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Generation of squeezed vacuum light at 800 nm using an optical interferometer with short optical
fibers
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Abstract

Sufficient squeezing can be generated at 800 nm using a
very short fiber interferometer, even if GAWBS (Guided
Acoustic Wave Brillion Scattering) noise reduces the
amount of squeezing. In the experiment, a nonlinear
polarization interferometer using a very short PM fiber,
where GAWBS noise can be partially cancelled out
between co-propagating two orthogonally polarized laser
pulses, is used to verify the dependence of squeezed
vacuum on the fiber length. The highest magnitude of
squeezing at -2.1dB is obtained with a fiber length of 40
cm and dispersion compensation. It is a trade-off between
the length of fiber and the incident laser power to achieve

higher squeezing levels.
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Fig. 1: Experimental setup of measurement polarization
GAWBS noise. HWP: Half Wave Plate, PBS: Polarization
Beam Splitter.
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Fig. 2: Characteristic of polarization scattering noise: (a)
Frequency characteristic of polarization scattering noise
depending on fiber length at 24 mW. (b) Relative
magnitude of polarization scattering noise depending on
input power with a 1.5 m fiber at 21 MHz, at which

squeezing noise is measured.
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Fig. 3: Simulation of magnitude of squeezing during a
fiber propagation. Squeezing level and anti squeezing level

depended on an optical fiber length at various input power.
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Fig. 4: Experimental setup of SV generation. ATT.:
Attenuator, PZT: Piezoelectric transducer, QWP: Quarter
Wave Plate, BPF.: Electrical Band Pass Filter, S.A.:
Rf-Spectrum Analyzer.
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Fig. 5: Relative magnitude of noise depending on various
fiber lengths of 20, 40 and 80 cm.
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Fig. 6: Relative magnitude of squeezing depending on
various fiber lengths of 20, 40 and 80 cm. Solid line and
open plots, and dash line with solid plots show simulation
result without GAWBS factor, and experimental result

including quantum efficiency, respectively.
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Fig. 7: Relative magnitude of squeezing with dispersion
compensation depending on input power in the best
condition. Solid plots, and solid line with open plots show
bare experimental results, and results connected by

quantum efficiency. Fiber length is 40 cm.
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