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High-Finesse Micro-Lens Optical Fiber Fabry-Pérot Interferometers

Tang Caijie Jiang Yi
(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract A micro-lens optical fiber Fabry-Pérot interferometer is demonstrated by manufacturing micro-lenses on
the mirrored endfaces of two single-mode optical fibers. The mode field of the Fabry-Pérot cavity is theoretically
calculated by using ABCD matrix method. The mode field of the Fabry-Pérot cavity matches that of a single-mode
optical fiber very well due to the focusing of micro-lenses, thus resulting in high finesse and low insertion loss. A
micro-lens optical fiber Fabry-Pérot interferometer with free spectral range of 32. 28 nm, finesse of 78 and peak
transmittance of 73 % is experimentally demonstrated. It can maintain a peak transmittance better than 50 % , even if
the optical cavity length of the Fabry-Pérot cavity is increased to 100 ym. This kind of micro-lens optical fiber Fabry-
Pérot interferometer is easy to build, and can be used as optical fiber Fabry-Pérot filters and high-finesse optical fiber
Fabry-Pérot sensors.
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Fig. 1 Configuration of the micro-lens optical
fiber Fabry-Pérot interferometer
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Fig. 2 Relation between cavity mode radius, w, and
the spacing of the two micro-lenses, d, for
several values of the micro-lens height, A
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Fig. 3 Fabrication process of a micro-lens

on a fiber end surface
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Fig. 4 Micrograph of a micro-lens optical fiber

Fabry-Pérot interferometer
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Fig. 5 Transmission spectrum of the micro-lens optical fiber
Fabry-Pérot interferometer. (a) Free spectral range
of the interferometer; (b) full width at half maximum
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Fig. 6 Relationship between peak transmission of the
micro-lens optical fiber Fabry-Pérot interferometer,

and the spacing of the two micro-lenses, d
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