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Abstract:

Airborne nanoparticles, produced as a result of natural and anthropogenic activities, are
important from environmental and human health perspective. The behavior of these particles
in their immediate environment is strongly dependent on their size. Size distribution
measurement of these particles is best achieved using a differential mobility analyzer (DMA).
In a DMA, particles are classified based on their response to applied flow and electrical force
fields. While DMAs are very accurate, size distribution measurements with these
instruments require significant time (~ 5 minutes) and nanoparticle measurements are often
compromised by diffusion of these particles in the instrument.

In this talk, I will present theory of DMA operation and recent advances in our group to make
near real-time measurements of airborne nanoparticles using fast scanning DMAs. 1 will
present theory of fast scanning and our new approach to represent instrument characteristics
or transfer functions. Experimental results validating our theoretical approach will also be
presented. | will also discuss the effect of the force field non-uniformities on particle spatial
distribution in the DMA for diffusing particles and its effect on measurement resolution.
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