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Abstract:   

Dynamic photoacoustic spectroscopy (DPAS) is a trace-gas sensing technique recently developed at MIT 

Lincoln Laboratory. It is a novel laser-based means of remotely sensing extremely low concentrations of gases. 

The ability to remotely detect trace gases is of great interest for many reasons. It has the potential to enable 

many important capabilities, including efficient monitoring of environmental pollutants, safe detection of 

threats from chemical agents or explosives, or monitoring of illegal activities (i.e., drug manufacturing) via 

effluent detection. In many cases, the relevant vapor concentrations are quite low; thus, a highly sensitive 

technique is required. No techniques developed to date have demonstrated both high sensitivity and remote 

operation. DPAS has recently
1,2

 demonstrated both the high sensitivity and standoff capability necessary to 

significantly impact several important missions. 

DPAS is a variant of the well-known photoacoustic spectroscopy (PAS). PAS is a laser-based technique that 

detects gases by generating acoustic signals via a laser tuned to different absorption features of the gas. What 

separates DPAS from PAS is that the DPAS laser beam is swept through a gas plume at the speed of sound. The 

resulting coherent addition of acoustic waves leads to an amplification of the acoustic signal. In a manner 

similar to shock waves generated by supersonic jet planes, a shock wave is produced with significantly 

enhanced amplitude as compared to the very weak photoacoustic signal. In contrast, PAS generally requires a 

closed resonant chamber for amplification (inherently not a standoff configuration). Using DPAS, we have 

generated and detected acoustic signals as high as 83 dB (easily audible to the unaided human ear) from trace 

gases. 
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