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Background: Coupled optical cavity system
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Q = 108Q = 107

Optical nano-microcavities

Coupled optical cavities [5] Nat. Phys. 3, 406 - 410 (2007)  [6] Opt. Express 20, 18319-18325 (2012)
[7] Nat. Photon. 2, 1741 - 747 (2008)

Si PhC nanocavity [1]

[1] Opt. Express 25, 1769-77 (2017) [2] Nature 450,1214–7 (2007)
[3] PR B 74, 245119 (2006)  [4] PRL 117, 123605 (2016)
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Tunable optical buffer with coupled cavity system

W. Yoshiki, et al., accepted to Scientific Reports

Expanded view

Schematic of operation

Experimental result
 Achieved long buffering 

time of 20 ns
 Can tune buffering time
 Slow switching speed 

Gate

Storage
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Motivation
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Toward a hybrid system of silicon & silica microcavities

 Demonstrate direct coupling 
between a toroid microcavity & a 
PhC waveguide experimentally 

 Quantify a possible coupling 
quality factor
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Diameter 55 μm

Edge of the substrate
Fabricated structure

FSR : ~10 nm
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Experimental setup
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PM
SSC SSC

Toroid microcavity

TLD

Lattice constant 420 nm Radius 123 nm, 
Thickness 210 nm )

Toroid chip

PhC chip

PhC

WM cavity

W1.05

W0.98

TLD: Tunable laser diode. SSC; Spot size converter. PM: Power monitor

Photonic crystal structure



Photonic Structure Group, Keio University

Result: Transmission spectrum
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Result: Transmission spectrum
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Result: Transmission spectrum
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Result: Smallest coupling Q
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Summary
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 Demonstrated direct coupling between a toroid 
microcavity & a PhC waveguide

 Obtained a coupling Q of 
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