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Editor’s
Column

IEEE Photonics Society

LAWRENCE CHEN
In this month’s President’s column, Kent describes various activities and initiatives associated with the three
pillars of the IEEE Photonics Society. Of particular
note are the Graduate Student Fellowship Awards and
Women in Photonics and Young Professionals programs.
Over the years, the newsletter has featured research and/
or industrial highlight articles written by prominent researchers. Indeed, these articles provide excellent overviews of various fields. I personally am interested in
hearing more about what some of our society’s youngest
and best minds have been up to upon graduation. In this
context, I would like to encourage recent winners of the
Graduate Student Fellowship award to consider submitting a highlight article that either summarizes some of
the work they completed as part of their PhD research,
or that describes some of their latest research endeavours,
e.g., as part of a postdoctoral fellowship or in their new
career as an academic or in a research environment. Likewise, in a non-research context, I am keen to learn more
about the experiences of young professionals (men and
women alike) as they transitioned from graduate student
life to their early careers. I believe that sharing their experiences with the community will be of particular value,
especially to our new student and soon-to-be graduating
student members. So, if you are interesting in contributing an article, please do not hesitate to contact me!
This month’s issue features one industrial highlight
written by Dr. Kevin Williams and his colleagues from
the Technical University of Eindhoven in the Netherlands and Willow Photonics in the UK that describes
an effort atopen access to InP integrated photonics
technology. This has led to the development of a new
a co-system for photonic integrated circuit design and
fabrication on a generic foundry basis. It complements
very nicely the highlight article from the April issue in
which Dr. Pascual Muñoz from VLC Photonics in Spain
explored photonic integrated circuits using generic technologies. Simon Poole continues with his second article
on entrepreneurship and discusses the importance of the
market. I am grateful that Simon has taken on this task
to share his experiences about starting up a company and
look forward to his various thoughts on the topic. I hope
you find both of this month’s feature articles to be interesting and informative.
Again, I thank you for taking the time to read through
the newsletter and welcome your comments, feedback,
and suggestions.
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President’s
Column
Kent Choquette
“A good decision is based on knowledge and not on numbers”
—Plato
I would like to tell you about some of the ongoing activities
and new initiatives happening during 2016 within the IEEE
Photonics Society (IPS). But first, let me remind you of a few
facts concerning our Society, so that you will better understand
the IPS financial budget, which obviously will influence how
much we can spend.
The Photonics Society every year has two set of governance
meetings, that each include a meeting of the Board of Governors (BoG): the first meeting is usually held in association with
the Optical Fiber Communication Conference while the second
meeting is held at the IEEE Photonics Conference usually in
October. During our first BoG meeting of the year, an important part is the review of the current year’s financial budget
and to make adjustments as necessary. We concluded our first
BoG meeting on March 19 in Anaheim, CA. I am delighted to
report that IPS is financially doing well!
The Photonics Society is supported by three pillars: publications,
conferences, and membership, each of which has income and expenses, as well as a volunteer Vice President who leads the area. (We
plan to add a fourth pillar this year, the Photonics Foundation, but
I will come back to that topic later this year.) Examples of revenue
include open access fees and IEEExplore revenue sharing; conference
registration and exhibitor fees, especially from our big partner-conferences OFC and CLEO; and membership dues. All three of these
pillars have inherent expenses, but whatever remains after expenses
is used to fund our Society’s activities or to increase our fiscal reserves. Funding that already is within the IPS reserves is somewhat
challenging to access. This inaccessibility and the healthy size of our
reserves has lead to our present strategy of trying our best to attain
a balanced budget at year’s end by careful planning and budgeting
our Society’s activities. It was nice to learn at the March BoG meeting that due to the hard work of staff and our volunteer leaders last
year, we have the opportunity to add a few spending initiatives in
2016. The BoG passed a motion revising our 2016 budget, so let
me briefly describe some of the 2016 IPS activities and initiatives.
A major new initiative this year is a rebuild of the Society website. This is an activity that IPS has needed to do for some time, so
the task began late last year and is well underway. In addition to
updating the content from our existing website, there are at least
two important changes from the old website. First, there will be a
“members only” part of the new IPS site where we hope to provide
topical content of interest to our members (e.g. recorded plenary
talks from our conferences). Second, there will be a built-in registration system and archive for on-line events, such as webinars and tutorials. Ultimately we hope to combine appropriate content from all
four of our Society’s pillars into our website to make this the single
and central entrance to the on-line presence of the Photonics Society.
In the Membership pillar, we have both ongoing as well as
new funding initiatives this year. We continue our Graduate
June 2016

Student Fellowship Awards based on research excellence and
contributions by member graduate students to IPS publications
and conferences. The geographic distribution of the awards will
take into account the student membership in each of the main
geographical regions: Americas, Europe/Mid-East/Africa, and
Asia/Pacific. The IPS also continues to support Distinguished
Lectures to provide engaging technical talks for our 128 IEEE
Photonic Society Chapters located around the world. In addition, IPS remains to provide funding for IPS Chapter Grants and
Forums, based on yearly applications from the Chapters. This
year we will add the possibility of submitting Chapter requests
for education initiatives targeted at all age groups of students.
Our Society is still nurturing its Women in Photonics and
Young Professionals programs in 2016. The IEEE and our Society recognizes that diversity and inclusion are essential for
innovation. In turn, our Society seeks to diversify the range
of individuals and perspectives building the technology and
information of tomorrow. A new initiative this year is the
offering of travel grants designated for women graduate students striving to attend our IPS conferences. Grants will also
be available to Women in Photonics affinity groups that are
supporting the participation, engagement and advancement of
women in the photonics and optics community.
Similarly, the Young Professionals initiative is introducing inventive programing in order to provide professional development
opportunities to young professionals. At the Society’s major conferences, the local chapter level, and in collaboration with community partners in developing nations, i.e. Africa, India, South
America, the Society is now offering a variety of technology talks,
soft skill seminars, summer schools, networking mixers, meet-ups
and online courses targeted at graduate students and individuals
within 15 years of their first degree. Soon you will be able find
all these events and interactive resources on the new IPS website.
In the Conferences area, we continue to sponsor, organize,
and hold multiple technical conferences as well as our annual
meeting, the IEEE Photonics Conference (IPC) to be convened
Oct. 2–6 at Waikoloa Village on the Big Island of Hawaii. I
discussed in my Feb. column the new inverted abstract submission process to IPC. The authors of accepted papers in IEEE
Photonics Technology Letters and The Photonics Journal have the
option to also contribute a presentation at IPC by registering
for the conference, where the journal paper is the abstract for
the conference. The new initiative this year will be to provide
graduate student travel grants to the Photonics Conference for
students who are authors on an accepted papers. Hopefully all
of our graduate students have worked hard to submit abstracts
(or journal papers) to be eligible for travel grants to Hawaii!
In summary, whether you hope to attend the Hawaiian IPC
later in Oct., hold an educational Chapter event, or simply
click into our new IPS website, I hope that the ongoing activities and/or the new initiatives of our Society have a beneficial
influence on you this year.
IEEE Photonics Society NEWSLETTER
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Industry highlight

Paradigm Shift for InP Integrated Photonics
Kevin Williams1, Meint Smit1, David Robbins2
1
COBRA research institute, Technical University of Eindhoven, NL
2
Willow Photonics, UK
accessing InP based platforms at the Fraunhofer HHI (Berlin),
Smart Photonics (a spin off from PARADIGM coordinator
COBRA at the Technical University of Eindhoven), and more
recently at Oclaro in Caswell, UK. The PARADIGM activity
has also moved ahead strongly in the public domain, under the
JePPIX banner, and this brokering operation hosted by coordinator COBRA now supports user access beyond PARADIGM.
In this article we highlight the advances made. We highlight
the new technology capabilities, the value of creating powerful
process design kits (PDKs), the multi-project wafer (MPW)
shuttle runs at the heart of the program, the new product opportunities and the business eco-system which is now evolving.

The central principal of the generic manufacturing paradigm
is open access to highly standardized, high performance, photonic integration processes by defining components at the
building block level. In this environment, it becomes possible
to design complex circuits without having to understand the
details of the underlying chip technology; designers can base
their designs on the functional description that is provided in
the process design kits (PDKs).
At the start of project, the software tools for creating Indium Phosphide (InP) photonic integrated circuits (PICs) using
the generic integration model were almost non-existent. Now
PARADIGM partners have created PDKs tailored to the capabilities of each fab. The associated simulation tools for active and passive circuit level building block modelling are now
commercially available. In these five years, the transition has
been made from defining generic, InP-based, process platforms
to the implementation of multi-project wafer (MPW or ‘shuttle’) runs operating on a semi-commercial basis. Customers are
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Abstract—The PARADIGM project has just completed with
the legacy of open access to InP integrated photonics technology. This five-year initiative involving leading players in InP
integration technology has helped to close the gap between research-lab prototyping and scalable manufacture in integrated
photonics. This is critical in bringing new innovators into the
eco-system, and opening up the technology for new markets. A
virtuous cycle is now anticipated as business investors gain the
confidence to finance projects as a result of raised technology
readiness levels and proven customer-market fits. In this article, we highlight PARADIGM’s technological achievements
and the emergence of a new business eco-system.

Figure 1. The basic building blocks for InP integrated photonics.
4
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PARADIGM effected a fundamental change in the way InP
PICs are designed and manufactured in Europe. The project
targeted reduction of costs in design, development and manufacture by more than an order of magnitude. It aimed to establish library-based design, coupled with standardized technology process flows, supported by sophisticated design tools.
This was achieved by developing technical capability at the
platform level, rather than at the level of individual component
and circuit. This allows the designer considerable freedom for
creativity at the circuit level. It also empowers a new generation of designers to engage with photonic integrated circuit
design. PARADIGM was a technology development program
in the widest sense including a generic platform technology for
producing PICs, software tools (PDKs), packaging solutions
and generic test methodologies.
InP integrated photonics offers a particularly powerful platform due to the inherent monolithic light-sources, amplifiers,
and the most efficient quantum well electro-optic modulators.
In addition, a comprehensive range of passive devices such as
interferometers, multiplexers, filters, splitters and mode adaptors are readily created in the same chip. All of these components can and have been reduced to fundamental building
blocks to create the PDK-orientated platform. Figure 1 shows
the waveguide cross-sections for the most important basic
building blocks.
The waveguide cross-sections are shown in Figure 1 for
amplifiers, phase modulators, weak waveguides, strong waveguides and polarization rotators. This enables the modification
of amplitude, phase and polarization state as signals propagate
through the circuit. The cross-sections are sufficiently similar that they can be integrated with mode-adaptors to create
planar components and circuits. Additional building blocks
include distributed Bragg reflectors and spot size converters
for off-chip light coupling.
June 2016

