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Influence of Pumping Schemes on Properties of
Dissipative Soliton in Fiber Lasers
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Abstract Based on the extended scalar nonlinear Schrédinger equation, the influence of pumping schemes on the
properties of dissipative solitons is investigated theoretically in passively mode-locked ytterbium-doped fiber laser with
positive dispersion cavity. The results show that, under the condition of the same initial overall gain, the dissipative
solitons obtained in the backward-pumped fiber laser have narrower spectral width, shorter pulse duration and higher
pulse peak power than those of forward pumping scheme for the given gain saturation energy. Moreover, the linear
fitting degree of the pulse chirp is lower. For the forward pumping and backward pumping schemes, the pulse
energies of the dissipative solitons are equal with the same gain saturation energy, but the differences of the output
spectral and temporal waveforms increase as the incrense of the gain saturation energy.
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Fig. 1 Illustration of the forward-pumped (solid curve)
and backward-pumped (dashed curve) dissipative

soliton fiber laser
FEINT-C 4T O 2% v 48 J ik o A% iy i Ak A
Jp. AR H YT R bR aE AR LM s R

jiiul,ls,:

JA .&QZA_ . 2
5. 115 5 = gA+iy|A|*A+

g IEA
208 ot

(D

K A BBk b2 IR0 . 3. I B B R By AR

LMEREQ, HPOLAE 457 98 .2 i YDF By 25

R, T AR s T U IME 5 1 55 R RO A A
FEZER G g TR

g = go(Dexp(—E,/E,), (2

K go ()24 YDF oA 6] £ 5 4b 19 /N5 5 1 45 &R

.5 YDF B4k B K B DL AOGEF ot & iy itz
T3 A G EL O 5 iliz 5 B AH 5C i 1 45 16 0 BE i
iz Y6 K24 975 nm B, YB'' J& F Ui MU BE R R
g8, AT LU E. AT YDE 224005 E, ik g .

7 P8 S PR BRSO £ O #% A7 78 1E m) FS ) P
Fitliiz Jr 2L Hilz 6 7E YDF o A% i if AN W7 5 0% e
B 55 2R RO 15 6T A B Uy [ 3 0l 5 R B AN B TR )
i o FERRTIE T BE W) I 1Y 45 R ECh 1~3.7F
H W) S8 s A1 8 (il F/AME S8 48 RECS s
B H A0 G TEHOC R HAL S BOR B S B0 T 7]
PLIA Ry W5 25 i il i Zh ZAH ) o 1 18] 0 s 1] il is
T YDF s E 5 59 45 5 800 A Jl 48 %ok Bok
L, Al LASR R

g0(2) = 2. 0exp(— 2/5), forward-pumped, (3)
g0(2) = 0.736exp(z/5), backward-pumped.(4)

B A B b, St 55 (8 YDF 3 25 % AT
BAEJE W 58 35 nm Y 88 = i Y 0 I B 0 AR
PAPM 26 A 1 S A o [i] Esf 2 300 551 33 0 dpic A I
BEUE AR AT . PAPM 6 3% g ok e o o mT
o0 39T R RO R ORI B8k 70 nm,

PAPM [ B 30 % R 550RT LA 2R gt

T=0.94X[I()/ 1] (5)
Ao TCoO g ¢ IF Z0 K i) G383 A0 Lo 24 G5 05 K
{8 .3 PAPM e KBS 0. 94,

RPN ZSHME 1 Pos, a0
JER R 9.5 m, H A EE YA N 0. 354 ps®, RHE (D
2 SR AR E 3 25 o FE B30 L 158 0 4 Tk o J5 A2 3L
R PG B 05 2 s R 0 B ik i Oy ik

F 1 BOLE T DL S5
Table 1 Fiber parameters used in the simulation

of the laser cavity

Parameter YDF SMF
Length /m 5 4.5

Dispersion (f3, at

—3 —3
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Fig. 2 Steady-state gain coefficient distributions of YDF for the different pumping schemes. (a) Forward pumping;

(b) backward pumping
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Fig. 3 Temporal power profiles (solid curves) and chirps (dashed curves) and spectral power profiles for the different

pumping schemes [ (a), (¢) forward pumping; (b),(d) backward pumping]
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Fig. 3 (a) Spectral width difference, pulse peak power difference and (b) pulse width difference as a function of

the gain saturation energy for the different pumping schemes
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