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Abstract

photon density distribution in the cavity, external differential quantum efficiency, ect. for second-order distributed

Based on the modified coupled-wave theory, the emission characteristics, including threshold gain,

feedback (DFB) lasers are investigated. Numerical simulation results also show that for given device structure with
wavelength of 1.55 um, grating duty cycle has certain influence on the emission characteristics. Finally, optimal
grating duty cycle of 0.43 and optimal results include uniform photon density distribution along the cavity, the side-
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mode suppress ratio as high as 35 dB and external differential quantum efficiency of 47 % are obtained.
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Fig. 1 Schematic diagram of second-order DFB laser
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Table 1 Structure parameters

Parameter Value
Cavity length L /pum 500
Active layer thickness d /pm 0.18
Cavity width W /pm 2
Internal loss ey /cm™! 40
Grating depth d,/pm 0.1
Grating confinement factor I, 0.05
Approximate emission wavelength A, /pum 1.55
End reflection r, 57, 0
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Fig. 2 Variation of coupling coefficient «, » &>
with duty cycle ¢
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(b) variation of threshold gain difference Agywith duty cycle ¢

B4 25 B R AR A B 210 I AN JR] o s
R HOLSRE N T 0. 455K 2. /A
L. BEE o M 0. 05 ZZ4EF] 0. 25, )\ 0. 45 AL F]
0. 25, 1 T B {E 3% g P AR 0 P9 O 7 80 58 MR K

HOGF R e i b o] AR 25 5 51 2 1] e L Ak
Mo M52 oM 0.1 M 0.4 B e 0% 40 cm ',
%85 B AE B T 43 AT RE R X8 5T L AT sk A 2 ) 6 L AR
N B 7 A



2374 i =

37 &

o= (LQé =

Photon density /(10* « cm™?)

0 100

200 300 400 500
Cavity length /um
[ 4

Photon density /(10* « cm™?)

300
Cavity length /um

0 100 200 400 500

AR & 25 H o T O B R T EOE AR I8 8 03 A

Fig. 4 Photon density distribution along the laser cavity under different duty cycle ¢
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Table 2 Emission characteristics contrast

Mode 0 & Agm 770)(/%
Second- —1 —58.5932 91.1048
12.0056 47
order DFB  +1 64.3117 103.1104
First- —1 —61.4758 89.216 55
5
order DFB  +1 61.4758 89.216
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