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Editor’s
Column
President

I hope everyone’s summer has been going well! Lots of
photonics and fun! For me, it’s the middle of the summer
conference season and I have just returned from the IEEE
Photonics Society Summer Topicals where we had several great topics and many fun events! Pretty soon, at the
end of September, I will go to ECOC in Dublin and the
IEEE Photonics Conference (IPC) which will take place
in San Antonio Texas. At IPC we will have some dedicated newsletter events which I encourage you to attend!
There is a preview of IPC in this newsletter describing
the fascinating research from our community!
We have a lot of great articles in this newsletter! In
particular, we are starting a new industry engagement
column led by Dr. Simon Poole of Finisar Australia. In
the first article, he interviewed Dr. Steve Frisken, a leader
and photonics entrepreneur! You can learn about Steve’s
journey from theoretical physics all the way through
R&D to successful photonics CTO.
This newsletter features several articles on diversity
and inclusiveness highlighting the society’s efforts to
welcome everyone into the world of photonics. Ursula
Keller, the women in photonics member of the month,
received the IEEE Edison Medal. I’ve been a big fan of
her VECSEL and MIXSEL work since I was in graduate
school. The “Diversity, Inclusion, and Globalization” article describes some of the events the society is holding
across the globe written by the IEEE Photonics Diversity
Oversight Committee.
The research highlights article is from Professor Martin Lavery from the University of Glasgow, one of our
associate editors. It’s entitled “Measuring Beyond Intensity: The Future is Reconfigurable and Dynamic Optical
Devices” and describes the many things you can do with
structured light such as communications and optical
sensing. Martin is an expert at bringing people together
for collaborations and has a cool website, superpixels.org,
describing his latest efforts. Please read the article and
contact the author for further information!
I want to emphasize that we want to hear news from
you! Students, young professionals, and experienced
members can inquire about submitting an article! Don’t
be shy, and please contact me, the staff, or any of the associate editors if you are interested to contribute no matter how new you are to the society. As always, I hope you
enjoy reading the articles!
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President’s
Column
I am writing this column from China where I am attending various conferences, visiting institutions and connecting with industry partners to promote our Society. All while, encouraging
our colleagues working in Photonics to join our family here at
the IEEE!
In July, I attended the Lindau Nobel Laureates meeting to lead
an Australian delegation of young scientists. This year’s meeting
focused on “Physics”, which afforded 600 young scientists and
physicists to interact with 39 Nobel Laureates during the week, ask
questions and listen to their inspiring stories. The main message
for the attendees was to choose something you are passionate about,
enjoy what you do and persevere with your work; in turn, cultivate
good things to follow. Young scientists included final year bachelor degree students, PhD students and post-doctoral fellows under
the age of 35 (exemptions are given for career breaks), who are not
holding a permanent position. Many Nobel Laureates representing
the Photonics and Optics fields participated in the meeting including 2018 Physics Nobel Laureates Donna Strickland and Gerard
Mourou, who both gave great talks covering the development of
‘chirped pulse amplification’ and future applications of short pulse
lasers. Donna was a star at the meeting considering that she is only
the third woman Nobel Laureate in the history of Physics prizes.
Furthermore, new SI units came into effect earlier this year
based on fundamental constants that I was not aware of until
recently. Klaus von Klitzing and Bill Phillips gave excellent
talks about this while at the meeting. Many panel discussions
were held over the course of the week involving young scientists as well, including our Diversity Oversight Committee
Student Rep Niamh Kavanagh.
All Nobel Laureates gave their time generously starting with
breakfast meetings and late into dinner meetings. Next year the
meeting is going to focus on “Interdisciplinary Science” and they
are expecting about 70 Nobel Laureates. Young scientists need
to apply to their National Academies and/or National Funding
Agencies, and the Lindau meeting organizers evaluate the nominated candidates to then choose the participants, as they receive
more nominations than they can accept. If you are a young scientist working in interdisciplinary fields, I encourage you to explore the possibility to attend the 2020 meeting. Every year the
theme changes, so please be on the lookout for future opportunities if you are not working in interdisciplinary fields.
In addition, congratulations go out to all the IEEE Photonics Society award winners for 2019. I am pleased that longtime volunteer of the Society, Amr Helmy, is the recipient of
2019 Distinguished Service Award. Amr has been an excellent
volunteer contributing to membership and conferences of the
Society over many years and has been a pleasure to work alongside. Other award winners are: Aron Kressel Award, Luke J.
Mawst of the University of Wisconsin; Engineering Achievement Award, Holger Schmidt of University of California Santa
Cruz, and, Aaron Hawkins of Brigham Young University;

Quantum Electronics Award, Luigi Lugiato of the University of Insurbia Italy; William Streifer Scientific Achievement
Award, Bahram Javidi of the University of Connecticut; Young
Investigator Award, Junjie Yao of Duke University.
Sincere congratulations again to all the winners and thanks
to their nominators for supporting peers and colleagues’ contributions. The more we build each other up, the better we all
grow together as a community!
In other news, the IEEE Photonics leadership has been heavily
discussing scientific publishing in terms of impact factors, subscription and open access models recently. During my travels, I
have heard from young researchers in many countries that they are
under pressure to publish in high impact journals. Impact factor is
only an indication that it is a popular journal; however, not necessarily a true representation of quality of the research published in a
journal. Citations for papers are also an indication that a particular
field is popular, but this doesn’t mean that the quality of research
is any better than a paper published in a field which is not as popular or typically receives less citations. Sometimes community work
in a particular field is not large enough to garner many citations.
There are many papers which led to Nobel Prizes that were not
published in the “so called” high impact factor journals of today.
We need to educate administrators in funding agencies and institutions that research can’t be judged just based on impact factor of
the journal it is published in or based on the number of citations.
With funding agencies and the public demanding free access to publicly funded research, pressure is there to move to
open access publishing. The challenge for the research community is that how to find funds for open access publication costs
while research budgets are shrinking. What will happen to
communities who can’t afford to pay for the open access costs?
Most interestingly there is no real correlation between impact
factors and open access journals, though there is a perception of
papers published in open access journals that lead to more citations. Can we find philanthropic funds to support open access
journals which don’t need payment by the institution or the author, which will allow free science to all and eliminate burdens?
It will be interesting to see how the scientific publishing
evolves in due course of time and how our Society leadership
answers those needs leading into 2020!
Also, please remember to vote in this year’s IEEE Election! You
should be receiving instructions through your membership email
this month on how to cast your ballots. This year our very own,
Dalma Novak, is running for Division X Director, the designated
division for the IEEE Photonics Society within the parent IEEE.
Take time to show your support for your candidates of choice!
With warm greetings,
Chennupati Jagadish
Australian National University, Canberra
c.jagadish@ieee.org
IEEE PHOTONICS SOCIETY NEWSLETTER

Research Highlight

Measuring Beyond Intensity: The Future is
Reconfigurable and Dynamic Optical Devices
Dr Martin Lavery, Associate Professor, James Watt School of Engineering,
University of Glasgow.
We observe the world around us predominantly through the
measurement of optical intensity. Although powerful, this
leaves the other fundamental optical degrees of freedom, phase
and polarization massively under-utilized. Our tendency to
solely use intensity results from the often static sensor technology that is available, which offer very limited ability to
dynamically reconfigure their function or perform any optical processing. In recent years the study of spatially structured
optical fields has led to many impressive demonstrations in
stimulated emission depletion (STED) microscopy, optical
trapping, remote sensing, imaging [1– 4] systems [5, 6], light
detection and ranging (LIDAR) [7], communication systems
[8, 9], single pixel imaging and quantum information [10,
11]. These scientific advances have radically changed the landscape of their respective fields, where STED microscopy earned
a Nobel Prize in 2016. The common link between these scientific advances is a shift from simple intensity measurements
to fully utilizing the phase and polarization of optical fields.
Communication research has been one of the major driving
forces behind much of this move arising from huge capacity demand being placed on our network infrastructure, where space
division multiplexing, utilizing multiple spatial orthogonal
modes of light can be layered to dramatically increase the information carrying capacity in optical fiber systems [7]. Challenges
facing wide scale deployment optical links in the access and metro networks, driven by both increases in home data consumption
and the impending roll out of data hungry 5G cellular networks,

are reinvigorating the interest in using point-to-point free space
optical links to avoid the impending data crunch in the current,
largely copper, infrastructure in many cities. Free-space optical
systems are also providing an exciting option for connecting rural
and low-income communities, Figure 1, with lower deployment
costs and higher infrastructure security as compared to installed
fiber systems [12]. These digital links can lead to economic
growth, which is usually a driver for further sustainable infrastructure investment in the future. Facebook and Google are two
of the leading companies that are pushing this vision of connecting rural communities with the ambitious composite terrestrial,
high-altitude and satellite system to cover both medium- and
low-density populations. A push towards high capacity freespace optical linkages at a minimum of 10-Gbps operating over
a few km’s in distance would be required to provide this much
needed hop to bridge the gap to cable infrastructure.
Traditionally, the deployment of free-space optical systems have
been hampered by the complexities involved in establishing and
maintaining optical links in harsh and turbulent environments.
Further, for free-space systems to offer equivalent or greater capacity than fiber systems the deployment of many physically separable channels is crucial to replicate the bundles of fibers network
operators install. Spatial multiplexing has exciting possibilities in
free space to replicate this architecture. In spatial multiplexing
one engineers the phase, polarization and intensity of the wavefront of propagating optical fields. Specific forms of this shaping can provide orthogonal modes one can combine to provide
independent and separable modes for increase system capacity and usability. Although promising,
the use of these modes in free space is practically
challenging, as your chosen degree of freedom for
encoding is space, which is the one thing that varies the most in a free-space communication link.
However, this challenge has captured the imagination of many physicists and engineers, where
the challenges in deploying these links are rapidly
being resolved by a burgeoning field of researchers. The Structured Photonics Research Group at
the University of Glasgow in Scotland, which I
lead, have been working to develop a deeper understanding of turbulent environments for both
correction and environmental sensing.

Figure 1. Free-space optical links could bridge the digital divide in rural communities. These communities access to fiber is limited due to cabling being
routinely stolen and often needs to be deployed in harsh environment.
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Turbulent Channels—Chaos
in the Air
Turbulence is an interesting phenomenon, quoted
by Richard Feynman as “the most important

unsolved problem of classical physics.” In its simplest form, it
is the local changes in temperature and pressure that arise from
solar heating, wind movements and the local environment,
Fig. 2. However, the simplicity of the explanation stops there
as this array of environmental factors leads to a chaotic system
that can currently only be modelled by considering random
statistics. The most widely used statistical model for turbulence behavior is Kolmogorov theory, that explains the random variance to be determined from a power law: instead of;
1 6z ^r1h - z ^r2h@2 2 = 6.88 r1 - r2
r0

5/3

,

where z ^r1h and z ^r2h are particular instances of randomly varying phase and r0 is the Fried parameter, which is a measure of
the transverse distance scale over which the refractive index is
correlated. To characterize the D/r0 of turbulence on the optical system, the ratio D = r0 is considered, where D is the aperture of the system. This ratio sets two limiting cases, when
D = r0 < 1: the resolution of the system is limited by its aperture, and second in the case of D = r0 > 1: the atmosphere
limits the system’s ability to resolve an object. One can map this
random variation into many modal basis sets to represent turbulence in the modal set that best suits one’s system. When one extends this theory to emulate thick optical turbulence, a cascaded
set of turbulence screens is needed. To fully model propagation
either computationally or in the lab one needs approximately 1
phase screen for every 10–70 meters of real-world propagation,
depending on the particular turbulent environment, Fig. 3 [13].
As structured optical modes become a solution of choice in
optical systems, it is important that our propagation models
can fully predict the effect of atmospheric turbulence on these
modes. Although very advanced, the majority of adaptive optics
are optimized for thin phase turbulence and designed to natively

Figure 2. In free-space optical links, the changes in temperature
and pressure along the link lead to local changes in refractive
index that aberrate a propagating wavefront.
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Figure 3. (a) Simulated 1500 m free space optical channel. The spatial position of the constituent optical vortices. (b) The accumulative phase error arising from propagation over the link. (c) A high order OAM mode splits into three distinct split vortices. The image
is slightly smoothed to more clearly reveal the location of the phase vortices [13].
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Figure 4. (a, c) Post correction in a similar way to astronomical adaptive optics system using a guide star probe and corresponding
inter-channel crosstalk for a mode carry l = 3. (b, d) Pre-correction, i.e. predistortion, of the beam before propagation over the channel. (c, e) Full conjugation of the field and propagation back through the turbulent environment [13].

correct for a planar wavefront, i.e one with a flat wavefront with
no patterned phase profile. These two optimized parameters are
unfortunately not well matched with the challenges in point to
point free-space optical links, that have both non-planar wavefronts and generally are propagating through long distance
links that cannot be readily expressed as a single-phase screen.
This means that one cannot truly correct the effects resulting
from the turbulent beam propagation.
As no real formal data on the propagation dynamics of high
order structured light existed, we partnered with the Leuchs
Division at the Max Plank Institute for the Science of Light
in Erlangen to build a free-space channel between two buildings separated by 1.6 km. We wanted to explore how Orbital
Angular Momentum modes propagate in deep turbulence.1
The link was fairly representative of real deployment scenario
where the beam pasted over buildings, roads, and rivers. The
purpose of these tests was initially to confirm whether or not
one could apply standard off the shelf adaptive optical components to beat this kind of turbulence. Unfortunately, we did
not confirm this and in fact we were unable to draw a direct
comparison to many of the recognized theoretical predictions
of how beams carry OAM would propagate over similar simulated free-space channels.
So what happened? Well our study indicated that a phenomenon known as vortex splitting occurs during free-space
propagation in turbulent environments. This effect is somewhat similar to smashing a spinning top with a hammer, it will
break into smaller discrete vortices that retain an equal share
of orbital angular momentum. For OAM modes, this share is
l', which is the fundamental quantized momentum of these
1

M. P. J. Lavery, et al., Science. 341, 537–540 (2013).
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fields. This effect becomes very apparent as one moves from
the thin-phase turbulence regime into the thick phase regime,
where one can see what appears to transition between planar
phase shifts, where vortices remain at the center of the optical
beam and chaotic turbulent flow leading to the splitting of the
high order OAM mode into multiple vortices that drift away
from the beam center, Fig 3.
This splitting of high order beams is particularly detrimental for communication schemes, as it does not lead to manageable turbulent sides bands in the received signal. It will change
the entire mode one measures at the end of the link. The propagation of these modes in air is, in effect, much more similar
to the propagation of light in few or multi-mode optical fiber
than previously thought, where complex mode coupling in the
turbulent air yields considerable changes in both the phase
and, importantly, the intensity of the optical field at every one
of the cascaded phase screens. This fact means effective correction is very difficult with standard single plane optical modes.

