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LaAlO;-SrTiO; Interface (band insulators)
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; Polar catastrophe
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LaMnO;-SrMnO, Interface (Mott insulators)
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Electronic reconstruction at LMO-SMO interface
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Recent study
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H. Nakao (PF-KEK) et al., JPSJ 78, 024602 (2009)

Resonant X-ray Scattering
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Valence modulation may be very small.

Intrinsic electronic states at LMO-SMO interface ??
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Strategy for high-quality superlattice synthesis

(1) Substrate-choice (2) Improvement of Samples
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Characterization with Synchrotron XRD =AlsT

BL4c , Photon Factory, KEK, Tsukuba, 2009 (Prof. Nakao)
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Intensity (cps)
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Impact of Improvement on Properties
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Short-Period LMO-SMO SL ZLAIST

Mn Valence
LaO / N\
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MnOs-< interface
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/

Alloy-like
(Ferro. Metal)

Insulator

? Even in the short periodicity, electronic state is not uniform.

? Charge transfer alone cannot explain the properties.
=) Additional mechanism?

wAREA FE A T F A S I FT P



H-Induced Insulator-to-Metal Transition

Resistivity (Qcm)
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L2S2: Magnetic-Field Dependence

p (Qcm)

M (pg/Mn)

H-annealing effect
History of H-application
aﬁects . and MR effect.

Hann N zfc

10'F 1T |[

o 3T
10 7T

| oot
10
107 3

=10 K
107 : : :
1 /
Hann

o IT

1k 3T
7T

2F -

-10 -5 0 5 10
Magnetic Field (T)

Phase Sepamtion

Short range

FM domain  Qrbital-Order (AFI)

||||||||||||||

4r(a) :
_ Nd;pCay M., Cr,04 '
2 | y=0.02
3 ‘ 5K 20 T. Kimura et al.,
FA RPN & D] PRL 83 (1999)
§
T
£ - Magnetorelaxor
i : .
- Cr doped Nd, ;Ca, sMnO,
104r 4.2K I—-"'"‘-—IEQ
§ r annealing field (kOe) 7
Emzf 30 1
g 1
2 40
0%k . o 1
F — : el
10-_30 ||||||

P NV IR TP |
G0 =40 20 0

Magnetic Field (kDe)

Phase competition at LMO-SMO interface
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Phase diagram of perovskite Mn-oxides
Tomioka and Tokura, PRB 70, 014432 (2004)
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Lattice distortion induces an electronic phase variation
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Layer-Thickness Dependence (asymmetric) AT
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Ground-State Phase Diagram SLAIST
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SRR PR s Electron-doped CaMnO, =LAIST
Metal-insulator transition with lightly electron doping
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Ca,..Ce,MnO, (CCMO): x = 0 — 0.08

a (CCMO x=0.05) ~0.374 nm

Substrate: (100)-oriented
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Resistivity (Qcm)
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