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3D PC
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2D Slab Photonic Crystal

Z Syometrical PCs S5lab
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In-plane band-gaps provided by 2D PC
also show their potential for applications
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2D PC with
r=90nm
a=340nm

@SOI structure
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Photonic Crystal Waveguide

To Reduce Coupling Loss

PC-Waveguide
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PC-WG with Air Bridge Structure

Reduce the refractive index
of the cladding layer
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PCWG with Air Bridge Structure

Joined WG PCWG

Air Bridge Structure

a=420nm r =124 nm h =200 nm



Measurement Results
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Controllable Light Group Velocity
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(1) Abnormal v, - Controllable Gain?

(2) Electrical injection can avoid the hole region
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a: lattice period
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Zero GVD Slow Light with Coupled PC WG
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Band Structure of the Coupled PC-WG
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Waveguide
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Optical waveguide/interconnection
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Long Range SPP: LR-SPP

superstrate
superstrate
- B — metal film
metal film substrate
substrate

When the metal film is thin enough

§

SPPs on the two interfaces couple and form
2 types of different modes
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Long Range SPP: LR-SPP
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Long Range SPP: LR-SPP
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Fabrication of LR-SPP WG
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Measurement Results
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Experimental Results for Hybrid Coupler
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Experimental Results for Hybrid Coupler
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LRSPP Supported by Metal Strip
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Sensor with LR-SPP Waveguide

Integrated Refractivity Sensor

Changed!

.......
P \
o
L

metal film 10° e,

Transmission Dip




Measurement Results
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Purcell Effect Associated with SPP

Enhanced Photoluminescence from Porous Silicon?

large dk/dw




~ Purcell Effect Associated with SPP

Enhanced Photoluminescence from Porous Silicon?
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Purcell Effect Associated with SPP

Enhanced Photoluminescence from Porous Silicon
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Nano-Structure Silicon

Porous Silicon SiN, Nanocystal

Surface Plasmon Waveguide



Experimental Results
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Photoluminescence (PL)
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Si-Nanowire Waveguide

<& Ring resonator (MIT)
K. Sasaki, et dl., IQEC &
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(2005)
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