Recovering the Field
In short links, generally below 400 m in length, one is in the
thin-phase turbulence region where aberration can be represented as simple relative phase shifts across the aperture of the
beam. In this situation, one can readily use standard adaptive
optics that correct only for one phase screen. Indeed, in these
systems using guide star is perfectly valid as the correction for
a planar wavefront is exactly the same for high-order shaped
wavefronts. Over the years many examples of nice experimental
systems have incorporated this adaptive optical approach both
in the lab and over short lengths.
In long links, above 400 m in length, the experimental tests
that have been conducted is much lower, where the longest

reported links (140 km) were only able to recover a distorted by intensity profile of the ring without ever analyzing the
phase. As can be seen in Fig. 4, the challenge is much greater
in correcting modes in true turbulent flow where the light
is scrambled both in position and direction. Using our experimentally validated propagation model, we computationally compared different approaches to turbulence correction,
including post-correction, similar to adaptive optics at the
receiver telescope of astronomical imaging systems, pre-corrections at the transmitter where the mode is spatially shaped
before going through the turbulent link, and full phase conjugation where the full channel is replicated. We find in this
situation that the only true correction is phase conjugation,
however even losing a small amount of light during propagation can lead to errors in this correction.
This requirement for effective phase conjugation of the received field is in fact very similar to approaches needed to correct for mode propagation in multi-mode fiber, where small
perturbation can lead to complex mode coupling across hundreds of modes means the full transfer matrix must be computed to mitigate mode coupling. The process for doing this
type of transfer is multi-input-multiple-output (MIMO) digital signal processing, a technique widely used in multi-antenna radio systems, which determines the mode coupling and
subsequently digitally corrects the received optical signal to
recover the intended data. This strongly suggests MIMO DSP
is the route to beating turbulence for high-light level communications, but in situations where one is photon starved or
very secure systems, ie quantum communications, continuous
DSP is not applicable. Therefore, we require all optical MIMO
inspired systems to communicate or sense in deep turbulence
environments.

Dynamic and Adaptive Optics is the
Future for these Systems
The challenges in all optical processing led to the formation of
a global team of researchers to develop truly adaptive, all optical transformation optics. This team forms the core of our consortium SuperPixels, a European Commission funded Future
and Emerging Technologies project, that will deliver a new
technology platform that will inherently be able to perform all
optical versions of MIMO DSP techniques. This platform will
be able to dynamically correct for turbulent environments and
will have impact on a broad spectrum of cross-disciplinary areas such as nano-particle detection, compact atmospheric corrected imaging systems, endoscopy, coherent communications
and on-chip processing of structured light.
To achieve this we will create an integrated photonics device that is based on a mesh of several hundred Mach-Zehnder
interferometers, which will be used to dynamically map phase
and polarization, with the ability to fully transform any incident optical field. We expect this technology will support a
number of potential applications that include visualizing normally invisible nano-particles through phase mapping, imag-

Figure 5. Cascaded sets of max-zehnder interferometers can
be used to fully transform an optical field on chip. More info:
superpixels.org

ing through multimode optical fibers, reconfigurable quantum
communication links and mapping of airflow and particulates
through phase and polarization retrieval. Currently, we observe
the world around us predominantly through the measurement
of optical intensity. However, with the technologies of the future there will need to be new dynamic optical platforms that
will enable the full utilization of the fundamental properties of
light. We are developing a compact and multi-functional photonic integrated chip that could be installed into phones, microscopes, cameras, communication and environmental monitoring systems, becoming a central part of the way we collect
and process optical information.
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Industry Engagment
Embracing Risk: A CTO’s Journey From Theoretical
Physicist to Serial Photonics Entrepreneur
This is the first of series of columns where the IEEE Photonics
Society Industry Engagement Committee, in conjunction with
EPIC, the European Photonics Industry Consortium, talks to
CEOs and CTOs of Photonics companies about their career.
In this initial instalment, Simon Poole talks to Steve Frisken,
an Australian technology entrepreneur and inventor who has
founded several successful start-ups in optical communications
and medical imaging. Steve holds 38 US patents and is CEO
of Cylite Pty Ltd, a company based in Melbourne, Australia
that he co-founded and is developing diagnostic systems for
Optometry and Ophthalmology.

SP. Your PhD Was in Nuclear Magnetic
Ordering. How Did You Get from there
into Photonics?
SF. Finishing my PhD, the choice was to stay in academia or
move into something that could have a real impact. There
weren’t any opportunities for real world applications that I could
see in nuclear magnetic ordering at nanoKelvin temperatures.
Opportunity presented in the form of a research job at the
Overseas Telecommunications Corporation (OTC). It was not
an opportunity that I was qualified for in any real way, but
an optical physicist inside their corporate research organisation

was prepared to take a punt on someone who knew next to
nothing of optics.
An early foray into inventing was an interferometric optical isolator and circulator, naively conceived by trying to
apply first principles quantum physics to my nearly non-existent understanding of classical optics. It’s great to go into a
new field because for the first few years you haven’t learnt the
right way to do things—but also haven’t fallen into all the
traps for beginners. Working your way through this learning curve with a level of ignorance helps to not only build
the character and resilience needed to become an innovator,
it also provided a chance to try ideas without knowing why
they shouldn’t work.
The move from theoretical physics into Photonics R&D at
OTC was fantastically opportune. I had the enviable role of
exploring the next generation of undersea transmission. There
were really no deliverables except to give the best possible appraisal of the competing ideas—coherent versus direct detection or soliton transmission, or Raman versus EDFA or Brillouin for amplification.
All of this came at a time when the optical communications market was set to explode. This perfect storm of career
shaping events was instrumental in not only creating the opportunity, but also giving me the mindset to think that photonic innovation could be, not just a first job in physics, but
a defining direction to my life. I have never underestimated
just how lucky I was to get this start. Part of what drove
me to repeat the process—to become a serial entrepreneur if
you like—was the need I felt to prove to myself that I could
achieve something meaningful in much less fortuitous circumstances.

SP. How Did Your First Company, Photonic
Technologies Get Started?

Simon Poole (L) and Steve Frisken (R) in 1994, shortly after the
founding of Photonic Technologies.
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SF. The environment that we were so lucky to work in at OTC
was coming to an end with a merger but my group supervisor
had decided there was an opportunity for creating a spin-off
company to avoid the predictable rationalisation of research
which was clearly on the horizon for us as the junior partner of
the merger. The easiest thing to do from OTC’s perspective was
to create an attractive licensing, consulting and equipment offer, en lieu of having to consider retrenchment and shut down
of these activities. At that point my future business partner,
Ralph Betts joined with me and we formed Photonic Technologies (PT) on a small capital base provided by the two of
us. We did the obligatory garage stint before finding more
permanent offices above a shopping center. Over the next five
years we managed to fund and grow the company until we had
a portfolio of products and sales both into R&D labs and also
increasingly into the telecom equipment market.

SP. You Sold PT to Nortel—What Was the
Transition from a Small Company to Being
Part of a Multinational Like?
SF. The fact that it happened in two phases, helped prepare us
a little for the culture shock.
In 1998 Nortel Networks made a significant equity investment into Photonic Technologies. Our company grew quickly
over the next two years whilst we struggled to introduce all of
the required quality and reliability aspects of the product by
incorporating hermetic packaging technologies from Nortel’s
UK division. This close interaction with a key customer meant
that we were well positioned to understand future network requirements and a bold R&D project was launched in dynamic
gain flattening filters which drove much of the perceived value
of PT to Nortel. The relationship was very constructive and set
us up to have some chance of later integrating into the larger
organisation when we were fully acquired by Nortel in 2000.
The next couple of years were an absolute rollercoaster of crazy
ramp projections, incredible growth of the infrastructure, staff and
manufacturing. Budget was never an issue, but timelines needed
to be achieved at any cost as delays to the roll out of Nortel systems was not an option that was palatable. The environment was
not one that was easy to handle, having been independent for the
previous five years and it was not long before Ralph decided he
needed to leave. Integrating all of the systems, interacting at multiple levels in the corporation and dealing with the politics and
multiple reporting lines was not something that I was in any way
equipped to handle so I needed to strengthen our management
and allowing me to refocus on the technology front.

SP. Nortel Closed Down PT in 2001, When the
Telecom Boom Collapsed. What Was it Like
to Have to Shut Down Something You Had
Built from Scratch?
SF. To have my vision crushed was heartbreaking, but the responsibility that I felt to the staff and families weighed on me
from the time that I first had an inclination of this. In many
respects we were perhaps fortunate that for us that the turn of
events was so brutal. I had no concept at that time of the extreme
depth of the technology crash that optical communications was
about to endure or of our own acquirer’s forthcoming woes.
When it was clear that there were no options for reprieve,
my only solace came from a strong belief in what we as a company had achieved technically, but more importantly that we
had done the best for employees along the way.

SP. Your Next Company, Engana, Now Finisar
Australia, Was One that You and I Jointly
Founded After the Demise of PT/Nortel.
You Were the Technical Brains Behind the
Company’s Range of Wavelength Selective
Switches (WSS)—How Did You Come to
Choose the LCoS Technology Which Now
forms the Core of the Majority of WSS
Currently being Deployed Around the World?
SF. We had started this company with a joint vision of the
market need, and an initial technology roadmap. I didn’t initially choose LCoS as the switching fabric but I had an idea of

Finisar’s LCoS-based Wavelength Selective Switch (WSS).

what I wanted to achieve technically in a WSS. After conceiving an elegant optical design that allowed wavelength switching between many fibers in a small package with very small
beam deflections, I looked to find the right switching matrix
to bring it to life. After considering phased based arrays for
beam steering, we choose to develop a commercially mature
technology by modifying an analogue imaging LCoS into a 2D
arrayed phase steering.
We realised very quickly the huge potential that this invention could have in software reconfiguration of networks so
quickly pivoted the company—leaving behind a couple of years
of research and development to focus all our efforts on this one
big bet. Despite initial resistance, a few important early adopters really helped us to prove out the technology and establish
the basis for wavelength reconfiguration that is now broadly
adopted. It’s really satisfying to see that the innovation is still
thriving and the business is going from strength to strength.

SP. Before We Look at Your Current
Company, What Are Your Thoughts Around
IP, Whether It’s Patents, Know-How or Other
Forms of IP Protection?
SF. I feel the area is becoming more complicated, not less, over
time. The huge capital influx during the technology boom of
the late 90’s spawned so many extensive patent portfolios of
now-defunct companies and ideas that a whole new industry
(unflatteringly referred to as Patent Trolls) has arisen in trying
to extract value from those virtual assets. This is now in many
respects a tax on the few companies that have struggled to be
successful. The tax can be extracted in more and less scrupulous ways. I have felt the personal toll that can be experienced
by inventors.
My intuition is that, even for those operating predominantly
in the hardware space, the next wave of this may be around software and AI patents due to the ease of identifying trends and
seeking coverage where a gap can be identified. As an inventor,
it’s imperative to understand the IP framework. Patents aren’t
inventions, they are just a legal framework around ownership and
that legal side is not a space where inventors are typically most
comfortable. Knowing whether to patent a trade secret is also
very tricky in the era of first-to-file in the US. A technique the
you opt not to patent due to perceived obviousness or difficulty in
enforcing, may be picked up by a competitor or even a University
or Patent Troll, then establishing subsequent freedom-to-operate
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Article produced in collaboration with EPIC, the European
Photonics Industry Consortium.

Steve Frisken (left) with Cylite Management Team.

is complicated…. But that whole topic is a bit of a hot button for
me so perhaps I should stop there before something I say ends up
being quoted against me in court one day!

SP. Tell us a Little About Cylite and Why You
Moved from Telecoms into the Very Different
Space of Medical Instrumentation.
SF. Cylite was founded in 2013 to address a market need for
improved diagnostics for optometry and ophthalmology. From
a technology perspective, the shift into optical diagnostics is
not so big and the opportunities to innovate here are incredibly diverse. The market however is entirely different, and here
it was inspiration from my brother who had worked in this
space for many years that was instrumental in providing the
domain experience that allowed us to get started. After a few
years of “what-if” discussions we decided to take the plunge,
having identified what we believed would be a great new technology. We hired a passing “back-packer” with optical engineering experience to do initial proofs of concept and, after
satisfying ourselves we weren’t completely crazy, we set up in
Melbourne and got to work building this instrument from the
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ground up. The back-packer is now with us permanently as
our senior optical engineer and the technology, Hyperparallel
Optical Coherence Tomography (HP-OCT), is beginning to be
trialled globally. I’m hugely excited about the possibilities that
are opening up for this endeavour.

SP. Any Advice for Would-be Entrepreneurs
Considering Starting their Own Company?
SF. Firstly, you need energy and self-belief. If you are thinking
of “giving it a shot”, because you’ve got a University research
patent with your name on it, that may not be enough. Make
sure that you are tough on your own ideas and, preferably, find
yourself a good partner or mentor that is not afraid to push
back. Discarding ideas that don’t work and learning and leveraging from the fragments that remain is critical.
Once you have a great idea—is the timing or the market
right for this idea? Perhaps it only seems great because you
don’t know what the competition is doing in their labs or because it is so “advanced” that no one will buy it for 10 years.
Neither case is likely to work out well. Understanding the
market is hard and risky for any new technology—there are no
shortcuts and you never really know enough.
Embracing risk is important, because it will be a close companion over the years. Perhaps feeling completely unqualified
to embark on the journey but a burning desire to take the next
step is the hallmark I’d identify from my early self.

Do you like what you’re reading?
Your feedback is important.
Let us know—send the editor-in-chief an e-mail!

News

• Optica Fantastica: Sir Michael Berry, University of Bristol
and ICTP Distinguished Lecturer, delivered a keynote
presentation structured around a series of images to illuminate the physics of light, a topic ideally suited to
engage interest and promote science outreach to the public
of all ages.
• Career Challenges: Amna Abdalla Mohammed Khalid,
vice-chair of the Next Einstein forum (NEF) Executive
Committee, gave a presentation on the Aims and Objectives of the NEF community of scientists in creating
a unified African scientific identity to enable the robust
scientific transformation of Africa through fostering an
environment for innovative scientific discovery.
As the Director General of UNESCO, Audrey Azoulay states
in a special message for the International Day of Light 2019:
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May 16, 2019 marked the global celebration of the second edition of the International Day of Light (IDL). The International
Day of Light is an official observance of UNESCO that provides an annual focal point for the continued appreciation of
light and the role it plays in science, culture and art, education,
and sustainable development, and in fields as diverse as medicine, communications, and energy.
The broad theme of light allows different sectors of society
worldwide to participate in activities that demonstrates how
science, technology, art and culture can help achieve the goals
of UNESCO—education, equality, and peace. A total of 390
global events from 70 different countries took place to celebrate the day.
As a founding partner of UNESCO’s International Day
of Light (IDL), the IEEE Photonics Society supported an
IDL Student Roundtable on ‘Illuminating Education’ at
the International Centre for Theoretical Physics (ICTP), in
Trieste, Italy, with student representatives from developing
nations. Representatives supported all the partnering associations and covered broad topics, such as science outreach
and how students see their careers in the future. IEEE Photonics’ student representatives came from chapters in Africa;
Ezabo Baron, of Uganda, and Kithinji Muriungi, of Kenya.
The ‘Illuminating Education’ program also included:
• Lighting and the Future: Short presentations addressing
diverse challenges for science and education. Amongst
the topics to be covered were photonics for sustainable
development, the need for improved awareness of lighting
quality, and education and sustainability initiatives in the
public and private sector.
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The World Celebrates the Second International Day
of Light on 16 May 2019

Student representatives and partners at the ‘Illuminating Education’ program at the at the ICTP in Trieste, Italy.
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STEM Outreach fun for IDL 2019. Of the 390 global events preformed on May 16th, the majority were made up of pre-university demos for students interested in light based sciences.

