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Calculated Polarizabilities of Diamond and Silicon Nanoclusters1

SUDHA SRINIVAS, Physics Department, Northeastern Illinois University, Chicago,
IL 60625, KOBLAR JACKSON, Physics Department, Central Michigan University,
Mt. Pleasant, MI 48859, MINGLI YANG, Institute for Nanobiomedical Technol-
ogy and Membrane Biology, Sichuan University, Chengdu 610041, China, JULIUS
JELLINEK, Chemistry Division, Argonne National Laboratory, Argonne, IL 60439
— A scheme for decomposing the electric polarizability of a system into site-specific
contributions is applied to hydrogenated nanoclusters of carbon and silicon. Site-
specific dipole moments and polarizabilities are obtained from the response of charge
densities to external electric fields, and decomposed into local and charge transfer
components. We study changes in the polarizabilities of the C and Si atoms as the
clusters grow in size. We find that exterior atoms have larger polarizabilities than
interior atoms and that the charge transfer contribution to the total cluster polariz-
ability increases with cluster size. We examine the relationship between the atomic
polarizabilities in these clusters and bulk polarizability in carbon and silicon.

1This work was supported by the Office of Basic Energy Sciences, Division of Chem-
ical Sciences, Geosciences, and Biosciences, U. S. Department of Energy under grant
number DE-FGO2-03ER15489 (KAJ, SS, and MY) under contract number DE-AC-
02-06CH11357 (JJ).

Sudha Srinivas
Physics Department, Northeastern Illinois University, Chicago, IL 60625

Date submitted: 29 Nov 2008 Electronic form version 1.4


