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Editor’s
Column
DOMINIC SIRIANI
As I sit here considering how to introduce this month’s
issue, I’m inevitably drawn to reflect that, for many (or really perhaps most or all) of us, it’s now been a year or more
since “social distancing” rapidly evolved from an abstract
concept to a very immediate and ever-present practice.
At this point, it often feels more “normal” than the daily
routine pre-COVID. It’s humbling how much can change,
and be accomplished, in a single year. And on that latter
sentiment is where I’d like to settle—it’s both reassuring
and inspiring how adroitly people adapted to, and even
how much people achieved, during these trying times. I’ve
had the privilege of hearing about and seeing this strength
in the members of our community, who have stepped up
to the challenge with part scientific/technological contributions and part simple human compassion. It makes me
very proud to be a member of this photonics community.
With that, I’d like first to draw your attention to a set
of articles in this issue that highlight community members
who embody this compassion and resilience. Naznin Akter, who is a regular contributor to the Newsletter and an
inspiring, selfless volunteer for the Photonics Society and
larger community overall, is the interviewee in the Young
Professionals Spotlight. Also in the Membership section
are reviews of a number of outreach activities—a “What
Is Light?” workshop held by the UK and Ireland Chapter
aimed at teaching young, curious minds about about the
wonders and possibilities of photonics; an Inter-College
Olympiad in Cameroon to educate and test young people in
optics; and a program organized by the Student Chapter at
Mangalam College of Engineering in India to teach women
about LED lighting technology and related practical skills
for the benefit of them and their communities. I highly recommend these articles, especially if you’re looking for inspiration on how to engage in your community via photonics.
The Research Highlight this month, written by Mable
Fok and Qidi Liu of the University of Georgia, describes
RF Steganography inspired by the marine hatchetfish. I
have to say, I learned a lot from their article, including the
answers to the very basic questions, “What is steganography?” (answer: not some kind of dinosaur) and “What
is the marine hatchetfish?” (answer: also not some kind
of dinosaur). In all seriousness, it’s a fascinating example
of finding inspiration for technology from nature. I truly
did learn a lot, and reading it gave me the thrilling sense
of the seemingly endless possibilities right in front of us if
we just know where to look for them.
This issue is jam-packed with many more educational,
fascinating, entertaining, and inspiring pieces. I’d love to list
them all, but in the interest of letting you get to the heart of the
issue, I’ll just close by thanking all our contributors and asking
that you, the reader, reach out to us with any feedback or contributions of your own. We look forward to hearing from you!
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President’s
Column
CARMEN S. MENONI

The landscape of technical publications has seen significant
changes in the last few years. Specifically, in the photonics
area, there has been a surge of new open access (OA) journals
from main publishers. This is a consequence of “Plan S”, an
initiative that started in Europe to make scholarly publications funded primarily from government sources free to readers
through journals or repositories. Within IEEE, most professional societies have recently launched OA journals to provide
researchers and practitioners the ability to comply with their
funding agency requirements. At the IEEE Photonics Society,
the IEEE Photonics Journal has offered OA publishing on an
online platform since 2012, covering a broad scope across the
field of Photonics with rapid time-to-publication.
The journal portfolio of the IEEE Photonics Society is extensive. It includes Photonics Technology Letters, Journal of
Quantum Electronics, and Journal of Selected Topics in Quantum Electronics, that are solely sponsored by the Society. In
addition, our Society along with other Society Co-sponsors,
like The Optical Society, IEEE Communications Society, IEEE
Electron Devices Society, steer journals, such as: Journal of
Lightwave Technologies, Journal of Optical Communications
and Networking, Journal of Photovoltaics, and Transactions of
Quantum Engineering. Furthermore, IEEE Access has a dedicated section on Photonics.
In combination, these journals provide authors with numerous opportunities to publish and reach a broad multidisciplinary audience. Some are still part of the subscription bundle
IEEE offers to private and public organizations. Nevertheless,
these journals have mechanisms in place to publish OA. An
alternative mechanism to publish OA in IEEE Journals, with a
significantly reduced cost to authors, is being tested at IEEE.
It consists of agreements, mainly with universities, that bundle
OA and subscription models. Authors must check within their
organizations on whether they can receive a waiver to costs
when submitting a manuscript to any of our journals. There
may be other rewards to authors depending on the journal they
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are submitting. For example, IEEE Photonics Society members
receive an additional 15% discount when publishing in the
IEEE Photonics Journal and other respective IEEE journals.
There is yet unique characteristics of our journals. All
manuscripts that are received are considered first for their fit
to the scope of the journal and if a good fit, then every manuscript is sent for review. Following a strict review process,
outlined in the IEEE Products and Services manual, the editor
handling a manuscript makes a decision provided there are at
least two reviews that support either publication or not. This
process ensures that every author receives a fair evaluation of
her/his work.
At a time when there is an impact factor obsession, it is important for authors to consider the fair and strict review metric
of scholarly publishing of IEEE journals when selecting the
most appropriate journal to submit one’s work. At the IEEE
Photonics Society, journal editors strive to give authors the
best experience in terms of the quality of review and expedient
publication.
The Society is currently implementing customized and
effective promotions that will give the author’s work more
visibility as well. Email campaign features and social media
promotions, that highlight “Popular Articles,” “Early Access
Articles,” and “Our Journals in The News,” are sent to our
broad community, members and subscribers. The Publications
Council is also developing new marketing tactics, including
“Editor Picks,” “Spotlights on Technical Topics,” and more.
Through these promotions, we will effectively bring awareness
to the innovative research found inside the Society’s Journals,
which will be of interest to the photonics and optics community-at-large, as well as related technical disciplines.
Stay well and safe!
Warm Regards,
Carmen S. Menoni
c.menoni@ieee.org
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Research Highlights
Marine Hatchetfish Inspired RF Steganography
Based on Photonics
Mable P. Fok* and Qidi Liu, Lightwave and Microwave Photonics Laboratory, School of
Electrical and Computer Engineering, College of Engineering, University of Georgia, Athens,
GA, 30602, USA
Introduction
Camouflage is a defense and survival strategy that organisms
use to disguise their appearance and to blend in with their
habitat, such that they can hide from predators and sneak up
on prey. For example, a stick insect camouflages by having its
appearance resemble a tree branch. The arctic hare grows grey
fur in the summer, but their fur is white in winter to blend in
with snow.
In communication systems, camouflage of information is
done via steganography or stealth transmission, which is a
technology to conceal the presence of a secret message in publicly available media, such that the eavesdropper cannot tell if
there is a secret message to look for. Steganography [1] has a
long history dating back to the Greeks. The word steganography has two Greek roots: “stegos” means “cover” and “grafia”
means “write.” Secret messages were written on a wooden folding table and then covered over with wax to make the table
appear to be blank. Furthermore, Histiaeus, a ruler in ancient
Greece, shaved the head of a messenger and wrote a secret message on it. Once the messenger’s hair grew back, the messenger
was dispatched with the message. During the High Renaissance, Leonardo Da Vinci hid secret messages in his paintings,
including the famous Mona Lisa and the Last Supper.
In modern society, communication networks are an inseparable part of human society and are responsible for supporting applications including telemedicine, online banking, and
augmented reality learning [2], [3]. Needless to say, it is essential to protect the massive amount of sensitive and personal
information against attackers. Although encryption is usually
performed at the media access control (MAC) layer or above,
the physical layer is one of the most vulnerable places to attack
that usually could result in total exposure.
Physical encryption techniques have been studied intensively to secure the physical layer [4]–[6]; however, physical
layer steganography [7] has always been overlooked and its
development is still lagging behind. Effective cryptography
requires two major components: encryption and steganography. Encryption scrambles the sensitive information so that it
is unreadable without the key, while steganography hides the
sensitive information within ordinary information so that the
attacker will not even know there is a signal to look for. It is
like storing valuables in a locked safe (encryption) hidden behind a secret bookcase door (steganography)—Figure 1.
Turning to nature for a solution, the marine hatchetfish (Fiure2) is an expert at hiding its appearance in the deep ocean.
4

IEEE PHOTONICS SOCIETY NEWSLETTER

No matter if you are the predator that is swimming next to it
or the prey that is wandering underneath it, the hatchetfish
is invisible to you. The marine hatchetfish does not have an
invisibility cloak or a computer to change the bits of its image.
Instead, its body performs important camouflage strategies—
silvering and counter-illumination—that conceal the appearance of the hatchetfish in all directions.
How could the marine hatchetfish’s camouflage ability help
with security in our communication systems? If we could borrow both the ideas of silvering and counter-illumination and
implement them in our frequency bands, then we could facilitate a secure physical transmission medium that supports
stealth transmission in all domains, making the stealth information disappear from the attacker’s eyes.

Marine Hatchetfish Camouflage Strategies
Among the different types of camouflage, underwater camouflage is powerful because of the multi-dimensional concealment it can achieve. Underwater camouflage helps sea animals
to hide from predators from above the water, to appear invisible from its sides, and to remove its dark appearance when
seen from below. The marine hatchetfish’s [8] skin has microstructure features that reflect light and create constructive

Figure 1. Effective cryptography requires both encryption
and steganography. It is like storing valuables in a locked safe
(encryption) hidden behind a secret bookcase door (steganography).
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interference only at the color of the surrounding medium—a
color that does not reveal the presence of the fish. In other
words, any colors that could reveal the presence of the fish are
under destructive interference. This camouflage strategy is
called silvering. Furthermore, the marine hatchetfish also has
a line of photophores that produces and directs light to the
bottom part of its body. The illumination of the fish matches
the color and intensity of its surroundings as seen from below, essentially removing any darkness due to the blockage of
light from above, which is referred to as counter-illumination.
Therefore, the camouflage strategies of the marine hatchetfish
provide it with multi-dimensional invisibility, concealment,
and protection. If we are able to learn from the marine hatchetfish, borrow their camouflage strategies, and transform it into
a steganography scheme for our communication channels, an
effective multi-domain concealment of sensitive information
could be achieved.

From Marine Hatchetfish to Optical RF
Steganography
The fiber optic network is the backbone of most communication systems, supporting radio-over-fiber transmission of mobile radio frequency signals (i.e. 5G and beyond). Both silvering and counter-illumination would be the perfect solutions
for providing multi-domain steganography to the sensitive information in the fiber optics network. Photonics is well-known
for its wideband, flexible, and dynamic properties, making it a
promising candidate for implementing the bio-inspired steganography in fiber transmission.
First, silvering—constructive interference occurring at the
surroundings’ color and destructive interference occurring at
the fish’s color due to the microstructured skin of the marine
hatchetfish—can be achieved using an optical finite impulse
response (FIR) structure. In FIR, multiple copies of the signal
are created, weighted, and delayed, such that interference of
the signal can be set to be constructive or destructive at a designed frequency depending on the FIR parameters. To achieve
steganography, the stealth signal frequency should be set to
interfere destructively in the attacker’s view at any point of the
transmission. Next, counter-illumination—color and intensity matched illumination—can be achieved using a wideband
noise-like optical carrier for the stealth signal so that its intensity and spectral distribution is similar to the inherent system

Figure 2. Image of a Marine Hatchetfish (Wikipedia).
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noise during transmission. Unlike most existing optical steganography schemes, this bio-inspired steganography scheme
does not just bury the stealth signal underneath system noise,
but it also uses destructive interference at the stealth signal
frequency to make the signal disappear in the attacker’s eyes.
Figure 4 shows the detailed design of the marine hatchetfish-inspired optical steganography scheme [9]. To achieve
counter-illumination, a wideband optical noise source is used
as the optical carrier for the stealth signal, which could be amplified spontaneous emission (ASE) noise. The low-intensity,
wideband noise source has the same spectral characteristic that
“illuminates” at the same wavelength and intensity as the system background noise, such that no distinct optical spectral
component can be observed, mimicking counter-illumination
in the marine hatchetfish. To achieve silvering, the broadband
optical noise source is spectrally sliced into a comb to achieve a
desired photonic FIR in the RF domain when passing through
a negative dispersive media (DCF1) at the stealth transmitter.
The constructive interference (fc) is set to be way above the
frequency range of interest that will hide the presence of the
stealth signal (Figure 4(i)). The stealth signal frequency (fs)
experiences destructive interference in the attacker’s view at
any point of the transmission, hiding the stealth signal in both
the RF spectral domain and the temporal domain. Before the
stealth signal is transmitted, it is combined with the public
channel(s) and broadband optical noise from signal amplification. With silvering and counter-illumination, the stealth
signal is concealed in the optical spectral, RF spectral, and
temporal domains—which are all the possible domains that an
eavesdropper could be listening to.
Let’s take a deeper look at what would happen to the stealth
signal during fiber transmission. During fiber transmission,
the stealth signal would experience a large but positive dispersion from the standard single mode fiber (SMF), which
would further move the constructive interference condition to
an even higher frequency (fc+)—much further away from the

Figure 3. Illustration of the two camouflage skills in Marine
Hatchetfish. (a) Side view (i) no camouflage—fish is visible (ii)
silvering—microstructured skin makes destructive interference
to occur at the colors that could indicate the presence of the fish;
(b) Bottom view (i) no camouflage—fish appears darker against
the bright water surface when seen from below (ii) counterillumination—fish illuminates itself to the same color and intensity
as the background.
IEEE PHOTONICS SOCIETY NEWSLETTER
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Figure 4. Illustration of the proposed bio-inspired optical steganography for RF signal transmission over the fiber. (i) Silvering – photonic RF FIR creates destructive interference condition at the stealth signal frequency (fs); (ii) Transmission in optical fiber will only
push the constructive interference condition to a much higher frequency (fc+); (iii) Dispersion compensation fiber at the last section
of the transmission will move the constructive interference condition back to fc; (iv) Correct dispersion at the stealth receiver allows
constructive interference condition to occur at the stealth frequency fs.

stealth signal frequency—keeping the stealth signal frequency in destructive interference condition to the attacker’s eyes
(Figure 4(ii)) at all times. In the scenario where dispersion
compensating fiber (DCF2) is used at the last section of the
transmission, the negative dispersion for correcting any temporal broadening caused by the single mode transmission fiber
will only move the constructive interference frequency back to
fc, which is still far away from the stealth signal frequency fs
(Figure 3(iii)). The attacker still will not be able to observe any
trace of the stealth signal in any domain at any point of the
transmission. Therefore, there is no reason for the attacker to attack a channel that only has public signals, successfully achieving steganography. At the designated stealth receiver location,
a precisely designed dispersion (DCF3) is used to move the
constructive interference frequency back to the stealth signal
frequency fs, retrieving the stealth signal at the designated receiver (Figure 4(iv)) at the precise location. Since the constructive interference frequency can be configured to any desired
frequency to hide the presence of the stealth signal, the bioinspired steganography scheme could easily adapt to dynamic
public channel allocation and transmission link requirement.

