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Exploration of novel strongly correlated electronic states by dopant adsorption
on Mott insulators
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In this research project, we explored novel Mott transitions by dopant
adsorption on the surface of Mott insulators. In particular, we deposited alkali metals and C60 on
Mott-insulating Ca2Ru04 and found, by observing the surface electronic states using photoemission
spectroscopy, a metallic state which cannot be realized by carrier doping to the bulk of the sample.

Furthermore, we extended the target to strongly correlated materials in general which do not accept
carrier doping by chemical substitutions and/or where the influence of carrier doping remains
unclear. It was found that, by alkali-metal dosing, that the metal-semimetal transition in Ca3Ru207
is suppressed and a new metallic state is realized. We also revealed that the antiferromagentic
correaltion in the high-temperature superconductor (Pr,La,Ce)2Cu04 varies depending directly on the
electron concentration.
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