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Editor’s
Column

IEEE Photonics Society

KRISHNAN PARAMESWARAN
Welcome to the June 2011 Newsletter! This month we
have two Research Highlights articles covering different
and important issues. The first paper from Dr. Thomas
Skordas of the European Commission Directorate General Information Society & Media and Dr. Gabriella Leo of
the Institute for the Study of Nanostructured Materials
in Rome, Italy provides a broad Overview of EU-Funded
Photonics Research. This article describes research areas of interest and funding priorities identified by the
Photonics Unit within the EU research Framework
Programme. The second article from the group of Prof.
Marko Loncar at Harvard University (a short drive from
my home!) discusses quantum photonics applications using color centers in diamond, a novel material platform.
I am sure that you will enjoy both articles.
This Newsletter will be my final issue as Editor. I have
greatly enjoyed the privilege of working with an outstanding team over the past 4.5 years. Associate Editors Prof.
Lawrence Chen of McGill University, Prof. Kevin Williams
of TU Eindhoven, Prof. Hon Tsang of The Chinese University of Hong Kong, and Prof. Amr Helmy of the University of Toronto have been able to attract articles on a range
of subjects relevant to our members from all corners of the
world. I am very grateful for their support and friendship.
We have been able to include new features such as columns from past Society Presidents, Conference Reviews,
and a Figure Contest that have been received well by our
members. The Photonics Society staff led by Rich Linke
and Linda Matarazzo is second to none, and has made our
lives much easier by efficiently handling numerous articles
and edits (some at the last minute!) to consistently get the
publication to our members on time. Current and previous Staff Editors Lisa Jess, Giselle Blandin, and Katrina
Edsell have done an outstanding job and been a great help
to me. I thank my predecessor Dr. Mary Lanzerotti who
helped smooth my transition into the Editor role. I hope
that we have been able to maintain the standard that she
set. The Photonics Society is fortunate to have a broad array of talented researchers among its members who value
the Newsletter. I thank all of our contributors for taking
time out of their busy schedules to provide material to keep
our publication current and relevant. I enjoyed interacting
with all of you and reading about your work.
Please join me in welcoming Dr. Vikrant Lal of Infinera as Editor. I am sure that he will continue growing
the publication with the support of the editorial teams.
I have received considerable feedback from readers over
the years with comments and suggestions about the
publication. I thank you all for your encouragement and
hope to cross paths with you at an upcoming conference!
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President’s
Column
JAMES J COLEMAN
By now it is summer everywhere in the northern hemisphere.
School is out in most places and thoughts go from time to time
to such things as holidays, golf, motorcycle rides, and. . . well
that’s where some of my thoughts go anyway. But for many of
us this is also a time to get some real work done. Whether in
industry, government, or academia, we often have a feeling of
fewer distractions of at least the institutional types. Maybe its
not true but it feels that way. For our Society, it is the time just
after the CLEO board meeting and time to get some real Society work done before the arrival of fall distractions.

What if…
Nothing will ever be attempted, if all possible objections must
be first overcome.
~Samuel Johnson, Rasselas, 1759
You’ll always miss 100% of the shots you don’t take.
~Wayne Gretzky
As you all are aware, the Society has two critical components
that provide significant service to our members and our profession – publications and conferences. At their very hearts,
both are primarily responsible for disseminating information widely and quickly. While we do these things very well
now and are justifiably proud of our excellent reputation for
quality, there is no reason why we can’t do them both much
better. So at CLEO this May, I gave publications and conferences – and the staff associated with these activities – each
a grand challenge. For conferences, the grand challenge is
to answer the question “What if a member of our profession cannot attend the IEEE Photonics Conference (IPC) because...?” There are many possible reasons these days ranging
from financial constraints, personal or business conflicts, illness, etc. Sadly, for our colleagues in Japan, earthquakes and
tsunamis have created still another conflict that may very
well preclude ordinary travel in the near future. So how can
we still make our most current intellectual content immediately available to those who are unable to travel? The answer
will almost certainly involve some form of virtual conference
attendance. I don’t know any details yet but look for some
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email information this fall on how to still attend parts of IPC
even if you can’t make the trip to Arlington.
For publications, the challenge is a bit different. Time to
publication is an issue of importance to many authors and is
a key component of the so-called impact factor. We do fairly
well now in this – with the Photonics Journal running about
six weeks, which is fastest in the entire IEEE. I asked the question, “Why can’t we get a paper reviewed and revised if necessary and posted on line one week? Is this difficult? Oh yes,
especially if we do things as they have always been done. Is it
possible? Absolutely yes, but only if our community is willing
to commit to new processes. Some novel ideas for processing
manuscripts are being discussed, including something like a
selective “Board of Reviewers,” so look for some changes to be
announced soon.
By now you will have guessed the reasons for the quotes
above. The Samuel Johnson quote is especially appropriate in
these cases. But we are fundamentally engineers and our daily
lives are spent finding solutions to problems and making things
faster, better, and cheaper. I’m betting that the bright people
who comprise the staff and volunteers of the Photonics Society
can achieve both these goals – if we are willing to take the shot.

this and that…
If this newsletter seems a bit disjointed, I apologize. I am actually sitting in the post-deadline session at CLEO and listening
to some papers and writing this during others. The conference
has been a success as usual. A wide array of great work, a wonderful exhibition, and the usual high level of networking. One
of the distinguished luminaries in our community – Professor
Amnon Yariv – received the IEEE Photonics Award created
by our Society. His remarks upon receiving this most deserved
award were both interesting and inspiring. Amnon is often seen
at our conferences, so ask him to tell you of his arrival in Baltimore on an iron ore boat as a student on his way to study in the
US many years ago.
With Warm Wishes,
Jim Coleman
University of Illinois
j.coleman@ieee.org
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Research highlights

an Overview of EU-funded Photonics Research
Thomas Skordas and Gabriella Leo

PHOTONICS UNIT OF DG INFORMATION SOCIETY AND MEDIA,
EUROPEAN COMMISSION

introduction
The birth of the laser 50 years ago unleashed a revolution in
the world of photonics. Today photonics technologies are everywhere around us: from communications and health, to materials processing in production, to lighting and photovoltaics
and to everyday products like DVD players and mobile phones.
Europe has a long tradition in optics research and has now
developed a high level of expertise in photonic technologies
with many high-quality research groups in universities and
public research centres and many strong industries. Overall,
there are more than 5000 companies, mostly SMEs, employing
almost 300,000 people. The European photonics industry is
market leader in several key photonics sectors, such as communications, biophotonics, lighting, photovoltaics, industrial
laser technologies, and safety and security, with market shares
ranging from 20% to 45% (according to [1], the global production volume in photonics was :270 billion in 2008).
Many European photonics players are clustered around socalled photonics regional innovation clusters and national technology platforms. These clusters are usually industry-academia
partnerships which aim to tackle market fragmentation by
combining and focusing R&D, education and training resources at regional or at national level. They have the necessary criti-
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Figure 1. Geographical distribution of recognized photonic innovation clusters (open stars) and national technology platforms
(blue stars) in Europe.
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cal mass in terms of size and range of activities and a sort of
political recognition to act on behalf of their members. Today,
there are more than 30 photonic clusters developed in many
countries of the European Union (EU), in particular Belgium,
France, Germany, Ireland, Italy, the Netherlands, Poland, Slovenia, Spain, Sweden, and the UK. For an overview, see [2].
In order to overcome the regional and national barriers and to
establish Europe as a leader in photonic technologies, in 2006,
the majority of the leading industries, universities and research
centres founded Photonics21, the European Technology Platform
(ETP) in photonics [1]. The mission of Photonics21 is to establish strategic links, co-ordinate common efforts in photonics
R&D in Europe, and transform knowledge into leading-edge
technologies and products which are competitive on a global
scale. Photonics21 plays a key role in the definition of national
priorities in photonics and optics related research programmes
in several EU countries. The platform has defined medium to
long-term R&D objectives and recommendations for photonics
in Europe in its strategic research agenda [3]. This agenda is
valuable input for defining the photonics key research priorities
that the EU funds under its research framework programmes.
The EU supports photonics research for several years now.
For example, in the period 2002–2006, around 50 photonics research projects were funded under the EU’s 6th research
framework programme (FP6) for approximately :130 million.
Under the 7th research framework programme (FP7, 2007–
2013), the EU has further increased its financial support to
photonics research and, since early 2007 it has created a dedicated Photonics Unit.
The remainder of this paper is organised as follows: Section 1 briefly presents the EU’s research framework programmes and the mission and objectives of the Photonics
Unit. It then describes the main challenges and R&D priorities which the unit is supporting under FP7 and provides
representative examples of EU-funded photonics research
projects. Finally, section 2 presents the way forward for EU
photonics research.
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Research Framework Programmes are the main instrument
at EU level aimed specifically at supporting R&D. They have
two major strategic objectives: strengthen the scientific and
technological base of European industry and encourage its international competitiveness, through research that supports
EU policies. The currently running 7th research Framework
Programme (FP7) has a duration of 7 years (2007–2013) and
a total budget of over :50 billion [4]. Most of the FP7 money is spent on grants to research actors all over Europe and
June 2011

beyond. Such grants are determined on the basis of EU-wide
calls for proposals and a peer review process which is highly
competitive.
Photonics plays an ever increasing role under the EU’s research and innovation policy. This is not only noticeable in
the explicit mentioning of photonics in FP7, but also through
the creation, in January 2007, of an administrative unit exclusively dedicated to photonics R&D. The unit is part of the
European Commission’s Information Society and Media Directorate-General [5]. The mission of the unit is to promote
excellence in the field and to be a driving force for photonics
research in Europe. The unit aims to tackle the fragmentation
of Europe’s research capabilities and to make Europe the best
in photonics research and the best in translating those results
into real innovation, thus increasing industrial competitiveness. Supported by the Photonics21 ETP, the unit brings together the key photonics research stakeholders in Europe in
collaborative R&D projects. By combining the strengths of
the photonics industry with that of the research institutions
and academics, the goal is to stimulate greater and more effective investments in R&D; and to foster the development of
innovative photonics components and subsystems and their
market deployment.

Photonics Research in FP7 (2007–2013)
Photonics is a pervasive and key-enabling technology, which
is applied in many different industrial areas and application
sectors. It is for this reason that photonics research is promoted
in several FP7 research programmes, such as: Information and
Communication Technologies (ICT), Health, Energy and Nanosciences, Nanotechnologies, Materials & new Production
technologies (NMP) [6].
Within FP7, the bulk of photonics research is promoted by
the ICT Programme [7] and managed by the Photonics Unit.
R&D projects are supported through dedicated competitive
calls. Selected projects address high-risk medium to long-term
research that requires trans-national, multi-partner collaboration of an interdisciplinary nature.
Since the beginning of FP7, 65 R&D photonic projects,
including organic photonics, have been selected so far for
more than :210 million of EU funding. Projects are increasingly multidisciplinary, bridging the areas of physics,
materials science, engineering, biology and chemistry. They
address the development of core photonic technologies (e.g.,
lasers, waveguides, photo-detectors, amplifiers, LEDs, optical fibres, etc) which are driven by specific application needs
in strategic sectors such as communications, manufacturing,
biophotonics, photovoltaics, lighting and displays, and safety
and security. The application driven research topics are supplemented by R&D on cross-cutting issues such as photonics technology integration platforms and foundry facilities or
nano-photonics – see Figure.
In the following sections, the main challenges and key research priorities are described for each of the above photonics application sectors. Representative examples of EU-funded
R&D projects are also presented. More detailed information
about the EU’s Photonics Unit and the R&D projects it supports can be found in [8].
June 2011

