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Introduction: Experimental Results:

Fiber Optic Parametric Amplifiers (FOPA) provide Control SBS Threshold SBS Threshold - One Tone
unprecidented gain with very low noise Output and Reflected Power - Contro Output and Reflected Power - 100MHz
characteristic.

The gain in FOPA is attained via four wave mixing
and is thus proportional to the power of the
strong laser pumps.

A primary obstacle in FOPA is Stimulated
Brillouin Scattering (SBS) which limits the
power level thE.it can Ic.>e coupled into fllF).er,thus Four Wave Mixing in FOPA
limiting the gain efficiency of the amplifier. with two pumps
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Experiment:
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We begin by observing and characterizing the
SBS behavior of a 10km spool of fiber. far s
By introducing phase modulation to the
pumps, we alleviate the SBS problem by
spectrally broadening the pumps,

effectively raising the SBS threshold level.

Phase modulating the pumps also imparts
noise on the idler compromising signal WWWWWL\MWW A
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We Conclude by reducing the nOise by GSTEE BN AT 1R 15?£Ee5§1t
counter-phasing the pumps of atwo Spectral Broadening of a Pump by
pump FOPA and comparing the results to 2700MHz Modulation
those of existing SBS suppression methodes.
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Counter-Phased Results:

Idler Eye Diagram w/o Counter Phasing Idler Eye Diagram with Counter Phasing

Experimental Setup:

SBS Measurement:

RF

RF Module: Laser Pump i
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current ini 1= AN TN total meas CUrrent
Eve S/HC 3 4.45 - 4.45 45 Eve S/NC 3 17.34

Phased by PRBS; Q = 4.45 Modulated by counter-phased tones; Q = 17.34
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Conclusion:

Jauiquio)

We have successfully demonstrated an effective workaround to SBS in highly
non-linear fibers by phase modulating the pump laser with multiple tones,
achieving an effective increase of greater than 14dB of the SBS threshold
when modulating with four tones.

Additionally, we have successfully demonstrated the viability of a FOPA with two
counter-phased pumps by observing an extremely low noise idler.




