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Abstract

In this thesis, a practical empirical study was performed to illustrate the effect of
optical feedback (OFB) and optical injection on the specifications of direct analog
modulation of semiconductor laser at constant temperature degree 15 It was found
that the best efficiency of the semiconductor laser. The optical feedback was achieved
by using a reflexive mirror controlled accurately and with three dimensions beside
controlling the leaning angle to ensure the compatibility of light returning to the
semiconductor laser. The optical injection was achieved by using two Lasers : the
Master Laser and the Slave Laser. It is found that the optical feedback at a rate (20%)
of the total optical outcome and in a distance 16cm of the mirror from the foreground
laser face works to lessen the threshold current of the semiconductor laser as (0.031 )
an increase of tendency efficiency as 1% was noticed due to the effect of OFB and the
transmitted optical power increased (in a stable current) as 0.06mW .The best distance
of OFB is equal to 16cm between the reflective mirror and the foreground face of the
semiconductor laser .The effect of OFB on the optical modulation Index was clear at
the modulation frequency 0.5MHz .So, the value of OMI was 67% .While, the
modulation efficacy increased with the presence of OFB at the modulation frequency
2MHz, 40MHz as 33% and 32% respectively. It was found an increase in the climax
of modulation spectrum at frequency 2MHz .The increase resulted from the effect of
OFB was 0.4dB with no change in the width of the spectrum line of modulation in -
3dB as represented by AMKR. In respect of the optical injection, an increase in the
climax of direct analog modulation sign at frequency 2MHz and 40MHz when the
optical injection rate was equal to 40% from the optical outcome of the major laser.
The increase in the climax of modulation sign was 22% at modulation frequency
40MHz and 50% at modulation frequency 2MHz. The effect of optical injection on
the optical modulation Index OMI was clear in modulation frequency 2MHz .So, the
value of OMI increased from 54% to 90% .Also, there was an increase in modulation
efficiency as a result of optical injection on modulation frequency 2MHz. The
modulation efficiency increased from 20.8% at the absence of the optical injection to
24% at the presence of the optical injection .There was no change in the width of the
modulation spectrum line by the effect of the optical injection. It was also concluded
that, the sign rate increased to noise SNR as a result of the optical injection on

modulation frequency 2MHz.
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