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Editor’s
Column
DOMINIC SIRIANI

It’s hard to believe how fast this year is going by.
Summer in the Northern Hemisphere is now behind
us and the crispness of autumn is rolling into my locale in the northeastern U.S. With it comes the dawn
of a new academic year, lots of fresh faces and opportunities, and the occasion of our flagship IEEE Photonics Conference.
In this issue of the Photonics Society Newsletter,
you’ll find a cornucopia of exciting, educational, and
fun information. The Research Highlight this month
by Prof. Dr. Peter Banzer discusses the phenomenon
and uses of structured light. It’s a great primer on the
field and provides a perspective on how this field is pervasive in our technology and our lives. It’s a fascinating
area of study of manipulating light in all its dimensions to suit our needs and desires - from the classical
to the quantum, from the theoretical to the practical,
and from our historical optics roots to our far-reaching
photonic ambitions.
Also in this issue you’ll find some sage advice from
several of our experienced members. Daniel Renner discusses the Heilmeier Catechism - the blueprint for writing a compelling and comprehensive proposal - in his
Industry Engagement article. In addition, Patryk Urban
interviews Prof. Peter Andrekson of Chalmers University
about his life in academia and industry in the continuing
WaveJobs series.
Coverage of several events of note within the Society
are also contained in this issue. The Summer Topicals
Meeting, which was held in July, is reviewed by conference chairs Michael Brodsky and Cristian Antonelli.
Topics change from year to year, so read up on what was
hot in 2021’s meeting. Also happening recently were
the IEEE Pride in Photonics Initiative, which featured
a talk by JanMell Dugenio in June, and the MiniModes
Photonics School put together by the University of
Warsaw’s Student Chapter. And check out an update on
the Iluminando el Futuro STEM Initiative, which seeks
to bridge the gap between the scientific community and
general society.
Finally, please join me in congratulating all the recent
award recipients of our community. Featured in this issue are Qin Wang for receiving a Naval Research Grant,
Lukas Chrostowski for receiving the Photonics Society
Technical Skills Educator Award, all the 2021 Photonics
Society Award recipients, and the 2021 Graduate Student Scholarship recipients.
In closing, I’d as always like to thank you for being an
IEEE Photonics Society Newsletter reader. Please reach
out to us at ipsnewsletter@ieee.org with your feedback
and contributions. We love to hear from you!
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President’s
Column
CARMEN S. MENONI

Let’s discuss PhotonIcs, in which I intentionally capitalize the
“I” for “Innovation.” Innovation is the name of game in our
field that drives us to demonstrate new concepts that will translate into ground-breaking technologies. What motivated me
to write on this topic is an IEEE Spectrum article I read on the
impact of “Photonics on the Future of Deep Learning” (https://
spectrum.ieee.org/the-future-of-deep-learning-is-photonic). In
this area, photonics is critical to realize neural networks, which
will be faster, more accurate, and energy efficient, as demonstrated by the author with a simple example on matrix multiplication using a hybrid opto-electronics circuit. It was also
revealing to read that several startups are developing neural
networks and other architectures for optical computing. With
enormous advances in optical materials, in nanofabrication,
in active devices, in sensors, and in photonics integration, the
time is prime for envisioning compact optical chips that will
complement or in some cases replace electronic chips.
The economic impact of the photonics technologies
world-wide is huge. Just think of all the photonics technologies in your mobile phone! In a book published by the
National Research Council of the US National Academies
in 2013 (https://www.nap.edu/read/13491/chapter/1), entitled “Optics and Photonics: Essential Technologies for our
Nation,” several technological challenges were identified.
Among these, “increasing the capacity of optical networks and
developing a seamless integration of photonics and electronics components as a mainstream platform for low-cost fabrication and packaging on a chip for communication, sensing, medical, energy and defense
application” is identified. This report has motivated large research efforts in the United States that involve universities,
private industry, and consortia partnerships.
Innovation in photonics requires work-force development.
From my perspective as a professor in a United States university, it seems as if I cannot train students fast enough to meet the
demands of industry. With a background in optics and lasers,
our graduate students are recruited before they finish graduate
school!
At the IEEE Photonics Society, we are addressing the
needs of workforce development and the needs to support
industry in different ways. The Industry Engagement Committee (IEC) headed by former IEEE Photonics Society
President, Dr. Dalma Novak of Octane Wireless, develops
programs with the objective to “promote Society products
and services to industry; encourage entrepreneurship within
the photonics community; support the Society’s standardiza-
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tion and industry alliance activities; provide recognition for
members within Industry; enhance members’ access to industry-relevant training and continuing education; increase the
engagement of Industry members with the Society’s Distinguished Lecturer program.”
Since 2018, the IEC has organized an “Industry Day.” This
event is a part of our flagship conference, the IEEE Photonics Conference (IPC), and brings to our members the latest on
technology innovations in industry, as well as topics related to
product development, the photonic industry eco-system, entrepreneurship, and career development. It is a very well attended
event by all professional sectors. The Industry day program at
the virtual 2021 IPC consisted of interactive panel discussions
on Entrepreneurship and the Labor Market and Career Development, round table discussions on Photonics Foundries and a
section promoting the Canadian Photonics Industry. The committee is also very active in providing mentorship to young
professionals in other ways. You will read in this newsletter
an insightful article by Daniel Renner on “Life at a Photonics
Startup: Lessons Learned,” which focuses on how to write successful proposals.
Recently the IEEE Photonics Society established a multiyear collaborative effort with the European Photonics Industry
Consortium, a not-for- profit industry association to promote
joint activities and cooperative programs to enhance the professional development of industry professionals and provide industry-relevant training to students and continuing education
opportunities for practitioners. This effort will complement
and augment those of the IEC. As part of bringing visibility
to the contributions of individuals who have made significant
contributions to the photonics industry, the IEEE Photonics
Society will roll out next year a new Photonics Society Award
for Industry Achievements.
I just provided you with a glimpse of some of the IEEE
Photonics Society industry efforts. There may be other opportunities. For these, we need enthusiastic volunteers that will
take on the leadership to develop new industry supporting programs. We invite you to sign up with the IEC.

With warm wishes,
Carmen S. Menoni
President (2020–2021)
IEEE Photonics Society
c.menoni@ieee.org
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Research Highlights
Structured Light and Structured
Matter—From Tall to Small
Prof Dr Peter Banzer
Institute of Physics, University of Graz.
Introduction—Follow the Light
Undoubtedly, light plays a paramount role in our day-to-day
lives. It helps us with orientation, enables us to perceive our
environment, and contributes significantly to our circadian
rhythm. The color and intensity of light may even influence
our mental state and emotions. Furthermore, it is key not only
to photosynthesis in plants—one of the main mechanisms rendering possible life on Planet Earth—but also to the mating
behavior of fireflies and to the navigation of moths.
The attentive observer will not have missed the fact that the
light surrounding us usually features more degrees of freedom
than just color and brightness. On the one hand, light can also
be polarized because it is a wave and thus the field forming the
light wave can be made to oscillate in a predefined plane or,
more generally speaking, this oscillation can be controlled. On
the other hand, these parameters may also feature a spatially or
temporally varying structure. An intuitive example is shown
in Figure 1. There, the structure of light’s intensity is a direct
consequence of the interaction with structured matter (clouds),
creating stunning patterns. In fact, we are immersed in a world
consisting of light and shade taking intricate forms. But there
is more to it than meets the eye. Not only can the intensity of
light be tailored spatially, but also other parameters such as the
aforementioned polarization, the phase, temporal parameters
(pulse shape), etc. may be sculpted as desired. Furthermore,
shaping one of those parameters may also influence others mutually, as we will see later on.

Figure 1. Sunlight interacting with water droplets in the air resulting in spatially structured intensity distributions across the
clouds and around them.
October 2021

Sculpting the Light Field—Shape
It ‘Til You Make It
The possibilities of shaping light at will, as outlined above, seem
to be virtually unlimited. In many research areas, ranging from
microscopy, imaging, and communications to nano-optics, plasmonics, quantum optics, etc., structured light fields of various
kinds are utilized [1]. In the majority of cases, however, collimated light beams from lasers propagating through the air are
transformed to feature a structure by transmitting them across
or reflecting them at passive or active optical elements, which
interact with the incoming light beam in a position-dependent
manner, hence locally modifying the phase, polarization or amplitude of the field [1], [2]. In this manner, bespoke propagating
light beams can be created. A very prominent class of structured
vectorial light beams are so-called cylindrical vector beams,
featuring a doughnut-like intensity distribution with the polarization direction varying across the beam as well. They can
be generated, for instance, by locally rotating the polarization
of an incoming homogeneously polarized beam of light. An example, which takes this spatial variation of light’s parameters to
the next level, is shown in Figure 2, where besides the intensity
and polarization direction, also the type of polarization and the
phase varies across the beam.
Our electrodynamic intuition reminds us that light is a
transverse electromagnetic wave, and the field is therefore restricted to live and oscillate in a plane orthogonal to the propagation direction. This is true for planar waves or the collimated
beams we have discussed so far. When leaving this regime of
collimated light propagation, for instance by tightly focusing
a light beam or by simply refraining from corresponding paraxial approximations, we enter a world that is even richer when
it comes to structure and structural features of electromagnetic
fields. In the above example of tight focusing, complex focal
field landscapes can be created. In a global reference frame,
the field is not purely transverse anymore; strong field components oscillating along the mean propagation direction appear,
resulting in 3D field patterns varying on a sub-wavelength
scale [1]–[5]. If a small object—an atom, molecule or nanoparticle—is placed in such a complex field, the interaction will
sensitively depend on the relative position in the field (see
Figure 3). This position-dependent interaction enables the
study of the field itself with the particle acting as a field probe,
the investigation of the optical properties of the object, and the
local manipulation of the field via this object.
But the concept of field shaping is not at all limited to light
beams propagating in free-space. In fact, near- and evanescent
IEEE PHOTONICS SOCIETY NEWSLETTER
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Crafting Functional Nanomaterials—
Crafts(wo)manship in the Nanoworld

Figure 2. Cross-section of a paraxial light beam, featuring a complex spatial polarization, phase and intensity distribution (the local polarization states are indicated for selected positions along the
horizontal and vertical axes). The beam is assumed to exhibit only
transverse field components. If tightly focused (not shown here;
see [1]), the corresponding focal field patterns feature sophisticatedly structured amplitude and phase distributions of the individual field components. This process of strong spatial confinement
creates 3D field distributions in the focal plane and volume.

fields inherently feature a textured nature owing to their spatial confinement to interfaces, giving rise to intriguing polarization properties embedded in the fine-structure of the field
[3]. This statement holds true for a vast variety of different
schemes—for instance, for the fields in close vicinity of photonic waveguides [3], [6], or, as a very intuitive example, the
near-field distribution around a dipole emitter or nanostructure. Controlling these fields at sub-wavelength dimensions
opens up new pathways for steering, manipulating and processing light at small length-scales. For forging light fields
in the nanoworld, different routes can be taken. For instance,
the shape, size and material of nano-objects an incoming light
beam interacts with can be chosen. This is routinely used to
create field hotspots or chiral near-fields [7], [8], e.g., for optical sensors. In addition, the excitation field can be tailored such
that desired modes are excited in a nanoscopic system [5]. In
essence, the spatial structure of these two ingredients of nanoscale light-matter interactions plays a crucial role.

The immense developments of nanofabrication technology
boosted by miniaturization of electronics and corresponding
devices have also led to an unprecedented evolution of fabrication capabilities in the fields of optics and photonics. Countless methods can be used nowadays for fabricating sophisticated nanostructures [5], particle ensembles [9] or large-area
metasurfaces (structured material layers; see Figure 4) [7], [8],
[10]. These bespoke nanomaterials can be crafted from a vast
variety of different materials and can exhibit a wide range of
different geometries and shapes. Modern nanofab methods are
also not restricted to the fabrication of flat or quasi-2D structures. Also 3D nano-objects [5] or artificial multi-layered materials can be fabricated. Whole scientific communities now
specialize in manufacturing artificial materials, surfaces or
individual nanostructures with versatile functionalities and
intriguing properties.
In the context of the previous section, nanopatterned material layers can also be utilized to shape the light field in a
very intuitive manner. The individual building blocks’ size,
shape, and orientation can be chosen so that the local interaction with an impinging light beam results in the desired action
on its polarization, phase, or amplitude. A change of at least
one of these parameters in dependence on the position in the
nanostructure array eventually results in a position-dependent
manipulation of the light field across the beam. Nowadays,
advanced nanomanipulation also allows for creating heterogeneous systems with materials and functionalities tunable at the
smallest length-scales [9], [11]. This approach also makes possible the interfacing of individual scatterers or emitters with
integrated waveguides [6], [12], eventually also paving the
way for on-chip photonic light steering, processing and manipulation. However, these are just a few of the many examples
of tailored light-matter interactions.

