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Abstract Physical mechanism of the sideband asymmetry is theoretically analyzed in the fiber ring lasers, A passive
obvious, which can be observed that the intensity of the positive second order is higher 14.28 dBm than that of the

mode-locked erbium-doped fiber ring laser is constructed in the experiment, The obvious asymmetry of the spectral

sidebands in an L-band is obtained by adjusting polarization controllers. The asymmetry of sidebands can be observed

in two aspects: on the one hand, the asymmetry of the power between the positive and the negative order numbers is

negative same order; on the other hand, the sideband asymmetry numbers from the positive to the negative orders

are also obvious, the number of the positive orders is more 5 numbers than that of the negative. The sideband
asymmetry is useful for the research of eliminating the sidebands and acquiring the ideal soliton pulses and so on.
lasers; sideband asymmetry; fiber laser; passively mode-locking; ring cavity
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Fig. 1 Equivalent setup to the fiber ring laser
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Fig. 2 System transmittance versus the different

wavelength between the dispersive wave (the

dashed line) and the major wave (the solid line)
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Fig. 3 Schematic diagram of the doped fiber ring laser
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Fig. 4 Relative symmetry of the sidebands in

the power and orders
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Fig. 6 Spectrum of the sidebands. (a)asymmetry of the sidebands in the power and orders; (b)asymmetry of the

sidebands in the orders between the positive and the negative
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Table 1 Analysis of parameters of the sidebands

corresponding to the fig. 6 (a)

Order number AX /nm Power /dBm
—2 —15.92 —42. 24
—1 —10.48 —28.33
0 0 —14. 89
+1 10. 00 —20. 36
+2 15. 44 —27.96
+3 19. 28 —37.47
+4 22.48 —43.79
+5 25.36 —49. 55
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Table 2 Analysis of parameters of the sidebands

corresponding to the fig. 6 (b)

Order number AX /nm Power /dBm
—2 —15. 36 —39.05
—1 —9.12 —25.79

0 0 —15.49
+1 9. 60 —22.95
+2 15. 20 —25.44
+3 19. 20 —31.44
+4 22.56 —36.72
+5 25.12 —41.02
+6 27.68 —45.48
+7 29.76 —48. 98
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