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Squeezing Property of Coherent Light Coupled to a Nonlinear Medium
of Inversion Symmetry

LI Hong-cai, CHEN Xiang
(Department of Physicss Fujian Normal University, Fuzhou, Fujian 350007, China)

Abstract An analytical approach is adopted for the calculation of squeezed property of coherent light interacting
with a nonlinear medium of inversion symmetry. A medium is called inversion symmetric if the potential energy
remains invariant under parity transformation. Thus the even order susceptibilities would vanish for the medium and
the leading contribution to the nolinear polarization due to the medium is the third order susceptibility. Therefore
interaction Hamitonian of the single-mode light field with the medium is proportional to the fourth power of the
annihilation operator plus creation operator. This means is to take care all the non-conserving energy terms for the
calculation of the squeezing property of coherent light passing through the nonlinear medium of inversion symmetry.
For a single-mode light, two dimensionless quadrature operators are defined which are proportional to the usual
position and momentum operators respectively. Using the Heisenberg operator equation of motion, the differential
equation of the quadrature operators and the approximate solutions to the equations are got. Then the quantum
fluctuations of the two quadratures are calculated. The result shows that the squeezing property of the two
quadrature operators is controllable through changing the following parameters: coupling constant, mean photon-
number, light field frequency, and interaction time.
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