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Scenarios

intended release accidental release

infrastructure targets industrial accidents

public / crowded targets
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Fast detection and early identification of hazardous substances
with low risk for people and low false alarm rates are essential!
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Detection schemes

laser-based detection
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CBE detection techniques
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Experimental Setup
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Temporal measurements of more bacteria

Laser excitation wavelength: 355 nm Laser excitation wavelength: 355 nm
Detection bandpass Filter around: 460 nm Detection bandpass filter around: 460 nm
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Fluorescence intensity varies strongly for different samples.
=> Setup integrated for automated laser pulse energy adjustment
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Reproducibility / Concentration dependence

substance class

Measurements of 9 different substances
with 3 different concentrations

Repeated on 3 different days

Beta Carotene and pesticides solved In
diethyl ether

Bacteria diluted with phosphate-buffered
saline (PBS)

Measured in laboratory with standoff
distance of 5m

Number of lifetime channels reduced to one
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Reproducibility / Concentration dependence

substance class @ o] [=
o o

w0 [}

Beta Carotene Natural dye = 06 1 =
o o o

Oxyfluorfen Pesticide 5 ] T
! w © | ©
Terbuthylazine Pesticide @ @

‘ \ : -_-‘__‘.‘.‘ \ | / . \\ \ ’
I,F‘ & __."\_3‘;‘._ _-‘_: -"_:‘-_ > £ : g N S—— -
Isoproturon Pesticide e e
300 350 400 450 500 550 600 650 300 350 400 450 500 550 600 650
o w wavelenath (nm) wavelenath (nm)
Piperine Pesticide

u,
u,

7%



DLR.de ¢ Chart 10 > 4™ International Symposium on Development of CBRN Protection Capabilities > Florian Gebert > 04.08.2018

Reproducibility / Concentration dependency
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Reproducibility / Concentration dependency
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Summary

« Compact, modular detection system
 Fast sensitive data acquisition
 Reliable recognition of bacterial samples

e Classification of bacteria in medium sized datasets
with excellent accuracy

« Excellent accuracy of the classifier during
evaluation
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Outlook

« Start of operation on free space optical
test range for standoff distances above
100 m

* For the influence of background signals
and atmospheric effects on this system

« Concentration dependencies on
classification

* Detection limits for biological substances w
R it L e e e e R CHl U P to now: Very promising technology for

- Measurements of aerosols recognition of agents in special scenarios
(incl. mixtures)




