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Generation of step shaped pulses in a thulium doped ring fiber laser

WU Tong,ZHU Guang-hui,SUN Ru-feng, LONG Run-ze ,ZHANG Kun,
ZHANG Li-ming,ZHAO Hong
(Key Laboratory of Solid State Laser Technology , Beijing 100015, China)

Abstract; In this paper,the generation of stage shaped pulses in thulium fiber lasers based on nonlinear polarization
rotation mode locking is investigated. By introducing a segment of SMF-28 fiber with a length of 100 m and 350 m
respectively before and after the nonlinear polarization rotation mode locking device to enhance intracavity nonlinearity
and accumulate negative dispersion,a dual-wavelength (wavelengths of 2025 nm and 2034 nm, respectively) step-
shaped pulse with a base width of 50 ns,a repetition frequency of 615.6 kHz,and a signal-to-noise ratio of 55 dB is
obtained , and it is found that carefully adjusting the polarization controller and changing the pump power can finely ad-
just the shape of step shaped pulses. Through the study, it is found that the stepped pulse is formed by the combination
of two rectangular pulses,and the front and rear pumps have different influences on the two rectangular pulses,and the
energy can be realized by changing the polarization state between the front and rear two rectangular pulses. The experi-
ment provides a good experimental platform for studying the pulse dynamics and pulse shaping of passive mode-locked
fiber lasers.
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Fig. 1 Schematic diagram of the experimental device for

generating step shaped pulses
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Fig. 2 Shows the step shaped pulse generated at a pump
power of 14 W
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Fig. 3 Changing the polarization state to the step shaped pulse pair
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