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Atmospheric aerosols such as mineral dust, bio-aerosols and volcanic ash can be transported over 
thousands of kilometers away from their source regions. We currently focus on using optical 
signals (spectra) obtained with Raman/fluorescence microscope to collect “optical fingerprints” of 
aerosol samples, i.e., pure material and atmospheric samples collected from different source 
regions. This information can then be used in the context of lidar observations of pollution in the 
atmosphere, e.g., for improved characterization of optical and microphysical properties of aerosol 
pollution, which may lead to improvements of aerosol-typing schemes.  

In regard to the lidar that is part of our LITES (Lidar Innovations for Technologies and 
Environmental Sciences) facility at the University of Hertfordshire (Tatarov and Müller 2021), we 
would like to use the information of optical fingerprints as a step toward vertically resolved 
identification of chemical components of atmospheric pollution (Inaba and Kobayashi 1972). 
LITES combines a unique Lidar Spectroscopy Instrument (LiSsI) with in-situ instruments such as 
Raman and fluorescence microscope, gas and aerosol chambers. 

We present experimental results of Raman and fluorescence spectra of a collection of 40 different 
samples. These samples are well characterized in terms of their chemical composition. The 
samples include mineral dust (quartz, hematite, kaolinite, barite, calcite etc.), and bio-aerosols. We 
investigated these samples under laboratory conditions with two Raman microscopes: one 
microscope is a custom-developed instrument that operates at wavelength 532 nm (CW laser 
operated with 150 mW). The microscope is based on the model Olympus BX51TRF-6. The 
microscope has a spatial resolution better than 1µm. Its spectral resolution is better than 1cm-1. 
The second microscope is a commercial Renishaw InVia that can be operated at wavelength 785nm 
(CW 300mW), Leica microscope and InGaAs CCD camera. 
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