“All its natural benefits and its scientific and technological applications make light an essential part of the daily life of our
societies; these benefits and applications make light an important issue for the Sustainable Development Goals of the 2030
Agenda for Sustainable Development.”
In honor of IDL 2019, the IEEE Photonics Society also
launched a variety of supportive programs for its chapters and
its grassroots community. Programs included:
• Educational Chapter Grants: Chapters requested the appropriate amount for an innovative, educational IDL activity
up to a maximum of $2,500.00 USD;
• Women in Photonics & Diversity Scholarships: Awardees to be
announced at CLEO in support of IDL 2020, the scholarships will recognize outstanding graduates championing
causes related to diversity and inclusion in the field.
• Chapter Technical Webinars: Chapters were asked to conduct
a series of local, technical webinars with the MGA WebEx
platform tool. The series will continue on until IEEE Day
2019 in October.
• Gift of IEEE Promo: Fellows and professional members were
able to gift an IEEE and/or Society membership to a peer,
marginalized member or student in need. These were targeted
towards students, those with minimum income, women, and
those in developing nations, unemployed and/or disabled.
A full list of planned events worldwide can be accessed on
the official Events Page on the IDL website: www.LightDay.org

In June 2019, the IEEE signed an agreement with Amazon
Web Services (AWS). Under the agreement, Amazon will provide IEEE members currently building their own businesses
with complimentary service credits to the AWS Activate program. This collaboration will provide tools to help members
launch and grow their entrepreneurial ventures.
“Through the AWS Activate program, AWS provides access to
the cloud resources that are fueling the growth of exciting startups
and global enterprises alike,” said Troy Bertram, Director, Business Development, Amazon Web Services, Inc. “We look forward
to working with IEEE to put the full potential of the cloud into
the hands of builders so that they can scale and thrive.”
In addition to sponsoring the activities of the IEEE Entrepreneurship Community, the AWS Activate program will provide IEEE
Entrepreneurship Community members with access to cloud computing resources including $10,000 in AWS Promotional Credit,
one year of AWS Business Support and access to Self-Paced Labs for
training. All IEEE members are able to join the IEEE Entrepreneurship Community and participate in the program.
“IEEE and AWS share a common commitment to support
engineering-driven startups and to encourage their growth
and expansion,” said Stephen Welby, IEEE Executive DirecIEEE PHOTONICS SOCIETY NEWSLETTER
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IEEE and Amazon Web Services Offer New Growth
Opportunities to IEEE Entrepreneurship Community

tor and Chief Operating Officer. “We look forward to working
together with Amazon as an anchor sponsor of the IEEE Entrepreneurship Community’s programs and services, to identify opportunities to help our IEEE members create successful
enterprises.”
For detailed information, visit https://entrepreneurship
.ieee.org/aws_activate/.

The voting membership of IEEE annually elects officers that
serve on the top-tier IEEE governing bodies. The candidates
are drawn from recommendations made by divisional and regional nominating committees, as well as candidates nominated by petition. Look for your annual election ballot package to
arrive in August via first-class mail with a postage-paid reply
envelope. You’ll also receive instructions by email explaining
how you may access and return your ballot electronically.
Those eligible to vote include new members as of 30 June and
students elevated to member or graduate student member grades
on or before that date. Associate members are not eligible to vote.
To be eligible, student members graduating this year between 1 January and 30 June must update their education information online to be elevated to member or graduate student
member grade.
Visit the IEEE Annual Election website for more information.

IEEE Division Delegate/Director
The voting members of each IEEE Division elect a Delegate/
Director to the IEEE Assembly, designated as its Divisional
Delegate. Division Delegate/Directors represent the membership of his/her Division in the IEEE Assembly (Section I-200
of IEEE Bylaws) as a voting member. The Division assigned to
the IEEE Photonics Society is Division X and the elections for
this division will be conducted starting in August.
The IEEE Division X candidates up for election this year are:
• Dalma Novak
• Lawrence O. Hall

Election deadlines
15 August
Eligible voting members may access their IEEE annual election ballot electronically and ballot packages will be mailed.
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Voting for the IEEE Elections Starts in August

1 October
Last day that members’ marked ballots will be accepted by
IEEE, by noon EDT USA/16:00 UTC.
15 October
Election results are announced by the IEEE Tellers
Committee.
24–25 November
IEEE Board of Directors acts to accept the report of the Tellers
Committee. Election results are made official.
If you require additional assistance regarding the IEEE
Annual Election you can submit a question, or conduct a
Live Chat with a service professional, 24/5, Sunday 4:30pm
through Friday 4:30pm ET, via the IEEE Support Center:
https://supportcenter.ieee.org
Excerpts from © Copyright IEEE The Institute—June 2019.
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Careers and Awards

The IEEE Photonics Society Distinguished Lecturer Program
was designed to honor excellent speakers who have made technical, industrial or entrepreneurial contributions to the field of
photonics and to enhance the technical programs of the IEEE
Photonics Society Chapters.
Chapters may request Distinguished Lecturers to present
at chapter meetings, chapter-related events or technically cosponsored conferences organized by a chapter. Lecturers are selected each term (July 1–June 30) with some lecturers extending for a second term.
The IEEE Photonics Society is pleased to announce the slate
of Lecturers for the 2019–2020 term:
• Liam Barry, Dublin City University, Dublin, Ireland
• Brian Cunningham, University of Illinois, Urbana,
Illinois, USA
• Shinji Matsuo, NTT Device Technology Laboratories,
Kanagawa, Japan
• Vinod Menon, City College & Graduate Center of CUNY,
New York, New York, USA
• Shouleh Nikzad, NASA Jet Propulsion Laboratory, California Institute of Technology, Pasadena, California, USA
• Shilong Pan, Nanyang University of Aeronautics and
Astronautics, Nanjing, China
For more information regarding the Distinguished Lecturer Program, including instruction on how to contact a current lecturer, please visit the IEEE Photonics Society website:
www.PhotonicsSociety.org
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IEEE Photonics Distinguished Lecturer Selection for
2019–2020 Announced

How to Nominate a Colleague for the
2020–2021 Distinguished Lecturer Program

Each Lecturer must agree to give a minimum of 6 lectures
to our IEEE Photonics Society chapters. Lecturers are provided
travel reimbursements of up to $9000 per term. Candidates
need not be members of the IEEE or the Photonics Society.
The program awards a plaque, presented at the IEEE Photonics
Conference to those completing their term(s).
Nominators must complete a nominee submission by February 16th each year with the following:
List of the nominee’s most significant contributions that qualify the nominee for the program as well as other related accomplishments; invited talks that the nominee has given on his/her
research; Nominee’s curriculum vita (three-page limit); Endorsements: One page with list of the names, affiliations, addresses, and
emails of individuals who have agreed to write letters of support.

Consideration is given to a well-balanced variety of speakers
who can address a wide range of topics of current interest in the
fields covered by the Society.

Find further details at www.PhotonicsSociety.org/education-careers and
direct all questions to PhotonicsSociety@ieee.org for more information.

IEEE Photonics Society Selects the
2019 Distinguished Service Recipient
The IEEE Photonics Society Distinguished Service Award was
established to recognize an exceptional individual contribution
of service which has had significant benefit to the membership
on the IEEE Photonics Society as a whole. This level of service
often includes serving the Society in several capacities or in
positions of significant responsibility.
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The 2019 Distinguished Service Award will be presented
to Amr Helmy, “for exceptional contributions to the Photonics Society in the areas of conferences and membership.” The
presentation for this award will take place during the Awards
Banquet, being held at the 2019 IEEE Photonics Conference
(IPC) in San Antonio, Texas, USA, September 30, 2019.

Helmy is a Professor in the department of
electrical and computer engineering at the University of Toronto. Prior to his academic career,
he held a position at Agilent Technologies, R&D
division, in the UK between 2000 and 2004.
At Agilent, his responsibilities included developing InP-based photonic semiconductor integrated circuits and high-power submarine-class
980 nm pump lasers.
He received his Ph.D. and M.Sc. from the
University of Glasgow with a focus on photonic devices and fabrication technologies, in
1999 and 1995 respectively. He received his
B.Sc. from Cairo University in 1993, in electronics and telecommunications engineering science. Helmy’s
research interests include photonic device physics and engineering, with emphasis on nonlinear and quantum optics in

III-V semiconductors as well as nanophotonic
circuits utilizing plasmonics.
Helmy has served the community in numerous
roles, including Vice President Membership for
the IEEE Photonics Society (2008–2010) and
current CLEO Program Chair (2018–2020),
where he also previously served as the chair for
the Semiconductor Lasers committee. He also
served as the Technical Program Chair for IPC
2016–2018, where he previously served as the
chair for the committees on Semiconductor
Lasers, Optical Materials and Metamaterials
as well as the committee on Photonic Integration and Packaging. In regards to publications,
Helmy served as an associate editor for the open-access IEEE
Photonics Journal and is currently an associate editor for
Optics Express.

IEEE Fellow Recognition at CLEO 2019
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Three IEEE Photonics Society Fellows honored out of 295 IEEE Fellows
elevated in the Class of 2019.

J. Stewart Aitchison, of the University of Toronto, Canada.

The IEEE Fellows program, established in 1912, recognizes
extraordinary distinction in the engineering profession. The
number of Fellows elevated in a given year is limited to 0.1%
of the total IEEE Membership. Fellowship is conferred only by
invitation of the Board of Directors upon a person with outstanding qualifications and experience. Individuals selected for
this significant honor have made important individual contributions to one or more IEEE designated fields that have resulted in an improved quality of life for society.
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Group photo of elevated IEEE Fellows with IEEE Photonics
President and Executive Director. (Left to Right): Siddharth
Ramachandran, Society President—Chennupati Jagadish, Mona
Jarrahi, J. Stewart Aitchison, Society Executive Director—Doug
Razzano.

Siddharth Ramachandran, of Boston University.
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Mona Jarrahi, of University of California, Los Angeles.

Among the 295 IEEE Fellows elevated in the Class of 2019,
nineteen Fellows are members of the IEEE Photonics Society.
Among those IEEE Photonics Society Fellows, three chose the
Conference on Lasers and Electro-Optics® (CLEO) to celebrate
this prestigious accomplishment. Please join the IEEE Photonics Society in congratulating the following members and
photonics community colleagues:
• J. Stewart Aitchison, University of Toronto, Canada: “for
contributions to nonlinear optical devices and point-ofcare testing systems.”
• Mona Jarrahi, University of California, Los Angeles, USA:
“for contributions to terahertz technology and microwave
photonics.”
• Siddharth Ramachandran, Boston University, USA: “for
contributions to higher-order modes in optical fibers.”

IEEE Vision, Innovation, & Challenges Summit and
Honors Ceremony
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The 3rd annual IEEE Vision, Innovation, and Challenges
(VIC) Summit and Honors Ceremony brought together over
420 people, including Senior IEEE members, non-members,
Young Professionals, students, and companies on 17 May at
the Marriott Marquis Marina hotel in San Diego, USA.
The VIC Summit was emceed by Mike North of Discovery Channel’s Prototype This! and featured forward-facing,
cutting-edge presentations, including several hands-on demos.

Group photo of the 2019 IEEE Honors Ceremony recipients.
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A keynote talk was given by Telle Whitney, co-founder of the
National Center for Women and Information Technology (NCWIT), who explained the value of creating technology together
to provide the same participation from women and underrepresented minorities and people with disabilities in the workforce.
The Summit included panels on: “Smart networks and Social Innovations” and the “Ethics in AI”. A second keynote talk
was given by Kayne McGladrey, Director of Security and IT

Full list of the 2019 IEEE Medals and
Recognitions Recipients
IEEE Medal of Honor – Kurt E. Petersen; IEEE Alexander Graham Bell Medal – Teresa Huai-Ying Meng; IEEE Edison Medal – Ursula Keller; IEEE Medal for Environmental and Safety
Technologies – Richard Nute, Ray Corson, and James Gordon
Barrick, Jr.; IEEE Founders Medal – Robin Keith Saxby; IEEE
Richard W. Hamming Medal – David Tse; IEEE Medal for Innovations in Healthcare Technology – Kamil Ugurbil; IEEE
Jack S. Kilby Signal Processing Medal – Alan Willsky; IEEE/
RSE James Clerk Maxwell Medal – David Flynn and David Jaggar; IEEE James H. Mulligan, Jr. Education Medal – John G.
Webster; IEEE Jun-ichi Nishizawa Medal – Yasuhiko Arakawa,
Pallab Bhattacharya, and Dieter Bimberg; IEEE Robert N.
Noyce Medal – Antun Domic; IEEE Dennis J. Picard Medal for
Radar Technolgoies and Applications – Richard Klemm; IEEE
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with Pensar Development, on “Managing the Risks of the Future Internet of Things.”
The evening’s Honors Ceremony celebrated 28 award recipients, listed below. The Awards presented are an expression
of recognition for outstanding contributions to the advancement of the theory and practice of electrical, electronics, communications, environmental and safety technologies, computer
science and engineering, engineering education, as well as, the
allied branches of engineering and the related arts and sciences
and technologies and their application.
The IEEE Photonics Society also sponsored the first-ever
IEEE Theodore W. Hissey Outstanding Young Professional
Award, named in honor of IEEE Life Fellow Theodore W.
Hissey for his tremendous support of the IEEE Young Professional Community. IEEE Photonics Society member Mario
Milicevic received the honor for his work in developing CMOS
technology scaling limitations in high-speed error-correction
circuits for 5G wireless networks. Milicevic is also actively
involved in the development of IEEE products, services, and
events as well as played an instrumental role in growing the
visibility and sustainability of the IEEE Young Professionals
program.

Several IEEE Photonics Society members received awards at the
IEEE Honors Ceremony. Those pictured with IEEE Photonics
Society President-Elect, Carmen Menoni, are: (left to right) Yasuhiko Arakawa, Dieter Bimberg, Ursula Keller, Mario Milicevic, and Pallab Bhattacharya.

Medal in Power Engineering – Lionel Olav Barthold; IEEE Simon Ramo Medal – Harold Lawson; IEEE John von Neumann
Medal – Eva Tardos; IEEE Corporate Innovation Award – Bose
Corporate; IEEE Richard M. Emberson Award – Marcel Keschner;
IEEE Haraden Pratt Award – David Green; IEEE Honorary
Membership – Telle Whitney; IEEE Theodore W. Hissey Outstanding Young Professional Award – Mario Milicevic; IEEE
President’s Award – Katherine G. Johnson.

IEEE Spectrum Magazine—2019
Corporate Awards
IEEE Spectrum Technology in the Service of Society Award –
Zipline; IEEE Spectrum Magazine – Zipline; IEEE Spectrum
Emerging Technology Award- Ciena; IEEE Spectrum Magazine- Ciena.
The VIC Summit talks and Honors Ceremony can be watched by archived video at: https://ieeetv.ieee.org/channels/ieee_awards
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Membership
Q&A with Chair of New Ad Hoc Committee on
Diversity, Inclusion, and Ethics
IEEE Fellow Andrea Goldsmith, chair of the committee, explains what the group
will address, as directed by the IEEE Board of Directors.

What is the New Ad Hoc
Committee’s Charter?
The committee has been organized into three subcommittees. The first subcommittee has been tasked with
developing and implementing mechanisms to improve
diversity and inclusion across all of IEEE. That diversity
encompasses age, gender, geography, race, ethnicity, and
work sector.
The second subcommittee is focusing on member and
professional ethics and is looking to streamline and merge
all of IEEE organizational units’ various ethics and conduct
codes into one. Plans call for the subcommittee to develop
training and outreach programs to raise awareness among
members and volunteers about IEEE’s Code of Ethics and
Code of Conduct and their responsibility to uphold it, report
violations, and prevent retaliation. In addition, the subcommittee is developing professional ethics advice and support
policies.
The third subcommittee is designing a method for expanding IEEE’s existing ethics processes around reporting, mediation, adjudication, appeal, and sanctions. The processes are to
incorporate best practices for timeliness, tracking, transparency, and confidential reporting of violations. The subcommittee
will also consider implementing an IEEE ombudsperson and
creating a whistleblower program for member support around
ethics and conduct.
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Explain the Definition
of Diversity and
Inclusion as They
Apply to IEEE
Diversity is interesting to talk
about in a global organization
like IEEE. It encompasses gender and geography but also
work sectors, such as academia,
industry, and research labs. It
also includes ethnicity and race,
which in terms of underrepresented groups can be different
in the United States compared
with Asia, Europe, and other
parts of the world.
It also encompasses age. There has been a movement to
attract more young professionals to IEEE—and to make sure
they are fully engaged and provided compelling benefits—because they are the future of the organization.
Inclusion is making sure all these diverse members are getting the full benefits of membership. One of the most important things is to collect diversity metrics so we know where
we are as an organization, and publish these metrics. You can’t
make improvements or set diversity goals if you don’t know
where you are. The metrics could include things like diversity
in leadership roles across all of IEEE and within its societies
and councils. That is very important. We also want to look at
mechanisms that improve diversity and outcomes in programs
such as awards and Fellows.
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The IEEE Board of Directors
in February approved an ad
hoc committee on diversity,
inclusion, and professional
ethics. The Institute interviewed IEEE Fellow Andrea
Goldsmith, chair of the committee, about what the group
will be working on, what led
to its formation, and what diversity and inclusion mean in a
global organization.
Goldsmith, a professor of
electrical engineering at Stanford, has been involved in diversity and inclusion efforts for
the two IEEE societies she belongs to: Communications and
Information Theory. She is the founding chair of the IEEE
Technical Activities Board’s committee on diversity and inclusion—which came out of a TAB ad hoc committee on women
and underrepresented groups.