A Plethora of Applications—From
Juggling Particles and Traffic Control at
the Nanoscale to Quantum Light-Matter
Interfaces
After the above discussion it does not come as a surprise anymore that structured light and structured matter are not just
academic concepts stimulating our scientific curiosity, but

Figure 3. A sub-wavelength nanoparticle is scanned across a 3D field distribution (indicated by the red landscape) resulting from
spatial confinement. The interaction between particle and electromagnetic field depends strongly on the relative positon.
6

IEEE PHOTONICS SOCIETY NEWSLETTER

October 2021

Figure 4. Artistic representation of a simple metasurface consisting of disc-shaped nanostructures on a substrate. The incoming
light is interacting with the individual sub-wavelength nanostructures, giving rise also to collective effects such as lattice modes.
Depending on the shape, material, size, and lattice parameters, the interaction with light can be controlled selectively and positiondependently.

they also can act as the main building-blocks for real-world
applications and devices—from the most prominent examples
of stimulated emission depletion or structured illumination
microscopy, with light sculpted in intensity playing the key
role, to optical trapping and machining, where focal forces and
interactions can be fine-controlled. Furthermore, the utilization of structured light is also explored in the context of optical
communications taking advantage of the spatial structure of
light for monitoring turbulence or for encoding information.
It also has been shown that tightly focused light fields interacting with individual nanoparticles are the enabling ingredients
to novel ultra-precise localization, stabilization and light-routing techniques in the field of nanometrology [12]. This idea of
polarization-dependent light routing has also been transferred
already to the quantum regime by coupling the single photons
emitted by an excited atom to a waveguide [6].
At the same time, metasurfaces have been demonstrated to
act as small-footprint devices for beam shaping, routing and
(de-)multiplexing while nanoparticles and ensembles thereof
already find applications in sensing and environmental monitoring. In particular, nanostructured dielectric materials are a
promising route for reducing losses and opening up new pathways in integrated photonics.

Outlook—The Future is Now
Structured light and structured matter have already proven to be
powerful, versatile and game-changing platforms both for studying fundamental phenomena and for developing exciting applications. With this short article, we only scratch the surface of what
is possible. The possibilities are endless with the inherently structured nature of confined electromagnetic fields and the precisely
tunable interaction with matter in the nanoworld. Modern nanofabrication and beam-shaping technology pave the way for new
and exciting fields of application in medicine, biology or material sciences by developing novel imaging modalities, sensors, and
light sources. The future of structured light and matter based devices and applications has begun already, and it is a ‘bright’ future.
October 2021
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IEEE Summer Topicals Highlights
News and Views: What Is Hot In Photonics?
General Chair: Michael Brodsky, U.S. Army Research Laboratory, USA,
michael.brodsky4.civ@mail.mil
Chair Elect: Cristian Antonelli, University of L’Aquila, Italy, cristian.antonelli@univaq.it
The IEEE Photonics Society Summer Topicals Meeting Series grows technical communities and facilitates information
exchange in rapidly expanding “hot” research areas in the general field of Photonics. The intimate environment of a small
conference provides an opportunity to learn about emerging
fields and interact with research and technology leaders. Historically, the conference hosts between four and seven individual topics and attracts about thirty to fifty participants per
topic. Being a testing ground for the IEEE Photonics S ociety
annual meeting, the Summer Topicals provide a chance for
exploring research domains not yet represented at the IEEE
Photonics Conference.
For the second year in a row, the IEEE Summer Topicals
Meeting Series went virtual because of the pandemic, with the
2021 Series taking place on July 19–21. Despite the virtual
format, the meeting was very successful: it hosted five exciting topics, with 130 invited talks and 31 contributed talks,
and 288 registered attendees from all over the world. This year
all of the talks were pre-recorded and made available online
before the conference began. Then, during the sessions, each
pre-recorded talk was followed by engaging discussions with
the authors that were available live. For one topic—StructuredLight and Beyond—the chairs decided on a different format.
Their sessions did not stream the pre-recorded talks and were
devoted entirely to panel discussions.
The online conference format presents additional challenges
for international events with a global audience. This year’s conference included a long break between morning and evening sessions (from 1 PM to 6 PM EST). This way, each session fell in
working hours for attendees from at least two out of the three
geographical areas involved—Asia, Europe, and North America.
The IEEE staff selected a very user-friendly platform for
hosting the Summer Topicals, which made the attendance experience easy and hiccup-free. A notable feature of the platform was the avatar-based virtual meeting room. It provided a
surprisingly realistic emulation of convention-center lobbies,
where you see colleagues and friends chatting in groups. As
you move around the room from one group to another, you hear
the voices of people in your vicinity, and the conversations become louder as you approach a certain group. We would highly
recommend using this platform also for other online events of
the IEEE Photonics Society.

The Topics In Brief
The individual topics change from year to year and are decided
based on proposals that are submitted in response to the annual
8
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call for topics; check the call for the 2022 Summer Topicals in
this issue of the IEEE Photonics Society Newsletter.
Five topics were selected for the 2021 conference out of a
number of proposals. The Photonics for Information Processing topic addressed the reconstruction of optical and microwave
signals based on photonic technologies, with applications to
metrology, spectroscopy, bio-photonics, optical communication, and artificial intelligence. The Reconfigurable Optics
and Photonics topic dealt with agile manipulation of light and
its interaction with matter, through reconfigurable optics and
photonics, emphasizing dynamic optical response tuning. Current scientific and technological bottlenecks facing the development of Si-compatible mid-infrared materials and devices were
the subject of the Silicon-Integrated Mid-Infrared Photonics
topic. The Structured Light and Beyond topic focused primarily on the interaction of structured light with the environment,
spanning research areas of hollow-core fiber, quantum states of
light, and transmission through turbulent media. Finally, the
Ultra-wideband Optical Fibre Communication Systems topic covered the near-to-mid-term approach to increasing the capacity of fiber-optic communication systems by utilizing multiple spectral bands (~1300–1600 nm) or in some cases novel
transmission fiber technologies with wider low-loss windows.

Highlights From the Technical Sessions
The topic chairs provided us with their thoughts on emerging
thrusts in their fields and on what were the most remarkable
advances reported during the technical sessions.
In the opinion of Dr. Haoshuo Chen from the Photonics
for Information Processing topic, two particularly important research thrusts are the development of techniques for
transmitting images through multimode fibers and utilizing
optical processing and photonic integration for AI computing.
Dr. Chen reports the following two highlights: “Dr. Ivo
Leite from European Molecular Biology Laboratory, Germany,
and his co-workers at Leibniz Institute of Photonic Technology
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demonstrated a hair-thin endoscope, opening new perspectives
in biophotonics and biomedical imaging…. Prof. David Moss
from Swinburne, University of Technology, Australia, presented
their recent achievement of a photonic convolutional accelerator
with a record 11 TeraFLOPs per second.”
Dr. Tian Gu from Reconfigurable Optics and Photonics
topic reports the following highlights: “… Prof. Harry Atwater from Caltech gave a Plenary talk that discussed electrically
tunable chip-based metasurface phased arrays configured for
beam steering and focusing, which paves the road towards future implementations in LIDAR and free-space communications…. Prof. José Capmany from Universitat Politècnica de
Valencia presented a Tutorial talk that covered a wide variety
of aspects of programmable integrated photonics as well as
key applications in signal processing and computing… Prof.
Nikolay Zheludev from University of Southampton and Nanyang Technological University delivered a Plenary talk that reviewed recent progress on nanomachine metamaterials driven
with electromagnetic forces. Prof. Wim Bogaerts from Ghent
University and IMEC gave a Plenary talk on general-purpose
programmable photonic integrated circuits for deployment in
diverse applications.”
According to Dr. Gu his field is a rapidly evolving and expanding with the main thrust being the development of scalable, dynamic control of reconfigurable optical and photonic
systems towards high-impact applications such as imaging,
sensing, and computing.
Prof. Oussama Moutanabbir from the Silicon-Integrated
Mid-Infrared Photonics topic pointed out that, “The technological potential of silicon-compatible mid-infrared photonics
brought exciting new challenges at the materials and device
levels. There are several directions towards this objective (all
group IV, hybrid III-V-on-Si, 2D materials, etc.)… There are
already a few proof-of-concept demonstrations of applications
in sensing, imaging, and free space communication, but there
are still challenges facing their scalability and performance.”
Dr. Leily Sehaar Kiani from the Ultra-wideband Optical Fibre Communication Systems topic reports a growing cost-effectiveness and business case for the adoption of

UWB transmission in terrestrial systems and an interesting
contrast with (electrical) power-constrained submarine systems where space-division multiplexing is more attractive.
According to Dr. Kiani, three key research areas in the field
are ultrawide-band enabling hardware (novel transmission
fibers, SOAs, WDMs, fiber amps); reliable capacity assessment; application of machine learning methods to Raman
(and EDFA GFF) amplifier design and analysis of SRS impact on UWB systems.

Thoughts on the Conference Format
Every attendee clearly revealed a strong desire of returning to
in-person conferences. At the same time, it became obvious
that online events have their own value to bring to the community, and the IEEE Photonics Society could certainly benefit
form some of the features of this format in the future.
An important outcome of 2020 and 2021 Summer Topicals
is that online meetings should last at most about three hours
per day and that time should be devoted mostly to live panel
discussions, rather than to streaming pre-recorded talks. In addition, a consensus emerged that making the recorded material available online before and after the conference is of great
value. In response to this feedback, all of the pre-recorded talks
with the respective recorded live Q&A sessions will be available on demand on the IEEE Summer Topicals Meeting Series
2021 website until 21 September 2021.

Concluding Remarks
It was great to see many vibrant discussions. The topic chairs
did a superb job in gathering the most active representatives of
their own research areas. We hope that new exciting collaborations and ideas were triggered. Coordinating the conference
was a real challenge, and we all are indebted to our incredibly
efficient, professional, friendly, and patient IEEE staff.
We are now planning the IEEE Summer Topicals Meeting
Series 2022 as an in-person conference in Cabos San Lucas,
Mexico. The call for proposals is available in this issue of the
IEEE Photonics Society Newsletter. Submit your proposal for a
new topic: We hope to see you in Los Cabos!!!

“Nick” Cartoon Series by Christopher Doerr
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Industry Engagement
Life at a Photonics Startup: Lessons Learned

Writing Successful Proposals: The Legacy of George H. Heilmeier
A regular column by Daniel Renner
The ability to write meaningful and successful proposals is a
key skill for those enjoying the adventures of life at a photonics
startup—whether they take the shape of a business plan to be
presented to investors, a product development plan to be presented to commercial customers or a technology research plan
to be presented to government customers, all proposals share
the same elements for success.
I have developed my proposal writing skills over decades,
and after all this time, I still believe that there are no other
proposal writing guidelines as powerful and succinct as those
crafted by George H. Heilmeier in the 1970’s. His set of questions for helping one to think through a proposed program
have been a guiding light for me for a long time.
George Harry Heilmeier was born in Philadelphia, PA in
1936. He received his B.S. degree in Electrical Engineering
from the University of Pennsylvania and his M.S.E., M.A.,
and Ph.D. degrees in solid state materials and electronics from
Princeton University. Dr. Heilmeier, the son of a janitor, was
the first member of his family to finish high school and go to
university.
In 1958 he joined RCA Laboratories in Princeton, NJ,
where he worked on parametric amplification, tunnel diode
down-converters, millimeter-wave generation, ferroelectric
thin film devices, organic semiconductors and electro-optic effects in molecular and liquid crystals. In 1964 he discovered
several new electro-optic effects in liquid crystals, which led
to the first working liquid crystal displays based on what he
called the dynamic scattering mode (DSM).
Heilmeier spent much of the 1970’s in the US Department
of Defense (DoD). In 1971 he was appointed Assistant Director for Defense Research and Engineering, Electronic and
Physical Sciences, overseeing all DoD research and exploratory
development in these areas. In 1975 he was named Director
of the Defense Advanced Research Projects Agency (DARPA)
and initiated major efforts in stealth aircraft, space-based lasers, space-based infrared technology and artificial intelligence.
While at DARPA, he came up with his helpful set of questions
to guide the thought process of those proposing programs to
the Agency and for those reviewing the proposed programs.
This set of questions has become known as the “Heilmeier’s
Catechism,” which we will discuss in detail in this article.
December 1977, Heilmeier left the government to become
vice-president at Texas Instruments, and in 1983, he was promoted to Chief Technical Officer of that company. Then, from
1991 to 1996, he was president and CEO of Bellcore (now Telcordia), ultimately overseeing its sale to Science Applications
International Corporation (SAIC). He served as the company’s
10
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chairman and CEO from 1996 to 1997, and after retirement
as its chairman emeritus. Dr. Heilmeier passed away in April
2014 [1].

The Heilmeier Catechism
Dr. George Heilmeier developed the following set of questions (known as the “Heilmeier Catechism”) to help DARPA
officials and proposers think through and evaluate proposed
research programs [2]:
• What are you trying to do? Articulate your objectives using
absolutely no jargon.
• How is it done today, and what are the limits of current
practice?
• What is new in your approach and why do you think it will
be successful?
• Who cares? If you are successful, what difference will it
make?
• What are the risks?
• How much will it cost?
• How long will it take?
• What are the mid-term and final “exams” to check for success?

George H. Heilmeier inspecting liquid crystals, on which he
did seminal work that led to the first working liquid crystal
displays.