The amplifier is unique amongst today’s integrated photonics platforms: these active elements not only enable gain
(and absorption) at arbitrary circuit locations in-side the
chip, but they also enable high-performance lasers within
single monolithic chips and circuits. The majority of photonic integrated circuits need one or more lasers or amplifiers. Combinations of active and passive building blocks
enable functional devices such as lasers, data modulators,
interferometers, multiplexers, splitters and high speed
detectors.
The maturity of the underlying technology is high as the
building blocks are produced with industry processes and are
already used as key elements of many present-day telecommunication products. PARADIGM redefined the constituent
parts in terms of basic building blocks and ruggedized these
building block specifications against generic specifications.
This allows a new generation of unforeseen application specific
photonic integrated circuit (ASPICs) through combinations of
these building blocks.
New platform generations are enabled through sustained
building block innovations to extend platform functionality
even further. Examples developed within the PARADIGM
project included the introduction of building blocks for
40GHz operation and the trialing of fully integrated transmit
and receive platform functionality.
• HHI has been able to offer its receiver platform within
MPW runs to users around the world.
• Oclaro has performed a first experimental 40 GHz
foundry platform MPW run using building blocks for
transmission.
• HHI and III-V lab have collaborated closely to realize a
multi-bandgap platform using selective area growth.
The bandgap is engineered across the wafer by either selective area regrowth in the first two cases, or in the third case by
varying the composition and thickness of layers within a single
epitaxial growth step. The selective area growth platform has
also been shown to be able to access an extended range of emission wavelengths. The SOA building blocks provide more than
15 dB gain across a wavelength range spanning 1450 nm to
1600 nm.
Longer wavelength operation has also been demonstrated.
COBRA has demonstrated its long wavelength platform with
an MPW shuttle run by successfully blending COBRA platform building blocks with a new gain block for wavelengths in
the range 1.8 μm–2.1 μm. This has been particularly relevant
for sensing and medical applications. Two fully integrated tunable laser sources with record performance were fabricated on
the platform.
MPW shuttle runs using stable building blocks are key
enablers for affordable PIC technology. Figure 2 shows a
typical MPW produced by Oclaro. MPWs can typically support ten independent designs, enabling not only cost sharing on design tools and fab processes, but also at the mask
and wafer level. The example circuit shown on the right
in Figure 2 is a wavelength division multiplexed transmitter created on the Oclaro platform and includes single
frequency lasers, Mach-Zehnder modulators and arrayed
waveguide gratings.
June 2016

(a)

(b)

Figure 2. A multi-project wafer (a) with a wavelength multiplexed
transmitter (b).

Separating technology and design
To broaden access to a new generation of designers, the technology complexity needs to be separated from the design
challenge. It is the process design kit (PDK)–the software description of the process and building blocks–which makes the
platform accessible for new developers and market segments.
PARADIGM has taken a leaf out of the silicon microelectronics industry book by employing a standard process supported
by a PDK. This PDK contains the design rules and building
block specifications needed to construct application-specific
integrated circuits by product developers. This greatly lowered
the barriers to entry for electronic integration, and the same
is now being seen for photonics integration. Specialized PIC
knowledge and the capital cost of fabrication facilities are no
longer required by the designer.
The PARADIGM partners created new design methods and
software tools to bring the design of photonic integrated components to a higher (circuit) level of abstraction. Commercial
software tools for circuit design and simulation such as PICWave (Photon Design) and Aspic (Filarete) have become well
established and now contain a full complement of ready-to-use
building blocks which are calibrated to each of the platforms.
The MaskEngineer layout tool from PhoeniX Software contains automatic design rule checking–all to assist the user in
making a correct design quickly. The consortium has also demonstrated the use of library modules for complex composite
building blocks such as arrayed waveguide grating devices and
multimode interference filters.
Interoperability between photonic CAD tools for simulating and laying out circuits is supported by the PDAFlow
IEEE Photonics Society NEWSLETTER
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Figure 3. From concept to prototype.

API, an application programmer interface which is maintained and controlled by the nonprofit PDAFlow Foundation. Any design house or software developer can now use the
power of the API to develop new intellectual property on the
platforms and make it available to other designers. By synchronising platform and PDK version releases, designers are
also able to benefit from platform technology freezes while
they optimise their circuits.
Testing methodologies have been developed to ensure
building blocks meet specification. The introduction of generic test methodologies is a critical step in ensuring that circuits
meet customer expectation while ensuring generic production
methods are application blind. The generic test capability allows for a significant reduction of the effort required for evaluation and qualification, by testing the basic building blocks
rather than application specific PICs. Standardized in-line and
off-line test methods control the quality of building blocks
produced on the fabrication platforms. Over time these will
provide a closed loop for PDK enrichment and the centering of
platform processes.
Generic packaging solutions for PICs were unavailable at
the start of PARADIGM, and bespoke packaging concepts are
high cost. PICs can require a combination of multiple optical
inputs and outputs, and many tens of electrical connections
including several RF ports, so even initial testing has been a
challenge up until now. Generic packaging methods have also
been developed with PARADIGM, pursuing the principle
of designing the chip to fit the package. This is achieved by
standardizing the positions of optical and electrical ports and
restricting chips sizes. Packaging of a variety of different chips
in a single standardized package becomes tractable. A ‘gold
box’ solution has been developed at Linkra-TEO, and was initially made available on a trial basis to selected PARADIGM
users. It is now offered semi-commercially through JePPIX.
This new PIC Optical Sub Assembly measures just 15.5 mm ×
18 mm × 5 mm, and supports up to 12 optical interfaces with
10 × 25 Gbit/s RF lines, up to 36 DC connections and temperature control.
Shortened R&D cycle times are now feasible for new designers using the PDKs with accurate models of the basic building
6
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blocks and their performance. The possibility to design chips
for existing prototype package templates and the availability of
generic test cells also accelerates the stages from production to
first measured prototypes. Figure 3 shows the established flow
for a new designer from concept to prototype.

New applications; new products
PARADIGM partners have demonstrated that the PDK-based
generic foundry approach can be very effective in a wide range
of applications, including medical diagnostics, metrology, fiber
sensors, microwave photonics and quantum cryptography, as
well as in data communications and telecommunications. Over
one hundred designs have been produced in four design cycles
and eight MPW runs. The fifty-five different clients have come
from seventeen countries and four continents. When including the wider range of JePPIX brokered designs, this scales to
over three hundred prototype PICs, including many complex,
high-functionality circuits. Here we profile two examples in
communications and sensing:
Effect Photonics started out by prototyping PICs on PARADIGM MPWs and is now launching its first product family.
Its optical ‘System-on-Chip’ technology platform integrates all
the active and passive components of a DWDM system within a
single chip, without traditional gold box packaging. This launch
is the culmination of five years work to bring the technology to
market–readiness. The product family addresses the soaring demand for affordable bandwidth between Data Centers and back
from mobile cell towers by bringing Dense Wavelength Division Multiplexing technology to the edges of the network. By
using the high levels of integration, port density can be increased
by over 6-times and operational expenses reduced by 40% when
compared with existing approaches. The product family includes
transceivers for transmission of 100 Gbps over 80 km at the lowest cost and power, together with high density solutions containing many wavelengths for emerging WDM Access markets.
Technobis TFT-FOS is now a leading provider of ASPICbased fiber sensing systems for demanding market segments
such as high tech, aeronautics, space, medical and automotive
testing industries. The application of the superior technology
of integrated photonics has proved to be capable of supporting
June 2016

both new and existing sensing and monitoring solutions for
challenging situations using generic integration from PARADIGM. Technobis tft-fos is on the frontline with the development of extreme performance in fiber sensing and able to
measure wavelength changes at the femto-meter scale for high
sensitivity fiber readouts in distributed temperature and strain
systems. Packaging solutions are being devised for fast and affordable ASPIC evaluation with standard electro-optic and RF
connectivity, and thermal control (TEC).

Business eco-system
PARADIGM has led to the creation of a new eco-system for
PIC design and fabrication on a generic foundry basis. Fabs,
software businesses, designers, researchers and PIC-enabled
product developers worked together to create the technology
and working methods. This is enabling the rapid but evolutionary introduction of the generic foundry approach in a number of application fields.
European design capacity has been enhanced with a number
of SMEs including VLC and Bright Photonics and trained designers from two University groups. This includes an Eastern
European Hub established in the project at the Warsaw University of Technology as well as the annual on-site training courses
at COBRA and regular international off-site training sessions.
More than three hundred designers have now participated in
such courses. Training sessions in 2015 were held in Seoul, Boston and Berlin, and training sessions for 2016 already being
planned in Dusseldorf and Shanghai. More recently, training
formats have been extended to webinars and a short course laser
PIC training will be introduced from ECOC 2016. The partners work together to promote access to the technology through
joint JePPIX EXPO events, workshops and forums.
Roadmapping activities are underway. A timeline for platform evolution and technology introduction to the marketplace has been elaborated in the form of the JePPIX roadmap
2015. Members of the consortium are working hard to expand
their semi-commercial multi-project wafer runs, and introduce
second release technology in the near future. Research programmes are now addressing electronic-photonic convergence
with the objective of introducing advanced co-designed building blocks in future technology releases.
Encouraged by the results of the project, many of the PARADIGM partners are continuing their cooperation in the JePPIX platform (www.jeppix.eu). JePPIX acts both as a unifying
high-visibility brand, and also as a broker to organize access to
design, training, MPW runs and packaging facilities. JePPIX
brokering provides users with the necessary support, licenses
and design tools. JePPIX has more than 250 members interested in the application of PICs, from all over the world.

Outcomes
The work done in PARADIGM has demonstrated that prototype PICs for a wide range of applications can be designed and
fabricated effectively on generic InP platforms. Open access to
generic platforms supported by advanced design tools, are expected to be of great value to the wider photonics community
and will provide a significant spur to innovation, especially by
SMEs.
June 2016

Figure 4. PIC chips at the heart of Effect Photonics new DWDM
system-on-chip technology.

Figure 5. PIC chips for fiber-optic sensor readouts in precision
metrology.

The PARADIGM platforms offer a leading edge InP-based
PIC technology which is unmatched by other photonics platform technologies in terms of content and capability. While
there is plenty of work left to be done, for example in qualification and test, these platforms are sufficiently mature to enable
Universities, SMEs and larger companies to access the technology at reasonable cost and try out their ideas efficiently. The
MPW production is established on industry lines so a direct
route to volume production is already in place.
The combined activity of the PARADIGM project and associated JePPIX brokering activities has led to the realization
of over three hundred unique PIC designs, with a sustained
year on year increase in chip production. In 2015 the partners
transitioned from a partially subsidized development program
to a semi-commercial environment. This is particularly visible from the graphic in figure 6. Business uptake continues to
grow, with front-runner businesses now moving into pre-production with single project wafer runs. The drop in university
participation in 2014 may correspond to the introduction of
semi-commercial MPWs which were no longer free to the user.
In 2016 the main focus has been on developing the commercial offer. The JePPIX MPW service now has ten tape-outs
IEEE Photonics Society NEWSLETTER
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PARADIGM has proven the industrial feasibility of the
generic PIC concept in InP. This involved the development
of generic InP processes (‘platforms’), of a design environment
based on standard building blocks, and of generic packaging
technology. Commercial prototyping is ongoing and the first
product launches have been announced. The next phase will involve pilot manufacture for larger volume production and the
engagement with a broader range of key customers on qualification methods.
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Figure 6: Accelerated uptake in InP PICs brokered by Paradigm
and JePPIX. The dip in University users occurs with the introduction of semi-commercial pricing, but no dip is observed for
company users.

across the four JePPIX fabs, and broadens to include the lowloss Triplex foundry service for Lionix. A concerted action on
supporting lab-less businesses is now underway with the PICS4ALL project.

