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Abstract: Based on the latest research progress of Optical Wireless Communication (OWC) technology utilizing fluorescent opti-
cal antennas, this paper systematically reviews the structural design of fluorescent optical antennas and their applications in typical
scenarios. The design and optimization of three types of fluorescent optical antennas, namely planar, capillary, and plastic types,
are elaborated in depth. Their key performances such as bandwidth, coupling efficiency, field of view, and optical gain are also an-
alyzed. Furthermore, the specific applications and performance of this technology in OWC scenarios such as indoor, outdoor, un-
derwater, vehicular and inter - satellite environments are discussed. The technical advantages of fluorescent optical antennas in
solving problems such as limited receiving field of view and stringent alignment requirements are clarified. Finally, the challenges
and potential research directions faced by the OWC technology based on fluorescent optical antennas in future development are
prospected, aiming to provide theoretical basis and technical reference for promoting the development of high - reliability,, wide -
field-of-view, and low-cost OWC systems.
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Figure 1  The physical processes in a fluorescent optical

antenna
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Table 1  Comparison of material parameters for different fluorescent optical antennas

AR A A5 R K K & /nm & 4t % K & /nm KK FEw/ns B EHE X

Cm504 440 500 3.80 [18]

H ML AR Cm6 460 560 3.20 [18]
DCM 470 610 2.40 [18]

YS-2 422 474 3.20 [19]

BCF-10 377 430 1.74 [20]

BCF-92 405 488 1.80 [20]

R 9O A R-3 577 610 6.53 [21]
YS-4 420 470 1.39 [21]

B-3 350 450 2.65 [22]

0-2 535 550 1.59 [22]
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Figure 2 Planar fluorescent optical antenna
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Figure 3  Capillary fluorescent optical antenna
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composed of bent plastic optical fibers"*!
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Table 2 Comparison of the advantages and disadvantages of different fluorescent optical fiber structures
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Figure 9 Experimental setup for a low-crosstalk, filter-free, secure WDM-OWC system[
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