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MULTIPHOTON IONIZATION FOR CHEMICAL ANALYSIS OF SOLIDS

Natalia Vinerot, Valery Bulatov, Yuheng Chen, Israel Schechter
Schulich Department of Chemistry

Technion – Israel Institute of Technology

Haifa 32000, Israel

          A simple fast conductivity MPI method, based on the measurement of generated photocharges, for sensitive and selective fingerprint detection of different organic solids, with emphasis on polycyclic aromatic hydrocarbons (PAH) is evaluated and demonstrated. While PAH were selected as a primary object of analysis, the detection of explosive substances and drugs is also obtained. Moreover, it can be a new nondestructive analytical method for diagnosis of dental caries from tooth surfaces.  

          The method is suitable for on-line measurements and may achieve detectability with LOD in femto-mole range, depend on the material and on the laser wavelength. . The method performs best in the recognition of the PAH in a monocomponent systems, however simple binary mixtures can be resolved as well. 

        Quite interesting, the results indicate a spectral fingerprint of the various compounds, which resembles the absorption spectra of the solids and of the compounds in solution. The detailed information obtained from the MPI spectra, is much richer than that obtained from absorption measurements. These results indicate that MPI performed under ambient conditions and monitored via the emitted photoelectrons is a new kind of spectroscopy that provides useful analytical information on solids.

          The main advantage of our method arises from the application a tunable laser source in the UV wavelength range, which may reveal more significant information. This method provides more detailed information than regular absorption spectroscopy, and it can be carried out directly on the sample surface, without special preparations. The method can also become useful in numerous applications where nondestructive analysis is required. 
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