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Fig.4 Fiber length as a function of taper angle ¢ after m times reflection
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Fig. 5 Far field intensity distribution of Lambertian source transmitting through 100 mm tapered fiber at 100 m
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Tapered fiber transmitting antenna for atmosphere laser communication

LIN Jian-wen, LEI Bin, LIAN Chong-yan, ZHUANG Qi-ren
(College of Information Science and Engineering , Huaqiao University , Quanzhou 362021, China)

Abstract: A transmitting antenna with tapered fiber is proposed to transform the divergence partially coherent light formed
by multi-mode fiber to collimate light. This structure can produce a partially coherent light of low divergence and guarantee the
output power of laser transfers completely. It is applicable to laser communication in atmosphere. Based on the ray tracing meth-
od, the divergence angle of random rays which incidents on the small section of tapered fiber in tapered fiber is analyzed. The
propagation property of all the rays incidents on the small section and the angle of incidence less than numerical aperture angle are
investigated. The result shows that the emission angle of these rays could be improved to less than the half of the taper angle in
theory, if the length of the tapered fiber is larger than some value. For collimation of surface light source, a straight tapered fiber
can be used for improving beam angle of divergence instead of traditional lens. According to numerical simulation of far field facu-
la, experimental study is performed. Facula with lower divergence and more uniform distribution of light is obtained by using this
method. It is proved that this method is superior to the method of traditional lens.

Key words: laser communication; straight tapered fiber; divergence angle of beam; illumination uniformity; partially

coherent light; transmitting antenna
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