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Significance of Aerosol Phase State

Cheng et al.,2022

Deployment of TBS with STAC

Size and Time resolved Aerosol Collector



Vertical Variation of Aerosol Composition, RH and Temperature 

• Carbonaceous particles
dominates at 100m and
300m

• Sulfate particles dominates
at 200m (ascending &
descending)

1

2

3

4



Solid Semi-solid Liquid
Deformation of particle shape upon impaction

Aspect ratio= 𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉
𝒘𝒘𝒉𝒉𝒘𝒘𝒉𝒉𝒉𝒉
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Tilted Peltier Stage

• Ambient condition (RH~41 to 55%, Temperature~0.9 to -1.9°C)
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 25%~75%  Range within 1.5IQR  Median
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RH: 56% ; T: -1.9°C
STAC at 100m (Ascending)

RH: 53%; T: -1.3°C
STAC at 200m (Ascending)

RH: 42% T: 0.9°C
STAC at 300m (Ascending)

RH: 54% T: -1.6°C
STAC at 200m (Descending)
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• Carbonaceous dominant sample  contains more solid-like particle
• Sulfate dominated sample contains more semi-solid and liquid-like particles 
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Probing Vertical Gradient of Aerosol Phase State



Key findings & atmospheric implications
Variability of aerosol phase over scale is probed
 Aerosol phase variability stems from multiple factors
 Improve understanding of aerosol-climate interaction
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