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Abstract; We assemble typical micro photonic circuits based on rhodamine B doped polymer micro-
fibers( RhB doped PMFs) , such as Y beam splitter and microfiber-ring cavity coupling structures.
Through the tapered fiber, a 532 nm incident light is launched into the RhB doped PMFs and excit-
ed the fluorescence simultaneously. The propagation distance of the energy could be increased by
moving the tapered fiber along the PMF. We analyze the relationship between the propagation dis-
tance and the output intensities of the coupling structures. The results show that the energy distribu-
tion in the doped PMF could be visualized according to the fluorescent path in the circuit. Along the
straight part of PMF, the energy propagates decreasingly with a periodic oscillation. Significant
phase jump could be observed at the curved part. Moreover, the output intensity of the circuit also
has a periodic variation with the increasing propagation distance. By simply moving the tapered fiber
in a half period, the split ratio of the Y splitter could be adjusted from 1.3 to 2.4 (within 2 wm)

while the peak-to-valley ratio of the output intensity in the ring cavity structure could reach 2. 1
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(within 6 pm). For the fluorescence excited by the tapered fiber in the coupling structure, we could di-

rectly observe the energy distribution in real-time from optical far field. A large changing range of the

output intensity could be realized by simply moving the tapered fiber within a few micrometers. Our re-

sults demonstrate a visible and simple approach for photonic circuit fabrication and adjustment.

Key words: polymer microfiber; fluorescent doping; energy observation; energy adjustment; photonic circuit
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Fig. 1  Schematic illustration of evanescent coupling between a

tapered fiber and a curved RhB-doped PMF. The green

arrow indicates the direction of the incident light.
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Fig.2 Bright-field(a) and dark-field(b) optical images of
single RhB-doped PMF excited by optical waveguid-
ing. The green arrow indicates the direction of the in-
cident light. (¢) - (d) Enlarge images in (b) are
corresponding to the straight part and the curved part
denoted by the dashed boxes respectively.
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Fig.4 Optical properties of a microring coupled to a straight waveguide. (a)Power map of evanescent coupling between a mi-

croring cavity and a nanofiber. (b) Bright-field optical micro-image of a micro-ring cavity on MgF, substrate. (c) Dark-

field microimage of the micro-ring with L =13.5 pum. (d)Dependence of the microring output intensity on L.
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Fig.5 Optical intensity adjustment of a multiple microfiber-microring photonic circuit. (a) Bright-field optical micro-image of a

pigtail micro-ring cavity attached two RhB doped microfibers( PMF1 and PMF2). (b) Dark-field microimage of the multi-

ple microfiber-microring photonic circuit excited by a 532 nm laser. (¢) Corresponding reverse image of (b). Output in-

tensity of PMF1(d) and PMF2(e) via C,. Scale bars are 20 pm.
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