Further Thoughts on the Heilmeier Catechism
The eight Heilmeier questions have a profound impact on the
way we should think about and structure a proposal—the following discussion expands on each one of these questions:
What Are You Trying to Do? Articulate Your
Objectives Using Absolutely No Jargon
The proposal objectives should be crystal clear, and they
should be so, primarily, to the reader/evaluator, who
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t ypically is a highly intelligent and competent person but
not necessarily versed in the detailed intricacies of the technology in question. The proposal should be written simultaneously for both a general audience and for experts, and
this is a difficult skill to learn. It is perfectly acceptable to
describe the objectives twice, once in plain English for the
general audience and once with technical detail to demonstrate that you are a subject matter expert. Describing
the objectives in plain English is also a demonstration that
you really understand what you are talking about. Hiding
behind jargon is, unfortunately, common practice and a red
flag to the astute reviewer.
In some instances, the full set of objectives is not totally clear at the time of proposal writing. A portion of the
objectives might need further investigation. Interestingly, it
is perfectly fine to clearly state what portion of the objectives
need additional effort, or in other words, what are the “known
unknowns.” Tasks should be defined early in the program to
clarify any incomplete objectives. This could be the first phase
of the program.
How Is It Done Today, and What
Are the Limits of Current Practice?
Are the objectives of your proposal something that is
already done today? If so, what are the problems with
the current approach? Are you proposing something that
will perform better? Is it something that will perform
similarly to current products but will be smaller, lighter, or more efficient? Are you proposing an approach
that will reduce cost? Why can’t these advantages be
obtained through the current approach? Wouldn’t that
be faster and cheaper?
Who Cares? If You Are Successful,
What Difference Will It Make?
Distinguishing your approach and its opportunity for realization is key to a successful proposal. How does your approach
differ from the current one? What is new in it and why are you
so convinced that it would lead to the desired outcome?
Are there any other possible new approaches and why is
your proposed approach better than those?
The answer to this question will show your technical
mastery and understanding of other possible competitive approaches with yours, whether existing or new.
Who Cares? If You Are Successful,
What Difference Will It Make?
This is a crucial question to answer in the proposal. As engineers we get easily enamored with technology, and many
times, we believe that the beauty of the technology itself is
reason enough to propose to work on it. Remember that we are
in business, the reason for the existence of our business (and for
submitting a proposal) is that our work should result in a positive impact on society. Most of the time, this positive impact is
embodied in a profitable product.
Significant thought should be given to this aspect—who
cares about the program result? Why do they care? What is the
impact on those who care if the program is successful? Who are
October 2021

the beneficiaries? Thinking deeper, this solicits questions such
as: Who is the ultimate user of the product? Can they afford
the product? What is the expected market size at the time of
product launch? How will the market grow over time? Do we
need further investments after product launch to sustain the
growth opportunities?
The answer to these questions will show your marketing
mastery, your understanding of the use and impact of the products to be developed.
What Are the Risks?
Think about risks in all possible dimensions:
• Technical—will we achieve the performance objectives?
• Market—will the performance objectives meet the market
needs?
• Schedule—how sensitive is success to time delays? Are
there competing companies/organizations that could beat
us to market?
• Resources—how confident are we that the budget is sufficient to reach the objectives on schedule?
What are you doing to manage risk? Assume that some of
the tasks that you are pursuing will fail and give yourself time
and resources for the extra effort that might be needed. Consider that in most programs there are “unknown unknowns”
that will appear along the way, mostly caused by the lack of
sufficient experience on the proposed topic. Highlight all relevant prior experience, whether your own or from consultants
planning to participate. The largest contributor to risk is doing something for the first time! Describing in the proposal
your prior experience in this or related areas will help ease the
investor/customer risk concerns.
For additional thoughts on risk management, check the
“Life at a Photonics Startup” article in the December 2019 issue of this magazine [3].
How Much Will It Cost?
The main elements in a proposal budget are labor, materials, supporting services (this includes overhead items such
as rent and utilities and direct charges such as consultants
and outsource processing, for example) and profit. Spending
adequate time to price materials and supporting services is
a must. Estimates for labor costs related to internal tasks
are largely based on experience, which is a key ingredient to
minimize risk. If you do not have direct prior experience in
what is being proposed, hire someone who does to help with
the proposal and subsequent execution, either as a consultant or permanent staff.
How Long Will It Take?
Defining the program schedule, similarly to the budget,
relies on material delivery times, availability of supporting
services and estimates of duration for internal tasks. Spending adequate time to determine availability of materials and
support services is a must. Like with budget definition, the
internal tasks schedule estimate will benefit from prior experience. Consult with people who have experience estimating
the type of tasks you are proposing if you do not have the
experience yourselves.
IEEE PHOTONICS SOCIETY NEWSLETTER
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What Are the Mid-Term and Final
“Exams” to Check for Success?
The potential investor in the proposed program, whether it is
a venture capitalist, a commercial customer or a government
customer will want to have well defined checkpoints along the
program evolution and at its conclusion.
How do we know that we are making adequate progress at
intermediate points?
How do we know that the program has finished and is
successful?
For long programs, it is useful to define several phases, with
checkpoints at the end of each.
It is far better to have these “exams” defined in the proposal
by yourselves rather than having them defined for you.

Concluding Thought
Through the years, I have found great power in going over the
eight Heilmeier questions as I start writing a proposal. They
provide a brief and direct guideline on what are the important
elements that constitute a good proposal. The questions are
general by design, and you will need to adapt them to your
specific customer requirements, of course. A successful proposal will respond to the Heilmeier questions in a way that is
tailored to the particular needs and circumstances of the customer. I am sure that as you apply the questions to your specific case you will discover their usefulness, if you haven’t already!

References
[1] Biography of George H. Heilmeier; OSA Living History;
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history/biographies/bios/george_h_heilmeier/
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[3] Risk Management; Life at a Photonics Startup: Lessons
Learned; IEEE Photonics Society News; December 2019;
vol. 33; No. 6; pp. 13–15.

About the Column
This is a regular column that explores business aspects of technology-oriented companies and in particular, the demanding
business aspects of photonics startups. The column touches
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on topics such as financing, business plan, product development methodology, program management, hiring and retention, sales methodology and risk management. That is to say,
we include all the pains and successes of living the photonics
startup life.
This column is written sometimes by me (Daniel Renner)
and sometimes by invited participants, so that we can share
multiple points of view coming from the full spectrum of
individuals that have something to say on this topic. At the
same time, this is a conversation with you, the reader. We
welcome questions, other opinions and suggestions for specific topics to be addressed in the future. If you have any
questions or comments, please contact me at ipsnewsletter@ieee.org.
The expectation is that this column will turn into a useful
source of business-related information for those who intend to
start, join, improve the operation, fund, acquire or sell a photonic startup. A fascinating area that I have been one of those
lucky to enjoy as a way of living for a long time.

A Bit About Me
I (Daniel Renner) grew up in the wilderness of Chilean Patagonia, which is
one of the sources of my quest for adventure and for exploring new areas.
In my early twenties I went to the
University of Cambridge in England
to do a Ph.D. in Opto-Electronics, a
new area at the time. Now, decades
later, I have lived through the whole
range of experiences that relate to the development, manufacturing and commercialization of complex photonic devices
and systems used in communication, sensor and industrial applications. My experience spans both technical and business
aspects of photonic products. This experience has included
both large and small companies, which gives me a reasonable
vantage point to comment on the ups and downs of life in a
photonics startup.
I am currently Chief Business Development Officer at Freedom Photonics in Santa Barbara, CA, and I look forward to our
regular conversation through this column!
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Photonics Worldwide—This Is My Lab
I always get this sense of excitement when I step into
the labs of other research groups. I am intrigued by the
stories behind their setups, the motivation behind the
work and the way they organize themselves in the labs.
Researchers spend days, weeks and even months building and constructing workstations, and each lab has
its own unique fingerprint of the researchers who have
built and equipped it. This column gives you an insight
into labs around the world, to the Ph.D. students and
postdocs who helped shape them and their motivation
behind it all.

My name is Shaohua An, a Ph.D. student at the Department
of Electronic Engineering of Shanghai Jiao Tong University
in China. Since I am interested in optical communications, I
decided to start my Ph.D. in the Optical Transmission and
Integrated Photonics (OTIP) lab under the supervision of Professor Yikai Su in 2016.
The work during my Ph.D. was focused on advanced directdetected optical fiber transmission systems. I enjoy developing various digital signal processing algorithms to improve
the system performance, extend the transmission distance, and
lower the cost of the system. It is exciting to see the proposed
algorithms work in the fiber transmission systems.
I am Ming Jin, a Ph.D. student under the supervision of Prof.
Xingjun Wang at Peking University, China. During my bachelor’s degree in Optoelectronic Information Science and Engineering, I found interest in optical sensing at the chip scale. I
decided to pursue my career in this domain.
Currently, I am investigating and exploring novel chip-scale
optical methods to detect nano-objects—ultrafine particles
with radii down to sub-micrometer, for example viruses, ions,
and polymer nanobeads. They are believed to have a serious
impact on body health. Respiratory disease, circulatory system
disease and even organ dysfunction syndromes could occur as
nanoparticles can easily enter the human body and penetrate
the skin or the lungs. Therefore, monitoring the ultrafine particles is becoming increasingly important for the evaluation of
hazards. At first, I had no idea on doing such a project. There
are some inherent disadvantages in using photonics chips; for
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In this episode of Photonics Worldwide—This Is My Lab,
we would like to introduce you to Shaohua An, who is doing
his Ph.D. at the Shanghai Jiao Tong University in China,
Ming Jin, a Ph.D. student at the Peking University in China
and Martin Wafula, who is in his second year of his Ph.D. at
the University of Oxford in the UK.
Would you also like to share your lab, your work and
the story behind it? Please get in touch and let us know, we
would love to hear from you!
Senta Jantzen
S.Jantzen@ieee.org

example, the sidewall roughness and existing sensing schemes
are resonance dependent, which makes them susceptible to
environmental disturbances. To overcome these difficulties, I
turned my attention from interaction enhancement to noise
elimination of the sensing system.
My work focuses on optical sensing and detecting of microand nanoparticles at photonic chip based optical sensors. Considering the impact of particulate matter on the environment
and health, my work investigates how a single-beam optical
trap configuration can help in counting, sizing and measuring
the refractive index of particles with an aerodynamic diameter
of less than 2.5 µm (PM2.5) in real-time with an effectively
unlimited device lifetime.
My name is Martin Wafula. I am in my second year reading
a Ph.D. in Engineering Science at the University of Oxford.
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Before coming to Oxford, I spent my life living and studying
in Kenya, where I completed my undergraduate studies at the
Multimedia University of Kenya. I am a member of the Information and Network Science (INS) lab. My area of research is
on compression of random graphs. Large random graphs can be
used to model different networks; for example, random geometric graphs (RGG) can model communication networks.

IPS2021_NL_Standards_hpagead.pdf
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We are interested in studying how compression of these large
networks can be used for better system performance, such as
using the knowledge of network entropy to improve anomaly
detection in the network.
I chose this lab since the research focus here is in line with
my interest. Furthermore, the leader of the lab, Prof. Justin
Coon, has done a lot of groundbreaking research in this area.
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The IEEE Photonics Standards Committee is looking for new members!
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This committee oversees the development of standards in, but not limited, to the following areas of interest:
lasers, optical devices, optical fibers, and associated lightwave technology and their applications in systems
and subsystems, in which the quantum electronic devices are key elements.
--------------------------------------------------------------------------------------The committee is looking for subject matter experts to join and help develop needed standards in these areas.
Visit the committee’s website for information on how to get involved and for upcoming meeting information.
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www.photonicssociety.org/standards
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News
IEEE and Edge Announce Partnership to
Enhance Research Data Management and
Collaboration with IEEE DataPort

Edge, a nonprofit research and education network and technology partner, has announced a partnership with IEEE, the
world’s largest technical professional organization dedicated
to advancing technology for humanity. The two organizations will collaborate to offer increased awareness of institutional subscriptions to IEEE DataPort—a web-based,
cloud services platform supporting the data-related needs
of the global technical community—making it available to
academic, government, and not-for-profit institutions across
the United States.
IEEE DataPort provides a unified data and collaboration
platform which researchers can leverage to efficiently store,
share, access, and manage research data, accelerating institutional research efforts. Researchers at subscribing institutions
will gain access to the more than 2,500 research datasets available on the platform and the ability to collaborate with more
than 1.25 million IEEE DataPort users worldwide. The platform also enables institutions to meet funding agency requirements for the use of and sharing of data.
“As research in nearly all domains becomes more data intensive, providing institutions with the ability to store, share, access, and manage high quality data is critical. This agreement
facilitates that opportunity. Edge and its peer Regional Research and Education organizations have a substantial overlap
in technical domains of interest with IEEE, and will leverage
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their very wide and deep relationships with research organizations across North America to promote IEEE DataPort,” said
Dr. Forough Ghahramani, Associate Vice President for Research, Innovation, and Sponsored Programs at Edge.
The partnership advances the mission of EdgeDiscovery, a
research and discovery framework providing access to leadingedge technology to support collaborative research and educational opportunities.
“IEEE is pleased to have the opportunity to work with
Edge in bringing IEEE DataPort to researchers and institutions. IEEE and Edge both understand the critical need of
the research community for replication and extension of data
intensive studies, to meet funding agency requirements, and
for a secure platform on which to store, manage and provide
accessibility to research data. IEEE DataPort is a full-service
data platform that can serve all researchers and all institutions and help them meet the requirements for managing research data,” according to Dr. David Belanger, Chair, IEEE
DataPort Project.
Corporations and institutions outside North America can
subscribe to IEEE DataPort directly through IEEE. Learn more
at IEEE DataPort™ | Discovery & Open Science

