NEW ASPECTS OF THE INTRACAVITY LASER ABSORPTION SPECTROSCOPY

F. STOECKEL, Laboratoire de Spectrométrie Physique Université J. Fourier/CNRS/Grenoble BP87 38402 Saint Martin d’Hères Cedex France.

Intracavity laser absorption spectroscopy (ICLAS) is now a well established direct multiplex absorption method with a high sensitivity. This phenomena was discovered about 25 years ago [1, 2]. ICLAS is based on the high sensitivity of a broadband laser to intracavity frequency dependent losses: broadband intracavity losses are compensated by the laser gain whereas for narrow lines, the laser operates like a multipass cell without reflection losses. Equivalent absorption path lengths of several hundred of kilometers may be reached. Since the discovery of this effect, ICLAS has been used with success for the spectroscopy of very weak transitions mainly with dye, color center or Nd:glass lasers [3]. The new class of solid state laser is highly promissing for the development of a new type of highly sensitive spectrometer in the infrared or near infrared[4]. We will give an overview about the principle of this technique and about recent applications like spectroscopy with an intracavity supersonic jet, with high resolution... We also will examine the possibilities to use this powerfull technique for measurements of weak concentrations of trace gas with an all solid state ICLAS spectrometer for in-situ detection.

References

[1] L. A. PAKHOMYCHEVA, E. A. SVIRIDENKOV, A. F. SUCHKOV, L. V. TITOVA and S. S. CHURILOV, JETP Lett. 12, 43, (1970).

[2] N. C. PETERSON, M. J. KURYLOV, W. BRAUN, A. M. BASS and R. KELLER, J. Opt. Soc. Am. 61, 746, (1971).

[3] P. E. TOSCHEK, V. M. BAEV, Lasers, spectroscopy and new ideas, ed. W. M. YEN, M. D. LEVENSON Springer- Verlag, 1987.

[4] A. KACHANOV, A. CHARVAT and F. STOECKEL, J. Opt. Soc. Am. B, 11, 2412, (1995) and 12, 970, (1995).