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Generation of optofluidic FRET laser based on Fabry-Perot microcavity

ZHOU Chunhua , ZHANG Tingting, ZHAI Aiping, WANG Wenjie
(Key Laboratory of Advanced Transducers and Intelligent Control System of Ministry of Education, Taiyuan University of Technol-
ogy, Taiyuan 030024, China)

Abstract: In order to achieve low-threshold optofluidic fluorescence resonant energy transfer ( FRET) laser, based on
Fabry-Perot (F-P) microcavity with high quality factor and stability, the generation of optofluidic FRET laser in two types of F-P
resonator was studied by using indirect pumping method. Firstly, donor molecules were pumped directly, and then, the excited
energies of donor molecules were transferred to acceptor molecules through FRET to realize the indirect optical pumping of the
acceplor. Experimental results show that the low energy density threshold of laser pump is 0. 48 uJ/mm” in F-P optofluidic cavity.

The results indicate that the detection of low concentration substance can be realized by FRET laser generation in terms of laser

detection.
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Fig. 1  Relationship between fluorescence intensity of FRET signal and

wavelength at various concentrations of R6G ( donor) and Cou6

(acceptor) under the same pump energy
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Fig.2 a—optofluidic chip with microfluidic channel and F-P microcavity

b—profile of concave microwell with experimental data and Gaussian

fit data c—experimental setup of FRET laser generation
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