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Silicon nanowire with a complex structure
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Nowadays a continual growing demand for green energy production, smart grids, energy storage,
electric vehicles etc. boosts up a need for new technology approaches. One of the solutions is con-
version of the solar energy into various forms of energy mostly chemical bond or electric energy.
At this moment, silicon seems to be the best choice for the sunlight absorbing materials.
Nevertheless, indirect bandgap of crystalline silicon and relatively low conductivity of amor-
phous silicon are the great disadvantage in construction of photovoltaic devices. We hope that
prepared silicon nanowires (SINWs) with a complex structure allow a solution of such challenge.
SiNWs long up to 10 um and thick about 100 nm were synthetized using silane as a precur-
sor by means of CVD technique at 500 °C on molybdenum or stainless steel substrates in a qurtz
tube placed in a furnace. Transmission Electron Microscopy showed that the jacket consists of
nanocrystal of size 1-2 nm. Thin crystalline core thick ~10 nm grew in <110> direction. It is com-
monly recognized that very small silicon nanocrystalls having size less than 5 nm are governed by
quantum size effects; for example their indirect bandgap merges into a direct one (Fig.).

Figure: Quantum size phenomenon for semiconductor with indirect bandgap [1]

Reference )
(1 ]. Dian, L Jelinek, Chem. listy, 104, 770-777 (2010)

Acknowledgments
This work was supported by the Grant Agency of the Czech Republic (grant No. 15-08842)).

| 112 |

mmrl\'rl‘Wmmmmmmmmmmmmmmmmmmmmmmmm




