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Abstract
Controlled coupling is demonstrated with a whispering-gallery-mod
octagonal silica toroidal microcavity. We found two different modes,
one of which exhibits a theoretical Q of 8.8x10° and an experiment
Q of 2.2x10% The coupling coefficient is controlled by changing the
contacting point of the cauvity.

Background: High-Q optical cavity

Silica toroid ~ Silicon microring  Crystalline

Photonic crystal
T.J. Kippenberg et al.,
APL 85, (2004).

M. Sotanil et al., IEEE

J. Quantum Electron.

46, (2010).

I. Grudinin et al.,

Phys. Rev. A 74, (2006),
E. Kuramochi et al.,

APL 88, (2006).

Q-factor Q > 108
size um pm

Application of High-Q cavity
-Optical frequency comb

Ecqy - €nergy stored in the cavity

+Sensing etc.

Q=w Leav _ WT | Paiss: dissipated power

Pdiss 7 : photon life time

Background: Optical coupling of WG modes
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Using tapered fiber
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The problem of using tapered fiber
v'Very fragile for disturbance
v'Need sensitive control
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Motivation & proposal

Need for an ultrahigh-Q cavity that is robust for practical applications

» By changing the shape of a cavity,
design the coupling with waveguide like microring
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M. L. Cooper et al., Opt. Lett. 35, (2010).

\ After XeF, sacrificial etching

(Exoeriment: Optical measurement

\> Proposal of “Polygonal silica toroid microcavity” Y,

fSimuIation \

v’ Calculating resonance modes in a silica toroid microcavity by using 2D-FDTD method
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[Potential application: Optical frequency comb
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Experiment: Fabrication process

Si0, Si0, Sipost COy laser
I i S ¥
Si Phetalithagrapry Sacrificial etching Laser reflow Heat profile at laser reﬂovyj

I s 10; Sio i
E y T o @ SiO, absorbs CO, laser light |
1Gainingheat / 1 1, : MeNing enly the edge ) Thermal conductivity of Siis highi
! Sj . Heargnk 5 of thiglica microdisk !

(D KOH etching method
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After XeF, sacrificial etching Add KOH etching

@ Octagonal mask pattern method

SEM images after laser reflow

v Transmittance spectrum (gap is 0 nm) or

We obtained a higher Q at the side
because of lower coupling loss.

Q =2.2x10* (side coupling)
Q =6.3x103 (corner coupling) 45
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v Gap distance vs. Transmittance
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v preliminary FWM experiment by using circular toroid
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By performing similar experiment with
polygonal cavity, we may enable the
demonstration of the robust micro-sized
frequency comb generator. )
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