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frequency modes of frequency comb
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When utilizing ultrafast nonlinear optics such as four-wave mixing in a
fiber, we can generate quantum correlation among frequency modes of a laser pulse propagating
through the fiber.

First, we constructed a multimode quantum theory of nonlinear propagation in optical fibers, where
we can extract orthogonal eigenfunctions from a broad spectrum. Using this theory, we proved that
higher photon-number density squeezing can be obtained up to much higher eigenmodes via nonlinear
pulse propagation.

Furthermore, we demonstrated that four-mode cluster states in any combinations can be generated

among the frequenc¥ modes in a laser pulse propagating through a fiber when the initial spectral
phase are adaptively shaped.
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