕Ejon∕u−torE‘νtκEi₁oαvXE
u₁nop₁rtν−l≤sEm₁₂rν−₁t≤∕E₂yE|{vjRtvkEt≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2019QEW_QEVRZ

1.8 3

219 lαα≤−tEoαEjEkopνnδEs≤v≤lE₁n∕Etκ≤Ey₁tνoEoαEtδEtoEiEonEtκ≤EtδiWE‘νr≤sEm₁₂rν−₁t≤∕E₂yEpnt≤rn₁lEtδE
kνααusνonEt≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2019QEW_QEVRZ 1.8 3

218 mluxEwνnnνnδEwrop≤rtν≤sEoαE₁Ezmi₁WjuXvEyEmνlmEpn−lu∕νnδEoνδκEuum₂≤rEk≤nsνtyEoαEi₁oαvXE
u₁noRro∕sEonEs₁hlvXEzu₂str₁t≤SEJournalaofaSuperconductivityaandaNovelaMagnetismQE2015QEW^QEX[]RX[_ 1.5 3

217 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2020QEXUQEVRZ 1.8 3

216
pmprov≤∕EmluxEwνnnνnδEαorEoνδκRmν≤l∕Ehpplν−₁tνonsEνnEi₁oαvXRkop≤∕Ezmi₁WjuXEvyRjo₁t≤∕E
jon∕u−torsE‘νtκEoνδκEk≤nsνtyEoαEy₁n∕omEwνnnνnδEj≤nt≤rsEpn∕u−≤∕E₂yEi₁oαvEXEu₁noro∕sSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVR[

1.8 3

(2018-1996)

25



215 m₁₂rν−₁tνonEoαEMi₁Qu₁Nm≤WhsWEroun∕Ewνr≤sEusνnδEopwEpro−≤ssSEJournalaofaPhysics:aConferenceaSeriesQE
2019QEVW_XQEUVWUYX 0.3 3

214 jon−≤ptEoαE₁Ejryoδ≤nν−Ezyst≤mEαorE₁Ejryoδ≤nRmr≤≤EWZE{Ezup≤r−on∕u−tνnδEt₁δn≤tSEPhysicsaProcediaQE
2015QE[]QEXW[RXXU 3

213
{κ≤Elαα≤−tEoαEoνδκEt₁δn≤tν−Emν≤l∕EonEll≤−trom₁δn≤tν−Ey≤spons≤E₁n∕Etν−row₁v≤Eh₂sorptνonEoαE
jo₂₁ltEw₁rtν−l≤sEkurνnδEhnn≤₁lνnδEwro−≤ssSEJournalaofaSuperconductivityaandaNovelaMagnetismQE2017QE
XUQEY[XRY[^

1.5 3

212 nr₁νnEztru−tur≤E₁n∕Eprr≤v≤rsν₂νlνtyEsνn≤EoαE₁Eironz≤Eyout≤Ejuu₂Ey≤νnαor−≤∕Eu₂XznEtultνανl₁m≤nt₁ryE
‘νr≤SEPhysicsaProcediaQE2012QEX[QEVZUYRVZU_ 3

211 t≤−κ₁nν−₁lE₁n∕Etr₁nsportE−κ₁r₁−t≤rνstν−E≤xplor₁tνonEαorE−o₁t≤∕E−on∕u−torsE₂yEκoopEstr≤ssEt≤stsSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2011QEY]VQEVU[WRVU[[ 1.3 3

210 {κr≤≤Rkνm≤nsνon₁lEztr₁νnEto∕≤lEαorE}₁rνousErνn∕sEoαEIκ₂ox{u₂}_{X}κ₂ox{zn}IE‘νr≤sSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2011QEWVQEWZVXRWZV[ 1.8 3

209 uonR−ont₁−tEm≤₁sur≤m≤ntEoαE∕ν₁m₁δn≤tν−Esus−≤ptν₂νlνtyE−κ₁nδ≤E₂yE₁Em₁δn≤tν−El≤vνt₁tνonEt≤−κnνqu≤SE
MeasurementaScienceaandaTechnologyQE2011QEWWQEUXZ]UX 2 3

208 jorr≤l₁t≤∕EwνnnνnδEi≤κ₁vνorEνnElri₁WjuXvymνlmsEwνtκEjolumn₁rEk≤α≤−tsSEAppliedaPhysicsaExpressQE
2009QEWQEVVXUUW 2.4 3

207 lnκ₁n−≤m≤ntEoαEtκ≤EoνδκRmν≤l∕EqE−Eprop≤rtν≤sEoαEtδiWTm≤E{₁p≤sE₂yEh−≤ton≤EkopνnδSEJournalaofa
SuperconductivityaandaNovelaMagnetismQE2009QEWWQE[]VR[][ 1.5 3

206 lαα≤−tsEoαEtκ≤EhwjEm₁t≤rν₁lsEonE−R₁xνsE−orr≤l₁t≤∕EpνnnνnδE≤αα≤−tsEνnE₁R₁xνsEorν≤nt≤∕E“VWXTWkEhwjE
multνl₁y≤rEανlmsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2009QEY[_QEVZYZRVZY_ 1.3 3

205 m₁₂rν−₁tνonE₁n∕Ewrop≤rtν≤sEoαEhlνδn≤∕EzrEUS[ErEUSYEm≤EWEhsEWEzup≤r−on∕u−torsE₂yEoνδκEt₁δn≤tν−Emν≤l∕E
wro−≤ssνnδSEChineseaPhysicsaLettersQE2011QEW^QEU[]YUW 1.8 3

204 ztr≤ssTztr₁νnElαα≤−tsEonEpn∕ustrν₁lEzup≤r−on∕u−tνnδEjomposνt≤sSEMaterialsaScienceaForumQE2011QE
[^VQEWU_RWVY 0.4 3

203 lv₁lu₁tνonEoαE−urr≤ntEtr₁nsportEprop≤rtν≤sEoαEn∕i₁WjuXv]â��˛·−o₁t≤∕E−on∕u−torsEov≤rE₁Ewν∕≤Er₁nδ≤E
oαEt≤mp≤r₁tur≤E₁n∕E≤xt≤rn₁lEm₁δn≤tν−Eαν≤l∕sSEJournalaofaPhysics:aConferenceaSeriesQE2010QEWXYQEUWWUU_ 0.3 3

202 lttνnδsκ₁us≤nE₁n∕Eu≤rnstElαα≤−tsEoαExtnR“i₁WjuXv]R˛·νnEt₁δn≤tν−Emν≤l∕sEupEtoEVYE{SEJapanesea
JournalaofaAppliedaPhysicsQE1996QEXZQE^WR^_ 1.4 3

201 lxp≤rνm≤nt₁lE₁pp₁r₁tusEαorE−rνtν−₁lE−urr≤ntEm≤₁sur≤m≤ntE₁₂ov≤EZErEusνnδEiνR₂₁s≤∕Eoxν∕≤E−urr≤ntE
l≤₁∕sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE1997QE]QE]U]R]VU 1.8 3

200 hE∕≤sνδnEoαE₁E−omp₁−tEsup≤r−on∕u−tνnδEm₁δn≤tEαorE₁EYUE{Eκy₂rν∕Em₁δn≤tSEIEEEaTransactionsaona
AppliedaSuperconductivityQE1997QE]QEYXVRYXY 1.8 3

199 y≤−≤ntE∕≤v≤lopm≤ntsE₁tEtκ≤EκνδκRαν≤l∕El₁₂or₁toryEoαE{oκokuE|nνv≤rsνtySEPhysicaaB:aCondenseda
MatterQE1998QEWY[RWY]QEX[URX[X 2.8 3

198 k≤sνδnEoαE₁Ey≤sνstνv≤Epns≤rtEαorE₁EYZE{Eoy₂rν∕Et₁δn≤tSEIEEEaTransactionsaonaAppliedaSuperconductivity
QE2008QEV^QEZ[]RZ]U 1.8 3

SatoshiwAwaji

26



197 mluxEpνnnνnδEprop≤rtν≤sEoαEyli₁WjuXvyEtκνnEανlmsEwνtκEi₁–rvXEn₁noRro∕sSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2008QEY[^QEV[XZRV[X] 1.3 3

196 lαα≤−tsEoαE−R₁xνsE−orr≤l₁t≤∕EpνnnνnδEνnEylVWXEsup≤r−on∕u−torsSEJournalaofaPhysics:aConferenceaSeriesQE
2006QEZVQEW]VRW]Y 0.3 3

195 utyEstu∕yEoαEtκ≤Evort≤xEslusκEpκ₁s≤EνnEorδ₁nν−Esup≤r−on∕u−torE˛”â��Milk{â��{{mNWjuMujzNWSEPhysicala
ReviewaBQE2007QE][QE 3.3 3

194 oνδκRmν≤l∕Et₁δn≤tν−E{orqu≤Et≤₁sur≤m≤ntEνnEtκ≤EzpνnEn₁pEzyst≤mEMjoXNWjouoXjujlXSEJournalaofa
theaPhysicalaSocietyaofaJapanQE2007QE][QEU^Y]U^ 1.5 3

193 p−Elnκ₁n−≤m≤ntElαα≤−tEνnEu₂XznEjoνlsEm₁₂rν−₁t≤∕E₂yEtκ≤Ey≤₁−tR₁n∕R‘νn∕Et≤tκo∕SEAIPaConferencea
ProceedingsQE2006QE 0 3

192 jryo−ool≤∕Esup≤r−on∕u−tνnδEm₁δn≤tsEαorEκνδκEm₁δn≤tν−Eαν≤l∕sE₁tEtκ≤EomsztE₁n∕Eαutur≤E
−oll₁₂or₁tνonEwνtκEtκ≤E{tsSEJournalaofaPhysics:aConferenceaSeriesQE2006QEZVQE[XVR[XY 0.3 3

