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Abstract

from Raman fiber lasers. In the mode-locked Raman fiber lasers, high performance output can be achieved in the

Mode-locking and ultrashort pulse synchronous pumping are the main ways to obtain ultrashort pulses

structure with equivalent saturable absorbers, but the limitation caused by the long gain fiber remains. The method
of synchronous pumping can overcome this problem effectively and achieve excellent ultrafast Raman laser output.
There is a great potential for the ultrafast Raman fiber laser technology, and future research will focus on further
improving the overall performance of various ultrafast Raman fiber lasers and investigating new phenomena observed

in these laser systems.
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Fig. 1 Raman effect in fiber* .

(a) Basic principle; (b) normalized spectra of Raman gain in quartz fiber when

pump light and Stokes light are parallel polarized (solid line) and orthogonally polarized (dashed line)
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Fig. 2 NPR mode-locked Raman fiber laser pumped by continuous multimode laser

B8 (a) Schematic of structure;

(b) pulse train; (c¢) temporal envelop of output Raman laser

@
1480 nm RFL (b)

.,//‘ i
2] e 0 )
WDM  HNLF wpff

PC
~0OC PC_ PD-ISO 8.8
8, 8 =
output
(d)
_ —_ de lockin;
1O e mode locking
£ 1588.3nm _1608.1nm
/Q
S
Z
0
=
By
=
1400 1500 1600 1700
Wavelength /nm

100 ps/div

200 ps/div

P R AR AR W T R R
20 ps/div

5 us/div

IR A R I T PR RSO SN Y

500 ps/div

5 -40 ‘

2

B -60 65 dB
12}

g

= -80 ‘
-100

50 100 150 200 250 300 350

Frequency /kHz

Pl 3 f b Bk s T D)4 ) NPR BB R 2 6 4R OB 0 () Z5 4475 2B 5 (o) R Jik vy £ s i Jok oo 7 571 5
(o) B2 R Ik e it BsF 8 S o 7 50 DB S0 2% 5 (D TRASBR ST B0 % 8 D63 5 e i o ik e ) 56 450 41 33

Fig. 3
of nanosecond pulse output;

two states;
A2 BT UK RIS Lyot U8 UE 4% BT FH 09 18 2506
29 70 m KA SO LR H A 2 0 55 24 Jy 5 5E
AR B RR Y 5 A . AR B 2 AR K
Jik v 5 AR %k 2.47 MHz, YR E 4 (b) ff 7R,
Sk T 321 B i ) SR FE BN T . B 4 (o) BT R

Pulse width switchable mode-locked Raman fiber laser based on NPRF .

(c) pulse train and temporal envelop of picosecond pulse output;

(a) Structure schematic; (b) pulse train

(d) output spectra of

(e) spectrum of output pulses around fundamental repetition rate
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Fig. 8 Cavity shared ultrafast fiber laser®™”

. (a) Schematic of structure; (b) measured spectra of the dissipative soliton

(triangle) and Raman dissipative soliton (circle) in experiment; (c) calculated spectra of dissipative soliton, Raman

dissipative soliton and Raman light without feedback; (d) measured autocorrelation traces of dissipative soliton

(triangle) and Raman dissipative soliton (circle) in experiment; (e) calculated temporal shapes of dissipative soliton

(left) and Raman dissipative soliton (right), and their instant frequencies
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Fig. 9

High performance synchronously pumped Raman dissipative soliton fiber laser®" .

(a) Schematic of Raman fiber

laser and pump laser; (b) output spectra of coherent Raman pulses at energies of 11 nJ and 18 nJ and noise-like

pulses;

(c¢) autocorrelation traces of coherent and noise-like Raman pulses at output of Raman laser;

(d) autocorrelation traces of coherent and noise-like Raman pulses after external compression
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Fig. 10 Synchronously pumped Raman fiber laser based on gain modulated pump®? .

(a) Schematic of structure;

(b) spectrum and temporal trace (inset) of fundamental Raman pulses; (c¢) spectrum and temporal trace (inset)

of 2"-order Raman pulses; (d) radio frequency spectrum and temporal trace (inset) of 8"-order Raman pulses
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structure; (b) output spectra of Raman pulses; (c) autocorrelation trace of Raman pulses without compression
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Fig. 12 Ultrashort pulse pumped Raman fiber laser with random distributed feedback™ . (a) Principle schematic;
(b) configuration of the Raman laser; (c¢) autocorrelation trace of the Raman laser pulse; (d) normalized pedestal

height of the autocorrelation trace as a function of pump power; (e) oscilloscope trace of the random distributed

feedback light; (f) radio frequency spectrum of the random distributed feedback light; (g) comparison of the slope
efficiency between the random laser output and the ASE; (h) comparison of the spectral bandwidth between the

random laser output and the ASE
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