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Fig. 1. Schematic configuration of mode-locked all-fiber
laser based on CNT-PVA film.
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Fig. 2. Polarization precessing VDS:

(a) Typical dissipative optical spectrum; (b) pulse trains measured by oscilloscope; (c) signal

noise ratio at fundamental frequency where the inset shows radio-frequency spectrum over 3 GHz; (d) polarization evolution trace

shown on Poincare sphere; (e) power of two orthogonal polarization states; (f) DOP and phase difference.
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Fig. 3. Dynamic adjustment of polarization attractor under
the pump power of 160 mW: (a) Change of polarization
by adjusting PC in one direction; (b) change of optical
spectrum; (c) change of DOP.
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SPECIAL TOPIC—Nonlinear optics and devices of low-dimensional materials
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Abstract

In this paper, a dissipative soliton mode-locked fiber laser is established based on carbon nanotube in order
to study the polarization dynamics of dissipative soliton by using a commercial polarimeter. Under the pump
power of 160 mW, stable dissipatives soliton are observed to have a limited cycle polarization trajectory shown
on Poincare sphere, indicating the periodic modulation of anisotropy in cavity. The stable dissipative soliton
possesses a high signal noise ratio of 57.7 dB at fundamental frequency. Moreover, the fast oscillation of state of
polarization leads to a lower degree of polarization (DOP). In addition, the polarization controllers are
employed to compensate for the birefringence in the cavity to adjust the ratio between cavity length and
birefringence length. As a result, we can observe the polarization evolving from the polarization locked attractor
to the limited cycle attractor by adjusting polarization controllers. It is noted that this dynamic polarization
trajectory can be manually controlled. By comparing polarization attractor with DOP, it is clear that the size of
trajectory shown on Poincare sphere is inversely proportional to DOP. We expect our work to be conducible to

studying the physics in lasers and creating a new type of polarization tunable laser.

Keywords: fiber laser, dissipative soliton, polarization attractor
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