About Edge
Founded in 2000, Edge, a 501(c)(3) nonprofit corporation,
serves as a purpose-built research and education wide area network and technology solutions partner. Edge connects members with affordable, easy access to high-performance optical
networking, commodity Internet and Internet2 services, and
a variety of technology-powered products, solutions, and services. The Edge member consortium consists of colleges and
universities, K-12 schools and districts, government entities,
healthcare networks, and businesses spread throughout the
continental US. The group is governed by the New Jersey
Presidents’ Council with offices in Newark, Princeton, and
Wall Township, NJ. For more information, please visit: www
.njedge.net.
© Copyright 2021 IEEE Newsroom
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Careers and Awards
Qin Wang Awarded a Research Grant by the U.S.
Office of Naval Research Global on Effects of
Radiation on Wide Bandgap Semiconductor Devices
The U.S. Office of Naval Research
Global (ONRG) has co-sponsored the
groundbreaking work of Dr. Qin Wang
from RISE Research Institutes of Sweden
(www.ri.se) on the effects of radiation on
Wide Bandgap (WBG) semiconductor
devices. The ONRG provides worldwide science and technology-based solutions to meet the current and future
challenges. The command reaches out to the broad global technical community and the operational fleet/force commands to foster
cooperation in the areas of mutual interest and to bring the full
range of possibilities to the Navy and Marine Corps, (https://
www.onr.navy.mil/en/Science-Technology/ONR-Global).
Emerging WBG semiconductors hold the potential to revolutionize the electronics world nowadays. The most mature and
developed WBG materials to date are silicon carbide (SiC) and
gallium nitride (GaN), which possess bandgaps of 3.3 eV and
3.4 eV respectively, whereas Si has a bandgap of 1.1 eV. The
WBG materials enable high breakdown voltage, high thermal
conductivity, and radiation resistance ability, which is superior
to Si for many applications, such as 5G/6G network, autonomous vehicles, power converters in energy and power systems,
as well bio/chemical sensors in special scenarios.
A constant demand exists
to improve these types of devices for system stability and
reliability, for both defense &
security, and for industrial applications. RISE has continuously worked on the improvement of the WGB-based electronic/photonic devices to enable
them to operate in harsh environments: extremely high or low
temperature variations, strong laser illumination, as well as xray and proton radiation conditions. The goal of this grant is
to support the collaboration between RISE and U.S. Naval Research Laboratory (NRL) to perform radiation testing on WBG
semiconductor-based devices by investigating the single event
effects in these devices, for instance GaN-based HEMTs (High
Electron Mobility Transistors), as illustrated in the image.
This collaboration is led by Dr. Deji Coker, science director in
ONRG, (https://www.linkedin.com/posts/onrglobal_onrglobal
-science-technology-activity-6820738102902968321-JKS).
About Qin Wang: She received her Ph.D. degree in solid
state physics at Lund University in Sweden in 1999. Her research fields at Lund focused on electron transport physics in
nanoelectronic devices based on quantum dots and quantum
wires. Presently, she is a senior expert at RISE and an adjunct
Prof. at KTH (Royal Institute of Technology in Sweden). She
16
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has worked on high performance electronic/photonic devices for
imaging, life science and optical communication applications.
She is specialist in the device design, fabrication, monolithic
or hybridization integration and characterization techniques of
quantum structure-based LEDs, lasers, modulators and photodetectors. She has rich experience to work with industrial and
academic partners through national and international collaborations, for instance Airbus defence, Saab and European Space
Agency (ESA). She is active in EC funded EU projects from
FP6 to H2020 programs including ongoing EU UltimateGaN,
CAMART2, and PhotonHub projects. She is supervisor for Master and PhD degree students, and author or co-author of more
than 100 international journal, conference and workshop papers.
She is a senior member of IEEE, a board member of IEEE
Photonic Society Swedish chapter. She feels honored as one of
representatives of IEEE Women-in-Photonics (WIP) and has
continually taken effort to promote female young students and
professionals to join photonics by different activities. She is
especially grateful all support from Lauren Mecum-Smith and
Lisa Sandt from headquarter of IEEE Photonics Society, which
enabled her to organize a series of Women-in-STEM events/
activities since 2015, as listed partially below:
1) Women-in-STEM symposium in CSW2021, (https://
csw2021.se/women-in-stem-symposium/)
2) IEEE NMDC2019 Special Event on Women in Innovation and Sustainability, (https://www.nmdc2019.conf.
kth.se/women-in-innovation-and-sustainability/) IEEE
Photonics Newsletter, Volume 34, Number 1, February
2020, page 36-38
3) QSIP2018: Women Leaders in Science and Technology,
(http://www.qsip2018.com/special-event/)
4) IEEE Photonics at ECOC 2017: (https://ecoc2017.org/
programme/special-events/)
5) IEEE Photonics Newsletter, Volume 31, Number 6,
December 2017, page 38-39 (https://www.photonicssociety.org/images/files/publications/Newsletter/PhotonicsDec2017_Web_NEW.pdf)
6) Upptäck ljus och elektroner på Öppet Hus at RISE on
2016-06-01, (http://www.elinor.se/upptack-ljus-ochelektroner-pa-oppet-hus.html/)
7) Introduce a Girl to Photonics on 2015-10-06, IEEE
Photonics Newsletter, Volume 29, Number 6, December 2015, (https://www.photonicssociety.org/images/
files/publications/Newsletter/DecWeb2015.pdf)
In addition, Qin Wang was awarded by SPIE Women-inOptics planner 2019, honoring the work of women in the field,
(http://spie.org/about-spie/advocacy/women-in-optics/womenin-optics-planner/2019-wio-planner/qin-wang). The planner has
been distributed in more than 25 countries worldwide annually.
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2021 IEEE Photonics Society Technical
Skills Educator Award Recipient
The IEEE Photonics Society Technical Skills Educator
Award was created to recognize educators specializing in
bringing technician and technical skills training within the
photonics field of interest to traditionally underserved communities. While candidates teaching at the technical skills level,
such as at US community colleges, are targeted, applicants
from any accredited, degree- or certificate-granting institutions worldwide are welcome.
The award recognizes effective, impactful, and innovative
educators who bring specialized training to communities for
whom photonics is not typically viewed as a common educational and career path. Contributions to curriculum and course
development, industrial and governmental education programs, textbook development, are all considered in the candidate evaluation.
The 2021 Technical Skills Educator Award honoree is Lukas
Chrostowski, “For outstanding and innovative contributions to
silicon photonics education.”
Lukas Chrostowski is a Professor of Electrical and Computer
Engineering at the University of British Columbia, Vancouver, BC, Canada. Born in Poland, he earned a B.Eng. from Mc
Gill University and a Ph.D. from the University of California

at Berkeley. His research interests are
in silicon photonics, optoelectronics
and lasers, including design fabrication and test for applications in optical communications, biophotonics and
quantum information.
He has published more than 300
journal and conference publications.
He co-authored the textbook “Silicon Photonics Design” (Cambridge University Press, 2015).
Dr. Chrostowski served as the co-director of the University of
British Columbia Nanofabrication Facility between 2008 and
2017. He is the Program Director of the Silicon ElectronicPhotonic Integrated Circuits (SiEPIC) research training program in Canada (www.siepic.ca), and has taught numerous
silicon photonics workshops and courses since 2008.
Chrostowski received the Killam Teaching Prize at the University of British Columbia in 2014. He was an elected member of the IEEE Photonics Society Board of Governors during
2014–2016. He was elected to the college of the Royal Society
of Canada in 2019. He is the Program Director for the NSERC
CREATE Quantum Computing research training program in
Canada (2020-) (www.quantum-bc.ca).

IEEE Photonics Society Congratulates
Our 2021 Award Recipients
The IEEE Photonics Society Joint Awards Committee serves
as the evaluation and selection committee for our four Society Awards: Aron Kressel Award, Engineering Achievement
Award, Quantum Electronics Award, and the William Streifer
Scientific Achievement Award.
Please join us in congratulating the recipients of our 2021
Society Career Awards.
The Aron Kressel Award recognizes those individuals
who have made important contributions to opto-electronic
device technology. The device technology cited is to have
had a significant impact on their applications in major practical systems.
The 2021 Aron Kressel Award recipient is Hui Cao, “For
groundbreaking contributions to experimental studies on nonconventional lasers, and for pioneering their applications in
biomedical imaging, projection and cryptography.”
October 2021

HUI CAO is the John C. Malone Professor of Applied Physics, a Professor of
Physics and a Professor of Electrical
Engineering at Yale University. She received her Ph.D. in Applied Physics
from Stanford University in 1997. Prior to joining the Yale faculty in 2008,
she was on the faculty of Northwestern
University from 1997 to 2007.
Hui Cao’s research interests and activities are in the areas of
mesoscopic physics, complex photonic materials and devices,
nanophotonics, and biophotonics. She made ground-breaking
contributions to both fundamental physics and practical applications of unconventional lasers such as random lasers and
chaotic microcavity lasers.
Hui Cao has authored or co-authored one monograph,
twelve book-chapters, seven review articles and 265 journal
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p apers. She is a Fellow of IEEE, AAAS, APS, OSA, and an
elected member of the National Academy of Sciences, the
American Academy of Arts and Sciences.
The IEEE Photonics Society Engineering Achievement
Award recognizes an exceptional engineering contribution,
which has had a significant impact on the development of laser
or electro-optic technology or the commercial application of
technology within the past 10 years
The 2021 Engineering Achievement Award honoree is José
Capmany, “For pioneering and sustained contributions to integrated microwave and programmable photonics including the
invention of Field Programmable Photonic Gate Arrays.”
JOSÉ CAPMANY is a Full Professor in
Photonics and leader of the Photonics
Research Labs (www.prl.upv.es) at the
institute of Telecommunications and
Multimedia Applications (www.iteam
.upv.es), Universitat Politècnica de Valencia, Spain. He has published over
550 papers in international refereed
journals and conferences and has been a
member of the Technical Program Committees of the European
Conference on Optical Communications (ECOC) and the Optical Fiber Conference (OFC). He is a Fellow of the Optical Society
of America (OSA) and the Institute of Electrical and Electronics
Engineers (IEEE). He has acted as a reviewer for over 25 SCI
journals in the field of photonics and telecommunications. He is
also a founder of the spin-off companies VLC Photonics (www.
vlcphotonics.com) dedicated to the design of photonic integrated circuits (recently acquired by Hitachi High Technologies)
and iPronics Programmable Photonics, (www.ipronics.com)
dedicated to programmable integrated photonics.
Professor Capmany has received the 2020 National Research Award in Engineering and the 2012 King James I on
novel technologies, both considered the highest scientific distinctions in Spain, for his outstanding contributions to the
field of microwave and programmable photonics. He is an ERC
Advanced Grants Holder and was a distinguished lecturer of
the IEEE Photonics Society for the 2013–14 term, an associate Editor of IEEE Photonics Technology Letters (2010–2016)
and the IEEE Journal of Lightwave Technology (2016–2018).
He currently serves as Editor-in-Chief of the IEEE Journal of
Selected Topics in Quantum Electronics.
The Quantum Electronics Award honors an individual for
outstanding technical contributions to quantum electronics in
fundamentals, applications or both. The award may be for a
single contribution or for a distinguished series of contributions over a long period of time.
The 2021 Quantum Electronics Award is presented to
Miles Padgett, “For pioneering research on the fundamentals
and applications of optical angular momentum.”
MILES PADGETT is a Royal Society Research Professor and
also holds the Kelvin Chair of Natural Philosophy in the School
of Physics and Astronomy at the University of Glasgow in Scotland, UK. Miles is a Fellow of the Royal Society and is interna18
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tionally known for his leadership in the
field of optics and in particular of optical momentum as recognized by the
award of number of national and international prizes including the Rumford Medal of the Royal Society (2019)
and the Max Born Award of the OSA
(2017). His best-known contributions
to the understanding of optical angular
momentum include an optical spanner for spinning micronsized objects, the use of orbital angular momentum to increase
the data capacity of communication systems and an angular
form of the Einstein-Podolsky-Rosen (EPR) quantum paradox.
In both 2019 and 2020 he was named by Web of Science as a
globally highly-cited researcher.
Miles is currently the Lead Scientist of QuantIC, the UK’s
Centre of excellence for research, development and innovation
in quantum enhanced imaging. The center brings together
eight Universities with more than 40 industry partners to pioneer a family of multidimensional cameras operating across a
range of wavelengths, time-scales and length-scales. His own
research team covers all things optical, from the basic ways in
which light behaves as it pushes and twists the world around
us, to the application of new optical techniques in imaging
and sensing. They are currently using the classical and quantum properties of light to explore the laws of quantum physics in accelerating frames, microscopes that see through noise,
shaped light that overcomes diffraction-limited resolution and
endoscopes the width of a human hair.
During his 5-year term as Vice-Principal for Research
(2014–19) at Glasgow Miles and his colleagues championed
how an improved research culture was not an alternative to excellence but rather what would allow more of us to excel. Miles
recognizes that research is not a solo sport but instead a team
game and celebrates the academic and post-academic careers
of his former group members, the most recent of which are
featured on his group’s website https://www.gla.ac.uk/schools/
physics/research/groups/optics/
The William Streifer Scientific Achievement Award recognizes an exceptional single scientific contribution, which has
had a significant impact in the field of lasers and electro-optics
in the past 10 years. Endowed by Xerox Corporation and Spectra Diode Laboratories, the award honors an individual or a
group for a single contribution of significant work in the field.
The 2021 William Streifer Scientific Achievement Award recipient is Paras Prasad “For pioneering contributions in multiphoton processes in molecular materials and developing technologies
that advance biophotonics for multiphoton imaging and therapy”
PARAS N. PRASAD currently holds
the unique multidisciplinary position
of SUNY Distinguished Professor of
Chemistry, Physics, Electrical Engineering, and Medicine (four departments spanning three schools). He is
the Samuel P. Capen Chair of Chemistry and the Executive Director of the
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multidisciplinary Institute for Lasers, Photonics and Biophotonics, which he founded in 1999. His pioneering contributions in interdisciplinary research at the interface of photonics,
nanotechnology, and biomedicine have broadly impacted
healthcare, energy, and optical technologies.
Scientific American named him among the world’s top 50
science and technology leaders. He has authored more than
800 scientific papers; four field-defining monographs, widely
used in teaching worldwide, in nonlinear optics, biophotonics, nanophotonics, and nanomedicine; eight edited books;
and numerous patents. He introduced and advanced new frontiers of organic nonlinear optics, nanophotonics, biophotonics
and nanomedicine.
His many awards for research excellence include
2021 IEEE Photonics Society William Streifer Scientific Achievement Award; IEEE Pioneer Award in Nanotechnology; the Peter Debye Award, Morley Medal and

