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Abstract: Aerosol size distribution and hygroscopicity are among key
parameters in determining the impact of atmospheric aerosols on global
radiation and climate change. In situ submicron aerosol size distribution
measurements commonly involve a scanning mobility particle sizer (SMPS).
The SMPS scanning time is in the scale of minutes, which is often too slow to
capture the variation of aerosol size distribution, such as for aerosols formed
via nucleation processes or measurements onboard research aircraft. To solve
this problem, a Fast Integrated Mobility Spectrometer (FIMS) based on image
processing was developed for rapid measurements of aerosol size distributions
from 10 to 600 nm. The parallel comparison between the FIMS and SMPS
demonstrated excellent agreement when measuring aerosols with various size
spectra, but by simultaneously measuring aerosols with different sizes, the
FIMS provides aerosol size spectra nearly 100 times faster than the SMPS.
Recent deployment onboard research aircraft demonstrated that the FIMS is
capable of measuring aerosol size distributions in 1s, thereby offering a great
advantage in applications requiring high time resolution. Such a system
reduced the time of measuring the hygroscopic properties of submicron
aerosols (six sizes) to less than three minutes in total, with an error within 1%.
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