Figure 5. Measured FIR response. Solid curves: At different point of the transmission channel. Dashed blue curve: At
the designated receiver. Purple: RF spectrum of the retrieved
stealth signal. Inset: constellation diagram and temporal profile
of the stealth signal as seen by the attacker.
6
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Experimental Demonstration
of Bio-Inspired Steganography
To demonstrate the marine hatchetfish-inspired steganography in a radio-over-fiber transmission, a 200 MBaud/s 16
QAM-OFDM signal at 5 GHz is used as the stealth signal and
is transmitted through a 25-km standard single mode fiber
followed by a section of dispersion compensating fiber. By
controlling the comb spacing of the optical comb carrier, the
optical FIR allows flexible tuning of the constructive interference frequency to meet the requirement of the stealth transmission system. The solid color curves at around 12.5 GHz in
Figure 5 show the measured RF responses at different points
of the transmission link. It is shown that constructive interference occurs at frequencies that are way above the stealth
signal frequency at 5 GHz, while the stealth signal frequency
is always at destructive interference, successfully achieving
silvering like the marine hatchetfish. Furthermore, both the
constellation diagram and temporal profile captured during
transmission are shown in the inset, and only noise like profiles
are observed, which means the presence of the stealth signal is
successfully concealed.
Although the success of concealing the stealth signal during transmission is important in steganography, the successful retrieval of the stealth signal at the designated stealth receiver is equally important. The retrieval of the stealth signal
requires a precise and correct dispersion at an exact location
—the designated receiver. At the designated receiver location,
the constructive interference frequency is designed to be at the
stealth signal frequency as shown by the blue dashed curve
in Figure 5, such that the RF spectrum of the stealth signal at
5 GHz (purple spectrum in Figure 5) is retrieved successfully.
It is worth noticing that the presence of the stealth signal
does not significantly affect the quality of the public channel,
as observed in the bit-error-rate (BER) measurement and constellation diagram of the public channel in Figure 6(a). Furthermore, the presence of the public channel does not have a
significant effect on the retrieved stealth signal either under
proper spectral filtering of the public channel at the stealth
receiver, as shown by the purple diamond and square curves
in Figure 6(b). The major degradation in the stealth signal
is caused by the broadband system optical noise. Although a
April 2021

where multiple stealth signals and multiple public signals coexist. The marine hatchetfish-inspired steganography suggests
a fundamental change of how steganography can be performed.
Rather than focusing only on the higher layer of the communication system, dealing with the problem at the physical layer
by mimicking the silvering and counter-illumination designs
that already exist in nature could be an effective and practical
solution. With RF photonics, silvering is achieved by the generation of a destructive interference condition at the stealth
signal frequency to hide the stealth signal, while counter-illumination is achieved by using a broadband optical comb source
with the same spectral content and intensity as the wideband
system noise for blending in. Steganography is an important
part of cryptography when used with optical encryption and
could potentially simplify the remote node function in future
5G networks and beyond for secure communication.
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Figure 6. (a) BER measurements and constellation diagram of
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Industry Engagement
Life at a Photonics Startup: Lessons Learned

Manufacturing Integrated Photonics Or—So You Want to Be an
Entrepreneur?
Part 1: Getting off to the Right Start
By Michael D. Evans, DESc
Getting off to the Right Start
Where do new products come from? Does some engineer or
marketing expert wake up in the morning and somewhere between coffee and their shower shout, “Eureka, I have it!” Sure,
that happens and so does the spark of a thought that occurs
on a production line or the insight that matures after seeing
unrelated patterns that coalesce into a better method, product or feature, Figure 1. Disruptive products often have a “Eureka” moment or epiphany where a developer or small team
gains new insight through the spark of an idea or a new way
of considering a challenge. However, many products are the
result of weeks or years of systematic discovery that fits into
a complex system with planned changes and predictive improvements in cost and performance. Obviously, an incumbent
with a reliable systematic plan has an advantage with customers that expect performance and see proof from a supplier. Even
for developers that spontaneously combust, it is essential to
spend time in the patent database (USPTO.gov) and do background research to see how others have solved the problem.
It’s always entertaining to see the same “Eureka” ideas happening throughout industry and academia every decade or less
just because homework wasn’t done during the race to a marketing announcement. The epiphany is only a beginning, but
a successful development takes a team of experts, skills and
character. Consultants and contract researchers can reduce the

Figure 1. Ideas – like the inspiration of light – Al-Rifa’I Mosque,
Cairo, Egypt.
8
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time of evaluation, and many successful companies include independent consultants to provide expert analysis at reviews of
requirements, preliminary designs and critical designs being
released for prototype fabrication.
Even the smallest company can integrate the design process
for traditional or disruptive products using computer aided
design and manufacturing software tools that generate lifelike
renderings of products, solid models for size and feel and incorporate engineering and scientific information in a coordinated
file system for collaborative design, protection of intellectual
property and streamlined, faster delivery of higher quality results. Some marketing people are rebranding this and calling
it “digital engineering.” Embedded simulation provides linear
and nonlinear demonstration of thermal, mechanical and electromagnetic performance for a virtual product built with the
properties and materials designed into the system. Collaborative tools include Solidworks with Simulia (Abaqus, CST studio) by Dassault or ProE (now PTC) Creo and their partnership
with ANSYS for modeling and simulation of nearly any product. Specialized tools are used by optical architects and electrical engineers for design and simulation including SPICE,
Zemax, Synopsis Code V or Fred Optical Design. A careful
standardization of tools across an organization improves design
speed and reduces software costs and maintenance. This is even
more important with multinational design teams working
on collaborative product advancement. Costly multiphysics
simulation tools or specialized technical analysis can typically
be performed as a service or as a parallel activity. It is important for a design champion to plan the program with enough
modeling and simulation but not have the program get lost
in the boundary conditions and variables of the simulations.
Many contemporary design tools have excellent design transfer
capability. The ability to transfer proprietary electronic files
is essential for any new product supply chain. Agreement on
formats and expectations should be defined in engineering processes that provide clarity, from idea creation through toleranced component designs, solid models and through manufacturing, test and tooling reviews.
Product families start with a product plan and are built
from several related platforms that are simply similar components made with the same manufacturing tools and processes.
Some have come to call this “modular design.” Modularity
increases the probability of successful product introduction
and the likelihood that this cycle of invention and reward is
April 2021

continued. It optimizes the cost of tooling and training and
is comfortable for steady product flow in manufacturing. A different product without visual or functional similarity may be
made from the same processes or production line and is equally
a modular component from the manufacturing point of view. A
semiconductor silicon foundry is an example of an entity with
modular processes like metallization, lithography, dielectrics
and planarization, but that generates diverse end products.
In the endless process of product planning, a disruptive
change may require new tools, new processes, new materials
and introduction of new brands and capabilities. Legacy products with the legacy tools are often continued even with new
capabilities. For example, a communication network may work
perfectly with copper twisted pair or coaxial wire, but introducing more expensive optical fiber increases network data capacity and enables new services, new capabilities and advances
in unrelated sectors like finance, imaging or medicine where
communication technology is peripheral or unrelated. Free
space optical communication offers advantages for 5G communication when seamlessly integrated with legacy equipment.
The legacy technologies continue but the new technology requires a commitment and market opportunity. A new manufacturing process is at least as significant as a new product designed for legacy production.

The Importance of the Team
Any technology change requires a champion, a visionary that
sees the plan, initial cost and the business reward for success.
The technology champion attracts a group of critical participants in the creation of results including: an executive champion who can integrate the changes and ideas into the corporate plan and budget; a marketing and sales champion to act
as the “pull” drawing forward the new opportunity with favorable projections; a manufacturing champion who develops the
cost of goods through supply chain considerations and tools of
production for yield estimation, reparability and the production tool capacity considerations needed to satisfy current and
emerging products. With a self-appointed or chosen development champion and a core team the question of funding usually precedes other concerns. Within a corporation the use of internal research and development funds (IR&D) usually requires
paperwork and executive advocacy. Every successful transition
takes a team with communication skills and the ability to work
past disagreements and moods, failures and successes. We will
return to this concept again.
Some U.S. companies have taken advantage of the small
business innovation research (SBIR) program which provides
grants to small businesses with competitive business proposals. The research topics usually are associated with a potential
acquisition or market opportunity and are a percentage of any
government extramural research budget. The Department of
Defense conducts the majority of SBIR programs as a function
of the department R&D budget, but the Department of Energy, National Science Foundation, National Institute for Health
and others also are active participants. The funds can provide
development budget and market opportunity for a new product or fund a new area of pursuit for a traditional small business. Corporate investment is still available, but finding the
April 2021

right point of contact may require a consultant or other experience. Note that a corporate partner can work with a developer
and small business even from the earliest stages of the development, and the corporate partner can be subcontracted to provide insight into potential manufacturing resources and other
tools for business advancement.
To summarize getting off to a right start, an idea is the most
abundant of things, but a good idea is rare, and a very good
idea is the product of experience, know-how and intellect. A
good idea will inspire a small, integrated product team to extraordinary things particularly if they have:
• a product plan,
• system engineering requirements and rigor,
• common and complementary development tools,
• a suitable supply chain strategy,
• manufacturing expertise,
• program management expertise,
• a willing product champion and,
• executive support (budget, time and material).
A design for production philosophy encompasses integration, repair, maintenance, customer key requirements and affordability. System Engineering is a discipline that focuses on
interfaces, requirements, hardware and software as well as testability, integration and the methods of validating and verifying reliability and performance. Many product champions end
up assuming a system engineering role, particularly in small
streamlined businesses. In any case, the system engineer is a
vital function for new product advancement. Similarly, any
integrated development team focused on rapid advancement
requires program management rigor to structure the overall
development program and to streamline reporting to those interested in financial, hardware and product progress. A core
development team will naturally have experts and consultants
roll on and off the project at reviews and milestones of the
program plan. This is not to say that a developer can’t succeed
without this structure but rigor in the ever increasing complexity of systems that integrate fiber components with MEMs
structures and E/O or O/E integrated components with system
logic, memory using processes at chip-scale and unique aligners, discrete components and fasteners will exceed the expertise
of most individual contributors. Development process rigor
makes exceptional individuals even more productive.

Building Things Takes the Right
Resources and Discipline
With a small tactical team, common development tools and a
plan, the product confronts the challenge of being production
ready. This goal can be broken down into two separate activities that require consideration from the beginning of the development cycle. A successful supplier strategy is necessary to get
the parts and integrated systems required for any product. The
second activity is the establishment of the processes and product flow that takes materials and supplies and concludes with
a testable, saleable product. A developer may consider these
two activities and conclude neither are their responsibility, to
their peril and ultimate demise. Designing parts using foundry
rules, tolerances and materials of real suppliers makes it possible to design once and build from the result. Developers own
IEEE PHOTONICS SOCIETY NEWSLETTER
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the design requirements and test limits, configuration, process
and approval on quality based on design and active market input. Hence, the developer must work with the supply chain
experts to use valid sources or develop new sources that meet
pricing, quality, import/export and schedule rules. The developer also works with the production and manufacturing engineering staff to optimize: product flow, design processes for
new product operations, address packaging, tests, tools and any
other material or tangible change required for handling or assembly of the product. All changes are thoroughly documented
for each step, material, requirement and tested outcome. Process documentation is usually proprietary to a specific company or supplier and closely held, often as trade secret. Yields,
reparability, labor content and the cost of compliance significantly impact the profitability of a new product. The team is
guided by marketing experts who assure that the product will
not be obsolete upon delivery. Market leaders parallel manufacturing introduction with scheduled commercial release and
advance sales for new products. Profit motive and bonuses can
lead to over-ambitious product release commitments so it is
frequently found that both development and manufacturing
don’t get along with marketing, and the balance is a challenge
for a product champion. This is a typical feature of the development environment.

Transition to Production
Manufacturing engineers are a vital part of the integrated
product team and are the arbiters of production considerations.
New processes or new materials may have handling restrictions, license requirements, new tool acquisition, safety considerations or other concerns that must be addressed before
production. The product throughput and production capacity,
reliability and resilience to downtime or loss of tools is addressed by the production floor through capital investment,
training and consideration during development. Yet developers always have an implicitly adversarial impact upon manufacturing, generating manufacturing resentment that must be
mitigated, often with transition staff that eases changes into
operations and forges a cohesive development team through
demonstration and communication. A product champion
minimizes transition complications by assuring that roles, responsibilities, material tracking and objectives are clear and
coordinated. The transition process decreases the role of developers and increases the ownership of manufacturing. Transition staff and product champions maintain contact with the
development team to answer questions, provide clarity, avoid
premature handoff or prevent last minute adjustments that
aren’t documented or proven. The art of technology transition
is to introduce new products and change while production efficiency and yields continue to improve. In other words, new
products should enter production seamlessly with ongoing
manufacturing. Defense production may include other specific
controls on access, quality, measurement, acceptance and security particularly for emergent photonic and electronic products. When the design is optimized for a production process
with a resilient supply chain, the company will have the fastest
production cycle contributing to first-to-market, customer satisfaction and improved profitability.
10
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The Supply Chain
The supply chain is a specialized area of consideration without
which a business will have limited or no success in commercialization. It is common for a small firm to allow engineers to use
whatever they have in the past or to farm the internet for supplies. This strategy has specific utility, but without developing
an approved supplier list, quality and capability requirements
and understanding the reliability and resilience of a supplier,
the engineer ends up repeating the process with hit-or-miss accuracy. One must understand the sources and limitations of the
supplier: Do they buy their components from distributors and
risk counterfeit or substandard parts? Does the material come
from abroad where source restrictions, supply and quality may
be compromised or violate restrictions on imported content?
Are the suppliers’ production processes sloppy and vulnerable
to contamination or costly delay? Is the quality system acceptable for providing the reliability and performance specified for
the new product? Is the product a commodity or a unique and
specialized part made with interim processes instead of stable
production methods? Very often the schedule drives engineers
to cut corners unless they build a list of capable suppliers and
develop a commodity expertise to assure the competitive pricing and performance. Organizations often staff supplier quality engineering in manufacturing or quality organizations, but
developers should have working knowledge of quality systems
and the performance of the materials and parts in their product. In the interest of speed, it may be acceptable to take risks
with untested suppliers, but these should be understood and
considered during program and product reviews.
Photonics suppliers occasionally partner with Universities to gain access to clean room capabilities and tools that
can be used for rapid prototyping or small scale production.
Although this is frequently done, the common user base for
academic resources and the challenges of production setup and
stable operations tend to plague such operations with quality
and scheduled quantity issues. The enterprise resource planning (ERP) flow should consider captive—where all operations
and material is controlled by the manufacturer—contracted—
where some portion of the manufacturing process is conducted
at an outside facility under outside control—and dedicated or
partnered—where some component of production is achieved
on dedicated tools and equipment not located at the manufacturing company but subject to only that company’s product,
materials and rules.
The suppliers are all broadly considered within the context
of enterprise resource planning. Small organizations often use
spreadsheets, QuickBooks and sneaker-net to manage the early
company reports, but as companies grow and product lines
expand this rapidly becomes unwieldy. Finance tools by Deltek [https://www.deltek.com] or Unanet [https://unanet.com/
erp-for-govcon/overview/] have government contract compliant labor and financial tracking but are primarily focused on
service companies lacking the materials and work tracking of
a production ERP system. These financial tools can be modified for production with customizing effort and expense and
are widely adopted so worth a look. Global Shop Solutions
[https://www.globalshopsolutions.com/] is an example of a
production focused ERP system, though it also has financial
April 2021

