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Conventional Physics:

I nterference

All waves have interference,
combining constructively
and destructively

U Optic and acoustic wave
U Thin film interference

U Bragg reflection

Nano Concept:

Glass Cup

The Lycurgus Cup

Nano-Sunscreen Typical Sunscreen
Nano-cosmetic: no pasty white look; higher SPF ratings

Water wave Optical wave

1

Thin Film Interference

Interference on CD surface Anti-reflective coating

Multiple layers of
Dielectric Materia)

‘Simulate real atoms with
electron quantum
transtion levels

Bragg reflection by

Interactive User Interface

Bragg reflection
Simulation

Photonic Band Gap

=PBG Nanostructure materials.

=Confined light in nanostructure
depends on structure size

=Design Project combines PBG
nanostructure synthesis and
simulation

Big Holes on Grill
( 1cm diameter )

=

Nano Holes Squeeze

Periodic refractive
Index

& Confine Light ,

A (300nm diameter)

Periodic change of

refractive index is

formed, similar to
Brag reflection!

Photonic band Gap

Light confined in PBG
nanostructure

W

Obliquely Incident Light is blocked by PBG nanostructure

AN

LAY

Obliquely Incident Light passes through PBG nanostructure

Simulation Tool:
=|nteractive User Interface
=Finite Difference Time
Domain (FDTD)
=Electromagnetic field of the
light is calculated to high

precision

Scheme of Photonic Band
Gap Simulation

Properties of Photonic Band Gap Material:
= ) Input light # X py¢ : Pass through

Normally incident light is blocked by PBG

2 Input light =2, : Blocked Normally incident light passes through PBG

Simulation for Prediction
and understanding

Online user interface for PBG

Synthesis of PBG material

Students work in team

Determination of A pp.

Comparison and analysis

Different colored lt hini

Reports and analysis
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