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1. Strongly correlated electron systems [1 novel
materials and functions
(1) Orbital states were identified in the STM images of
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nearly ferromagnetic Sr3RuzO7 doped with Mn as a strong
bias energy dependence of image.

(2) Magnetic field control of orbital state was achieved
in iron chalcogenides which show spin-axis transition

(3) A substantial magneto-dielectric coupling was real-
ized by substituting Mn for Ti in 4f ferroelectric system
Nd2Ti2O7.

(4) The high-temperature incoherent state of correlated
metals and the charge dynamics there were explored by
reflectivity measurements. A metallic Drude peak disap-
pears from the optical conductivity and, instead, a far-
infrared peak dominates the spectrum, suggesting the “dy-
namical localization” of the correlated electrons.

(5) The magnetic proximity effect in Nb/Au/Fe single-
crystal trilayers was investigated to elucidate the interplay
between superconductivity and ferromagnetism via con-
duction electrons.

2. Quantum magnetism

(1) Exotic field dependence of excitation modes has
been observed in multi-frequency electron spin resonance
(ESR) experiments on a quasi-one-dimensionall] 1D an-
tiferromagnet above the critical field for the field induced
quantum phase transition.

(2) In geometrically frustrated CdCr2Oy4 spinel, a meta-
magnetic transition to a 1/2 magnetization plateau state,
produced by an interplay between frustrated spins and lat-
tice, was discovered in high magnetic fields. Successive
magnetic transitions, indicative of competing orders, were
found in isostructural GeNi2O4 spinel.

3. Superconductivity in strongly correlated elec-
tron systems

(1) Using low-temperature STM/STS, we discovered a
crystalline state of electrons—4ax 4a charge-ordered phase—
in the high-T. cuprate Caz_zNa,CuO2Clz. This novel
electron phase likely competes with high-T'. superconduc-
tivity.

(2) An oxygen isotope shift in the quasiparticle disper-
sion of high T'. cuprate BiSrpCaCu2Og was clearly identi-
fied.

(3) Crucial roles of quasi-one-dimensional correlations
and the long rang hopping integrals are implied in high-T'c
cuprates from the analysis of 2D ¢-J model.

(4) The epitaxial growth of metallic borides (MgB2 and
CaB,;(z~3)) on the single-crystal substrate Al,O30 00010
was successfully carried out.
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