and back office reports. Most production tools do not handle
firm back-office and manufacturing modules communicate and
labor and service categories for back-office, relying on finance
report accurately. Meaningful reports, tools for tracking invenspecific tools and entering data in summary form from the protory and production as well as quality and cycle time are as
duction tracking systems. Emerging manufacturing software
important as balance sheets and revenue statements, time card
tools include Manufacturing Execution Systems (MES) that
tracking and labor statistics.
link the production tools to a database that defines producA supplier database includes the location and point of
tion, quality and inventory status. It is highly desirable to have
contact for each vendor and the type or category of their
an end-to-end ERP system or at least well-designed interfaces
product. Each item is uniquely identified and named within
between the ERP modules to assure accurate and timely comdesign documents. The approval status of a supplier is listed
munication of manufacturing and back-office information.
along with any issues, certifications or relevant details reSoftware evolves rapidly so Global Shop is also worth a look.
quired by the quality system or convenience of engineering
Defense compliance should be discussed if the manufactured
and purchasing. Suppliers include contract manufacturers
photonics product is for a defense customer.
that are building to prints obtained from a developer. The use
Two common ERP names used by very large companies
of approved suppliers with established quality systems favorare Oracle and SAP, which both have excellent scalable data
ably contribute to the task of certifying the manufacturing
structures with the ability to
customize reports and satisfy
any ERP requirement, but the
support expense and costs of
customizing reports and training are typically prohibitive
for small manufacturers below
approximately $500 m annual
revenue. Similarly, with the
ERP requirements of a photonics manufacturer in mind,
one can shop the offerings of
these giants. There are a very
large number of ERP software
solutions on the market, and
some are unique to market
segments, though there is no
apparent ERP solution that is
specifically designed for integrated photonics or photonics
and semiconductor manufacturing, Figure 2. It is often
an advantage to hire a consultant, engineer or finance
staff expert who is intimately
familiar with the product area
to manage the progression
from spreadsheets to enterprise
tools. Net, cloud and scaled
solutions are offered by Oracle [https://www.oracle.com/
smb/] and SAP [https://www
.sap.com/products/erp-financial-management/small-business-erp.html] so there are
many to choose from. Internal
expertise and an affordable
support staff is necessary before
structuring the ERP system for
a photonics manufacturer. Use
deliberate consideration if supplying product to commercial Figure 2. Example Software Ranking [https://erp.business-software.com/top-erp-software-findand defense markets, and con- your-solution/]
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operation for new products and simplify the tracking and
control of materials used for production. An integrated ERP
system incorporates the manufacturing data which may also
provide quality control and tracking modules as well as
back-office financial statements and tools, forecasting and
risk assessment. Testing a new ERP system should include
all phases of the operation from daily operations through audit and compliance assessment. Survivability of the business
and continuity planning can be facilitated using an ERP system. The ERP system provides a system of reports that show
business health and status, manufacturing progress, product tracking demand, and facilitate communication within
the organization. Sales organizations often have customized
ERP systems that focus primarily on customer tracking, order status and sales forecasts. It is highly desirable to have
one system or at least systems that can directly interface and
provide necessary reports.

performance. I was awarded a bachelor’s degree in chemistry from
F&M and received my masters and doctorate of engineering science (DESc) in materials science from Columbia University. As
a former technology transition leader at AT&T Bell Laboratories
as well as small to mid-sized corporations and nonprofit institutes, it is observed that each business focuses on rapidly getting
products to market based on inventions and ideas. My work with
government advanced technology transitions in consumer and
defense segments led international programs through import/export and multiparty international collaboration. In each project
there comes a time when an idea is demonstrated as a prototype,
and the need to produce a product or offer services is scheduled.
These transitions need: finance, reliable design, a resilient supply
chain and timely market access. This brief article focused on the
significant shift from development to production and considers
the challenges that accompany this process.

A Bit About The Author

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 on
a broad range of topics such as financing, business plan, product development, program management, hiring and retention,
manufacturing, quality, 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 Daniel Renner, the
column editor, 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. Please send us your views
and opinions to ipsnewsletter@ieee.org.
The expectation for this column is to provide useful
business-related information for those who intend to start,
join, improve the operation, fund, acquire or sell a photonic
startup. A fascinating area that can provide enormous professional reward to those engaged in it.

I grew up in western Pennsylvania in an
era when computers were getting started for military and government programs. Access to computer resources required punch cards, yellow ticker tapes
or magnetic disks. Personal computers
were a thing for the future, and the costs
of calculators were similar to those of
the contemporary personal computer.
Scientific institutions were abundant in industry, including major laboratories in telecommunications, automotive technology,
power electronics, heavy industry including mining and metallurgy, agriculture, defense, aerospace and consumer products.
NASA was started with a new mission. Science and engineering
were as essential for progress then as now, but corporations recognized the need for investment and sponsored graduate programs,
startups and extensions of internal research with tax incentives
and market intent. Product development was driven by advances
that offered cost savings, improved performance or both. The
reputation of the firm was built on quality, reliability and timely
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Get to Know Your IEEE Photonics Society Leadership
Akihiko Kasukawa Ph.D
Senior Fellow, Furukawa Electric Co., Ltd.
I am a Senior Fellow at Furukawa Electric
Co., Ltd. I am involved in photonics-related
fields for both R&D and business based on my
long-period experience in semiconductor laser
development at Furukawa. For R&D activity,
I explore new R&D topics utilizing photonics, such as industrial, medical, sensor, and
telecom applications. Furukawa Electric Co.,
Ltd. was founded in 1884 as a copper mining company and has contributed to society
for more than 130 years. We have lots of technologies for metals and polymers. The photonics product line at Furukawa, known as the “Fitel” Brand, is a
relatively new business at about 30 years old. I work to form
a fusion of photonics together with metal and polymer technologies established at Furukawa. The fiber laser, for example,
is one of the products of technology fusion (metal processing and high-power photonics). I am very excited to discuss
R&D and business with young engineers. Promoting activities within the photonics community is also an essential part
of my profession. I served as a President of IEICE (Institution
of Electronics, Information and Communication Engineers)
Electronics Society during 2018–2019, served as a General
Co-Chair for OECC2016 (OptoElectronics Communication
Conference), will serve for ISLC2021 as a TPC Chair (https://
www.islc2021.org/home), and served as Councillor of Tsurugi
Photonics Foundation.

What Role Does Your BOG Position Play for
the IEEE Photonics Society? What Challenge
Do You Face in Your Role?
Member development is an important job for me. I think
university students and young engineers play a significant
role in the future of the IEEE Photonics Society. Therefore,
in my position, I plan to increase the chance of participation
and engagement of university students and young engineers,
resulting in increased IEEE members for the next generation
in the field. I know about the “IEEE Member Benefits Bulletin,” and I understand it is good. However, I believe talking in person can help understand the “real intentions.” For
example, I would like to invite some students and young engineers to ask how they feel about the conferences and IEEE
Member Benefits and their expectations. I think we can learn
a lot from “Voices of Customers (VOC)” to improve the quality of the membership benefits of the Society. New findings
and encounters present a considerable opportunity for candidates to join the Society, and we unconsciously enjoyed these
opportunities in the conventional conference so far. The challenges are how we can get VOC and provide these opportunities in the current situation.
April 2021

What Do You Want to Accomplish
as a Board Member This Year/
Next Year?
I want to continue my statement above. I
think that we have a concern that the number
of members is decreasing which is also true for
similar Japanese organizations like IEICE and
JSAP (similar to OSA). I know membership
development activities are happening continuously. However, I think we have room to
improve these activities. I want to talk to students and young engineers (both members and
non-members) directly to know about their
thoughts and expectations to enhance the Photonics Society
member’s benefits.

Why Photonics? What Was Your “Photonics
Moment” or Personal Journey Story?
When I was studying laboratory-based optical fiber communication with Profs. Y. Suematsu and K. Furuya in 1980 at Tokyo Institute of Technology, I barely knew what it was about.
Nevertheless, I realized that communication would play an essential role in modern society, and optical fiber communication
would be one of the candidates with great potential. When
I joined the Suematsu-Furuya Labs as a Bachelor’s student, I
was fortunate to spend my time with many talented students.
They inspired me a lot. I was thrilled to fabricate semiconductor lasers by myself, including the design, fabrication, and
evaluation of lasers under the outstanding seniors’ guidance.
After my graduation, I realized that I would like to continue
working on photonics R&D. And considering this moment as
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What Is Your Current Profession?

Dr. Akihiko Kasukawa at Photonic Device Workshop 2018 at
KEIO University.
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a starting point of my journey to photonics, I joined Furukawa
Electric Co., Ltd.

What About Our Society’s Mission and Work
Really Motivates You?

Dr. Akihiko Kasukawa’s 60th Year celebration party with his
wonderful friends at Furukawa.

receive and share information within the community and have
lots of friends with diverse backgrounds and experience. The
Photonics Society can help students and young engineers/professionals to grow in the same manner that I experienced when
I was young.

What Specific Assets Do You Bring to the
Table as a Board Member?
I have networks in academia and industry from my active
involvement in the Asia Pacific Lim region, which might be
useful for membership development in the near future.

PHOTO CREDIT: DR. AKIHIKO KASUKAWA

I joined IEEE LEOS (now known as the IEEE Photonics Society,
IPS) the world’s largest optoelectronics professional community
as a member in 1994 and was very excited about it. After joining IEEE LEOS, I was qualified to become a professional engineer in this technical field. I think that becoming a member
has many benefits that our Society can provide. A member can
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Dr. Akihiko Kasukawa with his teacher, K. Iga, Professor
Emeritus (past President of Tokyo Tech). (Center) and his senior
friend Dr. Y. Tohmori, President of TSURUGI Photonics foundation (Left).

Dr. Akihiko Kasukawa at ISLC2016 Banquet, Kobe, Japan.
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Dr. Akihiko Kasukawa with Semiconductor laser Legend,
ISLC2016, Kobe.

Can You Name a Person Who Has Had a
Tremendous Impact on You as a Leader?
Maybe Someone Who Has Been a Mentor to
You? Why and How Did This Person Impact
Your Life?

Dr. Akihiko Kasukawa with my Boss, Dr. T. P. Lee at Bellcore.

Two people, Profs. Y. Suematsu and K. Iga of Tokyo Tech, have
influenced my career. They are visionary people, and I respect
them as not only researchers but also excellent human beings.
Before entering the company, Prof. Suematsu advised me to
design my career step-by-step. He (at 88 years old) is still enthusiastic about educating students and is now writing a book
on semiconductor lasers (Dynamic Single-Mode Lasers for Optical
Fiber Communication).

How Would You Advise Members Who Want
to Become More Involved in the Society?

K. Iga taught me lots of things when I completed my doctoral dissertation under his guidance. Both of them always encouraged me to give back to society whatever I can as long as I
am in the manufacturing company.

Members need to participate actively instead of waiting. If
anyone has any concerns about the Photonics Society activities,
they also need to bring some proposals and solutions to better
the Society.

Why Do You Think Members Should Be
Involved as Society Volunteers? What Are
the Benefits?
Volunteering is the main gateway to actively contributing to
society. Volunteering is also a quick and straightforward route
to meet new people and open new doors for career advancement.

What Advice Would You Give Someone Going
Into a Leadership Position for the First Time?
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I think one needs to be flexible enough to accomplish
their purpose, hear their team members’ voices as much as

Dr. Akihiko Kasukawa (a1988), in front of specially designed
MOCVD machine at Yokohama R&D Labs.
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Dr. Akihiko Kasukawa in full marathon competition (421), Best
time for full marathon is 3hrs. 17min. 50sec.
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they can, act with cool heads but warm
hearts, and judge themselves with responsibility. I try to follow the maxim
of C. Darwin—“It is not the strongest
of the species that survives, nor the
most intelligent, but the one most responsive to change.”

The IEEE Photonics Society is at the heart
of my work. I made connections with so
many renowned researchers and obtained
some good friends while working on the
Photonics Society’s activities and through
the technical papers’ access. I consider this
a priceless benefit.

What Is the Biggest Challenge
Facing Leaders Today?
There are many challenging demands
to quantify, as represented by peace Dr. Akihiko Kasukawa at Photonic Device Workshop in 2018.
of mind and satisfaction. A technical
leader requires science and technologybased expert knowledge and various elements of leadership
our technologies to meet society’s demand. To do this, we
education. In this sense, it may be necessary to incorporate
need to deepen our technology.
a more diverse range of expertise. From a science and technology point of view, it is important how we can adjust
What Is One Mistake You Witness Leaders

Making More Frequently Than Others?

Try to avoid others’ voices and stick to their own ideas, which
is not a leader’s desirable quality.

PHOTO CREDIT: DR. AKIHIKO KASUKAWA

Tell Us Something Fun About Yourself!

Dr. Akihiko Kasukawa with his two grandsons (Yuma and Haruma) and Dolphin in Hawaii.
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I started jogging to improve my health at the age of 50. Initially,
running or jogging for a distance of 1km was difficult for me. I
challenged myself by gradually extending the distance to 5 km,
10 km, half marathon, and finally, a full marathon. I tried to be a sub3 runner (within 3 hours for a full marathon) when I recorded
3 hrs 17 min. I ran to achieve my goal but went beyond my
capacity and ended up in the hospital for a year to fix my injured leg. Although I had started running to improve my health
later, it was the reason for my health deterioration. It sounds like
a funny story, but it was a harrowing experience. What I have
learned through this is, “More than enough is too much.” Now
I am jogging for fun.
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How Do You Ensure IEEE
Photonic Society and Its
Activities Are Aligned With
Your Core Values?

A Space for Young Professionals

Young Professionals Advisory Committee, Community Wellness
and the Road Ahead
By Akhil Kallepalli, AVP of Young Professionals &
Young Professionals Advisory Committee Chair
Just like that, it is April! We are well into the swing of 2021,
and I hope everyone has been honest with their New Year Resolutions! One of mine was to journal every day, and at the time
of writing this column, I think I stayed true to my resolution
about 50-60% of the time. I am quite content with that (obviously, would want to be 100% efficient) as it is hard when there
is snow outside and “work from home” is the norm. I wonder
if you have had any … unexpected challenges because of the
pandemic? Do write to me and share!
While some of you have had some amazing winters with
snow, I have kept myself occupied with research, Young Professionals Advisory Committee discussions and pictures of pets
seeing snow for the first time (thank you, social media!). Being
originally from India, I don’t think the snow will ever get old.
Besides, first Glasgow snow for me; which is a lot more than I
experienced in England a few years ago.
This month, I want to share:
• Updates from the Young Professionals Advisory Committee
• Our Global Strategy Representatives joining the Advisory
Committee
• A case study about community wellness, and mental health
within and beyond the Society

Young Professionals Advisory Committee
I have long considered and known that the best work can be
compounded in impact through a team. While my visions of
the direction of the Young Professionals within the IEEE spans
far and wide (equality, diversity and inclusion (EDI), mental health
and overall wellness, support and opportunity for professional development regardless of career stages and levels, and many more), these
goals would be impossible to achieve without a team that both
reflects these motivations and spans across the globe and domains. While we intend to serve the needs of the young professionals within the Society, our team must and will be reflective
of the incredible diversity in the Community. I have been in
conversation with two of the most wonderful IEEE Photonics Society staff, Lauren Mecum-Smith and Kristen Mahan, to
bring together a group of individuals who are well on their
journey to making a positive impact.

