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We fabricated a high-Q microcavity only by cutting by using the
ultraprecision machining. To date, post-polishing was needed to o%tain a high Q microcavity, but we
demonstrated that a smooth surface is obtained if a ductile mode cutting is applied that is realized
by ultra-precision processing. The ductile mode cutting conditions were studied, and the MgF2
micro-optical resonator was fabricated only by cutting, where we achieved a Q value of 100 million.
The shape of the cavity is obtained as designed. Optical parametric oscillation experiments were
carried out by using micro-optical resonators of which second-order dispersion and fourth-order
dispersion are designed accurately. Since the phase matching can be achieved at a wavelength far
from the pump light, the signal and the idler light could be generated at frequencies interval of
larger than one octave.
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