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Abstract
qualitative explanation about the mechanism of optical bistability is put forward, i.e. the long erbium-doped fiber can

Optical bistability is observed in a fiber ring laser with erbium-doped fiber (EDF) as the gain medium. A

be divided into two different parts, where gain saturation and absorption saturation prevails respectively and the
absorption saturation has a lower saturation threshold. Furthermore, the gain characteristic of EDF is measured and
fitted with a formula derived from the qualitative explanation. At last, a quantitative explanation of the optical
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bistability is put forward with the gain characteristic of the erbium-doped fiber.
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Fig.1 Schematic diagram of the fiber ring laser
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Fig. 2 Experimental result, pump power versus signal

output in erbium-doped fiber
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Fig. 3 Schematic diagram of the experimental setup for

testing the gain characteristic of erbium-doped fiber
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Fig. 4 Gain characteristic of erbium-doped fiber
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Table 1 Fitting result
Pump power /mW P, P, (shared) P, P, P; L
70 4,09 —8.00 —12.59 —5.74 6.78
84 2.24 9. 54 —8.10 —15.17 —3.21 10. 05
98 1.31 —7.03 —17. 83 —1.44 13.32
112 0. 89 —5.70 —21.84 —0.35 16. 43

19 Solid line:non linear fit
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Fig.5 Schematic diagram of the mechanism for the bistability

phenomenon in erbium-doped fiber ring laser
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