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Mode Coupling in Polymer Optical Fiber and Its Enhancement to
Transmission Bandwidth

ZHANG Yong-sheng, XIE Zhi-guo, ZHENG Rong-sheng, LIN Kai-qun,
WANG Jian-dong, YAO Gong-min, YANG Ji-wen, MING Hai
(Physics Department , University of Science and Technology of China, Hefei, Anhui 230026, China)

Abstract There existed strong mode coupling when light traveling in the polymer optical fiber (POF). Due to the
mode coupling , the transmission bandwidth of POF was enhanced. The mode coupling of POF was studied based on
the power-flow equation. The mode coupling coefficient of POF was measured experimentally, the measured
coupling coefficient was 7. 61X107* rad’/m. The mode coupling process in POF was simulated numerically using
measured coupling coefficient; a coupling length of 20 m was obtained. The real bandwidth of POF was revealed
from the coupling length. The transmission bandwidth of POF was about 130 Mbit/s over 150 m. To testify the
result, a 125 Mbit/s * 150 m local area network (LLAN) POF communication experiment was carried out, the
transmission waveform and communication eye diagram were analyzed. The experiment results showed that the
transmission bandwidth of POF was enhanced by mode coupling, the transmission distance of POF could reach
150 m at data rate 125 Mbit/s.
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Fig.1 Light transmitted in the optical fiber
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Fig. 4 Output angular power distribution at different POF lengths with different input angles
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