What is Your Interest in Leading
the Committee?
I’ve been a champion of diversity and inclusion pretty much
my entire career because I believe diversity in my profession
will lead to better technology and better benefits to humanity
from it.
I was the first woman president of the IEEE Information
Theory Society. I also founded the society’s student committee
to make sure the society was more inclusive of younger members and people with diverse backgrounds.
I got more formally involved in IEEE’s diversity and inclusion issues when I chaired the selection committee for nominees for the IEEE Alexander Graham Bell Medal. That was the
first time I saw data on IEEE award recipients such as gender
and geographic diversity. I realized that women and people
from specific IEEE regions were rarely nominated for major
awards, and I felt I had to do something about that.

What Did You Do?
My Bell Medal committee went about getting more women
nominated as well as more candidates from countries that are
geographically underrepresented. Also, during a discussion
with the IEEE medals committee about why a specific female
nominee didn’t win, I raised what I thought were issues of implicit bias in the committee’s discussions.
The chair asked me to work with him to write a document
for the IEEE Awards Board on implicit bias. That document is
now distributed to all IEEE committee chairs and boards working on award nominations. The Awards Board also formed a Diversity Task Force, which developed a formal diversity statement.
This year four women and nine people outside the United States
received IEEE medals and recognitions. While I don’t know if
there is a direct correlation, I consider that outcome a very positive development.
When IEEE President José Moura was Technical Activities vice president in 2016, he appointed me to chair an
ad hoc committee on diversity and inclusion that reported
to the Technical Activities Board. It was made a standing
committee in 2017, and I was appointed its chair. That’s
what led him to appoint me to this IEEE Board-level ad hoc
committee.

Did the IEEE Technical Activities Ad Hoc
Committee Make Progress?
It did, but of course there’s a lot more progress to be made.
It was successful in raising the visibility about the issues of
diversity and inclusion, not just within TAB but across all
of IEEE.
The committee discovered that many of the issues
around diversity and inclusion are IEEE-wide. Groups such
as the TAB and IEEE Women in Engineering are doing
parallel or complementary efforts, but they can’t change all
of IEEE. Having a board-appointed ad hoc committee that
can look at diversity and inclusion across the organization
is valuable.

I was involved in the TAB reaffirmation of the IEEE’s Code
of Conduct and Code of Ethics, and then other operating units
also reaffirmed those statements.
Many members aren’t aware of these codes. There was
a sense that abiding by these codes should be a condition of
membership, so making them more visible and having more
discussion around them is important.

Why Was Ethics Grouped in with Diversity
and Inclusion?
That’s an interesting question, because ethics is not part of the
charter of the TAB committee I chaired. But as that committee
uncovered issues around diversity and inclusion that needed to
be addressed in IEEE, we found that ethics was key in being
able to make those improvements.
For example, when women engineers are excluded from participating in IEEE leadership roles, or being invited to be distinguished lecturers and speakers at conferences, that means they’re
not getting the full benefit of membership. When you talk about
implicit bias or more severe things that women deal with, such as
sexual harassment, that discourages members from participating.
Abiding by the codes of ethics and conduct became especially important after the National Academies of Sciences,
Engineering, and Medicine released a report in November
about the sexual harassment women have faced in the scientific, technical, and medical workforce and its impact on their
career advancement. The study talked about the role that professional societies can play in mitigating such incidents by requiring ethical behavior in society activities and events. The
committee will also look into effective mechanisms to educate
and support members regarding safe, ethical, and sustainable
technology design and deployment.
You can’t separate out diversity and inclusion from ethics,
so it became apparent that ethics should be addressed by the
ad hoc committee.
Excerpts from © Copyright IEEE The Institute—May 2019.

Diversity, Inclusion, and Globalization:
Creating a Valuable Community for All
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The IEEE Photonics Society shares its best practices and focus on inclusivity.
Through its ongoing diversity and inclusion efforts, the IEEE
Photonics Society is building a global photonics community
and bringing increased value back to its members. The Society is enabling practices that give its volunteer leaders more
oversight on how to better welcome people from diverse backgrounds, develop partnerships with like social impact organizations and increase opportunities to engage with prospective
members across the globe.
“The IEEE Photonics Society believes that equality, diversity
and inclusion issues within the field are community issues, as well
as culture issues. As such, the IEEE Photonics Society is committed
IEEE PHOTONICS SOCIETY NEWSLETTER
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Arti Agrawal moderating a panel on diversity, sponsored by
IEEE Women in Photonics.

President Chennupati Jagadish with students at the 69th
Lindau Nobel Laureate Meetings which celebrated globalization and diversity.
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to taking proactive steps to highlight how diversity is essential to
disabilities, and other marginalized groups interested in the fields
innovation,” says Niamh Kavanagh, IEEE Photonics Society Diof optics and photonics. The Society is also looking at its own
versity Oversight Committee Student Representative.
makeup and, in turn, forming additional committees on Industry
“Our Society seeks to ensure that its decision-makers are diEngagement and Globalization in order to further diversify.
verse. People of different experiences bring new ways of think“We do not see inclusion as a hierarchy of underrepresented
ing to the table, which sparks creativity,” says Arti Agrawal,
groups. We think all groups and needs have to be addressed.
IEEE Photonics Society Associate Vice-President of Diversity.
For that reason, we expanded our Diversity Oversight comAs its first step in achieving a more diverse community,
mittee and added volunteers to address gender, race, disability,
the Society’s Board of Governors created a ‘Diversity Oversight
and other identifiers. Through collaboration, training, and enCommittee’ to ensure that the global diversity of the comgaging with our diverse membership, we keep learning about
munity the Society serves is represented in all aspects of the
issues of various underrepresented groups,” says Agrawal.
organization and that the Society’s leaders are addressing diSome outputs from the Society’s efforts include its own
versity needs and concerns appropriately. For example, speaker
Commitment to Diversity Statement, a speaker database of
composition guidelines, inclusion checklists, data collection
diverse technical experts, educational materials, trainings,
standards, accommodation considerations and codes of conduct
unconscious bias and equality awareness resources, and ‘ally
have been created by the Committee to aide chairs addressing
education’ workshops, which empower allies to advocate for
diversity at conferences. The intent isn’t to intimidate with
injustices and address resistance statements.
rules or enforce change, but rather to have principles in place
“Our hope is to educate our leadership to understand that
to ensure productive, inclusive collaboration.
recognizing inconsistencies is the first step to having an awareThe Committee believes that the lack of diversity in enginess of the obstacles one may face in the field,” says Lauren
neering and physics contributes to a loss of talent and potential
Mecum, Community Outreach and Development Manager for
innovation in the field. The more the organization understands,
the IEEE Photonics Society.
the more it can address socioeconomic problems. Every member
“There needs to be a real commitment to changing the culbrings a diverse set of experiences, whether personal and/or sciture of our organization to be more diverse, equal and inclusive.
entific. The goal is to include more voices
Questions like, ‘Is everyone safe in this
to shape the direction of present and fuspace?’, need to be asked. You cannot keep
ture technological needs.
bringing fish into shark-infested waters
“When we actively engage people from
and be surprised when they keep disapdifferent backgrounds, genders, and lifepearing,” says Kavanagh.
styles, we are able to address the prob“As a queer woman in Physics, I have
lems at hand more efficiently rather than
felt very isolated throughout my career. I
reflecting the particular view of a few
have seen the effects of systematic barripeople. IEEE is a global body and it’s imers, sexual harassment and discrimination,
portant that we look at this with a global
etc. I have seen talented peers disproporperspective. The way we can have that
tionately pushed out despite their ability,
global outlook is to include people from
resilience and commitment. I think we
different communities. It is important
need to change the culture of STEM so
that we offer all people a way to flourish,”
that people from different backgrounds
says Chennupati Jagadish, IEEE Photoncan be truly included, valued and supics Society President.
ported to reach their full potential,” says
The outreach strategies of the CommitKavanagh.
tee focus on reaching underrepresented mi- Niamh Kavanagh volunteering to support
Additionally, the IEEE Photonics Society
norities, women in photonics, multicultur- STEM Outreach and sparking the inter- believes in the importance of partnership.
al groups, developing nations, people with ests of the next generation in photonics.
The Society works with other professional
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associations, groups and diversity coalitions, like the National Society of Black Physicists, Society for Advancement of Chicanos/
Hispanics and Native Americans in Science (SACNAS), Women
in Science and Engineering (WiSE), Physics 4 All, LGBT+ Physicists, GoPhoton, and other IEEE sister societies, to address how
intersectional change can occur. Together the associations invite
those who work in the diversity space in STEM to become a part
of the decision-making process and share their knowledge on what
the true needs are of marginalized groups.
The Society’s Diversity Oversight Committee refers closely to
the IEEE Ethics and Member Conduct Committee, which ultimately advises IEEE boards on ethics policy and concerns and
makes recommendations for educational programs to promote
the ethical behavior of members and staff, among other activities.
The Society has also worked in partnership with other professional societies like the Optical Society (OSA), Society of PhotoOptical Instrumentation Engineers (SPIE), and American Physical Society (APS) to bring its diversity programming to scientific
conferences. To date, the Society has held over 1200 large-scale
and grassroots driven diversity and inclusion activities globally, through coalition campaigns, chapter challenges, leadership
workshops, soft skills trainings, and public awareness projects.
“Our joint efforts with our partners bring value to the overall photonics community. We become a more inclusive body
and can achieve more together,” says Agrawal.
“The IEEE Photonics Society has also made new roads in
globalization. We are signing Sister Society Agreements with
national consortia, like the Brazilian Society of Optics and
Photonics (SBFoton), Australian Optical Society (AOS), Taiwan
Photonics Society (TPS), Società Italiana di Ottica e Fotonica
(SIOF) and the Optical Society of Korea (OSK). We are showing people that we want to work with them. It’s not us versus
them. They’re our partner. We share resources, provide travel
grants for our conferences, and become technical sponsors of
their conferences.” says Jagadish.
The IEEE Photonics Society encourages other groups, including IEEE as a whole, to consider taking on similar initiatives.
Here are some insights and suggestions for those interested:
“Create committees, find passionate champions, and realize
that it takes time. It’s not something you can do for two or
three years and then stop. The entire leadership community

needs to come onboard and be engaged. Start with small, tangible items that can be measured. For example, the IEEE Photonics Society started an Industry Engagement Committee to
determine if we are providing value to industry members. We
found that since industry professionals don’t usually publish,
the Society didn’t offer them many opportunities for recognition. So, we are devising awards and programs that better suit
our industry members’ needs,” says Jagadish.
“Don’t try to reinvent the wheel. I know it is tempting to jump
right into action, but there are many groups working on this. Take
time to read the research that is out there, make connections with
other groups that share your goals, and learn how you can make
the most impactful change. Truly embracing diversity and inclusion is an ongoing commitment that takes a lot of hard work, difficult conversations, and self-assessment,” says Kavanagh.
“The more we support and build each other up, the more
we will understand the inclusive needs of our community. The
more we can then advance technology for the betterment of
humanity, IEEE’s core mission. For example, the Society created a ‘Mentor Match’ program. It was designed to help our
diverse young professionals and mid-career members find allies
and support systems. This program helps expand professional
networks while at the conferences, gain personalized career insights and receive guidance from senior professionals in photonics,” says Agrawal.
“I started my life in a small village in India and studied
in front of a kerosene lamp until I finished primary school.
I never imagined that one day I would be the President of a
Society. I started as a Chapter Chair. The Society provided me
a home and opportunities to develop leadership. Don’t think
that chapters are small. Many of us started as Chapter Chairs
and became a Society President. Use these examples to inspire
and motivate people, globally,” says Jagadish.
“It is very important that we all reflect on our own implicit
biases. Everyone has privilege in different ways in different
spaces and each of us should be aware of how we can use that
privilege for good. There are resources out there that can help
and allies can be true champions in this space,” says Kavanagh.
Written by the IEEE Photonics Diversity Oversight Committee for the IEEE
Technical Community Spotlight—© Copyright 2019 IEEE.

Women in Photonics Member of the Month
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Ursula Keller Receives 2019 IEEE Edison Medal.
As part of the IEEE VIC Summit and Honors Ceremony held in
San Diego, USA, ETH physics professor Ursula Keller received
the IEEE Edison Medal, in recognition of her innovations that
have pushed the frontiers in ultrafast science and technology. The
IEEE Honors Ceremony is a part of the IEEE Vision, Innovation,
and Challenges (VIC) Summit, which “brings together leading
innovators, visionaries, and disruptors in technology to discuss,
explore, and uncover what is imminent, what is possible, and
what these emerging technologies mean for our future.”
IEEE PHOTONICS SOCIETY NEWSLETTER

PHOTO CREDIT: IEEE ETHW

PHOTO CREDIT: IEEE AWARDS

Ursula Keller with IEEE President José Moura at the 2019 IEEE Honors Ceremony
in San Diego.

The remarkable innovations of Ursula Keller have pushed the
frontiers in ultrafast science and technology by providing solidstate and semiconductor lasers with ultrashort pulse generation
that are revolutionizing photonics and tremendously impacting
physics, biology, and telecommunications. Keller developed the
semiconductor saturable absorber mirror (SESAM) for generating ultrashort pulses, which transformed femtosecond lasers
from complex devices only used by specialists to reliable instruments suitable for use in any general-purpose scientific laboratory. She has since continued to define and push the technology
with world-leading experimental results that have demonstrated
orders of magnitude improvement in key features such as pulse
duration, energy, and average power. Her SESAM technology
overcame switching instabilities that had prevented modelocking of solid-state lasers for more than two decades and demonstrated how to generate picosecond and femtosecond pulses from
diode-pumped laser technology lasers in a scalable, stable, and
reliable manner.
Keller also pioneered vertical external cavity surface emitting
lasers (VECSELs), which provide superior beam quality even at

The IEEE Edison Medal has been presented
since 1909, to an individual for a career of meritorious achievement in electrical science, electrical engineering, or the electrical arts.

high powers compared to other semiconductor lasers and can
operate both in the continuous wave and pulsed regimes. Combining the merits of SESAM and VECSELs, Keller proposed
and demonstrated a new concept for the generation of ultrashort optical pulses from an all-semiconductor laser system. The
modelocked integrated external-cavity surface emitting laser
(MIXSEL) enables wafer-scale integration of gain and saturable
absorption that allows simple and compact ultrafast lasers to be
realized with the potential for high-volume manufacturing.
She led her research group to overcome extreme technical challenges to achieve a 150-fold increase in the power emitted by
MIXSELs. Keller’s development of carrier phase stabilization
and frequency comb technology during the 1990s was integral
to Hänsch and Hall’s development of laser-based spectroscopy
that garnered them the 2005 Nobel Prize in Physics.
An IEEE Fellow and recipient of the Optical Society’s Charles
H. Townes Award (2015) and the 2018 IEEE Photonics Award,
Keller is director of the Swiss National Centre of Competence for
Research in Molecular Ultrafast Science and Technology (NCCR
MUST) at ETH Zürich, Zürich, Switzerland.