Photonic technologies for Data communications
We are now the most connected and informed society ever. Every
year, we experience continued growth in network traffic of around
40–50%. However, should this growth continue, current information processing and communication systems based on copper
and electronics will soon be reaching their capacity limits in terms
of physical space, power consumption, wasted heat, or speed of
transferring data from processor to periphery.
Photonic technologies – lasers, optical fibres, optical components, optical systems and optical coding technologies – in
core as well as in access networks are gradually introduced as
they can provide concrete solutions to the above-mentioned
challenges of the sector. The overarching challenge is to make
networks affordable over the long run by dramatically reducing
the overall cost per bit. To achieve this, EU-supported research
addresses the following four major objectives:
• build faster optical networks: system, subsystem and component technologies to deliver cost-effective transmission at bit
rates of 10 Gb/sec and beyond for the access network and
several Terabits/sec for the core network;
• build more dynamic networks to access the data and automatically and dynamically control and manage network
connections; and achieve dynamic optical flow switching
of very large bursts of data packets and provide on-demand
broadband access connections with adjustable bit rates to
end-users;
• build all optical networks which are transparent to light
throughout, where an optical data stream enters the network
through the input node, travels across several intermediate
nodes, and reaches its destination node without conversion
to electronics along the route, whatever the protocol and
bit-rate is used;
• build greener optical networks: lower-power photonic technology solutions to reduce the carbon footprint of the
Internet, and cheaper components and systems to extend
digital services to everyone.
In the Photonics Unit, there are 29 R&D projects running in this field for more than :100 million of EU funding.
Projects address: highly integrated optical modules enabling cost
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Figure 2. Main application sectors addressed by research projects
funded by the EU’s FP7 ICT Programme.
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effective systems with high data throughput and flexibility
for less electro-optical conversions; optical interconnects aiming at cost- and energy-effective technology for Tb/s optical
data links in short range communications; truly cost effective
broadband core networks at 100 Gbps and beyond; access networks
technology enabling 1–10 Gbps data-rate per client over more
than 100 km; and lower power consumption.
Representative Examples of
R&D Projects in Data communications
PHASORS – PHase sensitive Amplifier Systems and Optical RegeneratorS and their applications (http://www.euphasors.eu/): The project targets the development and applications of fibre-based phase sensitive amplifiers (PSAs) in 40
Gbit/s broadband core networks. PSAs have the potential to
be a disruptive technology within future optical communications enabling ultra-low noise amplification and ultrafast optical processing functions for networks employing high spectral efficiency phase encoded signals. Work is carried out at
two subsystems: optical sampling and regeneration of phase
encoded signals. For optical sampling, a novel approach is being investigated to allow the analysis of arbitrary amplitude
and phase-encoded signals in the complex plane based on optical fibre all-optical sampling. The regeneration, both single
channel and multi-wavelength regeneration, of phase encoded
signals will be obtained by developing a suitable PSA. Noninterferometric based regenerators for both DPSK, and if possible DQPSK formats, will also be developed.
POF-PLUS – Plastic Optical Fibre for Pervasive Lowcost Ultra-high capacity Systems (http://www.ict-pof-plus.
eu/) is targeting next generation high-speed home networking
solutions (both wirebound and wireless), and low-cost optical
interconnects in large data centres and storage area networks.
The project will develop new components, modify fibre assemblies and optimise transmission techniques to enable high speed
(multiple Gbps) optical links based on standard large-core Plastic Optical Fibre (POF). It will take full advantage of the intrinsic low cost and extreme ease of installation of POF based systems to aid both wired and wireless service delivery to end users
in next generation networks (NGN). The viability of radio-overPOF transport of wireless services will be demonstrated as well.
VISIT – Vertically Integrated Systems for Information Transfer (http://www.visit.tu-berlin.de/) aims to develop
ultrahigh-speed and low-cost micro-lasers capable of operating
efficiently with both low-power consumption and at speeds of
up to 40 Gbps (4 times faster than today’s existing commercial
technology). The focus is on the development of a complete
end-product supply chain, from basic materials for assembly
to practical applications and of international technology standards. First demonstrations of the key optical transmitter devices up to 40 Gbps have already been achieved and the new
concept of high speed electro-optic modulation in micro-lasers
was demonstrated. This will eventually push the technology
to or beyond 100 Gbps. VISIT is now working on further device refinement, wavelength extension, reliability, and optimal
packaging and testing schemes.
PIANO+ (http://www.pianoplus.eu/) is a trans-national
research action that was launched on 1st January 2010 for
6
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5 years. It brings together the
funding agencies of five European countries (Austria, Germany, Israel, Poland and the
United Kingdom). The action
aims to promote research projects that would enable economic, ubiquitous broadband
access of 1 Gbit/s and beyond
per subscriber by 2015–2020,
whilst meeting the shorter
term needs of telecom system
operators and users. Following
a competitive call for proposals, 13 projects were selected for
a total funding of :18.9 million. They will be launched in
2011. Two thirds of the funds will come from the participating
countries and one third from the EU.
Photonics for (Laser-Assisted) Manufacturing
Lasers are very versatile manufacturing tools for working materials ranging from steel and plastics to ceramics and semiconductors. They are used for example for cutting and joining,
ablation and deposition, drilling and marking. Future highvolume applications will generate a demand for laser systems
to process high-strength steels, lightweight and crash-safe car
bodies, photovoltaics and semiconductors, tubes and profiles,
and miniaturised components in medical technologies. New
methods will also be required for making new product shapes
and single items for product customisation.
The main technology challenges for the use of lasers in future applications are: new wavelengths; higher output power
(both average and peak); shorter pulses; higher power efficiencies to produce more light with less energy; adaptive beam
shaping and manipulation methods and adaptively reconfigurable beam delivery methods; smaller components and higher
system integration; real-time process diagnosis and onlinecontrol of production processes. Europe holds a leading position in the world market for photonics used in industrial
production and is facing stiff competition, in particular from
Asia. The price pressure is therefore a challenge and lowering
costs of laser processing systems is crucial.
EU-supported research addresses the development of high
brilliance fibre and diode lasers, novel lasers and laser systems
opening-up new process windows or optimising process efficiencies, and highly integrated components. In the Photonics
Unit, there are two FP7 R&D projects running in the field for
around :5 million of EU funding. Both projects started on 1st
September 2010.
Representative Examples of R&D Projects in
(Laser-Assisted) Manufacturing
QCOALA - Quality Control of Aluminium Laser-welded
Assemblies will develop a new dual-wavelength laser processing system for welding thin-gauge aluminium and copper, 0.1
mm to 1.0 mm in thickness, with integrated process monitoring and in-line non-destructive inspection. The project will
provide a reliable, high-speed, low-cost and high-quality joining solution for electric car battery and thin-film photovoltaic
June 2011

Representative Examples of
R&D Projects in Biophotonics
INTOPSENS – a highly INTegrated OPtical SENSor for
point-of-care label-free identification of pathogenic bacteria
strains and their antibiotic resistance (http://www.intopsens.
eu) is a multidisciplinary project involving the emerging fields
of photonics structures, electronics, fluidics and bio-chemistry.
It aims to develop a highly integrated optical sensor (compact
polymer and silicon-based CMOS-compatible sensor) for pointof-care label-free, fast and low-cost diagnosis of sepsis (blood poisoning) bacteria strains and their antibiotic resistance. Currently
diagnostics tools are too slow to make an impact on the all important first hours of patient treatment. By providing a diagnosis
within an hour, the project is trying to solve this problem and enable targeted antibiotics treatment to both benefit patient recovery rates and prevent an increase in bacterial antibody resistance.
The INTOPSENS system integrates two label-free biomolecular
recognition photonic sensor technologies with sensitivities as low
as 0.1ng per ml, state-of-the-art in label-free integrated optical
biosensors, with novel coupling technology that will permit very
high integration of hundreds of sensing areas on a 1mm2 photonics chip.
PHAST-ID – Robust, affordable photonic crystal sensors for point-of-care disease diagnostics (www.phastid.
eu/): Point-of-care (PoC) testing is essential to provide better
patient care by aiding physicians in making informed decisions during patient visits. A key challenge in the development
of PoC diagnostic devices is the requirement for robust, rapid
and simple assay formats with direct readout, coupled with
small sensing areas (~10 3 10 µm) and low sample volumes
(25 µl) that exhibit the same sensitivity as laboratory based
Biophotonics for healthcare
tests. Phast-ID will address this challenge by developing an
and the Life sciences
integrated multichannel 2D photonic crystal based disposable
Biophotonics is the application of light to living matter. The
biosensor and bench top reader, for point-of-care disease diagnostic applications. The Phast-ID disposable sensor will demability of light to detect and measure in a way which is very
onstrate enhanced performance beyond the state of the art in
fast, sensitive and accurate, gives photonics a unique potential
key proteomic diagnostic systems by delivering direct robust
to revolutionise health care. It can be used for:
label-free detection of four pancreatic cancer serum biomark• very early detection of diseases, with non-invasive imaging
ers at <100 fM (5 pg/ml) concentrations.
techniques or point-of-care application
Objective genetic algorithms will be
which, for example can detect moldeveloped for inferometric and chemoecules in the blood which indicate the
metric pattern recognition to allow unpresence of disease (cancer, heart etc);
equivocal identification of protein cancer
• investigating live processes at the
biomarkers following collection of the
molecular level, giving a greater
data from the sensor platform. Phast-ID
understanding of the origin of disease,
will provide a number of benefits over
and hence allowing new treatments
the current label-free commercial ofand prevention;
ferings in the PoC diagnostic markets:
• less invasive and more accurate light
speed, cost and ease of use.
based treatments such as photo-dyPHOTONICS4LIFE – Photonics
namic therapy and micro-surgery.
for Life (http://www.photonics4life.eu/)
Biophotonics is a rapidly growing
is a Network of Excellence (NoE) admarket where Europe is in leading podressing the area of biophotonics R&D.
sition. In the Photonics Unit there are
It brings together top experts in the field
8 running R&D projects receiving around
of biophotonics with the aim of creating
:23 million of EU funding. They are developing photonics components and sys- Figure 3. Fluorescent transporting proteins the critical mass needed in order to untems which are the key enabler for these in human HEK cells, courtesy Prof. Fromm, leash its true potential in transforming
the fields of healthcare and life sciences.
medical and life-science applications.
University of Erlangen (Germany).
cell interconnections. The new laser processing system will be
based on a pulsed platform, capable of laser pulses in the range
of µs to ms and pulse energies of up to (tens of) Joules, and
capable of generating both the near-IR and green wavelength
through a dual-wavelength beam scanner. Real-time temporal
pulse control will be developed to allow closed-loop control of
the monitored process. Through fully integrated process ICT
and Statistical Process Control, the new system will facilitate
in-line quality control, and a higher level of automation in
manufacturing.
IMPROV – Innovative Mid-infrared high Power
source for resonant ablation of Organic based photovoltaic devices addresses high power tuneable mid-infrared
(MIR) short pulse laser systems operating in the wavelength
range between 3 µm and 11 µm. Up to now, such laser systems exist only as multistage set-ups consisting of four or five
different units, a configuration which is very complex, expensive and operating with low efficiency. IMPROV’s layout is
based on a Master Oscillator Power Amplifier (MOPA) short
pulse Thulium all-fibre laser operating around 2 µm associated with a quasi-phase-matched GaAs crystal. For the MOPA
pump source different integration aspects will be addressed in
order to fully benefit from a waveguide device. The wavelength
conversion unit will be realised with integrated wavelength
tunability and structural design. This MIR-laser will operate
in the wavelength region from 2.5 µm to 11 µm with pulse energy of up to 30 µJ, pulse duration between tens to hundreds of
picoseconds and a repetition rate between 0.1 to 1 MHz. The
laser source will be validated in the manufacturing process of
organic photovoltaic solar cells
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Figure 4. Finger and iris biometrics rely on photonic sensors
© Sagem.

The research activities of Photonics4Life include photonic
technologies for the analysis of cell processes, non- and minimally invasive diagnosis, therapy and point-of-care diagnosis
and optical micromanipulation and therapy.
Photonics for security & safety
Photonics is a key enabler for enhancing the safety and security
of people, goods and the physical environment. It makes possible contactless sensing and imaging applications operating in
various ranges of the light spectrum (from X-ray to Terahertz)
that are sufficiently sensitive and precise to reliably detect potential hazards or dangerous situations.
Safety applications include for instance fibre sensors for
detecting structural defects in the built environment, environmental pollution or for serving as driver assistance systems (e.g. anti-collision, night-vision) to improve road safety.
Security applications include biometrics and border security
systems, video surveillance systems and equipment to detect
dangerous and illegal goods.
Low-cost, high-performance photonic sensors and detectors will emerge from advances in nano-structured materials
and device innovation and their integration in multi-feature
detector arrays with integrated data processing and control.
These are the main R&D topics in safety and security which
EU funded projects in the Photonics Unit are targeting. Actually, there are 8 running R&D projects receiving more than
:17 million of EU funding.
Representative Examples of R&D Projects in
Photonics for security & safety
DOTSENSE - Group III-nitride quantum dots as optical
transducers for chemical sensors (www.dotsense.eu) develops Group III-nitride (InxGa1-xN) quantum dot (QD) and
nanodisk (ND) ensembles as optical transducers for integration
in chemical sensors to detect hydrogen, hydrocarbons and the
pH-value in gaseous and liquid environments. The structural
properties of QD and ND ensembles (size, alloy composition,
number of layers, crystallographic orientation) are optimised
to achieve maximum sensitivity of the photoluminescence
properties (intensity and emission spectrum) to variations in
the sensor surface potential. The optimised photonic transducers will be integrated with commercially available light
emitters and detectors to implement different kinds of sensor
systems. These prototypes will find applications in the field of
8
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aeronautics, with a potential to increase the safety and/or the
economy of flying.
SENSHY – Photonic sensing of hydrocarbons based on
innovative mid infrared lasers (www.senshy.eu) develops novel application-grade GaSb based widely-tuneable lasers in the
mid-infrared wavelength range (3.0 to 3.6 µm) for integration in
photonic sensors to detect hydrocarbons in gases with high sensitivity. The project aims to overcome existing limitations and
to enable room temperature continuous wave operation. Work
ranges from epitaxial semiconductor growth via laser design and
processing to mid infrared sensor development.
ICU – Infrared Imaging Components for Use in Automotive Safety Applications (www.icu-eu.com) aims to develop a low-cost infrared night vision system that will detect a
pedestrian or animal on the road for increasing road safety. ICU
is developing innovative photonic components (infrared lens
system, infrared bolometer array, a wafer-level vacuum package), matched to achieve optimum cost and performance, and
the component assembly. The essential project novelty is infrared bolometer arrays made of a new, mono-crystalline SiGe/Si
quantum well material, providing increased temperature coefficient of resistance and improved 1/f noise properties as compared to state-of-the-art infrared bolometers. The bolometers
will be manufactured using heterogeneous 3D MEMS integration that is compatible with standard MEMS foundry services.
A low-cost wafer-level vacuum packaging process will be also
developed which can consistently achieve vacuum levels in the
sealed cavities on the order of 0.001 mbar. The system will
be the first application of multilevel diffractive optics in FIR,
with the added feature that the optics can be integrated in the
package using MEMS-based 1st level camera integration. Furthermore, the developed lenses will be compatible with lowcost processes and lens material.
Lighting, Displays and organic Photovoltaics
Lighting: Solid state lighting (SSL) offers a cost-effective way
to limit carbon dioxide emissions by reducing the amount of
electricity consumed by lighting. SSL components and systems are based on inorganic and organic light emitting diodes
(LEDs and OLEDs). SSL offers many attractive features when
compared to other types of light sources: superior energy efficiency, better light quality, no toxic materials like mercury,
flexible form factors, very long lifetimes, and the possibility
of integration with intelligent lighting control systems for
energy management and design features. SSL is set to replace
current lighting systems in almost all applications: starting
with automotive lighting, traffic lights, street lights and architectural lighting of building exteriors, it will continue with
indoor lighting of offices, commercial and public buildings
and homes.
Today the biggest challenge for LED and OLED R&D is
to improve quality and performance, namely functionality, luminance (brightness per unit area), efficacy (lumens/Watt), and
intelligent light management, while reducing cost. In particular, performance needs for applications in lighting and ‘light
engines’ (i.e. LED with driver electronics, optics and thermal
management) point to a number of main technological challenges such as: high brightness, efficacy above 130 lm/W, high
June 2011

Figure 5. OLED light sources @Philips.