191 {r₁nsportE−κ₁r₁−t≤rνstν−sEoαE₁Ejuu₂Tu₂XznEsup≤r−on∕u−tνnδE−oνlEα₁₂rν−₁t≤∕EusνnδE₁Er≤₁−tE₁n∕Ewνn∕E
m≤tκo∕SESuperconductoraScienceaandaTechnologyQE2003QEV[QEVU^WRVU^Z 3.1 3

190 t≤₁sur≤m≤ntEoαE−rνtν−₁lE−urr≤ntEαorE₂ulkEsup≤r−on∕u−torsE₂yEtr₁nsportEm≤tκo∕SEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2005QEYW[RYXVQE[Y_R[ZX 1.3 3

189 tν−rospκ≤r≤sEoαE{≤llurνt≤Enl₁ssEmorm≤∕E₂yElv₁por₁tνonâ��jon∕≤ns₁tνonEwro−≤ssEun∕≤rEoνδκE
t₁δn≤tν−Emν≤l∕SEJapaneseaJournalaofaAppliedaPhysicsQE2005QEYYQE]ZY[R]ZY_ 1.4 3

188 hnδul₁rE∕≤p≤n∕≤n−≤EoαElâ��qE−κ₁r₁−t≤rνstν−sEun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕sEνnE“ijvEtκνnEανlmsSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2001QEXZ]RX[UQEW]XRW][ 1.3 3

187 hEn≤wEr≤νnαor−≤∕Ewνn∕νnδEoαEiνRWWVWE−oνlsEαorEXUE{E−l₁ssEsup≤r−on∕u−tνnδEm₁δn≤tsSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2001QEXZ]RX[UQEVW_XRVW_[ 1.3 3

186 tν−rostru−tur≤E₁n∕Eorν≤nt₁tνonEoαEνronE−ryst₁lsE₂yEtκ≤rm₁lE−κ≤mν−₁lEv₁porE∕≤posνtνonEwνtκE
νmposνtνonEoαEm₁δn≤tν−Eαν≤l∕SEJournalaofaMaterialsaResearchQE2002QEV]QEW^[ZRW^]Y 2.5 3

185 s₁rδ≤Ey₁n∕omRmν≤l∕Ei≤κ₁vνorE₁₂ov≤Etκ≤E}₁−₁n−yEw≤r−ol₁tνonEjon−≤ntr₁tνonE{κr≤sκol∕aE
m≤US^Y–nUSV[mWSEJournalaofatheaPhysicalaSocietyaofaJapanQE2002QE]VQEYVVRYVX 1.5 3

184 {r₁nsportEprop≤rtν≤sEoαEiνRWWVWThδEmultνανl₁m≤nt₁ryEt₁p≤Eun∕≤rE₁El₁rδ≤E≤l≤−trom₁δn≤tν−Estr≤ssE
st₁t≤SEIEEEaTransactionsaonaAppliedaSuperconductivityQE1999QE_QE_ZWR_ZZ 1.8 3

183 hE−ryo−ool≤rE−ool≤∕E[E{Eu₂{νEsup≤r−on∕u−tνnδEm₁δn≤tEwνtκEroomEt≤mp≤r₁tur≤E₂or≤EoαEWWUEmmSE
IEEEaTransactionsaonaMagneticsQE1996QEXWQEWZ_YRWZ_] 2 3

182
vnEtκ≤Ekναα≤r≤n−≤EoαEpνnnνnδEpot≤ntν₁lsEαorEtκ≤rm₁llyE₁−tνv₁t≤∕EαluxE−r≤≤pE≤stνm₁t≤∕E₂yEr≤sνstνv≤E
₁n∕Em₁δn≤tνz₁tνonEm≤₁sur≤m≤ntsEνnEκνδκE{−Esup≤r−on∕u−tνnδEανlmsSEPhysicaaC:aSuperconductivitya
andaItsaApplicationsQE1991QEV^ZRV^_QEWW^ZRWW^[

1.3 3

181 juRutyEoαEtκ≤E₁ntνα≤rrom₁δn≤tν−E₁n∕Esup≤r−on∕u−tνnδEu∕EWâ��xEj≤ExEjuvEYâ��ySEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE1989QEV[WRV[YQEV^VRV^W 1.3 3

180 t₁δn≤tν−Rαν≤l∕Rνn∕u−≤∕Etopoloδν−₁lEpκ₁s≤Etr₁nsνtνonEνnEm≤R∕op≤∕EMiνQz₂NWz≤XEκ≤t≤rostru−tur≤sSE
PhysicalaReviewaMaterialsQE2020QEYQE 3.2 3

(2020-2008)

27



179
ztr₁νnE₁n∕Ezup≤r−on∕u−tνnδEwrop≤rtν≤sEαorEyK‘Ey≤νnαor−νnδE₁n∕Ezt₁₂νlνzνnδEu₂XznEjoνlEun∕≤rEoνδκE
ll≤−trom₁δn≤tν−Emor−≤SSETEIONaKOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofa
JapankQE1998QEXXQEX_URX_[

0.1 3

178
hEzup≤r−on∕u−tνnδEjoνlEwνtκEoνδκRstr≤nδtκEjuuνRu₂{νTu₂XznE‘νr≤Em₁₂rν−₁t≤∕E|sνnδEtκ≤Ey≤₁−tE₁n∕E
‘νn∕E{≤−κnνqu≤Ehpplν−₁tνonEαorEtκ≤Ejryo−ool≤∕Ezup≤r−on∕u−tνnδEt₁δn≤tSETEIONaKOGAKUaiJournala
ofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2004QEX_QEYU]RYVY

0.1 3

177
k≤v≤lopm≤ntEoαEoνδκEztr≤nδtκEu₂XznE‘νr≤Eironz≤Ewro−≤ss≤∕Eu₂XznE‘νr≤Ey≤νnαor−≤∕EwνtκEjuRu₂{νE
pnt≤rm≤t₁llν−Ejompoun∕SETEIONaKOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofa
JapankQE2004QEX_QEYX_RYYY

0.1 3

176 hjEloss≤sE₁n∕Eνn∕u−≤∕Eαν≤l∕sEνnEo{zE−oνlEwoun∕EusνnδEtwoRplyE−o₁t≤∕E−on∕u−torsSEJournalaofaPhysics:a
ConferenceaSeriesQE2020QEVZZ_QEUVWVXU 0.3 3

175 zνmult₁n≤ousE₁−κν≤v≤m≤ntEoαEκνδκEqE−E₁n∕Esuppr≤ss≤∕EqE−E₁nνsotropyE₂yEκy₂rν∕EpνnnνnδEνnE
“i₁WjuXv]Etκr≤≤Rpκ₁s≤Rn₁no−omposνt≤EανlmSESuperconductoraScienceaandaTechnologyQE2020QEXXQEVUZUUX 3.1 3

174 {r₁ppνnδE₁Em₁δn≤tν−Eαν≤l∕EoαEVYS^E{EusνnδEst₁−k≤∕E−o₁t≤∕E−on∕u−torsEoαEVWEmmEwν∕tκSE
SuperconductoraScienceaandaTechnologyQE2021QEXYQEU[ZUUY 3.1 3

173 {r₁nsportEwrop≤rtν≤sEoαEjuu₂Tu₂XznEyutκ≤rαor∕EjoνlsE‘νtκE}₁rνousEkν₁m≤t≤rsSEIEEEaTransactionsa
onaAppliedaSuperconductivityQE2016QEW[QEVRY 1.8 3

172 tνnνmνz₁tνonEoαEi₁oαvXEmluxEwνnnνnδEj≤nt≤rsEνnE“i₁WjuXvyEmνlmsE₂yEt≤t₁lEvrδ₁nν−Ek≤posνtνonE
wro−≤ssSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRX 1.8 3

171 lnκ₁n−≤m≤ntEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnEhδznRsκ≤₁tκ≤∕EMzrQu₁Nm≤WhsWEsup≤r−on∕u−tνnδEt₁p≤sSE
JournalaofaPhysics:aConferenceaSeriesQE2018QEVUZYQEUVWUYZ 0.3 3

170 m₁₂rν−₁tνonEoαEsm₁llEsup≤r−on∕u−tνnδE−oνlsEusνnδEMi₁QhNm≤WhsWEMhaEu₁QErNEroun∕Ewνr≤sEwνtκEl₁rδ≤E
−rνtν−₁lE−urr≤ntE∕≤nsνtν≤sSESuperconductoraScienceaandaTechnologyQE2021QEXYQEVUZUU^ 3.1 3

169 lαα≤−tsEoαEoνδκEt₁δn≤tν−Emν≤l∕sEonEt₁rt≤nsνtν−E{r₁nsαorm₁tνonE₁tEjryoδ≤nν−E{≤mp≤r₁tur≤sEαorE
}₁rνouslyEo≤₁tE{r≤₁t≤∕Ezt₁νnl≤ssEzt≤≤lsE1994QEVWU]RVWVX 3

168 XRkEwrop≤rtν≤sEνnEMylNijvE{₁p≤sEt≤₁sur≤∕EνnEmν≤l∕sEupEtoEXZ{SEIEEEaTransactionsaonaApplieda
SuperconductivityQE2019QEW_QEVRZ 1.8 2

167
jurr≤ntE{r₁nsportEwrop≤rtν≤sEoαE{mhRtvkEwro−≤ss≤∕EsonδRs≤nδtκE
Im₂ox{“}_{m₁tκrm{x}}m₂ox{n∕}_{Vm₂ox{R}{m₁tκrm{x}}}m₂ox{i₁}_{W}m₂ox{ju}_{X}m₂ox{v}E
_{m₁tκrm{y}}IEjo₁t≤∕Ejon∕u−torEkop≤∕E‘νtκEIm₂ox{i₁–rv}_{X}IEhrtναν−ν₁lEwνnnνnδEj≤nt≤rsSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2015QEWZQEVRY