Chapter Best Practices: Orlando Section Chapter
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As a newly revitalized chapter, the Orlando Section Chapter
has more 65 participating members and 5 lead volunteers;
51% graduate students and young professionals. In 2019, the
Chapter will be awarded the Most Innovative Chapter Award
at the IEEE Photonics Conference 2019 for holding (12) highly attended meetings and events in 2018, including (2) design
competitions, an industry lecture series, a pre-university Optics Day in collaboration with CREOL, etc. The Chapter has
also been recognized for its STEM activities, which have successfully and innovatively showcased potential careers in optics
and photonics professions through hands-on experiences.
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Further details on the Orlando Section Chapter’s best practices are below. If you would like to connect with this chapter
to facilitate academic exchange, please contact PhotonicsChapter@ieee.org for more information.

Successful Program Models
The Orlando Section Chapter holds annual demonstration
competitions for undergraduate students at CREOL, the
University of Central Florida. The competitions aim to introduce hands-on learning experiences in photonics and optics
in three phases: the project proposal, demonstration development and presentations.
To support project proposal topics, the Chapter invites professors to give general lectures on soft skills, which has turned
out to be helpful for most of students who plan to apply to
graduate programs, to external funding institutions and/or for
scholarships. The Orlando Section Chapter also invites industry and IEEE Distinguished lecturers to give talks on different research areas, giving participants a flavor of their future
career life.
In the second and third phases, demonstration development
and presentation, the Chapter funds and organizes bi-weekly
mentoring sessions with the undergraduates to discuss any
technical problems occurring in the projects. Senior students
troubleshoot the projects and suggest improvement on components and provide sample selection tips.
The final presentation is then introduced as an outreach
program, where the whole department, at CREOL, showcases
the demos to local high school students and freshmen on campus. While the competition participants sharpen their presentation skills, the visitors are also attracted by the phenomena
of photonics. The winning designs were then featured as displays at the Orlando Science Museum for general public use.

Keys to a Successful Chapter & Advice
As a smaller chapter, the Orlando Section Chapter benefits
from direct communication between its chapter leaders and

members. The Chapter has efficient, regular monthly meetings
and ensures leaders and members alike have job duties, big or
small, to keep all engaged and involved in the administering
of local activities.
On and off campus networking has been essential to the
Orlando Section Chapter’s success. The volunteers hold
events in conjunction with other large campus events to
gain visibility. For example: The Chapter sponsors CREOL’s
Optics Days and Affiliates Days to connect better with local
companies and industry members. The companies, in turn,
become valuable speakers for future lectures. The Chapter
has also built a great relationship with their local science
museum, supporting science fairs, afterschool clubs, and
demos regularly.
The Orlando Section Chapter believes the ‘right’ practice
makes perfect. Most students are eager to apply the knowledge from book to real life experiments. Despite senior design
requirements for undergraduates and senior graduates, such
hands-on experiences are hard to come by in the academic
setting. Thus, the chapter leaders dedicated most of their
resources on devising innovative ways to give new students
hands-on practice.
However, the Chapter also finds it important to teach the
students technical writing, budgeting, project scheduling and
presentation skills when preforming exercises. The volunteers
enlist the help of experienced professors to give lectures on
these subjects that often don’t make their way into regular
coursework. The hope is to arm the students with well-rounded skillets in and out of the classroom.
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Conferences

IEEE Photonics Society Conference Calendar

2019 Optical Fiber Communications
Conference and Exhibition (OFC)
San Diego Convention Center
San Diego, CA USA
Mar 3, 2019 - Mar 7, 2019

www.ofcconference.org

Conference on Lasers and ElectroOptics 2019
(CLEO)
San Jose Convention Center
San Jose, CA
May 5 2019 –May 10, 2019

2019 IEEE Research and Applications
of Photonics in Defense Conference
(RAPID)
Hilton Sandestin Beach Golf Resort & Spa
Miramar Beach, FL USA
Aug 19, 2019 - Aug 21, 2019

www.ieee-rapid.org

16th International Conference on
Group IV Photonics (GFP)
Hilton Singapore
Singapore
Aug 28, 2019 – August 30, 2019

www.ieee-gfp.org

www.cleoconference.org
2019 IEEE Optical Interconnects
Conference (OI)

2019 IEEE Photonics Conference
(IPC)

Hilton Santa Fe Historic Plaza
Santa Fe, NM USA
Apr 24, 2019 - Apr 26, 2019

Hilton Palacio Del Rio
San Antonio, TX USA
Sep 29, 2019 - Oct 3, 2019

www.ieee-oi.org

www.ieee-ipc.org

2019 IEEE Photonics Society
Summer Topical Meeting Series
(SUM)

2019 IEEE Avionics and Vehicle
Fiber-Optics and Photonics
Conference (AVFOP)

www.sum-ieee.org

www.ieee-avfop.org

The Westin Fort Lauderdale Beach Resort
Fort Lauderdale, FL USA
Jul 8, 2019 - Jul 10, 2019

The Westin Arlington
Arlington, VA USA
Nov 5, 2019 - Nov 6, 2019

For more information, visit: www.photonicssociety.org/conferences
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Conference on Education & Training in Optics and
Photonics 2019 Wrap-Up & Reflections
By Nicholas H. L. Wong, Associate Editor, IEEE Photonics Society News.
sponsor). In this format, many of the 180 attendees had the
chance to participate in areas they would perhaps otherwise
not frequent; researchers and industry professionals got to
learn about innovative educational developments, while teachers (many outside of higher education) were able to discover
the latest breakthroughs in photonics science and technology.
The numerous networking sessions provided opportunities for
professionals in these various domains to share ideas and build
connections. The co-location also gave ETOP attendees access
to an exhibition of a much larger scale than those traditionally
at previous conferences.
Although it was a few days past the International Day of
Light (IDL), May 16, delegates were still in a festive mood,
with many proudly donning IDL lapel pins. Some educators
presented their work on IDL activities and events, which was
one of the many topics covered. Other topics ranged from
curriculum development, new teaching methods, and program evaluation, to educational technologies, outreach, and
industry training, the latter in which I presented a paper. In
addition to oral and poster presentations, there were handson workshops, addressing topics like teaching optical design
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Among the many conferences in the IEEE Photonics Society’s
repertoire, there is one that especially stands. The Conference
on Education and Training in Optics and Photonics (ETOP)
brings together researchers, scientists, engineers, and teachers to network and share new developments under one theme:
Education. Organized every two years, the conference is cosponsored by the IEEE Photonics Society, the Optical Society
(OSA), SPIE, and the International Commission for Optics
(ICO), with this year being the IEEE Photonics Society’s turn
as secretariat. From May 21 to 24, the 15th edition of the conference was held at the Québec City Convention Centre, in
vibrant Québec City, QC, Canada. It was locally hosted by the
Centre d’optique, photonique et laser (COPL), Université Laval, under the capable leadership of Co-General Chairs AnneSophie Poulin-Girard, of Université Laval, and Joseph Shaw, of
Montana State University.
I have had the privilege of attending the previous two iterations of ETOP, in Bordeaux, France (2015) and Hangzhou,
China (2017). This year’s was a little different, with it being
co-located with another major conference, Photonics North
(of which the IEEE Photonics Society is also a technical co-
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Catching up with friends biennially: ETOP 2017, Hangzhou, China (left) and ETOP 2019, Québec City, Canada (right). Left image
(L to R): Rhys Adams, Dirk Fabian, Nicholas Wong, Matthew Posner.

“Training Photonics Experts for Industry Roles” panel discussion.

International Day of Light STEM outreach instructions given to
and by local high school students in Québec City.
IEEE PHOTONICS SOCIETY NEWSLETTER

PHOTO CREDIT: IEEE PHOTONICS SOCIETY

PHOTO CREDIT: STEEVE MORENCY

An informal meeting brought together Sophie D’Amours, student-researcher Madison Rilling of Université Laval, professor
Donna Strickland, COPL director Réal Vallée, professor emeritus See Leang Chin, student-researcher Simon Duval, professor
Michel Piché, and the Dean of the Faculty of Science and Engineering, André Zaccarin. Donna Strickland, the third woman to
win the Nobel Prize in Physics since its inception in 1901, gave a
plenary talk at a joint Photonics North and ETOP 2019 session.

software, problem-based learning, using digital technologies,
and outreach training. Other events included a tour of the
COPL labs, and a special diversity and inclusion session led by
Leslie Rusch of Université Laval and IEEE Photonics Society
Vice-President for Technical Affairs.
The coverage of Photonics North was equally stimulating,
ranging from biophotonics, green photonics, and nonlinear
optics, to quantum interactions, telecommunications, and photonics entrepreneurship. A few sessions were also dedicated to
showcasing the innovations of COPL, in celebration of its 30th
anniversary. The plenaries were a highlight, comprising talks
by Robert Boyd, Peter Winzer, and 2018 physics Nobel laureate Donna Strickland, who, to a packed auditorium, elaborated
on her ground-breaking work on chirped pulse amplification,
and also enthusiastically shared her experiences on being awarded the Nobel prize.

Leslie Rusch, of Université Laval and IEEE Photonics Society VicePresident of Technical Affairs, gave a powerful talk and shared tips
on how to serve as an advocate and ally for diversity and inclusion.

From oyster and wine tasting in Bordeaux, to the night time
spectacular on West Lake, ETOP cultural socials are superb.
This year’s was no exception. The banquet was held at a traditional Canadian “sugar shack” on a maple syrup farm, with
delegates wearing plaid, doing lots of singing and dancing,
and feasting on hearty Canadian cuisine, including maple taffy.
There was also a tour of a traditional Huron site, which showcased the Huron-Wendat way of life and native performances.
To round off the event, the host of the next ETOP in 2021
was chosen. I was honored to be able to contribute to the bid
for Singapore, presented by Aaron Danner of the National
University of Singapore and spearheaded by Anand Asundi of
the Optics and Photonics Society of Singapore. It was the first
time I had ever bid to host a conference. To make the experience more momentous, it was shortly announced that we had
won, and that ETOP would be coming to my home country.
ETOP is a great platform to discover new frontiers in optics
and photonics education. Here, educators of all levels become both
teachers and learners. With a wide array of topics (to be announced
in due course), popular workshops, and exciting socials, I look forward to welcoming everyone to ETOP 2021 in sunny Singapore!

Highlights from CLEO/EUROPE-EQEC 2019 in
Munich, Germany
The International conference featured new frontiers in lasers, photonics and optical
science across a wide range of technical areas.
The CLEO®/Europe-EQEC conference series has a strong tradition as a comprehensive and prestigious gathering of optics
and photonics researchers and engineers in Europe. This year
it took place in June at the International Congress Centre in
Munich, Germany.
With technical co-sponsorship provided by the European
Physical Society (EPS), the IEEE Photonics Society (IPS) and
IEEE PHOTONICS SOCIETY NEWSLETTER

the Optical Society (OSA), CLEO®/Europe reflects a strong
international presence in the complementary research traditions of laser science, photonics and quantum electronics.
More specifically, CLEO®/Europe emphasizes applied physics, optical engineering and applications of photonics and laser
technology whereas EQEC emphasizes basic research in laser
physics, nonlinear optics and quantum optics.
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CLEO®/Europe 2019 showcased the latest developments
in a wide range of laser and photonics areas including laser
source development, materials, ultrafast science, fibre optics,
nonlinear optics, terahertz sources, high-field physics, optical
telecommunications, nanophotonics, biophotonics.
EQEC featured the fundamentals of quantum optics, quantum
information, atom optics, ultrafast optics, nonlinear phenomena
and self-organization, plasmonics and metamaterials, fundamental nanooptics, theoretical and computational photonics.
This combination provided a unique forum to obtain informative overviews and discuss recent advances in a wide spectrum of topics, from fundamental light-matter interactions
and new sources of coherent light to technology development,

system engineering and applications in industry and applied
science.
CLEO®/Europe-EQEC 2019 conference is Europe’s largest conference on photonics and related research fields. The
featured plenary talk was given by 2018 Nobel Laureate in
Physics recipient, Gérard Albert Mourou, entitled, “A Passion for Extreme Light.” Additional plenary lectures were
given by Michal Lipson, from Columbia University, on Silicon Photonics, and by Anton Zeilinger, from the Austrian
Academy of Sciences, on Entanglement. The overall program
was considerably larger than in previous years, with 8 keynote and 6 tutorial speakers, and over 80 invited talks within
the different topics. Furthermore, the conference featured 12
short courses, more joint symposia fostering interdisciplinary interaction with other fields.
Coinciding with the 50-year anniversary of integrated
optics, the CLEO®/Europe-EQEC 2019 conference featured
a special joint symposium on this topic with a tutorial presentation by John Bowers from UC Santa Barbara, IEEE
Fellow. Other tutorial talks included: Andrea Ferrari, of
Cambridge Graphene Center, United Kingdom, on “Graphene for Photonics and Optoelectronics”; Anne L’Huillier,
Lund University, Sweden, on “An Introduction to Attosecond Pulses and Attosecond Physics”; Nikolay N. Zheludev,
University of Southampton, UK and NTU Singapore, Singapore, on “Metamaterials, Anapoles and Flying Donuts”;
Kishan Dholakia, University of St. Andrews, United Kingdom, on “Light Sheet Microscopy: imaging faster, wider
and deeper”.

The conference’s dinner took place at the famous Löwenbräukeller in downtown Munich. It was chosen to celebrate the
Bavarian culture.
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Several groups held alumni events in conjunction with the conference throughout Munich, including an ICFO Alumni Network Meet-Up.

The plenary talk given by 2018 Nobel Laureate in Physics
recipient, Gérard Albert Mourou, entitled, “A Passion for
Extreme Light.”