Schoellkopf Medal from the American Chemical Society; Guggenheim Fellowship; Sloan Fellowship; Western
New York Health Care Industries Technology/Discovery
Award; SUNY Excellence in the Pursuit of Knowledge
award; UB’s first Innovation Impact award; UB President’s
Medal; SPIE’s highest honor of Gold medal; Optical Society Michael S. Feld Biophotonics Award.
He is an elected foreign fellow of the National Academy
of Sciences, India and a fellow of the National Academy of inventors. He is a fellow of the APS, OSA, SPIE, and IEEE and
was listed among Thompson Reuters “Highly Cited Researchers” for 2014 &2016. He has Honorary Doctorates from KTH
in Sweden, the Aix-Marseille University in France, MEPhI in
Russia, and the Federal University of Pernambuco in Brazil.
Globally, his technologies have produced nine spin-off companies, including publicly-traded Nanobiotix, now in advanced
clinical trials for cancer therapy.

IEEE Photonics Society 2021 Graduate
Student Scholarship Program
The IEEE Photonics Society established the Graduate Student
Scholarship Program to provide scholarships to outstanding
Photonics Society student members pursuing graduate education within the Photonics Society field of interest. Applicants
are normally in their penultimate year of study and must be a
Photonics Society student member. Recipients are apportioned
geographically in approximate proportion to the numbers of
student members in each of the main geographical regions
(Americas, Europe/Mid-East/Africa, Asia/Pacific).
The IEEE Photonics Society is proud to present the 2021
Graduate Student Scholars.
NAZNIN AKTER—Florida International University
VALENTINA BELLO—University of Pavia
AMOL DELMADE—Dublin City University
ZEKI HAYRAN—Cornell University
DARIIA HERASYMOVA—National Academy of Science, Ukraine
JINHO LEE—University of Seoul
MENGXI TAN—Swinburne University of Technology
KAIHUI WANG—Fudan University
NING XU—Tsinghua University
JINGYI YANG—University of California, Irvine
NAZNIN AKTER PMP® is a Ph.D.
Candidate and Graduate Research Assistant in INSYST Integrated Nanosystems
Research Lab, ECE, FIU. She is a Graduate Research Assistant (GRA) in NASA
MIRO Center for Research and Education in 2D Optoelectronics (CRE2DO)
at FIU for the summer of 2021. Her research focuses on investigating and exploring novel materials such as graphene to design high responsivity, tunable, compact size, and room temperature operable THz
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detector and emitter. She is also working on THz I.C. testing using
CNN-based deep learning for ensuring hardware cybersecurity.
Apart from this, she is also working on nano-biosensing and metalceramic-based nanocomposites for solar energy harvesting. Before
joining FIU, she earned her B.Sc. (Hons.) and M.S. degrees in
Applied Physics, Electronics, and Communication Engineering
from the University of Dhaka, Bangladesh. She has a job experience of 3.5 years in two different corporate telecom industries in
Bangladesh. She received her 2nd M.S. degree in Electrical Engineering in 2020 from ECE, FIU. She is currently holding several
leadership positions, including ‘STEP & Graduate Transition
Representative’ for the IEEE Photonics Society Young Professionals Advisory Committee, Founding Chair of IEEE Photonics Society and IEEE Sensors Council Miami section Joint Chapter,
Founding Chair of IEEE Young Professional Miami section affinity group, Chair of Miami section IEEE Women in Engineering
affinity group, and Treasure for the Sigma Xi, The Scientific Research Honor Society, FIU chapter. She is also serving as a ‘Student
Editor’ for the IEEE Photonics Society Newsletter. She has recently joined the IEEE Photonics Society Professional Advancement
Committee as a committee member, IEEE Young Professional
IMPACT blog editorial team, and the IDEA (Inclusion Diversity
Equity in Action) R3 AdHoc committee of IEEE Region 3.
VALENTINA BELLO was born in
Tortona, Italy, in 1994. She received
the Bachelor’s degree in bioengineering and the Master’s degree (cum
laude) in electronic engineering from
the University of Pavia (Pavia, Italy) in
2016 and 2018, respectively, where she
is currently pursuing the Ph.D. degree,
focusing on micro-opto-fluidic sensors
for biomedical and biochemical applications.
IEEE PHOTONICS SOCIETY NEWSLETTER
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She carried out her Master’s thesis at KU Leuven (Leuven,
Belgium), within the framework of the Erasmus+ Traineeship
program, developing a fiber-optic surface plasmon resonance
sensor for biomedical applications. In 2019, she was a Visiting
Researcher with Boston University, Boston, MA, USA, working on the characterization of nanoelectromechanical systems
(NEMS) by means of laser interferometry.
Ms. Bello is a Graduate Student Member of the IEEE Photonics Society. She is also the Chair of the IEEE Student Branch
and Chair of the IEEE Women in Engineering Student Branch
Affinity Group of the University of Pavia. She is already coauthor of nine papers published in international journals with
referees and of nine proceedings of international conferences.
AMOL DELMADE is a Ph.D. candidate at Dublin City University Ireland. His research focuses on the
Converged Optical Access Network

combining mm-wave optical fronthaul
and coherent PON links in order to
provide high-speed data to both wired
and wireless end-users. Amol has published 6 journals and 13 peer-reviewed
conference papers as author/co-author with more than 100 citations. He completed his Master’s and undergraduate studies
in Electrical and Electronics Engineering, respectively, from
India. Amol has one year of lectureship and 8 months of research assistant experience in India. He is a science communicator and thrives to spread STEM knowledge through various
outreach activities. Currently, he serves as a Chairperson of the
DCU IEEE Student Branch and as a Program Coordinator for
the SMART Edu Club educational startup in Ireland.
ZEKI HAYRAN is a Ph.D. student
in the Department of Electrical and
Computer Engineering at Cornell
University (USA), under the supervision of Professor Francesco Monticone.
His research interests include spacetime metamaterials, non-Hermitian
photonics, and topological photonics.
His passion is to investigate extreme
aspects of wave interaction with engineered materials to help
build future light-based technology. Specifically, his work aims
to explore the temporal dimension in time-varying photonic
metamaterials to realize innovative systems that can outperform their static counterparts. He has published over 15 research articles in high-profile academic journals and has personally delivered over 7 (including 2 invited) conference talks.
DARIIA HERASYMOVA is currently a second year Ph.D. student at
the Laboratory of Micro and Nano Optics of IRE NASU, where she also
holds a part-time position of junior
scientist. Earlier Dariia earned her B.S.
and M.S. degrees in Photonics and Optoinformatics from the National Uni20
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versity of Radio Electronics (NURE). Dariia’s on-going work
at IRE is concentrated on the accurate modeling, with analytical-numerical techniques, of the diffraction radiation, including the Smith-Purcell effect, of the modulated electron beams
in the presence of micro and nano-size metal and dielectric obstacles and arrays of them, in the range of frequencies from the
visible light to the terahertz waves. This research can pave the
way to the design of novel miniature noninvasive beam position monitors, necessary in the modern particle accelerators
and colliders.
JINHO LEE received the B.S. degree
in 2015 from the School of Electrical
and Computer Engineering, University of Seoul, Seoul, South Korea. He is
currently working towards the Ph.D.
degree under the supervision of Prof.
Ju Han Lee in the same school. His research interests include two-dimensional nanomaterials, mode-locked fiber lasers, near- and mid-infrared fiber lasers, nonlinear optics,
and numerical simulation of pulsed fiber lasers. He has published over 25 peer-reviewed journal articles (19 as the first
author) and 19 international conference proceedings to date.
His research articles have been cited for 308 times with a Hindex of 11 and a ‘i10’ factor of 11 (Google Scholar). He is a
student member of the IEEE, OSA, and SPIE. He serves as a
reviewer for several journals, including Optics Express, Journal
of Lightwave Technology, and IEEE Access.
MENGXI TAN received a B.Eng. degree from Changchun University of
Science and Technology in opto-electronic information engineering in
2014 and a M.S. degree in optical
engineering in 2017 from Beijing
University of Aeronautics and Astronautics. She worked as an electronic
engineer in Huawei company in 2018.
She is currently working toward her Ph.D. degree in Professor
David Moss’s group at Swinburne University of Technology,
Melbourne, Australia. Her current research interests include
integrated nonlinear optics, RF and microwave photonics, ultrahigh bandwidth optical communications and optical neural
networks. She has a paper in Nature (2021) and Nature Communications (2020). She is a Student Member of the IEEE
Photonics Society and the Optical Society of America.
KAIHUI WANG received the B.S. degree from the Department of Communication Science and Engineering, Fudan University, China, in 2016, and
received the Ph.D. degree in the electromagnetic field and microwave technology from the same department. His research project focuses on high-speed
fiber optics transmission systems, including high-speed coherent optical communication,
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h igh-speed optical IM/DD fiber commutation, photonics-aided
MMW communication, and digital signal processing. He will
continue his postdoctoral work at Fudan University. To date, Mr.
Kaihui Wang has authored and co-authored more than 70 peerreviewed journal and conference papers. He is also an active reviewer of some Photonics Society’s publications. As the first author, he has published 11 journal papers and 8 conference papers,
including 3 papers in IEEE/OSA Journal of Lightwave Technology, 1 paper in IEEE Photonics Journal, 4 papers in IEEE Photonics Technology Letters, 4 papers in OFC, 2 papers in ECOC.
NING XU is a Ph.D. candidate at
the Department of Precision Instrument, Tsinghua University. He currently works under the supervision of
Professor Qiaofeng Tan, investigating
diffractive optics for novel applications. Xu organized and participated
in several outreach and volunteering

activities to share knowledge and to attract public interest
in optics and photonics as the president of the IEEE student
branch at Tsinghua University. He is a dedicated advocate for
optics ouwtreach and will continue his involvement throughout the optics community.
JINGYI YANG is currently a Ph.D.
candidate from Prof. Howard Lee’s Lab
at University of California, Irvine. Her
research interests include dynamic
metasurfaces and zero-index optics on
optical fibers, as well as active metasurface optical devices.

Call for Nominations: IEEE Technical Field
Awards and Eric Herz Staff Award
Nominations are open in early July IEEE Technical Field Awards (TFA) and the IEEE Eric
Herz Outstanding Staff Member Award.
Nomination guidelines, award-specific criteria, and components of a nomination form
for TFAs and the Herz Award can be downloaded from https://ieee.secure-platform.com/a/
page/ieeemedals_recognitions_techfieldawards/ieee_technical_field_awards and http://
www.ieee.org/about/awards/recognitions/recognitions_herz.html. Nominations are due
15 January. All nominations must be submitted through the online nomination portal.
Since 1917, the IEEE Awards Program has paid tribute to technical professionals whose
exceptional achievements, and contributions have made a lasting impact on technology, society, the engineering profession, and humanity. By this means, the image and prestige of the
organization, its members, and the profession are all enhanced.
For more information about IEEE Awards, visit https://corporate-awards.ieee.org/corporate-awards/ or e-mail awards@ieee.org.

