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Numerical Analysis of Parallel Generation of Squeezed States with an Optical Fiber
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Abstract
We calculate the nonlinear Schrodinger equation that
is coupled with phonon fields in multimode description.
In this report, we reveal potential of fiber nonlinear
effects as a multimode squeezer by adapting a
Williamson’s decomposition scheme to the calculated
covariance matrices

among multimode quantum

correlation.
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Fig. 1 (a) These figures shows calculation results assumed fiber
nonlinear propagation in anomalous dispersion regime including
Raman noise when L = 20 cm. (a) Normalized covariance
matrix C™ = Cij/\/CiiCjj — 6;;/2C;;. (b) shows noise levels of

separable squeezed states.
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These figures shows calculation results when propagation of
2-cm PCF is assumed. (a) Normalized covariance matrix €™ =
Cij/\/CiiC;j — 6;;/2Cy;. (b) shows noise levels of separable

squeezed states.
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Fig. 3 Complex spectrum of separable squeezed mode. Solid and
dotted lines correspond to amplitude and phase, respectively, and
blue and red lines correspond to when m =1 and m = 2,

repectively.
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