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This project develops photonic membrane metasurfaces utilizing top-down
fabrication methods to achieve strong light-matter interaction at the atomic
scale for low-dimensional materials. Low-threshold and high-quality factor
surface light emitters are presented.
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Experimental

Dielectric membrane metasurfaces are primarily manufactured using an
electron-beam lithography system and a reactive-ion etching system. Given the
need for large-area and intricate metasurface structures, chemically amplified
resist is employed, and the corresponding process is optimized to define the
metal mask pattern and facilitate the dry etching process for dielectric
membrane metasurfaces. Once the metasurface pattern is established, backside
etching is conducted using chemical wet etching to achieve the membrane
structure
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Results and Discussion

A silicon nitride membrane metasurface, designed as a hexagonal hole-array
photonic structure, is fabricated with a hole diameter of 190 nm, a period of
410 nm, and a membrane thickness of 200 nm. The metasurface exhibits strong
and narrow-band photoluminescence enhancement from the silicon nitride,
with high-quality factors.
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