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A portable, battery-powered instrument is described for Raman and SERS-based detection of pathogens.  The instrument uses state-of-the-art acousto-optic tunable filter (AOTF) and avalanche photodiode technologies to enable both high spectral selectivity and sensitivity in a compact design.  The success of this instrument can be significantly attributed to the recent development of AOTF's having resolution as high as 7.5 cm-1 in the 600-900 nm range. The instrument is battery powered for 3 h of continuous operation. It is controlled with an on-board computer that is accessed through a touch screen panel.  A user-friendly software package, also developed in-house, permits operation by relatively inexperienced personnel.  Raman and SERS spectra can be acquired in less than a minute via fiberoptic probe. In this study, we have used this new instrument for the detection of chemicals which are characteristic of endospores (e.g. dipicolinic acid), hence demonstrating the feasibility of detecting pathogens such as Anthrax.  SERS-inducing media can be used for quantitative detection of such compounds at trace levels. Several types SERS substrates have been developed in our laboratory and optimized for use with 785-nm and 830-nm diode lasers.  Both of these excitation sources are compact, consume relatively little power, and are available in frequency-stabilized models.  As such, both sources have been used in the portable instrument and are compared in this study. 

