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profile/Comb spectrum at 7=3000 ns are shown on}he top.
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Fig.4. Influence of different third-order dispersion coefficients on the stability region and soliton
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Region II: time domain oscillation domain (breathers soliton); Region III: chaotic domain; Region

IV: continuous wave domain.
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Fig.5. Influence of third-order dispersion on the optical field and spectrum of coupled microring
resonators. Simulation parameters are set as: J;=120 m'l, P,=10 W, ki,=—20 psz/km, di3=—0.7506.
(a) Optical field distribution in the cavity; (b) Intracavity optical spectrum; (c) Temporal evolution
of solitons; (d) Optical spectrum evolution of solitons. (a) and (b) are the time-domain optical
field/spectral distributions in the cavity corresponding to /=5000 ns.
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Fig.6. Impact of positive fourth-order dispersion on Kerr comb in coupled microcavities.
Simulation parameters are set as: 0,=120 m'l, P,=10 W, k=20 psz/km, d13=—0.7506,
d14=3.8x10". (a) Optical field distribution in the cavity; (b) Intracavity optical spectrum; (c)
Temporal evolution of solitons; (d) Optical spectrum evolution of solitons. (a) and (b) are the
time-domain optical field/spectral distributions in the cavity corresponding to /=5000 ns.
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distribution in the cavity; (b){Intracavity optical spectrum; (c) Temporal evolution of solitons; (d)
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Fig.9. Control of drift direction by fifth-order dispersion. Simulation parameters are set as: 0,=120

m”, Py=10 W, k;;=—20 ps*/km, di3=—0.7506, dis=—3.8x107. (a) Intracavity field distribution of

soliton (d15=3.0443x10™); (b) Intracavity field distribution of soliton(d;s=3.6532x10); (c)
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Intracavity field distribution of soliton(d15=4.5665X10'4); (d-f) Corresponding (a-c) temporal
evolution and soliton drift. (a-c) are the time-domain optical field in the cavity corresponding to
=5000 ns.
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Fig.10. The effect of the fifth-order dispersion relative cogefficient d5 on the soliton drift velocity.
Simulation parameters are set as: 0,=120 m'l, Py=10 W, ki,=20 psz/km, d13=—0.7506,
di1/=—3.8x10".
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Fig.11. Influence of the compeétition between second-order and fourth-order dispersion on comb
spectra. Simulation parameters are/sebas: 0,=120 m'l, P,=10 W, k1,=—60 psz/km, di4=2.817x% 107,
(a), (b) and (c) are the influenee ‘of second-order dispersion, (d), (¢) and (f) are the influence of

fourth-order dispersionyland\(g), (h) and (i) are the influence of second-order and fourth-order
dispersion.
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Fig.12. Influence of combined high-order dispersion on spectral characteristics. (a) Phase matching
curve of 2nd, 3rd and 4th order dispersion. Simulation parameters are set as: 0,=120 m'l, P;,=10 W,
k1,=—20 psz/km, d13=—0.0113, d14=2.535><10'5; (b) Phase matching curve of 2nd, 3rd, 4th and 5th
order dispersion. Simulation parameters are set as: 6;=120 m'l, P;,=10 W, k=20 psz/km,
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d13=—0.1126, d\s=8.4502x107, dy5=4.5665x107; (c) Spectrogram corresponding to dispersion
wave position in Figure (a); (d)Spectrogram corresponding to dispersion wave position in Figure

(b).

3.3 il HO G R R R

TR, E BT M GHCDEIFDC S RS Eg . 1813 B T %8
2-3 r AU B T 2-4 T (o ORI RIS 100 90T doe R 2R VA A e Bl 5 42 7
DyZZ AR R, WX ZHIIZE Py, SZINE FREI T BN ERNEIE S 1
TS, TR N, BORKIEEREE RH IR 2R, HEa S
V0 I €20 B3I LA R A 0, 55 U € BT 7 A 175 100 N AR ikt R 2R PE S R, A
13(@)FE 13(b)Frr: B 13(c)-13(d) s T AT IEE TR P 5RIBIIZR P,
%%, TLURIL, 4T P,<300 Wy JHCFE 20 Th 2% i i A S B4k
MRS TSI T3 Py>300 WS, B 13(0) P A IR T IR 2%, 5F
BHHE TR, eSS lE B, AEVIN e, R M5 R B
B 13(d)f 9 A Th 2R (226 W) LR 13(c) (225 WK 1, ELJE 35 N 2553 Th 2R 11 4%
R, (EFEHDIRA 375 WA, & 13(d)FE NIEE T #(235.5 W)HIZE T & 13(c)
i N IEEL T AR(237 W), 3K T BE PR DA a0 N 52 7 0 38 A i B I AR €20 BB D