“Alone we can do so little; together we can do
so much”
Helen Keller
April 2021

The Committee members will bring their wealth of experience and the zeal to execute initiatives that are focussed and intended for young professionals within the Society, and beyond.
We also welcome suggestions and volunteers throughout this
journey. As teamwork is key to this initiative, I felt the words
of Helen Keller and Henry Ford were rather befitting.

“If everyone is moving forward together, then
success takes care of itself”
Henry Ford

The YP Advisory Committee will include members of the
IEEE Photonics Society community, with five Global Strategy
Representatives and five positions in the areas of (1) Student
Transition and Elevation Partnership (STEP) and Graduate
Transition Rep, (2) Publications, (3) Conferences, (4) Education and Mentoring, and (5) Leadership, Training and Professional Development. These roles encompass the motivation of
my term and seamlessly integrate into the various IEEE themes.

Young Professionals Global Strategy
Representatives
The Global Strategy Representatives within the Young Professionals community hold a very interesting position. A Global
Strategy Representative is responsible for supporting the
strategy, planning and execution of a region of interest for the
Society. There are (3) three Global Strategy Representatives,
i.e. International, Regional and Young Professional, per each
region. Regions of interest are identified as regions emerging
within the photonics community and in need of membership
or volunteerism growth.
The Young Professional Global Strategy Representatives
specifically support both the Society’s Globalization Committee and Young Professionals Advisory Committee by steering outreach, educational offerings and membership growth
strategies for young professionals within their respective target
regions. This includes but is not limited to facilitating local
academic exchanges and chapters; fostering student transition
programs; identifying geographical trends and needs; developing creative solutions to better reach and engage with marginalized groups within their region; etc.
Each representative is also actively involved in initiatives
and studies that are commissioned by the Young Professionals
IEEE PHOTONICS SOCIETY NEWSLETTER
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Advisory Committee and the Committee’s Chair, the AVP of
Young Professionals. It is with great pleasure that I introduce
to you members of the Advisory Committee–our Young Professionals Global Strategy Representatives.
This is a brilliant step towards the mission of the Advisory Committee and devising a Charter as our Global Strategy
Representatives have contributed significantly to our Society
(watch out for their YP Spotlights!).

India
Anupma Thakur
CSIR-CSIO, India
anupmathakur92@gmail.com

Africa
Kithinji Muriungi
ICT Authority/KamsHub, Kenya
muriungi254@ieee.org

Latin America
Clara Cañón
Industrial University of Santander,
Colombia
Colombiaclara.canon@saber.uis.edu
.co

Central/Eastern Europe
Sinan Genç
Abdullah Gül University, Turkey
sinan.genc@agu.edu.tr

Community Wellness and
Mental Health Initiative
While professional development
and initiatives are undoubtedly key
for individual performance and progression, we must not forget about
the individual’s wellness. With
more and more evidence showing the impact of mental health
and isolation during this pandemic, I am extremely concerned
about our membership’s personal wellness. Let me share with
you something I heard about in a podcast that highlights the
power of belonging and a community, a feeling I intend to
facilitate and promote for the IEEE Photonics Society Young
Professionals.
Frome is a town and civil parish in Somerset, England. The
town has a rich history and was one of the largest towns in
Somerset until the Industrial Revolution. At the beginning of
2016, the Frome Medical Practice initiated an incredible and
innovative model of healthcare in Frome and the surrounding Mendip area. Without replacing available social care, the
Frome Model1,2 focuses on (1) making the most of supportive
networks within the community to build care, compassion,
connectedness, love, laughter and values, (2) building support
networks in routine, daily tasks and (3) promoting participation and links to community activities for people to make
friendships and share life’s events.
While simplistic in design, the project achieved something
remarkable—a 15% reduction of emergency admissions to the
National Health Service (NHS) when the overall admissions in
Somerset rose by 30% in the same period. Dr Julian Abel, the
Director of Compassionate Communities UK says, “Medicine
until now has not seen the social relationships domain as part of clinical care. However, it is the most effective intervention we have in improving health and wellbeing across populations. The project in Frome
has found a way of making compassionate communities and embedded
part of care. The results of doing so are startling.”
In the hope of a similar outcome with the sense of community and overall wellbeing within the Young Professionals of
the Society, in the IEEE and beyond, I am extremely proud and
happy to announce our first steps towards promoting wellness
within the community—a collaboration with Dragonfly Mental Health (DMH). DMH is a globally operating non-profit
organization that is partnering with the IEEE Photonics Society and the Young Professionals Advisory Committee to create
awareness and a safe space for conversation to cultivate better
mental health. More on this in the article, “Mental Health
within and beyond the Society” in this Issue.

Finally …
The Young Professionals Advisory Committee is motivated to enhance the community’s experiences at their study/

China
Yetian Huang
Shanghai University, China
huangyt@shu.edu.cn
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1 Abel J, Kingston H, Scally A, Hartnoll J, Hannam G, Thomson-Moore A,
Kellehear A. Reducing emergency hospital admissions: a population health complex
intervention of an enhanced model of primary care and compassionate communities
British Journal of General Practice 2018; 68 (676): 803-810. DOI: 10.3399/
bjgp18X699437
2 Find out more about the Frome Model—https://www.compassionat
e-communitiesuk.co.uk/projects
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workplace and within the IEEE Photonics Society. With
improving conference experiences, learning opportunities,
outreach activities, career transition support, and so many
more objectives, we are optimistic about this positive impact. We are just a few weeks away from getting the Committee together, to create a Charter and to begin our work in
service of the membership. We hope that we have your support, initiative and volunteering efforts to help us achieve
our objectives.

About the Column
This regular column is written on behalf of and for Young
Professionals in the IEEE Photonics Society. The eligible
membership for YP is broadly anyone after their first graduation/qualification and up until many years into their professional careers. This makes the IEEE PS YP community one
of the largest groups within the membership. Through this
column, with inputs from me and other invited authors, I
hope to be representative of a subcommittee that cater to
the needs of this diverse community. The expectation of this
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column is to provide a forum for me to share the subcommittee’s progress. I encourage you to write back to me with
your insights and promote a positive, ever-progressing outlook. Please reach out to me (akhilkallepalli@ieee.org) if you
would like to comment, support and write for this column.
Reach out on Twitter (@OptoPhysAkhil) too!

A Bit About Me
I (Akhil Kallepalli) grew up in the vibrant coastal town of Visakhapatnam in
India. My background is diverse and of a
“jack of all trades” nature; I have worked
on remote sensing, hyperspectral imaging, biomedical optics and biophotonics,
and novel modalities for sub-diffraction
level imaging. After completing my
PhD in biomedical optics and biophotonics at Cranfield University (Shrivenham, UK), I am now based
at the School of Physics and Astronomy at the University of
Glasgow as a postdoctoral research associate.
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Leading a Brighter Future
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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.

WIP
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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Photonics Worldwide—This Is My Lab
A Ph.D. can be quite a long journey, and there is definitely
some stamina required along the way. I love to find out what
Ph.D. students and early career researchers around the world
do to keep up their motivation—and this is what this column
is all about. In this edition, we would like to introduce you
to Enkeleda Balliu, a Ph.D. student from the Mid Sweden
University in Sundsvall, who is very active with outreach to
inspire young women for science. We also introduce you to
Ahsan Sarwar Rana, who enjoys the beauty of optics and photonics and who has now successfully defended his Ph.D. at

the Information and Technology University in Pakistan. And
Saiyeda Nazli Fatma Kakarzai from the Government College
University in Lahore in Pakistan, who is now pursuing her
dream of a Ph.D. after a long gap between her studies to raise
her three children.
Please do get in touch if you would also like to share your
story with us.
Senta Jantzen
S.Jantzen@soton.ac.uk

My name is Enkeleda Balliu and I am a Ph.D. student at
the Department of Electronics Design part of STC Research
center at Mid Sweden University in Sundsvall. I love to learn
new things and to face new challenges, so in 2015 I decided
to start my Ph.D. in Photonics at Professor Magnus Engholm’s group.

During my years of my Ph.D. I have both worked on developing compact, single-frequency fiber amplifiers and on investigating the application of laser technology as a successful
method for processing and manufacturing large-area electronics on flexible substrates (paper and plastic). I enjoy working
with lasers, and their use in a vast range of applications makes
it even more fascinating. Since diversity and inclusion are very
important topics to me, during my Ph.D. I have held many
presentations on my research to young women, to inspire them
to study science and esspecially to show them the beauty of
working with Photonics.
My name is Ahsan Sarwar Rana and I was selected in the
first batch of Ph.D. students in the Nanotech Lab at the Information and Technology University (ITU) in Pakistan. I have
successfully defended my thesis and now am in the phase of
submitting the final version of my thesis. The Nanotech Lab
has brilliant researchers in the shape of mentors and students
and is also the largest Optics and Photonics group in Pakistan.
Moreover, ITU provides generous scholarships to both M.S.
and Ph.D. students to pursue their degrees without worrying
about the finances. I had no prior experience working in op20
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tics and photonics, but with continued effort, I was able to
understand and learned to love this field. I now see optics and
photonics as a visually beautiful field in which new ideas are
presented concisely and elegantly. My work during my Ph.D.
was focused on metasurface absorbers and their utility in increasing the color purity of color filters, making efficient waveisolators, and enhancing the solar energy extraction through
Solar Thermophotovoltaic (STPV) systems.
I am Saiyeda Nazli Fatma Kakarzai, a Ph.D. student in
Applied Physics at the Government College University in Lahore, Pakistan.
I have completed all my education up to my Master’s in
Physics at the Aligarh Muslim University in India. After a
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demanding survey, an affinity for optics and lasers pushed
me towards the hub of lasers, the famous ‘Centre for Advanced Studies in Physics’ of the Government College University in Lahore, Pakistan. It has been a pretty exciting time
for me. The motivation to explore beyond the scope of lasers
in material science led to me taking on research in laserinduced magnetically confined metallic plasma in different

conditions, as it had never been done before using the Faraday cup technique.
Though it has not been a comfortable journey for me considering the gap I took after my postgraduate studies, raising
three children in the process and catching up with my dream of
seeking the pinnacle of studies, I hope for a wonderful ending
to a wonderful beginning.

Book Review: “Photodetectors” 2nd ed.,
by Silvano Donati
Reviewed by Sheng-Hwang Hwang, National Cheng Kung University, Tainan, Taiwan
Photodetectors are important components in any optical signal processing
chain, as they generate electrical outputs for electrical signal processing or
final use. This book offers a comprehensive overview of photodetection
devices and, as indicated by the subtitle, covers the description of components and their working principles,
the associated circuits for exploiting their performance, and the
illustration of applications to measurements in different fields,
from industry to research. Special attention is constantly devoted throughout the book to the ultimate limits imposed by
noise on the performance of photodetectors or the systems built
around them.
After an introduction to light-matter interactions and to
detection process fundamentals, the book presents a survey of
radiometry, and, in particular, it develops the concept of invariants, showing their use as a quick tool for the calculation of
propagated power. Another topic of didactic relevance is the
chapter on bandwidth-sensitivity trade-off, also introducing
the figure-of-merits of photodetectors.
The first photodetector described in the book is the photomultiplier, which is still the undisputed workhorse of many
single-photon applications, such as extremely low-power photon-counting measurements, nuclear spectroscopy with scintillation detectors, and dating with radionuclides.
Then, a group of three chapters introduces semiconductor
photodetectors. First, junction photodiodes (PN, PIN, heterojunction) and their advanced structures for high frequency
(uni-travelling carrier photodetectors and waveguide photodetectors) are treated with an illustration of circuit design for
several applications (transimpedance, dark-current cancellation, logarithmic, low-frequency suppression, and synthetic
passband) and techniques based on equalization and switchedcapacitors. Second, a chapter is devoted to avalanche photodiodes and their evolution, single-photon avalanche detectors
for single-photon detection, solid-state photomultipliers, and
ultrafast image arrays with single-photon capability for nanosecond spectroscopy and three-dimensional imaging. Third,
devices for consumer applications, like phototransistors, optoApril 2021
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Cambridge (UK)
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couplers, light-activated silicon controlled rectifiers, and photoconductors, are described in some detail.
Two important application areas are next illustrated: (i)
thermography for non-contact temperature measurement
with infrared detectors (either photoemissive or thermal)
with a detailed calculation of noise equivalent differential
temperature, and (ii) solar cells with crystalline or amorphous
silicon and binary compounds, for photovoltaic systems operating with direct exposure or in concentration, and with
single or multiple cells.
System aspects of photodetection are dealt with in the two
chapters that follow, which are devoted to coherent detection
and applications to optical communications and photomixing
and also to advanced techniques like optical preamplification,
injection detection, squeezed state detection, non-destructive
detection, and ultrafast correlation techniques.
The final chapter of the book is on imaging detectors,
charge-coupled devices, and on the family of image converters/intensifiers, and it includes also the description of
spatial resolution of imaging systems through modulation
transfer functions.
A few Appendixes on radiometric/photometric units, eye
performance, and noise complete the book.
The impression of this second edition, amply rewritten
with respect to the first one, is that of a well-illustrated book,
up-to-date in the contents but especially valuable as a wellrounded educational tool provided to instructors. Also useful is
the addition of problems at the end of each chapter, for which
a solved problem booklet is made available to instructors, as
well as course slides.
IEEE PHOTONICS SOCIETY NEWSLETTER
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News
IEEE Photonics Society Industry Engagement Committee
The Photonics Society’s Industry Engagement Committee (IEC) was formed several years ago with a focus on supporting the development of programs and
activities that enhance the experience and engagement of Photonics Society members and the wider
community working in industry, while also providing members with opportunities to learn about recent industry developments. The IEC’s mission is to:
• Develop new programs and activities that enhance
the experience and engagement of the photonics
industrial community;
• Promote the outreach of the Society’s products
and services to Industry;
• Encourage entrepreneurship within the photonics
community;
• Support the Society’s industry alliance activities;
• Provide recognition for members from the industrial sector;
• Enhance members’ access to industry-relevant Xiang Liu from Futurewei Technologies discusses recent advances in optical communications for 5G as part of the IPC2019 Industry Day program
training and continuing education;
held in Sante Fe, New Mexico.
• Increase the participation of Industry members
with the Society’s Distinguished Lecturer program and local Chapter events.
of a new Photonics Society Industry award that will recognize
One of the major activities of the IEC is the development
the achievements of industry leaders from the global phoof the industry-focused one-day program held as part of the
tonics community who have successfully developed and comannual IEEE Photonics Conference (IPC). This year will be
mercialized advanced technologies that have significantly
the fourth time that such an Industry Day has been orgaimpacted the field and benefited society. This new Industry
nized. In 2020 the IPC Industry Day program was held as a
Award will be inaugurated in 2022. The IEC will also be
virtual event, but this year it is being planned as regular sesdeveloping regular industry-focused features for the Society’s
sions held onsite at the Hyatt Regency Hotel in Vancouver,
bimonthly newsletters.
Canada on Monday 18 October 2021. Planning is currently
More information on the Industry Engagement Commitunderway for the IPC2021 Industry Day program with talks
tee and its activities can be found on the Society’s homepage
showcasing the photonics industry in Canada as well as topics
at www.photonicssociety.org/chapters-communities/industry
in entrepreneurship. The IEC is also working on the launch
-engagement-committee.
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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.

