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ECULIARITIES OF BESSEL BEAMS FORMING FOR PLASMA CHANNEL GENERATION IN GASES
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Laser radiation, focusing by conical lens (axicon), forms in the focal region Bessel beams (B-beams),  having caustic of unique sizes: extremely long extension (length up to 1m and more), and diameter about hundred microns. Interest to the beams is connected with promising applications of them. One of the applications is gas breakdown by B-beams resulting in creation of plasma channels. The breakdown is a threshold process, so a general characteristic of the process, B-beam intensity, should be precisely determined. Unfortunately, there is no reliable technique for the intensity determination in spite of many publications, devoted to B-beams. In particular, an influence of conical surface inaccuracy on the intensity is unknown. Moreover, the beam field calculations by different techniques result in different values even for ideal axicon case (authors, using Kirchhoff integral technique, give four times lower intensity value, then ones, solving wave equation in parabolic approximation), and direct measuring of the axicon focusing parameter is not available.

There is presented results of theoretical and experimental research on intensity determination for B-beams, forming by different quality axicons:

1. By means of Kirchhoff integral technique there was calculated an ideal axicon field. It was derived the intensity value, agreeing with data of authors, solving wave equation.

2. 1D code was elaborated for non-ideal axicon field calculation. There were calculated cross section intensity distributions for axicons of different quality. 

3. Focusing parameters were measured and cross section intensity distributions were detected for different axicons. The above mentioned theoretical results were confirmed.

The work is partially supported by RFBR (pr. 99-02-16007) and RFP Integration (pr. А-0111).

e-mail :

L.Ya.Margolin - l_marg@oivtran.iitp.ru 

