Retrieving radial inhomogeneities in particle composition of single,
levitated aerosol particles using Mie resonance spectroscopy
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Non-refractory submicron particle mass composition
measured With the AMS (Aerosol Mass Spectrometer)
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Colors for the study labels indicate the type of sampling location: urban areas (blue), <100 miles
downwind of major cites (black), and rural/remote areas >100 miles downwind (pink).
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Amorphous solid state of biogenic SOA
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Electrodynamic balance

Liquid
Image of particle

Scattering pattern

Gas Inlet

Coolin
GE]S Outlet _ LIQUId g
T-Sensor 2 ! i _T-Sensor 1.~
RH-Sensor . ) E= Notch
cD 1 1 ! m filters

P Y
E=={

/1]

OCD&

LED point
source

U

Point

e

A=633 nm, 488 nm
TDL 765 - 782 nm

detector

Spectrograph
OMA



Mie Resonance Spectrum or
“Whispering gallery modes” (TDL)
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Water uptake impedance on sucrose particle
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Nonlinear diffusion of
H,O in a droplet

on 1 0( ,. on
—=Ve(D.VN)=——| "D, —
ot (DygVn) 2 ar( 9 8r)

Dy, = T(T,n)

Fick’s second law D"q = f (T)
on

2
E — D"qV n

Zobrist et al., Phys. Chem. Chem. Phys., 13,3514 (2011)



Derive diffusivity

stable liquid
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Shikimic acid
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Mie resonance spectra upon humidification of glassy particle
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Humidification of glassy particle
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Diffusion model
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Comparison diffusion model with resonance intensity location
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