INZ ARy VIREFH 5 DINFRHDER
EORHE, A —H, R
KB SLREER A PR T ZE R R 22 R
Theory of photon emission from parametric osillator
Hikaru Taketomo, Kazuki Kanki, and Satoshi Tanaka

Department of Physical Science, Osaka Prefecture University

The dynamical Casimir effect is a phenomenon that causes the conversion of virtual photons to real
photons by rapidly changing the boundary of the vacuum electromagnetic field. We have provided a
unified explanation of photon creation and dissipation by solving the complex eigenvalue problem of the
Liouvillian, which is the generator of the time evolution in the Heisenberg equation of the creation and
annihilation operators of the photons. A parametric oscillators coupled to a photonic crystals exhibits
three characteristic dynamics: 1) In the vicinity of the parametric resonance, the photon numbers in-
creases exponentially. 2) Parametric amplification is suppressed by the effect of dissipation introduce by
the coupling with the photonic crystal. In the long time region, the photon number of the parametric
oscillator is constant and photons are emitted steadily to the photonic crystal. 3) There occurs neither
parametric amplification nor dissipation.There is almost no dissipation of photons to the photonic crystal.
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