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Experimental demonstration of photon-number squeezed state generation in the normal dispersion regime with a

symmetric fiber interferometer
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Abstract

We numerically and experimentally demonstrate
photon-number squeezed

fiber

state generation with a

symmetric interferometer in an 800-nm
wavelength and compared with a conventionally-used
asymmetric fiber interferometer. Owing to perfect
spectral phase and intensity matching between
displacement and signal pulses, we obtain better
-3.1dB  with fiber

squeezing  of symmetric

interferometer.
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Fig. 1 Schematic view of photon-number squeezed light
generation and detection. M: mirror, PBS: polarization
beam splitter, HWP: half wave plate, QWP: quarter
wave plate, PD: photo diode, BPF: band-pass filter, SA:

spectrum analyzer, PZT: piezoelectric transducer.
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Fig. 2 Experimental (solid lines) and calculation
(dashed lines) results of relative noise levels of
photon-number noise compared to SNL with (a)
asymmetric fiber interferometer and (b) symmetric fiber
indicates

interferometer. z where 562.5-p] pulses

became an FTL in the 40-cm long fiber.
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Fig. 3 Photon-number squeezing levels with three
schemes: symmetric MZ (red line), asymmetric Sagnac

(blue line), and MZ (green line) interferometers
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Fig. 4 Normalized quantum correlation map between

frequency bins
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Fig. 5 Results of decomposition of quantum correlation
map: (a) shows variance and dotted line indicates SNL.

(b) shows first three mode functions.
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Fig.6 Mode functions of normalized LO spectrum and

optimized mode function having lowest variance
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