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Abstract

In recent years, the expectation for the application to
the quantum information processing technology with
optical fiber nonlinearity is growing. Generation of
the squeezed light at wavelength of 1.5 um
corresponding to the low loss wavelength of the
conventional optical glass fiber is paramount
important for quantum information processing with
continuous variables. The objective of this study is to
generate the squeezed vacuum (SV) , using femto
second laser pulses at 1.5 um wavelength generated
from an EDFA fiber laser with a fiber Sagnac
interferometer. To obtain large x® nonlinear optical
effect, soliton squeezing, which maintains the initial
pulses waveform through fiber propagation was
experimentally studied.
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Fig.1. Experimental setup. BE: Beam expander, ATT:
Attenuator, G: Grating, L: Lens, MZ: Mach-Zender, 1/2:
Half Wave Plate, PBS: Polarizing Beam Splitter, PZT:
Piezoelectric Transducer, BHD: Balanced Homodyne
Detector, OL: Objective Lens, PD: Photodiode, Amp:

Amplifier, S.A. Radio-Frequency-Spectrum Analyzer.
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Fig.2. Spectrum of pulse (a) from EDFA in initial state and

(b) from oscillator.
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Fig.3. Noise level / SNL with whole wavelength. (a)

Amplitude noise, (b) Quadrature
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Fig.7. Spectrum with EDFA output 31.0 to 77.4mW.
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Fig.8.(a) Total noise level / SNL to gain of EDFA, (b)

noise level / SNL at 1 mW to gain of EDFA.
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Fig.9. Experimental setup. BE: Beam expander, ATT:
Attenuator, G: Grating, L: Lens, 1/2: Half Wave Plate,
PBS: Polarizing Beam Splitter, AL: Aspheric Lens, PZT:

Piezoelectric Transducer,

Detector, PD:

Photodiode,

BHD: Balanced Homodyne

Radio-Frequency-Spectrum Analyzer.
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Table.5.1. Noise mixing parameter to wavelength regime.

/SNL LO Sv

fs (N=1) mW (N=1)
160 185 6110 530 | 11.63
847 35 5380 |13700| 0.39

Table.5.2. Noise mixing parameter to EDFA output power.

EDFA
/SNL LO SV
mw fs (N=1) mW (N=1)
77.4 160 185 6110 530 11.63
48.8 500 59 3490 | 1000 3.49
39.5 1080 2.7 1810 | 3400 0.53
31.0 1000 3.0 2430 | 7300 0.34
20.9 930 3.2 2420 |10500| 0.23
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Fig.10. Measured SV with EDFA output 20.9 mW. N =
0.63, branching ratio 8640:1, visibility 89.5 %.
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