1.8 2

166 k≤posνtνonR{≤mp≤r₁tur≤Ek≤p≤n∕≤n−≤EoαE}ort≤xEwνnnνnδEwrop≤rtyEνnE“i₁WjuXv]Pi₁oαvXEmνlmsSE
MaterialsaTransactionsQE2020QE[VQEYY_RYZY 1.3 2

165 hEpossν₂l≤E≤xpl₁n₁tνonEαorE∕ou₂l≤Rp≤₁kEstru−tur≤EνnEstr₁νnE∕≤p≤n∕≤n−≤EoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnE
yli₁WjuXvI_{]R∕≤lt₁}IE−o₁t≤∕E−on∕u−torsSESuperconductoraScienceaandaTechnologyQE2020QEXXQEU_YUVY 3.1 2

164 pmprov≤m≤ntEoαE₁Es₁rδ≤Eior≤Ejryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tEαorE₁Eoy₂rν∕Et₁δn≤tSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRY 1.8 2

163 y≤−≤ntEwroδr≤ssEoαEpronRi₁s≤∕Ezup≤r−on∕u−tνnδEyoun∕E‘νr≤sSEJournalaofaPhysics:aConferenceaSeriesQE
2019QEVW_XQEUVWUYW 0.3 2

162 zup≤r−on∕u−tνnδEwrop≤rtyEoαEi₁oαvXEkop≤∕Ezmi₁WjuXvyEmνlmsEwr≤p₁r≤∕E₂yEhlt≤rn₁tνnδRt₁rδ≤tsE
{≤−κnνqu≤EonEpihkRtδvSEPhysicsaProcediaQE2013QEYZQEVY_RVZW 2

SatoshiwAwaji

28



161 oνδκE−rνtν−₁lE−urr≤ntE∕≤nsνtyE₁n∕EνtsEm₁δn≤tν−Eαν≤l∕sE∕≤p≤n∕≤n−≤EνnEMzmQluQn∕Ni₁WjuXvyEανlmsE₂yE
usνnδEmultνpl≤Et₁rδ≤tsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2013QEY^YQEVXURVXX 1.3 2

160 lnκ₁n−≤m≤ntEoαEpnRαν≤l∕Eq−EνnEn∕Vi₁WjuXv]R˛·Ejo₁t≤∕Ejon∕u−torE₂yE|sνnδEoνδκlyEvrν≤nt≤∕EpihkE
zu₂str₁t≤SEPhysicsaProcediaQE2015QE[]QE_UXR_U] 2

159
k≤p≤n∕≤n−≤EoαEi₁tvXEMtd–rQEznQEoαNEt₁t≤rν₁lsEonEs₁ttν−≤Eztr≤ssE₁n∕E{−EνnEi₁tvXRkop≤∕E
zmi₁WjuXvyE{κνnEmνlmsSETEIONaKOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofa
JapankQE2015QEZUQEWWYRWXV

0.1 2

158 vptν−₁lE₁nνsotropyEoαE−₁r₂onEn₁noRαν₂≤rTsνlν−₁E−omposνt≤EανlmsEpr≤p₁r≤∕Eun∕≤rEκνδκEm₁δn≤tν−Eαν≤l∕SE
JournalaofatheaCeramicaSocietyaofaJapanQE2011QEVV_QEYXURYXX 1 2

157 hnδul₁rE∕≤p≤n∕≤n−≤EoαEr≤sν∕u₁lEstr₁νnEνnEjuu₂TMu₂QE{νNXznEwνr≤sSESuperconductoraScienceaanda
TechnologyQE2010QEWXQEVUZUVU 3.1 2

156 nr₁νnEtorpκoloδyEαorEiνWzrWj₁juWv^E{₁p≤sEo≤₁tR{r≤₁t≤∕EνnEoνδκEt₁δn≤tν−Emν≤l∕sSEAdvancesaina
ScienceaandaTechnologyQE2010QE]ZQEV^]RV_V 0.1 2

155 k≤v≤lopm≤ntEoαEwr≤Ri≤ntEoνδκRztr≤nδtκEI{rmEu₂}_{X}{rmEzn}IEj₁₂l≤E‘νtκEzt₁νnl≤ssRzt≤≤lE
y≤νnαor−≤m≤ntEztr₁n∕sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2009QEV_QEVVVWRVVVZ 1.8 2

154 jorr≤l₁t≤∕EpνnnνnδE₂≤κ₁vνorEνnElri₁WjuXvyEανlmsEwνtκEi₁–rvXEn₁noRro∕sSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE2009QEY[_QEVYUYRVYU_ 1.3 2

153 {κ≤rm₁lEprop≤rtν≤sEoαE₁El₁rδ≤R₂or≤E−ryo−ool≤∕EVU{Esup≤r−on∕u−tνnδEm₁δn≤tEαorE₁Eκy₂rν∕Em₁δn≤tSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2010QEY]UQEV]YZRV]Y^ 1.3 2

152 {κ≤rm₁lE₁n₁lysνsEoαEtκ≤E−ryo−ool≤∕Esup≤r−on∕u−tνnδEm₁δn≤tEαorEtκ≤Elνquν∕Eκ≤lνumRαr≤≤Eκy₂rν∕E
m₁δn≤tSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2010QEY]UQEzVUW]RzVUW_ 1.3 2

151 hnδul₁rE∕≤p≤n∕≤n−≤sEoαE−rνtν−₁lE−urr≤ntE∕≤nsνtyEνnE“ijvEtκνnEανlmsEwνtκE−ross≤∕E−olumn₁rE∕≤α≤−tsSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2010QEY]UQEVW_ZRVW__ 1.3 2

150 jurr≤ntE−₁rryνnδEprop≤rtν≤sEoαEκνδκR{Tsu₂E−TEiνTsu₂EWTzrTsu₂EWTj₁juTsu₂EWTvTsu₂E^TEt₁p≤sEνnE₁El₁rδ≤E
≤l≤−trom₁δn≤tν−Estr≤ssEst₁t≤SEIEEEaTransactionsaonaAppliedaSuperconductivityQE1997QE]QEVXVVRVXVY 1.8 2

149 k≤v≤lopm≤ntE₁n∕Ehpplν−₁tνonEoαEsowE{≤mp≤r₁tur≤E’Ry₁yEkνααr₁−tνonEhpp₁r₁tusEνnEoνδκEt₁δn≤tν−E
mν≤l∕SENipponaKinzokuaGakkaishirJournalaofatheaJapanaInstituteaofaMetalsQE1997QE[VQEVUVWRVUV] 0.4 2

148 tν−rostru−tur₁lE₁n∕Et₁δn≤tν−Ejκ₁r₁−t≤rνz₁tνonEoαEI{κ₂ox{juu₂}}T{κ₂ox{u₂}}_{X}{κ₂ox{zn}}IE‘νr≤sE
‘νtκEkναα≤r≤ntEhr−κνt≤−tur≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2008QEV^QEVUWWRVUWZ 1.8 2

147 k≤v≤lopm≤ntEoαE₁Epr≤R₂≤ntEr≤₁−tR₁n∕Rwνn∕Ejuu₂Tu₂XznEmultνl₁y≤rEsup≤r−on∕u−tνnδE−oνlSE
SuperconductoraScienceaandaTechnologyQE2008QEWVQEUZYUVW 3.1 2

146 k≤v≤lopm≤ntEoαE₁EVUE{Ejryo−ool≤∕Ezup≤r−on∕u−tνnδEt₁δn≤tEwνtκE₁EyoomE{≤mp≤r₁tur≤Eior≤EoαEX[UE
mmEαorE₁EW_E{Eoy₂rν∕Et₁δn≤tSEAIPaConferenceaProceedingsQE2006QE 0 2

145 {r₁nsportEwrop≤rtν≤sEov≤rEjrνtν−₁lEjurr≤ntsEαorEhδRzκ≤₁tκ≤∕EiνWzrWj₁juWv^Ezup≤r−on∕u−torsEwνtκE
kναα≤r≤ntElRqEk≤p≤n∕≤n−≤SEAdvancesainaScienceaandaTechnologyQE2006QEY]QEVV^RVWX 0.1 2

144 prr≤v≤rsν₂νlνtyEmν≤l∕E₁n∕E−RhxνsEjorr≤l₁t≤∕EwνnnνnδEνnEoνδκRIq_{−}IEzmijvEmνlmsSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2007QEV]QEX[Z[RX[Z_ 1.8 2

(2007-2013)

29



143 tν−rostru−tur≤E₁n∕EIq_{rmEj}IEjκ₁r₁−t≤rνstν−sEoαElrVWXEmνlmsE‘νtκEhrtναν−ν₁lEwνnnνnδEj≤nt≤rsSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2007QEV]QEX[^^RX[_V 1.8 2

142 oνδκRztr≤nδtκEu₂XznE‘νr≤Ek≤v≤lopm≤ntEαorEjomp₁−tEzup≤r−on∕u−tνnδEt₁δn≤tsSEMaterialsaSciencea
ForumQE2007QEZY[RZY_QEV^YVRV^Y^ 0.4 2

141 {r₁nsportEwrop≤rtν≤sEoαEiνWWVWEyoun∕E‘νr≤sEnrownEνnEoνδκEt₁δn≤tν−Emν≤l∕sSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2007QEV]QEXVU[RXVU^ 1.8 2

140 k≤sνδnEoαE₁nE^Et‘E‘₁t≤rRjool≤∕Et₁δn≤tEαorE₁EXZE{Eoy₂rν∕Et₁δn≤tE₁tEtκ≤omsztSEIEEEaTransactionsa
onaAppliedaSuperconductivityQE2006QEV[QE_]]R_^U 1.8 2