M. Smit et al., An introduction to InP-based generic integration technology, Semicond. Sci. Technol. 29 (2014)
083001.
JePPIX roadmap 2015, http://www.jeppix.eu/document_
store/JePPIXRoadmap2015.pdf
PDAflow foundation http://www.pdaflow.org/
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Project at a glance
PARADIGM : Photonic Advanced Research And Development for Integrated Generic Manufacturing
Grant agreement number: 257210
Funding scheme: FP7 ICT-2009-5 Collaborative Project / IP, ICT-2009.3.7, Photonics
Project starting date: 01/10/2010
Project duration: 56 months
Coordinator: Prof. Meint Smit
Project web site: http://paradigm.jeppix.eu
In addition to the fab processes and fabrication facilities provided by Oclaro (Caswell, UK), Fraunhofer Heinrich-Hertz-Institut (Berlin,
DE) and TU Eindhoven (NL), the project involved three software companies, PhoeniX Software (NL), Photon Design (UK) and Filarete
(IT), who developed, in close cooperation with the foundries, Process Design Kits (PDKs), simulation capabilities and tools for automatic
Design Rule Checking (DRC). Other important players are the Photonic Design Houses, which provide design services to PIC-users who
do not have the know-how for designing the PICs themselves. PARADIGM has three of them among its partners: Bright Photonics (NL),
VLC Photonics (ES) and EFFECT Photonics (NL). University partners at Cambridge (UK), Politecnico di Milano (IT), Eindhoven (NL) and
Warsaw University of Technology (PL) played an important role in the project as design and test centres, supporting users with expertise
and equipment. PARADIGM partners have also worked hard to deliver next generation technologies in packaging, in software libraries and
at the generic platform level, addressing new functionality such as polarisation control and operating wavelength control through selective
area growth (III-V Lab (FR)).
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Spotlight

Photonic Start-ups 101: It’s the Market, Stupid!
I was honored to be asked to speak at the IEEE Young Professionals “Lunch and Learn” at OFC last month, where I talked
about my experiences in start-ups over the past 30 or so years.
It was a really enjoyable couple of hours and I recommend
these events as a great place for networking with other IEEE
members with similar interests–in this case from both the
Photonics Society and from COMSOC. One of the questions
I was asked there, which I often hear, is “What is the most
important requirement for a successful company–is it the idea,
the technology, the people, the money or the market? “
Whilst all of these are important, the critical one, for me,
is the market. Since, even with the best people, a great technology and lots of money, if there’s no market for what you’re
making you don’t have a company. This is what Steve Blank,
in his excellent book1 calls ‘achieving product-market fit’ and
is critical to the success of any company.
However, a few a lot of words of warning!
Much of the literature on start-ups, including Mr Blank’s
book, have a very strong focus on software start-ups, as this is
where the majority of VC investment has been over the past
decade or so. As such they generally assume that product development times are short and that products can be rapidly
altered to meet the immediate needs of the market.
However, in photonics, things aren’t quite as simple. Product development times are often measured in years rather than
months and the ability to produce a quick succession of product designs when you’re changing hardware, rather than software, is usually beyond the capabilities of most start-ups.
The real question we need to be asking here is actually;
”Will there be a market for our product when we’ve finished
developing it?”
Note, however, that timing is a double-edged sword. Too early
and no customers will be ready to buy your product, meaning no
revenue and, at best you have to load up the company with debt
or have your ownership further diluted whilst at worst you run
out of cash. (Watch out for a later article in this series on why the
only thing that matters is cash.) A text-book example of this is
the case of Innovance Networks, a Canadian start-up from around
2001 who developed a fully-reconfigurable optical network, including regeneration, tunable dispersion compensation, etc about
a decade before such networks were actually deployed (see http://
prn.to/1SL2pMv) and who crashed and burned as a result.
On the other hand, too late to market and your competitors
(and you will always have competitors if there’s a real market
Steve Blank and Bob Dorf, “The Startup Owner’s Manual: The Step-By-Step
Guide for Building a Great Company”, K&S Ranch Inc, ISBN 10-0984999302

1
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for what you are making) will be there before you and will
make it that much harder to be successful.
A critical thing to understand is therefore how long it is going
to take to develop your product and have it truly market-ready.
This is something that’s often underestimated by first-time companies, so I’ll spend a bit of time on this issue, with a couple of
examples, learned through personal experience, thrown in.
Whilst Universities and research groups often think that the
inventing and research part is the hard work, the reality is that
this is, at most, only 10% of the solution and it will always take
a significant amount of work, often years, to get a product truly
market-ready. For example, in my first company, Indx (http://
bit.ly/1okDTnX), one of our base technologies was an athermal packaging concept which had been demonstrated2 in the
research group at Sydney University. However, it took us two
years of engineering graft to get to a level where it was manufacturable and suitable for network deployment (although if you
ask our Production Manager of that time, he never did think
we got it quite to the level of being truly production ready, even
though we sold several hundred million dollars worth of them!)
Whilst Indx took a University research idea into the market, my next company, Engana, took a totally different track.
My co-founder, Steve Frisken, and I started Engana in 2001,
just as the optical bubble was bursting, by taking a long look
G. W. Yoffe, et al, “Passive temperature-compensating package for optical
fiber gratings,” Appl. Opt. 34, 6859-6861 (1995)

2
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(a)

Which Market Segment? Slide from Engana’s first VC Pitch deck,
May 2002.

(b)

Athermal Bragg Grating package as described by Yoffe et al2 (a)
and as finally manufactured by Indx/JDSUniphase (b).

at the market and then, using our crystal ball (and several bottles of good red wine), tried to work out what would a telecom
network look like in 5–10 years time. Our basic premise was
(as per Innovance above) that networks would have to become
reconfigurable at the optical layer and hence that any product
we developed would have to play into that opportunity.
The slide below is from Engana’s first pitch to a Venture
Capital investor in May 2002 and shows our thinking in terms
of which market segment to address. Note that at this time, we
had no technology platform or product concept—just a view of
where we thought the market was going. It was only once we
had this overview that we could then decide what technology/
products we needed to develop to meet those market needs.
Luckily for us, we chose ROADMs, rather than Polarization Compensation (which never really took off ) but it took
us 5 years from when we started the company to get our first
revenues—we were betting big on the whole idea of reconfigurable optical networks being the way of the future.
Even so, smart as we thought we were, we got it wrong on
our first attempt (a tunable-filter-based ROADM) for which the

10
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market ended up being approximately zero. So, after two years
development, around $1m of investors’ money, and successful
product demonstration to customers3 at OFC, we had to bite
the bullet and recognize that whilst we had a cool product and
some neat technology, the market was never going to be enough
to justify the investment required to be successful. So it was, in
fact, our second attempt (a Wavelength Selective Switch based on
Liquid Crystal on Silicon (LCoS) technology) which found that
elusive ‘product-market fit’ and LCoS technology now dominates
the WSS/ROADM market.
To summarise: talk to, and listen to, your customers (both
actual and potential) and then synthesise from this where the
market will be for your company and its’ products when your
product is ready. Use this as your guide, but don’t forget to
check back in with your customers as you’re developing the
product to make sure that the market is still there and emerging in the way you thought, and if the market changes, or as
you get a better understanding of the market needs, be prepared to change too.

Whilst Henry Ford may (apocryphally) have said “If I’d asked customers what
they wanted, they would have said ‘a faster horse’.”, he was still successful
because he understood not the demands of a single (or even a few individual)
customers, but the overall direction of the market for personal transport and
how to play in one very specific area of this–the mass produced motor car.

3
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News
OFC Featured Evolution of Data Centers, SDN,
Silicon Photonics, Network Speed and Efficiency
This year’s OFC Conference and Exhibition,
held March 20–24 at the Anaheim Convention Center, featured 580 exhibiting companies, more than 1,160 peer-reviewed papers
and exceeded 13,000 attendees. An exciting
array of show floor programs featuring industry experts highlighted the need to keep
current with developments in the field. Mirroring a dynamic and growing industry, OFC
continued its multi-year growth pattern with
10 percent growth in net square footage sold.
“OFC is the networking event of the year,”
said Kathleen Tse, AT&T, OFC 2016 General Co-Chair. “It’s where the global community involved in optical and data networking
comes together to take the pulse of the industry. This year was no exception. The event’s
premier conference program reflects the hard
work and dedication of many, including the
technical program chairs, subcommittee chairs
and committee members. Thank you to all the
volunteers for their contribution to this worldclass conference.”
Technical talks and the Market Watch
programs drew the most innovative names in
telecom, optical communications and datacom. These researchers and industry experts
explored numerous global trends including
advances in 200G to 500G coherent technologies, lower cost ROADM technology, higher capacity product
platforms, higher speed components, faster test equipment and
much more.
“With the industry experiencing escalating bandwidth
needs and the constant change in data rates from 10G to 40G
to 100G, this year’s OFC was one of the most exciting I can
remember. The attendance to our short courses increased by 50
percent this year spanning diverse topics—from optical components to optical transport systems,” said OFC 2016 General
Co-Chair Ken-ichi Sato, Nagoya University, Japan.

Hot Topics in Optics
This year’s exhibit floor and conference featured global leaders, diverse programming, interactive workshops and unique
technical sessions. OFC exhibitors made more than 160 product, service and partner announcements, including technical
advancements in SDN, 200G WDM, 25G Ethernet optics and
the surge in demand for the new 100G QSFP28 format.
Researchers from around the world presented industry leading technical peer-reviewed papers, including:
New Optical Transmitter Enables Better Communication
Networks—to meet today’s data demands, a new bandwidth
June 2016

variable transmitter could serve as a crucial part of flexible and
optimized optical networks
Germanium-based Photonics Offer Promise for Novel
Sensors and Faster Internet—researchers from University of Tokyo have successfully built fundamental components from the semiconductor germanium for integrated photonic circuits that work at
mid-infrared wavelengths and could improve Internet speeds
Record-breaking Signal Transmission Capacity Paves
the Way for Faster Internet—promising larger capacity optical communication systems researchers from ZTE have experimentally demonstrated the highest capacity signal transmission for a two-kilometer single mode fiber inter-connect
Record-breaking Reach for Low-cost Data Transmission between Data Centers—researchers from ADVA Optical
Networking in Germany demonstrate highest speeds yet by use
of PAM-4 transmission

On the Exhibit Floor
OFC’s exhibit floor showcased major international companies, such as Avago, Ciena, Coriant, Corning Inc., Cisco Systems, Fujitsu Optical Components, Global Communication
Semiconductors, Inc., Huawei Technologies USA, Juniper
IEEE Photonics Society NEWSLETTER
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About OFC

40 years, The Optical Fiber Communication Conference and
Exposition (OFC) has drawn attendees from all corners of the
globe to meet and greet, teach and learn, make connections and
move business forward.
OFC includes dynamic business programming, an exposition of
more than 550 companies, and high impact peer-reviewed research
that, combined, showcase the trends and pulse of the entire optical
networking and communications industry. OFC is co-sponsored by
OSA, the IEEE Communications Society, and the IEEE Photonics
Society. OFC 2017 takes place 19–23 March at the Los Angeles
Convention Center in Los Angeles, California, US.

