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Comment on “Mie Resonances, Infrared Emission, and
the Band Gap of InN”

In a recent Letter [1] Shubina et al. carefully studied the
optical properties of two representative sets of InN epi-
layers grown by both plasma-assisted molecular beam
epitaxy (MBE) and metal-organic chemical vapor deposi-
tion on sapphire and other substrates. The authors observed
a correlation between the occurrence of infrared (IR) pho-
toluminescence (PL) and In precipitates. They concluded
that the observed PL can hardly be attributed to the near-
band-edge luminescence. The principal absorption edge
should be situated at significantly higher photon energies.
They suggested that resonances due to scattering or ab-
sorption of light in InN layers containing clusters of me-
tallic In may have been erroneously interpreted as the IR
band gap absorption in tens of papers.

A very strong argument for their conclusions and inter-
pretation is based on the measurement of the absorption
edge of a MBE sample almost free of In inclusions using
thermally detected optical absorption (TDOA) at a tem-
perature of 0.35 K [Fig. 2(c) [1]]. It was claimed that the
gap energy in a TDOA spectrum corresponds to the posi-
tion of the kink between the constant and the slope parts in
the absorption spectrum, which is near 1.4 eV. They at-
tempt to conclude that the true band edge of InN is some-
where here. They claim that simulations of optical
absorption of InN with 2% of metallic In for various
depolarization factors (Fig. 5 [1]) show that resonance
absorption shifts the absorption spectrum down to the IR
range.

Unfortunately the authors have overlooked or ignored
arguments against their interpretation of the optical ab-
sorption and the conclusion concerning a gap of about 1 eV
for InN. First, in all recent theoretical and experimental
studies a characteristic line shape of the dielectric function
(DF) of InN has been found [2-4]. Independent of the
exact value of the calculated or measured gap, there ap-
pears a steep increase of the imaginary part from its onset
to a plateau in a wide photon energy range as a conse-
quence of the nonparabolicity of the band structure around
the I" point. It seems that this transition region in Fig. 1(c)
[1] has been incorrectly identified as the fundamental gap.
Moreover, the corresponding sample with a high carrier
concentration up to 8.4 X 10" ¢m ™3 should exhibit a huge
Burstein-Moss effect of at least 0.4 eV [5] that cuts the
absorption above the fundamental gap as seen in the
spectrum.

Second, in Ref. [1] the possible influence of In inclu-
sions on the absorption line shape was modeled employing
effective medium theory. The host InN material was simu-
lated using optical data with an absorption threshold of
about 2.4 eV [6]. This value contradicts the conclusion of
the paper and, more importantly, gives poor agreement
between measured and simulated absorption spectra in
Fig. 5 [1]. We have repeated the simulation for 2% In
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FIG. 1.  Absorption spectrum simulated for InN with 2%
metallic In (dashed line) compared with the measured spectrum
(solid line) for an In-free sample [4] that is used in the effective
medium theory.

contents and a depolarization factor of 0.07 using a pre-
viously reported DF of InN [4] but allowing a variation of
the gap. For 2.4 and 1.4 eV we find again no agreement
with the measured spectrum. However, the spectrum in
Fig. 1 simulated for an onset of the InN absorption at
0.9 eV (expected for a Burstein-Moss shift due to a carrier
concentration of 2 X 10! cm™?) fits the TDOA spectrum
in Fig. 5 [1] extremely well. The observed absorption
maximum around 1 eV is indeed a consequence of metallic
In inclusions.

Summarizing, we cannot agree with the identification of
the kink position at about 1.4 eV in the optical absorption
as the position of the fundamental gap of InN. Rather, all
the absorption spectra presented in Ref. [1] can be consis-
tently described in terms of the novel InN with a gap
smaller than 1 eV.
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