139 lαα≤−tEoαEn₁noRjE∕opνnδEonEtκ≤νnRsνtupro−≤ss≤∕EtδiWt₁p≤sSEJournalaofaPhysics:aConferenceaSeriesQE
2006QEYXQE__RVUW 0.3 2

138 utyEstu∕yEonEqu₁ntumEspνnEm₁δn≤tEuoYjujlXSEJournalaofaMagnetismaandaMagneticaMaterialsQE2004
QEW]WRW][QE_U[R_U] 2.8 2

137 vnEtκ≤Erol≤EoαEsνlv≤rE≤v₁por₁tνonE∕urνnδE“i₁WjuXv]â��xEανlmEpro−≤ssνnδSEPhysicaaC:aSuperconductivitya
andaItsaApplicationsQE2002QEX]^RX^VQEVUWRVU[ 1.3 2

136 m₁₂rν−₁tνonEoαElowE−ostE“ijvE−o₁t≤∕E−on∕u−torsEusνnδEhδR−l₁∕Eo₁st≤lloyEsu₂str₁t≤sSECryogenicsQE
2002QEYWQEX^XRX^[ 1.8 2

135 juRutyEztu∕yEonEmν≤l∕Rpn∕u−≤∕Ewκ₁s≤E{r₁nsνtνonsEνnExu₁ntumEzpνnEt₁δn≤tEuoYjujlXSEProgressaofa
TheoreticalaPhysicsaSupplementQE2005QEVZ_QEWXZRWYU 2

134 lRqEjκ₁r₁−t≤rνstν−sE₁n∕Ekνstrν₂utνonEoαEso−₁lEq−EαorEt≤ltR{≤xtur≤∕EnrownEiulkE“i₁WjuXv]Eun∕≤rE
oνδκEt₁δn≤tν−Emν≤l∕sSEJapaneseaJournalaofaAppliedaPhysicsQE2001QEYUQEsXXURsXXX 1.4 2

133 “i₁WjuXv]ανlmsEpro−≤ss≤∕E₂yEj}kEνnEκνδκEm₁δn≤tν−Eαν≤l∕sSESuperconductoraScienceaandaTechnologyQE
2002QEVZQEYVVRYVZ 3.1 2

132 {κ≤Eνnt≤rδr₁nul₁rE₁n∕Eνntr₁δr₁nul₁rEprop≤rtν≤sEoαEhδR−l₁mp≤∕EiνRWWVWEtκν−kEανlmsEm≤ltRsolν∕ναν≤∕E
wνtκE₁n∕EwνtκoutEiνWhlYv_SESuperconductoraScienceaandaTechnologyQE2002QEVZQE[]R]V 3.1 2

131 {r₁ppνnδE₁Em₁δn≤tν−Eαν≤l∕EoαEV]S^_E{EνnEst₁−k≤∕E−o₁t≤∕E−on∕u−torsE₂yEsuppr≤ssνonEoαEαluxEφumpsSE
SuperconductoraScienceaandaTechnologyQE2022QEXZQEUWs{UV 3.1 2

130
zup≤r−on∕u−tνnδEwrop≤rtν≤sEνnEs{nRzmVPxi₁WRxjuXvyPsowR{−Eu₁nop₁rtν−l≤EmνlmsEun∕≤rEsowE
{≤mp≤r₁tur≤E₁n∕EoνδκEt₁δn≤tν−Emν≤l∕SETEIONaKOGAKUaiJournalaofaCryogenicsaandaSuperconductivitya
SocietyaofaJapankQE2006QEYVQEYW^RYX^

0.1 2

129 k≤v≤lopm≤ntEoαE₁Es₁rδ≤R₂or≤Ejryo−ool≤∕Ezup≤r−on∕u−tνnδEt₁δn≤tEαorEoy₂rν∕Et₁δn≤tsSETEIONa
KOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2006QEYVQEXVURXVZ 0.1 2

128 k≤v≤lopm≤ntEoαEs₁rδ≤Ehr≤₁E₁n∕EoνδκRztr≤nδtκEjuhδEhlloyEwl₁t≤sEαorEoνδκRmν≤l∕Eiνtt≤rEjoνlsSENippona
KinzokuaGakkaishirJournalaofatheaJapanaInstituteaofaMetalsQE1999QE[XQEVW_URVW_Y 0.4 2

127 lαα≤−tEoαEhpplν≤∕Ewur≤Ei≤n∕νnδEztr₁νnEonEjrνtν−₁lEjurr≤ntEαorEjuu₂Tu₂XznEzup≤r−on∕u−tνnδE‘νr≤sSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRZ 1.8 2

126 k≤v≤lopm≤ntEoαEoνδκRw≤rαorm₁n−≤EjuRu₂Tu₂XznE‘νr≤sEαorE}₁rνousEoνδκEmν≤l∕Et₁δn≤tsSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVRZ 1.8 2

SatoshiwAwaji

30



125 y≤−tναν−₁tνonE₁tE}₁rνousE{≤mp≤r₁tur≤sEνnE“i₁WjuXvEyEjo₁t≤∕Ejon∕u−torsE‘νtκEwri₁WjuXvEyEiuαα≤rE
s₁y≤rsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2022QEXWQEVRZ 1.8 2

124 lαα≤−tEoαEu₁noro∕Ehlνδnm≤ntEonEmluxEwνnnνnδEzt₁t≤EνnEi₁oαvXEkop≤∕Ezmi₁WjuXEvyEmνlmsSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2017QEW]QEVRZ 1.8 1

123 pnαlu≤n−≤EoαEφoνntEpr≤ssur≤EonEsup≤r−on∕u−tνnδE₁n∕Em≤−κ₁nν−₁lEprop≤rtν≤sEαorEφoνnt≤∕En∕i₁WjuXvyE
−o₁t≤∕E−on∕u−torsEvν₁Epr≤−ursorEανlmsSEJapaneseaJournalaofaAppliedaPhysicsQE2019QEZ^QEUZU_U] 1.4 1

122 xu₁∕rupol₁rEsus−≤ptν₂νlνtyE₁n∕Em₁δn≤tν−Epκ₁s≤E∕ν₁δr₁mEoαEwruνWj∕WUEwνtκEnonRrr₁m≤rsE∕ou₂l≤tE
δroun∕Est₁t≤SEPhilosophicalaMagazineQE2020QEVUUQEVW[^RVW^V 1.6 1

121
ztr₁νnEjκ₁r₁−t≤rνstν−sEoαEp−EνnEir₁ssRs₁mνn₁t≤∕En∕ijvEjjE{₁p≤E|n∕≤rE{≤nsνonE₁tE}₁rνousEsowE
{≤mp≤r₁tur≤E₁n∕Et₁δn≤tν−Emν≤l∕Ejon∕νtνonsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QE
W^QEVRY

1.8 1

120 pnαlu≤n−≤EoαEioltEwosνtνonsE₁n∕Ell≤−tro∕≤Eztru−tur≤EνnE“oroνRjoνlEztru−tur≤EonEztr≤ssEkνstrν₂utνonEνnE
₁nEo{zEjoνlE‘νn∕νnδSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVRZ 1.8 1

119
lnκ₁n−≤m≤ntEoαEpnRmν≤l∕Ejrνtν−₁lEjurr≤ntEk≤nsνtyEoαEi₁–rvXRh∕∕≤∕EM“QEn∕NEijvRjo₁t≤∕Ejon∕u−torsE
₂yE|sνnδE₁EtultνRjo₁tνnδE{mhRtvkEt≤tκo∕SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QE
W^QEVRY

1.8 1

118 m₁₂rν−₁tνonE₁n∕Esup≤r−on∕u−tνnδEprop≤rtν≤sEoαEνnt≤rn₁lEtδE∕νααusνonEpro−≤ss≤∕EtδiWwνr≤sEusνnδE
tδiYpr≤−ursorsSESuperconductoraScienceaandaTechnologyQE2016QEW_QEVUZUV_ 3.1 1

117 Ip_{{−}}IEy≤spons≤E‘νtκEoνδκEt₁δn≤tν−Emν≤l∕QEsowE{≤mp≤r₁tur≤QE₁n∕E|nν₁xν₁lEztr₁νnEνnEylijvE
jo₁t≤∕Ejon∕u−torE{₁p≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEVRV 1.8 1

116 t₁δn≤tν−Evrν≤nt₁tνonEoαEiνsmutκEu₁noRw₁rtν−l≤sEνnE₁E{r₁nsp₁r≤ntEt≤∕νumSECeramicaTransactionsQE
2014QEVU_RVV[ 0.1 1

115 ‘ν∕≤E}₁rν≤tyEoαElxp≤rνm≤ntsE|sνnδE₁Ejryoδ≤nRmr≤≤EW]SZE{Eoy₂rν∕Et₁δn≤tE₁n∕E₁Ejryoδ≤nRmr≤≤EV^SVE{E
zup≤r−on∕u−tνnδEt₁δn≤tSEJournalaofaLowaTemperatureaPhysicsQE2013QEV]UQEZUXRZVU 1.3 1

114 lαα≤−tEoαEjoE∕opνnδEonEtκ≤Etr₁nsportE−rνtν−₁lE−urr≤ntE∕≤nsνtyEoαEr₁pν∕lyEκ≤₁tRtr≤₁t≤∕Eανl₁m≤nt₁ryE
Mu∕QzmQn∕Nâ��i₁â��juâ��vEsup≤r−on∕u−torsSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2017QEZX_QEYYRY^ 1.3 1

113 {κ≤Elαα≤−tEoαEtκ≤Ew₁r₁m≤t≤rsEoαE₁E}ν₂r₁tνonRi₁s≤∕Epmp₁−tEto∕≤Ewν≤zo≤l≤−trν−Ewow≤rEn≤n≤r₁torSE
ShockaandaVibrationQE2015QEWUVZQEVR_ 1.1 1

