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Active coherent laser spectrometer for remote detection and identification of chemicals Neil A. Macleod, Damien Weidmann* Space Science and Technology Department (RAL Space), STFC Rutherford Appleton Laboratory, Harwell Oxford Campus, Didcot, Oxfordshire OX11 0QX, United Kingdom. ABSTRACT Currently, there exists a capability gap for the remote detection and identification of threat chemicals. We report here on the development of an Active Coherent Laser Spectrometer (ACLaS) operating in the thermal infrared and capable of multi-species stand-off detection of chemicals at sub ppm.m levels. A bench top prototype of the instrument has been developed using distributed feedback mid-infrared quantum cascade lasers as spectroscopic sources. The instrument provides active eye-safe illumination of a topographic target and subsequent spectroscopic analysis through optical heterodyne detection of the diffuse backscattered field. Chemical selectivity is provided by the combination of the narrow laser spectral bandwidth (typically < 2 MHz) and frequency tunability that allows the recording of the full absorption spectrum of any species within the instrument line of sight. Stand-off detection at distances up to 12 m has been demonstrated on light molecules such as H2O, CH4 and N2O. A physical model of the stand-off detection scenario including ro-vibrational molecular absorption parameters was used in conjunction with a fitting algorithm to retrieve quantitative mixing ratio information on multiple absorbers. Keywords: lasers, explosives, threat chemicals, stand-off detection, QCL’s, heterodyne



1. INTRODUCTION At the current time, no instrument exists that can meet the stringent requirements for remote detection and quantification of a wide variety of threat chemicals including explosives, toxic gases and chemical warfare agents. The requirements include simultaneous multi-species detection, high detection sensitivity (ppb level), working distances of 50 m or more, rapid response times (seconds to minutes), laser eye-safe operation and a compact, cost effective and easily deployable design. The most promising developments which meet some of these requirements involve the active transmission of laser radiation towards a distant target. Spectral analysis of the backscattered radiation allows the identification and quantification of any chemical species between the instrument and the target. However, the extremely rapid fall-off in collected backscattered signal with target distance has required the use of higher power sources which breach laser emission safety limits to achieve the required sensitivity levels [1].



Coherent or heterodyne mixing [2, 3] offers a number of potential advantages over direct detection methods. These include high sensitivity (ideally limited only by the fundamental laser shot noise on the detector), high spectral resolution (~2 MHz or 10-4 cm-1 corresponding to a resolving power of 107 at 1000 cm-1) and inherent high spatial resolution (typically centimeters squared at 50 m distance). Operation in the mid-infrared spectral region (2-20 m) allows the use of compact high power Quantum Cascade Lasers (QCL’s) which can be continuously tuned through spectral absorption features. Absorption cross sections in this spectral region are orders of magnitude greater than those found in the near-infrared (1-2 m). Laser intensity exposure limits for mid-infrared radiation are also far less stringent than for the near infrared. For a continuous wave laser operating at longer wavelengths than 1.4 m the upper limit for designation as an eyesafe Class 1 laser is 100 mWcm-2. QCL’s typically have continuous power outputs of 10-500 mW which allows eyesafe operation with relatively small beam diameters (4-25 mm). *



[email protected], www.stfc.ac.uk/ralspace/LaserSpectroscopy Optics and Photonics for Counterterrorism, Crime Fighting, and Defence VIII, edited by Colin Lewis, Douglas Burgess, Proc. of SPIE Vol. 8546, 85460H © 2012 SPIE · CCC code: 0277-786/12/$18 · doi: 10.1117/12.974521 Proc. of SPIE Vol. 8546 85460H-1



Downloaded From: http://proceedings.spiedigitallibrary.org/ on 01/16/2013 Terms of Use: http://spiedl.org/terms



obstacle OR Analyse apeaba! gnatures



Fraction of the Cackcmtlered light collected by the



actas



Achee Coherent



--- 























des documents recommandant







[image: alt]





Middle infrared active coherent laser spectrometer for standoff 

Using a quantum cascade laser emitting at 7.85 Î¼m, a middle infrared active coherent laser spectrometer has been developed for the standoff detection of vapor ...










 


[image: alt]





Quantum cascade laser spectrometer for trace-gas detection of 

Transplant Recipients with Acute Allograf Rejectionâ€�, J. of Heart and Lung. Transplant, 20(11), 1158 (2001) .... Serial Port. Transceiver. DAC. QCL Pulser.










 


[image: alt]





Coherent 3D Echo Detection for Ultrasonic Imaging 

This is not an usual image but rather an Ascan series whose interpretation needs to take ac- count of physic .... Considering the phase-shift becomes straightforward ..... complex envelope, it comes as for (7), a linear regression model on (Ð¨):.










 


[image: alt]





Pulsed quantum-cascade laser-based sensor for trace-gas detection 

a precision of less than 5 ppt using mid-IR laser ab- sorption spectroscopy based ... tric cooling ranges with minimal component require- ments and are efficient, ...










