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In situ sampling with particle size spectrometersis an important method to provide detailed size spectrafor
atmospheric aerosol in the troposphere and stratosphere. The spectra are essential for understanding aerosol
sources and aerosol chemical evolution and removal, and for aerosol remote sensing validation. These
spectrometers are usually bulky, heavy, and expensive, thereby limiting their application to specific airborne
platforms. Here we report a new type of small and light-weight optical aerosol particle size spectrometer that is
sensitive enough for many aerosol applications yet is inexpensive enough to be disposable. 3D printing is used
for producing structural components for simplicity and low cost. Weighing less than 1 kg individually, we
expect these spectrometers can be deployed successfully on small unmanned aircraft systems (UASs) and up to
25 km on weather balloons. Immediate applications include the study of Arctic haze using the Manta UAS,
detection of the Asian Tropopause Aerosol Layer in the Asian monsoon system and SAGE |11 validation
onboard weather balloons. Results from recent test flights onboard the Manta UAS will be presented.
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Figure 1. Computer-aided Design model of the small and light-weight optical aerosol particle size
spectrometer.



