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Abstract A [-band high power sub-picosecond erbium-doped fiber laser is reported. Two polarization controllers
(PC) and a polarization dependent optical isolator (ISO) are fused in all fiber ring cavity, and the mode-locked laser
pulse output of all fiber structure is realized based on nonlinear polarization rotation mode locking principle. The
center wavelength of the laser is 1603 nm, the pulse repetition rate is 37.8 MHz, the single pulse energy is 4 nJ,
and the average output laser power is 152 mW. Reasonable dispersion management is carried out on the all fiber
mode-locked laser, and the mode-locked laser output with pulse width of 370 fs can be obtained. The erbium-doped
fiber with high doping concentration is adopted in experiment, and its length is reduced effectively. The pump
conversion efficiency is improved. The L.-band sub-picosecond fiber laser with simple and compact structure, stable
and reliable performance is realized.
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Fig. 1 Schematic diagram of all fiber erbium-doped fiber laser
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Table 1 Parameters of fiber in all fiber mode-locked cavity

Erbium-doped fiber OFS980 SMF
Length /mm 1150 2000 2000
GVD /(fs*/mm) 13 1.8 —22
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Fig. 2 (a) Q-switching sequence; (b) mode-locked pulse sequence
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Fig. 3 (a) Mode-locked spectrum; (b) auto-correlation curve

K B a1 TR0 T A BIRCR AT IO . B 4 J2 T80 DU 5 14 ik o 7 47 Bl 3 il 016 2 5
O S K b e 9 — ELOR RS AE . B 5 SRR G Al iz D AR5 i BIURE OL T AR B X RO & N R AT LA
RO R D AR — R AR K WA B AR . OR G HOLR M E) 532 mW I, B Kk i 2
152 mW AR B PR K P RE B2 R 4 n] W IN A 12 kW, AR FDFROGH 1 23 40 mW, 7T ISR 454
IBFARBCRLY Dy 2100 WA ZREDLET BT T3 45 LA AR EE (Rl 7 U 1,15 m, BOR 2 0,95 m).,

Time /ps

1101008-3



150 P
- /
5 Z 120 o/
el = /
g ’ £ 90 A
2 ) 9
7 & o/
g g 0 7
5 B Val
© 30} 0
0 200 400 600 800 1000
Time /ns Input power /mW
4 TORJE W Bk o 81 5 TR Ha i Bl AR B S WO R A2 AL
Fig. 4 Amplified pulse sequence Fig. 5 Variation of output power with pump laser power
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Fig. 7 Variation curve of output wavelength with fiber length
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