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Multi-probe study on the spin and orbital quantum critical point in cobaltites
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We experimentally studied the critical region of the "spin state" (the
combined spin and orbital electronic degree of freedom). 1) In the new substitution system La(Co,Sc)
03 developed by the principal investigator, we discovered the special state, accompanied by a
non-magnetic to paramagnetic transition, a small volume expansion by applying a magnetic field, an
increase of the charge gap in the transport coefficient, and a spin gap in the neutron spectroscopy.

These can be explained only by the quantum mechanical superposition of low-spin and high-spin
states, indicating that they are magnetic excitonic insulators or nearly one, for which only
theoretical predictions and no real material examples existed. 2) In PrCo03, evidence of Pr 4f and
Co 3d electron hybridization was captured by synchrotron radiation Compton scattering. 3) In LaCo03,

we succeeded for the first time in the world in direct observation of electron bands by
single-crystal angle-resolved photoemission spectroscopy.
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