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The Tauc’s method [1] is a much-preferred optical band gap (OBG) evaluate method for
amorphous (or glassy) materials. However, regardless its clear and simple purpose, it has been
routinely and incorrectly applied to study crystalline semiconductors and dielectrics.

In Tauc relation the density of electron states is close to the VB and CB extrema and it is
proportional to the square root of the photon energy E. Thus, the Tauc’s bandgap Etauc Of any
amorphous semiconductor can be determined by extrapolating the linear least squares fit of
absorption « curve (a-E)Y? to zero “(a-E)¥2 versus E” plot. Assuming a constant dipole transition
matrix element, another possibility to determine OBG is to apply the Cody relation [2], in which
the Cody’s bandgap Ecogy arises from the extrapolation of the linear least squares fit of (a/E)Y? to
zero “(a/E)Y? versus E” plot.

In spite of the method chosen to determine the OBG of either crystalline or amorphous materials,
all of them are influenced by the a(E) spectrum and its following data analysis [3].

Recently very nice revision on OBG was published by A. R. Zanatta [3] proposing a unified
methodology to its determination for semiconductors by applying the sigmoid-Boltzmann function
to fit a(E) spectra and obtain OBG, which works well in case the a(E) spectra is measured at high
enough photon energies.

In this work we propose an alternative by using the Johs-Herzinger generalized critical point model
[4] or Herzinger-Jobs parameterized semiconductor (HJPS) oscillator function [5] to directly fit
the a(E) spectra. The results are discussed for amorphous and crystalline ZnO, ZnO; and YHO [6]
thin films by applying Tauc, Cody, sigmoid-Boltzmann function and HJPS.
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