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Balanced homodyne detection in the time domain and representation with quantum tomography
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Abstract

In order to process the statistics in the fluctuation of
quadrature phase amplitude of ultrashort laser pulses at
A=1.5 pm, a time-domain balanced homodyne detection is
constructed. Using a fast photo-diode and a low-pass filter
to eliminate rf signal component at the laser rep. rate of 80
MHz, we can measure the SNL up to the LO power of ~6
mW. We demonstrate quantum tomography representation

using this time-domain homodyne measurement.
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half wave plate, PBS: polarizing beam splitter, PD: photo
diode.

Fig.1:Optics setup for measuring quantum noise in

domain at rep. rate of 47.5MHz. ATT: attenuator,
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Fig.2: Electrical circuit and experimental setup for

measuring quantum noise in time domain. AMP: Amplifier,
LPF: Low Pass Filter.
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Fig.3: Calculated property of the band elimination filter.
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Fig.4: Calculated property of the band elimination filter.
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Fig.5: Variance of vacuum state measured in frequency

domain.
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Fig.6: Variance of vacuum state measured at various input
power on the PD. Diamond plots denote directly measured
vacuum valiance in the time domain. Square plots denote
integral of power spectrum between 0-60 MHz without

repetition rate.
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Fig.7: Variance of vacuum state measured in frequency

domain. An BEF was added in the detection circuit.
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Fig.8: Variance of vacuum state measured in time domain
at various input power on the PD. Diamond plots denote
valiance measured at 0.10 mV resolution. Square plots

denote valiance measured at 0.39 mV resolution.
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Fig.9: (i )Wigner function of vacuum state.( ii YWigner
function showed in two dimension.(iii )Wigner function,

(a)at phase 0 degree.(b)at phase 90 degree.

Fig.10: (i )Wigner function of squeezed state. (ii )Wigner
function showed in two dimension. (iii )Wigner function,

(a)at phase 0 degree. (b) at phase 90 degree.
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