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Directional Control of Emission from Monolayer MoS, by Mie Resonant Silicon Nanosphere
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Monolayer transition metal dichalcogenides (1L-TMDCs) exhibit stable photoluminescence (PL)

originating from excitons confined in the in-plane direction. However, because of the substrate with

refractive index higher than that of air, the light-extraction efficiency into the air in 1L-TMDCs is low,

which hinders the performance of light emitting devices. In this work, we propose a crystalline silicon

nanosphere (Si NS) exhibiting Mie resonances to control the emission directionality of 1L-TMDCs.

We first analyze the radiation from a dipole close to a Si NS by calculations. We then experimentally

investigate PL spectra of 1L-MoS; on which differently sized single Si NSs are placed. We

demonstrate the emission directionality defined by the top-to-bottom ratio of the PL intensity by

measuring the PL spectra from the Si NS side (Top) and the 1L.-MoS; side (Bottom).
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