 


[image: alt]





Long Range Obstacle Detection Using Laser Scanner and Stereovision 

long range generic road obstacle detection system based on fusion between ..... pedestrian crossing the road at various distances (1780 images processed).










 


[image: alt]





DISPLACEMENT THRESHOLDS FOR COHERENT APPARENT 

to move synchronously with the moving grating. ... move from the first spot to the second as commonly ..... at a suitable SOA (say 150 to 300 msec), then one.










 


[image: alt]





systeme de gestion didentite active directory remote 

didentite active directory remote authentication dialin user service openid extensible ... just because people want choices, it is now possible to get systeme de ...










 


[image: alt]





Mini-spectrometer 

Mini-spectrometer. MS series. C10988MA. 2.6. 16.8. Slit position. 2.54. Slit. 0.075 Ã— ... 0.3. -. V. Feedback capacitance of charge amplifier *7. High gain. Cf. -. 1.4.










 


[image: alt]





Multiple clues for license plate detection and 

are compared in this work: an edge based method and a template based method. Edge based ... in a log-polar space obtaining a coarse histogram of 180 bins.










 


[image: alt]





Evolutionary Optimisation for Obstacle Detection and ... - CiteSeerX 

developed along this line to solve Computer Vision prob- lems, using a small ... ples inspired from Darwin's principles of biological evo- lution. 2. Evolutionary ...










 


[image: alt]





Geometrical Approach for Face Detection and Recognition 

or she has such as an ID card or other tokens are commonly used in contemporary ... applications but also to image indexing, image retrievals and natural's user.










 


[image: alt]





Multiple clues for license plate detection and 

are compared in this work: an edge based method and a template based method. Edge based ... in a log-polar space obtaining a coarse histogram of 180 bins.










 


[image: alt]





Passive, active and intra-active (self) touch 

somatosensation. For example, it was Katz [7] who first discussed the concepts of passive and active touch and work on these aspects of touch continue.










 


[image: alt]





Photogrammetry and Remote Sensing 

computer-based systems consist not only of graphical products, but also of other information sources such as digital terrain models. 7.2.1 Geometry of a single ...










 


[image: alt]





The efficiency of speed discrimination for coherent and ... - Core 

For observer JW (Fig. 8B) and EG (Fig. 8C), there is a. 0.001. 0.01 ..... The VideoToolbox software for visual psycho- physics: Transforming numbers into movies.










 


[image: alt]





Remote mid-infrared sensing using Chirped Laser Dispersion 

Keywords: spectroscopy, dispersion spectroscopy, CLaDS, mid-infrared spectroscopy, ... fundamental molecular absorption bands in the mid-infrared between.










 


[image: alt]





Remote mid-infrared sensing using Chirped Laser Dispersion 

Keywords: spectroscopy, dispersion spectroscopy, CLaDS, mid-infrared ... following sections a theoretical background of CLaDS, the signal and noise ...










 


[image: alt]





PRINCIPLES AND APPLICATIONS OF LASER 

1970 - Arthur Ashkin: laser tweezers ... Explanation: two-state atomic or molecular system ... N1, N2 : number of atoms, molecules on the given energy level.










 


[image: alt]





IR imaging and static laser stimulation for MEMS 

IR imaging and static laser stimulation for MEMS technological evaluation and FA. Jeremie Dhennin. Optical localization techniques workshop. Toulouse, 26/01/ ...










 


[image: alt]





Chirped laser dispersion spectroscopy with harmonic detection of 

May 26, 2012 - still offering prospects for long range remote operation. Al- though the detection ... oratory conditions and its application to molecular detection in ambient air is ..... The simulation algorithm presented in the previous sec- tion (










 


[image: alt]





S2000 Miniature Fiber Optic Spectrometer and Accessories Operating 

need in the research community, and changed the science of spectroscopy .... For the ADC1000 and PC2000, there is only one bank of switches on the A/D.










 


[image: alt]





Advanced Plasma and Laser Science 

discharge and plasmas, Optical Emission. Spectroscopy, Laser-aided plasma diagnostics). Shuichi Hasegawa (June 24 ... Atomic spectroscopy of exotic atoms and ... (HHG, é«˜æ¬¡é«˜èª¿æ³¢ç™ºç”Ÿ). â€¢ Proton & electron acceleration (ãƒ¬ãƒ¼ã‚¶ãƒ¼åŠ é€Ÿ). X










 


[image: alt]





Passive remote detection in a combustion system with a tunable 

N2O. 1241.58920. 1:754 Ã— 10âˆ’21. 5 ppm. H2S. 1315.538820. 8:597 Ã— 10âˆ’23 ... thermometry in H2â€“N2 mixtures at high pressure and medium temperatures: in ...










 


[image: alt]





Signal Detection and Estimation 

in engineering math, a chapter and various sections to cover such background .... higher-dimensional random variables, and the transformation of random variables. ...... The probability density function (PDF) of a discrete random variable that.










 














×
Report Active coherent laser spectrometer for remote detection and





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