www.photonicssociety.org/standards

Mental Health Within and Beyond the Society
A Collaboration Between the Young Professionals Advisory
Committee and Dragonfly Mental Health
The IEEE Young Professionals community
is one of the largest
groups within the IEEE
that welcomes members
and volunteers within
15 years post their first
degree. This includes graduate students, post-docs, researchers
and early career professionals, who make up roughly 35% of
the IEEE Photonics Society membership body. The challenges
encountered by this community are rather unique. Much of
the community members are early in their careers, sharing
workspaces with experienced and established researchers and
staff around the world. It is often difficult for some young
professionals to transition into the workforce after graduation, develop reciprocal communication strategies to advocate
for themselves and carve out their own paths. It can make an
already high-stress environment even more stressful. While
these challenges can be individually diverse across the globe,
the need for mental health awareness is a common thread. The
April 2021

conversation about mental health has recently seen a great
boost during the pandemic with a proliferation of open access
resources, blog posts, and podcasts; however, we strongly believe that this is only the start to addressing an immense and
entrenched problem.
Faced with daunting goals and targets set by industry and academia alike, we all in the scientific community
have sacrificed health at some point or another in chasing
career aspirations. While being an active proponent of this
zeal to achieve, we cannot let our personal wellbeing fall
by the wayside.
“I hope that someday, we will have as open a conversation about mental
health as we do about a fever or a broken bone.”
—Akhil Kallepalli
With this intention of fostering wellbeing and positive
mental health conversations, the IEEE Photonics Society
Young Professional Advisory Committee (YPAC) has teamed
up with Dragonfly Mental Health (DMH), a non-profit
IEEE PHOTONICS SOCIETY NEWSLETTER
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organization dedicated to cultivating excellent mental health
among academics worldwide. Led by Wendy Marie Ingram,
PhD (Co-Founder, CEO) and Jelena Brasanac (Co-Founder,
COO), DMH has a global presence with over 150 volunteers
from 25+ countries that contribute to independent research,
cultivate culture change, and develop and deploy evidencebased programming in service of their mission. DMH shares
many values with YPAC, especially the goal to make a global,
positive, and inclusive impact.
Dragonfly Mental Health (DMH) is a volunteer-based
non-profit that conducts independent research on mental
health initiatives targeting academics as well as the associated cultural stigma and institutional barriers. Its leaders
provide guidance, coaching, templates and best practices to
institutions worldwide. One of DMH’s long term aims is to
conduct periodic evaluations, rank institutions on their efforts
and objective outcomes, and publish these rankings for the
consideration of academics when making education and career
choices. Presently, the largest impact is through the delivery
of personalized evidence-based interventions, training, workshops, and anti-stigma campaigns to institutions and community partners in need.
The collaboration between IEEE and DMH, a partnership
that will take place throughout 2021, will include a series of
discrete online sessions designed specifically to serve IEEE
Photonics Society members’ needs and those of young professionals. We plan to deliver 4–6 programs that begin with the
following topical events and associated newsletter column
articles.
• Mental Health Literacy: Session designed to raise awareness
and initiate a healthy conversation around the stigmas of
mental health and its recognition, management and prevention in the community.
• Breaking the Stigma from Within: Discussions and journey spotlights of prominent members within our Society
to break down conversational barriers and to hear personal
accounts and experiences on mental health.
• Overcoming Imposter Syndrome: An important and widely under-addressed issue that impacts many young professionals in every domain. All too often, personal feelings
of inadequacy get in the way of professional growth. The
intent of this topic is to introduce attendees to tools with

which to feel better placed and more confident in their
roles and abilities.
• Intersectionality and Mental Health: Widely recognized as
a key topic of the IEEE Photonics Society, the interconnected nature of identity and individuality will be discussed.
We will cover how to effectively serve as an ally and respect
the voice of marginalized members and those most isolated
in the scientific environment.
• Mentorship as a Two-Way Street: Session to discuss the
concept of “Mentoring Up” and reciprocal communication
approaches to better facilitate mentor-mentee relationships.
Mentorship can increase self-confidence and improve mental health, particularly when mentees feel supported in their
decisions and career path.
Though these topics have been targeted toward young professionals, all are welcome to participate in the series. The collaboration is in alignment with DMH’s motivation to provide
open access resources and knowledge. The events will be recorded and made available on demand.
The first event in this collaboration will be championed
by the IEEE UK and Ireland Photonics Chapter, with a talk
from Dr Wendy Ingram about “Mental Health for Scientists:
Challenges in Isolation.” This session on April 9th 2021 will
shed light on the complex and vital topic of mental health.
Attendees will learn about evidence-based approaches on how
to address their own challenges as well as be empathetic to others. We all need compassion and care, even more so during the
ongoing pandemic.

Through the course of the events, anonymous pre- and postsession surveys will help the partners respond to the expectations of the audience and optimize the presentation of future
topics. The advantage of this is intended to be two-fold: we gain
an understanding of the needs and expectations of our specific
community while being able to contribute to scientific discussion about mental health through the empirical data we receive.
Ask Not Who Is Responsible for Making Change.
Ask Who Can Make a Difference.
Together, we hope to make a systemic, positive and progressive
impact within our communities—a motivation that both the
YPAC and DMH share.

About the Column
The focus of this column and collaboration is to promote
a positive and in-depth conversation about mental health
and its awareness amongst Young Professionals and the
wider community. For any questions or feedback, please
reach out to Akhil Kallepalli at akhilkallepalli@ieee.org.
Also, connect on Twitter: (@OptoPhysAkhil).
To volunteer within Dragonfly Mental Health or learn
more, visit www.dragonflymentalhealth.com. And, connect
24
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with its broader mental health community on Twitter
(@DragonflyMH) and Instagram (@dragonfly_mh).

Column Editors
Akhil Kallepalli, Ph.D. is the AVP of
Young Professionals & Chair of Young
Professionals Advisory Committee
(YPAC) for the IEEE Photonics Society. Both his and the Committee’s motivation is to help young professionals
achieve their career goals, refine their
skills and grow their personal resilience
and professional network.

Wendy Marie Ingram, Ph.D. is the
Co-Founder and CEO of Dragonfly
Mental Health. She is a research scientist at Geisinger Health working on
biomedical informatics projects aimed
at improving healthcare outcomes following surgery and patient response to
electroconvulsive therapy (ECT). Ingram serves as the Chair of the American Medical Informatics Association Mental Health Informatics Working Group, and enjoys consulting for biomedical
technology companies that focus on using technology to advance mental health care.

The IEEE Photonics Society has recently joined efforts with the IEEE
Special Interest Group on Humanitarian Technology (SIGHT), which
provides IEEE members with the
opportunity to carry out and/or support impactful humanitarian activities through the organization’s IEEE
Humanitarian Activities Committee (HAC). Through altruistic approaches, the hope of this partnership is to better support photonics
technology development and serve
the needs of underserved communities around the world.
IEEE SIGHT focuses on sustainable solutions by operating
through local volunteer participation. The group’s success is
achieved through partnerships, starting with the community and
extending to government organizations, NGOs, schools, hospitals, companies, and others. “Local” is defined by the fact that key
leaders of the project are citizens and/or permanent residents of
the geographical area in which the project is to take place.
In a local project example led by IEEE SIGHT, groups in
Bangladesh have conducted research case studies on the production of rickshaws completely independent of national grids,
through the use of solar energy. With initial IEEE SIGHT seed
funding, a pilot project was formed called, “Power Conservation
for Electrically Assisted Rickshaw-Vans with PV Support, Torque
Sensor Pedal and Solar Battery Charging Station”. In the majority of rickshaws, the power supply to the load is controlled by
a throttle system like motorcycles which has led to complete
elimination of the human effort for running the rickshaw. This
in turn has led to higher energy consumption from the battery
bank and consequently from the national grid as the battery
energy is depleted more frequently.
April 2021
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IEEE Photonics Partnership With Special
Interest Group on Humanitarian Technology

Through this IEEE SIGHT project and hands-on research
conducted by local IEEE volunteers, the following has happened: Replacement of the throttle systems by a torque-sensor paddles
to eliminate the over-use of the battery banks; Development of PV arrays to assist in sharing load powers; Implementation of solar powered
battery charging stations. IEEE volunteers’ participation in this offgrid solution makes sustainability ever-more possible for Bangladesh.
Such IEEE SIGHT efforts and coalition partnerships, like
the International Day of Light, inspired the IEEE Photonics
Society’s Board of Governors to establish a Humanitarian &
Public Imperative Committee to oversee the direction of humanitarian technology initiatives as well as public imperative
campaigns brought to the Society for consideration. The Committee also leads the future direction of the IEEE Photonics
Fund, i.e. the Society’s foundation affiliation.
The Committee will focus specifically on: Supporting the
IEEE Humanitarian Activities’ funding calls for chapter & community participation; Reviewing grant proposals in support of underserved
communities and UNESCO’s Sustainable Development Goals; Endorsing national consortia campaigns, such as the National Photonics
IEEE PHOTONICS SOCIETY NEWSLETTER

25

PHOTO CREDIT: UNIVERSITY OF TORONTO

Initiative & National Quantum Initiative; Serving as Society liaise to
IEEE USA, the IEEE Foundation & IEEE SIGHT.
The Society’s Humanitarian & Public Imperative Committee is led by the Society’s Past President, Chennupati
Jagadish of Australian National University. A Humanitarian Activities Representative, J.
Stewart Aitchison of the University of Toronto, will also serve as
the Society’s photonics expert to
the parent-IEEE, when assessing
local projects involving philanthropic technology deployment
to underserved communities.
Aitchison, a past Elected
Member of the Society’s Board of
Governors, is the Associate Scientific Director for IC-IMPACTS,
J. Stewart Aitchison, of
an India-Canada network that
the University of Toronto,
funds projects on infrastructure,
will serve as the Society’s
Humanitarian Activities clean water and public health.
Representative to the par- He works directly on photonics
ent-IEEE HAC Working in sensing, water purification and
algae for clean energy projects.
Group.
He is also a co-founder of the
company ChipCare, which creates optical point-of-care HIV
monitoring systems that can produce test results in 10 to 15
minutes and support healthcare in under-resourced regions of
the world.

How to Get Involved IEEE HAC & IEEE SIGHT
There are many benefits to engaging in humanitarian technology and sustainable development activities at IEEE, such
as the opportunity to develop hands-on professional skills and
the connection to a community of like-minded IEEE members
around the world working toward a greater purpose.
The IEEE Photonics Society and IEEE SIGHT are seeking
volunteers to join the IEEE Humanitarian Activities Committee (HAC) by: Becoming an IEEE SIGHT member; Forming
a IEEE SIGHT Group to assess needs in your local community; Applying for financial resources to implement a sustainable technological
solution; Volunteer for our Society’s Working Group; etc.
In addition, IEEE HAC and IEEE SIGHT offer free, online resources on the IEEE Learning Network (ILN) to equip
participants with a basic understanding of humanitarian technology and sustainable development topics. There is a IEEE
SIGHT participation toolkit available at: ieee-sight-toolkit.org
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Interested in volunteering? Email sight@ieee.org and/or
PhotonicsChapters@ieee.org.

Call for Funding Proposals
Within the Society’s and IEEE SIGHT’s partnership, regular
funding proposals will be offered to the photonics community
and IEEE/Society members annually. Soon Calls for Proposals will be sent in conjunction with the International Year of
Light’s theme, “Trust Science”, throughout May 2021. Details
will be sent directly to chapter chairs and active members. Be
sure your membership contact details are up-to-date or visit
the Society’s website in order to apply.
Furthermore, to address the on-going pandemic IEEE
SIGHT and IEEE HAC recognizes that COVID-19 has affected the world in an unprecedented manner, and as such,
the IEEE is offering a cycle of proposals to support humanitarian technology and sustainable development projects that
address COVID-19 situations. The groups are prioritizing
immediate impact, poverty mitigation and
inequality reduction through the following
project areas: Infection Control Devices; Information and Communications Technology (ICT);
Medical Devices; Food Security; Personal Protective
Equipment (PPE) Sustainable Power Sources; Water, Sanitation, and Hygiene; and other pandemicrelated topics.
Regularly check the IEEE HAC website for
COVID-19 Proposals and other funding
opportunities: hac.ieee.org/funding-opportunities/
covid-19-projects
April 2021

Careers and Awards
2021 Graduate Student Scholarship Program:
Applications Are Now Being Accepted
IEEE PHOTONICS SOCIETY 2021 Graduate
Student Scholarship Program

Scholarship Application Package
Requirements:

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 (photonics, electro-optics, lasers, optics, or closely related
fields). Scholarships will be awarded, based on the student
membership in each of the main geographical regions:

• Cover letter to include name, address, email, IEEE member number, expected date of submission of the thesis,
and a listing of any activities related to Photonics Society, along with the names and contact information of two
references.
• A one-page CV, including all degrees received and dates.
• One copy of educational transcripts.
• A 300-word statement of purpose describing the student’s research project and interests. The statement is to
include the background to the project, what the student
has achieved so far and how the research will be continued
and developed by the student over the rest of the project A
list of the student’s publications with the most significant
paper indicated and a 100-word description of the significance of the paper. Please include IEEE Photonics Society
journal publications if any.
• Two reference letters from individuals familiar with the student’s research and educational credentials.
• Note that additional information and submissions over the
specified word count will not be forwarded to the evaluating committee.
Apply here: https://ieee.secure-platform.com/a/page/society_
awards/ieeephotonicssocietyawards
For more information contact: PhotonicsAwards@ieee.org

Americas * Europe/Mid-East/Africa *
Asia/Pacific
Prize: Up to $10,000 in scholarships are awarded annually.
A complimentary conference registration will be available to
each scholarship recipient to attend the IEEE Photonics Conference for the award presentation.
Eligibility: Scholarship applicants must be an active
IEEE Photonics Society student member pursuing a graduate education within the Photonics Society field of interest. Students should normally be in their penultimate year of
study at the time the application is submitted (i.e. those applying in 2021 would normally expect to defend their thesis
during 2022).
Schedule: Electronic submissions are now being accepted.
Submission deadline is 30 May. The Scholarship recipients will
be notified by 30 July of the same year.
IPS_AboutUs_2020_nl.pdf
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Innovators of Tomorrow in
the Photonics Community
PhotonicsSociety.org
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The IEEE Photonics Society is the professional home for a global network of
scientists and engineers who represent the laser, optoelectronics and photonics
community. The Society provides its members with professional growth
opportunities, publishes journals, sponsors conferences and supports local
chapter and student activities around the world.

Interested in Volunteering?
Please email PhotonicsSociety@ieee.org
for more information.
April 2021

IEEE PHOTONICS SOCIETY NEWSLETTER

27

CALL FOR NOMINATIONS
IEEE Photonics Society 20 1 Distinguished Service Award
Nomination deadline: 30 April 20 1
he Distinguished Service Award was established to recogni e an e ceptional
individual contribution of service that has had significant benefit to the membership of
the
Photonics ociety as a whole. his level of service will often include serving
the ociety in several capacities or in positions of significant responsibility. andidates
should be members of the Photonics ociety. he award is presented at the
Photonics onference formerly nown as the
Photonics ociety nnual eeting.
Please visit https://bit.ly/3vVjqKw for more information on nomination submissions
and guidelines as well as view past recipients.
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Careers and Awards
Nominations are now being accepted:
Nominations Are Now Being
Accepted
IEEE Photonics Society
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2020 JLT Award Winners
JLT_BestPaperAward21_hpagead_NLApril.pdf
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By comparing the beam width at different propagation distances (z), we can see how much the beam diverges. Fig. 4
shows the experimental and model results of our beam at 4 distances (0.2, 2.7, 5.3, 7.9 m). The measured beam width across
8 m of propagation is within 0.3 mm, hence suggesting that
our beam is very well collimated.

