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Photon number and phase noise characteristics of a femtosecond pulsed EDFA fiber laser
and their influence to photon number squeezed light generation.
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Abstract

We measure the photon number and phase noise
characteristics of a femtosecond pulsed EDFA fiber laser
and a femtosecond OPO at frequency and time domains. At
time domain, we measure the noise using Allan variance.
As a result, the photon number and phase noise of OPO are
at SNL, whereas the noise of EDFA is much larger than
SNL. We also investigate that their influence to photon
number squeezed light generation. The OPO generates ~-2
dB. But, that of EDFA exhibits the noise at 15 dB higher
than SNL.
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Fig.1. Scheme of photon number noise measurement
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Fig.2. Photon number noise in various powers of the
OPO and EDFA at frequency domain.
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Fig.3. Histogram of photon number noise of the
OPO(left) and EDFA (right) at time domain.
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Fig.4. Phase measurement setup.
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Fig.5. Output of the balanced homodyne measurement
before and after the cavity stabilization. (Sweep time is
about 30 sec.)
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Fig.6. Phase noise of EDFA at frequency domain.
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Fig.7. Phase noise of OPO at frequency domain.
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Fig.8. Phase noise of EDFA and OPO at time domain.
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Fig.9. Relation of time and frequency result of phase

noise measurement.
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Fig.10. Experimental setup of photon number squeezing
with NOPIL.
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.11 Photon number squeezing with OPO.
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Fig.12 Photon number squeezing with EDFA.
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