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Elucidation of novel superconductivity induced by giant epitaxial strain
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In this study, we have deepened research on superconductivity discovered in
thin films of rutile-type oxide Ru02, aiming to elucidate the change in electronic and lattice
states induced by giant epitaxial strain. After fabricating superconducting and non-superconducting
thin films with the same substrate orientation and thickness, we have clarified the change in the
hybridization strength between the orbital level of the Ru site and the O site by X-ray absorption
spectroscopy. Specifically, it was found that the two types of Ru sites, which were originally
equivalent, become inequivalent due to the giant epitaxial strain, resulting in a significant change

in the orbital state near the Fermi level. Furthermore, we have developed a method of applying
external strain to the thin film and clarified the change in the superconducting transition
temperature of the Ru02 thin film.
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MFERERF L NV TF AR RuO2 12 3% Z A DERT B X 2 v LELENTHZ LT,
RS HEIRRE A2 B 35 2 & TH7212pkEh L7z (M. Uchida et al., Phys. Rev. Lett. 125, 147001 (2020)) .
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B DINEEFIH L2 b5y TR B 4 2 — B OHEMER AR T Tz, ZomE oM
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Z L TRUO A Te= 1.7 K DB{RE A RS Z ERHA LT o7, AFRTIE, Z OB & £
LT, (DEEFEEMNE - F— VI LD EARLBEEEBEEOHE, QER-EZF ¥
NERZEFM LTz e R B RS R ORIHIBAI ., (3)B G DOFR & BBARE e FR I D A
O = H DM EHED T,
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SO R K EMIE L, ERZE XX v VELOFIETIEZMNLT 5 2 SITRE LTz, BRI
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MUz, ZAUC L0 [ CEBFAL (TiOox(110)if) KOS (8 30nm) CTH{RE % 7R~7 RuO:
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WIZ, Z DI UEEMG AL OWREIE CHRE Z 777 RuO: IR & A8 4 R S 720 RuOy 5
([ZOWT X BRI ST &> T Ru A FOBUEERL &S O A b & DIRMIREDZE(L A H )
2 L7, BRRYICIE. XBOREEZEZTOK D X BRI ALY ML Z2HEIE L, O2p #E &
Rudd JLEDRENHEL D7) Ty P E—7 ORHEZE L T, 7 =/ I AL FOBLnERES
BUEBFHEICHT 222X v VEADORELZY]I 5N LT (C. A. Occhialini, M. Uchida er
al., Phys. Rev. Mater. 6, 084802 (2022)) ,
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