OFC is the largest global conference and exposition for optical communications and networking professionals. For over

Media advisory from OFC®

Networks, Nokia, Mitsubishi International and more. Exhibitors include network and test equipment vendors, systems and component manufacturers, fiber cable and specialty
fiber manufacturers.
The exhibition hall theaters featured business-focused programming with presentations by experts from major global
brands and key industry organizations, including Alibaba
Group, Coriant, Cisco, Facebook, Juniper Networks, LinkedIn,
Verizon and many others.

Meet the Candidates for 2017 IEEE President-Elect
By Amanada Davis
The IEEE Board of Directors has nominated Life Senior Member Jim Jefferies and Fellow Wanda Reder as candidates for
2017 IEEE president-elect. The winner in this year’s annual
election will serve as IEEE president in 2018.
Jefferies is a retired AT&T and Lucent Technologies executive who in 33
years rose from manufacturing engineer to vice president. He was responsible for the teams that transferred
glass technology from Bell Telephone
Laboratories and developed fiber-optic
cables at AT&T. He also served as logistics vice president, responsible for
international distribution, quality assurance, and export planning. After he
retired in 2000, he teamed with fellow
Stanford graduates and served as chief
operating officer of USBuild.com, a
company in San Francisco that worked
on nationwide supply chain solutions
for homebuilders.
Jefferies has been an active IEEE
volunteer for years. As 2015 IEEEUSA president, he led the organization to expand its focus on young
professionals and public policy and
visibility.
He was on the IEEE-USA board
of directors from 2009 to 2015 and served as vice president of government relations and of professional activities. He has provided valuable expertise to the IEEE Audit
and Employee Benefits committees, and he is currently
chair of the IEEE-USA Entrepreneurship and Innovation
12
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Policy Committee. He served as 2012–2013 director of Region
5 and was 2008 chair of the IEEE Denver Section.
Jefferies is a registered professional engineer and a member
of IEEE–Eta Kappa Nu, the organization’s honor society. Jefferies also helped support IEEE Photonics Society during the
International Year of Light 2015.
Reder is the chief strategy officer at S&C Electric Co., a provider of switching, protection, and control systems for electric
power systems, in Chicago. Prior to S&C, she served as vice
president at Exelon, overseeing asset management, engineering, and standards.
Throughout her 29-year career, Reder has led efforts in the
development and deployment of smart-grid technologies. She
also serves on the U.S. Department of Energy’s Electricity Advisory Committee, chairing the smart grid subcommittee.
She was a member of the IEEE Board of Directors in 2014
and 2015, serving as director of Division VII. She also led
the IEEE Ad Hoc Committee on Industry Engagement and
served on the IEEE Public Visibility Committee and the
IEEE Ad Hoc Committee on Holistic IT Development. Reder now serves on the IEEE Foundation board and leads the
Audit Committee.
She was the first female president of the IEEE Power & Energy Society (PES) in 2008 and 2009 and has served on its
governing board since 2002. As president, she initiated strategies to rebrand the society, effectively growing a more diversified membership worldwide and improving overall financial
results.
Reder helped launch the IEEE PES Scholarship Plus Initiative in 2011, a scholarship and internship program that
encourages electrical engineering undergrads to pursue careers in power engineering, in partnership with the IEEE
Foundation.
June 2016

In 2010 she helped launch the IEEE Smart Grid initiative
and was involved in the global development of several smartgrid resources including the IEEE Transactions on Smart
Grid and the Innovative Smart Grid Technologies conference
series.
She was elevated to IEEE Fellow in 2012 “for leadership
in power engineering implementation and workforce development.” Reder also received the 2014 IEEE Richard M. Emberson Award “for leadership in the IEEE Smart Grid program
and in the continued growth of the Power & Energy Society,
including the creation of its scholarship fund.”

Election Deadlines at a Glance
15 August: Annual election ballots will be sent to all voting
IEEE members on record as of 30 June. Voters may also begin
accessing their ballots electronically.
3 October: Ballots must be received by 1:00 p.m. ET/17:00
UTC.
To ensure the candidate of your choice is chosen, please
make sure to vote by October 3rd and look out for you ballot
come August 15th.
© The Institute March 2016

Australia’s First Facility Built for Nanoscience
Launched: World-Leading Innovators Visit for
2-Day Conference in $150M Building
Leading scientific figures, pioneers and representatives from
key organizations internationally visited Sydney for the launch
of the Australian Institute for Nanoscale Science and Technology (AINST). AINST is the most advanced facility for nanoscience in the region—where design, fabrication and testing of
devices can occur under one roof.
The Australian Academy of Science’s President Andrew
Holmes AM and senior executives from Microsoft in the United States visited to tour the building during the institute’s official opening. Scientists spoke at the two-day conference as
part of the launch, including one of Israel’s top physicists, Moti
Segev, whose center at the Technion is collaborating on a project with the University of Sydney and the NSW government.
Nanoscience is expected to be more impactful this century
than the industrial revolution was in the 19th century. But
“the buildings in which we work, rather than our imaginations, are what’s been limiting the science”, said Associate Professor Michael Biercuk, formerly a consultant to the US government organisation DARPA and now the research leader of a
quantum flagship in AINST.
More than six years in the making, the award-winning Sydney Nanoscience Hub was co-funded with $40m from the federal government, includes teaching spaces alongside publicly
available core research facilities that will support fundamental
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research as well as the work of start-ups and established
industry.
The Institute hosts some of the capabilities of the Australian National Fabrication Facility and of the Australian Microscopy and Microanalysis Research Facility—both co-funded
by the National Collaborative Research Infrastructure Strategy
(NCRIS). Researchers at the Institute contribute to two Australian Council Centres of Excellence: CUDOS, the Centre for
Ultrahigh bandwidth Devices for Optical Systems; and EQuS,
the Centre for Engineered Quantum Systems.
Professor Benjamin Eggleton, IEEE Photonics Society
Board of Governors Elected Member and Director of CUDOS,
heads the photonics flagship at AINST. “Photonics is the
backbone of the internet and underpins a $7 trillion industry,”
Professor Eggleton said.
“Our team has led the world in photonic-based chip processing and we are now working on building a photonic chip—
or a lab on a chip—that may one day be compatible with mobile phones, enabling them to sense environmental pollution
or be used for testing blood samples to diagnose health issues.”
Vice-Chancellor Dr Michael Spence said the Universitywide AINST reached across traditional disciplinary boundaries. “The Australian Institute for Nanoscale Science and
Technology continues the University of Sydney’s tradition in
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addressing multidisciplinary issues in a unique way to ensure
that we are ready to solve the great challenges of science, engineering and beyond,” he said.
AINST Director, Professor Thomas Maschmeyer, will also
head one of five initiating flagships—in Energy and Environment—and this month announced a investment valued
at $11m from the United Kingdom into a University nano
spin-off. “There is little doubt that society must progressively transition to non-fossil-based energy,” Professor Maschmeyer said.
Professor David Reilly, research leader of the Institute’s
quantum measurement and control flagship, said breakthroughs
at the nanoscale hold the key to major advances in areas such as
artificial intelligence and security. “The challenge for us over
the next few years is to take the physics results that we have

probing the basic phenomena of quantum mechanics and see
those results turn into technologies.”
Director of the Sydney Nanoscience Hub building Professor
Simon Ringer said new science would be enabled through this
purpose-built facility for nanoscience—the first in Australia.
“This is the best building of its kind in our region. It will allow
us to operate research instruments that enable us to ask questions at the frontiers of science.”
AINST Director of Community and Research, Professor
Zdenka Kuncic said the ‘rules of the game’ in nanoscience were
still being worked out.
“Perhaps the most exciting aspect of nanoscience is the potential for new discoveries, including in health and medicine,”
she said. “We have only scratched the surface of the new knowledge that remains to be revealed.”

IEEE President Barry Shoop on the New Face of
Leadership: Future leaders must be able to draw
from a breadth of expertise
By Barry L. Shoop, IEEE President and CEO
Technology has repeatedly reshaped our world
since the foundations of IEEE were laid more
than a century ago. In the past, technology
played a secondary but supportive role. The
primary drivers of change involved social, political, and cultural forces. Today, however, in
its influence on society and humanity, technology has the lead role.
Humanity has experienced a global sea
change as distributed computing, robotics and
automation, personal communications, and cyberspace have evolved. Take just one example:
the evolution of the telephone in the past 30
years. Today’s telephone is a multifunctional device that provides for interaction that includes face-to-face video chats, text
messaging, e-mail, and social media, along with the same voice
calls that people have been making for more than a century. In
addition, our mobile devices can help us when we’re lost, provide real-time language translation, and monitor our personal
health and fitness—all while providing the computing power
of the supercomputers of decades past.
The telephone’s evolution as a driver of social change,
however, has been even more remarkable. Mobile phones in
Africa are reshaping commerce. Using a mobile money transfer tool called M-PESA (pesa is Swahili for money), funds can
be transferred between bank accounts with text messages.
In Europe, mobile phones are vital tools for health monitoring and for enabling the elderly to live more independently.
Inexpensive smartphone attachments, for example, monitor
blood sugar levels for people with diabetes and even image
the eye and prescribe corrective lenses. And everywhere,
continuously, viewers and listeners alike are using mobile
14
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phones as their gateway to information and
entertainment.
Mobile telephones, however, are only one
of many technologies driving change in our
world. Cloud computing has altered the way
we create, process, store, and access information. Robotic assistants are changing how surgery is done. Wars are waged in cyberspace, and
crimes are committed with a mouse click. Intel
futurist Brian David Johnson, an IEEE member, predicts that in the next few years, the size
of meaningful computational power will shrink
to near-zero, enabling a present-day supercomputer to be contained in a wristwatch or an article of clothing.
It is, to paraphrase Shakespeare, a brave new world.

