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Fig.3 Bifurcation via varying frequency detuning

g 0.20F
% 015 [T}

4

0.35
0.30F
0.25F

-,pii"'mi"lllll'l:'ll'||)||\i': ;

!

0.10F & l ' il
oof e
0 Fri | PR

0.060 0.092 0.124 0 156 0.188  0.220
Fg.4 Bifurcation via varying injection factor
Be
1 3
5 Bc
Bc =0 12,

. Be

Bc=89 s

=12 ,
Bc=25

B.=35 89

5
Fig.5 Bifurcation via varying linewidth enhancement
factor
6 |
. En = 0 2529 AW =41 ,k =
0. 18, 1=25 40mA. ,
| =28 9mA , )
| =46mA , .
=48mA , | =48 55mA
5GHz,
4. 3GHz, )
= 5 9GHz.



[1]

[2]

[3]

MQW

Ptibon |, Gdlion G, Debarge G, et a. Locking bandwidth
and relaxation oscillations of an injection-locked semiconduc-
tor laser. IEEE J Quantum Electron 1988 ,24(2) :148

Li L. Static and dynamic properties of injection-locked semi-
conductor lasers. IEEE J Quantum Electron, 1994 ,30 (8) :
1701

Lamela H ,Carlintero G,Mancedo FJ. Period tripling and cha
osin the dynamic behavior of directly modulated diode lasers.
|IEEE J Quantum Electron,1998 ,34(10) :1797

[5]

[6]

[7]

[8]

[9]

[10]

914 27
0.30a)
025}
=5 0.20F
o
; i
0. 10 I ot
i
0.05[ . oo™ .
%5 28 31 34 i . 72 |
I/mA
6 (a 1=25 40mA ;(b) =40 SOMA
Fig.6 Bifurcation viavarying drivecurrent (a) 1=25 40mA in axisof absci o o e
abscissas
[4] Fukshima T,Sakamoto T.Chaosin coupled semiconductor la-
| sers with an electronic delayed feedback caused by injection

locking. IEEE J Quantum Hectron,1998 ,34(5) :750
Lodi V A ,ire A ,Sorel M ,et a. Dynamic behavior and loc
king of a semiconductor laser subjected to external injection.
IEEE J Quantum Electron,1998 ,34(12) :2350
Troger J, Thévennaz J ,Nicati P A ,et a. Theory and experi-
ment of a sngle-mode diode laser subject to external light in-
jection from several lasers. IEEE J Lightwave Technol ,1999 ,
17(4) :629
Niu Z H,Han Q,Ni H Q,et a. Materia growth and device
fabrication GaAs based 1 31 m GalnNAs quantum well laser
diodes. Chinese Journal of Semiconductors,2005,26(9) :1860
PanJ Q,Wang W, Zhu H L et al. Compressively strained
GaAs/ InGaAsP quantum well distributed feedback laser
1 741 m. Chinese Journal of Semiconductors, 2005, 26 (9) :
1688
DengSL ,Huang Y Z Jin C Y ,et al. Theoretical analysis of
gain and threshold current desity for long wavelength GaAs
based quantum dot lasers. Chinese Journal of Semiconduc-
tors,2005,26(10) :1898

Valerti K, Kononenko, Boris F K. Nonlinear response of
guantumrwell heterostructure lasers at current modulation
and cavity detuning. | EEE ICTON ,2004, Tu. C23:306



5 : MQwW 915

Bif urcation and Dynamic Sability of a Light-Injection
M QW Semiconductor Laser

Yan Senlin'

(Department of Physics, Nanjing Xiaozhuang College, Nanjing 210017, China)

Abstract : The bif urcation,dynamic stability ,and other properties of a four-dimensional model of an external light injection
multi- quantum-well (M QW) semiconductor laser are studied. Bif urcation is numerically simulated via varying the external in-
jection light intensity ,the frequency detuning,the linewidth enhancement parameter ,and the drive current of the laser. The
route to chaos from hifurcation,single-period,and multi-period is illustrated ,and a chaotic spectrum is also shown. The maxi-
mum locking frequency domain formula is given. A perturbation equation for a four-dimensional model of an external light-
injection MQW laser ,and eigenvalue equation and its root are demonstrated. The Hopf bifurcation condition of the laser is
theoretically given. The dynamic stability of the laser is theoretically and numerically analyzed. L aser oscillation frequencies
in single-period,dual-period,and hexaperiod states are obtained by simulation.
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