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Direct measurement of local density-ol-states by Atomic Site-specilied Tunneling spectroscopy (AST) technique
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Atomic Site-specified Tunneling spectroscopy (AST) is a unique technique to measure the surface
morphology and the local density-of-states simultaneously by using scanning tunneling microscope
(STM). Our aim is to establish this technique for the evaluation of electronic states on oxide
superconductors and strongly correlated electron systems at low temperatures. To this end, we have
designed and constructed a novel STM system which can be operated under ultra-high-vacuum
condition and at low temperatures, Our new system currently runs under the pressure <5 X 10" Torr
at higher than about 120 K with liquid nitrogen as a cryogen; the attainable temperature which will be
soon improved to be less than 10 K with liquid helium. We have also investigated the surface
morphology and the tunneling spectra on Bi,Sr,CaCu,Oy single crystals with our conventional STM
system at 4.2 K in helium gas. The surface cleaved under the atmosphere exhibited the
semiconducting spectrum, while the surface was etched away when the tip was very close to the
surface, resulting in the superconducting spectrum. Such phenomenon suggests the necessity of the

conditioned surfaces to investigate the intrinsic properties of oxide superconductors.
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