An Eye to the Future
But who will be the leaders in this brave new world? What
skills will technology professionals and organizations need to
lead in this environment?
A recent survey of CEOs by PriceWaterhouseCoopers, an
accounting services company, provides insight. According to
the survey, industry leaders are looking for employees to do
more than perform well as skilled professionals. They also want
them to anticipate external issues—such as public policies and
regulation, and the convergence of technologies—that affect
their fields of interest. The CEOs also place high value on the
ability to work collaboratively—with fellow professionals,
stakeholders, and others—to create comprehensive, balanced,
and effective initiatives and solutions. The ability to build diverse and well-aligned partnerships will be a hallmark of successful leaders in our fields.
June 2016

Similarly, tomorrow’s technology leaders must work as synthesists—individuals who can draw expertise from an array of
disciplines and bring that knowledge to bear on multidisciplinary problems. And they will need to solve these problems
as part of a more mobile workforce. A little more than one third
of the global workforce is currently mobile; that percentage will
only increase as advances in technology redefine what it means
to be at work.
A successful leader in such an environment will have to
draw not only on knowledge acquired from formal education and experience but also on what are considered the
modern professional’s “soft” skills: written and oral communications, teamwork, critical thinking, innovation, and
entrepreneurship.
Some have called this the rise of the T-shaped individual,
a reference to a deep knowledge of a single field of interest
coupled with other broad abilities—the aforementioned soft
skills and a firm grounding in collaboration.
Organizations also must evolve if they’re to lead in this
changed environment. Our world is becoming more complex
and competitive as technological advances arrive with ever-increasing speed. IEEE as an organization must evolve to provide
responsive and adaptable leadership that supports the needs of
our members, our professions, and the public. It must be done
in an environment of increasing strategic complexity, amid the
uncertainties of a changing and dynamic world.

Please share your thoughts with me at president@ieee.org.
IEEE President and CEO Dr. Barry Shoop is a Fellow of the IEEE
Photonics Society and Professor of Electrical Engineering and Head of
the Department of Electrical Engineering and Computer Science at the
U.S. Military Academy at West Point. During his 20 years at West
Point he has served in a number of key leadership positions including
Director of the Photonics Research Center and Director of the Electrical
Engineering Program. Currently as Professor and Head he is responsible for an undergraduate academic department with over 79 faculty
and staff supporting ABET accredited programs in electrical engineering, computer science, and information technology. The department engages over 1800 students each year and has 4 affiliated research centers
including the Cyber Research Center, Network Science Center, Photonics
Research Center and a burgeoning Robotics Program.
Dr. Shoop holds 1 patent and has authored or co-authored 8 books
and book chapters, and over 146 publications. He received a B.S. from
the Pennsylvania State University in 1980 and Ph.D. from Stanford
University in 1992, both in electrical engineering. His research interests include optical information processing, neural networks, image
processing, disruptive innovations and educational pedagogy. He is a
Fellow of the IEEE, OSA and SPIE, and a member of Phi Kappa
Phi, Eta Kappa Nu, and Sigma Xi. He is a licensed Professional
Engineer in the Commonwealth of Virginia
This article appears in the © The Institute, March 2016 print issue
as “The New Face of Leadership.”

AIM Photonics Workshop and Leadership
Council Meeting
On February 29th–March 1st, 2016, the West Coast Headquarters of AIM Photonics, UC Santa Barbara held an “AIM
Photonics Workshop & Leadership Council Meeting.” The
American Institute for Manufacturing Integrated Photonics
(AIM Photonics), is an industry driven public-private partnership that focuses the nation’s premiere capabilities and expertise to capture critical global manufacturing leadership. This
workshop was organized for AIM partners
and potential partners to learn more about
the AIM program.
UC Santa Barbara’s Institute for Energy
Efficiency was named one of the hubs of AIM
Photonics, teaming with the lead institution,
the State University of New York Poly. The
Institute will play a significant role in the
$110 million federal program to develop new
electronic products, using the next generation of chip technology. The UCSB team will
be led by IEE director Dr. John Bowers, IEEE
Fellow and pioneer in the field of photonics or
the use of light to transmit vast quantities of
data at once-unheard-of speeds.
The AIM Photonics Workshop & Leadership Council Meeting consisted of meetings
geared towards two demos: Industry/Faculty
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and Student/Postdocs. One of the major Industry/Faculty talks
consisted of devising plans for the AIM Academy and Community College Network. AIM Photonics is dedicated to providing
excellence in education and workforce development. Under the
direction of the Center for Science and Engineering Partnerships
(CSEP) Ofelia Aguirre, UC Santa Barbara and partner universities
will leverage their strength in photonics with additional national
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partners and community colleges to broaden their educational
reach. Partners with UC Santa Barbara include University of
Rochester, MIT, Rochester Institute of Technology (RIT), Stanford, and University of Arizona.
The AIM Academy Council consists of 10 education, industry and economic development experts who have the goals of
attracting and retaining community college, undergraduate,
graduate students and veterans, through their career transitions
to the photonics industry. They plan to develop accessible career
pathways with on-ramps and off-ramps for all supply chain skill
levels. Another goal is to create transitions between academy
programs and private sector employment, through coordinated
internships, apprenticeships and hands-on experiences in AIM
and AIM-partner prototyping and manufacturing facilities

For students, the workshop’s various talks and break
outs sessions covered the internship openings, soft skills
trainings on entrepreneurship and networking opportunities available through the institute. The workshop activities ended with lab tours for undergrads and Community
College students.
The IEEE Photonics Society’s Associate Executive Director,
Doug Razzano, and Vice President of Membership, Dr. Paul
Juodawlkis, participated in the 2 day workshop to leverage the
IEEE Photonics Society’s involvement in the deployment of
the numerous educational resources to come from AIM. The
IEEE Photonics Society’s, UC Santa Barbara Student Chapter,
advised by Dr. John Bowers, also played a role in planning of
the workshop.

Beyond Cosmic Light—Japanese “Light: Beyond
the Bulb” exhibitions continue throughout 2016
During 2015, the National
Astronomical Observatory
of Japan (NAOJ) has created
a special Japanese version
of the International Year of
Light and Light-based Technologies 2015 (IYL 2015)
project Light: Beyond the
Bulb that will continue to
share the wonders of “light
from the universe” well beyond the IYL 2015.
In Japan, many activities
were implemented as part of
IYL 2015 Japanese efforts in
the astronomy field, focusing on education and new nationwide outreach initiatives. On the IYL 2015-Japan website, the
number of Cosmic Light related events reached almost half of
the total number of activities registered, showing the high level of engagement among Japanese astronomers, educators and
outreach professionals in celebrating the importance of light
for astronomy.
In the framework of Light: Beyond the Bulb (LBTB)—the
open-source international exhibition program for the IYL 2015
that showcases a variety of light-based science images, and one
of IAU Cosmic Light cornerstones—NAOJ decided to create a
Japanese version of this exhibition.
As Japanese astronomy sparkles the interest of the audience, the Japanese version of Light: Beyond the Bulb created
celebrates numerous discoveries of the wonders of “light from
the Universe” themes—from X-ray, visible light, infrared, to
radio waves. The chosen images span from Subaru Telescope
16
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to ALMA, and many other
NAOJ-related projects.
Trying to maximize the
reach and legacy of the exhibition, NAOJ has made
all the materials free to
download, here: http://bit.
ly/1SFaZak

About National
Astronomical
Observatory of
Japan
The National Astronomical
Observatory of Japan (NAOJ)
is the national centre for astronomical research in Japan and was
established in 1988 and possesses one of the most advanced observing facilities in the world. As an Inter-University Research
Institute, it promotes the open use of these services among
researchers throughout Japan and encourages international
cooperation.

About IAU Office for Astronomy Outreach
The International Astronomical Union (IAU) Office for Astronomy Outreach (OAO) is IAU’s hub for coordinating its
public outreach activities around the world. The aim is to
build networks to support and disseminate information to
the amateur astronomy and public outreach communities and
to ultimately make it easier for the public to access information about the Universe. The Office for Astronomy Outreach
is based in the National Astronomical Observatory of Japan,
Tokyo.
June 2016

CLEO 2016: Team Builds First Quantum Cascade
Laser on Silicon
Eliminates the need for an external light source for
mid-infrared silicon photonic devices or photonic
circuits
A team of researchers from across the country, led
by Alexander Spott, University of California, Santa
Barbara, USA, have built the first quantum cascade laser on silicon. The advance may have applications that
span from chemical bond spectroscopy and gas sensing, to astronomy and free-space communications.
Integrating lasers directly on silicon chips is challenging, but it is much more efficient and compact
than coupling external laser light to the chips. The indirect bandgap of silicon makes it difficult to build a
laser out of silicon, but diode lasers can be built with
III-V materials such as InP or GaAs. By directly bonding an III-V layer on top of the silicon wafer and then
using the III-V layers to generate gain for the laser, this
same group has integrated a multiple quantum well
laser on silicon that operates at 2 µm. Limitations in Image Source: 3D artistic depiction of multiple quantum cascade lasers
diode lasers prevent going to longer wavelengths where integrated above silicon waveguides. Credit: Alexander Scott
there are many more applications, so the group turned
their attention to using quantum cascade lasers instead.
Building a quantum cascade laser on silicon was a challengAbout the Presentation
ing task made more difficult by the fact that silicon dioxide
The presentation “Quantum Cascade Laser on Silicon at
becomes heavily absorptive at longer wavelengths in the mid4.8 μm,” by Alexander Spott, Jon Peters, Michael Davenport,
infrared. “This meant that not only did we have to build a
Eric Stanton, Charles Merritt, William Bewley, Igor Vurgaftdifferent type of laser on silicon, we had to build a different
man, Jerry Meyer, Jeremy Kirch, Luke Mawst, Dan Botez,
silicon waveguide too,” Spott explained. “We built a type of
John Bowers, scheduled 14:00—16:00, Thursday, 09 June
waveguide called a SONOI waveguide [silicon-on-nitride-on2016 at CLEO 2016, San Jose Convention Center, San Jose,
insulator], which uses a layer of silicon nitride [SiN] underCalifornia, USA.
neath the silicon waveguide, rather than just SiO2.”
The breakthrough could lead to several applications,
About CLEO
Spott explained. “Traditionally, silicon photonic devices opWith a distinguished history as the industry’s leading event
erate at near-infrared wavelengths, with applications in data
on laser science, the Conference on Lasers and Electro-Optransmission and telecommunications. However, there is
tics (CLEO) is the premier international forum for scienemerging research interest in building these silicon photontific and technical optics, uniting the fields of lasers and
ic devices for longer mid-infrared wavelengths, for a range
opto-electronics by bringing together all aspects of laser
of sensing and detection applications, such as chemical
technology, from basic research to industry applications.
bond spectroscopy, gas sensing, astronomy, oceanographic
CLEO: Expo showcases the latest products and applications
sensing, thermal imaging, explosive detection, and freefrom more than 300 participating companies, providing
space communications.
hands-on demonstrations of the latest market innovations
The next step for the team is to improve the heat dissipation
and applications. The Expo also offers valuable on-floor
to improve the performance of these QCLs and to allow them
programming, including Market Focus and the Technology
to make continuous-wave QCLs on silicon. “We generally hope
Transfer programs.
to improve the design to get higher powers and efficiency,”
Sponsored by the American Physical Society’s Laser Science
Spott said. “This brings us closer to building fully integrated
Division, IEEE Photonics Society and OSA, CLEO provides
mid-infrared devices on a silicon chip, such as spectrometers or
the full range of critical developments in the field, showcasgas sensors. Silicon is inexpensive, the fabrication can be scaled
ing the most significant milestones from laboratory to marup to significantly reduce the cost of individual chips, and
ketplace. With an unparalleled breadth and depth of coverage,
many small devices can be built on the same silicon chip—for
CLEO connects all of the critical vertical markets in lasers and
example multiple different types of sensors operating at differelectro-optics. For more information, visit the event website at
ent mid-infrared wavelengths.”
cleoconference.org.
This work is done in collaboration with the U.S. Naval Research Laboratory and the University of Wisconsin, Madison.
Press release from CLEO®: Conference on Lasers and Electro-Optics®
June 2016
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1001 Inventions Celebrates the International
Year of Light and Ibn Al-Haytham at Maker Faire
Cairo in 2016
On 26 March 2016, 1001 Inventions participated at Maker
Faire Cairo to honor the 11th century scientist Ibn al-Haytham
while continuing to celebrate the United Nations proclaimed
International Year of Light and Light-based Technologies 2015
(IYL 2015).
About 8,000 people of all ages, from across Egypt, participated at Maker Faire Cairo, a family-friendly showcase of invention and creativity and a celebration of the global Maker
Movement. The event held at the GrEEK Campus, in the heart
of downtown Cairo, included a special screening of the “1001
Inventions and the World of Ibn Al-Haytham” short film starring late legendary actor Omar Sharif. In his final cinematic
appearance, Omar Sharif takes the lead role in the partly animated film that follows the scientific journey of 11th Century
Arab scientist to discover the nature of light and vision.
1001 Inventions also organized exciting educational handson workshop introducing children to Ibn al-Haytham and his
groundbreaking contributions to the understanding of vision,
optics and light.
This is the biggest event to ever hit the maker community
in Egypt and the Arab World where geeks, artists, engineers,
craftsmen, entrepreneurs and more participated to show, learn
and discover awesome new things and ideas. We believe that
everyone is a maker one way or another. The aim of Maker Faire
Cairo is to entertain, inform, connect and grow this community and the first viewing in Egypt of the 1001 Inventions film
on Ibn al-Haytham, one of the oldest makers of our history,
helps us attain our objectives.
Ahmed Salim, 1001 Inventions Producer and Director,
delivered a talk at Maker Faire Cairo highlighting the remarkable achievements of Ibn al-Haytham in Egypt that revolutionised the world and helped set the Foundations of Modern
Science.
In 2015, the global educational campaign “1001 Inventions and the World of Ibn Al-Haytham” engaged 25 million
people around the world. The campaign continues in 2016
and beyond to engage global audiences through a National
Geographic children’s book on Ibn al-Haytham, the short film