CRI (colour rendering index), and consistent colour over 25,000
hours; tuneable output spectrum and adaptable light output
level; novel approaches to white components (e.g. new phosphors, monolithic sources, hybrid approaches); new encapsulation methods to achieve flexible shapes and ad hoc manufacturing for cheaper or better tailored to the end user needs device.
Displays: The flat panel display (FPD) market based mainly on liquid crystal displays (LCDs) is mainly dominated by
Asian manufacturers, but some key elements of the supply
chain such as materials are based in Europe. In the last few
years, alternative technologies such as OLEDs and electrophoretic displays (EPDs) are starting to enter the market as well.
These offer Europe a chance to become competitive in a few
applications such as micro-displays (OLED on CMOS) and in
cheap, large area printed displays and signage.
The main R&D focus is to produce a display that is flexible, durable, low cost, and also provides adequate resolution,
contrast, colour, viewing angle, and switching speed. Research
challenges address advanced displays, efficient solid state laser sources and green lasers, efficient and compact laser-based
engines for display (e.g. projection, laser TV), and LED backlighting modules for displays.
Organic Photovoltaics (OPVs): Crystalline Si cells are the
dominant technology in photovoltaics and will continue to be

Figure 6. Newer display technologies @Philips Lighting.
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for some time. In the last few years, there is an increasing interest in thin film cells that can be flexible, light in weight,
low-cost and use less energy to manufacture, like for example
OPVs. OPVs exhibit an inherent compatibility with low-cost
roll-to-roll manufacturing, lack of scarce or toxic materials and
potential for extremely low cost. Organic solar cells are expected to grow continuously in size and performance in the future.
Significant progress is needed in OPV efficiency and lifetime in order to enable their long term use to replace conventional electricity generation. These are the two key challenges
that R&D projects supported by the Photonics Unit are focusing on. Projects target further progress in power conversion efficiency to reach efficiencies in the order of 12–14%
or more, but also higher charge carrier mobility, and further
progress on the stability of materials and encapsulation and
packaging aspects that would permit to reach lifetimes in the
order of 51 years (for consumer electronics) to 201 years (for
rooftop OPV systems).
13 FP7 projects are supported in the fields of lighting,
displays and OPVs receiving more than :50 million of EU
funding.
Representative Examples of R&D Projects
in Lighting, Displays and oPVs
OLED100.EU – Organic LED Lighting in European Dimensions (http://www.oled100.eu) is one of the EU’s flagships
in the field of lighting. It aims at developing all the necessary
technologies forming the basis for efficient OLED applications for the general lighting industry in Europe. OLEDs will
have to compete with existing and upcoming lighting solutions achieving power efficacies of up to 100 lm/W (fluorescent tubes) and operational lifetimes of up to 100.000 hours
(inorganic LEDs). In addition, OLEDs have to make use of
their revolutionary form factor allowing flat light sources
covering square metres. This translates to the five main objectives of the project: high power efficacy (100 lm/W), long
lifetime (100.000 h), large area (100 3 100 cm2), low-cost
(100 Euro/m2), system integration/standardisation/application. In the first deliverable of the project architectural and
aesthetical research was performed to identify most suitable
market entry parameters. It turned out that a suitable OLED
tile size could be 15 cm 3 15 cm pitch size and multiples
thereof. Several room models were built with a ceiling illumination completely made of OLEDs.
AEVIOM – Advanced Experimentally Validated Integrated OLED Model for a breakthrough in high-performance OLED technology (http://aeviom.temp.scheepens.nl/)
is a research project aiming to enable a breakthrough in white
OLED efficiency and lifetime and manufacturing costs by the
development and application of an integrated “second-generation” organic light emitting diode (OLED) device model. The
project is developing a powerful numerical simulation tool
which includes the entire chain of electrical and optical effects
inside the disordered organic semiconductor material.
HIFLEX – Highly Flexible Printed ITO-free OPV
Modules (http://www.hiflexopv.eu) aims to develop a costeffective highly flexible printed solution processable ITO-free
OPV module technology by using scalable, reproducible and
IEEE PhotonIcs socIEty nEWsLEttER
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commercially viable large-area printing and coating techniques,
such as roll-to-roll. Such OPV modules match the particular
requirements of mobile and remote ICT applications in terms of
efficiency under different light conditions, lifetime, cost structure, power to weight ratio and mechanical flexibility.
Photonic Integration Platforms
Integration technologies are the main route to photonic devices that combine higher cost-effectiveness with higher functionality, miniaturisation and energy effectiveness. Photonic
integration platforms in particular aim at following the related
development model of the microelectronics industry. These
platforms should enable the cost effective production of complex Photonics Integrated Circuits (PICs) containing a large
number of active and passive photonic components. They will
be based on generic manufacturing processes suited for chip
and wafer-scale integration, and exploit different material systems (e.g. Indium Phosphide – InP, silicon, dielectrics) and
integration concepts (monolithic, heterogeneous or hybrid).
Device design will be supported by generic design methodologies and tools based on standard building blocks (components) and design rules.
Integration platforms seem to be the most effective way
to meet future cost and performance demands and keep volume fabrication of key photonic devices in Europe. Main R&D
priorities include: generic integration technology, building
blocks and design tools; miniaturisation, performance increase,
power reduction; extended functionality and wavelength ranges through new component/device concepts and integration of
new materials; and complementing the optical functionality
with electronics.
The photonics unit currently supports 3 projects focussing
on photonic integration platforms with over :17 million of
EU funding. Furthermore, work on PICs plays a significant
role in many application-oriented projects from other calls, notably in 10 such projects receiving some :28 million of EU
funding, mostly in data communications and some in imaging.
Representative Example of R&D Projects
Focussing on ‘Photonic Integration Platforms’
HELIOS – pHotonics ELectronics functional Integration
on CMOS – will demonstrate different routes for integrating photonics with CMOS electronics. It will deliver an integrated design and fabrication chain with generic processes
that could be transferred to foundries. The project will develop high performance generic building blocks that can be
used for a broad range of applications, e.g. WDM sources,
fast modulators and detectors, passive circuits and packaging.
HELIOS will address the whole fabrication chain for complex
devices, exploring the hybrid integration of InP technology
on CMOS electronics as well as some alternative approaches
for realising active photonic functions in silicon platforms.
The R&D will be complemented by roadmapping and training activities to prepare the ground for a wider uptake of
silicon/CMOS photonics.
PARADIGM – Photonic Advanced Research And Development for Integrated Generic Manufacturing – aims
to effect a fundamental change in the way InP-based PICs
10
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are designed and manufactured in Europe. It will reduce the
costs of design, development and manufacture by more than
an order of magnitude and make more complex and capable
designs possible than ever before. The key step is to develop
a generic platform technology for application-specific PICs.
PARADIGM will establish library-based design, coupled with
standardised technology process flows and supported by sophisticated design tools. The project will verify the potential
of the generic approach by fabricating a number of InP PICs,
addressing a range of applications in communications, sensors,
data processing and biomedical systems.
PhotonFAB - Silicon Photonic IC Fabless Access Broker (http://www.photonfab.eu/) is a support action that facilitates access to advanced CMOS-oriented centres of expertise
and foundries for research and prototyping of silicon photonic
integrated circuits. The related foundry services are marketed
under the ePIXfab brand name (www.epixfab.eu). ePIXfab
organises 3–4 multi-project wafer runs per year, which lowers
considerably the barrier for bringing photonic IC technology
to the market place. In addition, the project engages in a roadmapping exercise to further develop the technical, legal, financial and operational elements of cost-shared access to silicon
fabs and beyond. By including other services along the supply chain, from device design to packaging, the roadmap aims
to prepare the ground for fabless prototyping and small batch
production of silicon photonics IC.
Some highlights from the work done by PhotonFAB on
all-optical, high-speed signal processing with silicon-organic
hybrid slot waveguides and tuneable optical forces between
nanophotonic waveguides have been published in Nature Photonics [9].
nanophotonics
Nanophotonics is the emerging science of light-matter interactions at nanometre/sub-wavelength scale, down to molecular
scale. It exploits the unique physical and chemical properties
of organic and inorganic materials at these scales, enabling new
photonic functions and more compact, cheap and energy efficient devices. Nanophotonics can already provide solutions for
telecommunications, sensing, life science, lightings and photovoltaics. However, this is just the beginning and more research
is needed to unlock its full potential.
Main challenges for nanophotonics R&D include: developing new photonic nanostructures and materials such as organic and inorganic nanocrystals and quantum dots, plasmonic
structures and materials, hybrid nanocomposites, and carbon
nano/molecular structures like nanotubes and graphene; mastering of the related manufacturing processes including selfassembly or top-down processes at nanometer scale; exploiting
these technologies in new or better photonic devices like high
bandwidth, high speed and ultra-small communication components, size tuneable emitters, single photon emitters, more
efficient solar cells, and highly integrated/high-performance
PICs.
In the Photonics Unit, there are 9 nano-photonics projects
(more than :22 million of EU funding) stemming from a specific call on disruptive photonic technologies. Furthermore,
nanophotonics plays a significant role in some application
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oriented projects from other calls, notably in 3 such projects
receiving around :14 million of EU funding.
Representative Examples of
R&D Projects in nanophotonics
Nanophotonics4Energy (http://www.nanophotonics4energy.
eu/) aims to create a virtual centre of excellence to re-orient
and to focus the nanophotonics research of its members towards the challenges in energy efficient applications (mainly
lighting and solar cell technology). The project supports the
following main directions of work: fostering collaborations
among the leading European research groups in nanophotonics
for energy efficiency, interchanging knowledge and best practices, and paving the way towards the establishment of common research agendas; and, promoting education and training
specially geared towards young researchers and technicians –
both on S&T issues as well as on complementary skills like
communication, business, entrepreneurial or IPR skills – and
dissemination towards the scientific community, industry, and
the public in general. The consortium consolidates know-how
and resources of 9 different institutions in 6 European countries with complementary research and development expertise,
integrating more than 130 scientists, engineers, technicians
and managers in nanophotonics.
PRIMA – Plasmon Resonance for IMproving the Absorption of solar cells aims to investigate the use of metal
nanostructures to enhance the optical absorption of light into
different types of solar cells (e.g. crystalline Si, high performance III-V, organic and dye-sensitized solar cells) and the ease
of integrating them into existing process flows for solar cells in
order to obtain thinner and therefore less expensive solar cells.
From a more fundamental point of view the possible plasmonic
enhancement mechanisms are studied in detail using calculations and experiments on structures with different degrees of
complexity. The final goal of the project will be to examine
industrially relevant structures, integrate them into solar cells
and test their performance. In particular, the performance will
be benchmarked and assessed by solar cell companies that are
participating in the project.
See also project DOTSENSE in section Security & Safety as
an example for application oriented projects where nanophotonics plays a significant role.
Additional support Actions
In addition to research, EU promotes so-called coordination and
support actions (CSA), which aim at better structuring and coordinating the research activities of the Photonics stakeholders.
The coordination action PHORCE21 has successfully established the European Technology platform Photonics21 as
explained above. The support actions PHOTONICROADSME
(http://www.photonicroad.eu) and the recently started NEXPRESSO (http://www.nexpresso.eu/) and ACTMOST (http://
www.actmost.eu/) strive to give access to knowledge, equipment and costly manufacturing processes in particular to SMEs.
The photonics industry in Europe faces a significant shortage
of skills. The number of students relevant to the photonics industry and their training in an industrial environment needs to
be strongly increased. This is the target of the recently started
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EXPEKT support action (http://www.photonicsexplorer.eu/).
Moreover, Photonics21 launched a student innovation award
and a scheme for companies to offer internships to students.

the Way Forward
As described in the previous sections, Photonics gets large support under FP7. More than :300 million will have been invested in photonics research in the period from 2007 to 2012,
just in the ICT part of FP7, while photonics also features in
several other FP7 programmes. Moreover, the European Commission, recognising the key role that photonics play today in
providing innovative products and services for main societal
challenges as globalisation, climate change or an ageing society, has included photonics as one of the key enabling technologies in a communication which was adopted in September
2009 [10].
The move towards a more smart and sustainable growth and
an internet-driven society will continue to govern EU policies
and drive economic and societal development for the decades to
come. These are clearly spelled out in the new strategy of the EU
for 2020 aiming to develop an economy that is based on knowledge and innovation (smart growth); promote a more resource
efficient, greener and competitive economy (sustainable growth);
and, foster a high employment economy (inclusive growth).
Photonics technologies can play a major role in the implementation of the EU 2020 strategy. They can move communications into the terabit era by dramatically increasing data
capacity and data transmission speeds while reducing the networks’ carbon footprint and the overall cost per bit. They can
overcome the limitations of electronics in computers through
all-optical computing. They can revolutionise healthcare and
provide new ways of detecting, treating and preventing cancer
and other serious illnesses. They can also play a key role in addressing other grand challenges such as energy efficiency and
moving to a low-carbon economy.
All these call for new, ground-breaking photonics research and
for fresh innovation strategies. The challenge for Europe is to
make sure that it continues to be in the driving seat of photonics scientific advances, that it promotes and supports the wide
market deployment of photonics and thereby, that it leads the
new markets which will be created in the next decade. These
will be some of the EU’s main objectives when further supporting photonics in the remaining 2–3 years of FP7 and in
the coming EU’s new research and innovation framework programme starting from 2014 onwards.
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abstract
Diamond possesses remarkable material properties for a variety
of emerging applications in nanoscale optics and photonics. One
such exciting application lies in the development of quantum
information processing systems based on single light emitting
defects (color centers) in diamond. In this review, we summarize
several device platforms that are designed to engineer the optical
properties of single emitters under development in our group.
To highlight the potential for novel quantum optical functionality, we describe a diamond nanowire device that is an efficient
source of single photons at room temperature.

Techniques designed to manipulate the NV center for quantum computing applications have even been applied to diverse
areas such as sensing for chemistry and biology14–16.
A universal need amongst all of these quantum applications
is photonic engineering, which may ultimately enable important feats such as fast and efficient spin read-out, higher sensitivity field probes, and scalable optical interconnection and
entanglement between distant NVs. We have recently pursued
two complementary device architectures that are designed to
achieve these ambitious goals.