Congratulate 2022 IEEE Technical Field Award and
2022 Herz Award Recipients on New Kudoboard
We are pleased to announce the 2022 IEEE
Technical Field Awards and 2021 IEEE Eric
Herz Outstanding Staff Member Award recipients at: https://corporate-awards.ieee.org/
recipients/current-recipients/#technical-field
-awards. Please feel free to publicize the recipients and post your own notes of congratulations on the new Kudoboard on the Awards
website at: https://www.kudoboard.com/
boards/6LUJtSOa.
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Membership
IEEE Pride in Photonics Initiative: Addressing
Persistent Struggles & Member Experiences
to Raise Awareness
Contribution by: Niamh Kavanagh, Diversity Oversight Chair,
IEEE Photonics Society
“It is established by several studies all over the world that
diversity and inclusion lead to growth and innovation. And
as a developing country, we need to exhaust the strategies to
achieve this growth and innovation. It is my strong conviction
that empowering marginalized communities that are a source of
creativity, discovery and valuable inputs such as the queer community in STEM will enable us to take a leap forward to that
goal.”—JanMell Dugenio
The IEEE Pride in Photonics initiative seeks to celebrate
the work of LGBTQIA+ people in STEM, create a space to
openly share personal experiences, and increase acceptance of
inclusion best practices. In a 2019 survey of more than 1,000
UK-based physical scientists, nearly 30% of LGBTQIA+ scientists and half of transgender scientists said that they had
considered leaving their workplace because of an unfriendly
or hostile climate or because of discrimination. And, nearly
20% of LGBTQIA+ chemists and 32% of transgender and
non-binary scientists across all disciplines had experienced
exclusionary, offensive or harassing behavior at work in the
previous year. About half of the respondents agree that there
is an overall lack of awareness of LGBTQIA+ issues in the
workplace. And a 2016 study found that LGBTQIA+ undergraduate students are 7% less likely to be retained in STEM
fields than are their non-LGBTQIA+ counterparts. [source:
nature.com “How LGBTQIA+ scientists would like to be included and welcomed in STEM workplaces”]
This year in honor of Pride Month 2021, June, the IEEE
Photonics Society deployed virtual learning solutions to
create a welcoming atmosphere for LGBTQIA+ scientists

to be their authentic selves, in the company of allies, as well
as inspire collaboration, invite open conversation, create educational opportunities, and network through technical dissemination. As part of this initiative, we were proud to host
a talk by JanMell Dugenio entitled “The persistent struggle
for pride in the Philippines: A case study of the status of
queer people in STEM in a developing country.” JanMell is
a Ph.D. student under the Centre for Doctoral Training in
the Advanced Characterisation of Materials based in Imperial College London, University College London, and Trinity College Dublin.
As a trans woman in STEM, JanMell bravely shared her
experience as a queer scientist, engineer and researcher in the
Philippines. According to a summary of the report of the Society of Transsexual Women of the Philippines (STRAP) to the
13th session of the United Nations Human Rights Council in
2012, “Transgender people are one of the most marginalized
and neglected sectors in the Philippines in terms of human
rights protection, promotion and fulfillment.” JanMell spoke
about the discrimination, harassment and exclusion she had
faced in the Philippines, leading her to explore career paths
abroad and bringing her to Trinity College Dublin where her
research is focused on applying advanced microscopy and other
characterization techniques in the development of high-entropy alloys.
JanMell spoke about the importance of inclusion and peer
support, as she received great support from groups such as
Trans In STEM: “You are not alone. Reach out to queer scientists you know and ask for help as I did. For some, they may

JanMell Dugenio, a PhD Student, shared her LGBTQIA+ journey story navigating the STEM field originally from a developing country, during Pride Month
2021. Dugenio works on advanced microscopy and studies under the Advanced Characterization of Materials at Trinity College Dublin.
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not know other queer scientists, and this is why visibility is
important. We need to know who else out there is like us,
knows our struggles and help us convince ourselves that we
can make it, just like them.”
In our day-to-day lives, there are many ways people can
be more supportive of trans people. Here are some ideas:
1) Pronouns are a great way to start. Having pronouns in
your email signature or asking for/including pronouns
in introduction rounds, as cisgender people not only
make this a “normal” process in workspaces, but it takes
the pressure away from people who are trans who might
get misgendered to feel like they are “outing” themselves by being the only one introducing themselves
with their pronouns.
2) If someone uses the wrong pronoun or misgenders a coworker or friend in another way, correct that person. It
can be a relief to have someone else do that work of correcting for you.
3) Don’t assume someone’s gender when you first meet
them. Ask for pronouns.
4) Start using gender neutral language when addressing
groups (for example, instead of ladies and gentlemen,
use “everybody,” or if it feels right, “folks” is lovely and
less of a mouthful).

IPS_AboutUs_2020_nl.pdf

1
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5)

Don’t say things such as, “Well, Annie ‘identifies’ as
a woman.” Annie is a woman. Or, “Nik ‘identifies’ as
non-binary.” Nik is non-binary.
6) Explore if there are gender neutral washrooms at your
workplace—if not, is there a way to change signage or
layouts to make one?
7) Please don’t ask people personal invasive questions such
as, “Well, what were you born as?” I was born non-binary, I just didn’t realize it yet. Or, “Have you had a
surgery?” Or, “But what do you have, you know, down
there?” It doesn’t matter.
JanMell’s talk is a powerful call to action and I would encourage everyone to take 15 minutes out of their day to watch it. As
she says, “Tolerance is still a challenge, acceptance is a demand
and empowerment seems a long way to go. But we can always begin.” The talk can be found on our IEEE Photonics Society Pride
in Photonics page (https://www.photonicssociety.org/who-weare/commitment-to-diversity/pride-in-photonics), along with
previous virtual learning talks from LGBTQ+ leaders and allies.

Reference
WWEST_blog “Trans Day Of Visibility in STEM: How
to Be a Better Ally to Transgender and Non-Binary People in Workplaces”

1:19 PM
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Chapter Best Practice: The University of Warsaw’s
Student Chapter ‘MiniModes Photonics School’
MiniModes 2021 Photonics School was an optical student conference organized by the University of Warsaw IEEE Photonics
Society Student Branch. It was the second iteration of this type
of event, and it is going to become an annual event. The program of the conference was very intense, engaging and diversified: the topics ranged from cutting-edge optics and photonics
to career planning and soft skills essential for young scientists.
Students participated in a poster session, attended exciting lectures and workshops and had lots of opportunities for active
discussions. The event helped to bring the local optical community together in these challenging times, enrich participants
with fresh ideas and broaden their network of contacts.
MiniModes 2021 was held on 4–6 June in the European Centre for Geological Education in Che˛ ciny. 26 students and 6 speakers participated in it. The conference was
greatly supported by IEEE Photonics Society Educational
Seed-Funding Grant.
MiniModes 2021 aimed to unite students and scientists
who do research in optics, photonics or related fields at the
University of Warsaw. Making contacts on such events can result in fruitful cooperation between different research groups
in the future. MiniModes 2021 was also an excellent chance
to involve new members in the UW Branch. Conference activities raised the competence of participants, and challenging
organizational tasks trained and tested the organizing committee’s abilities to coordinate scientific conferences, collaborate
on a team, design marketing actions, create websites and other
skills. Luckily, MiniModes 2021 could occur in an in-person
mode after all, but participants were required to comply with
all sanitary requirements.
The talks delivered during the conference covered the
forefront topics in modern optics and photonics—both
experimental and theoretical. The experimental part was

presented by Michał Jachura (“From quantum cryptography
to microsatellite constellations: optics in secure optical com-
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munication”) and Jakub Bogusławski (“Biophotonic applications of femtosecond fiber lasers”), and the theoretical one
was presented by by Jan Chwedeńczuk (“Quantum entanglement and its applications”). All of them are the leaders or
bright representatives of the research groups from the University of Warsaw, Centre for New Technologies UW (CeNT
UW) and International Center for Translational Eye Research
(ICTER). Every talk provoked dynamic discussions between
participants and speakers.
However, optics is also a very fast-growing sector of technological business. That’s why Je˛ drzej Mijas and Jan Sobieski
from Vigo System were also invited. Vigo System is a company
that has existed since the 1980s which provides its customers with high-class infrared detectors. Jan Sobieski gave a talk
about the unique technology standing behind them. Furthermore, Vigo System representatives organized an interactive
team contest for the participants.
Career building could be found among the conference
topics, too. Roberta Caruso from Brookhaven National
Laboratory was invited to share with participants her story,
and she gave valuable recommendations based on her experience. She couldn’t be on-site at the conference due to
travel restrictions, so she gave a talk via Zoom. It was a
good opportunity to try out a hybrid conference (when part
of the activities are held online), which may be useful in
the near future. Finally, Magdalena Osial from the Faculty
of Chemistry UW conducted two workshops on soft skills
necessary to make a career in academia or industry. The
participants improved their teamwork, presentation skills,
creative thinking, etc.
Certainly, the conference wouldn’t be complete without
the poster session, which is essentially the most important
part. Indeed, participants of MiniModes 2021 led the most
enthusiastic discussions during it. They shared with each
other and invited speakers the results of their research, so
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everybody obtained a better understanding about other research groups’ work.
The funds received from the IEEE Photonics Society
helped make the conference possible to attend for every
student who so desired. Participants not only weren’t required to pay conference fees, but some part of the budget
was administered to minimize the cost of their preparation for the conference. The organizers were able to print
a good-quality poster for every participant who needed it.
Moreover, it was possible to cover food and accommodation for some participants’ family members. The Univer-

sity of Warsaw Student Branch considers helping students
who need to care intensively about their families simultaneously with achieving success in their research very
important. IEEE Photonics Society Educational SeedFunding Grant gave an excellent opportunity to turn this
idea into action.
It’s just the beginning! The University of Warsaw IEEE
Photonics Society Student Branch believes it will be possible
to develop a good-quality annual event which unifies the local
community and looks forward to further partnership with the
IEEE Photonics Society!

Iluminando el Futuro: STEM Outreach
Initiative Launch for Latin America
It is not a surprise that the crisis due to the Covid-19 pandemic has left struggles and different needs in our communities. Even though those needs vary from one country to
another, the education sector particularly has been hit hard
during this crisis all around the world. The lack of equity and
opportunities in education dramatically increased during this
period. According to UNESCO data, 1.6 billion children and
youth in 188 countries were affected by the closing of schools
between 2019–2021, and at least 30% of those students did
not have access to remote learning1. These circumstances
bring a new challenge to science dissemination and highlight
https://data.unicef.org/covid-19-and-children/

1
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the importance of closing the gap between science and society. Many organizations, institutions, and volunteers around
the globe have worked towards creating programs that bring
education tools to children and youth in STEM, providing
support and opening opportunities for a new generation of
engineers and scientists. IEEE is an organization dedicated
to advancing technology for the benefit of humanity, and
as part of its commitment to society, it also provides tools
and resources such as Try Engineering, EPICS in IEEE and
EDS-ETC. The IEEE Photonics Society leverages these tools
to serve the broader needs of STEM growth in light based
sciences and supports pre-university efforts of its own.. One
of IEEE Photonics Society’s goals is to “further diversify the
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Figure 1. International Day of Light virtual event. The kick-off of “Iluminando el Futuro” was attended by volunteers, experteers and
STEM ambassadors based all around the world.

array of individuals and perspectives building the photonics
technology and information of tomorrow.”
The IEEE Photonics Society has embraced the challenge to
serve the most needed sectors of its community by providing
grants, materials and help to its members working with regional
programs and projects. This support is highly focused on education and outreach initiatives, ideas led by the Society’s members
and volunteers. One of these initiatives is called “Light the Future” (“Iluminando el Futuro” in Spanish), and it is led by two
IEEE Photonics Society volunteers, Natalia Cañas Estrada and
Dr. Angeles Camacho. “Iluminando el Futuro” aims at promoting long-term science dissemination to trigger regional development and narrow the gaps between the science community
and society in Latin America. The program provides formal and
systematic training to STEM ambassadors, where they learn to
create simple hands-on activities to explain scientific concepts
using friendly and accessible language. The supporting material for training the ambassadors was designed and developed in
collaboration with Dr. Nora Aneth Pava-Ripoll and Alejandra
Giraldo Jimenez from Universidad del Valle (Colombia). The
training also includes excerpts from IEEE Photonics Society volunteers experienced in science communication, the “Experteers,”
who provided videos sharing their experiences and providing
guidance or advice to those enrolled in the training. This STEM
initiative is further supported by Dr. Elizabeth Torrico Avila
from Universidad de Atacama (Chile), who volunteered as peer
reviewer for the training and support material.
The pilot of “Iluminando el Futuro” was launched on the
frame of the International Day of Light 2021. The call for volunteers and enrollment as STEM ambassadors took place between May and July. The program received applications from
volunteers from ten different countries and backgrounds: 33%
of the STEM ambassadors are undergraduate students, 27%
Ph.D. students, 20% researchers, 9% lecturers and 11% work
in the industry. The invitation to enroll as a STEM ambassador was opened to everyone who wanted to join forces in this
26
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Figure 2. “Iluminando el Futuro” is an initiative that seeks to
close the breach between science and society. The training offers
tools for the STEM ambassadors to create spaces for knowledge
exchange with their local communities using hands-on activities.

important challenge. During the application process, STEM
ambassadors shared their interests in outreach, motivations and
some ideas on how to approach their communities with outreach activities. One of our STEM ambassadors said that their
aim with “Iluminando el Futuro” is to “reach children and adolescents from vulnerable communities in my city and region
with elements of knowledge in STEM areas to develop in them
the interest and desire to improve their local conditions.”
The training was divided into two parts: a self-paced virtual training and a synchronous workshop. The virtual training
October 2021

content shows a dynamic and interactive methodology to plan,
design and deliver their outreach activities and provide relevant concepts and teaching techniques to improve the learning
process to children, youth and the general public. The synchronous workshop offered an interactive session where STEM
ambassadors exchanged ideas, discussed their outreach plans,
and received feedback from peers, instructors and experteers.
The organizing team of “Iluminando el Futuro” is looking forward to assisting the ambassadors on their goal by

providing support on the design of their own outreach activities and getting feedback from experience. This pilot
aims to identify the most significant challenges science
communicators face in the region and provide a network
of support to overcome them. After its pilot stage, “Light
the Future” will be open to other world regions, creating
an international network of STEM ambassadors that share
their best practices and the activities STEM ambassadors
developed with their communities.