starring legendary actor Omar Sharif, a music album and a music video based on the film by international acclaimed singer
Sami Yusuf, in addition to interactive exhibits, hands-on workshops and learning materials.

About Maker Faire Cairo
Maker Faire Cairo is the Greatest Show (and Tell) in Egypt—a
family-friendly showcase of invention, creativity and resourcefulness, and a celebration of the Maker Movement. It’s a place
where people show what they are making, and share what they
have learned. The event includes numerous workshops from
across the technical and nontechnical fields and a multitude
of talks and keynote speeches from several well-noted figures
from across the community. All this is coupled with the biggest project/maker exhibition for makers from across the region. Each maker showcases his/her pride project to the event
participants that include young makers, families, and also experts in the respective fields. Such network creates a general
ecosystem of people and communities willing to build projects/products that then will lead them to establishing small enterprises and business propelling Egypt to a state of industrial
and financial stability.

About 1001 Inventions
1001 Inventions is an award-winning, British-based organisation that creates international educational campaigns and engaging transmedia productions aiming to raise awareness of
the contributions to science, technology and culture from the
Golden Age of Muslim Civilisation. Over the last decade, 1001
Inventions has engaged with over 200 million people across
the globe, with educational campaigns in cities such as in London, Istanbul, New York, Washington DC, Los Angeles, Kuala
Lumpur, Abu Dhabi and Jeddah. 1001 Inventions works with
a network of international partners and leading academics, and
through its academic partner FSTC (UK), to produce worldclass experiences, interactive exhibits, feature films, live shows,
books and classroom learning materials that are being used by
hundreds of thousands of educators around the world.
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Careers and Awards
Call for Nominations: IEEE Medals and Recognitions

Image: IEEE

Nominations are due 1 July 2016 for the 2017 IEEE Medals and
Recognitions. IEEE Medals are the highest recognition within the
IEEE awards hierarchy, with the prestigious IEEE Medal of Honor
as the premier award. IEEE Medals embrace broad and significant
contributions within the technical fields of interest of IEEE.
IEEE Recognitions reward member’s individual contributions to IEEE, published papers, and corporate advancements
within the IEEE fields of interest.
All IEEE members are encouraged to submit a nomination
for a worthy candidate within their technical fields.
For more information visit http://www.ieee.org/awards or
email awards@ieee.org.

Recognition at OFC 2016
The Optical Fiber Communication Conference and Exposition (OFC), was held from 20-24 March, 2016 at the Anaheim Convention Center, Anaheim, California, USA. A special awards luncheon was held to honor and recognize the recipients.

Photonics Society President, Kent Choquette recognized society
members who have been elevated to the grade of Fellow, and also
participated in the presentation of the 2016 John Tyndall Award.

Alan H. Gnauck received the 2016 John Tyndall Award “for sustained pioneering research contributions that drove commercialization of high-speed, high-capacity, lightwave communication
systems.” This award is jointly sponsored by the Photonics Society,
OSA and endowed by Corning Inc. (Photo: left to right), OSA President, Alan Willner, recipient, Alan H. Gnauck, Claudio Mazzali,
Corning, Inc., and Photonics Society President, Kent Choquette.

Photonics Society members who have been elevated to the grade of IEEE Fellow: (From left to right) Shinji Matsuo, Katsumi Kishino,
David Moss, Rajeev Ram, and Gregory Raybon. Presented by Kent Choquette.
June 2016
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Ieee Photonics Society—Call for Nominations
2017 John Tyndall Award
This award, which is jointly sponsored by the IEEE Photonics Society, the Optical Society, and
is endowed by Corning, Inc., 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. Nomination deadline is 10 August,
2016.

2017 Young Investigator Award
The Young Investigator Award was established to honor an individual
who has made outstanding technical contributions 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.
Nomination deadline is 30 September, 2016.

Please visit the new on-line awards platform to submit your nomination.
https://ieee.secure-platform.com/a/page/society_awards/ieeephotonicssocietyawards
Additional award information and a listing of previous recipients are available here:
http://www.photonicssociety.org/award-info
http://www.photonicssociety.org/award-winners

How to Become Elevated to Senior Member
IEEE Senior Membership is an important recognition of professional development as an IEEE member. It is the highest
grade for which an IEEE member can apply. IEEE members
can self-nominate, or be nominated, for Senior Member grade.
Each newly elevated Senior Member receives a letter of
commendation that will be sent to an employer on the achievement of Senior Member grade. Senior members are also eligible
to hold executive IEEE volunteer positions and receive various
benefits and discounts. To be eligible for application or nomination, candidates must:
• Be engineers, scientists, educators, technical executives, or
originators in IEEE-designated fields.
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• Have experience reflecting professional maturity.
• Have been in professional practice for at least 10 years
(with some credit for certain degrees).
• Show significant performance over a period of at least five
of their years in professional practice.
Prospective members who would like to apply directly for Senior Member grade must first join the IEEE and then submit
the Senior Member application form. There is no additional fee
to apply for Senior Member grade.
Learn more here: http://bit.ly/21zGWr0
To check on the status of a Senior Member application,
visit: http://bit.ly/26WjfwS
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Membership
Women in Photonics “Make-Her Workshop on Light,
Photonics & Fun”
On February 24, 2016, the Women in Photonics Silicon Valley
Chapter held a “Make-HER Workshop on Light, Photonics,
and Fun”, in conjunction with the Sunnyvale Public Library.
The event was designed to inspire girls ages 8–12 to study
STEM and cultivate an interest in light-based sciences. Twenty
pairs of young girls and their moms were led by a multidisciplinary group of women from Stanford University.
By the start of the event, a crowd of girls and their moms eagerly rushed into the room. Four tables were set up with fun, handson experiments demonstrating principles, such as total internal
reflection, refraction, diffraction and visual perception. The room
buzzed with excitement as the mother-daughter teams rotated between tables to try out the experiments and learn about the science
behind them, with demonstrations and discussion facilitated by
the IEEE Photonics professionals and student volunteers.
There was also a telescope set up outside where they could
do some star gazing and play with LED lit fiber optic frisbees.
The girls and their mothers alike were thrilled to meet an inspiring, diverse group of highly accomplished women representing industry, research, and educational institutions from
different age groups and backgrounds.
Over and over again, people expressed deep gratitude for
the event and asked for more. Many inquired about other upcoming events and how they could stay connected with the
Women in Photonics initiative. This event was sponsored by
Women in Photonics, IEEE Photonics Society, WiPhotonics
Silicon Valley and Friends of the Sunnyvale Library.

Experiments Featured
Total Internal Reflection: Optical medical imaging and telecommunications experts Shalini Venkatesh and Juthika Basak explained the basic principles of total internal reflection.
Using a squiggly perspex tube and a laser pointer and prism,
girls learned that when light travels from an optically denser to
optically less dense medium, the light ray can be trapped and
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guided in the denser medium. Shalini and Juthika demonstrated
how light from a flashlight beneath can be guided through plastic optical fibers forming a peacock’s tail, and how filter paper
can be used to change its color. Using an optical fiber test instrument, they explained how information can be encoded onto an
optical fiber by turning the incident laser light on and off.
Reflection and Diffraction: High school physics teacher and
astronomer Val Monticue illustrated spectroscopy, 3D perception
and diffraction simultaneously with an elegant gas lamp experiment. When tubes filled with gaseous elements such as Mercury
and Neon, were viewed with brightly colored diffractive grating glasses, the elemental lines floated in front of the girls, close
enough to touch! Simple mirror mazes demonstrated how the fact
that light travels in straight lines can be utilized to relay images.
Light sources and curved mirrors allowed them to understand how red, green and blue light mixes to form white light
and how curved mirrors can magnify and turn images upside
down. Stanford Ph.D. student Fariah Hayee demonstrated diffraction patterns as formed when lasers illuminate a photonic
crystal formed of dielectric nanobeads.
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Refraction: Hewlett Packard research scientist Janet Chen
and Stanford graduate students Michelle and Alice demonstrated how lenses can be used to magnify tiny print on a map
and how convex and concave lenses bend light in different
ways, through the use of a Light Blox kit from Laser Classroom. In addition, using flower topped glass rods and mineral
as well as baby oil, Michelle and Alice demonstrated concepts
of index matching and that science fiction staple, invisibility.
Outside, long time astronomy enthusiast Sri Priya Sundararajan demonstrated how refraction and lens trains can be used
with a telescope to glimpse distant stars up close.