“hybrid” and “Monolithic-Diamond” Devices
The first is a “hybrid” approach consisting of a diamond nanocrystal containing NV center positioned in a foreign (nondiamond) optical microcavity. While this approach has also
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Diamond is universally recognized as a gemstone thanks to its
exquisite beauty. But diamond is now much more than that
thanks to decades of intense research in synthetic diamond
growth techniques such as chemical vapor deposition (CVD)1.
CVD diamonds, which are widely available from companies
such as Element Six (E6) Technologies, Apollo Diamond, and
Sumitomo Electric, may possess specific carbon isotopes, crystal defects, and impurities and doping for targeted engineering
applications2. Diamond also possesses several excellent material properties for applications in photonics, including a high
refractive index of n ~ 2.4, large transparency window from
the UV to far IR, as well as a wide-variety of optically active
light-emitting defects3. Broader access to samples makes this
member of the “carbon family”, alongside graphene and carbon
nanotubes, a burgeoning material system for photonics4.
One application at the forefront of diamond photonics lies
in quantum information processing (QIP), which promises
computing power and communication security exceeding that
available with classical technologies. Here, crystalline defects
such as the Nitrogen-Vacancy (NV) color center (Fig. 1) may
act as an artificial atom trapped in the diamond lattice whose
physical properties may be used as a resource for QIP5. For
example, the optical cycle of an individual NV center may be
used to generate non-classical, single photon light states6–7
that act as the long-distance carrier of quantum information.
A quantum mechanical form of memory can be encoded in the
electronic and nuclear spin states of the NV center and readout optically8–12. More recently, the NV center electronic state
has been entangled with the properties of emitted photons13.
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Figure 1. (a) Cartoon of the NV center in diamond. The optical transition is highlighted with a red triangle in the plane perpendicular
to N-V axis. (b) Electronic states of the NV center – including optical
pumping via 532 nm laser (green arrow), zero-phonon transition at
637 nm (red arrow), phonon sideband (yellow), spin triplet states
|0> and |1>, and non-radiative transitions to a meta-stable singlet
shelving state (dashed black lines). (c) Fluorescence spectrum of a single NV center in diamond at room temperature shows a zero-phonon
transition at 637nm and broad phonon sideband.
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Figure 2. (a) SEM micrograph of a high Quality factor silicon nitride nanobeam photonic crystal cavity for coupling to diamond nanocrystals. Inset shows a finite-difference time-domain simulation of the mode profile (Ey) with Q ~ 230,000 and V ~ 0.55 (l/n)3. (b) Measurement of a high-Q resonance in a nanobeam cavity’s low-level intrinsic photoluminescence spectrum. (c) Scaling the in-plane device parameters for different nanobeam cavities fabricated on the same sample provides a coarse tuning mechanism with good agreement between
simulated (red) and measured (black) resonance wavelengths. Quality factors were consistently observed with Q > 104.

been developed by others in several material systems17–21, we
have identified silicon nitride as an attractive material because
it possesses a reasonably high refractive index (n ~ 2.0), is
transparent at visible wavelengths, and has well-documented
fabrication recipes. Theoretical modeling of Si3N4 nanobeam
photonic crystal cavities22, which consist of a waveguide patterned with a pair of chirped photonic crystal mirrors, indicate
that these devices may possess high quality factors Q ~ 106 and
small mode volumes V ~ 0.5 (l/n)3. A diamond nanocrystal
containing an NV center defect positioned in the evanescent
field of the cavity generates a coupled cavity-emitter system
with light-matter interaction that reaches the strong-coupling
regime of cavity quantum electrodynamics.
We have recently fabricated and characterized such high
quality factor silicon nitride nanobeam cavities23. The stoichiometric silicon nitride device layer was grown with lowpressure chemical vapor deposition (LPCVD) on a silicon substrate, and device patterning was subsequently performed via
electron beam lithography and reactive ion etching (C4F8/SF6/
H2 chemistry) (Fig. 2a). Optical characterization of these devices using low-level, intrinsic fluorescence of Si3N4 showed
single mode resonances with experimental Quality factors Q ~
104 – 105, which is a record for Si3N4 at these wavelengths (Fig.
2b). Moreover, simple scaling of the device parameters on the
same chip allowed for coarse tuning of cavity resonances across
the broad NV center emission spectrum from ~600–720 nm
14
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(Fig. 2c). Introducing diamond nanocrystals is an exciting
prospect for future work.
The second proposal is a “monolithic-diamond” architecture
consisting of nanophotonic devices fabricated either in bulk
diamond samples or thin diamond film on top of low-index or sacrificial substrates. The latter, “Diamond On Insulator” (DOI)
system would be an ideal system that would allow for realization of integrated nanophotonic networks for quantum information processing, similar to the commonly used “Silicon On
Insulator” platform for classical information processing (silicon
photonics). The major practical obstacle to the development of
the DOI platform, however, is the realization of optically thin
(~200–300 nm), high-quality, single-crystal diamond films
on a sacrificial substrates. Approaches based on “ion-slicing”
via ion implantation damage to generate a sub-surface layer of
amorphous carbon that may be removed to release a free-standing membrane24–25 have been developed to overcome this obstacle. Alternative approaches, based on thinning of commercially
available thin (~20 µm) diamond substrates, using reactive ion
etching for example, have also been explored very recently26–27.
Fabrication techniques and devices based on readily available, high-quality single crystal bulk diamond substrates overcome challenges in realizing thin diamond films. We originally
explored bulk diamond nanofabrication via focused ion beam
(FIB) machining28, where direct writing of nanostructures
could be achieved by exposing a diamond crystal to a beam of
June 2011
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Figure 3. Prototype monolithic diamond nanophotonic devices fabricated from a bulk crystal with the focused ion beam (FIB). (a) An
NV center embedded in this diamond nanowire will preferentially
emit single photons into the nanowire waveguide mode, which facilitates collection with an objective placed above the top facet. (b)
Photon collection from an NV center embedded in this hemispherical solid immersion lens will not suffer from losses to total internal
reflection. (c) A thin (~200 nm) diamond membrane fabricated by
etching into the side-edge of a bulk crystal, with inset showing top
and bottom surfaces highlighted with white arrows. (d) A diamond
nanobeam waveguide and photonic crystal cavity fabricated from a
diamond membrane generated with the TEM “lift-out” procedure.

massive and energetic gallium ions. The versatility of the FIB
allowed us to fabricate a wide variety of devices. For example,
vertically oriented nanowire waveguides (Fig. 3a) as well as
hemispherical solid immersion lenses (Fig. 3b) were sculpted
via etching down into the top surface of the crystal. We also
fabricated more complex structures by rotating the diamond
crystal in-between milling steps, and by lifting out diamond
membranes with a microprobe. This allowed us to realize freestanding membranes (Fig. 3c), planar nanobeam waveguides
(Fig. 3d), and nanobeam photonic crystal cavities (Fig. 3d,
inset). In all cases, however, relatively few devices could be
made due to the slow milling process. Also, those devices we
did make were one-of-a-kind due to the wide Gaussian beam
profile, which extended beyond the intended direct-write area.
Implantation. Gallium ion implantation and damage may also
be an issue, although recent reports on solid immersion lenses
fabricated with the FIB indicate that this may not be an issue
in certain geometries29–30.
June 2011

(b)

Diamond
Substrate
(c)

Figure 4. (a) Scanning electron microscope micrograph of a large array with thousands of diamond nanowire devices fabricated in parallel from a bulk crystal using electron beam lithography and reactive
ion etching. (b) Profile of a typical diamond nanowire single photon
source. (c) Finite-difference time-domain calculations of dipole emission (637nm, Er) coupled to the nanowire waveguide mode and directed towards collection optics above the device. This effect makes the
nanowire an efficient source of single photons relative to bulk diamond.

In order to circumvent FIB machining we have developed an
electron-beam lithography and reactive ion etching (Oxygen plasma) technique31. This approach is high-throughput and allows for
the fabrication of many (thousands) of devices in parallel (Fig. 4a).
Our etch recipe can provide straight and smooth sidewalls: the
diamond nanowires shown in figure 4b are approximately 200
nm in diameter and 2 µm long. In order to realize a diamond
nanowire with embedded NV center, this top-down etch can be
used to mechanically isolate NVs already in the diamond substrate32. This top-down nanofabrication technique is also compatible with ion implantation techniques used to generate NV
defects in pure (low defect density) diamond33–34_ENREF_31.

Efficient Single Photon Source Based
on a Diamond Nanowire
A recent experiment that we have performed with the diamond
nanowire devices shown in Figure 4 highlights the role that
nanophotonic devices may play in photonic QIP. These diamond nanowire generates a broadband HE11 waveguide mode
that efficiently collects the green laser source used to optically
pump the NV center, and also efficiently collects emitted red
photons and directs them vertically towards collection optics
IEEE PhotonIcs socIEty nEWsLEttER
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Figure 5. (a) Cartoon of the room-temperature confocal microscope
used to optically characterize NV centers in a diamond nanowire
array. The sample is optically pumped with a 532 nm green laser
focused with a high numerical aperture objective (NA ~ 0.95). The
phonon sideband fluorescence from 650-800 nm is collected back
through the same objective and relayed to a single mode fiber, which
acts as a confocal pinhole that rejects stray light. The sample stage
is scanned with a piezoelectric mount while fluorescence is detected
with an avalanche photodiode. (b) Confocal microscope image shows
bright spots corresponding to the square array of nanowire devices.
Inset shows one such device containing a single NV defect.

Figure 6. (a) Cartoon of the intensity auto-correlation function g(2)(t) apparatus used to confirm single photon emission
from a NV center in a diamond nanowire. Fluorescence passes
through a beam splitter and is detected on two avalanche photodiodes. The time-to-amplitude converter (TAC) generates a
histogram of the delay time t between detection of consecutive photons. (b) Measurements for continuous wave excitation
show a dramatic decrease in the number of self-coincidence
counts at zero time delay. This photon anti-bunching g(2)(0)
~ 0.06 confirms a single embedded NV center generates the
nanowire fluorescence.

(Fig. 4c)32. Finite-difference time-domain modeling predicts
that, for an NV center positioned inside the nanowire, ~30–
40% of single photons emitted by the NV center may be collected with an objective lens positioned above the nanowire
top facet. This is an order of magnitude improvement over the
case of a bulk diamond, where relatively few photons (~3–4%)
may be collected due to losses to total internal reflection.
Confocal microscopy techniques (Fig. 5) allow us to image,
optically address, and characterize individual nanowire devices.
In these experiments, a piezoelectric stage scanned the nanowire devices underneath a green laser (CW or pulsed) focused
with a high numerical aperture (NA ~ 0.95) objective. The
fluorescence generated by optical pumping was collected back
through the objective, collected on a single mode fiber, and
detected with single photon detectors (APDs). Single photon
emission from an individual NV in a nanowire device is verified via the intensity auto-correlation function g(2)(t) 5 < I(t)
* I(t 1 t) >/<I(t)>2 in a start-stop experiment (Fig. 6a). Nonclassical light sources with reduced multi-photon probability
compared to coherent light are characterized by g(2)(0) <1, and
an ideal NV center single photon source which emits only one
photon at a time would characterized by g(2)(0) = 0. Pronounced
anti-bunching g(2)(0) ~ 0.06 has been observed from diamond
nanowires fabricated in ultra-pure diamond and implanted

with NV centers (Fig. 6b), which indicates the single photon
signal strongly dominates the background fluorescence34.
A measurement of single photon count rate as a function of
excitation power allows us to compare the efficiency of a NV
center single photon source in a nanowire to bulk diamond crystal geometries. In these experiments, the number of collected
single photons I was measured as a function of pump power
P and fit to the function I(P) 5 P * CPSSAT/(P 1 PSAT). For a
single NV center emitter, the number of collected photons saturates at the value CPSSAT after a sharp turn-on at a pump power
scale of PSAT (Fig. 7a). The losses in our particular experiment
may be factored out by comparing the CPSSAT and PSAT values
for nanowire and reference bulk diamond geometries, and provides unambiguous evidence of enhancement: nanostructuring
improves collection efficiency CPSSAT by an order of magnitude,
with reciprocal reduction in required pump power PSAT (Fig. 7b).
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Future Outlook
There are many important avenues that should be explored in
the future. One outstanding challenge is to understand and
control sources of spectral broadening and instability in the
NV center zero-phonon line at low-temperature (~4K). This is
generally known to vary significantly depending on diamond
composition, and may be additionally modified by the NV’s
June 2011
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News
Call for Nominations 2012 John tyndall award
Nominations are now being accepted for the John Tyndall
Award, which will be presented at OFC/NFOEC 2012.
The deadline for nominations is 10 August, 2011.
This award, which is jointly sponsored by the IEEE
Photonics Society and the Optical Society of America, is
presented to a single individual who has made outstanding contributions in any area of lightwave technology,

including optical fibers and cables, the optical components employed in fiber systems, as well as the transmission systems employing fibers. With the expansion of
this technology, many individuals have become worthy
of consideration.
Check the Photonics Society website for more details:
www.PhotonicsSociety.org – click “Awards” tab.

Call for Nominations iEEE Photonics SOCiEtY
2012 Young investigator award
Nominations for Young Investigator Award are now being
solicited for submission to the Photonics Society Executive Office. The deadline for nominations is 30 September,
2011.
A list of previous winners, awards information and the
nomination form are available on the Photonics Society web
site: www.PhotonicsSociety.org under the “Awards” tab.
The Young Investigator Award was established to honor
an individual who has made outstanding technical contri-

butions to photonics (broadly defined) prior to his or her
35th birthday. Nominees must be under 35 years of age on
Sept. 30th of the year in which the nomination is made.
The award may be presented either at the Optical Fiber
Communications Conference (OFC), or the Conference on
Lasers and Electro-Optics (CLEO), to be selected by the
recipient.
Please consider nominating an under-age-35 colleague
for the inaugural cycle of this award!

We Want Your Figures!
The IEEE Photonics Society
(IPS) needs new images for
use in publicity material. We
know that many of you create
beautiful images in your labs
and calculations every day.
Send us the most eye-catching figures from your work for a
chance to gain worldwide visibility. Winning figures will be
used in IPS advertisements, and the winning entrant will receive a complimentary registration to the 2011 IEEE Photonics Conference (formerly known as the Annual Meeting) in
Arlington, VA this October. Winners will also be invited to
write a Newsletter article about the work behind the figure.
Contest Rules:
• entries to be submitted electronically in TIFF, JPEG,
or PDF format
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•
•
•
•
•

