Periodic arrangements of Si quasi-spheres
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Abstract

Silicon photonics has gained increasing interest in recent years as it promises high performance, cost-
effective integrated optical devices. The advent of Si fabrication techniques at the micro and nano-
scales, in conjunction with the interesting optical properties of this material, such as its high refractive
index, has enabled the development of new methods of light confinement, which allows them to behave
as excellent resonators with ultra-high quality factors.

In particular, Si microspheres offer a great potential for sunlight harvesting applications [1,2] since they
can exhibit absorption cross sections higher than one in the visible, and boost absorption at the
bandgap edge at wavelengths above 1200 nm. Indeed, a PV device was recently reported in single uc-
Si microspheres, with diameters in the range 1-3 um, showing experimentally the band-to-band
resonant absorption enhancement in the NIR frequencies up to A=1600 nm.

There are already a few methods that allow to produce silicon microspheres with sizes in the
micrometer range. One of the most promising methods is the synthesis in gas phase by CVD [3]. This
method, which can be potentially scaled for mass production, allows for the production of amorphous
and polycrystalline Si particles in the size range 0.5-8 um and with exceptional spherical and surface
quality. However, the fabrication of monocrystalline particles with controlled size, and the ability to
precisely control the distribution over a surface still remains a challenge. In this poster we present a
material consisting of high-quality monocrystalline silicon quasi-spheres with a controlled size and
distribution over the surface. This material offers high possibilities in any field where light managing
plays an important role, such as photovoltaics and photodetectors.
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Figures

SEM image, top view, of a square array of monocrystalline silicon quasi-spheroids.
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