Visual Perception: Acupressure practitioner and computer
scientist Aline Prentice and Stanford graduate student Alex,
demonstrated the weird and wonderful effects that result when
spinning tops, monsters and buildings and artfully placed lines
intersect with human eyesight. Using a series of fun demonstrations drawn from the Thames and Kosmos Optical Science kits,
we were able to bring the heart of the Exploratorium’s Optical
Illusions exhibits to Sunnyvale library, if just for an evening.
Excerpts from © Sunnyvale Library and Women in Photonics, Silicon Valley
Chapter

A Father’s Perspective About Daughters and
Engineering: Why this parent thinks the field is a
great place to work
By Qusi Alqarqaz

I’m an engineer with two daughters. While the oldest one is
pursuing a college degree in in fashion and business, the other
one is still figuring out what she wants to do in her career. One
possibility is law. However, I asked myself what I could tell her
to influence her to go to engineering school instead.
I have told her that any career she chooses would be acceptable, but I would feel better if she were to pick engineering and
work for a large company. Engineering is everywhere; wherever
you look you will see engineering’s positive impact on humanity. Engineering is a great way to give back to the community,
and a great place for innovative thinkers. You get to work as
part of a team with all kinds of people inside and outside the
field. As an engineer, your abilities are put into practice in
ways you never projected, and you will receive a lot of respect
and be paid well.
Finally, I told her to imagine how life would be like without
engineers. Engineers avert disasters and protect the world. Be
part of that and create a change I said. After all this encouragement and advice, my daughter’s answer was a resounding NO.
She said most of her friends don’t want to be engineers. And
they were never told in school about opportunities in engineer22
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ing so they never considered it. I blame the profession’s reputation. Engineering is often thought of as a job choice for men.
Even though women have made great strides in increasing
their numbers in tech jobs in the last few years, engineering
jobs are still generally held by men. Studies show the number
June 2016

of women in engineering is still low compared to men, and the
percentage of women earning engineering degrees is less than
20 percent. Many women have left engineering to do something entirely different.

Misperceptions
Based on this information, I started asking myself what can we as
engineers do to make a better environment for female engineers?
There’s no reason why women should not work in engineering,
and no real barriers except in the minds of some girls, parents,
and teachers that this is a “man’s” profession. When people think
about engineering, they often think about hard hats, steel beams,
winches, long hours, relocation every few years, and instability.
There is a misunderstanding that engineering involves tedious
or hard physical labor suitable for men only.
Some of the other misperceptions I found from talking to
other young girls and from my own research are that some girls
did not feel they had the skills to be engineers. Either they
were not good at math or science, or didn’t feel they were smart
enough. Some of them said they hadn’t considered an engineering career because they weren’t given sufficient information
about the profession at school. However, not receiving encouragement in school shouldn’t be a reason for not pursuing what
can be a very dynamic, thrilling, and productive profession.
Another reason given was a lack of female mentors. This
absence of a role model makes it harder to motivate the next
generation of young women to enter the profession. Parents
also sometimes act as obstructions against the career choice.
Instead of encouraging their daughters to enter this successful
field, they put up a gender barriers.
But take Edith Clarke, the first female electrical engineer.
She proved that women could be just as successful as men in
the field, and she inspired other women to become engineers
too. In fact, in 1948 she was the first woman to become an
AIEE Fellow, a predecessor of IEEE. Born on a farm, and an
orphan at a young age after her parents died, she chose to turn

Qusi Alqarqaz with his two daughters when they were kids.

her attention to math and physics and changed the course of
her life. She is a pioneer in the industry.
As engineers and parents, we should all be calling for collaboration among employers, parents, schools, and teachers to
address gender barriers and enhance technical education for
girls in middle and high schools. We should also ask schools to
bring in more female engineers to share their experiences with
the next generation. It should be our goal and duty to make a
place for women in engineering.
As a past member for many years of the IET, an engineering
association in the United Kingdom, I was inspired by Naomi
Climer, the organization’s first female president in its 144-year
history. She said, “The lack of gender diversity in engineering
means that the time is now right to encourage employers to
ensure they employ more female engineers”.
I’d like to end with a quote from Edith Clarke: “There is no
demand for women engineers, as such, as there are for women
doctors; but there’s always a demand for anyone who can do a
good piece of work.”
Qusi Alqarqaz is an IEEE senior member who works as an electrical engineering designer and consultant.
© The Institute, April 2016

IEEE Young Professionals Lunch & Learn at OFC 2016
The IEEE Photonics Society and IEEE Communications Society hosted an “IEEE Young Professionals Lunch & Learn”,
sponsored by Finisar, at OFC 2016 in Anaheim, CA. This
Lunch & Learn was aimed at students, young professionals up
to 15 years post-graduation and their professors in the photonics and optics community.
Soft skills are rapidly becoming the hard skills of today’s
work force. This event provided Young Professionals with an
opportunity to better hone their interpersonal skills and receive professional advice beyond the classroom or lab.
Associate Vice President of IEEE Photonics Young Professionals, Dr. Meredith Hutchinson from the Naval Research
Laboratory, kicked off the event by highlighting the IEEE resources, such as mentoring, the IEEE Jobsite, local chapters,
interactive online tools, graduate students and professionals
June 2016

entering the workforce can use as career aides. The core mission of the IEEE Photonics Young Professionals Program is
to provide professional development opportunities to Young
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Professionals and create the building blocks for lifelong and diverse professional networks. Hutchinson explained that while
school ties end at graduation, the support IEEE Photonics lasts
through a photonics professional’s entire career.
In 2015, the IEEE Photonics Society rolled out plans to provide needed career support for soon to be graduated students,
i.e. undergrad and graduate levels, and enable better networking between its senior and younger members. As a result, volunteer leads are developing new online content, such as webinars,
WebXs, and MOOCs, geared to help develop technical and
professional skills. Hutchinson also explained at the Lunch and
Learn how she is in the early stages of creating a society wide
mentoring community-based, volunteer model. She is looking
for volunteers to act as mentors of the IEEE Photonics Society’s
Student Chapters. Mentors will support the Young Profession-

als program by organizing conference events, mixers, meet-ups,
industry days, resume building/interview prep workshops, etc.
Hutchinson then introduced Dr. Lola Awoniyi-Oteri, IEEE
Communications Society (COMSOC) Young Professionals
Rep, who explained the various activities COMSOC organizes
in order to encourage social and technical collaborations. Examples were executive and industry forums as well as the Society’s Young Professionals presence at IEEE GlobeCom 2015,
through panel discussions and Young Professional awards.
After the introductory talks and networking hour, Distinguished Guest Speaker Dr. Simon Poole gave a talk on “Confessions of a Serial Entrepreneur: 30 Years of Photonic Startups in Academia and Industry.” Dr. Simon Poole, IEEE Fellow,
is the Director, New Business Ventures at Finisar, company
sponsor of the event. Every company—even the largest household names such as Google or Apple or even IBM - begins life
as a start-up. Drawing on experience gained from Dr. Poole’s
extensive start-up history, his presentation looked at how some
of the companies and research groups in which Dr. Poole has
been involved got started, what they did and how they subsequently developed and thrived. The presentation aimed to
inspire researchers who are considering how to commercialize
their research to take the next steps and move out of the research lab and into the brave new world of commercialization.
If you are interested in volunteering for the IEEE Young
Professionals program, please email PhotonicsSociety@ieee.
org for more information.

IEEE Photonics at SXSW 2016
IEEE Tech for Humanity Series
Graduate student volunteers raise awareness about the wonders
light-based sciences and pre-university STEM Outreach
At the IEEE SXSW 2016 Tech for Humanity Series, the
IEEE Photonics Society was given the opportunity to showcase
its various outreach programs to SXSW attendees and IEEE
members interested in advancing technology for the benefit
of humanity. The theme for the night was “Party like an Engineer”, where attendees networked with world-renowned
technologists and tinkered with various hands-on demos from
IEEE’s respected societies.
The IEEE Photonics Society’s Student Outreach Ambassador Program got involved by recruiting 4 students from the
University of Texas at Austin to give “Wonders of Light” DIY
hands-on demos on pre-university light science curriculum.
The different demos, ranging from holograms to laser transmission, displayed the types of K-12 in-classroom exercises our
Student Outreach Ambassador volunteers perform throughout
the year at the grassroots, chapter level. The goal was to inspire
attendees to in turn, join the program and encourage light
based sciences in the home or in their local community.
Graduate student, Hsien-Yu Liao, allowed attendees to explore the ghostly world of reflection and virtual images with
a PepperGram Projector kit, offered by Laser Classroom. He
24
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explained how one could use an upside down pyramid made of
a light, thin, highly reflective plastic and produce what looks
like a hologram with nothing more than a specially formatted
YouTube video. The science behind this illusion, based on Pepper’s Ghost—a theater effect dating back to the 16th century.
With a Spectra Sound: Music Transmission Device, Graduate Student Nish Nookala demonstrated how to transmit
sound from a smartphone with laser technology. This activity
consisted of transmitting audio signals (music) over a beam of
light by using a simple laser pointer. With the DC voltage of
3 AAA batteries, the AC voltage from an audio player, and a
June 2016

capacitor all connected to a laser pointer, attendees amplitude
modulated laser light. The amplitude modulated beam of light
from the laser pointer produced a voltage signal that tracks the
audio signal from the music player. A photodetector captured
the laser beam light and acts as the receiver.
Graduate Student, Karun Vijay, held a demo on exploring
invisibility with a kit devised by Laser Classroom. The Invisibility Kit allowed attendees to use a set of 4 lenses, a meter
stick and a little bit of math to make ordinary objects disappear.
Making use of the refractive nature of light, the lenses caused
light to bend around objects, rendering them invisible. The
whole idea stems from the Rochester Cloak. Inspired perhaps
by Harry Potter’s invisibility cloak, scientists have recently

developed several ways—some simple and some involving new
technologies—to hide objects from view.
Seungyong Jung, Post-Doctoral candidate, gave instructions on the basic wonders of light, i.e. reflection, refraction,
diffraction, color spectrums, vision, shadows and more! With a
set of three LEDs, red, green and blue, acrylic lenses, mirrors,
and diffraction grating this volunteer showed how easy it is
to get young minds excited about light. Hundred attendees
participated in the activities and by the night’s end, the volunteers recruited sixty plus new Student Outreach Ambassadors
on behalf of the IEEE Photonics Society.
During the IEEE SXSW Tech for Humanity Party, Community Outreach and Development Manager, Lauren Mecum,
held an informative display on the SolarAid “Speed of Light”
Campaign, online platform that explains the negative impact
kerosene has on 500 million plus people in Africa and the solar
solution to the problem. In partnership with SolarAid, a notfor-profit with the hopes of eradicating the kerosene lamp from
Africa by 2020, the IEEE Photonics Society is providing access
to solar lights in some of the most remote regions of the world
and has built an online movement to give the IEEE community
the opportunity to get involved.
If you’d like to learn more about the Student Outreach Ambassador activities described or the SolarAid “Speed of Light”
Campaign, please reach out to PhotonicsSociety@ieee.org for
more information.

