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We analyzed the dynamics of electron systems driven by ac electric fields
for various models based on the nonequilibrium dynamical mean-field theory and other methods. We
found that there exists an electric current oscillating with frequencies different from those of the

driving fields. Usually, integral multiples of the frequency of the driving fields may appear due
to nonlinear response effects. However, it was found that other frequency components that are not
integral multiples can also appear. In particular, a current with frequencies lower than the
frequency of the driving fields may be generated. We also investigated how collective excitations
such as the Higgs and Leggett modes contribute to the response to oscillating electric fields in
systems with a long-range order such as superconductivity.
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