








SBT08 — Chamber phase

¥YSuftield, CAN (CWAL site)
¥4 trial nights, August 2008
%44 in-chamber releases

¥ANight and sunset trial periods
YMaterial: Wet BG

Aerosol Chamber assets:

™Wind curtains
™A djustable mixing fans

™Ultrasonic sprayer

SINBAHD
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SBT08 — Open-air phase B-J
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Reference sensors

Slit sampler:
Agent containing
particle per liter of
air (ACPLA)

APS : particle
concentration (ppl)
and aerodynamic

C-FLAPS :
percentage of
fluorescing particle

Impingement collector (pfu/L
for virus and ug/L for toxin)




Stand-off sensor : SINBAHD -

 Wavelength: 351 nm

e Energy: ~100 mJ/pulse
 Pulse Repetition: 125 Hz

* Receive Telescope: 12 inch
e Beam Divergence: 150 mrad
* FOV (width): 160 microrad
* Resolution: 5 nm

e Span: 370-600 nm
 Detector: ICCD

. bRange-gated spectrometric Laser Induced Fluorescence
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Bio-agent simulant spectral signatures &
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Specific and fairly robust spectral characteristics
7



DEFENCE ‘3\7 '])EFENSE

PCA on the extracted spectral signatures &
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bBioaerosols cloud classification



A multivariate analysis is used for spectral -~ § ) nirens

data exploitation -

<E> Spectral acquisition

E PE Ideal noise free spectral signal at <E’1>\
the origin of the acquisition N
(E)-E;

2

7/2 : Multi-dimensional distance

E —

E , defined as a linear combination of normalised signature ( Sﬁi ):
- M, R A2 7%
Ly =F 87 HE,S; TGS thpeS, T

bEnergetic contribution used as detection metric
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Detection results : In-chamber wet BG e

BG energetic contribution (a.u.)
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Automatic correlation evaluation
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off-signal level = 299

Regression
slope = 7.337
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4 criteria + ref sensor correlation = Sensitivity
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Sensitivity results (ppl) : Open-air PErne | N PR
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10-m cloud at 1 km range, 10 sec
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Sensitivity in 1-10um particle conc
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Differences between materials related to their cross-section
12 and particle size distribution
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Sensitivity results (ACPLA) : BG
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Type of sprayer used had limited impact (factor 2)
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LIDAR equation for fluorescent scatterers s
1910,7’ Ao r AO Ao A Aos? LA, r r A,
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Collected Energy Energy Optics Column  Aerosol
delivered Geometry Atmosphere thickness properties

Normalization (n,, r, Ar) + approximations (E,, &7, t)

A A
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Plot SINBAHD metric vs Na

slope o< 0

14



15

DEFENCE ‘E’)VDEFENSE
Correlation evaluation e
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Cross-sections are consistent and specific: oz, >0y, > 05, > 06
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Slit sampler — APS correlation : BG

BG - ACPLA/ppl ratio (%)
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Sono-Tek and Micronair sprayers have specific

ACPLA/ppl ratios
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Sono-Tek release of BG &

xl

1

Peak-to-peak values
during release
and
background levels can
not both be optimized
in the same time

47

bSono-Tek releases show correlation inconsistencies



In summary, SBTO08 allowed to test the new - 'i)7

(-

lidar-adapted aerosol chamber and evaluate
ACPLA-ppl ratio in addition to:

Spectral characterization of
biomaterial
Standoff detection | |f'?'"r'ﬁ'.%-“'s.t.),._m,.L I M m
o L T |

Ih

Reference sensor correlation

g

Sensor sensitivity

L

Material cross-section
information

sensiti\}ity in
| |ppl orACPLA 7~
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