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Editor’s
Column
DOMINIC SIRIANI

Happy 2022! In the new year, there are many new happenings in the IEEE Photonics Society. First off, I’d like
to welcome our new Society president, René-Jean Essiambre! We’re excited to have René at the helm, and we
look forward to his leadership over the next two years.
Please be sure to check out his first President’s Column
for his inaugural Newsletter message to the community.
Speaking of Society presidents, we’re privileged to
have a special contribution from past-president, Robert Bartolini. Over 40 years ago, Dr. Bartolini started
the very first Newsletter for the IEEE Photonics Society
(then known as the IEEE Quantum Electronics and Application Society, or QEAS). Dr. Bartolini, in his piece,
reflects on that time of the early QEAS, its evolution,
and the bigger picture of the advances in technology and
photonics. It gives a great sense of our heritage as both a
professional society and a scientific field.
It’s apropos to have Dr. Bartolini contribute to this
issue of the Newsletter, as this is the beginning of a new
phase of the publication he started. Beginning with this
issue, the IEEE Photonics Society Newsletter will now
be available as a web-based publication. You will now be
able to access all articles, news, and interviews at the new
website at photonicssocietynews.org. We hope this will
help us better serve our Society and professional community. We look forward to engaging with you online!
These changes in the new year are exciting, and we’re
looking forward to the new opportunities they present.
However, you can expect the same great content you’ve
consistently gotten over the years to continue.
“In this issue, you’ll find our usual hallmark columns, including the research highlight on reconfigurable optics by Francesco Morichetti and Andrea
Melloni from Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano, the industry engagement piece guest-authored by Dr. Sarmishtha
Satpathy of Openwater, a leadership interview of Niamh
Kavanagh, and spotlights on a number of young researchers in Photonics Worldwide.”
As we begin this new year and new phase of the
Newsletter, we continue to invite you to engage with us.
We look forward to our interactions online and the opportunity to provide you with new content and offerings.
As we begin this evolution, we want to hear from you to
know how we can best serve and represent you. So please
reach out to us via the new contact form on the website
or email us at ipsnewsletter@ieee.org. We look forward
to hearing from you!
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President’s
Column
RENÉ-JEAN ESSIAMBRE

It is an honor to serve as the incoming President of the IEEE
Photonics Society for 2022 and 2023. In this capacity, I am
hoping to best serve our members and deliver on what they expect from a Society that represents them. In my new role, I will
help a body of volunteer leaders accomplish their objectives
with the support of the Society staff, who are instrumental to
achieving our goals. I also wish to increase the visibility of the
field of Photonics and bring together the technical community-at-large around the world.
I would like first to extend my gratitude to our Past-President, Carmen Menoni, who has been devoted to the IEEE
Photonics Society and led it expertly in the very challenging
environment of a worldwide pandemic of 2020 and 2021. Carmen will continue her involvement with the Society and chair
Committees, such as the Strategic Planning Committee, whose
charter is to help define the objectives of the Society in a time
frame up to 5 years, and the Humanitarian & Public Imperative Committee. As Past-President, Carmen will continue to
play the role of adviser and lead several special projects.
For the past 2 years, the worldwide pandemic has had a
tremendous impact on our members and the Society. The scientific and technical conferences have been mostly virtual and
other avenues for in-person interactions, such as at work, have
been strongly curbed. This has limited the development of
new networking opportunities, especially valuable for young
researchers and students. Fortunately, the widespread availability of high-bandwidth communication has enabled more effective remote collaborations and reduced isolation. It is worth
remembering that the democratization of high-speed communications is a direct consequence of photonics innovations, including the discovery of low-loss optical fibers, the invention
of the laser, and the development of high-speed modulators
and receivers to name a few. This is a collective accomplishment that the photonics community should be very proud of.
It can also be a source of motivation to explore new frontiers
with photonics!

