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Abstract

Using the newly developed prototype Aerosol Particle Spectrometer with Depolarization and Fluorescence
(APSDF) by Droplet Measurement Technologies and a modified BIO-IN Sensor [Bundke et al., 2010] the linear-
and circular- depolarization properties of different test aerosol, dust samples , volcanic ashes as well as different
biological particles were investigated. First results demonstrate that we are able to identify different particle
populations in one sample by analyzing the density distribution of the sample using size, depolarization and
fluorescence measurements as orthogonal coordinates of a 3-dimensional space.

Method:

The APSDF and the modified BIO-IN sensors both illuminate an aerosol beam with a 405nm laser. Particles
will scatter the light. Particles of biological origin will also show intrinsic fluorescence emissions by excitation
of mainly Riboflavin, also known as vitamin B2. Riboflavin is a substance, which is part of the citric acid cycle
and omnipresent in all living cells. Fluorescence emissions are omni-directional and collected over a large solid
angle by both instruments for wavelengths larger 420nm.

In case of the BIO-IN Sensor, the incident laser light is circular polarized by introducing a quarter-wave-
plate tilted by 45◦ to the principal polarization axis. The circular depolarization ratio (p44/p11) of the scattering
matrix is measured in backward direction by two photomultipliers at 110◦ scattering angle using a combination
of a 405nm zero order quarter-wave-plate and a 405nm zero order beam splitting cube to analyze the two circular
polarization components.

The APSDF measures the linear depolarization of the incident linear polarized laser light at 168◦ by the
ratio the (horizontal) polarized scatter intensity measured at -168◦ to the total backscatter (measured at +168◦

scattering angle).
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