Go for the Grand Challenge!
Patryk Urban, IEEE Photonics Poland,
IEEE Photonics Globalization and IEEE Photonics Industry
Engagement Committee Member
In this series partnered with WaveJobs we invite people
at different career stages to share about their experience
in Photonics and lessons learned in professional development. Today we interview Prof. Peter Andrekson from
Chalmers University, IEEE Fellow, OSA Fellow, past member of the Board of Governors for the IEEE Photonics Society, and member of the Royal Swedish Academy of Engineering Sciences (IVA).
Patryk: What is the field of your interest in Photonics and
how did it all start in your life?
Peter: It all started at Chalmers University. I studied Electrical Engineering and Engineering Physics, and my diploma
thesis was on external cavity wavelength tunable lasers. During
the Ph.D. period I worked on noise properties of semiconductor lasers and in 1985 I won the Master’s thesis contest at the
IEEE Melecon Conference. To start the Ph.D. was an easy decision for me—my then future promoter had a discussion with
me outside the campus building while it was raining heavily.
He had this large umbrella over his head, and I had none. I
decided to start my Ph.D. just to finish the discussion quickly
and hide from the rain back home. It turned out to be a very
good decision in my life.
Another, for me, remarkable event was ECOC in Venice
back in 1985, which was my first big conference. We drove in
a car all the way down from Sweden to Italy. This road trip was
a great opportunity to get to know your colleagues very well,
which is something you do not experience too often nowadays,
when you mostly travel by plane. This was yet another eyeopener in my life.
I then joined AT&T Bell Labs and spent 3 years there. Actually, my current research interests originate from that period.
So in 1992 I started the fiber-optic communication research
at Chalmers University, inspired by my work at Bell Labs.
That included point-to-point fiber-optic links and phenomena
such as polarization mode dispersion, self-phase modulation,
cross-phase modulation, and wavelength conversion to mention some.
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Prof. Peter Andrekson, Chalmers University, Sweden, holding
a chip with 8 waveguides for parametric amplifiers.

In 2004 I co-founded Picosolve Inc., the optical test and
measurement company that was selling high-end products
around the globe and was acquired by EXFO in 2009.
Patryk: What do you consider to be your biggest achievement and contribution so far to the development of Photonics science and industry?
Peter: It’s probably the phase-sensitive parametric amplifiers, which rely on the nonlinear effect of four-wave mixing. In
2002 we achieved the first net gain, and we have continued to
improve the performance ever since. In 2011 we documented
in Nature Photonics the lowest noise figure (1.1dB) amplifier
demonstrated to date. We also very recently developed a very
low loss waveguide in silicon nitride and demonstrated parametric gain of 10 dB in these chips.
There were many other achievements including soliton
transmission of 40–80 Gbps in 1998 over the Swedish operator
network, and the development of the most sensitive uncooled
receiver for deep space communication, where one photon per
information bit is enough for error-free detection.
I have worked under various funding programs that allowed for those results to be achieved. I especially appreciate long-term projects, like a 10-year project currently
IEEE PHOTONICS SOCIETY NEWSLETTER
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funded by the Swedish Research Council, which gives the
comfort of secured funding and allows approaching bigger,
longer-term challenges.
Patryk: What excites you most and keeps you motivated
to further contribute to this field?
Peter: The vast freedom given in academia is something
that undoubtedly keeps me motivated. The salary might have
been higher in industry, but the luxury of having no boss telling you what to do, the luxury of setting your own boundaries and selecting your own targets is what I appreciate most.
Moreover, I really enjoy working together with smart young
people, and seeing them growing, taking up challenges and
developing their careers. This is why I am a promoter of mobility, which seems rather low in Sweden. I encourage students to
move to different institutions or companies abroad. The fiberoptic communication field has matured a lot since 1970. To
become successful now you need to collaborate with external
partners, work in clusters, and find a proper stage for collaboration. It is about people, who should be driven by science and
not foremost money. Synergy is essential to effectively address
new and more complex challenges.
Patryk: At WaveJobs we have noticed that many companies struggle to find proper candidates in the field
of photonics, while there is definitely visible market
demand. So, what are the main obstacles you and your
peers experience when hunting for potential employees
for your projects? Has it changed with respect to the preCOVID era?
Peter: Our graduates have always been successful in finding jobs on the local and global market. We give them high
quality education thanks to the very well developed facilities
such as the clean room or test and measurement labs. Finding the right candidates for a Ph.D. is a challenge. In the past
the Ph.D. candidates would be mostly our graduate students,
whom we would know very well by the time they apply for the
Ph.D. position. Nowadays, the majority of the applicants come
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from abroad and often the submitted CVs do not give a full
picture of the candidates. Thus, we enroll the Ph.D. researcher
for one year and then evaluate and decide whether to continue
the project or not. Post-doc applicants are easier to evaluate
thanks to our personal networks.
What I miss is an intelligent “one-stop shop,” where everyone would go and run the essential part of the recruitment
process, i.e., post job advertisements, browse through CVs, especially including the part concerning photonics-related skills
and perhaps negotiate.
As for COVID, we do not see any major impact either on
our daily work or recruitment process. Of course, COVID has
slowed down many academic processes, but we try to pick the
best from the pandemic situation. We will probably work in
hybrid mode even in the past-COVID era, and the same will
happen with teaching activities. However, we should not forget the potential effects of long-term social isolation on our
mental condition. We need to be aware of this.
Patryk: You are a very experienced and highly-cited scientist with an impressive portfolio of important contributions to the photonics development. Is there any piece of
advice you would give to those looking for first jobs in
Photonics or Photonics-related fields?
Peter: I see many students being too modest about their
competence, but I would advise them not to look for a high
salary in the first place. Look at who you will be working with.
Establish yourself in a leading team. Go out of your comfort
zone and make the extra effort to work on relevant and difficult
problems. Do work on challenging topics that will pay off for
the community and yourself in the end. Do not go for incremental improvements, go for the grand challenges!
Patryk: Peter, thank you very much for the interview. The
advice you gave, supported with your own career history
is very motivating for the young entrants to the photonics
field, but I am sure it is equally valuable to those experienced in the field as well.
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SUMMER TOPICALS

Proposal Deadline:
30 November 2021

MEETING SERIES

The IEEE Summer Topical Meeting Series serves as an international forum to facilitate information exchange
between various technical communities interested in rapidly growing areas of research and technology or
"Hot Topics" related to the general field of Photonics. Being a testing ground for the society's annual meeting,
the summer topicals are aimed at providing a chance of exploring research domains not yet represented at
the IEEE Photonics Conference.
Proposal Requirements
To be considered, potential topic chairs should submit a short white paper, including:
Organizers:
Preference is given to proposals with chairs from different countries: please send name, affiliation, country, and
a brief biography for each co-chair.
Introduction:
Background, actuality, attendance, justification, i.e. Is the topic widely discussed by different research and
industrial groups around the world? What type of audience is targeted?
Motivation & Scope:
Conference goals and topics to be covered. Each topical should target a minimum of 30 presentations and
should encompass both invited and contributed papers (typically 25 invited and 15 contributed).
Mentorship, Networking, & Outreach:
A few ideas for events to provide mentorship to students, local excursions, networking amongst the attendees,
lab automation hackathons and outreach to local chapters.

Submit Topic Proposals
Via email, please submit all topic proposals and your full contact
information to:
Cristian Antonelli, General Chair: cristian.antonelli@univaq.it
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IEEE Photonics Society

Virtual Conference
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www.ieee-ipc.org

Register for the conference today!

General Chair:

Program Chair:

Program Vice-Chair:

Member-at-Large:

Christina Lim
The University of Melbourne

Weidong Zhou
University of Texas, Arlington

Dominique Dagenais
National Science Foundation

Di Liang
Hewlett Packard Labs
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IEEE Photonic Societyʼs Women in Photonics program provides educational development that supports
the participation, engagement and advancement of women in the photonics and optics community.
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GOALS

• Encourage and support next generation
of women in photonics through STEM
outreach and mentorship.

• Create new volunteer opportunities,
local affinity groups and recognition
programs to empower women members.

• Encourage gender inclusion within
• Develop diverse educational programs,
photonics community and Society;
outreach initiatives and training
editorial boards, conference committees resources.
and leadership positions.

The Women in Photonics program is also seeking to diversify the range of individuals and
perspectives influencing the photonics technology and information of tomorrow.
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Publications

Call for Papers
Announcing a Feature Section of the IEEE Photonics Journal dedicated to:

Progress in Photonic Materials and Devices
(IUMRS-ICA 2021)

Submission Deadline: January 1, 2022
The IEEE Photonics Journal will publish a Feature Section with selected papers from the International Union of Materials
Research Societies – International Conference in Asia 2021 (IUMRS-ICA 2021). The IUMRS-ICA 2021 will be held in
Jeju Island, Korea and is scheduled for October 3rd–8th October 2021 (http://www.iumrs-ica2021.org/index.php). The
special issue offers authors an opportunity to expand their accepted IUMRS-ICA 2021 papers into IEEE Photonics
Journal papers, providing additional technical results and/or further discussions and insights, beyond the 2-page
conference papers. All invited and contributed papers presented at IUMRS-ICA 2021 conference are invited to submit
the extended version of their work to this special issue. The submission starts on October 1, 2021 and the deadline for
submission of manuscripts is January 1, 2022; publication is scheduled for April 2022. Be sure to tag the paper type as
Photonic Materials and Devices, not an Original Paper.
Papers related to all topics leading to progress in photonic materials and devices are requested, including those related
to Energy Materials and Devices, Materials and Devices for Displays and Optoelectronics, Materials and Devices for
Optical Sensors, Materials, Processing, and Devices for Photonics, Two-dimensional Materials for Photonics
Applications, Computational Optical Materials, Advanced Fabrications/Characterization, Biomaterials and Soft
Materials for Photonics, and Materials-Related Interdisciplinary Issues.
All submissions will be reviewed in accordance with the normal procedures of the Journal.
Authors may contact any of the guest editors or the administrative staff for more information or see the website at;
https://www.photonicssociety.org/publications/photonics-journal/call-for-papers
Guest Editors
Dr. Young Min Song
Dr. Ki Jun Yu
Dr. Jae-Woong Jeong

Gwangju Institute of Science and Technology, Korea
Yonsei University, Korea
Korea Advanced Institute of Science and Technology, Korea

+++
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Call for Papers
Announcing a Feature Section of the IEEE Photonics Journal
dedicated to
(IPC conference 2021)

Quantum simulation and computing, quantum
communication, quantum light sources and detectors.
Submission Deadline: March 1, 2022
The IEEE Photonics Journal will publish a Feature Section with selected papers from the IEEE Photonics Conference
(IPC 2021), that will be held on October 17th–21st 2021 (https://ieee-ipc.org/). The special issue offers Authors an
opportunity to expand their accepted IPC 2021 papers into IEEE Photonics Journal papers, providing additional technical
results and/or further discussions and insights, beyond the 2-page conference papers. All invited and contributed papers
presented at IPC 2021, related to Quantum Photonic Information Technologies, are invited to submit the extended version
of their work to this special issue. The submission starts on December 1, 2021 and the deadline for submission of
manuscripts is March 1, 2022; publication is scheduled for June/July 2022. Should this change, you will be notified. Be
sure to tag the paper type as Quantum Photonic Information Technologies, not an Original Paper.
Papers related to all topics in Quantum Photonic Information Technologies are requested, including those related to
quantum simulation, boson sampling, quantum computing, photonic cluster states, quantum communication, quantum
cryptography, quantum key distribution, teleportation, entanglement distribution, quantum memory, frequency
conversion of quantum light, quantum light sources and detectors, multi-photon interference experiments, integrated
quantum optics and photonic quantum information processing and theory.
Authors may contact anyone below for more information or at the website at
https://www.photonicssociety.org/publications/photonics-journal/call-for-papers
Guest Editors
Dr. Michael Brodsky
Prof. William Munro
Dr. Niels Gregersen
Dr. Davide Bacco
Dr. Ana Predojevic

U.S. Army Research Laboratory
NTT Basic Research Labs
Technical University of Denmark
Technical University of Denmark
University of Stockholm, Sweden