To encourage interactive learning, several guided lab tours
were also given throughout the week, on the topics of: “Microcavity enhanced spectroscopy and microscopy”; “Quantum

Nonlinear Optics”; “Petawatt-Laser-driven ion acceleration and
applications”; “The Petawatt Field Synthesizer-pro”; “Lasers for
Life at the Laboratory for Extreme Photonics”; and more.
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IEEE Photonics Conference 2019 Preview:
San Antonio, Texas, USA
and serves as a prominent meeting
for its members. Among the Conference’s highlights are its premiere
plenary talks and notable awards
banquet. This year plenary speakers
Jelena Vuckovic, of Stanford University (USA), Franco Nori, of RIKEN
(Japan), David Reitze, of LIGO Lab
CALTECH (USA), and Stephen
Grubb, of Facebook (USA), will cover
a broad range of topics: nano- and
quantum photonics; ultra-strong coupling of light and matter; the science
and technologies behind the detection
of gravitational waves; etc.
The IEEE Photonics Society’s
Awards Banquet that coincides with
the conference’s Welcome Reception will take place Monday at a local
The 2019 IEEE Photonics Conference is set to take place in San Antonio, Texas, USA from hall, called Venue Villita. The 2019
Sept. 29 to Oct. 3, 2019.
awardees to be honored there are: Aron
Kressel Award – Luke J. Mawst, University of Wisconsin; Engineering Achievement Award – HolThe 2019 IEEE Photonics Conference (IPC) will take place in
ger Schmidt, University of California, Santa Cruz, and Aaron
San Antonio, Texas, USA from September 29, 2019 to OctoHawkins, Brigham Young University; Quantum Electronics
ber 3, 2019. As the IEEE Photonics Society’s flagship conferAward – Luigi Lugiato, University of Insurbia; William Streifer
ence, IPC attracts the broad photonics community worldwide
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Scientific Achievement Award – Bahram Javidi, University of Connecticut;
and Young Investigator Award – Junjie
Yao, Duke University. This year’s chapter award winners and elevated members
will also be recognized.
The technical program includes
8 tutorials and about 120 invited presentations from experts in Biophotonics, Nanophotonics, Silicon Photonics,
Microwave Photonics, Quantum Photonics, Photonics Materials, Linear and
nonlinear Photonics, and Photonics
devices, optical communications and
optical interconnect. New to this year
is the first introduction of “Quantum
Photonics and Information Technologies” topic, which will feature a tuto- New to this year is the first introduction of ‘quantum photonics’ as a conference topic,
rial presentation by Prof. Prem Kumar with dedicated tutorials and invited talks on the subject matter.
at Northwestern University (USA).
There will also be three Special Symposia, including Micro
expand their professional networks, gain personalized career
LEDs, Space Photonics, and Low Dimensional and Nanoinsights, and receive guidance from senior professionals in phostructured Photonics.
tonics. Attendees can sign up to be either a mentor or mentee
For a second consecutive year IPC will offer an “Industry
for the conference upon registering.
Day,” a series of talks and events dedicated to bring visibility
The IEEE Photonics Society is fully committed to expandto leading photonics technologies and transitioning technoloing the participation of students and young professionals, ingies to the market place.
cluding by funding more travel grant opportunities than ever
Extensive student programming and various ‘Mentoring
to encourage early career participation. A total of 50 grantees
Up’ aspects are also a highlight of the conference week. This
will be given at $2,500 USD each to support the travel, lodgyear the Sunday Program will include a peer reviewer session,
ing expenses and registration for student members that apply
designed to recruit the next generation of peer reviewers as well
with merit.
as hear from top reviewers on best practices in the peer review
The General Chairs, Carmen Menoni and Nikola Alic, Proprocess. Later in the week, there will also be a Student Chapter
gram Chair, Zetian Mi, and Member-at-Large, Christina Lim,
Leadership Forum, soft skills trainings in the IEEE Member
extend a warm welcome to the members of the photonic comLounge and a Job Fair designed for students and young profesmunity in attend IPC 2019 in San Antonio, Texas, USA later
sionals interested in working in industry.
this year.
Furthermore, throughout the week the IEEE Photonics SoRegistration is currently open and can be completed at:
ciety is sponsoring a Mentor Match program to help students
www.ipc-ieee.org
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The IEEE Photonics Conference 2019 (IPC) plenary speakers (left to right) Jelena Vuckovic, of Stanford University (USA), Franco
Nori, of RIKEN (Japan), David Reitze, of LIGO Lab CALTECH (USA), and Stephen Grubb, of Facebook (USA), will cover a broad
range of hot topics in photonics.
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$QQRXQFHPHQWRIDQ,(((26$

-RXUQDORI2SWLFDO&RPPXQLFDWLRQVDQG1HWZRUNLQJ
6SHFLDO,VVXHRQ
2SHQ2SWLFDO1HWZRUNV
$SSOLFDWLRQVHQDEOHGE\ERWK*UDGLRDFFHVVDQGFORXGFRPSXWLQJDUHH[SHFWHGWRGULYHDGUDPDWLFLQFUHDVHLQ,3GDWDWUDIILF
RYHU WKH QH[WIHZ\HDUV %DFNERQHQHWZRUNV XQOLNHWKHLUDFFHVVFRXQWHUSDUWVDOUHDG\FDUU\PDVVLYHDPRXQWVRIGDWDWUDIILF
DQG ZLOO WKXV QHHG WR EH XSJUDGHG ZLWK QHZ WHFKQRORJLHV WKDW FDQ SXVK WKHLU WUDQVSRUW FDSDFLW\ WR XQSUHFHGHQWHG OHYHOV
7HOHFRPQHWZRUNRSHUDWRUVZLOODLPWRPD[LPDOO\H[SORLWWKHLUH[LVWLQJILEHULQIUDVWUXFWXUHWRRSWLPL]HWKHLUUHWXUQVRQ&$3(;$
V\QHUJLVWLF SDUDOOHO HIIRUW ZLOO EH UHTXLUHG WR HQDEOH PXOWLYHQGRU LQWHURSHUDEOH QHWZRUNV WKDW DUH FRPSDWLEOH ZLWK WKHVH
WHFKQRORJLHV6LPLODU WR RQJRLQJ RSWLFDO PXOWLYHQGRULQWHURSHUDELOLW\ HIIRUWVVXFK DV WKH 7HOHFRP ,QIUD 3URMHFW 7,3  DQG WKH
2SHQ 52$'0 06$ VXFK FROODERUDWLYH LQLWLDWLYHV ZLOO SDYH WKH ZD\ WR PXOWLYHQGRU LQWHURSHUDELOLW\ GHPRQVWUDWLRQV DQG
VWDQGDUGV IRU RSHQ RSWLFDO QHWZRUNVLQFRUSRUDWLQJHLWKHU SDUWLDORU WRWDO GLVDJJUHJDWLRQ  8OWLPDWHO\ WKHVH HIIRUWVZLOO OHDGWR
GDWDPRGHODEVWUDFWLRQVLQWHUIDFHVDQGLPSOHPHQWDWLRQRIVRIWZDUHGHILQHGQHWZRUNLQJ 6'1 VROXWLRQVWKDWDUHVXLWDEOH IRU
IXWXUHWHFKQRORJLHV

7KHVSHFLDOLVVXHLVWDUJHWHGDWWKHODWHVWSURSRVDOVDQGUHVXOWVLQRSHQRSWLFDOQHWZRUNV 221V LQFOXGLQJEXWQRWOLPLWHGWR
WKHIROORZLQJWRSLFV

ł
'DWD WUDQVSRUW DEVWUDFWLRQ WKURXJK TXDOLW\ RI WUDQVPLVVLRQ 4R7  HVWLPDWLRQ LQFOXGLQJ DVVRFLDWHG RSHQ GDWD
VWUXFWXUHVDQGRSHQ$3,V
ł
0RGHOLQJDQGVLPXODWLRQRIRSHQRSWLFDOV\VWHPV PD\LQFOXGHWKHSUHVHQFHRIOHJDF\FKDQQHOV QRQGDWDVHUYLFHV
HWF 
ł
221VIRUGDWDFHQWHULQWHUFRQQHFWYVPHWURQHWZRUNVYVORQJKDXOQHWZRUNV
ł
7HOHPHWU\DQGIDLOXUHUHFRYHU\LQFOXGLQJPDFKLQHOHDUQLQJDLGHG 0/$ VROXWLRQVIRU221V
ł
5RXWLQJDQGVSHFWUXPDVVLJQPHQWIRU221VLQFOXGLQJ0/$VROXWLRQV
ł
1HWZRUNSODQQLQJWRROVIRU221V
ł
3K\VLFDOOD\HUDZDUHQHWZRUNRUFKHVWUDWLRQ
ł
&RQWURODQGPDQDJHPHQWRI221VLQFOXGLQJWKHXVHRIPDFKLQHOHDUQLQJ
ł
2SHQ VRIWZDUHGHILQHG QHWZRUNV EDVHG RQ IRU H[DPSOH 2SHQ&RQILJ RU 2SHQ 52$'0 VSHFLILFDWLRQV DQG 2126
2'/7$3,RURWKHU6'1RSHUDWLQJV\VWHPV
ł
7HFKQRHFRQRPLFDQDO\VLVRI221VDWQHWZRUNOD\HUVDQG
ł
0XOWLYHQGRULQWHURSHUDELOLW\DQG221GHPRQVWUDWLRQV
ł
3DUWLDOO\YVWRWDOO\GLVDJJUHJDWHGPXOWLYHQGRU221VROXWLRQV

6XEPLVVLRQV WR WKH VSHFLDO LVVXH VKRXOG EH SUHSDUHG DFFRUGLQJ WR WKH XVXDO VWDQGDUGV IRU WKH-RXUQDO RI 2SWLFDO
&RPPXQLFDWLRQV DQG 1HWZRUNLQJDQG ZLOO XQGHUJR WKH QRUPDO SHHU UHYLHZ SURFHVV 0DQXVFULSWV PXVW EH XSORDGHG WKURXJK
26$ VRQOLQH VXEPLVVLRQ V\VWHP KWWSVZZZRVDSXEOLVKLQJRUJMRFQMRXUQDOMRFQDXWKRUFIP  VSHFLI\LQJ IURP WKH )HDWXUH
,VVXHGURSGRZQPHQXWKDWWKHPDQXVFULSWLVIRUWKHLVVXHRQ2SHQ2SWLFDO1HWZRUNV

*XHVW(GLWRUV9LWWRULR&XUUL /HDG*XHVW(GLWRU3ROLWHFQLFRGL7RULQR,WDO\ $QGUHD)XPDJDOOL 7KH8QLYHUVLW\RI7H[DVDW
'DOODV86$ 6HLNL.XZDEDUD 177-DSDQ 9LFWRU/RSH] 7HOHIRQLFD6SDLQ $QWRQLR1DSROL ,QILQHUD*HUPDQ\ /\QQ1HOVRQ
$7 786$ 

,PSRUWDQW'DWHV
6XEPLVVLRQ'HDGOLQH2FWREHU
3XEOLFDWLRQ4
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$QQRXQFLQJDQ,VVXHRIWKH,(((
-2851$/2)6(/(&7('723,&6,148$1780(/(&7521,&6RQ


(PHUJLQJ$SSOLFDWLRQVRI0XOWLPRGH0XOWLFRUHDQG6SHFLDOW\)LEHUV




6XEPLVVLRQ'HDGOLQH2FWREHU



+DUG&RS\3XEOLFDWLRQ-XO\$XJXVW



7KH,(((-RXUQDORI6HOHFWHG7RSLFVLQ4XDQWXP(OHFWURQLFV -674( LQYLWHVPDQXVFULSWVXEPLVVLRQVLQWKHDUHDRI(PHUJLQJ
$SSOLFDWLRQVRI0XOWLPRGH0XOWLFRUHDQG6SHFLDOW\)LEHUV)RUWKHSDVWIHZGHFDGHVUHVHDUFKRQRSWLFDOFRPPXQLFDWLRQVKDV
IRFXVHGRQGHYHORSLQJQHZRSWLFDOILEHUVDQGV\VWHPVWRVROYHWKHFDSDFLW\VDWXUDWLRQRIFRQYHQWLRQDOVLQJOHPRGHILEHUV7KHDGGLWLRQRI
WKHVSDWLDOGLPHQVLRQWRWKHSRUWIROLRRIRSWLFDOPXOWLSOH[LQJWHFKQRORJLHVZLGHO\NQRZQDV6SDFH'LYLVLRQ0XOWLSOH[LQJ 6'0 ERRVWHG
WKHGHYHORSPHQWRIQRYHORSWLFDOILEHUVLQFOXGLQJDPRQJRWKHUVPXOWLFRUHPXOWLPRGHDQGIHZPRGHILEHUV7KHJURZLQJLQWHUHVWRQWKHVH
QRYHOILEHUVKDVYHU\UHFHQWO\RSHQHGXSQHZDYHQXHVIRUUHVHDUFKLQHPHUJLQJILHOGVRIDSSOLFDWLRQLQFOXGLQJUDGLRDFFHVVQHWZRUNV
LPDJLQJRSWLFDOILEHUVHQVLQJRUDVWURSKRWRQLFV7KLVVSHFLDOLVVXHZLOODGGUHVVWKHFXUUHQWSURJUHVVDQGODWHVWEUHDNWKURXJKVLQHPHUJHQW
DSSOLFDWLRQVRIVSDFHGLYLVLRQPXOWLSOH[LQJDQGVSHFLDOW\ILEHUVFRYHULQJDPRQJRWKHUVWKHIROORZLQJDUHDVRILQWHUHVW
x
x
x
x
x
x
x
x
x
x
x

0XOWLFRUHPXOWLPRGHDQGVSHFLDOW\ILEHUVIRUKLJKFDSDFLW\GLJLWDOFRPPXQLFDWLRQV
6SDFHGLYLVLRQPXOWLSOH[LQJLQILEHUZLUHOHVVDQG*FRPPXQLFDWLRQV
,PDJLQJWKRXJKPXOWLPRGHILEHUV
6SDFHGLYLVLRQPXOWLSOH[HGVXEPDULQHOLQNV
0XOWLFRUHPXOWLPRGHDQGVSHFLDOW\ILEHUVIRURSWLFDOVHQVLQJ
6SDFHGLYLVLRQPXOWLSOH[LQJLQDVWURSKRWRQLFV
0XOWLPRGHDQGPXOWLFRUHEDVHGTXDQWXPRSWLFV
6SDFHGLYLVLRQPXOWLSOH[LQJIRUUDGLRIUHTXHQF\SKRWRQLFV
1RQOLQHDUPXOWLPRGHRSWLFV
$SSOLFDWLRQRIPXOWLFRUHPXOWLPRGHDQGVSHFLDOW\ILEHUVLQGDWDFHQWHUOLQNV
,QGXVWULDODSSOLFDWLRQVRIPXOWLFRUHPXOWLPRGHDQGVSHFLDOW\ILEHUV