4. Conclusions
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By measuring the beam waist of a transceiver at different distance with the knife edge method, we found the measurement
results are well matched with the fitting curve and determined that the beam from the transceiver is well collimated.
This measurement technique is proved to be a good method
End-to-end Deep Learning of
for profiling a beam and qualifying the collimation of Baraja
Optical Fiber Communications
LiDAR transceiver.
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Congratulations!

Boris Karanov, Mathieu Chagnon, Félix Thouin,
Tobias A. Eriksson, Henning Buelow, Domaniç Lavery,
Polina Bayvel, Laurent Schmalen
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Xi Chen, Cristian Antonelli,
Sethumadhavan Chandrasekhar, Gregory Raybon,
Antonio Mecozzi, Mark Shtaif, Peter Winzer

"Congratulations to the 2020 JLT award winners. This award is given annually by the Journal’s Steering and Coordinating
Committee to the top-cited original papers published in the Journal two to three years prior to the award. As such, the
award given in 2020 takes into account all original papers published in the Journal of Lightwave Technology in 2018.
A variety of citation metrics and databases are used by the Committee to determine the winner."
~ Gabriella Bosco, JLT Editor-in-Chief

Learn more here: www.ieee-jlt.org/JLT-Awards
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This survey will help us to redesign how the newsletter is brought to you, (by way of print or online).
Please answer to the best of your ability and leave any comments you think may be
helpful to us in delivering the content you want to see. It is important to us that you
are receiving materials that best suit you, our members.
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Let your voice be heard - Fill out the survey!
Visit: bit.ly/34YDXCw
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Membership
Young Professionals Spotlight—Naznin Akter
INSYST Integrated Nanosystems Research Lab. Electrical and
Computer Engineering, EC-3975, Florida International University,
10555 W Flagler Street. Miami, FL 33174
Student Editor, IEEE Photonics Society Newsletter, https://insyst.fiu.edu/
Young Professionals are a key facet of the
IEEE Photonics Society membership. Considering every member who’s in and/or completed their first graduation is eligible for
15 years, the sense of community in terms of
its diversity across domains and the world is
unmatched. Being key assets to the Society,
this column intends to highlight some of
our volunteers who have truly made a positive impact in the community. If you would
like to share your story or recommend someone who’s made a significant impact within
this community, do write to me, Dr Akhil
Kallepalli (akhilkallepalli@ieee.org) with
suggestions.
This issue’s focus is on Mrs Naznin Akter (Florida International University) who serves as a Student
Editor for the IEEE Photonics Society Newsletter.

Tell us about yourself (What do
you do as your day job?
Where are you based? What is your
background?)
I am Naznin Akter. I am a PhD Candidate in ECE, FIU and
working with Dr Nezih Pala as a Graduate Research Assistant in INSYST Integrated Nanosystems Research Laboratory. My research involves novel terahertz (THz) nanoplasmonic structures and devices for sensing, detection, and
communication for 5G and beyond. These applications require efficient, compact THz emitters and detectors operating at room temperature. I am also working on THz IC testing using CNN-based deep learning to identify faulty ICs
among pure ICs, which is crucial for future cybersecurity
applications. Apart from this, I am also working on some
collaborative projects focused on biosensing and metal-ceramic based nanocomposites for solar energy harvesting. I
like to work in a diverse field, which allows me to explore
and learn more.
I live in Miami, Florida–the sunshine state. I am originally
from Bangladesh. I have received my B.Sc. (Hons.) and an MS
degree in Applied Physics, Electronics and Communication
Engineering (APECE) from the University of Dhaka (Bangladesh) in 2012 and 2014, respectively. I received my second MS
degree in Electrical Engineering in 2020 from the Department
of Electrical and Computer Engineering (ECE), Florida International University.
April 2021

What professional responsibilities do you
currently have within the IEEE and beyond?
I am serving as a Student Editor for the IEEE Photonics
Society News, as a Founding Chair of the Miami section
IEEE Young Professional affinity group, and as Chair of the
Miami section IEEE Women in Engineering affinity group.
During Fall 2019, I served as chair of the IEEE Women in
Engineering (WIE) affinity group for the Miami section.
Besides IEEE, I am also serving as a Treasurer for the Sigma
Xi, The Scientific Research Honor Society, FIU chapter.
Last year, I served as an organizing committee member of
the ComSciCon Miami 2020 workshop (https://comscicon
.com/comscicon-miami-2020-workshop-organizing
-committee). Graduate students organize this workshop for
graduate students to develop their communication skills in
science, learn how to address different audiences, and meet
influential communicators.

How did you attain your role in the
IEEE Photonics Society, and what motivated
you to get involved?
The IEEE Photonics Society awarded me three travel grants to
attend the IEEE Summer Meeting Series 2019, IEEE RAPID
2019, and IEEE Photonics Conference 2019. I decided to do
my best to give back to the IEEE Photonics Society as an active and participating volunteer. I met with the former IEEE
Photonics Society News editor Nicolas Fontaine (Nokia Bell
Labs, USA) at the IEEE SUM 2019 Conference and discussed
opportunities to participate. Seeing my enthusiasm and willingness to serve the community, he suggested the opportunity
IEEE PHOTONICS SOCIETY NEWSLETTER
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to help him and Benjamin Eggleton during the “Professional
Development: Peer Reviewer Luncheon” activity, one that
I thoroughly enjoyed. I also served as a student volunteer at
IPC 2019. At this event, Nicolas offered the Student Editor
position to conduct interviews of the IPS Board of Governors
(BoG) for the newsletter’s “Get to Know Your IEEE Photonics
Society Leadership” column. I am grateful to Nicolas Fontaine
for this opportunity.

Why photonics? What is your background,
and how did you arrive at your current role
and profession?
I think I have not chosen photonics; instead, photonics has
chosen me. My expertise was in communication and networking systems. After my graduation, I worked for a telecommunication company in Bangladesh for about 3.5 years. Intending to pursue higher studies, I initially began researching
visible light communication and later shifted to the photonics
field due to the expertise of my advisor. My photonics journey
started when I joined the INSYST Integrated Nanosystems
Research Laboratory Lab at FIU as a PhD student during the
fall of 2017. I was intrigued and fell in love immediately with
the enormous potential and influence of photonics on different
viewpoints in our daily life. I have also acquired the necessary
skills for nanofabrication in a cleanroom environment. Most of
my research work requires cleanroom fabrication and measurement in the THz spectrum using Backward Wave Oscillator
(BWO) and Time Domain Spectroscopy (TDS) setups. I enjoy
my research work. Though, sometimes it comes with lots of
unpleasant surprises.
Let me share one such instance, in the hope that other
Young professionals can relate to this. Clean room fabrication work requires patience and meticulousness. Even a
tiny mistake can ruin the entirety of devices. Sometimes
due to the equipment error you can get another level of
surprise. Recently, something like this happened to me. I
was working with the e-beam evaporator to deposit Ti/Au
on my wafer; it was working well, but at the last stage of
fabrication the evaporator overheated, and the disposition
was quite rough. When I tried the metal-liftoff, metal remained everywhere on my wafer, and I had to go through
the Ti/Au etching process to remove the metal from my
wafer. So, yes, you have to be ready to be surprised so that
you are well prepared.
32

IEEE PHOTONICS SOCIETY NEWSLETTER

How does the IEEE Photonics Society
motivate you to volunteer and contribute?
In return, how do you benefit from being a
part of the community?
The IEEE Photonic Society provides a sense of community
that cares about their volunteers and helps to nourish them to
grow. I appreciate all the IEEE staff for their welcoming and
supportive attitude. I want to mention Lauren (Mecum-Smith)
and Lisa (Sandt), who are always supportive throughout my
volunteer journey with the Photonics Society.
I have learned a lot. The IEEE Photonics Society is an amazing
platform for exploring and learning about leadership, networking,
and career growth. I like the Mentor and Mentee program, which
works as an ice breaker and helps students learn from experts.

Who motivates and mentors you to keep
making positive progress in your life and
career? Can you share any positive tips you
have received that you’d like others to know?
I would like to mention two people here. Firstly, I want to
mention my mom. She is an amazing woman, full of positivity. I try to follow her fighting spirit. Secondly, my husband
who always inspires, supports, and believes in me. Even during
difficult moments, when I feel like I am losing the belief in
myself, he never does.
As a tip, I suggest seeking different points of view, asking
more questions, getting acquainted with more people, being
a part of the research society, doing volunteer work, and you
will see how your life will evolve positively. A professional

April 2021

network depends on how professional you are, I suppose. You
can initially build a network, but you may lose the connection if
you do not demonstrate your professional conduct in managing
the network. One needs to be trustworthy, competent, ethical,
and true to one’s word to retain and extend professional relations.

Is there something you are missing in your
career and/or volunteering opportunities
that you feel the IEEE and the Photonics
Society can help with in your pursuit of a
successful career as a young professional?
I guess IEEE and the Photonics Society are doing their best
to provide opportunities to boost the career of graduate

students. But I feel sometimes, we graduate students forget or become careless and miss an opportunity. It could
happen due to heavy research and coursework-related pressures. The Photonics Society can encourage professors to
advise their graduate students to volunteer. By doing so,
we will have a diverse range of graduate students working
together voluntarily, helping them build a strong network
and successful career. The support of their professors will
be a positive and encouraging influence.

Tell us something fun about yourself.
Outside of my research life, I love photography, dancing, cooking, and exploring different places, cultures, and languages.

Chapter Outreach Spotlight
What is Light? Engineer’s Week 2020
By Moises A. Jezzini and Magaly V. Mora
Many scientists describe a hands-on demonstration or experiment inspiring them to pursue a career in science, technology, engineering, or mathematics (STEM). Institutions have
recognized the importance of these events, and the number
of workshops and talks will hopefully keep growing. The
optics and photonics community must also join in this effort. It is easy to be overshadowed by other more extensive
or more popular branches of science and technology; for example, there is a lot of interest in Robotics and Computer
Science. In many countries, the curriculum does not include
April 2021

the basic concepts of optics until the secondary cycle. This
absence contrasts with the many manifestations of light in
our daily lives. And, it also contrasts with the overwhelming presence of optics and photonics technologies helping
us every day.
Moreover, even when a photonics enthusiast decides to volunteer their time to create an outreach event, an event fails
to gain the attendants’ attention and transmit the passion for
light. An event like this can be soul-crushing for both the
volunteers and the attendees. This challenge is especially true
IEEE PHOTONICS SOCIETY NEWSLETTER
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when the attendees are kids. The younger audience is honest,
and the lack of interest sometimes can hurt.
The authors, Magaly V. Mora (Tyndall, WITS, IEEE)
and Moises Jezzini (Tyndall, IEEE), are a couple of photonics professionals. We are also STEM outreach enthusiasts. Our
first outreach events were dated many years ago. We have experienced the good and the bad from sitting at a table with
kids walking by, touching our experiment, and moving after
5 seconds, to teenagers that won’t give us even those 5 seconds.
In this article, we share our latest effort to explain to kids the
basic optics and photonics concepts.
The IEEE Photonics Society provided the Tech Light LabTLL-001. This kit offers the opportunity to showcase many top-
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ics for young children. The kit contains three lightboxes (red,
green, and blue), three acrylic lenses, two mirrors with stands,
one protractor, one diffraction grating, and a document explaining recommended sessions. We also had some diffraction grating lenses from previous events, and we used our laser pointer.
With this instructional material, imagination is the limit!
We prepared the workshop as part of the Engineer’s Week
in Ireland in 2020 before the pandemic and the lockdown
took effect. Engineer’s week is an Engineers Ireland STEPS
program funded under Science Foundation Ireland’s Discover
program. It runs every year for a week to encourage the world
of engineering. Engineers from different disciplines prepare
showcases and workshops to engage with the community
about their work as engineers. This year due to COVID-19
provisions, STEPS Engineers Week is going digital. The workshop aimed to promote photonics as a rewarding and fun career
choice by presenting the light’s multiple applications in our
modern lives.
We prepared the event in a format that has worked the best
for us: a workshop with activities, demonstrations, or experiments connected to real-world technologies given by experts.
The experts are useful not for their knowledge since the topics
are basic, but for their passion for the subject. And the kids are
more curious about having somebody outside of their teachers
explaining a phenomenon. It feels less like a lesson and more
like a unique event. We have had good results in this format;

April 2021

at the end of the workshop, one feels that one sparked some
inspiration and showed career paths not previously considered.
The workshop was structured as a series of questions, followed by a session to gather the students’ answers and comments. After that, the students completed a short experiment
to find the correct answer. The answer was a property of light
that a well-known technology uses to provide clear improvements to our lives.
The workshop occurred on the 3rd March 2020, during Engineer’s week, just before Ireland announced a lockdown on
12th March 2020, in the 4th class in St. Maries of the Island
National School with around 20 students. Their teacher facilitated the space for the event, and the workshop proceeded in
two 45-minute sessions.
April 2021

What is light? How do we see? What do we
see? Why can’t you see well in the night?
Close your eyes; why did you stop seeing?
As opening questions, presenters encouraged the primary
students to describe and explain what light is. Multiple responses came, some mentioning keywords such as the sun,
energy, power, hot temperatures, light bulbs, colors etc. The
idea is to keep asking questions to make them realize that
light sources are needed to see. As a short experiment, the
volunteers hand the lightboxes to the students without batteries. The students install the batteries and switch the light
on and off. The volunteers explain how the sources work by
transforming the batteries’ energy into electricity and then
light. Following, we briefly explained how the eyes work,
IEEE PHOTONICS SOCIETY NEWSLETTER
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from the light entering the eye to the photoreceptors’ process, including an animation. Finally, we introduced the light
sources’ evolution from the sun to the LED light bulbs as a
related real-world technology.

How does light travel? Does light turn
or bend? Does light expand? What are
shadows?
First, the idea was to collect the preliminary information the
children had about how light travels. The most common answer we got was that the light fills the room when you turn the
lights on. The volunteers found or created a shadow and asked:
How is the shadow created? In our session, the correct answer
to light travelling in straight lines never emerged. We moved
to the short experiment, placing the lightboxes on a table and
darkening the room. While they were playing with the light
boxes, the technology of laser pointers was introduced. As a
cool example, we presented the lunar laser ranging experiment,
explaining to them that when humans went to the moon, the
astronauts left a mirror there and that you can point a powerful
laser pointer to it and detect the light back.

