Prepar ation of Boron Nano-Cluster Solids

- A challengeto the novel functional materials using nano-cluster solids -
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Nano-cluster solid materials show unique
physical properties depending on the cluster struc-
ture and are considered as new functional materi-
as. For example, doped boron crystals are ex-
pected to be a high Tc superconductor. We have
succeeded in the preparation of aboron nano-clus-
ter solids with a belt-like shape by alow vacuum
PLD method. The boron nano-belt shows a tet-
ragonal single crystal structurethat isunstablefor
the bulk without impurities.

"SEM image showing belt-like shape (a) and HRTEM
image with a inset of electron diffraction pattern. (b)

for a boron nano-cluster solid. "
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Recently, advanced materials with unusual
electronic and/or magnetic properties have been
desired. Aperiodic crystaswith long range ordered
atomic arrangements, for example, present inter-
esting structural properties for the functional ma-
terials above mentioned. Especially, in the com-
posite crystals with plura substructures, avariety
of interesting properties for superconductors or
thermoel ectric materials have been observed be-
causetherearemutual |attice modul ations between
the substructures. The (3+1)-dimensional
superspace group symmetry is the most conve-
nient method to describe the modulated structures
of aperiodic crystals. By the use of the superspace
group approach, the mechanism of hole transfer
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in (S' 2CU203)0_70CU02, “Sr14CU404" hasbeenin-
vestigated.
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Modulated composite structure of (Sr2Cu203)070CuO,
“Sr14Cu24041”.