7KH3ULPDU\*XHVW(GLWRUIRUWKLVLVVXHLV,YDQD*DVXOOD8QLYHUVLWDW3ROLWqFQLFDGH9DOqQFLD6SDLQ7KH*XHVW(GLWRUVRIWKHLVVXHDUH
5RGULJR$PH]FXD&RUUHD8QLYHUVLW\RI&HQWUDO)ORULGD86$1LFRODV)RQWDLQH1RNLD%HOO/DEV86$6HUJLR/HRQ6DYDO8QLYHUVLW\
RI6\GQH\$XVWUDOLD'DQ0DURP7KH+HEUHZ8QLYHUVLW\RI-HUXVDOHP,VUDHODQG%HQ3XWWQDP1,&7-DSDQ
8QHGLWHGSUHSULQWVRIDFFHSWHGPDQXVFULSWVDUHQRUPDOO\SRVWHGRQOLQHRQ,(((;SORUHZLWKLQZHHNRIWKHILQDOILOHVEHLQJXSORDGHGE\
WKHDXWKRU V RQ6FKRODU2QH0DQXVFULSWV3RVWHGSUHSULQWVKDYHGLJLWDOREMHFWLGHQWLILHUV '2,V DVVLJQHGWRWKHPDQGDUHIXOO\FLWDEOH
2QFHDYDLODEOHWKHSUHSULQWVDUHUHSODFHGE\ ILQDOFRS\HGLWHGDQG;0/WDJJHGYHUVLRQVRIPDQXVFULSWVRQ,(((;SORUH7KLVXVXDOO\
RFFXUVZHOOEHIRUHWKHKDUGFRS\SXEOLFDWLRQGDWH7KHVHILQDOYHUVLRQVKDYHDUWLFOHQXPEHUVDVVLJQHGWRWKHPWRDFFHOHUDWHWKHRQOLQH
SXEOLFDWLRQWKHVDPHDUWLFOHQXPEHUVDUHXVHGIRUWKHSULQWYHUVLRQVRI-674(
)RULQTXLULHVSOHDVHFRQWDFW
,(((3KRWRQLFV6RFLHW\-674((GLWRULDO2IILFH&KLQ7DQ/XW] 3KRQH(PDLOFWDQOXW]#LHHHRUJ 
7KHIROORZLQJGRFXPHQWVDUHUHTXLUHGGXULQJWKHPDQGDWRU\RQOLQHVXEPLVVLRQDWKWWSPFPDQXVFULSWFHQWUDOFRPMVWTHSKR
 3')RU06:RUGPDQXVFULSW GRXEOHFROXPQIRUPDWXSWRSDJHVIRUDQLQYLWHGSDSHUXSWRSDJHVIRUDFRQWULEXWHGSDSHU 
0DQXVFULSWVRYHUWKHVWDQGDUGSDJHOLPLWZLOOKDYHDQRYHUOHQJWKFKDUJHRISHUSDJHLPSRVHG%LRJUDSKLHVRIDOODXWKRUVDUH
PDQGDWRU\SKRWRJUDSKVDUHRSWLRQDO6HHWKH7RROVIRU$XWKRUVOLQN
ZZZLHHHRUJZHESXEOLFDWLRQVDXWKRUVWUDQVMQOLQGH[KWPO
 06:RUGGRFXPHQWZLWKIXOOFRQWDFWLQIRUPDWLRQIRUDOODXWKRUVDVLQGLFDWHGEHORZ
/DVWQDPH )DPLO\QDPH )LUVWQDPH6XIIL[ 'U3URI0V0U $IILOLDWLRQ'HSDUWPHQW$GGUHVV7HOHSKRQH)DFVLPLOH(PDLO
-674(XVHVWKHL7KHQWLFDWHVRIWZDUHWRGHWHFWLQVWDQFHVRIRYHUODSSLQJDQGVLPLODUWH[WLQVXEPLWWHGPDQXVFULSWVDQGSUHYLRXVO\SXEOLVKHG
SDSHUV$XWKRUVVKRXOGHQVXUHWKDWUHOHYDQWSUHYLRXVO\SXEOLVKHGSDSHUVDUHFLWHGDQGWKDWLQVWDQFHVRIVLPLODULW\DUHMXVWLILHGE\FOHDUO\
VWDWLQJWKHGLVWLQFWLRQEHWZHHQDVXEPLWWHGSDSHUDQGSUHYLRXVSXEOLFDWLRQV
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3URJUDPPDEOH3KRWRQLFV




6XEPLVVLRQ'HDGOLQH'HFHPEHU



+DUG&RS\3XEOLFDWLRQ6HSWHPEHU2FWREHU




7KH,(((-RXUQDORI6HOHFWHG7RSLFVLQ4XDQWXP(OHFWURQLFV -674( LQYLWHVPDQXVFULSWVXEPLVVLRQVLQWKHDUHD
RI3URJUDPPDEOH3KRWRQLFV 33 IHDWXULQJVWDWHRIWKHDUWUHFRQILJXUDEOHRSWLFDOGHYLFHV

x
x
x
x
x
x
x
x
x
x
x
x
x
x

3URJUDPPDEOHSKRWRQLFFLUFXLWV
,QWHJUDWHGPLFURZDYHSKRWRQLFFLUFXLWV
3KDVHFKDQJHSKRWRQLFGHYLFHV
2SWRPHFKDQLFDOO\WXQDEOHFRPSRQHQWV
/RZWHPSHUDWXUHSURJUDPPDEOHRSWLFV
5HFRQILJXUDEOHHOHFWURRSWLFDOGHYLFHV
+HWHURJHQHRXVLQWHJUDWLRQZLWKDFWLYHPDWHULDOV
7XQDEOHTXDQWXPSKRWRQLFV\VWHPV
$GDSWLYH''SKRWRQLFFRPSRQHQWV
$OORSWLFDOSURJUDPPDEOHSKRWRQLFFLUFXLWV
(UDVDEOHLQWHJUDWHGRSWLFFRPSRQHQWV
3URJUDPPDEOHSKRWRQLFVIRUTXDQWXPWHFKQRORJLHV
5HFRQILJXUDEOHPHWDVXUIDFHV
7KHUPRRSWLFGHYLFHVDQGPDWHULDOV

x
x
x
x
x
x
x
x
x
x
x
x
x
x

3LH]RHOHFWULFWXQDEOHGHYLFHV
$FRXVWRRSWLFWXQDEOHGHYLFHV
5HFRQILJXUDEOHZDYHJXLGHDUUD\V
0XOWLSXUSRVHRSWLFDOFLUFXLWV
)LHOGSURJUDPPDEOHSKRWRQLFGHYLFHV
0LFURZDYHDQGRSWLFDORVFLOODWRUV
0DFKLQHOHDUQLQJSKRWRQLFV
7UDLQLQJRISKRWRQLFQHXUDOQHWZRUN
:DYHIURQWVKDSLQJ
3URJUDPPDEOHPXOWLPRGHGHYLFHV
(QHUJ\HIILFLHQWWXQDEOHGHYLFHV
/DUJHVFDOHSKRWRQLFFLUFXLWV
0(06EDVHGWXQDEOHFLUFXLWV
7RSRORJLFDOSKRWRQLFV


5HODWHG WRSLFV QRW LQFOXGHG LQ WKH OLVW DERYH DUH DOVR ZHOFRPHG 7KH 3ULPDU\ *XHVW (GLWRU IRU WKLV LVVXH LV 'DYLG
0DUSDXQJ8QLYHUVLW\RI7ZHQWHWKH1HWKHUODQGV7KH*XHVW(GLWRUVRIWKHLVVXHDUH5DGDQ6ODYLN25&6RXWKDPSWRQ
8./HLPHQJ=KXDQJ,0(&86$DQG:ROIUDP3HUQLFH8QLYHUVLW\RI0XHQVWHU*HUPDQ\
8QHGLWHGSUHSULQWVRIDFFHSWHG PDQXVFULSWVDUHQRUPDOO\SRVWHGRQOLQH RQ,((( ;SORUHZLWKLQZHHNRIWKHILQDOILOHVEHLQ J
XSORDGHGE\WKHDXWKRU V RQ6FKRODU2QH0DQXVFULSWV3RVWHGSUHSULQWVKDYHGLJLWDOREMHFWLGHQWLILHUV '2,V DVVLJQHGWRWKHP
DQGDUHIXOO\FLWDEOH2QFHDYDLODEOHWKHSUHSULQWVDUHUHSODFHGE\ILQDOFRS\HGLWHGDQG;0/WDJJHGYHUVLRQVRIPDQXVFULSWVRQ
,(((;SORUH7KLVXVXDOO\RFFXUVZHOOEHIRUHWKHKDUGFRS\SXEOLFDWLRQGDWH7KHVHILQDOYHUVLRQVKDYHDUWLFOHQXPEHUVDVVLJQHG
WRWKHPWRDFFHOHUDWHWKHRQOLQHSXEOLFDWLRQWKHVDPHDUWLFOHQXPEHUVDUHXVHGIRUWKHSULQWYHUVLRQVRI-674(
)RULQTXLULHVSOHDVHFRQWDFW
,(((3KRWRQLFV6RFLHW\-674((GLWRULDO2IILFH&KLQ7DQ/XW] 3KRQH(PDLOFWDQOXW]#LHHHRUJ 
7KHIROORZLQJGRFXPHQWVDUHUHTXLUHGGXULQJWKHPDQGDWRU\RQOLQHVXEPLVVLRQDWKWWSPFPDQXVFULSWFHQWUDOFRPMVWTHSKR
 3')RU06:RUGPDQXVFULSW GRXEOHFROXPQIRUPDWXSWRSDJHV IRUDQLQYLWHGSDSHUXSWRSDJHVIRUDFRQWULEXWHG
SDSHU 0DQXVFULSWVRYHUWKHVWDQGDUGSDJHOLPLWZLOOKDYHDQRYHUOHQJWKFKDUJHRISHUSDJHLPSRVHG%LRJUDSKLHVRI
DOODXWKRUVDUHPDQGDWRU\SKRWRJUDSKVDUHRSWLRQDO6HHWKH7RROVIRU$XWKRUVOLQN
ZZZLHHHRUJZHESXEOLFDWLRQVDXWKRUVWUDQVMQOLQGH[KWPO
 06:RUGGRFXPHQWZLWKIXOOFRQWDFWLQIRUPDWLRQIRUDOODXWKRUVDVLQGLFDWHGEHORZ
/DVWQDPH )DPLO\QDPH )LUVWQDPH6XIIL[ 'U3URI0V0U $IILOLDWLRQ'HSDUWPHQW$GGUHVV7HOHSKRQH)DFVLPLOH(PDLO
-674(XVHVWKHL7KHQWLFDWHVRIWZDUHWRGHWHFWLQVWDQFHVRIRYHUODSSLQJDQGVLPLODUWH[WLQVXEPLWWHGPDQXVFULSWVDQGSUHYLRXVO\
SXEOLVKHGSDSHUV$XWKRUVVKRXOGHQVXUHWKDWUHOHYDQWSUHYLRXVO\SXEOLVKHGSDSHUVDUHFLWHGDQGWKDWLQVWDQFHVRIVLPLODULW\DUH
MXVWLILHGE\FOHDUO\VWDWLQJWKHGLVWLQFWLRQEHWZHHQDVXEPLWWHGSDSHUDQGSUHYLRXVSXEOLFDWLRQV

IEEE PHOTONICS SOCIETY NEWSLETTER


&DOOIRU3DSHUV






$QQRXQFLQJDQ,VVXHRIWKH,(((
-2851$/2)6(/(&7('723,&6,148$1780(/(&7521,&6RQ


3KRWRQLFVIRU6\QWKHWLF'LPHQVLRQDQG7RSRORJLFDO,QVXODWRUV


6XEPLVVLRQ'HDGOLQH)HEUXDU\



+DUG&RS\3XEOLFDWLRQ1RYHPEHU'HFHPEHU




7KH,(((-RXUQDORI6HOHFWHG7RSLFVLQ4XDQWXP(OHFWURQLFV -674( LQYLWHVPDQXVFULSWVXEPLVVLRQVLQWKHDUHD
RI3KRWRQLFVIRU6\QWKHWLFGLPHQVLRQDQGWRSRORJLFDOLQVXODWRUVVXEPLVVLRQVLQWKHDUHDRIWRSRORJLFDOSKRWRQLFV
DQGRIRSWRHOHFWURQLFGHYLFHVZKRVHRSHUDWLRQUHOLHVRQWRSRORJLFDOIHDWXUHV

x
x
x
x
x
x
x
x
x
x
x

DQDORJXHTXDQWXP+DOOV\VWHPV
DQDORJXHTXDQWXPVSLQ+DOOV\VWHPV
)ORTXHWWRSRORJLFDOLQVXODWRUV
WRSRORJLFDOSXPSV
KRQH\FRPEODWWLFHVDQG'LUDFSRLQWV
WKUHHGLPHQVLRQDO:H\OV\VWHPV
V\QWKHWLFGLPHQVLRQVDQGKLJKGLPHQVLRQDOSKRWRQLFV
QRQ+HUPLWLDQWRSRORJLFDOSKRWRQLFV
J\URPDJQHWLFSKRWRQLFFU\VWDOV
WRSRORJLFDOPHWDPDWHULDOV
VSLQRUELWFRXSOLQJIRUOLJKW

x
x
x
x
x
x
x
x
x
x

H[FLWRQSRODULWRQV\VWHPVLQPLFURFDYLWLHV
WRSRORJLFDOPDWWHUVEDVHGRQFDYLW\DQGFLUFXLW4('
WRSRORJLFDOQRQOLQHDURSWLFDOV\VWHPV
WRSRORJLFDORSWLFDOVROLWRQVDQGYRUWLFHVRSWLFDO
QRQOLQHDULW\LQGXFHGWRSRORJLFDOSKDVHWUDQVLWLRQV
RSWLFDOLVRODWRUVDQGUREXVWWUDQVSRUW
DQJXODUPRPHQWXPDQGIUHTXHQF\PXOWLSOH[LQJ
WRSRORJLFDOODVHUV
YDOOH\WURQLFV
TXDQWXPLQWHUIHUHQFHRIWRSRORJLFDOHGJHV
3KRWRQLFPROHFXOHV


7KH3ULPDU\*XHVW(GLWRUIRUWKLVLVVXHLV/RUHQ]R3DYHVL8QLYHUVLW\RI7UHQWR,WDO\7KH*XHVW(GLWRUVRIWKHLVVXH
DUH,DFRSR&DUXVRWWR&157UHQWR,WDO\=KHQJ:HL=KRX867&&KLQD2GHG=LOEHUEHUJ(7+=XULFK


8QHGLWHGSUHSULQWVRIDFFHSWHG PDQXVFULSWVDUHQRUPDOO\SRVWHGRQOLQH RQ,((( ;SORUHZLWKLQZHHNRIWKHILQDOILOHVEHLQ J
XSORDGHGE\WKHDXWKRU V RQ6FKRODU2QH0DQXVFULSWV3RVWHGSUHSULQWVKDYHGLJLWDOREMHFWLGHQWLILHUV '2,V DVVLJQHGWRWKHP
DQGDUHIXOO\FLWDEOH2QFHDYDLODEOHWKHSUHSULQWVDUHUHSODFHGE\ILQDOFRS\HGLWHGDQG;0/WDJJHGYHUVLRQVRIPDQXVFULSWVRQ
,(((;SORUH7KLVXVXDOO\RFFXUVZHOOEHIRUHWKHKDUGFRS\SXEOLFDWLRQGDWH7KHVHILQDOYHUVLRQVKDYHDUWLFOHQXPEHUVDVVLJQHG
WRWKHPWRDFFHOHUDWHWKHRQOLQHSXEOLFDWLRQWKHVDPHDUWLFOHQXPEHUVDUHXVHGIRUWKHSULQWYHUVLRQVRI-674(
)RULQTXLULHVSOHDVHFRQWDFW
,(((3KRWRQLFV6RFLHW\-674((GLWRULDO2IILFH&KLQ7DQ/XW] 3KRQH(PDLOFWDQOXW]#LHHHRUJ 
7KHIROORZLQJGRFXPHQWVDUHUHTXLUHGGXULQJWKHPDQGDWRU\RQOLQHVXEPLVVLRQDWKWWSPFPDQXVFULSWFHQWUDOFRPMVWTHSKR
 3')RU06:RUGPDQXVFULSW GRXEOHFROXPQIRUPDWXSWRSDJHVIRUDQLQYLWHGSDSHUXSWRSDJHVIRUDFRQWULEXWHG
SDSHU 0DQXVFULSWVRYHUWKHVWDQGDUGSDJHOLPLWZLOOKDYHDQRYHUOHQJWKFKDUJHRISHUSDJHLPSRVHG%LRJUDSKLHVRI
DOODXWKRUVDUHPDQGDWRU\SKRWRJUDSKVDUHRSWLRQDO6HHWKH7RROVIRU$XWKRUVOLQN
ZZZLHHHRUJZHESXEOLFDWLRQVDXWKRUVWUDQVMQOLQGH[KWPO
 06:RUGGRFXPHQWZLWKIXOOFRQWDFWLQIRUPDWLRQIRUDOODXWKRUVDVLQGLFDWHGEHORZ
/DVWQDPH )DPLO\QDPH )LUVWQDPH6XIIL[ 'U3URI0V0U $IILOLDWLRQ'HSDUWPHQW$GGUHVV7HOHSKRQH)DFVLPLOH(PDLO
-674(XVHVWKHL7KHQWLFDWHVRIWZDUHWRGHWHFWLQVWDQFHVRIRYHUODSSLQJDQGVLPLODUWH[WLQVXEPLWWHGPDQXVFULSWVDQGSUHYLRXVO\
SXEOLVKHGSDSHUV$XWKRUVVKRXOGHQVXUHWKDWUHOHYDQWSUHYLRXVO\SXEOLVKHGSDSHUVDUHFLWHGDQGWKDWLQVWDQFHVRIVLPLODULW\DUH
MXVWLILHGE\FOHDUO\VWDWLQJWKHGLVWLQFWLRQEHWZHHQDVXEPLWWHGSDSHUDQGSUHYLRXVSXEOLFDWLRQV
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3KRWRQLF$QWHQQDV