• figures must be from
actual experiments or
calculations that have
been published in IPS
journals (PTL, JQE,
JSTQE, PJ) or conference proceedings (Annual Meeting, CLEO, OFC,
Topical Meetings)
only IPS members allowed to participate
only one submission per member
send your entries to Newsletter Staff Editor Lisa Jess
(l.jess@ieee.org)
contest deadline August 1, 2011 (results will be published in the December 2011 issue)
if your figure is selected, please be prepared to send us
a high resolution figure
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Careers and awards
iEEE Photonics Society 2011 Quantum Electronics
award recipient: andrew M� Weiner
The Quantum Electronics Award is given to
cal and Electronics Engineers (IEEE) and is
honor an individual (or group of individuals)
a member of the U.S. National Academy of
for outstanding technical contributions to
Engineering. He has won numerous awards
quantum electronics, either in fundamentals
for his research, including the Hertz Founor application or both. The Award may be for
dation Doctoral Thesis Prize (1984), the
a single contribution or for a distinguished
Adolph Lomb Medal of the Optical Sociseries of contributions over a long period of
ety of America (1990), the Curtis McGraw
time. No candidate shall have previously reResearch Award of the American Society of
ceived a major IEEE award for the same work.
Engineering Education (1997), the InternaCandidates need not be members of the IEEE
tional Commission on Optics Prize (1997),
or the Photonics Society.
and the Alexander von Humboldt FoundaAndrew M. Weiner
The Quantum Electronics Award was pretion Research Award for Senior U.S. Sciensented to Andrew M. Weiner, “for seminal contributions to
tists (2000). He is joint recipient, with J.P. Heritage, of
ultrafast optical signal processing, including development
the IEEE LEOS William Streifer Scientific Achievement
of ultrashort pulse arbitrary waveform generation technolAward (1999) and the OSA R.W. Wood Prize (2008) and
ogy and its applications.” The presentation was made durhas been recognized by Purdue University with the ining the Plenary Session at CLEO 2011 in Baltimore, MD on
augural Research Excellence Award from the Schools of
Wednesday, May 4th, at the Baltimore Convention Center.
Engineering (2003) and with the Provost’s Outstanding
Andrew M. Weiner graduated from M.I.T. in 1984
Graduate Student Mentor Award (2008). In 2009 Prof.
with a Sc.D. in electrical engineering. Upon graduation he
Weiner was named a U.S. Dept. of Defense National Sejoined Bellcore, first as Member of Technical Staff and later
curity Science and Engineering Faculty Fellow. Additionas Manager of Ultrafast Optics and Optical Signal Processally, a number of Prof. Weiner’s 27 graduated Ph.D. stuing Research. Prof. Weiner moved to Purdue University
dents have been selected for graduate student awards &
in 1992 and is currently the Scifres Family Distinguished
fellowships from the IEEE Photonics Society and Optical
Professor of Electrical and Computer Engineering. His reSociety of America.
search focuses on ultrafast optics signal processing and apProf. Weiner has served as Co-Chair of the Conference
plications to high-speed optical communications and ultra
on Lasers and Electro-optics and the International Conferwideband wireless. He is especially well known for his pioence on Ultrafast Phenomena, as Secretary/Treasurer of the
neering work on programmable femtosecond pulse shaping
IEEE Lasers and Electro-optics Society (LEOS), and as a
using liquid crystal modulator arrays.
Vice-President of the International Commission on Optics
Prof. Weiner is author of a textbook entitled Ultra(ICO). He has also served as Associate or Topical Editor for
fast Optics (Wiley, 2009), has published six book chapters
Optics Letters, IEEE Journal of Quantum Electronics, and
and approximately 250 journal articles, and is inventor
IEEE Photonics Technology Letters. Prof. Weiner is curof 13 U.S. patents. Prof. Weiner is a Fellow both of the
rently serving as Chair of the National Academy of EngiOptical Society of America and of the Institute of Electrineering’s U.S. Frontiers of Engineering Meeting.
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iEEE Photonics Society 2011–12
Distinguished Lecturers
The Distinguished Lecturer Awards are presented to honor
interesting speakers who have made recent significant contributions to the field of lasers and electro-optics. The Distinguished Lecturers speak at Photonics Society Chapters
worldwide. Please contact you local chapter to see when one
of the Lecturers will be speaking in your area. A list of current Photonics Society Chapter Chairs is available on the
Photonics Society web site (www.PhotonicsSociety.org).
This year’s Lecturers are as follows:
Wood-Hi Cheng, National Sun Yat-sen Unversity,
Kaohsiung, Taiwan Topic of Lecture: The Art and Science of
Packaging Photonic Devices and Modules
Katsumi Kishino, Sofia University, Tokyo, Japan Topic
of Lecture: GaN-based Nanocolumn Emitters and related
Technologies
Lorenzo Pavesi, University of Trento, Trento, Italy
Topic of Lecture: NanoSilicon NanoPhotonics
Lianshan Yan, Southwest Jiaotong University, Chengdu,
Sichuan, China Topic of Lecture: Polarization in Fiber Optics
Below are the biodata on the Distinguished Lecturers for
the period 2011–2012:
Wood-Hi Cheng is a Chair Professor at National Sun Yat-sen University, Kaoshiung, Taiwan, where he
founded and became the Director of
the Institute of Electro-Optical Engineering (1994–2000), and Dean
of College Engineering (2002–
2005). In 2007 he chaired the
Southern Taiwan Opto-Electronics
Center of Excellence. Presently he
Wood-Hi Cheng
is a Program Director of Optoelectronics in the National Science Council of Taiwan providing
research grants and direction. Prof. Cheng is a Fellow of
IEEE and OSA.
While Dr. Cheng was in the United States, he contributed to the development and growth of high-speed semiconductor lasers with semi-insulating (SI) blocking layers at
Rockwell International, CA. In 1987-1993, he was the first
to propose and demonstrate low-threshold, high-power,
and high-speed 1.3 mm buried crescent lasers with the iron
and cobalt-doped SI current blocking layers. He also developed a high-power low-divergence superradiant diode at
General Optronics, NJ. In Taiwan, Professor Cheng’s R&D
made contributions to photonic package technology and
technology transfer to industry (Quarton). Quarton then
became the first solid-state laser company in Taiwan, and
22

IEEE PhotonIcs socIEty nEWsLEttER

is currently the top-five sale for laser pointer in world since
1993. He was recipient of the IEEE Photonics Engineering Achievement Award in 2010 for design, development
and commercialization compact solid-state laser modules.
Prof. Cheng’s most significant R&D is the demonstration
of record ultra-broadband 300-nm Cr-doped fibers (CDFs).
The CDFs have been used for the first time as a broadband
Cr-doped fiber amplifier (CDFA). With the help of opticalfiber system examination for the CDFA, a 40-Gb/s errorfloor free data transmission is successfully demonstrated on
fiber-optic transmission.
Title of Talk: The Art and Science of Packaging Photonic Devices and Modules
Prof. Cheng and his team have made milestone contributions in a series of works describing photonics packaging technology from the art and science points of view.
The lecture will present the photonics packaging technology including the high-coupling packaging design
of double-variable-curvature microlens employing fully
automated process for higher average coupling efficiency
from 980-nm lasers into single mode fibers, reduction of
fiber alignment and postweld shift in laser module packaging, packaging of passively mode-locked fiber lasers employing carbon nanotubes or graphene, packaging of highreliability glass-doped phosphor-converted high-power
white-light-emitting diodes, and packaging of 300-nm
ultra-broadband Cr-doped fiber amplifier for broadband
transmission.
Katsumi Kishino earned his
Bachelor’s, Master’s, and Doctorate degrees in Engineering from
the Tokyo Institute of Technology,
Tokyo, Japan, in 1975, 1977, and
1980, respectively. From 1980 to
1984, he was a Research Associate
at Tokyo Institute of Technology.
In 1984, he joined the Department
of Electrical and Electronics EngiKatsumi Kishino
neering, Sophia University, Tokyo,
as a Lecturer. Then, he was appointed as an Associate Professor in 1986 and a Professor in 1992. He is conducting
research on nitride semiconductors by rf-MBE including
GaN-based nanocolumn, InGaN-based nanodevices and
InN-related materials, and on novel II-VI compounds on
InP substrates and related yellow-green emitters. From
Sept. 1989 to Aug. 1990, he worked on the first stage of research of resonant-cavity-enhanced (RCE) photodetectors as
June 2011
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a Visiting Associate Professor at the University of Illinois at
Urbana-Champaign, on leave from Sophia University. Dr.
Kishino is a fellow of the Japan Society of Applied Physics
and the Institute of Electronics, Information and Communication Engineers (IEICE) of Japan, and a senior member
of IEEE.
Title of Talk: GaN-based Nanocolumn Emitters and
related Technologies
GaN nanocolumns, one-dimensional columnar
nanocrystals, possess low dislocation and high light
extraction efficiency properties; thus, the nanocolumns have a great potentiality to improve substantially
the luminous efficiency in the green-to-red emission
region. Periodically arranged GaN nanocolumns, in
each of which an InGaN/GaN multiple quantum well
(MQW) was integrated, were fabricated by a Ti-mask
selective area growth (SAG) technique by rf-MBE for
GaN. Using the uniform arrays of InGaN-based nanocolumns, we demonstrated successful optically pumped
stimulated emissions in the blue-to-green emission
range and operation of green emission InGaN-based
nanocolumn LEDs; then, a novel technology for controlling the In composition of InGaN quantum wells
on the same wafer was developed, which paved the way
for the monolithic integration of three-primary-color
light-emitting diodes.
Lorenzo Pavesi is Professor of
Experimental Physics at the University of Trento (Italy). Born
the 21st of November 1961, he
received his PhD in Physics in
1990 at the Ecole Polytechnique
Federale of Lausanne (Switzerland). In 1990 he became Assistant Professor, an Associate
Professor in 1999 and Full ProLorenzo Pavesi
fessor in 2002 at the University
of Trento. He leads the Nanoscience Laboratory, teaches
several classes at the Science Faculty of the University
of Trento. He founded the research activity in semiconductor optoelectronics at the University of Trento and
started several laboratories of photonics, growth and advanced treatment of materials. He is the president and
founder of the IEEE italian chapter on Nanotechnology.
He has directed more than 20 PhD students and more
than 20 Master thesis students. His research activity
concerned the optical properties of semiconductors. During the last years, he concentrated on Silicon based photonics where he looks for the convergence between photonics and electronics by using silicon nanostructures or
photon confinement. He is interested in active photonics
devices which can be integrated in silicon by using clasJune 2011

sical waveguides or novel waveguides such as those based
on dynamical photonic crystals. His interests encompass
also optical sensors or biosensors and solar cells. In silicon photonics, he is one of the worldwide recognized
experts, he organized several international conferences,
workshops and schools and is a frequently invited speaker. He manages several research projects, both national
and international. He is a frequently invited reviewer,
monitor or referee for photonics projects by several grant
agencies. He is an author or co-author of more than 300
papers, author of several reviews, editor of more than 10
books, author of 2 books and holds six patents. He is in
the editorial board of Research Letters in Physics and he
was in the editorial board of Journal of Nanoscience and
Nanotechnologies, in the directive council of the LENS
(Florence), in the Board of Delegates of E-MRS. In 2001,
he was awarded the title of Cavaliere by the Italian President for scientific merit. In 2010 and 2011, he was elected distinguished speaker of the IEEE- Photonics society.
He holds an H-number of 41.
Title of Talk: NanoSilicon NanoPhotonics
Silicon Photonics is no more an emerging research
topica but is an actual technology with commercial products already available on the market. Quantum confinement of carriers or spatial localization of photonics allows
dramatically enhance and widen the scope and potential
of silicon photonics.
After a review of silicon photonics where the state
of the art is presented, the optical properties of silicon
reduced to nanometric dimensions are introduced. The
use of nano-Si in silicon photonics (waveguides, modulators, switches, sources and detectors) is reviewed and
discussed. Recent advances of nano-Si devices such as
bio-imagers, optical resonators (linear, rings, and disks)
are treated. The development of high efficiency light
emitting diodes for interchip bidirectional optical interconnects is presented as well as the recent progresses
to exploit nano-Si for solar cells. In addition, non-linear
optical effects which enable fast all-optical switches
are described. On the other hand, confinement of photons to small microresonators allows tuning the photon
properties. Here also novel effects are found. Ultra high
bandwidth robust optical switches for UDWDM, active
suspended microdisk bistable devices, nonlinear optical
generations are only few applications where nanophotonics can be appreciated.
References
1. Silicon Nanocrystals; Fundamentals, Synthesis and
Applications edited by L. Pavesi and R. Turan (WileyVCH Verlag GmbH, Berlin 2010)
2. Silicon photonics II edited by D. Lockwood and L.
Pavesi Topics in Applied Physics vol 119 (Springer
Verlag 2011)
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Lianshan Yan (S’99–M’05–SM’06)
received B.E. and Ph.D. degree from
Zhejiang University (Hangzhou,
1994) and the University of Southern California (USC, Los Angeles,
2005), respectively. He has worked
on solid state laser in North China
Research Institute of Optoelectronics from 1994 to 1999. He has been
Lianshan Yan
with General Photonics Corp. as the
chief scientist and manager of Engineering (2005–2007). He
is currently a full professor and the director of Center for Information Photonics & Communications (CIPC) at Southwest
Jiaotong University, Chengdu, Sichuan, China.
Prof. Yan is the author and coauthor of more than 200
papers published in prestigious journals and conference proceedings, including four invited journal papers and more than
ten invited talks. He also co-authored two book chapters. He
serves as a frequent referee for about twenty journals and holds
ten issued U.S. patents.
Prof. Yan is a senior member of the IEEE and a member
of the Optical Society of America. He is one of the recipients

AT T E N T I O N
IEEE MEMBERS:

Energy experts
speak out!

of LEOS Graduate Fellowship in 2002, and the co-chair or
TPC member of more than ten international conferences. He
is an associate editor of IEEE Photonics Journal.
Title of Talk: Polarization in Fiber Optics
Polarization is a paradoxical parameter in optical fiber, as it
provides flexibilities in various applications, such as advanced
modulation formats in optical fiber communication systems, polarization-assisted fiber sensor applications, sensitivity-enhanced
biomedical applications, etc. On the other hand, polarization is
difficult to control and even associated with signal degradations
due to random and dynamic polarization evolutions along the fiber. Currently polarization-related impairments are among major
hurdles for high performance fiber systems.
Tremendous efforts to effectively and efficiently manipulate polarization have been spent within the research and industry community. Starting from basic introduction about
polarization, the lecture reviews different perspectives of polarization in fiber optics, including the polarization division
multiplexing, polarization-related degrading effects and their
mitigations, polarization based fiber sensor and biomedical
applications, as well as polarization in nonlinear signal processing schemes. Practical issues will be highlighted.

Free e-Newsletter
News and opinions on sustainable
energy, cars and climate.

Alternative fuel for thought
from the editors of IEEE Spectrum.
Subscribe at
www.spectrum.ieee.org/energywise
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Benefits of iEEE Senior Membership
There are many benefits to becoming an IEEE Senior Member:
• The professional recognition of your peers for technical
and professional excellence
• An attractive fine wood and bronze engraved Senior
Member plaque to proudly display.
• Up to $25 gift certificate toward one new Society
membership.
• A letter of commendation to your employer on the
achievement of Senior member grade (upon the request
of the newly elected Senior Member.)
• Announcement of elevation in Section/Society and/or
local newsletters, newspapers and notices.
• Eligibility to hold executive IEEE volunteer positions.
• Can serve as Reference for Senior Member applicants.