I DI NS, R AT G RO TR gk, B AR TR 50T DR
ECABIRG R, AEAF0T A UEAE D3-S T BEAR B PIONEL, X ARRE 1 &1 13(c) MBS 13(d)
o f A D6 Ty ot 2 B A VR T 2 (R R IR AR /N A, IE OB s
SR EAIE, I8 AR E O Th A S I T L BAR L AN 25 B8 2-3 B 4 B 1k e ok —
AR, MNTIAEAT T 13(d)H s P e AR Dh 22 th 2 B ik B2 T 13(d) i
N UAE Thae 2R REAR, IR R T il 3 YA e 1 7= A (1 5 )

2

17



including k12 and d|3 including klz s dm and d]4

. 170
LE1581(a) < (b)
z z
= 156 g
= =
S 154 3 163
g g
E 152 E
fad fad
] ]
= 150 = 160
200 250 300 350 200 250 300 350
Power/W Power/W
= includingk , and d , 240 includingk ,,d ;andd ,
5 =
% 240 (C) % (d)
s = = 2235 - "
§ 235 8
o [="
= z
£230 s230r
o o3
2 2
£225 E 55
= 200 250 300 350 200 250 300 350
Power/W Power/W

BI13 %W o AL & X e I e R S € B 308 B 9w\ hio=~80 ps’/km, d13=—0.1876,
d14=3.1688x10™. (@) #2, 3K @B IR KB SRMINHEXFR: O)EE2, 3, 4N
BN R 2R 1 5 R I R IR R (o) B 52, SN I P G B TR 5 I R MR R
(72, 3, AP e s NI D3R 5 Rl L 3 HIRE.

Fig.13. The effect of various dispersion combinations on spectral characteristics. Simulation
parameters are set as: k=S80 psz/km, di3=—0/1876y di4=3.1688x% 107, (a) The relationship
between maximum detuning and pump power with 2nd and 3rd order dispersion of soliton; (b) The
relationship between maximum detuning and pump power with 2nd, 3rd and 4th order dispersion
of soliton; (c) The relationship betweeh peak power in cavity and pump power with 2nd and 3rd
order dispersion; (d) The relationship\between peak power in cavity and pump power with 2nd, 3rd

and 4th order dispersion.
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Fig.14. The influence of pump power on the spectral position of dispersion wave with different
high-order dispersion. (a) The variation of dispersion wave spectral position with the increase of
pump power, including the variation of dispersion wave frequency with different orders of
high-order dispersion; (b)-(c) With the pump power of 5 W(b) and 15 W(c), the intracavity comb
spectrum with 2-4 order dispersion, the simulation parameters are set as: d;3=—0.7506,
d14=5.1x107,
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Stability and spectro-temporal dynamics analysis of-Kerr
combs in dual-coupled microcavities with high<order
dispersion -

Xu Fan” Zhao Yan" Wu Yuhang Wang Wenchi Jin Xuegig
(Hefei University of Technology, School of Instrument Science &nél Optoglectronics Engineering,
Anhui Province Key Laboratory of Measuring Theory afd Precision Instrument, Hefei 230009)
Abstrdt
We investigate the stability and nonlinear dynamics of the Kerr optical
frequency comb inside the>dual coupled microcavities with high-order
dispersion effect basedson the theoretical model of coupled nonlinear
Schrodinger equations,~\The effect of different high-order dispersion
parameters on the‘evolution and spectral characteristics of the optical field
in the cavity-is also explored. Theoretical results indicate that the addition
of the third-order dispersion enlarges the stability domain of the
parametric space and transforms the periodically varying soliton breathers
and chaos into stable bright soliton. In order to obtain an accurate Kerr
optical frequency comb spectral envelope, higher order dispersion should
be considered. Moreover, high-order dispersion terms have a significant
2
effect on the spectral characteristics of the optical frequency comb, such

as the spectral envelope frequency shift and the dispersive wave spectral
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position. Specifically, the third-order dispersion and positive fourth-order
dispersion can broaden the spectrum and enhance the dispersive waves;
while the negative fourth-order dispersion can suppress the dispersive
wave generation and obtain a symmetric soliton frequency -comb; the
fifth-order dispersion can regulate the drift direction and speed.of the
optical solitons. The theoretical results are of great value~for dispersion
regulation and design and stability studies in doublezcoupled microcavity
experiments.
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