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Spectral fluorescence cross sections at selected excitation wavelengths are material properties, solely depending

on bacteria (species, growth status, life form)

Measurement challenges: Precise absolute calibration of the measuring system

Excact characterization of the aerosol flow

Basic information on

• Strength of fluorescence response of bacteria

• Distinguishability of bacteria by fluorescence

to support LIF stand-off detection

• Detector conception and application tailored design

• Careful choice of optical surrogates for test environments

• Classification 

• Modeling

Motivation and challenges
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Aerosol provision
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Aerosol characterization
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Optical set-up
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Calibration - Overview
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Calibration – Comparison of methods
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Calibration – Adverse Impacts



9

Calibration – Polarization cross check 
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Bacillus subtilis

Fluorescence cross sections
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Fluorescence cross sections
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Comparison compromises due to partially differing conditions
• Single particle / aerosol flow systems

• Bacteria preparation

• Aerosol dryness

• Excitation wavelengths in a range of ± 2 nm

Adaptation of literature values for comparability
• Width of total spectral range

• Spectral resolution
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max : Maximum value of cross section within the spectrum at any wavelength

total: Total value of cross section for the chosen excitation wavelength

… nm: Emission wavelength

Comparison of data
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Achievements

− Raman scattering - preferred calibration method

− Fluorescence response of single bacteria

− Distinguishability of spectral fluorescence cross sections of bacteria

− Comparison with literature in good agreement with some overestimation

Challenges

− Eliminaton of all optical system effects

− Polarization insensitive optical components

− Identical optical process for calibration and measurement

− Improvement of bacteria countability

Limitations

− Cross section data approaching true bacteria properties

− Necessity to compare data within the same system for reliable results

− Availability of alternative calibration substances

− Present restriction to bacteria of BSL1

Outlook
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