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Real time detection and identification of minimal amounts of explosives, at a standoff distance, is a major issue in efforts to develop defense against so-called Improvised Explosive Devices (IED). It is recognized that the only technique, which is potentially capable to do it is laser-based spectroscopy. LDS developed a technique of micro‑particles trace detection. It is based on the commonly held belief that surface contamination is very difficult to avoid and fingerprints, smears and so on could be exploited for standoff detection. 

We developed and tested a gated Raman system for field remote detection and identification of explosives on real‑life surfaces. Utilizing gating, the signal is detected only in the course of the laser pulse duration; it is advantageous because the Raman interaction time is virtually instantaneous, whereas the interfering luminescence emission is relatively slow, with decay time of minimum of hundreds of picoseconds. The spontaneous Raman signals of traces of explosives with excitation by 532 nm were measured at a distances of up to 30 meters. Our research efforts are devoted to development of UV Raman system for the following reasons:

· In UV range with very energetic photons, the Raman lines are very close to excitation, while the luminescence is very weak because of Stocks shift. Thus Raman and luminescence are separated in the spectral domain.

· UV Raman cross section is enhanced strongly because of (1/()4 dependence and even much higher in the vicinity of allowed electronic transitions (Resonance Raman).

We studied the wavelength dependence of the Raman cross section in the 248 – 620 nm range for industrial RDX, TNT, PETN and homemade UN, TATP and ANFO explosives. We made relative Raman intensity measurements, using KNO3 as internal intensity standard. It was found that gated UV excitation produces luminescence‑free Raman signals, which have 100 – 200 times higher Raman cross sections, compared to using green excitation by 532 nm. 