112 jurr≤ntEpnst₁₂νlνtyEoαEoνδκE{≤mp≤r₁tur≤Ezup≤r−on∕u−tνnδE{₁p≤sEνnEtκ≤EhjEto∕≤sSEJournalaofaPhysics:a
ConferenceaSeriesQE2014QEZU]QEUWWUW^ 0.3 1

111 lαα≤−tEoαE–rE₁∕∕νtνonE₁n∕Em₁δn≤tν−Eαν≤l∕Epro−≤ssEonEtκ≤Eq−Eprop≤rtyEoαEj}kRooi₁WjuXv]â��xEανlmsSE
JournalaofaAlloysaandaCompoundsQE2012QEZW]QEV^^RV_W 5.7 1

110 tδiWEtκνnEανlmsEwνtκEκνδκEq−Eα₁₂rν−₁t≤∕EonEhlEt₁p≤Esu₂str₁t≤sE₂yE≤l≤−tronE₂≤₁mE≤v₁por₁tνonSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2012QEY^UQEVU^RVVU 1.3 1

109 k≤v≤lopm≤ntEoαEoνδκRstr≤nδtκEw₁n−₁k≤R−oνlEztru−tur≤aEâ��“oroνR−oνl×|×quotbSETEIONaKOGAKUaiJournala
ofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2013QEY^QEWVXRWV_ 0.1 1

108 pnαlu≤n−≤EoαE−rossνnδE₁nδl≤sEoαE−olumn₁rE∕≤α≤−tsEonEvort≤xEδl₁ssEtr₁nsνtνonEνnE“ijvEtκνnEανlmsSE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2011QEY]VQEVUW_RVUXW 1.3 1

(2011-2022)

31



107 iνtt≤rEt₁δn≤tEk≤sνδnEαorEt₁δn≤tν−Es≤vνt₁tνonElxp≤rνm≤ntsSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2010QEWUQE[Z[R[Z_ 1.8 1

106 jurr≤ntE{r₁nsportEt≤−κ₁nνsmE₁n∕EjontrolEoαEtκ≤EInIR}₁lu≤EαorEhδTiνWWVWE‘νr≤sE₁n∕E{₁p≤sSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2009QEV_QEXU]VRXU]Z 1.8 1

105 morm₁tνonEoαEsνlν−onEκollowEspκ≤r≤sEvν₁E≤l≤−trom₁δn≤tν−El≤vνt₁tνonEm≤tκo∕Eun∕≤rEst₁tν−Em₁δn≤tν−E
αν≤l∕EνnEκy∕roδ≤nâ��₁rδonEmνx≤∕Eδ₁sSEMaterialsaLettersQE2009QE[XQE[UWR[UY 3.3 1

104 {woR∕νm≤nsνon₁lEαluxEpνnnνnδEνnEmultνl₁y≤r≤∕EtδiWTuνEtκνnEανlmsEpr≤p₁r≤∕E₂yE≤l≤−tronE₂≤₁mE
≤v₁por₁tνonSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2009QEY[_QEVZ[]RVZ]U 1.3 1

103 {κ≤rm₁lEzt₁₂νlνtyEwrop≤rtν≤sEoαEI{rmE“i₁}_{W}{rmEju}_{X}{rmEv}_{]}IEjo₁t≤∕Ejon∕u−torE{₁p≤E|n∕≤rE
tκ≤Ejryo−oolνnδEjon∕νtνonSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2011QEWVQEWYY_RWYZW 1.8 1

102 }ort≤xEi≤κ₁vνorsEu≤₁rEprr≤v≤rsν₂νlνtyEmν≤l∕sEoαEI₁IRhxνsEvrν≤nt≤∕E“VWXEmνlmsEpns≤rt≤∕EwrVWXEs₁y≤rsSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2009QEV_QEXY__RXZUW 1.8 1

101 q−E₁nνsotropyEαorEm₁δn≤tν−Eαν≤l∕E₁nδl≤EνnE“ijvE−o₁t≤∕E−on∕u−torEonEpihkRtδvE₂uαα≤r≤∕Em≤t₁lE
t₁p≤sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2010QEY]UQEVX^YRVX^] 1.3 1

100 {oκokuEoνδκEt₁δn≤tν−Emν≤l∕Ey≤s≤₁r−κEh−tνvνtν≤sE|sνnδEjryoδ≤nRmr≤≤Ezup≤r−on∕u−tνnδEt₁δn≤tsSE
JournalaofaLowaTemperatureaPhysicsQE2010QEVZ_QEX]URX]X 1.3 1

99 zup≤r−on∕u−tνnδEprop≤rtν≤sE₁n∕Emν−rostru−tur≤EoαEwskRlri₁WjuXv]R˛·EανlmsEwνtκEi₁u₂Wv[SEJournala
ofaPhysics:aConferenceaSeriesQE2008QE_]QEUVWVYX 0.3 1

98 oνδκRstr≤nδtκEjuu₂Tu₂XznEstr₁n∕E−₁₂l≤sEwνtκEr≤sν∕u₁lEstr₁νnE−ontroll≤∕E₂yEtκ≤Er≤p≤₁t≤∕E₂≤n∕νnδE
tr≤₁tm≤ntSEJournalaofaPhysics:aConferenceaSeriesQE2008QE_]QEUVWUU^ 0.3 1

97 t≤−κ₁nν−₁lEtr≤₁tm≤ntsE₁tEroomEt≤mp≤r₁tur≤EoαEu₂XznEpr₁−tν−₁lEwνr≤saEpr≤RtorsνonEαorEwνr≤sEwνtκE₁E
∕ναα≤r≤ntE₁r−κνt≤−tur≤SEJournalaofaPhysics:aConferenceaSeriesQE2008QE_]QEUVWUX[ 0.3 1

96 pnαlu≤n−≤EoαEνnt≤rδrowtκEiνWWWXEpκ₁s≤EonEtκ≤Elâ��qEprop≤rtν≤sEoαEiνWzrWj₁juWv˛·Ewκνsk≤rsSEPhysicaa
C:aSuperconductivityaandaItsaApplicationsQE2007QEY[URY[WQE^WXR^WY 1.3 1

95 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2007QEV]QEW[][RW[]_ 1.8 1

94 zt≤₁∕yE₁n∕E|nst≤₁∕yEjurr≤ntEto∕≤sE₁n∕E{κ≤rm₁lEyun₁w₁yEjon∕νtνonsEoαEoνδκRI{rmE{}_{rmE−}IE
jomposνt≤Ezup≤r−on∕u−torsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2007QEV]QEXVXXRXVX[ 1.8 1

93 vxν∕νz≤∕Eo₁st≤lloyEjlotκEpnsul₁tνonEαorE₁E‘νn∕R₁n∕Ry≤₁−tEwro−≤ss≤∕EhδTiνWzrWj₁juWv^E
zup≤r−on∕u−tνnδEt₁δn≤tSEAIPaConferenceaProceedingsQE2006QE 0 1

92 t₁δn≤tν−E₁nνsotropyEstu∕yEoαE|n≤WνnE₁Est₁tν−EκνδκEm₁δn≤tν−Eαν≤l∕SEJournalaofaPhysics:aConferencea
SeriesQE2006QEZVQEWZZRWZ^ 0.3 1

91 jont₁νn≤rl≤ssEm≤ltνnδE₁n∕E−ryst₁llνz₁tνonEoαE∕ν₁m₁δn≤tν−Eorδ₁nν−Em₁t≤rν₁lsEun∕≤rEm₁δn≤tν−E
l≤vνt₁tνonE−on∕νtνonSEJournalaofaPhysics:aConferenceaSeriesQE2006QEZVQEYZURYZX 0.3 1

90 k≤v≤lopm≤ntEoαE₁E−ryoR−ool≤∕Esup≤r−on∕u−tνnδEm₁δn≤tEwνtκE₁El₁rδ≤Em₁δn≤tν−Eαor−≤Eαν≤l∕SEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2004QEVYQEX^YRX^] 1.8 1

SatoshiwAwaji

32



89 {κ≤Eνnαlu≤n−≤EoαE₁nn≤₁lνnδEonEtκ≤Emν−rostru−tur≤E₁n∕E≤l≤−trν−₁lEr≤sνstνvνtyEoαEφ≤llyRroll≤∕EjuRu₂E
−omposνt≤Ewνr≤sSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2004QEVYQEVV[ZRVV[^ 1.8 1

88 t₁δn≤tEt≤−κnoloδyE₁n∕Em₁t≤rν₁lsEr≤s≤₁r−κE₁tEtκ≤EoνδκRmν≤l∕Es₁₂or₁toryEαorEzup≤r−on∕u−tνnδE
t₁t≤rν₁lsSEPhysicaaB:aCondensedaMatterQE2004QEXY[RXY]QE[V^R[WW 2.8 1

87 {κ≤E{woRwκ₁s≤Ejo≤xνst≤ntEy≤δνonEνnEu∕USZzrUSZtnvXSEJournalaofatheaPhysicalaSocietyaofaJapanQE
2003QE]WQEW^X]RW^YW 1.5 1

86 oy₂rν∕Em₁δn≤tsE₁n∕E−ryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tsE∕≤v≤lop≤∕E₁tEtκ≤EoνδκRmν≤l∕E
s₁₂or₁toryEαorEsup≤r−on∕u−tνnδEm₁t≤rν₁lsSEPhysicaaB:aCondensedaMatterQE2001QEW_YRW_ZQEZYVRZY[ 2.8 1

85 zt₁₂νlνtyEαorEhδEsκ≤₁tκ≤∕EiνWzrWj₁juWv^Et₁p≤E−oνlsEun∕≤rEstronδE≤l≤−trom₁δn≤tν−Eαor−≤Est₁t≤SE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE2000QEXYVRXY^QEWZ_]RWZ_^ 1.3 1

