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Third-order nonlinear optical properties of

phosphorus-doped silicon nanocrystals
M. Tto, K. Imakita, M. Fujii and S. Hayashi

Department of Electrical and Electronic engineering, Kobe University

Third-order nonlinear optical properties of Phosphorus-doped silicon nanocrystals (P-doped

Si-ncs) are studied by Z-scan technique in femtosecond region around 1.6 eV. The nonlinear

refractive index (ny) and two photon absorption coefficient (3) of P-doped Si-ncs are much

larger than those of pure Si-ncs. The enhancement of ny is accompanied by the increase of

linear absorption in the same energy region, suggesting that impurity-related energy states

are responsible for the large nonlinear optical properties of P-doped Si-ncs.
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