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Si photonic crystal resonators
- Trapping light by artificial nano hole clusters in a thin Si film -
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Optical resonator is key element for various optical devices 
(lasers, switches, memories, filters, and so on.) A very 
compact optical resonator with high quality factor (Q) will 
make it true ultra-compact and ultra-efficient optical devices.

Recently, it was found that a periodic nano-scale air-hole 
array (Photonic Crystal: PC) fabricated in a thin Si film could 
trap light efficiently. Our original design realized 1.1ns 
trapping of light (Q~1.3 million) in wavelength-scale ultra-
small volume.

PC resonator is the only one solution that can achieve Q over one 
million with wavelength scale volume. Ultra-small integrated 
optical circuits with ultra-low energy consumption will be realized 
by the use of the ultrahigh-Q PC resonators. A Si PC resonator is 
highly compatible with other Si nanophotonics devices.  

Shifted holes
to create a resonator1 2 3 4

10

100

 

 

τph = 1.11 ns

 

 

Ph
ot

on
 c

ou
nt

Electromagnetic field 
profile by 3D-FDTD

Time (ns)

Electron microscope 
images of samples

Q>108

Time decay measurement

1 μm

30