Can we change the direction of light? How?
The students responded with interesting answers, including
comments on the environment and that light travels differently in space than in the ocean. Also, a student mentioned that
mirrors could direct light. As part of the session, children separated into groups of four, and a lightbox and two lenses were
provided to try different arrangements. Every five minutes the
lens sets were interchanged between tables to compare the dif-

ferent arrangements and visually learn how the light travels
with the lenses. In this part, the students were having a lot of
fun, and the volunteers had to interrupt to explain how lenses
work. The volunteers noticed that this was the perfect moment
to introduce refraction but had not prepared an experiment
or visual aids. Next time, we will include a more detailed explanation of refraction or even an experiment. After describing how lenses work, we discussed that both microscopes and
telescopes are technologies based on lenses and how those two
technologies have brought a lot of benefits to humanity.

What are the colors? Does white light exist or
is it an illusion? Can we divide light? Can we
make white light from colored lights?
To close the session, the children and presenters discussed white
light and color light. We introduced the wavelength concept,
and children learned that light looks like different colors when
its wavelength is different. As the experiment, IEEE provided
several diffraction grating glasses, which were the main closure activity and allowed them to see colors through the funny glasses. After letting them look at the room through the
glasses, we explained how the gratings were separating white
light in their fundamental components of colors light. We also
discussed how the three lightboxes could create different colors
and white light.
The kids were participative and gave us some fantastic answers but even better questions. This event proved to be great
fun for both the participants and our volunteers. We hope that
our experience helps other volunteers and photonic enthusiasts
in their efforts to introduce our field to kids.

Inter-College Olympiad: Race to the Locally
Manufactured Optical Suitcase for Practical Work
in Secondary School and Lower University Levels,
First Edition
Guy Bertrand Mbou Soh, PhD student, president of IEEE Student Chapter of Cameroon
Affiliation: Universty of Yaounde 1, Cameroon
During the 6th edition of the bi-annual conference of the Cameroonian Society of Physics, in partnership with the second edition of the Association for the Promotion of Science in Africa
(APSA), a second place prize was awarded to “The Optical
Suitcase for Practical Work in Secondary and First Cycle University” by Dr. Alain Francis Talla. This presentation amazed
the attendees because Dr. Talla showed how it is possible to
improve the quality of teaching at the secondary and lower
university levels with a collection of practical optics teaching
tools. To provide colleges with the benefit of this optical suitcase, we received educational grants from the IEEE Photonics
Society for the manufacture of the suitcases and the organization of an Inter-College Olympiad to award them to the winners of a written exam competition.
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Given the COVID-19 pandemic, gatherings of more
than fifty people per classroom were prohibited in Cameroonian territory. Consequently, each college provided us
with their ten best students, a school official, and a physical
science teacher who was responsible for training the students to prepare for the Olympiad. This allowed us to set
up four examination centers, and each examination center
brought together at least four colleges, for a total of at least
200 participants.
To ensure honesty and fairness, we synchronized testing of
the participating IEEE student members at all testing sites.
The test, comprising fifty multiple-choice questions, focused
only on the propagation of light, reflection, refraction, lenses, and similar topics, which are part of the physical sciences
April 2021

During the inter-college evaluations. Opposite, two photos of two exam centers showing students in the middle of the exam.

External view of the suitcase.

internal view of the suitcase.

programs seen in secondary school and are also the most difficult to assimilate in learners.
Once the competitors completed the exam, the students and teachers divided into groups to provide presentations on the optical suitcase while the papers were
being corrected.
In the internal view, first, centrally located is a locally
manufactured laser, which emits one or three light beams
depending on the desired practical work. Also inside are
lenses, prisms, lens holders, a black-colored screen, and a
light source.
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content presentation.

Once the corrections were completed, we encouraged and
thanked all the participants and proceeded with the award ceremony. In the locality of Mefou and Afamba, in the center region of Cameroon, the winners were the Solidarity school complex and the Itambe Institute. In Mfoundi 1, the winners were
the bilingual College La Lumière and the Institute Blana. In
the locality of Nkometou, the winners were the Lycée of Nkometou1 and the Technic Lycée of Nkometou. In the MIFI, in
the West region of Cameroon, the winners were the bilingual
school complex La Réussite and the Tcheutchoua Institute.
Congratulations to all the participants and winners!
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Training on Avenues for Rural Industrialization and
Women Entrepreneurship Development
Part I—Design and Maintenance of LED/Solar Lamps
Date: 4th December 2020
Venue: Mangalam College of Engineering
To increase women’s participation, the IEEE Photonics Society
Student Chapter of Mangalam College of Engineering, in association with Ministry of Micro, Small and Medium Enterprises
(MSME) Technology development Centre, Govt. of India, decided to equip the women of Thaneermukkom village, Allapuzha District of Kerala, India to express the sheer confidence
that they have within. Unleashing the strength within them
and demonstrating their self-sufficiency, the Kudumbashree
Women of Thaneermukkom village will start climbing electric
posts very soon to repair and maintain LED and solar-powered
lamps. The initiative not only brings women to the forefront,
but it also proves that no task is impossible for women and, in
short, gender is not a barrier.

Training on fixing of LED bulbs by Dr. T.D. Subash.

Inauguration address by Dr. Abraham Chettissery.

Briefing about raw materials.
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Participants assembling LED lamps.
April 2021

Training of Assembling of Solar lamps.

Training of assembling of LED Tube lights.

Mr. Bijo Joseph, Assistant Director MSME Technology
Development Center, Ettumanoor and Mr. Anu P Raj, Office
Staff, Technology Development Center, Ettumanoor witnessed
the training. Dr. Abraham Chettissery, Legal Advisor, Mangalam College of Engineering delivered the presidential address. Dr. T.D. Subash, Advisor, IEEE Photonics Society Student Chapter of Mangalam College of Engineering provided
the training to the women affiliated with the “Kudumbashree”
program of Thaneermukom Panchayat.1 Mr. Bijo Joseph highlighted the marketing plans and also emphasized the schemes
available in MSME, Govt. of India.
The purpose of the program was to enable women to make
LED bulbs and repair the street lights in their own localities,
casting aside gender discrimination. The program envisioned
equipping women to take up jobs that are conventionally considered suitable only for men, whereas these activities can be
taken up by anyone who is properly trained. The selected women were given training in both theory and practical sessions to
make LED lights and repair street lights. Forty-six women in
the age group of 25 to 45 enthusiastically participated in this
program and were thrilled to get their “hands dirty” with soldering, assembling and testing of LED and solar lamps.

As the next step, we foresee that some of those who finished
this training will be interested in starting small enterprise
businesses. This will require additional training in business
management, communication leadership, accounting and marketing. We plan to undertake these in our next phase of training. Once this second phase of training is completed, these
potential entrepreneurs will go a long way to contribute to
rural industrialization—they will be empowered to climb the
electric posts to do electric repair work in their Panchayats.
The IEEE Photonics Society Student Chapter of Mangalam
College of Engineering has also planned to submit a proposal to the Kerala State Electricity Board (KSEB) for procuring

Panchayat: Village Council in India.

1

Participants learning soldering.

Training of working of Inverter bulbs.
April 2021

Participants assembling LED Tube lights.
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Participants assembling Solar lamps.

Briefing of LED fundamentals.

the LED bulbs made by the “Kudumbashree” 2 women of Thaneermukkom village to use as gifts for the customers who pay
their electric bills on time. If the proposal is approved, the program’s female participants will get more opportunities to make

use of the skills that they acquired from the IEEE Photonics
Society Student Chapter of Mangalam College of Engineering’s
training. Once operational, these women would therefore be
able to break many stereotypes of gender.
The entire program was coordinated by Dr. T.D. Subash
and the active IEEE Volunteers of IEEE Photonics Society Student Chapter of Mangalam College of Engineering, with joint
funding from the IEEE Photonics Society and Mangalam College of Engineering.

2
“Kudumbashree” is the poverty eradication and women empowerment
program implemented by the State Poverty Eradication Mission of the
Government of Kerala. The word “Kudumbashree” is in Malayalam Language,
which can be translated as “To prosperity of the family.”

Fascination Is the Motivator
By Patryk Urban, IEEE Photonics Poland Chairman
In this series partnered by WaveJobs we invite people at different
career stages to share about their
experience in Photonics and lessons-learnt in professional development. Today we interview
Chigo Okonkwo from the ElectroOptical Communications Group
at the Institute for Photonics Integration, Eindhoven University of
Technology, the Netherlands.
Patryk: What is the field and scope of your activities in
Photonics?
Chigo: I did my PhD in optical signal processing exploiting periodically-poled lithium niobate for multi-channel wavelength conversion and as a means of performing a mid-span
spectral inversion. This can be useful in correcting some nonlinearities all optically. After my PhD I worked on access networks and in-building optical communications. Since 2012, I
have been working on space division multiplexing, exploiting
new fibers—multi-mode/core/few-mode in collaboration with
Prysmian, Draka and Sumitomo—to increase capacity in optical transmission. Besides, my team and I have developed DSP
and worked with Nokia Bell Labs and NICT on new types of
characterisation tools and techniques for optical systems e.g.
Digital Holography and Optical Vector Network Analysis.
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Patryk: What excites you most and keeps motivated to
further contribute to the field of Photonics?
The field of photonics, in general, motivates me in that it
spans over several areas, healthcare, metrology and communications. Automotive, agri-foods, structural monitoring and
in-body applications require new photonic integrated sensors.
Also the rapid pace of change in integrated photonics means
that we will start seeing PICs in more products over the coming years.
For data transmission, I have been excited by the pace of
improvements in optical communications. My PhD was the
new dawn of coherent transmission. It has been exciting to see
developments from 40G DQPSK transmission to 1.6Tbits/s recently demonstrated over a submarine link. Likewise, in SDM,
we have improved from the multi-gigabits/s mode-group transmission to Petabit/s multi-mode transmission experiments.
These developments require close development of optical components, DSP and the entire transmission system. I am excited
when SDM will get further developed into products.
Patryk: Would you consider shifting to other application areas of photonics? Or would you instead continue
the deep-dive into your current subject in coming years?
Would you consider moving between academia and industry in future?
At the moment, I am busy searching out new application
spaces for the technology we have developed in space division
April 2021

multiplexing. I am applying our developed test and characterisation techniques to improve test in photonic integrated
circuits and have been gearing up Eindhoven’s capabilities
for this purpose. I am also excited by the application of Photonics to healthcare. However, over the next few years, I will
focus on increasing capacity in optical transmission and exploiting techniques that can help design better components
and systems for optical transmission. I am constantly looking
for opportunities where I believe we play an important role
in long-term research in collaboration with several industrial
partners. This gives a deep insight into their product roadmaps
and what problems there are trying to solve.
Patryk: What are the main obstacles you, your peers, your
graduates usually encounter when searching for a new
job opportunity?
In the Netherlands, the low number of large photonics
companies or larger telecommunication companies means
that most of our graduates leave the Netherlands and Europe
to the USA. This is a challenge I notice with our graduates.
Of course, we are proud when our students end up in leading
companies in the field of photonics and optical communications. However, I will like more Photonics start-up companies
to encourage the young talent to stay in Eindhoven and the

Netherlands. I have been working with PhotonDelta on a new
framework to help start-ups develop better products. However,
the number of start-ups and the level of support (venture capital, incubators, etc.) for them needs to scale.
Patryk: You are an associate professor. Is there any piece
of advice you would give to those considering studying
photonics for their Master degree?
The field of Photonics is fascinating; a lot of countries are
investing in this technology as the key enabler for their respective economies. It is an exciting field which extends from
lidar technology in automotive, or photonic integrated sensors
for medical endoscopes towards novel transmission schemes to
achieve over 10 Petabit/s in a single fiber. I would advise students to consider these applications and think how they can
contribute to one of the many exciting research in the laboratories around the world or perhaps work with other students to
create new start-ups in Photonics.
Patryk: Chigo, it’s breath-taking to hear about so many
important contributions to the field of Photonics coming
from your lab. Thank you very much for sharing your
experience and I wish you further success in breaking
next boundaries.

Cartoon
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Conference
CLEO 2021 to Engage Global Audience
with All-Virtual Format
The Premier Conference on Lasers and Electro-optics to Showcase
Latest Innovations and Interactive Virtual Exhibit
WASHINGTON—CLEO, the world-renowned conference for
laser science and photonics applications, will be presented in
an all-virtual format, 09–14 May 2021. This approach will accommodate speakers and attendees from across the globe with
live and on-demand content. CLEO is co-sponsored by the
American Physical Society, IEEE Photonics Society and The
Optical Society (OSA).
The conference will feature over 2,000 technical presentations of invited and tutorial speakers and contributed talks,
plus Special Symposia, Workshops, Applications & Technology Topical Reviews, Short Courses, special events and four
distinguished plenary speakers. A virtual exhibition will include industry-focused sessions and companies showcasing
market-ready technologies in all areas of lasers and photonics.
“The CLEO Conference has not only been at the forefront
of excellence in optics and photonics research, but is also striving for inclusivity initiatives to encourage a more diverse audience,” said Tara Fortier, one of the six CLEO General Chairs.
“We recognize that the value of offering this innovative conference virtually is not just for participant safety, but also to
promote greater accessibility for members of our global community. Improving broad and diverse participation is central
to the vitality of our community as we continue to encourage
students, early career professionals, researchers and business
leaders to engage and exchange in CLEO’s groundbreaking
content.”
The four plenary speakers, representing academia and industry, will address advancements in quantum information
science and technologies, quantum computing and optical
communications. The plenaries scheduled for Tuesday, 11 May
and Wednesday, 12 May will be presented live with a recorded
archive available later for on-demand viewing.
In his talk titled “From Quantum Foundations to Quantum Communications and Back,” Nicolas Gisin, Professor
Emeritus, University of Geneva, will describe the evolution of
quantum information science from Bell inequalities to commercial Quantum Key Distribution and Quantum Random
Number Generator chips. His talk will take place Tuesday, 11
May 2021.
Margaret Murnane, Director, STROBE, Fellow, JILA,
Professor, University of Colorado at Boulder, USA will dis-
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cuss advances in high harmonic light sources in her plenary
presentation titled “Harnessing Attosecond Quantum Technologies.” The ability to harness and control short wavelength light has generated powerful new tools for x-ray imaging, manipulating quantum materials and designing more
efficient nanoscale devices. Murnane’s talk is scheduled for
Wednesday, 12 May.
The plenary talk titled “Silicon Photonic Quantum Computing,” by Jeremy O’Brien, CEO, PsiQuantum, USA, will
highlight the company’s approach to fault tolerant quantum
computing. PsiQuantum is poised to develop the world’s first
useful quantum computer using silicon photonic chips to process quantum information with single photons. His talk will
take place Tuesday, 11 May.
Many applications of optical communications beyond conventional fiber systems are emerging that harness photonic
technologies, especially using photonic-integrated-circuits.
Alan Eli Willner, Professor, University of Southern California, USA, will explore advances with optical fiber technologies
in his talk titled “Optical Communications: Innovations and
Applications Abound.”
CLEO’s technical presentations cover the range of emerging technologies in laser science, quantum, biophotonics,
telecommunications, advanced imaging and more. Monitor
the CLEO website for the latest information on conference
registration. Register in advance to receive the web link to
access the conference.

About The Optical Society
Founded in 1916, The Optical Society (OSA) is the leading
professional organization for scientists, engineers, students
and business leaders who fuel discoveries, shape real-life applications and accelerate achievements in the science of light.
Through world-renowned publications, meetings and membership initiatives, OSA provides quality research, inspired
interactions and dedicated resources for its extensive global
network of optics and photonics experts. For more information, visit osa.org.