• Invited to be on the panel to review Senior Member
applications.
The requirements to qualify for Senior Member elevation are a candidate shall be an engineer, scientist, educator, technical executive or originator in IEEE-designated
fields. The candidate shall have been in professional practice for at least ten years and shall have shown significant
performance over a period of at least five of those years.
To apply, the Senior Member application form is available in 3 formats: Online, downloadable, and electronic
version. For more information or to apply for Senior Membership, please see the IEEE Senior Member Program
website: http://www.ieee.org/organizations/rab/md/smprogram.html

New Senior Members
The following individuals were elevated to Senior Membership Grade thru May:
Diwakar Agarwal
Slavisa Aleksic
Mauro Andrea Bettiati
Steve Cundiff
Chunjie Duan
Sean M. Garner
John M. Heaton
Zhaoran Huang
Takamasa Imai

June 2011

Sander L. Jansen
Lihong Jiao
Hoon Kim
Peter Krummich
Laurent Larger
Robert C. Lawson
SJ Mihailov
Peter J. Morgan
Michael L. Peeters

Thomas Albert Potts
Stojan Radic
Sebastian Randel
Seb Savory
Robert Stephenson
Hiroshi Takahashi
Ming Tang
Albert H. Titus
Vipin Tyagi
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2011 Photonics Society Conference Calendar
NOMA June 5–11, 2011
10th Mediterranean Workshop and Topical Meeting
“Novel Optical Materials and Applications”
Grand Hotel San Michele
Cetraro, Italy
www.fis.unnical.it/NOMA
BioPhotonics June 8–10, 2011
International Workshop on BioPhotonics
Santa Elisabetta Congress Center, Parma University
Parma, Italy
http://biophotonics.tlc.unipr.it/
ICOME June 12–16, 2011
2011 International Conference on Micro/Nano Optical Engineering
Changchun Institute of Optics
Changchun, China
http://icome2011.csp.escience.cn
PVSC June 19–24, 2011
37th IEEE Photovoltaic Specialists Conference
Washington State Convention Center
Seattle, Washington
http://www.ieee-pvsc.org/PVSC37/
WIO June 19–24, 2011
2011 Euro-American Workshop on Information Optics
Hotel El Palasiet
Benicassim, Spain
http://www.fue.uji.es/wio2011
ICTON June 26–30, 2011
2011 International Conference on Transparent Optical Networks
KTH Royal Institute of Technology
Stockholm, Sweden
http://www.itl.waw.pl.icton
OECC July 4–8, 2011
16th Opto-Electronics and Communications Conference
National Sun Yat-sen University
Kaohsiung, Taiwan
www.oecc2011.org
WFOPC July 13–15, 2011
7th Workshop on Fibre and Optical Passive Components
Ecole Polytechnique de Montreal
Montreal, Quebec, Canada
www.wfopc2011.com
www.wfop
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ISOM/ODS Julyy 17–21, 2011
J int In
Jo
I ternational Sy
S mpos
m ium on Op
O tical Memory
r & Op
ry
O tical Data
aS
Storag
ora e
Kauai Beach Resort
Lihue, Kauai, Hawaii
http
tt ://www.photonicsconferences.org/ISOM-ODS2011/
ttp
SUM July
y 18–20, 2011
Photonics Society
t Summer Top
ty
T icals
l
ls
Hilton Montreal Bonaventure
Montreal Quebec, Canada
www.PhotonicsConferences.org/SUM2011
PPIS Julyy 23–24, 2011
2011 In
I ternational Con
Conf
onfe
ference on Photonics, Power and In
I tellig
lli entt Sy
llig
Sys
ystems
Beijing, China
http
tt ://iser-association.org/PPIS2011/
ttp
OMN August 8–11, 2011
2011 In
I ternational Con
Conf
onfe
ference on Op
O tical ME
MEM
EMS
MS & Na
N noPhotonics
Sevgi Gonul Auditorium, Koc University
Istanbul, Turkey
www.omn2011.org
IQEC/CLEO Pacifi
f c Rim August 28–September
fi
er 1, 2011
2011 IQ
IQE
QEC/
C/CL
/CLEO Pacific Rim Con
Conf
onfe
ference
Sydney Convention and Exhibition Center
Sydney, Australia
http
tt ://www.iqec-cleopr2011.com/
ttp
NUSOD September
er 5–8, 2011
2011 In
I ternational Con
Conf
onfe
ference on Nu
N mericall Simula
l tion
la
on o
of Op
O toelectronic Devices
Angelicum, Pontifi
f cal University
fi
y of Saint Thomas Aquinas
Rome, Italy
http
tt ://www.nusod.org/2011/
ttp
LFNM Septemberr 5–8, 2011
11th In
I ternational Con
Conf
onfe
ference on Laserr and F
Fiber-Op
O tical Ne
Op
N tw
t ork
orks
ks
V.N. Karazin Kh
K arkov National University
K arkov, Ukraine
Kh
http
tt ://lfn
ttp
f m.kture.kharkov.ua
fn
ar
arkov.ua
GFP September
er 14–16, 2011
8th In
I ternational Con
Conf
onfe
ference on Group IV Photonics
The Royal Society
London, England
www.PhotonicsConferences.org/GFP2011
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ECOC September
er 18–22, 2011
2011 37th European Con
Conf
onfe
ference and Ex
E hibition on Op
O tical Co
C mmunication
Palexpo
Geneva, Switzerland
www.ecoc2011.org
ICPNO Septemberr 24–25, 2011
2011 In
I ternational Con
Conf
onfe
ference on Photonics, Na
N notechnology
og and Op
ogy
O toelectronics
Chongqing, China
www.ier-institute.org/icpno
AVFOP October
er 4–6, 2011
Avionics,
s, F
Fiber Op
O tics and Photonics Con
Conf
onfe
ference
Holiday Inn on the Bay
San Diego, Califo
f rn
fo
r ia
www.PhotonicsConferences.org/AVFOP2011
IPC Octoberr 9–13, 2011
IIEEE Photonics 2011
Marriott Crystal Gateway
Arlington, Virginia
http
tt ://www.photonicsconferences.org/PHOTONICS2011/
ttp
RCFO October
er 12–14, 2011
2011 All-Russian Con
Conf
onfe
ference on F
Fiber Op
O tics
Perm Scientifi
f c Industrial Instru
fi
r ment Making Company
ru
Perm, Russ
R ia
http
tt ://www.fi
ttp
f bopt.ru
fi
r /rfo2011
ru
rf
rfo2011
/index_e.html
MWP /APMP October
er 18–21, 2011
I ternational Top
In
T ical Meeting on Mi
M crowave Photonics
Asia-Pacific Mi
M crowave Photonics Con
Conf
onfe
ference
Singapo
a re
apo
www.mwp-2011.org
MOC October
er 30–N
30–November2, 2011
2011 17th Mi
M crooptics Con
Conf
onfe
ference
Sendai Intern
er ational Center
ern
Sendai, Jap
a an
ap
http
tt ://www.comemoc.com/
ttp
ACP November 13–16, 2011
Asia Co
C mmunications and Photonics Con
Conf
onfe
ference and E
Exhibition
Shanghai Intern
er ational Convention Center
ern
Shanghai, China
http
tt ://www.acp-ce.org/
ttp
RIO December 6–9, 2011
F h ‘R
Fift
‘ ioo d
de lla Pla
l ta’ Wor
Work
orkkshop
shop on Laser Dy
D namics and Non
N linear Photonics
Hotel Radisson Coloniaa del Sacramento
Coloniaa del Sacramento, Uru
r guay
ru
http
tt ://www.fi
ttp
f sica.edu.uy/
fi
y ~cris/workshop11.htm
y/
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REGISTER NOW!

Summer
2011
TopicalS
Pre-Registration Deadline:

17 June 2011

18-20

JULY

hilton Montreal bonaventure
Montreal, Quebec
canada
Topics:

Mid infrared Solid State light SourceS,
challengeS, and applicationS
Co-Chairs:

Stuart Jackson, University of Sydney, Australia
Animesh Jha, University of Leeds, United Kingdom

terabit optical ethernet
Co-Chairs:

Bert Basch, Verizon, United States
Neal Bergano, Tyco Telecommunications Labs, United States
Daniel Blumenthal, University of California at Santa Barbara, United States
Hong Liu, Google, United States

entangleMent diStribution in
QuantuM coMMunication and beyond
Co-Chairs:

Mikhail Brodsky, AT&T Labs, United States
Jungsang Kim, Duke University, United States

www.PhotonicsConferences.org/SUM2011/
Sponsored by

June 2011
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regisTer noW!

GFP
8th International Conference on

grouP iV PhoToniCs

14-16

September

2011

The royal soCieTy | london, england
Program Chairs:
Graham Reed, University of Surrey, UK
Jean Marc Fedeli, Atomic Energy and Alternatives Energies Commission (CEA), France

PRE-REGISTRATION DEADlINE:

12 august 2011

Sponsored by
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call for papers

aVfop
4-6 october

2011

avionics, Fiber optics and Photonics
ConFerenCe
Holiday inn on the bay | San Diego, Ca uSa
General Chair:
praveen anumolu, asr International, Usa
Program Chair:

Bill Jacobs, SPAWAR Systems Center Pacific, USA

Exhibits Chair:

John Gallo, Xadair Technologies, Usa

PaPer SubmiSSion DeaDline:

2 June 2011
Pre-regiStration DeaDline:

2 September 2011

Sponsored by

www.PhotonicsConferences.org
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Call For
Papers

The IEEE
Photonics Society
Annual Meeting
has a nEW name!
IntroducIng...

Submission Deadline:

2011
6 June 2011

IEEE
PhotonIcs
9-13 October

Conference General Chair:

Roel Baets, Ghent University, Gent Belgium

Program Chair:

David V. Plant, McGill University, Canada

Member-At-Large:

Dalma Novak, Pharad, LLC, USA

13 PArALLeL toPiCS!

Biophotonics
Photodetectors, Sensors, Systems and Imaging
Microwave Photonics
Non-Linear and Ultrafast Optics
Optical Networks and Systems
Optoelectronic Materials Processing and Packaging
High Power, Solid State and Short Wavelength Lasers
Displays
Integrated Optics, Optoelectronics & Interconnects
Nanophotonics
Optical Communications Optical Fiber and Planar Waveguide
Technology
Semiconductor Lasers

conference
Greater Washington D.C.
Metro Area

Marriott Crystal
Gateway Hotel
Arlington, VA USA
An exCitinG SundAy ProGrAM!
• Careers in Research Forum
• A Panel Session on Lessons in being
a Photonics Entrepreneur
• GOLD Session and Poster Reception

ALL new forMAt!
Tutorials! Special Symposia! Workshops!
Parallel Sessions! Plenary Sessions!
Best Student Paper Competition!
Exhibits! And more!

for more information about ieee Photonics 2011 please visit

www.PhotonicsConferences.org

Sponsored by

Image of an embedded ring resonator courtesy of L. Zhang, Winner of the Photonics Society Figure Contest 2008.

32

IEEE PhotonIcs socIEty nEWsLEttER

June 2011

Conference Section

(cont’d)

IEEE Photonics Society Annual Meeting
Has a NEW name, introducing the

9-13 October 2011 Marriott Crystal Gateway, Arlington VA (Greater Washington D.C. Metro Area)

CALL FOR PAPERS!
Submission Deadline 6 June 2011
An exciting Sunday program!
Careers in Research Forum
A Panel Session on Lessons in being a Photonics Entrepreneur
GOLD Session and Poster Reception

All new format!

Tutorials! Special Symposia! Workshops! Parallel Sessions! Plenary Sessions!
Best Student Paper Competition! Exhibits! And more!

13 TOPICS !
Biophotonics
Photodetectors, Sensors, Systems and Imaging
Microwave Photonics
Non-Linear and Ultrafast Optics
Optical Networks and Systems
Optoelectronic Materials Processing and Packaging
High Power, Solid State and Short Wavelength Lasers
Displays
Integrated Optics, Optoelectronics & Interconnects
Nanophotonics
Optical Communications Optical Fiber and Planar Waveguide Technology
Semiconductor Lasers

FOR MORE INFORMATION ABOUT IEEE PHOTONICS 2011
PLEASE VISIT: WWW.PHOTONICSCONFERENCES.ORG

June 2011
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CALLING ALL EXHIBITORS!
IEEE PHOTONICS 2011 CONFERENCE
(Formally the Photonics Society Annual Meeting)

IS OFFERING FREE EXHIBIT SPACE!
For this year only, The Photonics Society is offering free space during the upcoming

IEEE PHOTONICS 2011 CONFERENCE
9-13 October at the Marriott Crystal Gateway Hotel, Arlington, VA
(Greater Washington D.C. Metro Area)
Don't miss the opportunity to display your products, interact with existing
customers, or generate new sales leads.
Approximately 600 scientists and researchers will gather in Arlington to share
information, learn, discuss new developments, and focus on the most advanced
developments within the following Topics:
Biophotonics
Photodetectors, Sensors, Systems and Imaging
Microwave Photonics
Non-Linear and Ultrafast Optics
Optical Networks and Systems
Optoelectronic Materials Processing and Packaging
High Power, Solid State and Short Wavelength Lasers
Displays
Integrated Optics, Optoelectronics & Interconnects
Nanophotonics
Optical Communications Optical Fiber and Planar Waveguide Technology
Semiconductor Lasers

TO REGISTER AS AN EXHIBITOR OR FIND OUT MORE PLEASE CONTACT:
MARY HENDRICKX

M.HENDRICKX@IEEE.ORG OR 732-562-3897
FOR MORE INFORMATION ABOUT IEEE PHOTONICS 2011 PLEASE VISIT

http://www.photonicsconferences.org
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PHOTONICS

2011

SOCIETY

CONFERENCE CalENdaR
ISOM/ODS (The Joint International Symposium on
Optical Memory & Optical Data Storage) / 17-21 July 2011
Kauai Marriott Resort & Beach Club, Kalapaki Beach, Lihue, HI USA
Pre-Registration Deadline: 26 May 2011
www.PhotonicsConferences.org/ISOM-ODS2011

SUM (Summer Topicals) / 18-20 July 2011
Hilton Montreal Bonaventure, Montreal, Quebec
Pre-Registration Deadline: 17 June 2011
www.PhotonicsConferences.org/SUM2011

GFP (Group IV Photonics) / 14-16 September 2011
The Royal Society, London, United Kingdom
Pre-Registration Deadline: 12 August 2011
www.PhotonicsConferences.org/GFP2011

AVFOP (Avionics, Fiber-Optics and Photonics
Technology Conference) 4-6 October 2011
Holiday Inn on the Bay, San Diego, California USA
Paper Submission Deadline: 2 June 2011
Pre-Registration Deadline: 2 September 2011
www.PhotonicsConferences.org/AVFOP2011

IEEE Photonics Society Annual Meeting / 9-13 October 2011
Marriott Crystal Gateway, Arlington, Virginia USA
Paper Submission Deadline: 6 June 2011
Pre-Registration Deadline: 2 September 2011
www.PhotonicsConferences.org/ANNUAL2011

June 2011
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Forthcoming Events with iCO Participation
7–17 June
Panamerican Advanced Studies Institute on Frontiers in
Imaging Science
Bogotá, Colombia
Contact: Catalina Ramírez Gómez,
tel +57 1 316 5000 ext 14592;
cdramirezgo@unal.edu.co
http://pasi.fau.edu

11–13 July
1st EOS Topical Meeting on Photonics for Sustainable
Development – Focus on the Mediterranean (PSDM
2011)
Tunis, Tunisia
Contact: Julia Dalichow,
tel +49 511 2788 155;
fax +49 511 2788 117;
dalichow@myeos.org
www.myeos.org/events/psdm2011

8–10 July
Education and Training in Optics and Photonics (ETOP)
Carthage, Tunisia
Chair: Zohra Ben Lakhdar
Contact: Mourad Zghal,
tel +216 7185 6240;
fax +216 7185 6829;
mourad.zghal@supcom.rnu.tn
www.esprit-prepa.com/etop

15–19 August
International Commission for Optics
Congress (ICO-22)
Puebla, Mexico
Contact: Fernando Mendoza Santoyo,
tel +52 477 44142;
fax +52 477 441 4208;
fmendoza@cio.mx
www.cio.mx/ICO2011/1.htm

For more details: www.ico-optics.org/events.html
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Publication Section

Announcement of an IEE
IEEE
EEE/
E/O
/OSA
OSA
Ligh
ghtw
t ave Techn
T
olo
log
lo
ogy
gy Sp
S ecial Iss
I ue on:
J urnal of
Jo
of Lig

The IEEE/OSA Journa
r l of Lightwave Technology
rna
gy presents a fo
f ru
r m fo
f r authors to publish expanded
papers in a Special Issue on the 21st International Confe
f rence on OPTICAL FIBER
fe
R SENSORS. The
Chairs of the confe
f rence serve as Guest Editors in this endeavor.
fe
On behalf of the Guest Editors and the Editor-in-Chief,
f we encour
f,
u age you to submit aan expanded version
ur
of yourr accepted post-deadline paper to the jour
u nal. Typ
ur
y ically, these papers are 5 to 7 pages in length.
yp
Mandatoryy page charges of $260USD per page are enfo
f rced in excess off 7 pages. This paper would
fo
appear in an up
u coming JLT special issue titled "OFS 21." Normally, a large numbe
m r of invitees take
mbe
advantage of the opport
r unity
rt
tty. Based on this, we hope you will be able to submit such a pape
a r. Tutorial
ape
presenters will be invited individually. Tutorial review
w papers can range up to 16 pages in length.

