[T

"R

LS ERRRREEE NIV EN TR A EE TN O]

FlifB2E Vol. 18, No. 3, pp. 128133, 1997

Si7 7 RXEF—EFOEBHEOBE &EEFIRE

m OB %
FOR TSR SEMENEESN ®152 WEHEBRERAMUI2-12-1
(1997451 A 28 H HE)

Geometries and Electronic Structure of 8i Clusters and Si-Cluster Solids

Susumu SAITO

Department of Physics, Tokye Institute of Technology
2-12-1 Oh-okayama, Meguro-ku, Tokyo 152

(Received January 28, 1997)

The electronic structure of Si clusters strongly depends on their bond network. Various Si solids including amorphous
Si and Si-cage compounds can be considered o be cluster solids not only from their geometries but also from the electronic
structure since many important features of cluster electronic structure are conserved in their solid phases. $i clusters and

their solids are scientifically interesting and technologically very impertant in terms of the systems,
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Fig. 1 (a) Six-membered-ring cluster and {b) five-membered-
ring cluster obtained by using the sp® model potential.

Fig.2 20-atom regular dodecahedron cluster by the sp® model
potential.
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Fig.3 Si, cluster geometries with the highest-occupied-state electron density given by using the density-functional theory.
(a) and (b} correspond to the initial sp* geometry and the optimized geometry, respectively.
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Fig. 4

Interatomic distances in Siy cluster given by the gaussian broadening. (The broken

line is for the six-membered-ring Siy, cluster.)
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Fig. 5 Gaussian-broadened density of states for valence elec-
trons in Sis (selid line) and Si; (broken line).
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Fig. 6 Siy lattice which can be considered to be the beo-type
lattice of Siz clusters.
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Fig. 7 Comparison of the Siy-cluster density of states (upper
curve) and the Si.-lattice density of states (lower curve).
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