84 t≤−κ₁nν−₁lE₁n∕E≤l≤−trν−₁lE−κ₁r₁−t≤rνstν−sEoαE₁Er≤νnαor−≤∕Et₁p≤E−oνlEνnEl₁rδ≤EκoopEstr≤ssSE
SuperconductoraScienceaandaTechnologyQE1998QEVVQE_^[R_^^ 3.1 1

83 jryo−ool≤rR−ool≤∕EκνδκEαν≤l∕Esup≤r−on∕u−tνnδEm₁δn≤tSEEuropeanaPhysicalaJournalaDQE1996QEY[QEW]YZRW]Y[ 1

82 {κ≤rmom₁δn≤tν−E≤αα≤−tEoαExtnR“i₁WjuXvxEνnEm₁δn≤tν−Eαν≤l∕sEupEtoEVY{SEPhysicaaB:aCondenseda
MatterQE1994QEV_YRV_[QEV^ZXRV^ZY 2.8 1

81 {κ≤rm₁lE−on∕u−tνvνtyEoαExtnR“i₁WjuXvxEνnEm₁δn≤tν−Eαν≤l∕sEupEtoEVY{SEPhysicaaB:aCondensedaMatter
QE1994QEV_YRV_[QEWVXZRWVX[ 2.8 1

80 hnδul₁rE∕≤p≤n∕≤n−≤EoαEq−E₁n∕Ei−WEνnEtκ≤Ej}kR“i₁WjuXv]â��˛·EανlmsSEPhysicaaC:aSuperconductivityaanda
ItsaApplicationsQE1991QEV^ZRV^_QEWV__RWWUU 1.3 1

79 t₁δn≤tνz₁tνonEκyst≤r≤sνsEνnEκνδκEαν≤l∕sEαorEqu≤n−κRm≤ltRδrowtκEpro−≤ss≤∕E“Vi₁WjuXv]SE
SuperconductoraScienceaandaTechnologyQE1992QEZQEzW^^RzW_V 3.1 1

78 hjEsossEt≤₁sur≤m≤ntsEνnE₁nEo{zEjoνlE‘oun∕E|sνnδE{woRwlyEiun∕l≤Ejon∕u−torSEIEEEaTransactionsa
onaAppliedaSuperconductivityQE2021QEVRV 1.8 1

77 oνδκEt₁δn≤tν−Emν≤l∕E{r₁nsportEwrop≤rtν≤sEoαEulnVWXE₁n∕E“VWXEiulkEt₁t≤rν₁lsSETEIONaKOGAKUa
iJournalaofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2006QEYVQEXZ_RX[Y 0.1 1

76 jorr≤l₁t≤∕EwνnnνnδEwrop≤rtν≤sEνnEylVWXE{₁p≤sEwνtκEu₁noro∕sSETEIONaKOGAKUaiJournalaofaCryogenicsa
andaSuperconductivityaSocietyaofaJapankQE2014QEY_QEVZZRV[W 0.1 1

75 k≤posνtνonR{≤mp≤r₁tur≤Ek≤p≤n∕≤n−≤EoαE}ort≤xEwνnnνnδEwrop≤rtyEνnE“i₁WjuXv]Pi₁oαvXEmνlmSE
NipponaKinzokuaGakkaishirJournalaofatheaJapanaInstituteaofaMetalsQE2019QE^XQEXWURXW[ 0.4 1

74 mluxEwνnnνnδEwrop≤rtν≤sEoαEylijvE−o₁t≤∕E−on∕u−torsEαorEoνδκEmν≤l∕Et₁δn≤tsSEProgressaina
SuperconductivityaandaCryogenicsaiPSACkQE2011QEVXQEVRY 1

73 jryoδ≤nRαr≤≤Esup≤r−on∕u−tνnδEm₁δn≤tEα₁₂rν−₁t≤∕E₂yE₁Er≤₁−tR₁n∕Rwνn∕Em≤tκo∕E≤mployνnδEu₂XznE
wνr≤sEwνtκEjuu₂{νEr≤νnαor−≤m≤ntE2005QEZ]XRZ][ 1

72 k≤v≤lopm≤ntEoαE₁nEV^E{Ejryo−ool≤∕EoνδκR{−Ezup≤r−on∕u−tνnδEt₁δn≤tSETEIONaKOGAKUaiJournalaofa
CryogenicsaandaSuperconductivityaSocietyaofaJapankQE2006QEYVQEXWWRXW] 0.1 1

(2006-2004)

33



71 uon−ont₁−tEs₁s≤rEj₁lorνm≤tryEoαEoνδκE{≤mp≤r₁tur≤Et≤ltsEνnE₁Ezt₁tν−Et₁δn≤tν−Emν≤l∕SEAdvancesaina
MaterialsaResearchQE2009QEVY_RV]V 1

70 t₁δn≤tνz₁tνonEwrop≤rtν≤sEαorE“i₁WjuXv]EiulkEm₁₂rν−₁t≤∕E₂yEz≤≤∕Ewro−≤ssEνnEoνδκEt₁δn≤tν−Emν≤l∕sE
1999QE[ZXR[Z[ 1

69 jrνtν−₁lEjurr≤ntEwrop≤rtν≤sE₁n∕Ez−₁lνnδEoαEiνMWWWXNThδEtultνανl₁m≤nt₁ryE{₁p≤sE₁tEsνquν∕Euνtroδ≤nE
{≤mp≤r₁tur≤sE2000QE[]UR[]W 1

68 jurr≤ntEs≤₁∕sEjonsνstνnδEoαExtnR“i₁WjuXvxE1995QE^ZVR^ZY 1

67 ootEpr≤ssνnδEtoE≤nκ₁n−≤Etκ≤Etr₁nsportEq−EoαEzrUS[rUSYm≤WhsWEsup≤r−on∕u−tνnδEt₁p≤s 1

66 Mu₂Q{νNXznEtultνανl₁m≤nt₁ryE‘νr≤sEwνtκEjuRu₂Ey≤νnαor−νnδEzt₁₂νlνz≤rE1994QE^^XR^^_ 1

65
zup≤r−on∕u−tνnδEwrop≤rtν≤sE₁n∕Etν−rostru−tur≤sEoαEi₁oαvXR∕op≤∕Ezmi₁WjuXvyEmνlmsEm₁₂rν−₁t≤∕E
usνnδE₁EsowRt≤mp≤r₁tur≤EnrowtκE{≤−κnνqu≤SETEIONaKOGAKUaiJournalaofaCryogenicsaanda
SuperconductivityaSocietyaofaJapankQE2014QEY_QEVWXRVXU

0.1 1

64 zνnδl≤R∕om₁νnEαorm₁tνonEoαEzrtniνWEανlmsEonEpol₁rEs₁hlvXEsu₂str₁t≤SEAIPaAdvancesQE2020QEVUQEVUZWV[ 1.5 1

63 lαα≤−tsEoαE∕≤nsναν−₁tνonEoαEpr≤−ursorEp≤ll≤tsEonEmν−rostru−tur≤sE₁n∕E−rνtν−₁lE−urr≤ntEprop≤rtν≤sEoαE
“ijvEm≤ltRt≤xtur≤∕E₂ulksSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2016QEZXVQE]_R^Y 1.3 1

62 ztu∕yEonEuorm₁lE–on≤Ejκ₁r₁−t≤rνstν−sEνnE₁EylijvEpns≤rtEjoνlEpn∕u−≤∕E₂yExu≤n−κ≤sEνnE₁nEs{zE
vuts≤rtEjoνlSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEW[QEVRY 1.8 1

61 vptν−₁lEm≤₁sur≤m≤ntEoαE₁nνsotropν−Em₁δn≤tν−Esus−≤ptν₂νlνtyEαorE∕ν₁m₁δn≤tν−Eανn≤Ep₁rtν−l≤sSE
JapaneseaJournalaofaAppliedaPhysicsQE2016QEZZQEUVZUUV 1.4 1

60 lαα≤−tsEoαEκνδκEm₁δn≤tν−Eαν≤l∕E₁nn≤₁lνnδEonEmν−rostru−tur≤E₁n∕Emultνα≤rroν−Eprop≤rtν≤sEoαE
iνVâ��xs₁xm≤vXE−≤r₁mν−sSECeramicsaInternationalQE2016QEYWQEV^]^ZRV^]_U 5.1 1

59
zup≤r−on∕u−tνvνtyEun∕≤rEunν₁xν₁lEt≤nsνl≤Estr₁νnEonEνnt≤rn₁lEr≤νnαor−≤∕Eu₂XznEmultνανl₁m≤nt₁ryEwνr≤E
usνnδEjuRznR–nEt≤rn₁ryE₁lloyEm₁trνxSEIOPaConferenceaSeries:aMaterialsaScienceaandaEngineeringQE2019QE
ZUWQEUVWV]Z

0.4 1

58 lαα≤−tEoαEn≤utronEνrr₁∕ν₁tνonEonEu₂XznEwνr≤SESuperconductoraScienceaandaTechnologyQE2019QEXWQEUWYUUY 3.1 1

57 t≤−κ₁nν−₁lE₁n∕E−rνtν−₁lE−urr≤ntE−κ₁r₁−t≤rνstν−sEoαEκνδκRstr≤nδtκEMiνQEw₂NWzrWj₁WjuXvI_{VUP∕≤lt₁}IE
t₁p≤sEun∕≤rEunν₁xν₁lEt≤nsνl≤Estr₁νnSESuperconductoraScienceaandaTechnologyQE2021QEXYQEUWZUV] 3.1 1

56 ztu∕yEoαEnrowtκEwro−≤ssEαorE“i₁WjuXvyEjo₁t≤∕Ejon∕u−torsE‘νtκEi₁–rvEXEmluxEwνnnνnδEj≤nt≤rsE₂yE
tonνtorνnδEll≤−trν−₁lEjon∕u−tνvνtySEIEEEaTransactionsaonaAppliedaSuperconductivityQE2018QEW^QEVRZ 1.8 1

