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Motivation

Aerosols, which are ubiquitous in the Earth’s atmosphere, are 
comprised of a variety of inorganic and organic compounds. 
The composition of the organic fraction is complex and can 
vary by region. Organic material can dominate atmospheric 
aerosol composition with a substantial amount of the organic 
fraction being water-soluble. The uptake of water by a particle is 
highly dependent upon its chemical composition. Due to the 
variability in the chemical composition of the organic fraction 
for atmospheric aerosol and limited laboratory studies of com-
plex internal mixtures, the ability to generalize the RH depen-
dence of water uptake and optical properties is not well estab-
lished.
 Atmospheric aerosols scatter and absorb radiation, thereby 
influencing the Earth’s radiative balance. Light extinction is the 
sum of scattering and absorption. The extinction coefficient of 
particles (σep) is dependent on the wavelength of light and is 
highly sensitive to particle size. This study addresses the 
impact of changing relative humidity on the light extinction of 
aerosols. The hygroscopic growth of particles of various chemi-
cal compositions (i.e. organic/inorganic content) was studied to 
probe the dependence of water uptake on the composition of 
the organic fraction, thereby relating aerosol light extinction, 
hygroscopicity, and chemical composition.
 Previous laboratory studies have focused on the change in 
the particle diameter as a function of RH, i.e., growth factor (Gf).  
While Gf values are useful in determining the amount of associ-
ated water, Mie theory must be applied to determine light extinc-
tion. Direct measurement of light extinction reduces the uncer-
tainty in the RH dependence of extinction. In this study, we 
probe the connection between aerosol composition, size and 
light extinction directly by measuring fRHext, the ratio of the ex-
tinction coefficient for humidified particles to the extinction co-
efficient for dry particles. 
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Experimental Set-up
Laboratory Relative Humidity Studies
Cavity Ring-Down Aerosol Extinction Spectrometer (CRD-AES)
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Organics Studied with (NH4)2SO4

Results
Sugars and Dicarboxylic Acids

Amino Acids

Complex Mixtures

- Organics contribute to growth
- Additive uptake describes mixtures

- Additive water uptake model overpredicts growth

- All mixtures well represented by additive water uptake

Size Dependence of fRHext

- Due to the additive nature of water uptake, knowledge
ofthe particle size and composition allows accurate

prediction of fRHext

Atmospheric Implications

- Neglect of the organic fraction underpredicts cooling
at the Earth’s surface.

Acknowledgements
This work was supported by the NOAA Climate Forcing

Program and a CIRES Innovative Research Grant.

Sample = Particles and Gases
Particles     Scatter and Absorb
Gases Absorb (and Rayleigh Scattering)

σep = extinction coefficient, τ = time constant, c = speed of light
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σep = extinction coefficient, τ = time constant, c = speed of light
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