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Measuring the Frequency-Mode Photon Number Correlation of a Squeezed Supercontinuum Light
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Abstract
We acquire a squeezed mode from the supercontinuum
light, generated through a photonic crystal fiber.

Supercontinuum is known to have a trade-off

relationship between its wide frequency spectrum and its

coherence. Eigenvalue-decomposing the covariance

matrix results in new modes of different basis and
produces new insights on low-noise supercontinuum

light.
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Fig. 1 The picture of a Squeezed State on a position and
momentum basis. The green circle shows the coherent
state of the light, and the red oval shows the squeezed
state of the light.
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Fig. 2 A Balanced Homodyne Experiment. Two states of
light enter the beam splitter and the outcoming two
beams are measured by the photodiode. The
measurements are then subtracted to give a homodyne

measurement.
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Spectral filtering and homodyne detection
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Fig. 3 The experimental setup for earning a covariance
matrix of the supercontinuum. The light from the Mode-
locked TiS laser enters a Michelson Interferometer, in
which a Piezo Mirror is feedbacked by the photodiode
1(PD1), enabling a stable power induced into the
Polarized Maintained-Photonic Crystal Fiber(PM-PCF).
HBS, Half Beam Splitter; HWP, Half Wave Plate; M,
Mirror; ND-filter, Neutral Density filter; PZT, Piezo

Electric Actuator.
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Fig.4 The wavelength spectrum of the supercontinuum
light. The dashed lines show the input light’s frequency
spectrum. The vertical lines show the division of the
spectrum.
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Fig. 5 The covariance matrix of the supercontinuum light
at a power of 15 mW. The vertical axis is the value of the
covariance matrix’s element.
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Fig. 6 The covariance matrix of the supercontinuum light
at a power of 5 mW. Notice that the diagonal elements

have values smaller than that of the 15 mW.
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Fig. 7 The noise levels of the new modes derived from
the eigenmode decomposition of the covariance matrix.
The horizontal line at 0dB signifies the quantum limit, in
other words the noise level at a coherent state.
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