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1	Numerical Model of Temporal-filtering Dissipative Soliton in OPO
For an idler-resonant OPO, transformed to a frame of reference moving with velocity vgi = ∂ω/∂ki by use of coordinate T = t-z/vgi, the coupled-wave equations describing OPO and SHG are as follows:

                            (1)

                    (2)

                  (3)

                                     (4)

                   (5)



where Ep,s,i,2i represent the optical fields of the pump, signal, idler, and SHG of the idler, respectively. λp,s,i,2i and np,s,i,2i are the wavelengths and refractive indices, respectively (λi > λs > λp).  and kp,s,i,2i are their group-velocity dispersions and wave vectors, respectively.  represents group-velocity mismatches of the pump, signal, and SHG of the idler relative to the idler, where deff is the second-order nonlinear coefficient. The parameter of the third-order nonlinearity on the idler is expressed by , where n2 is the intensity-dependent refractive index coefficient. In the simulation, coupled-wave equations describing OPO and SHG were numerically solved using the split-step-Fourier-transform algorithm, and parameters were chosen to match the experimental setup of Fig. 3.  
2	Numerical Simulation of Oscillating Pulse when Intracavity Dispersion is Very Small
As shown in Fig. 2(b), the spectral width of the temporal-filtering dissipative soliton can be broadened by reducing the intracavity dispersion. However, when the intracavity dispersion in Fig. 2(b) is further reduced, the numerical simulation results of the spectrum and pulse profile of the oscillating pulse are shown in Figure S1. The chaotic spectrum and pulse indicate that the pulse has collapsed. Therefore, a certain amount of dispersion is necessary for the formation of temporal-filtering dissipative solitons in the OPO.
[image: ]
Fig. S1 Numerical simulation results of spectrum (a) and pulse profile (b) of the oscillating pulse when the intracavity dispersion is 190 fs2.
3	Numerical Simulation of Formation Conditions for Temporal-filtering Dissipative Soliton
To further verify the formation conditions of the temporal-filtering dissipative soliton in the OPO, the output characteristics of the idler under four different combinations for positive/negative nonlinear phase shift and normal/anomalous dispersion were numerically simulated. The system parameters were chosen to match the experimental conditions. Figure S2 shows the results of the numerical simulations. For the two cases of positive nonlinear phase shift combined with normal dispersion and negative nonlinear phase shift combined with anomalous dispersion (first and third quadrants in Fig. S2), the output pulses have stable broadband spectra with steep edges and can be significantly compressed. However, for the two cases of positive nonlinear phase shift combined with anomalous dispersion and negative nonlinear phase shift combined with normal dispersion (second and fourth quadrants in Fig. S2), the output spectra are chaotic and unstable. The numerical simulations are consistent with the experimental results, further confirming that a temporal-filtering dissipative soliton can be formed only if the nonlinear phase shift and dispersion have the same sign. 
[image: ]
Fig. S2 Numerical simulation results of OPO for four different combinations of the positive/negative nonlinear phase shift and normal/anomalous dispersion. Black line: spectra of the idler. Red dash line: autocorrelation traces of pulses before compression. Red solid line: autocorrelation traces of pulses after compression. ∆k: wavevector mismatch of the SHG process of the idler. ΔφNL: single-pass nonlinear phase shift. GDD: net intracavity dispersion. (a), (c): dissipative solitons; (b), (d): collapsed solitons. The system parameters are the same as those shown in Fig. 5.
1
2
oleObject1.bin

image2.wmf
(

)

22

*

22

2

1

2

psi

jkkkz

eff

ssisss

pi

ss

d

EkkEkE

jjEEe

zTTn

p

wwwl

--

¶¶¶¶¶¶

æö

+--=-

ç÷

¶¶¶¶¶¶

èø


oleObject2.bin

image3.wmf
(

)

22

22

2

1

2

psi

jkkkz

pppppeff

i

si

pp

EkEkEd

k

jjEEe

zTTn

p

wwwl

---

¶¶¶¶¶

æö

¶

+--=-

ç÷

¶¶¶¶¶¶

èø


oleObject3.bin

image4.wmf
(

)

2

22

2

*

2

22

1

2

ii

jkkz

eff

iii

ii

i

d

EkE

jEEe

zTcn

w

w

-

¶¶¶

-=-

¶¶¶


oleObject4.bin

image5.wmf
(

)

2

22

2

22222

22

2

1

2

ii

jkkz

eff

iiiiii

ii

i

d

EkkEkE

jjEEe

zTTcn

w

www

--

¶¶¶¶¶¶

æö

+--=-

ç÷

¶¶¶¶¶¶

èø


oleObject5.bin

image6.wmf
2

,,,2

2

psii

k

w

¶

¶


oleObject6.bin

image7.wmf
,,2

psi

i

k

k

ww

¶

¶

-

¶¶


oleObject7.bin

image8.wmf
02

i

i

cnn

pe

g

l

=


oleObject8.bin

image9.png
E
)
:

Intensity (a.u.)

0.1

0.01

A

2000

2100 2200 2300 2400
Wavelength (nm)

2500

(b) 1.0
0.8
3
S 06
2
2 04
]
£
0.2
0.0
2

Time (ps)





image10.png
ANt Time Delay (ps)
(b) (a) -4 -2 0 ? 4
Ak=-23 4mmr! Ak=-13.4mm- 1.5
A@Nt=+0.79T™ AQN-=+0.67T
g GDD=-762 fs2 - GDD=+589 fs2 -
> 14 =3 14 1.0 =
S & 1T s
2 2 2
@ 0.1 @ 0.14 105 2
2 2 2
5 M = £
0.01 T T T 0.01 et T T 0.0
2300 2400 2500 2100 2200 2300
Wavelength (nm) Wavelength (nm)
Time Delay (ps) 0 eob
ime Delay (ps
© 4 2 0 2 @
! ' Ak=+8Ammt 1 1.5 Ak=+18.7mm-!
AgpNt=-0.8mT ApNt=-0.51T1
gy GDD=-762 fs? e GDD=+589 fs2
=3 14 1.0 = 3 14
s KN RS
2 2|2
2 0.1 05 2 | 2014
2 212
= =g =
0.01 = T 7= 0.0 0.01 A 1 T
2300 2400 2500 2100 2200 2300
Wavelength (nm) Wavelength (nm)





image1.wmf
(

)

22

2

*

22

2

1

2

psi

jkkkz

eff

iii

iips

ii

d

EkE

jEEEEe

zTn

p

g

wl

--

¶¶¶

+-=-

¶¶¶


