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All-polarization—-maintaining fiber laser mode-locked by graphene
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Abstract: An all —polarization —maintaining erbium —doped fiber laser mode —locked by graphene saturable
absorber mirror was reported. The laser with monolayer and ten —layer graphene as saturable absorbers
devices avoided the influence of environment on the intracavity polarization and generates high stability, high
degree of polarization and self starting mode—locked pulse output with pulse width of 697 fs and 502 fs.
Compared to single layer graphene, the ten layers graphene can obtain shorter pulse width, higher peak power
and better mode locking effect. While the pump power increases, a two harmonic mode—locked pulse with
62.94 MHz repetition frequency can be generated. The mechanism of harmonic mode locking was analyzed

by nonlinear Schrodinger equation. The mode —locking laser cavity based on the reflection mirror was
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expected to be the excellent single polarization femtosecond fiber laser source which can be switched

between the fundamental frequency and the two harmonic.
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Fig.1 (a) Raman spectra of monolayer graphene,

Intensity/a.u.

(b) Raman spectra of ten—layer graphene

A s MR A P RE SR A A, AR Ze b
T AT Y T A

—_
T M

K a(D) Ry R A 1 R 5 L, IR 5 a,
R VRTIRBE 5 a,, Fon AR AR I

Bl 2 S+ 2 A B ER R A S YR T A B
LM, MG H0 K 1 556 nm, ik
WTERE 2 ps, HEMIR 78 MHz ) SESAM itk 15
FOBLBotas . @ X ARG 3+ 20 80
R IR HIIREE L Ry 14% , HAISREEZN 6.4 MW/cm?,
AT 58% .

0.68F

e
=
>

Absorption/a.u.
=)
=
s

2 3 4 s 6 7
Peak intensity/MW-ecm™
2 2 A AR L it 2

Fig.2 Nonlinear absorption curve of ten—layer graphene
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Fig.3 Schematic diagram all-polarization—maintaining
erbium—-doped fiber laser mode—locked

by graphene saturable absorber mirror
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Fig.4 Experimental diagram all-polarization—maintaining

erbium—-doped fiber laser mode—locked

by graphene saturable absorber mirror
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Fig.5 Sequence of mode—locked pulse by the graphene

saturable absorber mirror
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Fig.7 (a) Self correlation trajectory of the mode—locked laser
by the monolayer graphene saturable absorber mirror,
(b) self correlation trajectory of the mode—locked laser

by the ten—layer graphene saturable absorber mirror
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