I would like to welcome to the Board of Governors (BoG)
our four newly Elected Members, Tom Clark, Amr Helmy, Roland Ryf and Elaine Wong, as well as our new Vice-President
(VP) of Conferences, Zetian Mi. All are new BoG members
starting in 2022.
This seems like a good opportunity to present the involvement of Society volunteers to the BoG structure. A chart of
its voting members is displayed in the figure below. On even
years, the BoG is composed of 19 voting members while on
odd years, it is composed of 20, the additional member being the President-Elect. Each year, four new Elected Members
are elected by the Society’s members, each with a mandate of
3 years. One of the most important missions of these Elected
Members is to represent member views and interests. The four
VPs oversee specific areas of the Society’s activities while the
Secretary-Treasurer keeps track of financial conditions and reports them to the BoG. The Past-President develops a longterm view for the Society and provides advice to the current
President. The President-Elect serves in a development role as
an incoming President and assumes the role of the President
once the position becomes vacant. The President’s role is to
lead the BoG and bring forward the action items for discussion or vote. The Society’s staff provides the support needed for
proper operation.
The next conference of the Society is OFC’2022, from
March 6 to 10, 2022, in San Diego, California. The format
is hybrid, with in-person and virtual attendance. Exceptional
measures are being put in place to ensure the safety of the inperson attendees and exhibitors. OFC events and show floor
programs have also been expanded to meet the needs of both
in-person attendees and those participating online. The Exhibition will encompass three theaters, Market Watch, a Network Operator Summit, and a Data Center Summit, as well as
more than 15 additional programs and panels, on high-level
(continued on page 28)

IEEE Photonics Board of Governors structure chart, as referred to in paragraph 5 of column.
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Research Highlights
Shaping Light Beams with Programmable
Photonic Circuits
Francesco Morichetti and Andrea Melloni
Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano
1. Introduction—Molding the light
Light has several properties, namely amplitude, phase and polarization. If we are able to manipulate these properties as we
like, we would have the power to control the light. Conceptually this is a simple story, but in real life we need suitable
technologies and devices to get it. In a famous book by J. Joannopoulos [1] we read how we can mold the “flow” of light
by making the light propagate though suitably structured
materials, i.e. photonic crystals, having some spatial periodicity of the dielectric permittivity along certain directions. The
physics behind is rather simple: optical beams can self-sustain
and propagate (or self-inhibit and be stopped) depending on
the constructive (or destructive) interference among different
time-delayed portions of the same beam. So, we can engineer
allowed and forbidden directions of propagation for the light
and, at least within certain limits, control its speed, provided
that we can build such periodic structures with an accuracy
well below the optical wavelength.
A similar concept applies if we want to mold the “shape”
of light, that is if we want to design light beams with suitable amplitude, phase, and polarization characteristics. In
principle, this control can still be operated by exploiting
self-interference of different portions of the same beam. But
we need a suitable technology. An option is offered by spatial light modulators (SLMs), that are kind of optical screens
where each pixel can be individually controlled to introduce a
controllable local phase shift in the wavefront of the beam [2].
SLMs can have a very high resolution (thousands or millions
of pixels) and provide a reliable commercial tool for applications where size, cost and speed are not a big issue. However,
there are a bunch of emerging applications that require fast
manipulation of free-space optical beams, together with integrability with other optical functionalities, small size, lowpower-consumption, and low-cost.
In this scenario, programmable photonic integrated circuits (PICs) are likely to be a promising technology. Here we
illustrate the main properties of programmable PICs and we
explain why they can be a game-changer for the generation,
control, and detection of free-space optical beams.

2. Programmable Photonic Circuits
Programmable PICs are general-purpose meshes of elementary
2x2 tunable beam couplers implemented by using integrated
optical interferometers [3]. To some extent, they are the photonic (analog) counterpart of electronics (digital) FPGA [4].
Fig. 1(a) shows an example of programmable PIC made of a
4
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Figure 1. (a) Schematic of a programmable PIC made of a mesh
of cascaded tuneable MZIs. (b) The mesh is integrated in a photonic chip bridged to a CMOS ASIC hosting the electronics for
the monitoring and control of the programmable PIC.

