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Abstract: A continuously tunable Q-switched all-fiber Er-doped laser based on a 45° tilted fiber grating and tunable
bandpass filter is demonstrated. The 45° tilted fiber grating is used to achieve the nonlinear polarization rotation
(NPR) along with two polarization controllers (PCs), Q-switching is realized due to the fact that the NPR effect in-

YeksHER: 2017-12-30; YeElfEeaisHER: 2018-02-02

EE&WH: (61605107,61505244) (QD2015027)
(=5 (1995-) E-mail huckleberry@shu.edu.cn
BIEEE: (1982-)

E-mail mouc1@shu.edu.cn

1707411



DOI: 10.12086/0ee.2018.170741

duced intensity-dependent loss. Under the pump power of 655 mW, the Q-switched optical spectrum can be conti-
nuously tuned from 1512 nm to 1552 nm by simply rotating the tunable bandpass filter. During the wavelength tuning
process, the average output power increases from 0.282 mW to 4.884 mW while the repetition rate enhances from
27.3 kHz to 119 kHz. To the best of our knowledge, this is the widest continuously tunable range of Q-switched fiber
Lasers based on nonlinear polarization rotation effect and spectral bandpass filter.
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Fig. 3 Schematic diagram of the wavelength-tunable Q-switched fiber laser based on a 45° tilted fiber grating
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Overview: Wavelength tunable Q-switched fiber lasers have important applications in the fields of communication,
medicine, ranging finding and laser processing. Generally speaking, Q-switched fiber lasers can be divided into two
types using either active or passive system. There are several kinds of saturable absorber can be used to realize passively
Q-switched in fiber lasers, including semiconductor saturable absorber mirrors (SESAMs), transition metal-doped
crystals and single-wall carbon nanotubes (SWNTs). However, the method of using nonlinear polarization rotation
(NPR) technology which is an artificial saturable absorber to realize passively Q-switched can not only maintain all-fiber
structure of fiber lasers, but also change the width of Q-switched pulses by adjusting the states of polarization control-
lers. By regulating commercial bandpass filter, the central wavelength of the Q-switched pulses can be adjusted conti-
nuously in a larger range.

In this paper, a continuously tunable Q-switched all-fiber Er-doped laser based on a 45°-tilted fiber grating and tuna-
ble bandpass filter is demonstrated. The 45°-tilted fiber grating is used to achieve the nonlinear polarization rotation
(NPR) along with two polarization controllers (PCs). In this experiment, the fiber grating is equivalent to an ideal
in-fiber polarizer because it has strong polarization-dependent loss (PDL), then the Q-switched pulses can be easily ob-
served by properly adjusting the polarization controllers. Under the pump power of 655 mW, stable Q-switched pulses
with central wavelength of 1548 nm, average output power of 4.45 mW, repetition rate of 105 kHz, and signal to noise
ratio (SNR) of 39.89 dB are obtained. Furthermore, the Q-switched optical spectrum can be continuously tuned from
1512 nm to 1552 nm by simply rotating the tunable bandpass filter with 655 mW pump power. As far as we know, this
is the widest tunable range of tunable Q-switched fiber Lasers based on nonlinear polarization rotation effect and tuna-
ble bandpass filter.

Citation: Hu X L, Yan Z ], Huang Q Q, et al. Wavelength-tunable Q-switched fiber laser based on a 45° tilted fiber grat-
ing[J]. Opto-Electronic Engineering, 2018, 45(10): 170741
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