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Synthesis of Highly Efficient Far-Red Emitting Silicon Quantum Dots: Quantum Size Effect
vs. Surface Effect ('Graduate School of Advanced Science and Engineering, Hiroshima
University, *N-BARD, Hiroshima University) OYuito Oba,' Ken-ichi Saitow!'

Quantum Dots (QDs) are luminescent nanocrystals of a semiconductor material. Recently,
cadmium-based and perovskite QDs with high optical performances have attracted much
attention. However, heavy-metal-free QDs such as silicon quantum dots (SiQDs) have been
significantly desired by considering environmental concerns.

In this study, SiQDs with varying sizes and structures were synthesized by altering chemical
etching times. The structure and optical properties of their SiQDs were characterized by 7
different methods. The obtained comprehensive analysis elucidated the effects of quantum
confinement and surface effects on the optical properties of SiQDs.
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