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Blue emission from Si vacancy defects in Si nanostructures

HU Dong-Sheng WU Xing-Long® XIONG Shi-Jie HUANG Gao-Shan ZHANG Zheng-Yi
National Laboratory of Solid State Microstructures and Department of Physics Nanjing University Nanjing 210093 China

Abstract We report recent experimental and theoretical results on the blue emission from Si nanostruc-
tures. Four groups of Si nanostructures with and without B-SiC nanocrystals were fabricated to clarify the origin
of a blue emission with a double-peak structure at 417 and 436 nm. Spectral analyses and microstructural obser-
vations show that this blue emission is related to the existence of excess Si atoms in the Si nanostructures. The
energy levels of electrons in Si nanocrystals with vacancy defects formed from excess Si atoms are calculated and
the characteristics of the density of states coincide with the observed double-peak emission. The present work

provides a possible mechanism of the blue emission at 417 and 436 nm in various Si nanostructures.
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