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ABSTRACT
Cobalt-induced identical clusters have been grown on Si(111)-(7x7). In situ scanning tunneling microscopy (STM) studies show
that the clusters are accompanied by voids created by two missing adatoms. We explain the atomic structure of these clusters
by first-principles total energy calculations. The electronic structure of the clusters are investigated by bias dependent STM,
scanning tunneling spectroscopy and real-space multiple-scattering calculations. Spectroscopic studies on the clusters indicate

a band gap of ~0.8 eV, suggesting localized nonmetallic behavior.
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i.e. identical clusters and, attracted much interest in recent MISSIng Si center adatoms

days [1-2]. Such low dimensional structures with interesting

quantum properties are important not only for fundamental

scientific interest but also for wide variety of potential

nanotechnology applications. We have studied the early

stage interaction of reactive metal Co with Si(111)-(7x7) [3,4].
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combined study of bias dependent STM, scanning tunneling % Lo (ii) STS Measurements on a magic cluster

3 AYa0x T

Magic cluster

spectroscopy and real space multiple scattering calculation 3 ¥ ) A ALS
[5]. B RO OO ¢ -0.35 V: Partially filled adatom bands
-0.7 V: Completely filled rest atoms

N\

gos
o g0 2 w0
PRT:

Same identica/ cluster,

0

For clean Si surface area:

-1.8 V: Corner hole and Si-Si
sur ing the adat

(dUdV)/(IV)

Initiated with the liberation
of 3 original Si center +0.95 V: Si adatom backbonds in the

RESULTS AND DISCUSSION TLLEY TS of 8 ongoal 81 oan

3 liberated Si center adatoms © Co adatom
Top and side view Site X filled by a Co 32 ::M: :\.:0 LoT Ao:E :\.’s) 24
Two surface states at -1.7 Vand 1.2V,

A.Coi i i ter formation on Si(111)-(7x7) W ., i1 growth starts? o 0
J left at and a flat gap region from -0.3 V to

> 3 Si atoms at layer ¥
> 6 Co atoms at next layer Y and Z > (dli/dV)/(I/V) & LDOS +0.5V

On a magic cluster:

Filled
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D. Calculation of STM images
Method:

(iii) RSMS calculati
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