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Fabrication of microcavities using crystal growth

TANABE, TAKASUMI

3,100,000

Q 16,000 Q
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We demonstrated a Q of 16,000 with a small whispering gallery mode cavity
fabricated with laser heated pedestal method. We found that the Q is limited when the cross-section of
the microcavity is polygonal, and developed pre-heating and tilted crystal growth technique to overcome
this problem. Pre-heating is performed in order to polycrystalline the seed crystal before starting the
growth and allow the cavity to have circular shape. Tilted growth is also attractive because it may allow
us to have circular cavity where the crystal structure is maintained.

We also studied the optical nonlinearities in crystalline microcavity by using CaF2, and found that a
thermo-mechanical oscillation occurs due to the interplay between the negative thermos optic effect and
thermal expansion of the material. We found that the transmittance oscillates and this phenomena is
pronounced for a smaller cavity.
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