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Context: Si-based particles are synthesized from cyclohexasilane and a silicon coordination complex in supercritical hexane, a synthesis route which produces
monodisperse spheres with control over particle size. A solution-based self-assembly method deposits the particles into a close-packed monolayer and optical
properties are measured. Mie Theory calculations of single particles are compared to ellipsometry measurements of films of particle assemblies. We demonstrate
that a this material, synthesized from an entirely bottom-up approach, has high quality factor resonance in the near-IR with magnetic permeability p# 1.

1. Supercritical Synthesis of Si Particles
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* Supercritical synthesis produces monodisperse Si-based spheres
* Control over particle size from 400 nm to 1 um

e Addition of silicon coordination complex to cyclohexasilane results in smaller particles and
growth of thin SiO,N, shell

Scale bars = 200 nm

Si Spheres in
2:1 BuOH:EtOH
mixture

2. Self-Assembly of Particles Toward Monolavers

BuOH + Si Spheres
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* Assembly method effective for large areas (1 cm?)
* Produces closely-packed particles - silica shell serves as spacer between resonators

* Films transmit purple light, while red light is reflected

3. Optical Characterization

Simulated Scattering of Single Particles Ellipsometry Measurement on Particle Film
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