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Simulation analysis of the influence of various parameters on output

pulse distortion of group velocity control in microring resonator

Liu Xin, Kong Mei‘, Xu Yameng, Wang Xueping
(School of Science, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: When using microring resonators to realize group velocity control, the influences of various
parameters on optical pulse transmission cannot be neglected. The parameters lead to the pulse
broadening and the pulse distortion. The expressions of the second—order and third—order dispersions in
single ring resonator were derived based on the transmission characteristics of the microring resonator.
Aiming at the resonator without loss/gain, the pulse distortions resulted from the higher—order dispersions
and the input pulse center wavelength were analyzed, during using microring resonator to realize the
control of the group velocity. In addition, the influence of loss/gain on output pulse distortion of single
ring resonator was derived. The results show that the second—order dispersion leads to pulse broadening
and the third —order dispersion is accounted for the pulse distortion and the position of the central
wavelength of the input pulse affects the depth of the pulse splitting bottom while the loss and gain
affect the pulse distortion. This work provides design basis for applications of microring resonators in
group velocity control.

Key words: integrated optics; ~ microring resonator;  dispersion;  group velocity control;

pulse distortion

75 B 8 :2019-04-11; &7 B # :2019-05-21

ESWA K AHFM TR A L4 (QN2017002) ; 7 b B & iR 50 B 675 75 48 A A4 4:(20180520177JH)
YEE B A 0 £ (1984-), & PRI B 1, ENF T U6 0l F5E . Email: liuxin0921 @cust.edu.cn

BIRAEE AL (1967—), &, B2, W4, FE N P OL ¥ 70 M58 . Email: kongmei @cust.edu.cn

0913002=1



bl ok TAR

%o www.irla.cn % 48 %
B, AR 1 s TR R AL R
0 5] & BRI LR R A AR R IR B RS

TR P 0 A e P T 0l B 4 o R R O 2 T ) —
AWEFE PR ORI IR B T A R A S5
BCREE R DU a2 0 it it m] LS BEOR A (5 1, 15
I 458 . 2 19 G 3 ) BIOCR T

KA I> MR W A o b 04 e B T3 0 X O ik
nfr A2 B 1) 2 W RN R 2B B BR TR BT O K b
FESE B 51 Bk vh 9 W AE  LLOG T rp ) Bk b 4% i
i), — I 8 HICEE A Bk e R SE T B
UG DK e R TR AR LG S R BB I IR
B I 6 HIOR = B (0 BIOE i J2  EC H BK o AR
Waf A8 F) AR, % T M T ARCER 8 ik A% S B A Ol 3 1
i, BUA 73 2 DT BRE K S 05 1 Bk b BE AR, BK
i g S 71 A () AL T R BRCER TP 51O B AR I B
ok of A 23 24 L AT S B O B i R R T SO A
83 G 58 5 o T 00 NP N0 B Ul e
4 52 WE AL

SCHP R T PR U AR A 00 0L R, B SR
TAETCARE /M g WO B0 T B 0 BN A ik e
Hh s R R A bk e S ) SR, SRS SO T T
TRE /3 i X B PR IR 5 bk b Ry AE A S, S3C
Hh 2 Y B 2% 2 O PR i A o K b R, X
PRIER A 0O 2 7 1 B R E B 4R T R

1 WRERF[H B

BRI R A RO A — A BRI A T

2 (eff)

E E,
E, E,

1 BB IR &

Fig.1 Single ring resonator
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