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Abstract

We demonstrated four different laser operationatest in the same passive fiber ring laser cavity by
controlling solely the polarization state in a sahle absorber. The demonstrated laser operatibaigls were
continuous wave, mode-locking, Q-switching, andvitéhed mode-locking. The saturable absorber was
fabricated by spin-coating a single-walled carbanatubes (SWCNT)/polymer composite on a side petish
fiber providing enhanced nonlinear interaction witte SWCNT. The wide tuning range of the saturable
absorber allows the simple means to generate eliftédorms of laser output from a single laser gavit
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1. Introduction

Optical pulse generation in fiber lasers wherevactinodulators are replaced by nonlinear
optical components such as saturable loss elenteate been extensively studied for their
simplicity and high performance[1-7]. Dependingtbe desired properties of the pulses, different
forms of nonlinear optical elements optimized fartirular output form such as mode locked (ML)
and Q-switched pulses have been used[1-12]. Inrasintrecent works using graphene and
graphene oxide interacting with evanescent fieldaofiber mode as saturable absorber (SA)
produced different laser output states from a sit@ber cavity[13,14]. Although introduced prior
to the graphene SAs, single-walled carbon nanot(8#$CNTs) have not been used to generate
multiple laser output states from a single lasaitgaOne of the difficulties in producing multiple
output states is that many laser parameters inajustturable loss and saturable gain in the cavity
have to be adjusted differently for each output esptl5,16]. We note that a SA with a large
tuning range for the saturable loss and saturatiensity can provide much simpler ways to
control the laser output state.

In this paper, we propose, analyze, and demongtratese of SWCNTSs in a fiber laser cavity as
a SA having a large tuning range of key laser patars for the generation of different output
states from a single cavity. The SA was fabricdtgdpin-coated SWCNT/polymer composite on a
side-polished fiber (SPF) to produce strong intiéoacwith the SWCNT without significant
background scattering loss. We describe detaithefabrication process along with its linear and
nonlinear optical properties. Different laser outptates are demonstrated using the universal SA
including continuous wave (CW), ML pulses, Q-swédhpulses and Q-switched mode-locked
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