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Investigating influence of optical feedback strength
on the instablility of semiconductor lasers in terms of
noise and photon number probability distributions.

=

o
[y
N

10° 3

RIN of S(t)
H
On'a

10° Uepa = 2.0, Kayw = 0.008
- thO -V RRex .

10 g- 1 \

10—16

Probability distribution of S(t)/<S(t)>

Determine the optimum conditions to stabilize
feedback induced instabilities in InGaAsP SLs T v T
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subject to a wide range of optical feedback o - | Photon number S()/<S()>
Shape of the distribution changes with including w eak OFB strength

(K,=0.008). There is two maximum in the distributions  hape.
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THEORETICAL FRAME

Modified Rate Equations Including Noise Sources
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carrier number The probability shows a peak at low intensity and r  olls off at several
dN aé N | ‘ Equation times the average.
m =——(N=-N,)S——+—+FR/@Q| d A probability of this type is expected for pulsatin g laser with irregular,
L \ [, € pulses (chaos) of a peak power of several times the average S
. . . The RIN enh d to be higher th t Ise | | six ord f
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Modified oscillation conditions CONCLUSION

Optical feedback strength significantly affects the inten sity noise and
Threshold gain condition Phase condition photon number probability distributions. Intensity noise is reduced at
relatively weak and strong optical feedback regimes. The shape of the
G =G —iln\T\ 20.L +¢, +¢1: 2Nn71 photon number probability distributions is strongly influ enced by OFB
the tho n L strength, transitioning from symmetric to asymmetric at weak to strong
optical feedback, respectively. In the moderate optical feedback range
Amount of de|ayed feedback: (chaotic region) , the photon number probability distributions exhibit a pea K
at low intensity and tail off at several times the average photon nu mber.
The authors suggest that operating semiconductor la sers under weak or
. 1- R, Z-o: (R R )mlze_ij\/S(t _ mT)ej[e(t—mr)—e(t)] _ |T| oIt strong optical feedback regimes may reduce their in stability.
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