Submissions by
y website only: http:
t //mc.manuscriptcentral.com/j
tp:
l.com/ lt-ieee
l.com/j
Manuscript Typ
y e: “OFS21”
yp
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org

Topic Areas: Fundamental metrology and research;
Medicine and the life
f sciences;
fe
Environmental monitoring and earth observation;
Defe
f nse, security and public safe
fe
f ty;
fe
Structural engineering and civil infr
f astructure;
fr
Aerospace;
Oil, gas and mining;
Renewable
a energy;
able
Industry: metrology, process monitoring and machine vision.
Guest Editors: Prof.
f Wojtek J. Bock, Universityy of Quebec; Prof.
f.
f Jacques Albert,
f.
Carleton University; Prof.
of. Xiao Bao, Universityy of Ottawa
of

Submission deadline:
30 June 2011
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Call for Papers
announcing an issue of the IEEE JoURnAL
oF sELEctED toPIcs In QUAntUM
ELEctRonIcs on Biophotonics 2
Extended Submission Deadline: September 1, 2011
The Biophotonics field is an emerging biomedical technology that has opened up new horizons for extensive transfer
of applicable state-of-the-art techniques coming from the
area of quantum electronics, lasers and electro-optics to the
life sciences and medicine. Recently, minimally invasive,
cost-effective and rapid biophotonics techniques have been
developed as potential alternatives to conventional medical methods for diagnostics, monitoring and treatment
of a variety of diseases. IEEE Journal of Selected Topics
in Quantum Electronics invites manuscript submissions
in the area of biophotonics. The purpose of this issue of
JSTQE is to highlight the recent progress and trends in developing of novel biophotonics technologies. Broad technical areas include (but are not limited to):
• Advanced biophotonics diagnostic methods and
systems
– Ultrahigh-resolution biophotonics imaging including
cellular/intracellular, molecular, 3D endoscopic, translational clinical, photoacoustic, photothermal, diffuse,
OCT, confocal and multi-photon in-vivo bioimaging
– Spectroscopy-based diagnostics including fluorescence, Raman, elastic scattering, evanescence-wave,
near-/mid-IR spectroscopy
– Novel biophotonics sensing techniques
– Multi-modal biophotonics diagnostics
• Progress in minimally-invasive biophotonics
therapeutic techniques
– Photodynamic therapy
– Ultrashort pulse laser tissue treatment
– Precise laser tissue manipulation/ablation in ophthalmology, dentistry, dermatology, cardiology and
neurosurgery
– Novel low-level laser therapeutic techniques and
light-tissue-interaction mechanisms at cellular/
intracellular level
– Light-assisted neuron stimulation/growth and
cellular/tissue repair
• Novel approaches in nanobiophotonics
– Breaking the diffraction barrier in biophotonics
nanoimaging
– Cellular/intracellular nanobiosensors
– Nanoparticle-enhanced biophotonics diagnostics/
therapeutics
– Novel nanobiomaterials engineered for nanobiphotonics applications
40
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– Biocompatibility and phototoxicity of novel nanobiomaterials
• Development of novel laser, fiber-optic and
electro-optic biophotonics tools and devices
The Guest Editors for this issue are Ilko Ilev, U.S. Food and
Drug Administration, USA; Tuan Vo-Dinh, Duke University,
USA; Stephen Boppart, University of Illinois, USA; Stefan
Andersson-Engels, Lund University Medical Laser Centre,
Sweden; and Beop-Min Kim, Korea University, Korea.
Because of the significant interest in the Biophotonics topics, the Editorial Board is planning to publish the IEEE
JSTQE issue on Biophotonics in two parts. The deadline
for submission of manuscripts for IEEE JSTQE issue on
Biophotonics 2 is September 1, 2011; publication is
scheduled for July/August of 2012. *Accepted papers
will be posted online in our IEEE Xplore website ideally within 6 weeks after the author has uploaded
their Final Files, if there are no page proof corrections.
Online Submission is Mandatory at: http://mc.manu
scriptcentral.com/pho-ieee. Please select the Journal of Selected Topics of Quantum Electronics Journal from the drop
down menu. contributed papers should be up to eight pages
in length, and invited up to 12 pages. Beyond that, a charge
of $220 per page apply. All submissions will be reviewed in
accordance with the normal procedures of the Journal.
For inquiries for this Special Issue, please contact:
JSTQE Editorial Office – Chin Tan Lutz
IEEE Photonics Society, 445 Hoes Lane,
Piscataway, NJ 08854, U.S.A.
Phone: 732-465-5813, Email: c.tanlutz@ieee.org
The following supporting documents are required
during manuscript submission:
1) MS Word or PDF formatted manuscript (double
columned, 12 pages for an Invited Paper, 8 pages
for a Contributed paper). Bios of ALL authors are
mandatory, photos are optional. You may find the
Tools for Authors link useful: http://www.ieee.
org/web/publications/authors/transjnl/index.html
2) Completed Color Agreement/decline form. Please
email c.tanlutz@ieee.org to request for this form.
3) MS Word list of ALL Authors FULL Contact information as stated below:
Last name (Family name): /First name: Suffix (Dr/
Prof./Ms./Mr):/Affiliation:/ Dept: / Address: / Telephone: / Fax: / Email :/ Alternative Email:
June 2011
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Call for Papers
announcing an issue of the IEEE JoURnAL
oF sELEctED toPIcs In QUAntUM
ELEctRonIcs on Quantum &
Nanoscale Photonics
Extended Submission Deadline: January 1, 2012
The nanophotonic structures (both dielectric and plasmonic)
offer the opportunity to manipulate light on a chip, and to
localize it into optical volumes below sub-cubic wavelength,
thereby increasing local field intensities, and subsequently
increasing the strength of light-matter interaction. This in
turn can be used to reduce thresholds for effects including
lasing and nonlinear frequency conversion. Moreover, such
a nanophotonic platform can be combined with quantum
emitters (atoms, quantum dots, nitrogen vacancy centers in
diamond, etc), which makes it interesting both as a test-bed
for quantum optics experiments, as well as a route to build
efficient devices for optical interconnects, quantum information processing and sensitive metrology. A similar platform
can be employed to control mechanical modes of the system
(in addition to optical modes), which leads to an interesting environment for studying of nano-optomechanics. The
purpose of this issue of IEEE Journal of Selected Topics in
Quantum Electronics is to highlight the recent progress and
trends in developing of novel nano- and quantum photonic
technologies. We invite manuscript submissions in the broad
technical areas which include (but are not limited to):
• Quantum optics and quantum information processing
based on nanophotonics platform
– Novel nanophotonic structures for cavity QED with
quantum dots, NV centers in diamond, atoms, etc
– Nanophotonic quantum gates and quantum information processing circuits
– Nanophotonic interfaces for quantum information
processing
• Efficient devices for optical interconnects and optical information processing based on novel nanophotonic structures
– Optical switching at a few photon level
– Electro-optic modulators based on a single quantum emitters
• Combining nanophotonics and opto-mechanics platforms
– Phononic crystals
– Phonon lasers
– Micro- and nanocavity optomechanics
• Novel nanophotonic light sources
– Single photon sources and other nonclassical light sources
– Lasers based on single quantum emitters
– Ultra-low threshold nanolasers
• Novel sensors based on single quantum emitters and
nanophotonic structures
June 2011

– Magnetic and electric field sensors
– Bio-sensors and single molecules sensors
The Guest Editors for this issue are Jelena Vuckovic, Stanford University, USA; Oliver Benson, Humboldt University, Berlin, Germany; Jeremy O’Brien, Bristol University,
U.K.; and Marko Loncar, Harvard University, USA.
The deadline for submission of manuscripts is January 1,
2012; publication is scheduled for Nov/Dec of 2012.
*Please note: Accepted papers will be rapid posted online
in IEEE Xplore ideally within six weeks after author has uploaded his/her final files, pending no page proof corrections.
Online Submission is Mandatory at: http://mc.manuscriptcentral.
com/pho-ieee. Please select the Journal of Selected Topics of
Quantum Electronics Journal from the drop down menu. Contributed papers should be up to eight pages in length, and invited up to 12 pages. Beyond that, a charge of $220 per page
apply. All submissions will be reviewed in accordance with the
normal procedures of the Journal.
For inquiries for this Special Issue, please contact:
JSTQE Editorial Office – Chin Tan Lutz
IEEE/ – Photonics Society, 445 Hoes Lane,
Piscataway, NJ 08854, U.S.A.
Phone: 732-465-5813, Email: c.tanlutz@ieee.org
The following supporting documents are required during
manuscript submission:
1) A PDF or an MS Word formatted manuscript (double
columned, 12 pages for an Invited Paper, 8 pages for a
Contributed Paper.) Bios of ALL authors are Mandatory, photos are optional. You may find the Tools for
Authors link useful: http://www.ieee.org/web/publications/authors/transjnl/index.html *Figures should
be placed in a print ready position, and not after the
references or BIOS as mentioned in the link above.
2) Completed Color Agreement/ Color Decline form.
If your paper is accepted, you may have it in color,
online in our IEEE Explore site for free. However, if
you wish for color in print, please check of the appropriate Agree/decline box. If you wish to decline Color
in Print, check off the appropriate Decline box, sign
and date. (Email c.tanlutz@ieee.org for this form.)
3) MS Word formatted list of ALL Authors FULL
Contact information as stated below:
Last name (Family name): /First name:/ Suffix (Dr/
Prof./Ms./Mr):/Affiliation:/ Dept:/ Address:/ Telephone:/Fax:/Email:/Alternative Email:
IEEE PhotonIcs socIEty nEWsLEttER
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Call for Papers
announcing an issue of the IEEE
JoURnAL oF sELEctED toPIcs In
QUAntUM ELEctRonIcs on Photonics for
Environmental Sensing
Extended Submission Deadline: November 1, 2011
Photonics for environmental sensing is a rapidly evolving
field that is impacting an ever-broader spectrum of science, engineering, industry, and medical research. New
optical technologies continue to be developed that operate from the UV to the mid-infrared and THz-range of
the optical spectrum. These advances are driving new discoveries in areas ranging from different sensor platforms
capable of sensitive and selective detection of chemical
species relevant to environmental sensing applications to
new insights about atmospheric and environmental processes in a variety of settings, from point measurements
in local, urban environments to remote sensors or sensor
networks at regional or global length scales. IEEE Journal of Selected Topics in Quantum Electronics invites
manuscript submissions in all areas of photonics for environmental sensing. The purpose of this issue of JSTQE
is to highlight the recent progress and exciting trends in
both the development and applications of photonics for
environmental sensing. Broad targeted areas include (but
are not limited to):
• Next generation environmental sensor technologies
– Semiconductor and solid-state lasers and detectors
– Optical fibers
– New optical sensor platforms
– Novel spectroscopic detection techniques
– Ground-based and airborne deployment, including
towers, aircraft, balloons, and drones
– Remote and stand-off detection
• Atmospheric Chemistry
– Greenhouse gas monitoring
– Global carbon and hydrological cycles
– Other trace gases
• Environmental Sensing Applications
– Urban
– Industrial
– Agricultural
– Biomedical
– Ecosystems
– Volcanic
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• Optical communications as applied to environmental
sensing
– Photonic sensor networks
The Guest Editors for this issue are Claire Gmachl, Princeton University, USA; Frank Tittel, Rice University, USA;
Erik Kerstel, Université Joseph Fourier (Grenoble I), France.
The deadline for submission of manuscripts is November
1, 2011; publication is scheduled for September/October
of 2012. *Accepted papers will be posted online in our
IEEE Xplore website ideally within 6 weeks after the
author has uploaded their Final Files, if there are no
page proof corrections.
Online submission is mandatory at: http://mc.
manuscriptcentral.com/pho-ieee. Please select the Journal of
Selected Topics of Quantum Electronics Journal from the drop
down menu. Contributed papers should be up to eight pages
in length, and Invited up to 12 pages. Beyond that, a charge
of $220 per page applies. All submissions will be reviewed in
accordance with the normal procedures of the Journal.
For inquiries for this Special Issue, please contact:
JSTQE Editorial Office – Chin Tan Lutz
IEEE/Photonics Society, 445 Hoes Lane,
Piscataway, NJ 08854, U.S.A.
Phone: 732-465-5813, Email: c.tanlutz@ieee.org
The following supporting documents are required
during manuscript submission:
1) MS Word or PDF formatted manuscript (double
columned, 12 pages for an Invited Paper, 8 pages
for a Contributed paper). Bios of ALL authors are
mandatory, photos are optional. You may find the
Tools for Authors link useful: http://www.ieee.org/
web/publications/authors/transjnl/index.html
2) Completed Color Agreement/decline form. Please
email c.tanlutz@ieee.org to request for this form.
3) MS Word list of ALL Authors FULL Contact information as stated below:
Last name (Family name): /First name: Suffix
(Dr/Prof./Ms./Mr):/Affiliation:/ Dept:/ Address:/
Telephone:/ Fax:/ Email:/ Alternative Email:

June 2011

Publication Section

(cont’d)