6XEPLVVLRQ'HDGOLQH$SULO
+DUG&RS\3XEOLFDWLRQ-DQXDU\)HEUXDU\


7KH,(((-RXUQDORI6HOHFWHG7RSLFVLQ4XDQWXP(OHFWURQLFV -674( LQYLWHVPDQXVFULSWVXEPLVVLRQVLQ3KRWRQLF $QWHQQDV(DUO\DWWHPSWVLQ
GHYHORSLQJ3KRWRQLF$QWHQQDV FDQEHWUDFHGEDFNWRWKH¶VZLWK WKHGHVLJQDQGIDEULFDWLRQ RI PLFURPHWHUVFDOHLQIUDUHGDQGYLVLEOHOLJKW
DQWHQQDV)URPWKDWWLPHRQLQWHUHVWLQWKLVHPHUJLQJUHVHDUFK¿HOGKDVH[SDQGHGUDSLGO\ZLWKJURZLQJVRSKLVWLFDWLRQRIGHVLJQVHQDEOHGE\
DGYDQFHPHQWVLQWKHPLFURDQGQDQRIDEULFDWLRQWHFKQRORJ\,QWKHODVWWHQ\HDUVRUVR3KRWRQLF$QWHQQDVKDYHEHFRPHDYHU\G\QDPLF¿HOGRI
UHVHDUFK LQ WKH EURDG DUHD RI SKRWRQLFV ERWK WKHRUHWLFDOO\ DQG H[SHULPHQWDOO\ 7KLV KDV OHG WR UHPDUNDEOH SURJUHVV LQ WKH XQGHUVWDQGLQJ RI
UHVRQDQW RSWLFDO PLFUR DQG QDQRVWUXFWXUHV ZLWK SRWHQWLDO IRU IRUPLGDEOH LPSDFW RQ D ZLGH UDQJH RI DSSOLFDWLRQV IURP KLJKUDWH ZLUHOHVV
FRPPXQLFDWLRQVDQGRSWLFDOVLJQDOSURFHVVLQJWRPROHFXODUVHQVLQJDQGQRQOLQHDUHIIHFWVHQKDQFHPHQW7KLVVSHFLDOLVVXHIRFXVHVRQWKHUHFHQW
SURJUHVVRI3KRWRQLF$QWHQQDVDQGWUHQGVLQGHYHORSLQJOHDGLQJHGJHIXQGDPHQWDOFRQFHSWVDQGQRYHODSSOLFDWLRQV

)XQGDPHQWDOWRSLFVRILQWHUHVWLQFOXGH EXWDUHQRWOLPLWHGWR 
x 3KDVHG$UUD\V
x 0HWDVXUIDFHV
x 7XQDELOLW\
x 5HFRQILJXUDELOLW\
x $OOGLHOHFWULFVWUXFWXUHV
x 3ODVPRQLFGHVLJQ
x 1RQOLQHDUHIIHFWV
x 1RYHOPDWHULDOV
x )DEULFDWLRQWKHRU\DQGPRGHOLQJ

$SSOLFDWLRQDUHDVRILQWHUHVWLQFOXGH EXWDUHQRWOLPLWHGWR 
x +LJKUDWHFRPPXQLFDWLRQV
x /LJKWGHWHFWLRQDQGUDQJLQJ
x 7KUHHGLPHQVLRQDOKRORJUDSK\
x 7+]WHFKQRORJ\
x 6HQVLQJ
x 3KRWRYROWDLFV
x 2SWLFDOSURFHVVLQJ
x 6HFXULW\
x %LRWHFKQRORJ\





7KH3ULPDU\*XHVW(GLWRUIRUWKLVLVVXHLV +XJR ( +HUQDQGH])LJXHURD8QLYHUVLW\RI&DPSLQDV 81,&$03 %UD]LO 7KH*XHVW(GLWRUVDUH
-HQQLIHU 'LRQQH 6WDQIRUG 8QLYHUVLW\ 86$ 0RQD -DUUDKL 8&/$ 86$ $QGUH\ ( 0LURVKQLFKHQNR 8QLYHUVLW\ RI 1HZ 6RXWK :DOHV
$XVWUDOLD

7KHGHDGOLQHIRUVXEPLVVLRQRIPDQXVFULSWVLV$SULO+DUGFRS\SXEOLFDWLRQRIWKHLVVXHLVVFKHGXOHGIRU-DQXDU\)HEUXDU\
8QHGLWHGSUHSULQWVRIDFFHSWHGPDQXVFULSWVDUHQRUPDOO\SRVWHGRQOLQHRQ,(((;SORUHZLWKLQZHHNRIWKHILQDOILOHVEHLQJXSORDGHGE\WKH
DXWKRU V  RQ 6FKRODU2QH 0DQXVFULSWV3RVWHG SUHSULQWV KDYH GLJLWDO REMHFW LGHQWLILHUV '2,V  DVVLJQHG WR WKHP DQG DUH IXOO\ FLWDEOH 2QFH
DYDLODEOH WKH SUHSULQWV DUH UHSODFHG E\ ILQDO FRS\HGLWHG DQG ;0/WDJJHG YHUVLRQV RI PDQXVFULSWV RQ ,((( ;SORUH 7KLV XVXDOO\ RFFXUV ZHOO
EHIRUHWKHKDUGFRS\SXEOLFDWLRQGDWH7KHVHILQDOYHUVLRQVKDYHDUWLFOHQXPEHUVDVVLJQHGWRWKHPWRDFFHOHUDWHWKHRQOLQHSXEOLFDWLRQWKHVDPH
DUWLFOHQXPEHUVDUHXVHGIRUWKHSULQWYHUVLRQVRI-674(
)RULQTXLULHVSOHDVHFRQWDFW
,(((3KRWRQLFV6RFLHW\-674((GLWRULDO2IILFH&KLQ7DQ/XW] 3KRQH(PDLOFWDQOXW]#LHHHRUJ 
7KHIROORZLQJGRFXPHQWVORFDWHGDWKWWSPFPDQXVFULSWFHQWUDOFRPMVWTHSKRDUHUHTXLUHGGXULQJWKHPDQGDWRU\RQOLQHVXEPLVVLRQ
 3')RU06:RUGPDQXVFULSW GRXEOHFROXPQIRUPDWXSWRSDJHVIRUDQLQYLWHGSDSHUXSWRSDJHVIRUDFRQWULEXWHGSDSHU 0DQXVFULSWV
RYHU WKH VWDQGDUG SDJH OLPLW ZLOO KDYH DQ RYHUOHQJWK FKDUJH RI  SHU SDJH LPSRVHG %LRJUDSKLHV RI DOO DXWKRUV DUH PDQGDWRU\ GXULQJ
VXEPLVVLRQRIPDQXVFULSWSKRWRJUDSKVDUHRSWLRQDO6HHWKH7RROVIRU$XWKRUVOLQN
ZZZLHHHRUJZHESXEOLFDWLRQVDXWKRUVWUDQVMQOLQGH[KWPO
-674( XVHV WKH L7KHQWLFDWH VRIWZDUH WR GHWHFW LQVWDQFHV RI RYHUODSSLQJ DQG VLPLODU WH[W LQ VXEPLWWHG PDQXVFULSWV DQG SUHYLRXVO\ SXEOLVKHG
SDSHUV$XWKRUVVKRXOGHQVXUHWKDWUHOHYDQWSUHYLRXVO\SXEOLVKHGSDSHUVDUHFLWHGDQGWKDWLQVWDQFHVRIVLPLODULW\DUHMXVWLILHGE\FOHDUO\VWDWLQJ
WKHGLVWLQFWLRQEHWZHHQDVXEPLWWHGSDSHUDQGSUHYLRXVSXEOLFDWLRQV
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2SWLFDO6LJQDO3URFHVVLQJ
6XEPLVVLRQ'HDGOLQH-XQH

+DUG&RS\3XEOLFDWLRQ0DUFK$SULO


7KH,(((-RXUQDORI6HOHFWHG7RSLFVLQ4XDQWXP(OHFWURQLFV -674( LQYLWHVPDQXVFULSWVXEPLVVLRQVLQ2SWLFDO6LJQDO3URFHVVLQJ7KHILHOGRI
2SWLFDO 6LJQDO 3URFHVVLQJ LV YHU\ EURDG DQG PXOWLGLVFLSOLQDU\ LQFRUSRUDWLQJ DUHDV IURP PDWHULDOV GHYLFH GHVLJQ DQG IDEULFDWLRQ V\VWHP
GHPRQVWUDWLRQ DQG PDWKHPDWLFDO WRROV  /LQHDU DQG QRQOLQHDU WHFKQLTXHV DUH XVHG H[WHQVLYHO\ IRU DSSOLFDWLRQV UDQJLQJ IURP RSWLFDO
FRPPXQLFDWLRQV 5) FRPPXQLFDWLRQV TXDQWXP FRPPXQLFDWLRQV DQG SURFHVVLQJ WR XOWUDIDVW VFLHQFHDQGELRSKRWRQLFV 7KH ,((( -RXUQDO RI
6HOHFWHG 7RSLFV LQ 4XDQWXP (OHFWURQLFVLQYLWHVPDQXVFULSWVXEPLVVLRQVLQWKHDUHDRI2SWLFDO 6LJQDO 3URFHVVLQJ7KHSXUSRVHRIWKLV
LVVXHRI-674(LVWRKLJKOLJKWWKHUHFHQWSURJUHVVDQGWUHQGVLQGHYHORSLQJOHDGLQJHGJHRSWLFDOVLJQDOSURFHVVLQJWHFKQRORJLHVDQGWHFKQLTXHV
$UHDVRILQWHUHVWLQFOXGH EXWDUHQRWOLPLWHGWR 

%URDGEDQGKLJKHIILFLHQF\QRQOLQHDUGHYLFHV
x 3KRWRQLF LQWHJUDWHG FLUFXLWV HJ ZLWK VWUXFWXUDO QRQOLQHDU HQKDQFHPHQW RU PL[HG OLQHDU DQG QRQOLQHDU HOHPHQWV IRU RSWLFDO VLJQDO
SURFHVVLQJ
x 6HPLFRQGXFWRUGHYLFHVLQFOXGLQJVHPLFRQGXFWRURSWLFDODPSOLILHUVDQGVRXUFHV
x 1RQOLQHDUPDWHULDOSODWIRUPVIRURSWLFDOVLJQDOSURFHVVLQJ
x +LJKO\QRQOLQHDUILEHUV
6\VWHPVDSSOLFDWLRQVDQGGHPRQVWUDWLRQV
x /LQHDUDQGQRQOLQHDURSWLFDOVLJQDOSURFHVVLQJWHFKQLTXHVIRUFRPPXQLFDWLRQVDQGLQIRUPDWLRQSURFHVVLQJ RSWLFDO5)DQGTXDQWXP 
x 2SWLFDOVZLWFKLQJWHFKQRORJLHVFRQFHSWVDQGWHFKQLTXHV
0DWKHPDWLFDOWRROV
x 7LPHIUHTXHQF\WHFKQLTXHV
x )RXULHUWHFKQLTXHV
x 1HUXURPRUSKLFFRPSXWLQJDQGGHHSOHDUQLQJDSSOLHGWRRSWLFDOVLJQDOSURFHVVLQJ

7KH 3ULPDU\ *XHVW (GLWRU IRU WKLV LVVXH LV /DZUHQFH &KHQ 0F*LOO 8QLYHUVLW\ &DQDGD 7KH *XHVW (GLWRUV DUH %LOO &RUFRUDQ 0RQDVK
8QLYHUVLW\$XVWUDOLD$P\)RVWHU-RKQV+RSNLQV8QLYHUVLW\86$/HLI2[HQO¡ZH'78'HQPDUN&KHVWHU 6KX&KLQHVH8QLYHUVLW\RI+RQJ
.RQJ+RQJ.RQJ
7KHGHDGOLQHIRUVXEPLVVLRQRIPDQXVFULSWVLV-XQH+DUGFRS\SXEOLFDWLRQRIWKHLVVXHLVVFKHGXOHGIRU0DUFK$SULO
8QHGLWHGSUHSULQWVRIDFFHSWHGPDQXVFULSWVDUHQRUPDOO\SRVWHGRQOLQHRQ,(((;SORUHZLWKLQZHHNRIWKHILQDOILOHVEHLQJXSORDGHGE\WKH
DXWKRU V  RQ 6FKRODU2QH 0DQXVFULSWV3RVWHG SUHSULQWV KDYH GLJLWDO REMHFW LGHQWLILHUV '2,V  DVVLJQHG WR WKHP DQG DUH IXOO\ FLWDEOH 2QFH
DYDLODEOH WKH SUHSULQWV DUH UHSODFHG E\ ILQDO FRS\HGLWHG DQG ;0/WDJJHG YHUVLRQV RI PDQXVFULSWV RQ ,((( ;SORUH 7KLV XVXDOO\ RFFXUV ZHOO
EHIRUHWKHKDUGFRS\SXEOLFDWLRQGDWH7KHVHILQDOYHUVLRQVKDYHDUWLFOHQXPEHUVDVVLJQHGWRWKHPWRDFFHOHUDWHWKHRQOLQHSXEOLFDWLRQWKHVDPH
DUWLFOHQXPEHUVDUHXVHGIRUWKHSULQWYHUVLRQVRI-674(
)RULQTXLULHVSOHDVHFRQWDFW
,(((3KRWRQLFV6RFLHW\-674((GLWRULDO2IILFH&KLQ7DQ/XW] 3KRQH(PDLOFWDQOXW]#LHHHRUJ 
7KHIROORZLQJGRFXPHQWVORFDWHGDWKWWSPFPDQXVFULSWFHQWUDOFRPMVWTHSKRDUHUHTXLUHGGXULQJWKHPDQGDWRU\RQOLQHVXEPLVVLRQ
 3')RU06:RUGPDQXVFULSW GRXEOHFROXPQIRUPDWXSWRSDJHVIRUDQLQYLWHGSDSHUXSWRSDJHVIRUDFRQWULEXWHGSDSHU 0DQXVFULSWV
RYHU WKH VWDQGDUG SDJH OLPLW ZLOO KDYH DQ RYHUOHQJWK FKDUJH RI  SHU SDJH LPSRVHG %LRJUDSKLHV RI DOO DXWKRUV DUH PDQGDWRU\
SKRWRJUDSKVDUHRSWLRQDO6HHWKH7RROVIRU$XWKRUVOLQN
ZZZLHHHRUJZHESXEOLFDWLRQVDXWKRUVWUDQVMQOLQGH[KWPO
-674( XVHV WKH L7KHQWLFDWH VRIWZDUH WR GHWHFW LQVWDQFHV RI RYHUODSSLQJ DQG VLPLODU WH[W LQ VXEPLWWHG PDQXVFULSWV DQG SUHYLRXVO\ SXEOLVKHG
SDSHUV$XWKRUVVKRXOGHQVXUHWKDWUHOHYDQWSUHYLRXVO\SXEOLVKHGSDSHUVDUHFLWHGDQGWKDWLQVWDQFHVRIVLPLODULW\DUHMXVWLILHGE\FOHDUO\VWDWLQJ
WKHGLVWLQFWLRQEHWZHHQDVXEPLWWHGSDSHUDQGSUHYLRXVSXEOLFDWLRQV
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