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Bi-directional Dual-wavelength Brillouin Lasing in Hybrid Fiber
Ring Cavity and Demonstration of Its Gyroscope Effect

Li Hongliang Zhang Wei Huang Yidong Peng Jiangde
(Department of Electronic Engineering, Tsinghua University ., Beijing 100084, China)

Abstract  Bi-directional dual-wavelength multi-mode Brillouin lasing based on the unbalanced Mach-Zehnder
interferometer (UMZI) hybrid fiber ring cavity is realized experimentally with frequencies of heterodyne spectrum
between pump and Stokes lights being 10.49 GHz and 10. 54 GHz, respectively. Frequency shift of bi-directional
Stokes light's beat spectrum is measured, and results show that the frequency shift linearly increases with the
increase of rotating speed of cavity. The lock-in effect is not observed in the range of measurement, and rotating
direction of cavity can be clearly distinguished through relative frequency shift. This provides a novel way for
designing Brillouin fiber-optic gyroscope (BFOG). The measured scale factor of gyroscope is 1.0305 kHz/("+s '),
which fits well with the result of theoretical analysis.
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Fig. 2 Experimental setup of bi-directional dual-wavelength BFL with hybrid fiber ring cavity
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Fig. 3 Lasing threshold of single directional pump on hybrid fiber ring cavity. (a) Output Stokes wave power with increasing pump

power along CCW direction and measured heterodyne spectrum of lasing Stokes waves; (b) output Stokes wave power with

increasing pump power along CW direction and measured heterodyne spectrum of lasing Stokes waves
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Fig. 4 Experimental results for bi-directional lasing of BFL with hybrid fiber ring cavity. (a) Measured heterodyne

spectrum between pump light and Stokes waves; (b) beating spectrum of two Stokes waves in opposite directions
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Fig. 1 (a) Output power of the experimental system and

the far field intensity pattern in the open loop;

(b) output power and the far field intensity

pattern in the close loop
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