Call for Papers
announcing a Special issue of the
IEEE JoURnAL oF QUAntUM
ELEctRonIcs on Optoelectronic
Device integration
Submission Deadline: August 1, 2011
IEEE Journal of Quantum Electronics invites manuscript submissions for a special issue on “Optoelectronic
device integration”. This special issue is brought out on
the occasion of the 60th birthday of Professor James J. Coleman, University of Illinois, Urbana-Champaign, President
of IEEE Photonics Society.
Optoelectronic device integration has led to multifunctional devices allowing integration of both passive and
active devices. Recent developments in hybrid as well as
monolithic integration techniques promise to further drive
the use of these integrated circuits into unmatched levels.
This will, in turn greatly benefit fields ranging from sensing, biomedical diagnostics to information and communications technology.
Topics covered in the special issue include (and not limited to):
• Selective area epitaxy/ patterned growth for device
integration
• Impurity Induced Disordering, Impurity Free Vacancy
Disordering of quantum wells/dots
• Implantation/Plasma Assisted Disordering of quantum
wells/dots
• Wafer bonding
• growth of lattice-mismatched materials for device applications
• Theory and modeling of integrated devices
• Multi-wavelength, multifunctional devices
• Active-passive device integration
• Optoelectronic/Photonic Integrated Circuits
• Integration of electronic and photonic devices
The Guest Editors for this issue are: Chennupati Jagadish,
Australian National University - Canberra, Australia; P.
Daniel Dapkus, University of Southern California, Los
Angeles, CA; Amr S. Helmy, University of Toronto, Canada; Luke Mawst, University of Wisconsin, Madison, WI.
The deadline for submission of manuscripts is August 1,
2011; electronic publication will appear as soon as the manuscripts are accepted; publication of the entire special issue
is scheduled for print in March/April 2012. **Please note:

June 2011

Accepted papers will be rapid posted online in IEEE Xplore
ideally within six weeks after author has uploaded his/her
final files online, if there should be no changes or correction
to the final manuscript during the author’s proof stage.
Online Submission is Mandatory at: http://mc.manuscriptcentral.
com/jqe-ieee.
For inquiries please contact directly at:
Yvette Charles, Publications Coordinator
IEEE/Photonics Society
445 Hoes Lane, Piscataway, NJ 08854 USA
Phone: +1-732-981-3457, Email: y.charles@ieee.org
For all papers published in JQE, there are voluntary page
charges of $110.00 per page for each page up to 8 pages.
Invited papers can be 10 pages and Contributed papers
should be 8 pages in length before overlength page charges
of $220.00 per page are levied. The length of each paper
is estimated when it is received. Authors of papers that
appear to be overlength are notified and given the option
to shorten the paper. Additional charges will apply if color
figures are required.
The following supporting documents are required during
manuscript submission:
1) MS Word manuscript (double columned, 10 pages
for an Invited Paper. Contributed paper should be
double columned, 8 pages in length.) Bios of ALL
authors are mandatory, photos are optional. You
may find the Tools for Authors link useful:
http://www.ieee.org/web/publications/authors/
transjnl/index.html
2) Completed the IEEE Copyright Form. Copy and
paste the link : http://www.ieee.org/web/
publications/rights/copyrightmain.html
3) Completed Color Agreement/decline form. If your
paper is accepted, you may have it in color, online
at our IEEE Xplore site for free. However, if you
wish for color in print, please check off the appropriate Agree/Decline box during submission.
4) MS Word list of ALL Authors FULL Contact
information as stated below: Last name (Family
name): /First name: Suffix (Dr/Prof./Ms./Mr):/
Affiliation:/Dept:/Address:/Telephone:/Fax:/
Email:/Alternative Email:
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Call for Papers
announcing a Special issue of the
IEEE JoURnAL oF QUAntUM
ELEctRonIcs on Plasma Photonics:
Lasers, Displays and Electronic Devices
Submission Deadline: September 1, 2011
IEEE Journal of Quantum Electronics invites manuscript
submissions for special issue on “PLASMA PHOTONICS:
Lasers, Displays and Electronic Devices”. This special issue is brought out on the occasion of 60th birthday of Professor J. Gary Eden, University of Illinois, Urbana-Champaign,
former Editor-in-Chief of the IEEE Journal of Quantum Electronics and Former President of the IEEE Photonics Society.
Plasma photonics is concerned broadly with the interaction of light with plasmas. Optical phenomena and
photonic/ electronic devices resulting from the synergistic
interaction of plasmas with solid materials are of particular
interest. Historically, gas and plasma-based lasers as well as
lighting and spectroscopy have been at the core of plasma
photonics but developments of the past decade have increased considerably the breadth of this field.
Topics covered in the special issue include (and not
limited to):
• Plasma and Gas Lasers (Soft X-Rays through the Infrared)
• Gas or Plasma Raman Lasers
• High Order Harmonic Generation and other Nonlinear,
Plasma-Based Optical Sources
• Plasma Sources of Terahertz Radiation
• Ultrafast Laser Spectroscopy of Plasmas and Gases
• Plasma- Based Displays
• Plasma-Based Optoelectronic Devices (Photodetectors, Sensors, Transistors, …)
• Microplasmas
• Plasma Diagnostics and Plasma/Solid State Interface Physics

The Guest Editors for this issue are: Chennupati Jagadish, Australian National University - Canberra, Australia; George Rodriguez, Los Alamos National Laboratory, NM; Daniel Kane, Mesa Photonics, Santa Fe, NM.
The deadline for submission of manuscripts is September
1, 2011; electronic publication will appear as soon as the
manuscripts are accepted; publication of the entire special
issue is scheduled for print in May/June 2012. **Please
note: Accepted papers will be rapid posted online in IEEE
Xplore ideally within six weeks after author has uploaded
his/her final files online, if there should be no changes or
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correction to the final manuscript during the author’s proof
stage.
Online Submission is Mandatory at: http://
mc.manuscriptcentral.com/jqe-ieee.
For inquiries please contact directly at:
Yvette Charles
IEEE/Photonics Society
Publications Coordinator
445 Hoes Lane, Piscataway, NJ 08854 USA
Phone: 732-981-3457, Email: y.charles@ieee.org
For all papers published in JQE, there are voluntary page
charges of $110.00 per page for each page up to 8 pages.
Invited papers can be 10 pages and Contributed papers
should be 8 pages in length before overlength page charges
of $220.00 per page are levied. The length of each paper is
estimated when it is received. Authors of papers that appear to be overlength are notified and given the option to
shorten the paper. Additional charges will apply if color figures are required.
The following supporting documents are required during
manuscript submission:
1) MS Word manuscript (double columned, 10 pages for an Invited Paper. Contributed paper should
be double columned, 8 pages in length.) Bios of
ALL authors are mandatory, photos are optional.
You may find the Tools for Authors link useful:
http://www.ieee.org/web/publications/authors/transjnl/index.html
2) Completed the IEEE Copyright Form. Copy and
paste the link below:
http://www.ieee.org/web/publications/rights/
copyrightmain.html
3) Completed Color Agreement/decline form. If your
paper is accepted, you may have it in color, online at
our IEEE Xplore site for free. However, if you wish
for color in print, please check off the appropriate
Agree/Decline box during submission.
4) MS Word list of ALL Authors FULL Contact information as stated below:
Last name (Family name): /First name: Suffix (Dr/Prof./Ms./Mr):/Affiliation:/Dept:/Address:/
Telephone:/Fax:/Email:/Alternative Email:
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CALL FOR PAPERS
IEEE Sensors Journal
Special issue on

Machine Olfaction
Across a wide range of applications there is an urgent need to rapidly detect, identify
f and quantify
fy
f volatile
fy
compounds
m
mpounds
and comp
m lex odorant mixtures. Examples
mp
m
mples
include military
ilitar and law enforcement (e.g. chemical warfare
ilitary
agents), disaster response (e.g. toxic industrial chemicals), environmental monitoring (e.g. pollutants), and food
safety (e.g. taints, bacterial spoilage). An approach towards solving these challenging sensing problems has
evolved over the past thirty years that seeks inspiration from the sense of smell. The machine olfaction approach is
based on the premise that fine
f discrimination of chemical samples can be achieved by comb
m ining an array of crossmb
selective solid-state gas sensors with suitable pattern recognition algorithms. The field
f
of machine olfaction
f
faction
is
inherently cross-disciplinary
cross-disciplinar , and poses interesting problems in basic science and engineering, from materials
science to artificial intelligence and neurobiology. Challenges abound and include sensing materials that are more
sensitive, selective, and stable; samp
m ling systems that can efficiently deliver analytes to the sensors; and algorithms
mp
that can extract information from noisy non-stationary
r sensor signals. In the pursuit of machine olfaction, much
ry
can also be informed by studying the inner workings of biological olfactory
olfactor systems – both mammalian and insect.
The year 2012 is the tenth anniversary of the original special issue on machine olfaction at the IEEE Sensors
Journal. During this time, the field has grown in a number of promising directions, including spectroscopic and
olfactory receptor-based sensing, computational models of olfact
f or
fact
ory processing, and mobile and distributed
sensing. The special issue provides a timely update on advances during the past decade (as well as a vantage point
from which to evaluate the last 30 years) in the fi
f eld and, more impo
m rtantly, the challenges that still lie ahead.
mpo
Original research contributions, tu
t torials and review papers are sought in areas including (but not limited to):
Sensors: olfactory
lfactor
lfactory
receptor-based, DNA-based,
nanomaterials-based, optical and spectroscopic, very
ver high-dimensional arrays, artificial-tongue arrays
Signal processing: chemometrics, drift comp
m ensation,
mp
calibration transfer, adaptive learning, active sensing,
olfactor scene analysis
olfactory
Olfactory modeling: engineering models of olfactory
r
ry
processing, hardware imp
m lementations
mp

Applications: environmental monitoring, disease
diagnosis, fo
f od and beverage, homeland security
Systems: Hybrid and higher-order sensing, microanalytical systems, distributed and mobile sensing,
plume tracking with mobile robots
Sampling: preconcentration, analyte separation,
hyphenated techniques

Solicited and invited pap
a ers shall undergo the standard IEEE Sensors Journal peer review process. All
ap
manuscripts must be submitted on-line, via the IEEE Manuscript
i
ipt
CentralTM, see http://sensorsieee.manuscriptcentral.com; please indicate your “Manuscript Type” as “Special Issue on Machine Olfa
Olf ction.”
Authors for this Special Issue are encouraged to suggest names of potential reviewers for their manuscripts in
the space provided for these recommendations in Manuscript Central. For manuscript preparation and
submission, please follow the guidelines in the Info
I rmation for Authors at the IEEE Sensors Journal web page,
http://www.ieee.org/sensors.
Deadlines:
Manuscript Submission: August 1, 2011
Notification of Acceptance: October 1, 2011

Final Manuscript due: Decemb
m er 1, 2011
mb
Tentative pu
publication date: March, 2012

Guest Editors:
Julian W. Gardner
Univ. Warwick, UK

Perena Gouma
SUNY-Stony Brook

J.W.Gardner@warwick.ac.uk
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Krishna C. Persaud
Univ. Manchester, UK

krishna.persaud@manchester.ac.uk

pgouma@notes.cc.sunysb.edu

Ricardo Gutierrez-Osuna
Texas A&M Univ.
rgutier@cse.tamu.edu
.ed
.edu

IEEE PhotonIcs socIEty nEWsLEttER

45

Publication Section

46

IEEE PhotonIcs socIEty nEWsLEttER

(cont’d)

June 2011

From the Beginning
In 1913, Proceedings of the IEEE
covered numerous key events:
Now you have the unique
opportunity to discover
95 years of groundbreaking
articles via IEEE Xplore®
Every issue is available
online, back to the very
ﬁrst: Volume 1, Issue 1,
January 1913.

TO SUBSCRIBE
Call: +1 800 678 4333
or +1 732 981 0060
Fax: +1 732 981 9667
Email: customer-service@ieee.org
www.ieee.org/proceedings

07-PUBS-0157a Lecacy Ad.indd 1

n

Edwin H. Armstrong, the “father of FM radio,”
patented his regenerative receiver, making
possible long-range radio reception

n

William David Coolidge invented the modern X-ray
tube, making possible safe and convenient
diagnostic X-rays

n

AT&T began installing Lee De Forest’s Audion, the
ﬁrst triode electron tube, in networks to boost
voice signals as they crossed the United States

n

The ﬁrst issue of Proceedings of the IRE began to
chronicle these events

Proceedings of the IEEE contributors are a “Who’s
Who” of 20th century innovators, from Armstrong
to Zworykin. Follow the ideas of Guglielmo Marconi,
Lee De Forest, Grace Hopper, Claude Shannon, and
John Mauchly in their own words, and feel the
excitement of the greatest burst of technological
accomplishment in the history of the planet.
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ADVERTISER’S INDEX

The Advertiser’s Index contained in this issue is
compiled as a service to our readers and advertisers. The publisher is not liable for errors or omissions although every effort is made to ensure its
accuracy. Be sure to let our advertisers know you
found them through the IEEE Photonics Society
Newsletter.
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General Photonics . . . . . . . . . . . . . CVR 4
IEEE Marketing Department . . . . .CVR3
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Photonics Society
Mission Statement
Photonics Society shall advance the interests
of its members and the laser, optoelectronics,
and photonics professional community by:
• providing opportunities for information
exchange, continuing education, and
professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and
student activities;
• formally recognizing the professional
contributions of members;
• representing the laser, optoelectronics,
and photonics community and serving as
its advocate within the IEEE, the broader
scientific and technical community, and
society at large.

Photonics Society
Field of interest
The Field of Interest of the Society shall be lasers, optical devices, optical fibers, and associated lightwave technology and their applications
in systems and subsystems in which quantum
electronic devices are key elements. The Society
is concerned with the research, development,
design, manufacture, and applications of materials, devices and systems, and with the various scientific and technological activities which
contribute to the useful expansion of the field of
quantum electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE groups and societies
in the form of joint publications, sponsorship
of meetings, and other forms of information
exchange. Appropriate cooperative efforts will
also be undertaken with non-IEEE societies.
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Can new uses for phaser data
measurements prevent blackouts?

Find the latest power and energy
research in IEEE Xplore
Wherever you ﬁnd people developing the most advanced
power and energy technology, chances are you’ll ﬁnd
them using the IEEE Xplore digital library. That’s because
IEEE Xplore is ﬁlled with the latest research on everything
from energy conversion to superconductors—to building
fail-safe power grids.
When it comes to power and energy, the research that
matters is in IEEE Xplore.
See for yourself. Read “Wanted: A More Intelligent Grid”
only in IEEE Xplore.
Try IEEE Xplore free—
visit www.ieee.org/bettergrid
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