Member Spotlights
IEEE Members who have recently made headlines and received
recognition in the photonics and optics community

Willner Receives National Science
and Engineering Fellowship
In March 2016, Dr. Alan Willner, IEEE Fellow and professor
in the Ming Hsieh Department of Electrical Engineering at
the University of Southern California, Viterbi School of Engineering, was awarded to receive the National Security Science
and Engineering Faculty Fellowship (NSSEFF). The five-year
award totals $3 million and is considered the largest singleJune 2016

investigator basic research grant program that the Department of Defense
offers.
Willner, a key figure in the fields
of optics and photonics, has spent the
past few years experimenting with
twisting data-carrying electromagnetic beams and then combining multiple
twisted beams together to send large
amounts of data across open space.
With this new award, his research
IEEE Photonics Society NEWSLETTER
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group can explore what else these twisted beams might be used
for—and other ways to manipulate them.
Willner has received numerous honors and awards, and he
has held leading roles in his field, including co-chair of the
U.S. National Academies Study on Optics and Photonics,
President of the IEEE Photonics Society and President of The
Optical Society.
Excerpts from © USC News.

IEEE Fellow to Lead Cancer Research Center
Turkish Prof. Dr. Sadık Esener, IEEE Fellow, is set to lead a new center founded
in June 2015 under the Oregon Health
and Science University (OHSU) Knight
Cancer Institute. The center, which was
designated to conduct research on early
cancer detection, received a donation
of $1 billion for its launch, with $500
million coming from the institute’s
namesake, American philanthropist Phil
Knight, who is famous for co-founding
sports apparel brand Nike.
The Knight Cancer Institute is the world’s leading center
for studies on the development of personalized cancer treatment medicines. With more than 200 personnel, it conducts
research on cancer biology, leukemia and boosting the immune
system to prevent and stop cancer.
Esener leads UCSD’s OptoElectronic Computing Group,
and is the director of the DARPA-funded multi-university
Center for Chips with Heterogeneously Integrated Photonics
(CHIPS), the 3D-Opto-Electronic Stacked Processors industry/university consortium; and the Fast Readout Optical Storage (FROST) Industry consortium. Esener is an internationally known expert in photonics and opto-electronics and he
has been closely involved with five startup companies based
on technology developed in his laboratories—and holds 15
patents in these areas.
Excerpts from © Daily News Turkey.

IEEE Fellow Wins Oscar for Optical
Semiconductors
The U.S. Academy of Motion Picture Arts and Sciences presented IEEE Fellow Larry Hornbeck with an Academy Award
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of Merit—its highest honor in the category of science and
technology.
Hornbeck, a research fellow at Texas Instruments in Dallas,
was cited for inventing the digital micromirror device (DMD),
an optical semiconductor found in TI digital light processing
(DLP) projectors.
Micromirrors—some 8 million on the 4K resolution version—tilt to turn pixels on and off by steering light. Hornbeck
began working on an analog version of the technology in
1978; he developed the digital device in 1987; TI sold the
first chipset in 1996; and Hornbeck saw the first major motion picture screened using the technology in 1999. Today
the vast majority of theaters that project movies digitally
use DLP.
Excerpts from © The Institute and IEEE Spectrum.

UD Honors IEEE Fellows with Alumni Awards
A Distinguished Achievement Award was presented to IEEE
Fellow Dr. David C. Munson, Jr. by the University of Delaware (UD). This award is the most prestigious honor bestowed
upon alumni of UD’s ECE Department. Individuals receiving
this award have distinguished themselves through significant
contributions in engineering research, practice, education or
business.
Munson’s research is focused on signal processing issues
in imaging systems, especially synthetic aperture radar. He
is co-founder of InstaRecon Inc., which is commercializing
fast algorithms for image formation in computer tomography. He is co-author of the Infinity Project textbook on the
digital world, which has been used in about 400 high schools
nationwide.
Munson is a fellow of IEEE, past
president of the IEEE Signal Processing Society, founding editor-in-chief of
the IEEE Transactions on Image Processing, and co-founder of the IEEE
Int ernational Conference on Image
Processing, an IEEE Photonics Technically Co-sponsored Conference. In
addition to multiple teaching awards
and other honors, he was presented an
IEEE Third Millennium Medal.
An Outstanding Service Award was
presented to Dr. Edward J. Coyle, a
1978 University of Delaware graduate. This award acknowledges alumni
who, through dedication and exemplary volunteer service, illustrate broad
leadership in support of the aims and
objectives of the department. Honorees recognized by this award have
set a strong example for their fellow
alumni through their exceptional contributions to teaching ECE faculty and
students.
Coyle is the John B. Peatman Distinguished Professor of
Electrical and Computer Engineering at Georgia Tech and a
June 2016

Georgia Research Alliance Eminent Scholar. He is the founder
and director of the Vertically Integrated Projects (VIP) Program, which integrates research and education by embedding
large-scale, long-term teams of undergraduates in the research
efforts of faculty and their graduate students.
Coyle was a co-recipient of the U.S. National Academy of
Engineering’s 2005 Bernard M. Gordon Prize for Innovation
in Engineering and Technology Education. In 1998, he was
elected a fellow of IEEE for his contributions to the theory of
nonlinear signal processing.
Excerpts from © UD Daily.

Women in Photonics Member of the Month
The IEEE Photonics Society Women
in Photonics initiative honors Dr.
Jane Simmons as its Women in Photonics Member of the Month. Jane
M. Simmons has been involved in the
research and development of optical
networks for 20 years. She currently
is the founder of Monarch Network
Architects, which provides optical
network architectural services and design tools. She served as the subject
matter expert on optical networking for DARPA for six years, and made significant technical
contributions to DARPA’s CORONET program on dynamic,
highly-reliable networks.

Simmons currently serves at the Chair of the IEEE Photonics Society Fellow Evaluation Committee. As Chair, she is responsible for overseeing the Society’s recommendations to the
IEEE Board of Directors for nominees to be elevated to the
grade of Fellow.
Simmons has also served on the technical program committee of several conferences, including OFC and ICC. She has
been an OFC Networks Subcommittee Chair and was a member of the OFC Steering Committee for six years. From 2004 to
2009, she was an Associate Editor of the IEEE J-SAC Optical
Communications and Networking Series. From 2009 to 2012,
she was an Associate Editor for the Journal of Optical Communications and Networking, and is currently on its steering
committee. She teaches a course on optical network design at
OFC, and is the author of the textbook Optical Network Design and Planning, now in its second edition.
Through pioneering algorithmic and architectural optimizations, she played a significant role in the adoption of
all-optical networking in telecommunications networks. Simmons worked at Bell Labs/AT&T Labs Research, where she
conducted research on backbone, regional, and broadband access networks. She received a B.S., Summa Cum Laude, from
Princeton University, and S.M. and Ph.D. degrees from MIT,
all in Electrical Engineering.
Dr. Simmons is a Fellow of the IEEE and is a member
of Phi Beta Kappa, Tau Beta Pi, and Sigma Xi honor societies. She is a member of the IEEE Photonics Society Fellow Evaluation Committee, Affiliation: Monarch Network
Architects
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AViOniCs And VEhiClE
FiBEr-OPtiCs And PhOtOniCs COnFErEnCE

31 October - 3 november
CO-lOCAtiOn with
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intErnAtiOnAl tOPiCAl MEEting On
MiCrOwAVE PhOtOniCs
hilton long Beach, long Beach, California UsA
gEnErAl ChAir: Michael hayduk, UsA
PrOgrAM ChAir: Jason McKinney, UsA
www.AVFOPandMwP.org
www.Photonicssociety.org
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Photo image credit: 2015 Image Contest Winner: Yuebing Zheng, The University of Texas at Austin

29th Annual Conference
of the IEEE Photonics Society
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2-6 October
Hilton Waikoloa Village
Waikoloa, Hawaii USA
General Chair

Thomas Clark
JHU Applied Laboratory, USA

Member-at-Large

Hilmi Volkan Demir
NTU Singapore, Singapore and
Bilkent University, Turkey

Program Chair

Amr Helmy
University of Toronto, Canada

www.IPC-IEEE.org
www.PhotonicsConferences.org
www.PhotonicsSociety.org
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Introducing IEEE Collabratec™
The premier networking and collaboration site for technology
professionals around the world.

IEEE Collabratec is a new, integrated online community where IEEE members,
researchers, authors, and technology professionals with similar fields of interest
can network and collaborate, as well as create and manage content.
Featuring a suite of powerful online networking and collaboration tools,
IEEE Collabratec allows you to connect according to geographic location,
technical interests, or career pursuits.
You can also create and share a professional identity that showcases key
accomplishments and participate in groups focused around mutual interests,
actively learning from and contributing to knowledgeable communities.
All in one place!

Learn about IEEE Collabratec at
ieeecollabratec.org

Network.
Collaborate.
Create.

IEEE ResumeLab
Helping IEEE members gain a competitive
edge in the employment process.

IEEE ResumeLab is an online service that allows IEEE members
to develop a resume or curriculum vitae using specialized
tools tailored for each step of the job seeking process.

Resumes/Curriculum Vitae
- Select from a wide array of templates geared toward specific
industries, sectors and work experience stages.

Letters
- From cover letter to post-interview thank you letter, ensure
optimal communication throughout the hiring process.

Skills Assessment
- Highlight the skills that you possess, your competency
in those skills, and what makes your experience
with these skills unique.

Mock Interviews
- Prepare for the real thing by selecting an interviewer
and the type of questions they’ll ask.
- Choose to record your interview for evaluation
and feedback.

Video Resumes
- Record custom video messages for potential employers.

Portfolios
- Upload and organize your past work to present to
potential employers.

Share Online
- Publish and share everything you create on a publicly
viewable website.

Visit IEEE ResumeLab to learn more - www.ieee.org/resumelab
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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 Society’s Field of Interest is lasers, optical
and photonic devices, optical fibers, and associated lightwave technology and their systems
and applications. The society is concerned
with transforming the science of materials, optical phenomena, and quantum electronic devices into the design, development, and manufacture of photonic technologies. The Society
promotes and cooperates in the educational
and technical activities which contribute to
the useful expansion of the field of quantum
opto-electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE societies and councils
in the form of joint publications, sponsorships
of meetings, and other forms of information
exchange. Appropriate cooperative efforts will
also be undertaken with non-IEEE societies.
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New Features Streamline Your Workflow
OpticStudio is the essential design, modeling, and
optimization software platform for optical engineers. By
combining an intuitive user interface with complex physics
and interactive visuals OpticStudio drives faster innovation
while reducing development costs.
• Easily create lens designs that incorporate all manufacturing
aspects, including mounting edges, and chip zones that
extend beyond the traditional clear aperture

• Accurately and easily analyze stray light and scatter for

opto-mechanical designs with a single-step conversion tool
that includes all aspects of source and detection data

• Measure light on any object or objects including arbitrary

CAD parts with a single check box to optimize illumination
of target areas

To enhance the usability OpticStudio includes a
comprehensive set of support modules within the
software, including stock lens and materials catalogs, user
help files, links to knowledgebase articles, and more. To
ensure maximum productivity OpticStudio includes each
of these modules at no additional cost.

Explore our new features
www.zemax.com

OpticStudio software images of an ultraviolet photolithographic lens system for
etching micro-electronic circuits shown as both a sequential cross section layout
and as a non-sequential 3D shaded model layout.

