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The irreversibility field (Hi.r) marks the boundary below which flux lines are effectively pinned,
enabling large, dissipation-free currents in type-II superconductors. In early high-temperature
superconductors (HTS), the onset of electrical resistance in transport measurements was empiri-
cally observed to coincide with Hi,r, leading to the widespread practice of using resistive transition
as a proxy for the irreversibility line. This equivalence has since become a standard evaluation
protocol, even for modern engineered materials. However, we demonstrate that this assumption no
longer holds for REBCO-based coated conductors. Using combined magnetization and transport
data from commercial tapes, we show a significant decoupling between poHirr &~ 2.7 T and the
resistive onset at ~ 6.4 T at 77 K — near the magnetically measured upper critical field Hea.
Relying solely on low-current transport measurements risks overestimating performance and com-
promising device reliability. Our findings call for a paradigm shift in the characterization of
advanced HTS materials, emphasizing the necessity of complementary magnetic and electrical
techniques to accurately assess their applicability limits.

[Tosie HeoGpatumoctu (Hiyr) MapKUpyeT TPaHUILy, HHXKE KOTOPOH JIHHHM MAarHHTHOTO MOTOKA
3((heKTUBHO 3aKpPeMJIsSoTCs, YTO MO03BOJseT NPOTeKaTh 6OJbLIMM TOKaM 6e3 AMCCHMALHUH B CBepX-
TNIPOBOAHHMKAX BTOPOro poia. B paHHUX BblcOKOTeMIepaTypHBIX cBepxnpoBoaHukax (BTCII) smnupu-
4eCcKH HaOJII0NaN0Ch COBNA/ieHHe BO3HHKHOBEHHS 3JIEKTPHUECKOTO CONPOTHBJIEHHS B TPAHCIOPTHBIX
U3MepeHHusixX ¢ Hiyy, YTO MPUBEJO K IIUPOKOMY PaclpOCTPAaHEHHIO NMPAaKTHUKH HCIOJb30BaHHS Pe3H-
CTHBHOTO I1epexo/ia B KayecTBe crocoba OLeHKH JUHUHM HeobpaTUMocTH. C TeX 1op 3TO COOTBETCTBHE
CTaJIo CTaHIApPTOM, JlaxKe /1 COBPEMEHHBIX MaTepHasoB. OnHaKO Mbl IeMOHCTPUPYEM, YTO 3TO Mpej-
noJsioxkeHue GoJibliie He BeinosiHsieTcs A1 KoMno3uTHbIX BTCII-nent Ha ocnoBe REBCO. Ucnonb3ys
KaK JaHHble HaMarHM4YeHHOCTH, TaK W TPAHCIIOPTHHIE XapaKTePUCTHKH, M3MepeHHble Ha KOMMepue-
CKHX JIEHTaX, MBI [T0Ka3bIBa€M 3HAUUTEJbHOE PACXOKIeHHe MexXay poHir = 2,7 Ta u 3apoxneHnem
pe3ucTHBHOro nepexona npu ~ 6,4 Ta npu 77 K — cooTBeTCTBYIOILEr0 BEPXHEMY KPUTHUECKOMY I1O-
o Hcp, H13MepeHHOMY MarHUTHBIM MeTofioM. PaccMOTpeHHe HCKII0UYUTENBbHO TPAHCIIOPTHBIX H3Mepe-
HUH NpPU MaJjblX BO30yXKAAWOLIMX TOKAX YPEBATO CYLIECTBEHHOH MEPeOLeHKOH NPOU3BOAUTENbHOCTH
M CHMKEHHEM HaJIe?)KHOCTH yCTporcTBa. Halu pesynpraTsl yKasplBalOT Ha HEOOXOIUMOCTb CMEHEI T1a-
pagurMbl B XapaKTepHU3allMu MepCrneKTHBHBIX BEICOKOTEMNEePaTyPHBIX CBEPXIPOBOAAILIMX MaTepHaloB
U TIOAYEPKHBAIOT HEOOXOAUMOCTh HCIOIb30BAHHUS B3aUMOLOTIONHSIOMIMX MAarHUTHBIX ¥ TPAHCIOPTHBIX
MeTOMIOB [JI51 TOUHOH OLeHKH IpeaesioB MPUMEHUMOCTH.

PACS: 74.72.—h; 74.78.Bz
Received on December 5, 2025.

TE-mail: Gurev_VV@nrcki.ru



