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	[image: ]Abstract: Semiconductor nanostructures such as nanowires (NWs) and nanocrystals (NCs) are anticipated for the realization of next-generation high-speed field-effect transistors, high efficiency solar cells, high-capacity Li ion batteries and so on. In this meeting, the first two applications using NWs and NCs are introduced. Core-shell NWs composed of Si and Ge can realize high mobility transistor channels, since the carrier transport region can be separated from the impurity doped region, resulting in the suppression of impurity scattering. The direct evidence of hole gas accumulation in impurity undoped regions in core-shell NWs was obtained by the Fano effect appeared in optical phonon modes (Fig. 1). SiNW solar cells using the core-shell fabrication process improve the energy conversion efficiency by constructing radial pn junctions in SiNWs. This structure also has an advantage of significantly low light reflection. A new solar cell paradigm has also recently been proposed using non-radiative energy transfer (NRET) between semiconductor QDs and SiNW solar cells (Fig. 2). The maximum energy conversion efficiency of 14.3 % has been obtained so far.
[1] X. Zhang et al., ACS Nano 13, 13403 (2019). [2] N. Fukata et al., ACS Nano 9, 12182 (2015). [3] N. Fukata et al., Small 13, 1701713 (2017). [4]  M. Dutta, et al., ACS Nano 9, 6891 (2015). [5] M. F. Abdelbar et al., Nano Energy 77, 105163 (2020). [6] Mostafa F. Abdelbar et al., Nano Energy 89, 106470 (2021).



image1.jpg




image2.png
\7 bulk Ge.

— p-Sili-Ge/p-S|

Si Ge Si GeSi

280 290 300 310
=——50 nm Raman shift (cm™')

Figl. (a) EDX image of Si/Ge/Si core-double shell NWs
and (b) Ge optical phonon peaks observed for bulk Ge,
Si/Ge core-shell and Si/Ge/Si core-double shell NWs
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Fig. 2. (a) A SEM image of SINW arrays. (b) I-V
curve of SINW solar cell coated with SiQDs. The

inset shows NRET/RET mechanism.




