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HIGH APERTURE SILICA LIGHTGUIDES PRODUCED BY THE MICROWAVE PLASMOTRON OF WAVEGUIDE TYPE 
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Recently such branches of science and technology as laser technology and medicine (including photodynamic therapy and diagnostics for oncology) that employ high numerical aperture (NA) optical structures with cores made completely of silica and fluorine-doped silica cladding have demonstrated rapid progress. One of the topical problems is to reach a high (of no less than 0,30) NA for SiO
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structures. In order to increase the efficiency of the plasmochemical deposition of silica glass doped by fluorine we propose an microwave discharge (MWD) excitation device operating in the Н10-mode. In this study we examine microwave plasmotron and the characteristics of NA SiO
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structures produced by PCVD-method.

Apparatus for this technology consists of the following elements: microwave magnetron (2,45 GHz; 2,5 kW), rectangular waveguide, attenuator, ferrite circulator, microwave plasmotron of waveguide type, machine for silica glass tube moving, vacuum system, resistance furnace, chemical unit (SiCl
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 and so on), scrubber. The silica glass thin cladding layers doped by fluorine were deposited on the inner substrate tube (ST) surface by means of plasmochemical reactions when the ST was moving along the MWD plasmotron to and fro. The initial reagents (SiCl
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 ) were supplied from the chemical unit to the ST. Formation of the optical fiber preforms core was carried out by the following method: the silica rod (KUVI-1 or KS-4W types) was coaxially placed into the ST with SiO
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-F-cladding and the whole structure was collapsed into SiO
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-preform by the gas burner. The drawing of the optical fibers from the preforms produced was carried out by known technology with graphite furnace application. The numerical aperture was up to 0,30 in these fibers.
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