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Realization of High-functionality Interfacial Emergent Magnetotransport Phenomena
through Epitaxial Techniques

Takahiro C. FUJITA*

In this study, we investigated emergent magnetotransport phenomena at heterointerfaces composed of
orthorhombic perovskite oxides. We fabricated heterostructures combining a non-magnetic metal CaRuO,
with an antiferromagnetic insulator DyFeO, using pulsed laser deposition on LSAT(001) substrates.
Transport measurements on these heterostructures revealed distinctive magnetotransport properties at low
temperatures, including enhanced negative magnetoresistance and nonlinear Hall resistivity, which are
plausibly induced by magnetic proximity effect from DyFeO,. Our findings demonstrate that epitaxial
growth techniques enable precise control of heterointerfaces, offering a powerful platform for exploring
emergent magnetotransport phenomena through the functional separation of conductivity and magnetism.
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REKIEBRL ) ZFET L5200, BIRENHEEDO= LV hur =7 ST T, ERSMI TR IICHIZE ED
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AF, BRI R E KIEICHLRTE 2 (M1(a)). S BIT, MR TIIARAREZR RGN & RO MNIHIEIC L~ T, Hiic/edE
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FEWEME B T d 2 CaRu0, & BEMEMERR AR T d 5 DyFe0, & HARRY e st G & L7z, BBHI L X L—WF—HifE (PLD) 14
Z T, LSAT(001) HFEMR BIC/ERIL 7=, 77 L—2 g QiR 248 mOKrF =~ L —F =2 L, oL
JEEHATE Hz, TRAF—FEIL2 J/en’ & Uiz, ~T aHEAREHT, DyFe0,/CaRu0,/SrTi0,/LSAT O JIE THERE L T {EH
L7z (K1(b)). DyFeO,J8D/EH % 15 nm CEE L, CaRuO,JEDEH %4, 8, 10 nm T L EH72. SrTi0, g% CaRu0,
ORI AW S50 0fEEE E LG miFAL TWD. RIFFREOSEMETHER L SrTio i3 &iETh v,
RSB EEMEIC B L VWE AR LTS, EHIEFE670C, 10° Torr DEEFE /Y EICI U TSrTi0, 8 & HEFE L,
2% 10° Torr OEEFE 4y T CaRu0, 8 & DyFe0,J8 2 HERE L 7o, Z 0%, AEOmEFE I ZMEIT 5 72012, HEKIEE
600°C, 100 Torr DEAR RIS T MOT = — VA E T o7z, ~T a#EERBOMIZIERBAL LT, ES
12 nm® DyFeO; H— i, JE X4 nm CaRul, B — M 6 /FR U7z, VB L 7230BHC KT LT, XBRIESTIE, JR+ M08
Mg, FHRE TS A AV ORESME 21T - 72, Quantum Design BRI ELERE (PPMS) 2 HWT, 2-300 K DR
JEGEPA T+ 9 T O/ Z N L > oSl E 217 - 7.
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DyFe0; 1%, #J 50 K O A & HEIREE LU T TIXIEIRINGE & U CAIFERES 2 FiT- 72\ AG C RO SCRBENERRFE 2 Bl — 5 T,
c B TR OHINESS I K > TRIRBES 2 5D GAETI~DEBEFEETE 5. W2IT, Z ORISR — V28R Thil
T HITIE, DyFe0; @ cliliAs e (LSAT[001)]) HFANZKET 5 Z L3k b b, X 1(c) 12 DyFe0s/CaRul; (4 nm) ~7 =
BAWE OB BB E T ML 2~ e T Ah A MIgEAFONT o REANRTE L F Uy LREL TS, HiZ
DyFeOs JE 25T L CEFRREYTEZ £ L& 25, TD cfilias LSAT HAoo[001], [010], [001]1J5 % v 7= 3 FEEHD
Fidh R AL URBHIES N, ZOFEMEHT-TZERmRINT.

X 1(d) 3 L MK 1(e) I1Z DyFe0s/CaRu0; (4 nm) ~7 2 5B OBSHE R OB ER R A2 R, KIBIZR 51250 T,
BOBKIPREBER L T E, R VIRPIERSBSIx U CHRE 2 IRE A R L2, FRIC 25 KR 2 K T, MAIR
PUCHAR AR ZEHAABNTRY, BB ROBKEBNE L TOWAHEARRL TS, BICKHETNE Z LI, T2l
JEEEIC VT, R— /UIRFIRITABAR (A2 R LTV, 20k 5 25 hix, BAbizfls 5 —r e B R — 20 %
TIEFBA T E Wz, Jeil Lz DyFeO; DRI ML D AIRBIHOF/LN, ZORBLEER—NVHROERTH D
EEZDBND. ZOL ) R BEEEHLIE, CaRu0; B DE A Z BT IZ O3 CEE L7 1EA>, CaRu0; H—# R ¢l
Bl S yol2Z LD, DyFeO; BH D DREKIEHNR TH D Z L3RSz, E£72, CaRu0s B—EED A — AR E D
LDRMbG DL, BEETITNI T EWIERBRANESLZIE L TNDZ ERHLMNIR ST,
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AHFSE Tl CaRu0,/DyFe0y ~7 £ A B & %512, DyFe0, 8 OREKERR & HUTHE D AR OBV B b & 5w L
7, BERARERSEER R OB LY. oM AR LT, thoEhitn 7 204 MBI eI L
LIS R AR L TEY, SROFLZRENGFEIND. BHHS0 T A DA MURBRLYILEETIE, KRS
FTHERMWE L LTHEE SR TEY Y, Bb~7 o REIEZOBLEN S b B RIEOBE L 2D L EZ NS,
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