55
zuppr≤ssνonEoαEtκ≤E−rνtν−₁lE−urr≤ntE∕≤δr₁∕₁tνonEun∕≤rEtκ≤E−ompr≤ssνv≤Estr≤ssEonEtκ≤Eνnt≤rn₁lE
r≤νnαor−≤m≤ntE₂ronz≤Epro−≤ss≤∕Eu₂XznEwνr≤EusνnδEjuRznRpnEt≤rn₁ryE₂ronz≤E₁lloyEm₁trνxSEFusiona
EngineeringaandaDesignQE2021QEV[^QEVVWX[Z

1.7 1

54 pnRwl₁n≤Ekom₁νnEjontrolEoαEylijvEjo₁t≤∕Ejon∕u−torsE₂yEhnn≤₁lνnδE|n∕≤rEi≤n∕νnδEztr₁νnSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVR[ 1.8 1

SatoshiwAwaji

34



53 SEIEEEaTransactionsaonaAppliedaSuperconductivityQE2021QEXVQEVRZ 1.8 1

52 lnκ₁n−≤m≤ntEoαEtκ≤Et₁δn≤to≤l≤−trν−Elαα≤−tE|sνnδEtκ≤Ekyn₁mν−Eq₁κnR{≤ll≤rElαα≤−tEνnE₁E
{r₁nsνtνonRt≤t₁lEjompl≤xSSEPhysicalaReviewaLettersQE2022QEVW^QEVV][UV 7.4 1

51 w≤rαorm₁n−≤EoαE{κνnEjuRu₂Tu₂XznEyoun∕E‘νr≤sE₁n∕E{₁p≤sEwr≤Ri≤ntEαorEyK₁mpb‘Ewro−≤ssSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2022QEXWQEVR[ 1.8 1

50 m₁₂rν−₁tνonE₁n∕Ejκ₁r₁−t≤rνz₁tνonsEoαErj₁Wm≤YhsYmWEzup≤r−on∕u−tνnδEopwE‘νr≤sSEJournalaofaPhysics:a
ConferenceaSeriesQE2020QEVZ_UQEUVWUW[ 0.3 0

49 m₁₂rν−₁tνonEoαEMi₁Qu₁Nm≤WhsWEroun∕Ewνr≤sE₁n∕Et₁p≤sEusνnδEopwEpro−≤ssSEJournalaofaPhysics:a
ConferenceaSeriesQE2020QEVZ_UQEUVWUW] 0.3 0

48 ll≤−trom≤−κ₁nν−₁lEwrop≤rtν≤sElv₁lu₁tνonEoαEtultνανl₁m≤nt₁ryEtδiWE‘νr≤sE‘νtκEkναα≤r≤ntE
y≤νnαor−≤m≤ntsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2020QEXUQEVRY 1.8 0

47 hEnov≤lE₁ppro₁−κEαorEsνmult₁n≤ousEm≤₁sur≤m≤ntsEoαEo₁llE≤αα≤−tE₁n∕Em₁δn≤tor≤sνst₁n−≤E≤αα≤−tEνnE
solν∕E₁n∕Elνquν∕Est₁t≤EoαEδ₁llνumE₁n∕Em≤r−uryEm≤t₁lsSEPhysicaaB:aCondensedaMatterQE2004QEXY[RXY]QEXU[RXU_2.8 0

46 wνnnνnδE₁n₁lys≤sEoαE₁Ei₁oαvXR−ont₁νnνnδEn∕i₁WjuXv]R˛·EtκνnEανlmEδrownE₂yE−κ≤mν−₁lEsolutνonE
∕≤posνtνonSESuperconductoraScienceaandaTechnologyQE2021QEXYQEUVZUU_ 3.1 0

45 wrop≤rtν≤sEoαEs≤v≤nRανl₁m≤ntEjuThδRsκ≤₁tκ≤∕EMi₁QrNm≤WhsWEt₁p≤sEα₁₂rν−₁t≤∕EαromEroun∕E₁n∕E
squ₁r≤Ewνr≤sSERareaMetalsQE2021QEYUQEX[ZVRX[Z_ 5.5 0

44 vv≤r−omνnδEoptνmνz₁tνonE−onstr₁νntEαorEqE−E₂yEκy₂rν∕EpνnnνnδEνnE“i₁WjuXv]EανlmsE−ont₁νnνnδE
n₁noro∕sSEJapaneseaJournalaofaAppliedaPhysicsQE2021QE[UQEUWXUUV 1.4 0

43 sνmνtνnδEst₁₂l≤Est₁t≤sEoαEκνδκR{−Esup≤r−on∕u−torsEνnEtκ≤E₁lt≤rn₁tνnδE−urr≤ntEmo∕≤sSEEuropeana
PhysicalaJournalaBQE2014QE^]QEV 1.2

42 zup≤r−on∕u−tνnδEwrop≤rtν≤sEoαEi₁oαvXR∕op≤∕Eu∕VPxi₁WRxjuXvyEmνlmsEwr≤p₁r≤∕E₂yE
hlt≤rn₁tνnδRt₁rδ≤tsE{≤−κnνqu≤SEPhysicsaProcediaQE2014QEZ^QEVZYRVZ]

41 {κ≤rm₁lE₁n∕E≤l≤−tro∕yn₁mν−₁lEαorm₁tνonEm≤−κ₁nνsmsEoαEov≤rlo₁∕≤∕EhjEst₁t≤sE₁n∕E−κ₁rδνnδEr₁t≤E
νnαlu≤n−≤EonEtκ≤νrEst₁₂l≤E∕yn₁mν−sSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2013QEY_ZQEWZRXW 1.3

40 ztr₁νnEm≤₁sur≤m≤ntsE₂yEn≤utronE∕νααr₁−tνonEonEu₂XznE−₁₂l≤EwνtκEst₁νnl≤ssEst≤≤lEr≤νnαor−≤m≤ntE
str₁n∕sSESuperconductoraScienceaandaTechnologyQE2012QEWZQEUZYUUV 3.1

39 pnαlu≤n−≤EoαE–rRE₁n∕EznRkopνnδEonEzmRi₁RjuRvEmνl₁m≤ntsEm₁₂rν−₁t≤∕E₂yE₁Ejκ≤mν−₁lEzolutνonE
zpνnnνnδSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2012QEWWQE[[UVVUYR[[UVVUY 1.8

38 kop≤∕EtδiWpr≤p₁r≤∕E₂yEαν≤l∕E₁ssνst≤∕Esνnt≤rνnδEt≤−κnνqu≤SEJournalaofaPhysics:aConferenceaSeriesQE
2008QE_]QEUVWU]_ 0.3

37 hEnov≤lEWR∕νm≤nsνon₁lE₁rtναν−ν₁lEpνnnνnδE−≤nt≤rSEJournalaofaPhysics:aConferenceaSeriesQE2008QE_]QEUVWVZX 0.3

36 i≤κ₁vνorEoαEI{rmEu₂}_{X}{rmEzn}IEjomposνt≤E‘νr≤saEtultνpl≤EyoomE{≤mp≤r₁tur≤Ei≤n∕νnδEjy−l≤sSE
IEEEaTransactionsaonaAppliedaSuperconductivityQE2007QEV]QEW[]WRW[]Z 1.8

(2007-2021)

35



35
hutκorsLEr≤plyEtoEGjomm≤ntsEonELhEu≤wEto∕≤lEoαE{woEkνr≤−tνon₁lEIq_{−}IEkνstrν₂utνonsEαorE
iνI_{W}IzrEI_{W}Ij₁juI_{W}IEvI_{^}IEt₁t≤rν₁lsLGSEIEEEaTransactionsaonaAppliedaSuperconductivityQE
2007QEV]QEX^_]RX^_]

1.8

34 [XT[ZjuRutyEstu∕yEoαEtκ≤Equ₁ntumEspνnEsyst≤mEuoYjujlXsκowνnδEm₁δn≤tνz₁tνonEpl₁t≤₁usSE
JournalaofaPhysics:aConferenceaSeriesQE2006QEZVQEVUXRVU[ 0.3

33 lαα≤−tEoαEm₁δn≤tν−Eαν≤l∕EonEtκ≤rm₁lE−onv≤−tνonEoαEpκospκ₁t≤Eδl₁ssEm≤ltsSEJournalaofaPhysics:a
ConferenceaSeriesQE2006QEZVQEY[WRY[Z 0.3

32 t₁δn≤tν−Eαν≤l∕E≤αα≤−tEonEtκ≤Em₁δn≤tν−Etorqu≤E₁n∕Etκ≤Em₁δn≤tostrν−tνonEνnEMjoXNWjouoXjujlXSE
JournalaofaPhysics:aConferenceaSeriesQE2006QEZVQEV^]RV_U 0.3

31 ohssEhukEthnul{vylzpz{hujlElmmlj{zEvi{hpulkEmyvtEzpt|s{hulv|zEtlhz|yltlu{zE
vmEspx|pkEtl{hszEhukEzltpjvuk|j{vyzSEInternationalaJournalaofaModernaPhysicsaBQE2004QEV^QEX[WZRX[W^1.1

30 jo≤xνst≤n−≤EoαEα≤rrom₁δn≤tνsmE₁n∕Esup≤r−on∕u−tνvνtyEνnEjuRrν−κEl₁ntκ₁numEjuRoxν∕≤sSEEuropeana
PhysicalaJournalaBQE2002QEWZQEV_RWX 1.2

29 {≤xtur≤E₁n∕Enr₁νnEztru−tur≤EoαEpronEmνlmEv₂t₁νn≤∕E₂yEj}kEwνtκEpmposνtνonEoαEt₁δn≤tν−Emν≤l∕SE
MaterialsaScienceaForumQE2002QEYU^RYVWQEV[XXRV[X^ 0.4

