LaserScan™: QCL Based IR Reflection Spectroscopy System for Detection of Explosives

John R. Castro-Suarez!, Brian Neaves! Adam Erlich? and Samuel P. Hernandez-Riveral
o IALERT @ University of Puerto Rico-Mayagliez, Mayagiiez, PR 00681
2Block Engineering, Marlborough, MA 01752

New technologies based on infrared - — voougoma A selec.ted Iist. of 15 organic c.ompounds consi(.iered highly
spectroscopies such as the LaserScan™ T peoumen: energetic materials have been studied so far. Energetic substances
(Block Engineering) provide rapid samples deposited on sandblasted aluminum plates were detected
precise detection and identification in Different using this method. The samples analyzed were placed at 6 in. of

real-time without sample preparation of B rfaces - dlst;:mce for the active mode experiments. All expe.rlments were
O O il ® 1300 130 carried out at room temperature. Surface concentrations (60 to 80

compounds deposited on surfaces (as 1 Wavenumber / cm- :
4 pg/cm?) were used. Results were compared with a bench FTIR to

glass, plastics and metals) and present at | ! . . . . .
trace level as contaminants. These new 4 | N characterize the vibrational signatures. Figure 3 show some results.

system are able to detect different
hazardous compounds employed by - CUrecTe

CONTAMINATION

terrorist such as highly energetic : e 10 100 resT o e
materials (HME)’ homemade eXpIOSiVES . Figure 1. (a)QCLspect:vF:'g)'(n::F::s‘itedonAIsubstrate NW/\_’;:T
(HME) and other threat chemical and at 110, 150 and 300 pg/cm? loadings. (b) Reference N — renes
meegen) mzEnE e el g I We have evaluated a widely-tunable QCL G eted rrcesnce specrom an shamimum pre. o
Industrial Compounds and Materials scanner (1000-1600 cm) for detection
(TICs/TIMs). and quantification of HEM/HME .
deposited on substrates. Figures 1 and 2 io ¢
show some of the results obtained for : b |

The LaserScan™ employs a quantum experiments using RDX, TNT, PETN and — 2 memorioLne

1006 050 1100 1150 1200 1260 1300 1360 1400 1450 . o s s o

Reflectance

119
a — mMITROANILINE QL

1 —— m-HITROANILINE REF

Reflectance

-ogiRolR]

aws s

s e
Wavenumbers J cm

0ss
miber d Wavenumbers f e
Wavenumber / e w00 075 1150 1228 100 1375 4se 1525 1600
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