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        Abstract

        
    



        
            The concept of fourth-order squeezing of the electromagnetic field is investigated
in the fundamental mode in spontaneous and stimulated four- and six-wave mixing
processes under the short-time approximation based on a fully quantum
mechanical approach. The coupled Heisenberg equations of motion involving real
and imaginary parts of the quadrature operators are established. The possibility
of obtaining fourth-order squeezing is studied. The dependence of fourth-order
squeezing on the number of photons is also investigated. It is shown that
fourth-order squeezing, which is a higher-order squeezing, allows a much larger
fractional noise reduction than lower-order squeezing. It is shown that
squeezing is greater in a stimulated process than the corresponding squeezing
in spontaneous interaction. The conditions for obtaining maximum and
minimum squeezing are obtained. We have also established the non-classical
nature of squeezed radiation using the Glauber–Sudarshan representation.
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