28 h−tνvνtν≤sEνnEoνδκEmν≤l∕Es₁₂or₁toryEαorEzup≤r−on∕u−tνnδEt₁t≤rν₁lsE₁tEz≤n∕₁νSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2000QEVUQEVZ[URVZ[X 1.8

27 {κ≤Eαν≤l∕E∕≤p≤n∕≤n−≤EoαqE−EαorEtκ≤E“VWXEανl₁m≤ntEspunEαromEv₁rνousEspνnnνnδE∕op≤SEEuropeana
PhysicalaJournalaDQE1996QEY[QEV[^]RV[^^

26 t₁δn≤tνz₁tνonEκyst≤r≤sνsEoαEqu≤n−κRm≤ltRδrowtκEpro−≤ss≤∕E“i₁WjuXv]EνnEκνδκEαν≤l∕sEupEtoEWXE{SE
PhysicaaC:aSuperconductivityaandaItsaApplicationsQE1996QEW[WQEW_WRW_[ 1.3

25 ztru−tur≤E₁n∕Esup≤r−on∕u−tνvνtyEoαEνo∕νn≤Rνnt≤r−₁l₁t≤∕EiνWzrYjuWjvXvzSEPhysicaaC:a
SuperconductivityaandaItsaApplicationsQE1994QEWXXQEWU_RWVX 1.3

24 torpκoloδyE₁n∕Er≤l≤v₁ntEq−Eprop≤rtν≤sEoαEj}kR“i₁WjuXv]EανlmsSEPhysicaaC:aSuperconductivityaanda
ItsaApplicationsQE1994QEWXZRWYUQEXUUXRXUUY 1.3

23 lmmlj{zEvmEwshzthEv’pkh{pvuEvuE{yhuzwvy{Ewyvwly{plzEvmEzw|{{lylkE“Ri₁RjuRvEmpstzSE
ModernaPhysicsaLettersaBQE1989QEUXQE^]R_W 1.6

22 zup≤r−on∕u−tνnδEprop≤rtν≤sE₁n∕EpνnnνnδEm≤−κ₁nνsmEoαEανl₁m≤nt₁ryEMzmQn∕QkyNâ��i₁â��juâ��vE∕op≤∕E
wνtκEjoSEPhysicaaC:aSuperconductivityaandaItsaApplicationsQE2022QEZ_YQEVXZYUWU 1.3

21 oνδκRmν≤l∕Ejrνtν−₁lEjurr≤ntEwrop≤rtν≤sEoαEMiνQEw₂NWzrWj₁WjuXvyEmνl₁m≤ntsSEIEEEaTransactionsaona
AppliedaSuperconductivityQE2022QEXWQEVRZ 1.8

20 t≤−κ₁nν−₁lE₁n∕E{r₁nsportEwrop≤rtν≤sEoαEiνRWWVWEjoνlEun∕≤rE₁Es₁rδ≤Ell≤−trom₁δn≤tν−Eztr≤ssEzt₁t≤E
2000QE^Z]R^Z_

19 hnνsotropyEoαElRqEjκ₁r₁−t≤rνstν−sEνnE“ijvEzup≤r−on∕u−torsE2000QEX^_RX_V

18 mluxRwνnnνnδEwrop≤rtν≤sEαorEj}kEwro−≤ss≤∕E“i₁WjuXv]EmνlmsSEAdvancesainaMaterialsaResearchQE2002QEYVRZX

SatoshiwAwaji

36



17 vrν≤nt₁tνonElαα≤−tEνnEt≤ltνnδEoαEw₁r₁αανnEun∕≤rEtκ≤Et₁δn≤tν−Es≤vνt₁tνonEjon∕νtνonSEJournalaofathea
MagneticsaSocietyaofaJapanQE2003QEW]QEVVWZRVVW_

16 fffffffffffSEElectrochemistryQE2005QE]XQEYYURYYZ 1.2

15 mluxEwνnnνnδEwrop≤rtν≤sEoαEtultνl₁y≤r≤∕EtδiWTuνE{κνnEmνlmEwr≤p₁r≤∕E₂yElilEt≤tκo∕SETEIONa
KOGAKUaiJournalaofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2008QEYXQEX[URX[Y 0.1

14 {r₁nsportEwrop≤rtν≤sEoαEiνWzrWj₁juWv^Et₁t≤rν₁lsEwνtκEpnRαν≤l∕Eo≤₁tRtr≤₁tm≤ntSETEIONaKOGAKUa
iJournalaofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2008QEYXQEX^]RX_X 0.1

13 z₁mpl≤Ek≤p≤n∕≤n−≤EoαEkνm≤nsνon₁lEjrossov≤rEwoνntEoαEwνnnνnδEνnEj}kR“i₁WjuXv]R˛·EmνlmsE1994QEZVZRZV^

12 wκ₁s≤Ekν₁δr₁mEνnEtκ≤E}ort≤xEzt₁t≤EνnE“i₁WjuXvyEzνnδl≤Ejryst₁lsE1998QEYYXRYY^

11 ll≤−trom₁δn≤tν−Eztr≤ssEwrop≤rtν≤sEoαEn∕VWXEtonol₁y≤rEjoνlsSETEIONaKOGAKUaiJournalaofaCryogenicsa
andaSuperconductivityaSocietyaofaJapankQE2011QEY[QEWZYRW[U 0.1

10
y≤−≤ntEwroδr≤ssEνnEt≤tκo∕sEαorEuonRνnv₁sνv≤Et≤₁sur≤m≤ntsEoαEso−₁lEztr₁νnEνnEwr₁−tν−₁lE
zup≤r−on∕u−tνnδE‘νr≤sE₁n∕Ejon∕u−torsEusνnδExu₁ntumEi≤₁mE{≤−κnνqu≤sSETEIONaKOGAKUaiJournala
ofaCryogenicsaandaSuperconductivityaSocietyaofaJapankQE2014QEY_QEY]ZRY^Y

0.1

9 k≤v≤lopm≤ntEoαEzup≤r−on∕u−tνnδEjoνlsEusνnδEMi₁QEu₁Nm≤WhsWEyoun∕E‘νr≤sEwνtκEs₁rδ≤Ejrνtν−₁lE
jurr≤ntSEJournalaofaPhysics:aConferenceaSeriesQE2021QEV_]ZQEUVWUWU 0.3

8 jontrolEoαEjrνtν−₁lEjurr≤ntEk≤nsνtyEwrop≤rtν≤sEoαEzup≤r−on∕u−tνnδEmνlmsE₂yEjontrolEoαE{κ≤νrE
tν−rostru−tur≤sSENipponaKinzokuaGakkaishirJournalaofatheaJapanaInstituteaofaMetalsQE2016QE^UQEYWURYW] 0.4

7 jκ₁r₁−t≤rνstν−Eprr≤v≤rsν₂l≤Ejrνtν−₁lEztr₁νnEsνmνtEoαEn∕ijvRjo₁t≤∕Ejon∕u−torE{₁p≤sE|n∕≤rE}₁rνousE
{≤mp≤r₁tur≤E₁n∕Et₁δn≤tν−Emν≤l∕Ejon∕νtνonsSEIEEEaTransactionsaonaAppliedaSuperconductivityQE2016QEVRV 1.8

6 t₁δn≤to≤l₁stν−EjouplνnδEνnEtκ≤Ew≤rovskνt≤Rtyp≤EjoEvxν∕≤sEzrVâ��x“xjovXâ��˛·SEJournalaofatheaPhysicala
SocietyaofaJapanQE2019QE^^QEVWY]U[ 1.5

5 {κ≤rm₁lE≤xp₁nsνonE₁n∕Em₁δn≤tostrν−tνonEm≤₁sur≤m≤ntsEoαEp≤rovskνt≤Rtyp≤EjoEoxν∕≤sEzrVRxE“ExE
jUvXR˛·EνnEκνδκEm₁δn≤tν−Eαν≤l∕sSEJournalaofaPhysics:aConferenceaSeriesQE2018QE_[_QEUVWVU_ 0.3

4 m₁₂rν−₁tνonEwro−≤ssE₁n∕Ewr≤ssur≤Ek≤p≤n∕≤n−≤EoαEjrνtν−₁lEjurr≤ntEk≤nsνtyEνnEi₁VRxErExEm≤WhsWE
zup≤r−on∕u−tνnδEopwE‘νr≤sSEJournalaofaPhysics:aConferenceaSeriesQE2018QEVUZYQEUVWUYY 0.3

3
q−Ew≤rαorm₁n−≤E|n∕≤rE{r₁nsv≤rs≤Ejompr≤ssνv≤Eztr≤ssEoαEpnt≤rn₁lEt₁trνxEy≤νnαor−≤∕Eu₂XznE
tultνανl₁m≤nt₁ryE‘νr≤sE|sνnδE}₁rνousE{≤rn₁ryEironz≤EhlloysSEIEEEaTransactionsaonaApplieda
SuperconductivityQE2022QEXWQEVRY

1.8

2 mνnνt≤Ell≤m≤ntEhn₁lysνsEoαEhjEsoss≤sEνnEw₁n−₁k≤EjoνlsE‘oun∕E|sνnδE{woRwlyEiun∕l≤Ejon∕u−torSEIEEEa
TransactionsaonaAppliedaSuperconductivityQE2022QEXWQEVRZ 1.8

1 wr≤s≤ntEst₁tusEoαEtκ≤EκνδκEm≤−κ₁nν−₁lEstr≤nδtκ≤n≤∕Eu₂XznEsup≤r−on∕u−tνnδEwνr≤sEαorEαusνonE
₁pplν−₁tνonsSEJournalaofaNuclearaMaterialsQE2022QEZ[]QEVZX^U^ 3.3

ListwofwPublications

37


