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Abstract

Analysis of Nonlinear Dynamic Behaviors for the Twin-Stripe Laser
Zhang Yali Zhang Xuliang Zhu Weijie

(School of Electronics Engineering, University of Electronic Science and Technology of China ,
Chengdu , Sichuan 610054, China)
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The twin-stripe laser is an important type of monolithic lasers. Based on the rate equations, the nonlinear
=]

dynamic behaviors for the twin-stripe laser are analyzed by the numerical method. The transient responses are
Key words

elaborately discussed for the twin-stripe laser with two kinds of different guidance mechanisms, and initial phase

73

difference under different bias configurations. It is concluded that the instability/chaos is the intrinsic operation of
the twin-stripe laser. Either phase-locked operation without detuning or stable output with two-wavelength only can
be obtained under certain running conditions besides the special structure design.
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Table 1 Fundamental parameters of active region

Parameter Value

Group index n, 3.6
Optical confinement factor I 0.6
Group velocity v, /(10" pm/s) 8.328
Active thickness d /pm 0.2
Vacuum wavelength A /pm 0.9
Ridge width w /pm 2
Differential gain go/(107° ecm®/s) 1.12
Carrier density at transparency

N, /(10" em™*) 1.1
Spontaneous emission factor y /10° 1
Spontaneous radiative recombination lifetime

r5/(107° §) 4
Stimulated recombination section

a /(107" ecm?®) 1. 35
Photon lifetime z,, /(107" s) 2.395
Line-width enhancement factor « 5
Cavity length [ /pm 300
Quantity of electricity ¢./10 !¢ 1.6
Active volume V,/pm’ 120

5 T R 5 AR 2 T A R S I 5 4 51 XA
[F] 548 € A8 A PR R R AT 1 8L 3803 8 Bl ok
PHEXURIE WOLA BRI NL . B h # 17/ = 27

2.0

~ (b) D=20 um —#
‘?E ——#2
S 1.5¢
S
& 10}
B
=
(]
1o
= 05t
2
Q
&
0

0 02 04 06 08 10
Time /(10-8 s)

2.0

o (d) D=5 um —#1
£ —— 2
gu 1.5 r

>

—

<

2

£ 1.0 ¢

g

<

§ 05}

)

2

Ay

0

0 02 04 06 08 10
Time /(1078 s)

1 XK SR E T AT EIBE D A7 5T 3R G 5 SUATE 36 5% 1Y % 25 1R
(a),(b) [A ARG (o) PHMA RS (D BEE RS

Fig. 1 Transient response of a twin-stripe index-guided laser with different distance D, when a symmetric current

is applied. (a),(b) weakly coupled system; (c) less strongly coupled system; (d) strongly coupled system
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Fig. 2 Transient response of a twin-stripe index-guided laser, when an asymmetric current is applied

(a) photon density, (b) phase difference
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Fig. 3 Transient response of a twin-stripe gain-guided laser with different imaginary parts of coupling coefficient, when a

symmetric current is applied. (a)~(d) photon density with opposite sign of imaginary parts of coupling coefficient;

(e), (f) phase difference of the condition on (¢) and (d)
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Fig. 4 Transient response of a twin-stripe gain-guided laser, when the different asymmetric current is applied. (a), (¢),

(e),(g), (i) carrier density when in different asymmetric currents; (b),(d), (f), (h),(j) photon density when in

different asymmetric currents
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