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Nanostructured zinc oxide (ZnO) attracted
great attention over the recent years because of
its interesting properties, which make this kind of
material particularly appealing for a wide range
of applications (Ohmic contacts, Schottky con-
tacts, LEDs, LASERs, transparent FETs, pho-
todetectors, solar cells). Indeed ZnO, as bulk
or thin film, is a very attractive material thanks
to its features, like wide band gap, large exciton
binding energy, chemical stability, biocompatibil-
ity, piezoelectricity, nonlinear optical effects and
radiation hardness. When passing from bulk ma-
terial to nanostructures, the interest is highly en-
hanced, since the properties coming from the re-
duced dimensionality of nanostructures add to
the intrinsic ZnO properties. Furthermore, the
intense studies in this research field are pro-
moted by the possibility to realize a huge vari-
ety of ZnO nanostructures, such as dots, wires,
rods, tetrapods, belts, tubes, needles, hierarchi-
cal structures and so on.

Figure 1. SEM-FEG mucrograph of ZnO nanopyra-

mids deposited with ArF at 5 Pa of Oxygen.

Laser ablation is a powerful technique for the
deposition of ZnO nanostructures. In fact, de-
pending on the deposition parameters, like laser
wavelength, substrate temperature, oxygen back-
ground pressure, nanostructured films with dif-
ferent morphologies can be obtained. We have
demonstrated the growth of different ZnO nanos-

tructures, such as columns, pencils, hexagonal
pyramids, hexagonal hierarchical structures, as
well as smooth and rough films, by means of ex-
cimer pulsed laser deposition (PLD), without the
use of any catalyst. The substrate temperature
was varied from 500 ?C to 700 ?C, at oxygen back-
ground pressures of 1, 5, 50 and 100 Pa. More-
over, very different film morphologies were ob-
served when different laser wavelengths (248 nm
or 193 nm) were used to ablate the bulk ZnO
target. Photoluminescence and X-ray diffraction
measurements revealed the good quality of the
samples, in particular of those deposited using
the ArF laser. The technological applications of
these films, as gas sensors, have been successfully
tested.


