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Abstract

Systematic studies for the effect of the linewidth enhancement factor, the confinement factor, the
internal loss and the cavity length on the single mode gain difference and the frequency detuning
are performed for A/4 phase shifted DFB lasers above threshold. The above threshold
characteristics are mainly determined by the linewidth enhancement factor, not by the confinement
factor or the parameter defined by the product of the linewidth enhancement factor and the
confinement factor. The normalized internal loss defined by the product of the internal loss and the
cavity length mainly determines the above threshold characteristics compared to that of the internal
loss or the cavity length alone. The effect of the cavity length on threshold characteristics is larger
than that of the internal loss in the case of the same normalized internal loss. The above threshold
characteristics of quantum well lasers are more resistant to the variations of the confinement factor
and the normalized internal loss than those of bulk lasers due to the small linewidth enhancement

factor.
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Fig. 1. Schematic diagram of a quarter wavelength

shifted DFB laser.
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Table 1. Parameter values used for calcula-
tions in bulk and quantum well A/4
shifted DFB lasers.

quantum

parameter description bulk unit
well
active region thickness 0.1 0.4 pum
w active region width 1 1 um
cavitv length 400 400 um
Ne group refractive index 31 37
Ts linear carrier lifetime 107 10° s
bimolecular carrier recombination . .
B © r 8107 | 810" |m¥s
coefficient
Auger carrier recombination ;
C ue ! 410% | 0 |

coefficient

dg/dN | differential gain 27107 176 10% | mf

dn/dN | differential refractive index -8 107 | -3 107 | m’
au linewidth enhancement factor 54 38
Ne transparency carrier density 10% 10° |(m?
r confinement factor variable | variable
02) (0.08)
. variable | variable 0
@in internal loss %5) (05) cm
A grating pitch 235 235 nm
kL normalized coupling coefficient 3 3
er ¢ | front & rear facet grating phase 0 0 rad
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injection current density for various values
of I'. (a) MQW lasers, (b) bulk lasers.
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