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On the Complex Refractive Index of Silicon

— Wavelength from an Millimeter to a Few Micronmeters —
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Abstract

Complex refractive indices of silicons are calculated by using the Lorentz classical
theory in a wavelength range of 1 millimeter to five micronmeters. Reflectivities normal
to a silicon surface are also calculated. The main conclusions from the results of calcu-
lations are as follows: (a) For any wavelength (2), there exists the carrier density (7zmin)
to which the reflectivity becomes minimum, and the relation of 2 and smin are Zocnghy
(b=0.48~0.49), (b) In a temperature range of 200~400°K, complex refractive indices of
P-type silicon are almost independent of the temperature, while those of N-type are
slightly dependent and those of the case of high injection are dependent to some extent
(especially in a range of long wavelengths).
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