
0.03 THz and up to 1.4 THz, with output power of several
hundreds of milliWatts at low frequencies and about 1 mW at
high frequencies. There are already ampli� ers, such as InP-
based high electron mobility transistor, able to amplify at
1 THz at room temperature[4, 5]. THz wireless commu-
nications are a hot topic[6] and already serious concerns
about public health are raised[7].

Therefore, various materials are searched today to protect
both equipment and human beings against unwanted THz
radiation, since biological effects of such radiations may be
dangerous[8]. Electromagnetic interference(EMI) shielding
materials for THz spectrum are now dominated by carbon-
based nanomaterials, such as carbon nanotubes[9, 10], and
graphene[11], which are very often mixed with polymers,
thus forming nanocomposites. A recent review regarding EMI
shielding of carbon-based nanomaterials is found in[12].

In this paper, we investigate the THz EMI shielding
properties of the aerogalnite(aero-GaN) which is a new ultra-
porous semiconductor nanomaterial formed by an inter-
connected network of hollow GaN microtetrapods(with the
wall thickness in the nanometer scale). The fabrication
method and its physical properties are described in detail
in [13].

2. Experimental

GaN microtetrapods were fabricated as follows. Ultrathin
layers of GaN have been grown on sacri� cial ZnO micro-
tetrapods, with arms diameter of 2–10� m and lengths from
20 to 100� m. The growth process occurs in a hydride vapor
phase epitaxy system, which is equipped with a four-temp-
erature-zone-heated horizontal reactor. In the source zone, at
850°C, gallium chloride is formed as a result of chemical
reactions between gaseous hydrogen chloride and liquid
gallium. The formed GaCl interacts with gaseous NH3 in the
reaction zone and initiates the GaN growth process at 600°C
for 10 min, followed by another 10 min growth at 850°C,
when the GaN layer is grown uniformly on the surface of
ZnO microtetrapods. The� ow rates for HCl, NH3 and H2

equals to 15 sml min� 1, 600 sml min� 1 and 3600 sml min� 1,
respectively. Note that at the growth temperature, GaN
deposition is accompanied by simultaneous gradual decom-
position and removal of the underneath ZnO template, which
occurs due to harsh reaction corrosive conditions. The density
of ZnO microtetrapods in the initial interconnected network
was 0.3 g cm� 3, which decreased about 20 times after GaN
growth and ZnO removal. Figure1 depicts the SEM images
of the aerogalnite sample at different magni� cations. An
optical image of the aerogalnite sample under investigation is
presented in the inset of� gure 1(a), while a single hollow
microtetrapod of GaN is presented in the� gure1(c).

For the terahertz characterization of the material, a bulk
sample was prepared in the form of a layer of 1.3 mm in
thickness and of about 1 cm in diameter. The layer was� xed
inside a brass ring between two stretched polyethylene� lms
with a thickness of 8� m (see� gure1). We have additionally
investigated a slightly denser(by about 12%) sample that was

prepared by gentle pressing the as-grown material between
two plane surfaces. THz spectra of complex dielectric
permittivity � *(� )�= �� �(� )�+ �iɛ�(� ) were measured with the
help of commercial time-domain spectrometer TeraView TPS
3000. The measurements were realized in the range
� �= �4–100 cm� 1 and temperature intervalT from 4 K to
300 K. The spectra of real and imaginary permittivity are
determined directly in the transmission geometry via mea-
surements of the complex transmission coef� cient(amplitude
and phase) of the plane-parallel samples(Note that at the

Figure 1. SEM images of the interconnected network of aero-GaN
hollow microtetrapods at different magni� cations. The inset in(a)
shows the optical image of the aerogalnite sample in the THz
measurement holder.
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