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AEVHEMEMERICEB Lz, XELAEVHMEREERZATSERHELT, XOTXHAA ~ Ru B
ItMPEA—RE LE-BEFRAOREEZFOMNIZITo>=, £9 . CaRu0,/CaMn0,/CaTi0; = & B+ FDIEHL(C
BIIL. CORVPEBHEEEABEEOAFNESHMEDNE (FR-GEH) 2R3 LEzRELZ, 02
BRI E KR CaRu0,; & RIRHETEIAR Caln0; DD R E TRET DL L ERBE THIEEZON D, LD
LZDKES(ELaMN0,/SrMn0, RE EFHNBETH =2 M5 . CaRud; BlIIEZDHRIZFEELTED T,
CaMn0; DAMBEE LTS LEFERTE D, RICHMMEATHD SrRUGZEC=BEBEFIZEB Lz,
DRTIELMNIZLT, (1) BAEKEAEZFERT 55 (SrRul; (FEWVWEEHSEAM) . (2) SrRul,
DREHEZZESTICRETOERMRERITOBEN (BEFHE) #XET5H. NEMEG -z, AIEIE
HBFEHRDOKEL DyScO; ERZAWNSI I ETHIR LIz, BEFEDODMRFEE L TET DySc0;/SrRul,/SrTi0;
ZEBERFOERET o, Chld DyScO; & SrRU0; DIEBEFAEEICL 2 TEHREMMEDHENLZER L
3DTHH N, TDHEEFELLD SHG (BEZSFRAKRE) FE&THLHEI -, ThHH5E. Ru BIEMTIL,
Mn BRIE¥EIFRAG Y, NV FIRBAREODREIZEWVWT, ERREAHEOBNICHEV DK EFREDER
FFAERE LB EADMoT=, RIZ SrMn0,/SrRu0,/SrTi0, =B BRFOERIZEIL. CHORTIZE
K7 SHG Z#ABI L1=, 512 DyScO, ZHEMRICHWNS Z & T, Btk DEEREZKRT MSHG (R 1L E5#E SHG)
HYERERY ., TOREKRFEEIESIRUO,DEFNERT—IL LTz, 2T, SrMn0;-SrRu0; 1D E I 7E BFTH
Bk B EMREXMTEDHAL., & 5121 SrRu0; DM HIIEE REVHERBEERADESIZKY. EAhH
BB BRI EETELLEEI OGNS,
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The purpose of the study is to fabricate three—component superlattice (tricolor superlattice) with
artificially broken space—inversion symmetry, by utilizing magnetic oxides, and to search for novel
phenomena characteristics of polar ferromagnet. To enhance the functionality, we focus on spin-orbit
interaction as wel | as interface charge-transfer and interface ferromagnetism. Perovskite ruthenatates
are the best candidate for this viewpoint. We fabricated CaRu0,/CaMn0,/CaTi0, tricolor superlattice,
and found an optical magneto-electric effect characteristic of polar ferromagnet. This phenomenon
is attributed to charge transfer and ferromagnetism at the CaRu0,/CaMn0; interface, but the magnitude
is as small as that of the LaMnO;-SrMnO; interface. Therefore, it is concluded that only CaMnO,
contributes to the phenomenon. Then, we moved on to develop tricolor superlattices based on a
ferromagnet SrRu0;. The difficulties here are (i) to induce in-plane magnetic anisotropy to SrRu0;
which prefers strong out-of-plane one, and (ii) to break space-inversion symmetry at the SrRu0,
interface without suppressing the ferromagnetism. The former problem was solved by utilizing DySc0,
substrate with a large lattice constant. The latter issue was first tried to solve by fabricating
tricolor DySc0;— SrRuO;— SrTi0; super lattice, where the polar discontinuity between DySc0, and SrRu0,
is expected tomodulate the electronic state, hence break the symmetry. However, SHG (second harmonic
generation), which provides the magnitude of the space—-inversion broken symmetry, was found to be
very small, which indicates that, unlike the case of manganites, the electronic state of SrRu0sis
hardly modulated by the interface with band insulators. Then, we successfully tried the
SrRu0,/SrMn0;/SrTi0; tricolor superlattice and found a gigantic SHG. By utilizing DyScO; as a
substrate, we also found a gigantic MSHG (magnetization—-induced SHG) which indicates the cross
effect of broken space-inversion symmetry and ferromagnetism. We therefore concluded that an ideal
polar ferromagnet has been constructed by enhancing the broken symmetry with the charge transfer
at the SrRu0;/SrMn0O, interface, as well as introducing the ferromagnetism and large spin-orbit
coupling inside SrRu0,.




