Hypography.com | Forums | Gallery | Links | Quizzes | Hypographies | Arcade | Chat | Word Seek | Bookstore

Optical Task Light Xenon Lamps For Endoscopy
MSC Tools, Hardware & Industrial Supply. Luxtel a brilliant choice Headlights, Video
Shop The Big Book Online! Cam, Illluminator

Register Forum Portal Forum Index Science Gallery FAQ | Rules Members List Today's Posts Search Tags

Welcome to the Hypography Science Forums. We are a lively community with people from all over the world
waiting to meet you and discuss with you. Here you can participate in discussions about science, technology,
philosophy, education, and related topics. Registration is easy and free so please, join our community today!
Visitors who are not logged in see occasional popup ads.

Researchers bend light through waveguides in
colloidal crystals

[7] Science Forums » Science News » Technology News User Name User Name & __Remember Me?
7] Researchers bend light through waveguides in colloidal crystals o ccvord | | Coamn
Register Projects FAQ Members List Calendar Today's Posts Search

Technology News News about emerging technologies, gadgets, computer science, and related issues.

(':W » Recent Threads :

LinkBack Article Tools Ootimus Once Again...
Computer Science
Researchers bend light through waveguides in colloidal crystals » Last post by PhysBang
Published by Clay Today 11:04 AM
Today
Alienware Curved
Monitor
Computer Science
» Last post by freeztar
Today 11:03 AM
Researchers bend light through waveguides in . What can | say...?
colloidal crystals Article Tools =] )
Introductions
Researchers at the University of lllinois » Last post by Dennis
. . . Siroi
are the first to achieve optical Show Printable Version ng;lsy 1058 AV

waveguiding of near-infrared light
through features embedded in self-
assembled, three-dimensional photonic
crystals. Applications for the optically

Email this Page If this sentence is...
Philosophy and Humanities

» Last post by CraigD

active rystal incl low-loss

. crystals clude o 0s Today 09:54 AM
waveguides, low-threshold lasers and
on-chip optical circuitry. Google Bidding for...

Computer Science
Key to the

fabrication
technique - which
uses  multi-photon Eclipse question

polymerization and Computer Science
a laser scanning

» Last post by alexander
Today 09:46 AM

W mndk mmnt s Alacnn A A



| R — . W ;
confocal microscope

- is a self-assembled, colloidal material that
exhibits a photonic band gap, said Paul
Braun, a University Scholar and professor of
materials science and engineering.

In previous work, reported in 2002, Braun's
research group was the first to show that
through multi-photon polymerization they
could embed a polymer feature inside a
silicon dioxide, self-assembled colloidal
crystal.

Now, in a paper accepted for publication in
Nature Photonics, and posted on the
journal's Web site, Braun and his team
demonstrate actual optical activity in
waveguides and cavities created in their
colloidal crystals.

"Taking our earlier work as a starting point,
we built upon recent advances in theory
and computation, improvements in
materials growth techniques, and better
colloidal crystallization  capabilities to
produce this new photonic material,”" said
Braun, who also is affiliated with the
university's Beckman Institute, Frederick
Seitz Materials Research Laboratory, and
Micro and Nanotechnology Laboratory.

To make their optically active devices, the
researchers begin by assembling a colloidal
crystal of uniform silica spheres that are
900 nanometers in diameter. After
removing the solvent, the researchers fill
the spaces between the spheres with a
photoactive monomer. Then they shine
laser light through a microscope and into
the crystal, polymerizing the monomer at
the desired locations.

Next, they remove the unpolymerized
liquid, and then fill the structure with
silicon. Finally, they etch away the silica
spheres, leaving the desired optical features
embedded in a three-dimensional photonic
crystal.

"Using spheres 900 nanometers in diameter
creates a band gap at 1.5 microns, which is
the wavelength used by the
telecommunications industry for
transmissions through fiber-optical cables,"
Braun said. "Creating these waveguides by
coupling colloidal assembly and multi-
photon polymerization is simpler and less
expensive than conventional fabrication
techniques, especially for large-area
photonic crystals."

With Braun, co-authors of the paper are
Stephanie A. Rinne, a postdoctoral fellow at
the Beckman Institute, and Florencio Garc
a-Santamar a, a postdoctoral research
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associate in the department of materials
science and engineering.

The work was funded by the U.S. Army

Research Office, National Science
Foundation and the U.S. Department of
Energy.
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