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Motivation

• High-contrast grating:

– Structures utilizing low and high index dielectric materials

• Applications:

– Broadband Reflective Mirrors/Transmitters/Absorbers

– Optical Switching/Filters
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Material System

• Epitaxially integrated system grown via Molecular Beam 

Epitaxy

– Patterned SiO2 grating fabricated on GaAs wafers

– Encapsulation and planarization of SiO2 gratings via 

selective/regrowth processes

2.4µm

1.4um
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control: as-grown GaAs
(no gratings)
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Interference fringes evident in FTIR evident in PL
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Interference fringes evident in FTIR evident in PL
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Summary

• Optical characterization of epitaxially encapsulated high-

contrast gratings was performed with FTIR and PL

• Reflectivity was measured and confirmed with theory

• PL was comparable to control

– Enhancement is partly due to changes in transmissivity
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Grating Fabrication 

PECVD



Grating Fabrication
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Grating Fabrication
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Grating Fabrication
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GaAs Overgrowth
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Interference fringes evident in FTIR evident in PL
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Polycrystalline GaAs Formation
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Why Dielectric Metastructures?

• Lossless broadband reflection

• Less material than DBR
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Functionality of Dielectric 

Metastructures
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Defect Density
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Motivation

• Single Crystal vs. Amorphous (QW) 

SiO2

Air
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