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000 PHOTONICS®
Agenda

JOINT SESSION WG1 and WG6
in room T’'Scerlaes

13:00 - 13:10 Welcome / WG1 review 2009 / agenda Alfredo Viglienzoni, WG1 chair

13:10-13:20 WG6 review 2009 and link with WG1 Angela Piegari

13:20 - 13:40 PIANO+ Call for Proposals: Sebastian Krug / Mike Biddle
Introduction / presentation and questions

13:40 -13:55 Previous work: UK feasibility studies / Michael Robertson / Mike Wale
approaches and players

SPLIT UP WG1 and WG6;
WGG6 continuation in room Amsterdam

14:00 - 14:15 Refocusing WG6 activities: Angela Piegari / Mike Wale

Emerging Photonics Materials and
Technologies (content of new SRA)

14:15 - 15.15 Proposals from members and discussion = WG6 members

15:15 - 15.30 Conclusions and actions for 2010 Mike Wale
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WG6 Activities 2009

ICT Concertation meeting on Nano-Photonics
Florence, 12-13 February 2009, Italy

e Two workshops

o Florence, February 11" 2009
= Database of members activities and interests
» Report on activities of other WGs

= Table with WG6 selected technologies/priorities versus
activities/applications of potential interest for other WGs

o Pisa, May 28t 2009
» Research Priorities for ICT workprogramme 2011-13
= Common interests with application-oriented WGs

1ica2009

* Preparation of the new SRA
Bottom-up process (July-November 2009)

- Contribution to WG1-WG4 Chapters

- Additional Chapter (long-term research)

N
é
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WG6 Research Priorities for FP7

 Selected Research Priorities

dPhotonic Integration

UAdvanced source technologies

dAdvanced functional materials for photonics

« Criteria for prioritization

UPosition of European industry and research

L Contribution to application-oriented WGS’ strategic priorities

ULeveraging effect (i.e. contribution to more than one WG)
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WG6 technologies for application-oriented WGs

Work Group 1: Information and communication

Innovative and cost-effective components R&D,
Higher functionality devices through the integration of electronics
Photonic Integration

Work Group 2: Industrial production / Manufacturing and quality

High power/high efficiency laser sources
High laser damage threshold components and coatings

Work Group 3: Life sciences and health
Lasers for medical therapy
Very low cost, miniaturised components and systems for medical applications
Work Group 4: Lighting and Displays

Organic photonics, nano-dots, nano-phosphors,
Multifunctional devices , product recyclability



* Photonic Integration and
Optical Interconnects
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Technological challenges and research areas

The key drivers outlined earlier in this section provide the underlying key arsas that need
to be addressaed by any research activities in optical communications. The following two
key challenges are relevant in 2009 and it i= expected the integration of optical functions
will continue in the same way as seen in silicon. The initial development of transistors
opened up new opportunities. Today we have integrated photonic devices with a few
functions; in future we can expact to see much greater numbers of functions being built
into a single device.

technoiogia:
Photonic integration teclmobgies are of |'(EE_'," |mporiemce for realisation of the low-cost
and high-performance components required in the network. For the new modulation
formats required for 100 Gb/s transmission, for example, photonic integration is the only
way to provide the required performance. But integration will lead to substantial cost
reductions for lower bit rates as well. Mentioned by way of example the ceniral offices
in the access network, where substantial numbers of identical circuits can be integrated
on a single chip.

Despite their cost-saving potential, the application of photonic integrated solutions
has been restricted to a modest number of niche markets. The main reason for the
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WG6-WG1 Photonic Integration in SRA Chapter 4.1

Onver tha I.:sl e years the information ags has changsd the way many people e their
Iwves. Young people are now on the thind or jourth peneration of mobiie phons technok
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kits with powerful component libraries and a generic approach toward packaging.
Chip dimensions should be standardised along with the positions of the optical and
electrical input and output ports. Finally the Framework Programme should stimulate
the formation of an ecosystem of users, designers, chip manufacturers, equipment
manufacturers and software developers. Here it can build on the start that has been
made in ePlXnet.

Photonics ﬁnds some of its most challenging applications in the access, metropolitan
and core networks connecting equipment situated many kilometres apart. But photonics
is also a key enabling technology in short-reach optical communications used to inter-
connect devices within equipment, for short-range, free-space optical communications
and for very short-reach optical interfaces at high bit rates.

Optical fibre connections are also used in various data networks such as local area
(LAN) and storage area (SAN) networks. They play an increasingly important role in com-
puter networks — in data centres or ‘server farms’, for instance. The connections vary
in length, from a few metres to around 10 kilometres.

As already observed in telecommunication networks, the transmitted data volumes
are expected to increase at high growth rates. Data rates in the Th/'s range for a single
connection appear realistic in five to ten years. Cost efficiency plays a significant role in
this type of application, as does the drastic reduction of energy consumption. Optical
technologies dissipate less heat and so need less codling and ventilation equipment,
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WG6 SRA Chapter 4.6

Cutting-edge materials
and technologies

Cuttir I_] edge materials
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the posl decades the -_;a:rnx:-.; is
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bass for disrupiie innovaiion acimss avery wide Seld of applications.

* The European Commission has |dent|f|ed a set of five “Key Enabling
Technologies” (September 30", 2009): Photonics is included in this set

Innovative technologies developed within WG6 will benefit to several WGs
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WG6 SRA Chapter 4.6 content

o 4.6 Cutting-edge materials and technologies

Q 4.6.1 Emerging photonics materials

0 4.6.2 New technologies and functional devices
* Integration technologies and competitive manufacturing
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WG6 Next actions

» Refocusing WG6 activities in 2010

O Technologies and materials:
from SRA
* Emerging photonic materials, including
v’ Metamaterials, artificial hybrid materials

v Group |V photonics, heterogeneous integration of functional
materials with silicon

v’ Carbon nanotubes and graphene

v Material engineering in oxides and chalcogenides

v Nanoparticle integration e.g. in dielectric coating matrices
v Polymer coatings for photonic devices
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WG6 Next actions

 Refocusing WG6 activities in 2010

a Technologies and materials:

from SRA

= New technologies and devices, including

v Nanophotonic devices allowing the convergence of photonic and
electronic technologies

v Advanced sources
v New functions integrated in optical fibres and fibre-based components

v Plasmonics and nano-optics for highly integrated devices, as well as
for sensors

v Adaptive optics systems based on deformable mirrors with improved
reliability, compactness and cost-effectiveness

v Miniaturised X-ray optics and X-ray phase imaging
v Photonic Integration (new systems and applications concept)......



