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PHOTONICS SUSTAINABILITY

« THE CLOUD IS NOT A MYTHOLOGICAL LOCATION MADE
BY MOISTURE & ELECTROMAGNETIC WAVES WHERE
EVERYTHING MAGICALLY WORKS.

- DATA CENTERS USE MORE ELECTRICITY THAN ENTIRE =
COUNTRIES. i

* ICT ACCOUNTS FOR 10% OF GLOBAL ELECTRICITY % |
DEMAND. - in

- ARE WE AWARE of the ENERGY FOOTPRINT of OUR
PERSONAL DIGITAL LIFESTYLE?

9,000 terawatt hours (TWh)

ENERGY SCALE

Global electricity demand Electricity use by ICT
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https://www.nature.com/articles/d41586-018-06610-y (2018)

—  ENERGY FORECAST 20.9% of projected
Widely cited forecasts suggest that the electricity demand

- total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data

centres will take a larger slice.
W Networks (wireless and wired)
M Production of ICT

Consumer devices (televisions,
computers, mobile phones)
W Data centres
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CONCLUSIONS

-1 hope this journey into the rain
stimulate your intellectual cu r|05|ty

« lwish You a bright future!
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CANALETTO
lo stupore e la luce

Paola Bressan
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By John B. Pendry and David R. Smith

Imost 40 years ago Russian scientist Victor Veselago had
an idea for a material that could turn the world of optics
on its head. Tt could make light waves appear to flow
backward and behave in many other counterintuitive ways. A
totally new kind of lens made of the material would have almost
magical attributes that would ket it outperform any previously
known. The catch: the material had to have a negative index of
refraction (“refraction” describes how much a wave will change
direction asit enters or leaves the material). All known materials
had a positive value. After years of searching, Veselago failed to
find anything having the electromagnetic properties he sought,
and his conjecture faded into obscurity.
Astartling advance recently resurrected Vesclago's notion. In
most materials, the electromagnetic properties arise directly from
the characteristics of constituent atoms and molecules. Because
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—~— 2 lions of materials that we know of display only a limited palette

[ - of electromagnetic propertics. But in the mid-1990s one of us
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WM  Biomimetics:

Lessons on optics
from nature’s school
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Davide Comosetto Editor

g rl;%alfl])l/cbnd Physics Today, p. 32, June 2015
Photonic Rapid self-assembly of brush block

Crystals
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Nano-Optics in the Biological World: Beetles, Butterflies, Birds, and Moths

Mohan Srinivasarao®
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gg{ 1“;;‘;“ J. R. Soc. Interface (2005) 2, 1-17
Interface doi:10.1008 /rsif.2004.0026
Published online 15 February 2005

Gold bugs and beyond: a review of iridescence and structural
colour mechanisms in beetles (Coleoptera)

Ainsley E Seago, Parrish Brady, Jean-Pol Vigneron and Tom D Schultz
J. R. Soc. Interface 2009 6, doi: 10.1098/rsif.2008.0354 .focus first published online 28 October
2008

The spectacular colors of living creatures are often produced by
intricate arrays of photonic elements, including some that
researchers wouldn't otherwise have thought of.

copolymers to photonic crystals

Benjamin R. Sveinbjérnsson®', Raymond A. Weitekamp™®', Garret M. Miyake®, Yan Xia®,

www.pnas.org/cgi/doi/10.1073/pnas.1213055109

Appl. Phys. B 78,257-260 (2004)
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REVIEW

Natural photonics for industrial inspiration

By Axprew R. Parker'?*

' Department of Zoology. Natural History Museum. London SW7 5BD. UK
2Department of Biological Sciences, University of Sydney, NSW 2006, Australia

There are two considerations for optical biomimetics: the diversity of submicrometre
architectures found in the natural world, and the industrial manufacture of these.
A review exists on the latter subject, where current engineering methods are considered
along with those of the natural cells. Here, on the other hand, T will provide a modern
review of the different categories of reflectors and antireflectors found in animals,
including their optical characterization. The purpose of this is to inspire designers within
the $2 billion annual optics industry.

Keywords: optics; biomimetics; photonics

Applied Physics B

REVIEW

A geological history of reflecting optics

Andrew Richard Parker’
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Diatoms as living photonic crystals
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