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In telecommunications, there is increasing interest in developing
stable sources for the third fiber optic transmission window, particularly ring
fiber lasers with passive mode-locking. Erbium-doped optical fibers,
operating at a wavelength of 1550 nm, play a key role in this field. It is
expected that these lasers will eventually replace many semiconductor data
transmission lasers used in Dense Wavelength Division Multiplexing
(DWDM) systems according to the ITU frequency grid. Recent years have
seen significant progress in ring fiber laser technology, but the field still
needs reliable, compact, and cost-effective solutions to compete with the
variety of laser diodes available. While existing ring fiber lasers offer
advantages, they also face challenges such as complex designs, expensive
semiconductor saturable absorbers, and pulse durations of about 200
femtoseconds (fs). Some ring fiber lasers using non-linear polarization
rotation (NPR) for mode-locking are more affordable and achieve shorter
pulse durations of around 30 fs. However, these lasers still struggle with
issues related to stability and mode-locking consistency. To address these
issues, our goal is to develop a ring fiber laser circuit and explore mode-
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techniques using liquid-crystal (LC) polarizers. NPR involves the interaction
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between the polarization of electromagnetic waves and the strength of
radiation, where a polarizing beam splitter (PBS) acts as a saturable absorber
to stimulate laser pulse generation. Effective mode-locking requires
controlling polarization in a non-linear medium. This can be achieved using
polarizers or wave plates, which rotate to maintain the necessary polarization
state. Precise motorized polarization rotators have been proposed, while
mechanical methods such as fiber bending and piezoelectric actuators offer
alternative solutions. However, these methods often require prolonged tuning
and can result in performance drift. We propose using LC polarizers for
electronic control of the NPR mode (Fig.1). LC polarizers offer low-voltage
control signals, fast response times, and long-term stability, potentially
improving the performance and reliability of ring fiber lasers [1-2].
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