SOLID STATE CHEMISTRY

Annual Research Highlights
(1) “Nano-structures of high J. superconductors’
A Pb-doped superconductor Bij 4PbjSr,CaCu,Og

(Pb-Bi2212) is one of the promising high critical

current (J;) materials, but its origin has not been
clarified yet. Here, we have studied local electronic
structures of Pb-Bi2212 using
LT-UHV-STM instrument.

As a
inhomogeneity; i) chemical phase separation into

a home-build

result, we observed two kinds of
Pb-rich and Pb-poor regions with a dimension of 100

nm, and ii) electronic phase separation into
superconducting and non-superconducting regions.

The length scale describing the latter is of the order

of 1 nm, which is comparable to the coherence length.

At 4.2 K, the superconducting order parameter A did
not vary so much at the phase boundaries i). This
implies that the inhomogeneity ii) is responsible for
high Jc at low temperature. Around T, in contrast, A
showed abrupt change across the boundaries i),
leading us to a conclusion that they act as planes to
trap vortices effectively at higher temperatures.
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(b)

Fig. 1 (a) STM image and (b) D map of Pb-Bi2212 at
63 K. Dotted lines represent a boundary of chemical
phase separation.

1.(1)-9) Appl. Phys. Lett. 83, 1178-1180 (2003).

(2) “Electron spectroscopy of ionic cluster
materials’

Organic-capped cluster materials are studied
intensively for their unique properties as quantum
dots. Electronic structures of ionic materials
consisting of charged clusters and counter ions have
not been understood in detail. We have synthesized
CeH;S- capped ZnS clusters as shown in Fig.2(a) and
measured various electron spectroscopies of their thin
films prepared by solution spray technique in
ultrahigh vacuum. Figure 2(b) shows ultraviolet
photoelectron spectroscopy of the cluster materials.
HOMO of Znl10 cluster appears at 11.5 eV whereas
those of Znl and Zn4 are located at 7.8 eV. This
difference is explained by the Mardelung energies of
the final states which reflects the ionic valence. The
charging energies essential for single electron devices

can be controlled by the ionic valence of the clusters.
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Fig.2 (a) Measured clusters and ionic valence (b)
ultraviolet photoelectron spectra
1.(1)-11) Solid Sate Commun. 125 581-585(2003)
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