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Notes on Fitting Calculations Using Time-Domain Spectroscopic Data

Osamu Morikawa!, Masami Fujita?, and Masanori Hangyo®

Abstract

The electromagnetic (EM) responses of the free carriers in Si wafers are known to have
characteristic dispersion in the sub-THz region and to be well described by the Cole-Davidson (C-D)
model. The EM responses of a Si wafer in the sub-THz region are experimentally measured by the
time-domain spectroscopic method (TDS). From the EM response, the model parameters are
determined by the fitting calculation, which can be performed both in the time domain and the
frequency domain because the data in these two domains can easily be transformed into each other by
the Fourier (inverse-Fourier) transformation. In this report we investigate whether the calculation
should be performed in the time domain or the frequency domain for the data obtained by the TDS
employing a multimode laser diode (MLD-TDS) and show that the frequency-domain calculation is

preferable.
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