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What is a photonic crystal?

Aluminium oxide bars




ahalogy to semiconductors
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3D Photonic crystals
are difficult to make
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Block copolymers

* self-assembly forming 3D
periodic structures which are
easy to tailor

* application as photonic
crystals
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Bicontinuity - in general
multi-continuity






















unbalanced
templates:
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SAXS

Millions of atoms in a unit
cell. No commercial
software is available. Most
of the experiments leave
unanalyzed data and give
only the symmetry.
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ABC triblock copolymers
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ABC, CBA, ABCBA, CBABC
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Comparison with experiment:
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Polimerized G TPMS based structure
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We change the volume of the channels and for
each of them compute the photonic band gaps

Computing the photonic band gaps
for different structures

Three most commmon structures


















P phil=0.25(13.0) phi2=0.75(1.0)
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D phil=0.17(13.0) phi2=0.83(1.0)
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DECC, ebg=1.0r1=0.22e1=13.0:2=0.04e2=1.0




DEFORMATIONS

* What happens with photonic band gaps
under compression?
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block copolymer ordering
as a possible cheap and
effective method for producing
3D photonic crystals

* easy to obtain
long range order

* scalable geometry
* known and
practised

chemistry
uble gyroid phase in triblock copolymers, MIT group,1999




1D photonic crystal
(lamellar phase) based on
block copolymers
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poly(ethylene/propylene)

;/ poly(styrene)
/

X

q\ poly(styrene)




UDhD, 2000 at MIT on block-copolymers
as photonic crystals (in E.L.Thomas, group)
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) my opinion the future of modern
\aterials iIs hidden in the world of
elf-assembling phenomena

. good lesson can be taken from
he molecular biology:
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