Media Contact
mediarelations@osa.org
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IEEE PHOTONICS SOCIETY

SUMMER TOPICALS
MEETING SERIES

2021

General Chair:
Michael Brodsky,
U.S. Army Research Laboratory, USA

19-21 July 2021

www.ieee-sum.org

General Chair-Elect:
Cristian Antonelli,
University of L’Aquila, Italy

2-4 August 2021

www.ieee-rapid.org
Research and Applications of Photonics in Defense

Registration will open April 2021!

General Co-Chairs:
Monica Allen, Ph.D.
Air Force Research Laboratory
Jeffery Allen, Ph.D.
Air Force Research Laboratory
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The renowned International Semiconductor Laser
Conference (ISLC) is dedicated to the latest developments in semiconductor lasers, amplifiers and
LEDs. It has represented excellence from all global
regions and all areas of semiconductor laser
research for over 50 years, and now returns to
Germany after a 19 year gap. ISLC 2021 and associated exhibitions are organized by the Ferdinand-Braun-Institut, Berlin and supported by the
IEEE Photonics Society as technical sponsor.

www.islc2021.org

Copyright TMB-Fotoarchiv/Ulf Boettcher/SPSG

Abstract Deadline: 14 May 2021
Registration Opens: April 2021

IPC

General Chair:
Paul Crump,
Ferdinand-Braun-Institut, Germany

Program Chair:
Akihiko Kasukawa,
Furukawa Electric Co, Japan

The Annual Conference of the

IEEE Photonics Society

17-21 October 2021

www.ieee-ipc.org

Paper Submission Deadline: 3 May 2021

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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Publications
Meet the New Editor-in-Chief
of Photonics Technology Letters
Jianping Yao (M’99-SM’01-F’12) is a Distinguished University Professor and University
Research Chair in the School of Electrical Engineering and Computer Science, University of
Ottawa, Canada. He is an elected member of
the Board of Governors of the IEEE Photonics
Society (2019–2021). Dr. Yao has been Editorin-Chief of IEEE Photonics Technology Letters
since 2017.
Dr. Yao received the Ph.D. degree in electrical engineering from the Université de
Toulon et du Var, France, in December 1997.
From 1998 to 2001, he was with the School of
Electrical and Electronic Engineering, Nanyang Technological University (NTU), Singapore, as an Assistant Professor. In
December 2001, he joined the School of Electrical Engineering
and Computer Science, University of Ottawa, as an Assistant
Professor, where he became an Associate Professor in 2003, and
Full Professor in 2006. He was appointed University Research
Chair in Microwave Photonics in 2007. In 2016, Prof. Yao was
conferred the title of Distinguished University Professor of the
University of Ottawa. From 2007 to 2010 and 2013 to 2016,
he served as Director of the Ottawa-Carleton Institute for Electrical and Computer Engineering.
Prof. Yao has authored or co-authored over 650 papers
including over 350 papers in peer-reviewed journals. He has
made seminal contributions to the field of microwave photonics including his recent work on integrated microwave photonics. His work has been cited over 20,000 times with an
h-index of over 70. Dr. Yao has served as a chair or a member
of conference committees including IPC, OFC, CLEO, BGPP,
and MWP. In 2019, he organized the IEEE International Topical Meeting on Microwave Photonics (MWP2019) as general
chair. Dr. Yao was elected fellow of IEEE (2012), OSA (2010),
the Canadian Academy of Engineering (2012), and the Royal
Society of Canada (2018) for his contributions to microwave
photonics.
Since started working as Editor-in-Chief of PTL in 2017,
Dr. Yao has taken a few measures to continue making PTL a
great venue for IEEE members and other professionals working
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in photonics to publish their original work
in photonics technologies, which include the
acceleration of the peer-review process. For
example, for the year 2018, the average time
needed for a manuscript from submission to
first decision was 35 days. Also, considering
that PTL is a journal for photonics technology, a manuscript with results based only on
simulations is usually returned and will be
reconsidered after adding experimental verifications. Of course, those papers with important theoretical breakthroughs will still
be considered for publication even with no
experimental results.
PTL started in 2018 to publish special issues on hot topics.
In 2018 and 2019, two special issues on hot topics “Advances
in Integrated Microwave Photonics” and “Optical Frequency
Combs” were published, respectively. Currently, two other
special issues on IPC2020 and ACP2020, to publish selected
papers from the two conferences are being prepared and the
special issues will be published in early 2021.
Since the publication of the first issue in 1989, a large number of great papers with a high impact on photonics technology have been published. To recognize the high-quality contributions to photonics technology, PTL started to give Best
Paper Award in 2018. One or two papers that are considered
the best among the papers published during the previous three
calendar years are selected. Three papers have been selected for
the past three years and the awards have been presented to the
authors at the annual IEEE Photonics Conference. In addition
to the best paper award, PTL also started to give outstanding
reviewer awards. Those reviewers who have served the journal
by providing timely and quality reviews were selected and recognized. Ten outstanding reviewers have been selected, and the
awards have been presented to them at the annual conference.
PTL would like to take this opportunity to thank the authors who have supported the journal for the last three decades.
PTL would also like to thank the reviewers who have taken
their time to provide timely and quality reviews of a large
number of manuscripts.
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Announcement of an IEEE/OSA

Journal of Lightwave Technology Special Issue on:

Optical Systems and Technologies for 6G Mobile Networks
Announcing a Special Issue of the IEEE/OSA Journal of Lightwave Technology on:
Optical Systems and Technologies for 6G Mobile Networks
Scope
The evolution of 5G mobile networks towards what will be the future of 6G places ever more challenging requirements on the
telecommunications infrastructure and involves a transformation in the network architecture, and the creation of increasingly
complex and performing radio systems. Consequently, fascinating opportunities are opening for optical systems and photonic
technologies.
The evolution of mobile networks will need new optical transport architectures, including very high-capacity optical transmission and
switching systems, with new challenging requirements in terms of low-cost, low-energy consumption and small footprint. These
needs will require new photonic components, modules and sub-systems and, most probably, some technological breakthroughs.
The increase of processing capabilities of next generation radio systems will create demand for new optical hardware architectures,
including modern technologies of photonic interconnects, possible optical multi-chip modules, and co-packaged optics. RF and
microwave electronics together with optical technologies will allow the realization of future generations of integrated radio subsystems. Such integration presents several challenges that the research must fix.
Microwave photonics components will be key enablers for those systems, to achieve photonic signal processing elements, devices
for generating high-stability clock, carrier frequencies, and waveforms at very high frequencies.
A key role in many of the above will be played by integrated photonic technologies to realize the low-cost components for optical
transport, interconnects and optoelectronic devices for radio systems.
The scope includes, but are not limited to, the following:












Optical transport networks for future generation mobile networks
Low-latency optical networks for future mobile networks
Optical network C-RAN, Cloud RAN and Xhaul mobile networks
Very high-speed optical transmission and photonic switching for radio access
Photonic interconnect systems, components
Integrated photonic devices for radio systems
RF/MW and optoelectronic integration for future radio antenna systems
Short reach optical interconnects
Ultra-high baud rate short reach transmission systems
Enabling silicon photonic and InP technologies for next generation HW radio systems
Co-packaged optics for future radio systems

The Guest Editors for this issue are: Roberto Sabella, Ericsson, Italy; David Plant, McGill University, Canada; Hongwei Chen,
Tsinghua University, China; Antonella Bogoni, Scuola Superiore Sant'Anna, Italy; Vladimir Stojanovic, UC Berkeley, USA
Submission Deadline: May 31, 2021
Publication: Nov/Dec 2021 issue
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 JLT.
For inquiries, please contact:
IEEE Photonics Society JLT Editorial Office – Douglas Hargis, Email: d.hargis@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jlt-ieee are required during the mandatory online submission.
•
•

PDF manuscript (double column format, up to 10 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts over the standard page limit will
have an overlength charge of $260.00 per page imposed. Author biographies and photographs are optional.
See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html

JLT uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published papers. Authors should ensure
that relevant previously published papers are cited and that instances of similarity are justified by clearly stating the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Optical Detectors

Submission Deadline: June 1, 2021
Hard Copy Publication: March/April 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Optical Detectors. The field of Optical
Detectors is one of the most fundamental research areas in engineering for detection of the light across the optical spectrum from ultraviolet to
long-wavelength infrared. Novel applications and the increasingly stringent requirements in optical sensing, imaging, and communications have
driven continuous developments in material science and device design. In addition, recent progress of photonic integrated circuits has enabled
the development of large-scale, cost-effective detector architectures with enhanced functionality. The IEEE Journal of Selected Topics in
Quantum Electronics invites manuscript submissions in the area of Optical Detectors. The purpose of this issue of JSTQE is to highlight
recent progress and trends in innovative optical detector technology and its applications. Areas of interest include (but are not limited to):


High-speed and high-power photodiodes and photomixers



Detectors and detector arrays for UV, visible, and IR detection



Avalanche photodiodes and single-photon detectors



Optical detectors based on novel materials and substrates



Photodetectors in photonic integrated circuits using monolithic, heterogeneous or hybrid integration technologies



Coherent optical receivers for the detection of advanced modulation formats



Optical detectors with applications in optical communications, infrared imagers, and quantum communications



Integrated photodetectors for sensing applications.

Microwave photodiodes for analog applications

The Primary Guest Editor for this issue is Atsushi Kanno, NICT, Japan. The Guest Editors are: Andreas Beling, University of Virginia, USA;
Kazutoshi Kato, Kyushu University, Japan; Christina Lim, The University of Melbourne, Australia; Patrick Runge, Fraunhofer Heinrich Hertz
Institute HHI, Germany.
The deadline for submission of manuscripts is June 1, 2021. Hardcopy publication of the issue is scheduled for March/April 2022.
.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Hybrid Integration for Silicon Photonics
Submission Deadline: August 1, 2021
Hard Copy Publication: May/June 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Hybrid Integration for Silicon
Photonics which is an advanced field of modern photonic integrated circuit (PIC) development by large scale accompanied with the ever added
functionalities through the heterogenous integration and packaging by incorporating various best in-class materials and chips/chip-lets in order to
meet the future products with new application demands, beyond the current industry focus on optical-interconnects centric transceiver alike. The
IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Hybrid integration for
Silicon Photonics. The purpose of this issue of JSTQE is to highlight the recent progress in both research and development trend and industrial
product implementation prospects, challenges and opportunities ahead, especially the new application demands and requirements on hybrid
photonics platforms. Areas of interest include (but not limited to):
 Silicon photonics hybrid integration and advancement
 Heterogeneous integration scheme, such as through: Growth, Bonding, Membrane Transfer, etc.
 Silica, silicon nitride-, AlN-photonics, etc.
 Hybrid Integrated materials, such as: InP, LiNbOx, VOx, Magneto-optic material, Phase-Change-Materials, etc.
 Optical-, Opto-Electronics interposers, and chip-lets, Co-Packaging
 Advanced Active Devices, e.g., Modulators, Tunable lasers
 Optical interconnects, telecommunications
 Microwave photonics
 Photonic sensors, LiDAR
 Optical Computing, AI and Deep-Learning
 Quantum Photonics and Applications
 Hybrid Integration and O/E IC Packaging (incl. Co-Packaging)
 Product Development effort and Status
The Primary Guest Editor for this issue is Patrick Lo Guo-Qiang, Advanced Micro-Foundry Pte Ltd, Singapore. The Guest Editors are: Prof.
Juejun Hu, MIT/USA; Dr. Xianshu Luo, AMF/Singapore; Prof. Joyce Poon, Max Planck Institute of Microstructure Physics, Germany and
University of Toronto/Canada; Prof. Dries Van Thourhout, Ghent University – IMEC/Belgium; Prof. Fengnian Xia, Yale University/USA.
The deadline for submission of manuscripts is August 1, 2021. Hardcopy publication of the issue is scheduled for May/June 2022.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Machine Learning in Photonic Communication and
Measurement Systems
Submission Deadline: October 1, 2021
Hard Copy Publication: July/August 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Machine Learning for Photonic
Communication and Measurements Systems. Introducing intelligence as well using machine learning to design the next generation of
components and systems as well as measurement systems is an emerging line of research in the photonics community. The hope is that the
machine learning will enable a new generation of transformative photonic components and systems that can outperform current solutions in
terms of: performance, flexibility, reconfigurability and power consumption. The strength of machine learning is to find effective solutions for
problems that are highly complex such as; realizing power efficient long-reach high-throughput optical communication systems, low-noise lasers,
repetition rate and spectrally reconfigurable optical frequency combs, multi-purpose photonic integrated circuits, secure communication systems
and performing measurements at the quantum limit. The purpose of this issue of JSTQE is to highlight the recent progress and trends in
utilizing machine learning techniques for developing next-generation of photonic communication and measurements systems. Areas of interest
include (but are not limited to):
Optical components
 Semiconductor and fibre based lasers devices
 Optical frequency combs
 Programmable multi-purpose photonic integrated circuits
 Fibers
 Optical amplifiers
Optical communication systems
 Flexible transmitters
 Constellation shaping
 Spectrum shaping
 Fiber-optic channel impairment mitigation
 Free-space optics
Classical and quantum measurement systems
 Biomedical imaging
 Characterization of lasers and frequency combs
 Quantum limited phase sensing
 Quantum key distribution
 State estimation in cavity opto-mechanics
Optical networks
 Performance monitoring
 Optimization
 Security
The Primary Guest Editor for this issue is Darko Zibar, Technical University of Denmark. The Guest Editors are: Sergei Turitsyn, Aston
University, United Kingdom; Bahram Jalali, University of California Los Angeles (UCLA), USA; Keisuke Kojima, Mitsubishi Research
Laboratory, (MERL), Boston, USA and Marija Furdek, Chalmers University of Technology.
The deadline for submission of manuscripts is October 1, 2021. Hardcopy publication of the issue is scheduled for July/August 2022.
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Preliminary Call for Papers

Preliminary Call for Papers
Announcing an Issue of the IEEE

Announcing an Issue of the IEEE

JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Lidars and Photonic Radars

JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

LidarsSubmission
andDeadline:
Photonic
Radars
December 1, 2021
Hard Copy Publication:
September/October
2022
Submission
Deadline:
December 1,
2021

Hard Copy Publication: September/October 2022

The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Lidars and Photonic Radars. The
emerging field of Lidars and Photonic Radars has opened up new horizons for extensive transfer of state-of-the-art technologies coming from
areas of quantum
lasers and
electro-optics(JSTQE)
to high-precision
wireless
detection and
sensing. Lidarsinhave
developed
fast that Radars. The
The IEEE Journal oftheSelected
Topicselectronics,
in Quantum
Electronics
invites
manuscript
submissions
Lidars
andsoPhotonic
they areand
becoming
the keyRadars
sensors inhas
applications
including
autonomous
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(AR) and
reality (VR), etc. technologies
Photonic
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Nonlinear Integrated Photonics
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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
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Advances on nonlinear integrated photonics for quantum applications
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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: TBA;
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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IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz, Email: c.tanlutz@ieee.org
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
•
•

PDF manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts over the
standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of ALL authors are mandatory, photographs are
optional.
See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html

JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published papers.
Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating the distinction between a submitted paper and previous publications.
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