Light extinction spectrometry

Basic setup

Aggregates formation:

-Spraying and drying of µdroplets -Suspensions of silica nanobeads 30% in mass (/ water); 99.9% SiO 2 ; spherical; quasi-monodisperse (e.g. 85+/-7nm)

-Test chamber Mixing chambers, Length/diameter: 1 x 0.09m Optical windows & traps (SEM-TEM analyses)

(2) Projection onto circumscribed sphere:

(3) Synthetic SEM images:

(4) Synthetic TEM images:

Light extinction spectrometry

Scattering models : T-Matrice vs. Lorenz-Mie Theory with "effective refractive index"

For aggregates of other sizes & geometrical volume fraction:

Light extinction spectrometry

Scattering models : T-Matrice vs. Lorenz-Mie Theory with "effective refractive index"

Good agreement with T-Matrix results for large buckyballs

The optimal volume fraction is very close to the morphological one: 

  Basic equations for optically diluted medium, small particles, no collection of multi-Basic equations for optically diluted medium, small particles, no collection of multi-Basic equations for optically diluted medium, small particles, no collection of multi-, firsts derivatives,&), : Regularization parameters (truncated singular values, L-Curve,...), : a regular pentagonal-hexagonal surface latticeModels to describe the morphology of particles Buckyball-shaped aggregatesSilica aggregates of nanoparticles (1) Geodesic dome model starting with the icosahedron n p =92 (Bore)
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→ limited in size and complexity (references ?)

Onofri et al. Optics Express 30:2881-2890 (2022)

Light extinction spectrometry

Particle nucleation and growth in a low-pressure Argon/Silane discharge

Measured PSD Corrected spectra

Photonic Lab-on-a-Chip (PLOC) -Channels could be further optimized to fit the optical properties, size and concentration of the particles -Better control the SNR of the transmittance signals.

Perspectives

-Increasing the optical path length with wave guide s -Integrating a microfluidic-controlled optical router for multiplexed analyses