Submissions should be made online at https://mc.manuscriptcentral.com/pj-ieee, with papers formatted compliant to
IEEE Photonics Journal standards.
Staff
Yvette Charles
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PJ Editorial Office
IEEE/Photonics Society
445 Hoes Lane
Piscataway, NJ 08854 USA
Phone: 732-981-3457
Email: y.charles@ieee.org
October 2021

Preliminary
Call
for Papers
Call for
Papers
Announcing an Issue of the IEEE
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

High Density Integrated Multipurpose Photonic Circuits

Lidars and Photonic Radars

Submission Deadline: February 1, 2022
Submission Deadline: December 1, 2021

Hard Copy
November/December
HardPublication:
Copy Publication:
September/October 2022 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Lidars and Photonic Radars. The
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Development of novel lidar, photonic radar and new applications.
The Primary Guest Editor for this issue is Dr. Daniel Pérez-López, Photonics Research Labs, Universitat Politècnica de Valencia, Valencia,
 Novel lidar including ghost lidars, single-photon lidars, super-resolution full-waveform lidars, lidars enabled by optical combs, nonSpain. The Guest Editors are: Alexander Tait, NIST, USA; Leimeng Zhuang.
scanning 3D imaging lidars etc.
 Artificial intelligence for lidar and photonic radar systems and applications
The deadline for submission of manuscripts is February 1, 2022. Hardcopy publication of the issue is scheduled for November/December
 Photonics-based lidar-radar systems for multi-sensor fusion
2022.
 Photonic cognitive radar and adaptive signal processing
 Lidars and radars applications for autonomous driving, AR/VR, etc.
The Primary Guest Editor for this issue is Prof. Ming LI, Institute of Semiconductors, Chinese Academy of Sciences, Beijing, China. The Guest
Editors are: Prof. Antonella Bogoni, Scuola Superiore Sant'Anna, Pisa, Italy; Mr. Li ZENG, Huawei Technologies Co., China.
The deadline for submission of manuscripts is Decenber 1, 2021. Hardcopy publication of the issue is scheduled for September/October
2022. Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by
the author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
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Preliminary Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

High Density Integrated Multipurpose Photonic Circuits
Submission Deadline: February 1, 2022
Hard Copy Publication: November/December 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in High Density Integrated Multipurpose
Photonic Circuits. The emerging field of programmable photonics is one of the fastest growing fields in photonics with applications including
optical signal processing, computing and quantum photonics. The growing maturity of integrated photonic technology makes it possible to build
increasingly large and complex photonic circuits on the surface of a chip, enabling a generation of photonic circuits that can be programmed using
software for a wide variety of functions. Within this framework, the IEEE Journal of Selected Topics in Quantum Electronics invites
manuscript submissions in the area of integrated programmable photonics. The purpose of this issue of JSTQE is to highlight the recent
progress and trends in developing leading-edge large-scale integrated optics technologies. Areas of interest include (but are not limited to):
Novel reconfigurable circuit and system architectures focused on high-performance and scalable circuits.
 Large-scale feedfoward waveguide mesh arrangements and their applications.
 Large-scale general-purpose waveguide meshes and their applications / Field Programmable Photonic Gate Arrays.
 Reconfigurable photonic integrated circuits and their applications (Coupled resonators, Reconfigurable multiplexer, optical switches…)
 Reconfigurable systems enabling mode, polarization, and wavelength multiplexing.
 Large-scale photonic integrated circuit packaging for dense electrical and optical interconnections.
Advanced component design focused on large-scale integration: monitoring, phase actuators and fault tolerant components.
 Alternative phase tuning mechanisms.
 Phase change materials.
 Novel design, fabrication and packaging techniques for scalable building blocks.
Advanced programming and control routines.
 Complex circuit modelling.
 System reconfiguration and stabilization algorithms.
 Control system architectures.
The Primary Guest Editor for this issue is Dr. Daniel Pérez-López, Photonics Research Labs, Universitat Politècnica de Valencia, Valencia,
Spain. The Guest Editors are: Alexander Tait, NIST, USA; Leimeng Zhuang.
The deadline for submission of manuscripts is February 1, 2022. Hardcopy publication of the issue is scheduled for November/December
2022.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Nonlinear Integrated Photonics
Submission Deadline: April 1, 2022

Hard Copy Publication: January/February 2023
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Nonlinear Integrated Photonics. The
field of Nonlinear Integrated Photonics has opened up new horizons in optical signal processing, quantum technologies, and sensing by
leveraging the strong light-matter interactions available at the nanoscale. The ample functionality enabled by nonlinear optical effects, combined
with the potential for dense integration and high-speed low-power operation of nanophotonic devices, has turned this field in one of the most
thriving scientific areas. The IEEE Journal of Selected Topics in Quantum Electronics invites manuscript submissions in the area of
Nonlinear Integrated Photonics. Areas of interest include (but are not limited to):
Progress on nonlinear integrated optical sources

Integrated frequency combs, mode-locked lasers, and supercontinuum sources and their applications in telecommunications, data
centers, and sensing

Microcavity Brillouin lasers and on-chip Raman lasers

THz-sources on nonlinear integrated platforms
Advances on nonlinear integrated photonics for quantum applications

Nonlinear integrated photonics for quantum sources such as heralded single-photon generation, entangled photon-pairs generation,
and squeezed states of light.

Spectral translation of quantum light in χ(2) media, periodically poled χ(2) media, and χ(3) media

Quantum photon-photon interactions in integrated platforms towards quantum-by-quantum control, all-optical deterministic quantum
logic, single-photon switches and transistors
Nonlinear optical effects in novel material platforms and structured media

Progress in on-chip nonlinear novel material platforms: Titanium dioxide, (thin film) lithium niobate, (ultra)silicon rich nitride, silicon
carbide, and others.

Nonlinearity-enhancement using metasurfaces, plasmonics, graphene-loaded waveguides, and others.

Nonlinearities in topological and PT-symmetric nanophotonic structures
Nonlinear optics applications in telecommunications, data centers, and sensing
The Primary Guest Editor for this issue is Dr. Andrea Blanco-Redondo, Nokia Bell-Labs, USA. The Guest Editors are: Prof. Dawn Tan,
Singapore University of Technology and Design, Singapore; Dr. Christian Grillet, CNRS/École Centrale de Lyon, France; Dr. Bryn Bell,
Imperial College London, U.K.
The deadline for submission of manuscripts is April 1, 2022. Hardcopy publication of the issue is scheduled for January/February 2023.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Optical Computing

Submission Deadline: June 1, 2022
Hard Copy Publication: March/April 2023
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Optical Computing. We are witnessing a
renaissance in the research of photonic computing driven by the demands of artificial intelligence and neuromorphic computing on current digital
electronic hardware (which has a central processor and separated memory for sequential processing). Optical physics could enable non von
Neumann computing i.e., a massively distributed architecture for parallel processing, and potentially enable new applications that require low
latency, high bandwidth and low energies; for example, high-performance computing, solving optimization problems, accelerating deep learning,
quantum processing, etc. The progress in this field is driven by the advances in photonic integration and a large-scale semiconductor manufacturing
ecosystem. However, making a practical optical processor will require continued progress in new materials, devices, hardware architectures,
software and simulation tools, and packaging techniques. This special issue will cover the current status, prospects, and challenges of the field in
using light for neuromorphic computing, machine learning, and quantum information processing. The IEEE Journal of Selected Topics in
Quantum Electronics invites manuscript submissions in Optical Computing. Areas of interest include (but are not limited to):






Materials for photonic computing including Si, SiN, 2D material
heterostructures, phase-change materials, ITO, LNOI etc.
Attojoule photonic nonlinear devices
Photonic memory, analogue memory, in-memory computing,
volatile and non-volatile memories
Photonic neural network architectures (layered or recurrent,
spiking, or continuous time); free-space and integrated.
Photonic reservoir computing










Optical Ising machines
Hardware algorithms
Cryogenic photonic neural networks
Light sources (quantum dots, laser integration, frequency
combs)
Photonic data convertors (photonic DACs)
Active on-chip electronics and CMOS co-integration
Packaging techniques and solutions
Photonic circuit design (methods, tools); photonic compilers

The Primary Guest Editor for this issue is Prof./Dr. Bhavin Shastri, Queen's University, Canada. The Guest Editors are: Dr. Bert Jan
Offrein, IBM Research Europe – Zurich, Switzerland and
The deadline for submission of manuscripts is June 1, 2022. Hardcopy publication of the issue is scheduled for March/April 2023.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available,
the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well before the
hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same article
numbers are used for the print versions of JSTQE.
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Introducing IEEE Collabratec™
The premier networking and collaboration site for technology
professionals around the world.

IEEE Collabratec is a new, integrated online community where IEEE members,
researchers, authors, and technology professionals with similar fields of interest
can network and collaborate, as well as create and manage content.
Featuring a suite of powerful online networking and collaboration tools,
IEEE Collabratec allows you to connect according to geographic location,

Network.
Collaborate.
Create.

technical interests, or career pursuits.
You can also create and share a professional identity that showcases key
accomplishments and participate in groups focused around mutual interests,
actively learning from and contributing to knowledgeable communities.
All in one place!

Learn about IEEE Collabratec at
ieee-collabratec.ieee.org
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One of the most influential
reference resources for
engineers around the world.
For over 100 years, Proceedings of the IEEE has been the leading journal for engineers
looking for in-depth tutorial, survey, and review coverage of the technical developments
that shape our world. Offering practical, fully referenced articles, Proceedings of the IEEE
serves as a bridge to help readers understand important technologies in the areas of
electrical engineering and computer science.

To learn more and start your subscription today, visit

ieee.org/proceedings-subscribe
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We have 30
million reasons to
be proud.
Thanks to our donors, supporters and volunteers who answered the call of the

Realize the Full Potential of IEEE Campaign,
helping impact lives around the world through the power of
technology and education.

Illuminate

Educate

Engage

Energize

Realize Your Impact
Learn how: ieeefoundation.org/campaign
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ADVERTISER’S INDEX

The Advertiser’s Index contained in this issue is
compiled as a service to our readers and advertisers.
The publisher is not liable for errors or omissions
although every effort is made to ensure its accuracy.
Be sure to let our advertisers know you found them
through the IEEE Photonics Society Newsletter.
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IEEE Photonics
Society Newsletter
Advertising Sales Offices
445 Hoes Lane, Piscataway NJ 08854
www.ieee.org/ieeemedia

Impact this hard-to-reach audience in their own Society
publication. For further information on product and
recruitment advertising, call your local sales office.
Aviva Rothman
Project Manager
Naylor Association Solutions
352-333-3435
arothman@naylor.com

Photonics Society Mission Statement
Photonics Society shall advance the interests of its members and the laser, optoelectronics, and photonics professional community by:
• providing opportunities for information exchange, continuing education, and professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and student activities;
• formally recognizing the professional contributions of members;
• representing the laser, optoelectronics, and photonics community and serving as its advocate within the IEEE, the broader scientific
and technical community, and society at large.

Photonics Society Field of Interest
The Society’s Field of Interest is lasers, optical and photonic devices, optical fibers, and associated lightwave technology and their systems and
applications. The society is concerned with transforming the science of materials, optical phenomena, and quantum electronic devices into
the design, development, and manufacture of photonic technologies. The Society promotes and cooperates in the educational and technical
activities which contribute to the useful expansion of the field of quantum opto-electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE societies and councils in the form of joint publications, sponsorships
of meetings, and other forms of information exchange. Appropriate cooperative efforts will also be undertaken with non-IEEE societies.
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Do you like what you’re reading?
Your feedback is important.
Let us know—send the editor-in-chief an e-mail!
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ieee

photonics
journal
An IEEE Photonics Society
Publication

Breakthroughs in the generation of light and in its control and utilization have given rise to the field of
Photonics, a rapidly expanding area of science and technology with major technological and economic
impact. Photonics integrates quantum electronics and optics to accelerate progress in the generation of
novel photon sources and in their utilization in emerging applications at the micro and nano scales spanning
from the far-infrared/THz to the x-ray region of the electromagnetic spectrum.
The IEEE Photonics Journal welcomes original contributions addressing issues ranging from fundamental
understanding to emerging technologies and applications.

The Journal includes topics in:
• Optical Communications
• Fiber Optics Devices and Subsystems
• Light Sources
• Detection, Sensing, and Energy
• Fabrication and Materials
• Plasmonics and Metamaterials
• Biophotonics and Medical Optics

• Computational Photonics
• Propagation, Imaging, and Spectroscopy
• Quantum Photonics
• Nonlinear Photonics and Novel Optical
Phenomena
• Optical Data Science and Machine
Intelligence in Photonics

The high standards of editorial quality and peer review that
you expect from a Photonics Society journal!
Average time-to-publication
on IEEE Xplore is 7 weeks

ISI Impact Factor: 2.833

Online Submission System
via ScholarOne

2021 Open Access Pricing:
15% Discount

5% Discount

Pages

Society Member Rate

IEEE Member Rate

Non-Member

Up to 6 Pages

$1,037

$1,159

$1,220

7-10 Pages

$1,547

$1,729

$1,820

$125 per page over 10 pages, no member discounts on overlength
Special Circumstances: IEEE offers discounts for unemployed, minimum income and the permanently disabled.

To learn more and submit a paper, visit:
www.photonicsjournal.org