mesh of diagonally cascaded Mach-Zehnder interferometers
(MZIs), but other topologies can be designed with either feedforward or recursive configurations [1]. Each MZI can control
the amplitude and the phase of the optical field at its output
ports, in such a way that the light can be coherently addressed
to the output ports of the mesh with arbitrary-controllable amplitudes and phases. Mathematically, a mesh with N diagonal
rows of M cascaded MZIs can implement any arbitrary N × M
linear transformation [5].
High-index-contrast photonic platforms, like silicon photonics, enable the integration of programmable PICs with
hundreds of MZIs on a few-square-mm chip. As unique property, these circuits can self-configure with simple algorithms,
which automatically set the MZIs to their optimum working
point [1,6]. The MZI tuning is operated by means of integrated phase shifters, with a time response ranging from a few
ns (thermal actuation) down to ns time-scale (electrooptic actuation). Each MZI (or a subset of MZIs) is monitored by a
photodetector integrated in the photonic chip and is controlled
by a local feedback loop, without the need for global optimization techniques. The front-end electronics can be integrated
in a CMOS ASIC bridged to the photonic chip [see Fig 1(b)],
which can also host the analog control loops for the self-stabilization of many MZIs [7]. Thanks to the modular topology and
parallel implementation of the control system, programmable
February 2022
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PICs can be scaled up to circuits with many optical I/Os without increasing the complexity of the overall control.

3. Beaming “Perfect” Beams Through Obstacles
If we want to generate, or receive, arbitrarily-shaped free-space
optical beams, we need a programmable optical antenna. A
possible implementation exploits an optical antenna array controlled by a programmable PIC. In integrated photonics, an
optical antenna array can be realized by using a set of grating
couplers arranged in 1D [Fig. 2(a)] or 2D [Fig. 3(a)] configurations. By connecting each antenna of the array to an output
waveguide of the programmable mesh, the amplitude and the
phase of the light emitted (or captured) by each element of the
array can be controlled independently.
From here on we consider the case of beam generation (transmitter side), but the same considerations apply for the antenna
array employed at the receiver side. The spatial resolution of the
radiated beam is related to the number of optical antenna elements integrated in the photonic circuit, that is to the port count
of the programmable PIC, which provide the pixels, or equivalently the spatial harmonics, available for designing our beams.
Besides the large flexibility in generating arbitrary field profiles, controlling optical antenna array with programmable PICs
enables the creation of “perfectly” shaped beams even if the antennas are not perfectly fabricated [8]. For instance, Fig. 2(b)
shows that the far-field pattern generated by a 1D array of four
identical antennas (top) is dramatically distorted by the presence
of amplitude and phase errors due to fabrication tolerances (center); this effect can be automatically compensated by the programmable PIC (bottom) that redistributes the optical intensity
of the excitation field among the antennas and introduces a suitable relative phase shift to recover the desired beam pattern.
Further, light beams can be suitably shaped to bypass obstacles
in the free-space path, which introduce wave-front distortion or

scattering effects. Fig. 2(c) shows that the field pattern measured
without any obstacle (top) is substantially distorted when the
beam propagates though a diffusive medium (center), but this
effect can be mitigated by the action of the programmable PIC
that automatically self-configures to recover the desired beam
shape (bottom). The goodness of beaming through obstacles improves with the number of optical antennas employed to shape
the beam [in Fig. 2(c) only four antennas are used]. Notably, the
tuning procedure of the programmable PIC does not require any
prior information on the nature of the obstacle, and the resulting
tuned settings can effectively be used for the identification and
recognition of unknown obstacles. Because the MZI mesh can
generate any output amplitudes and phases, obstacles with arbitrary amplitude and phase profile can be bypassed and/or recognized, provided that they maintain some degree of transparency.
For example, we could imagine readout systems for multilevel
(amplitude and phase) bar codes as well as generators of optical
beams that are tailored to propagate almost unaffected though
particle systems, fog, or turbulent environments.

4. Beaming More Beams
to Beam More Information
Light beams can carry information. This is obvious thinking
about fiber-optic communications. And looking at the recent evolution of fiber-optic communications towards ultrahigh capacity systems exploiting space division multiplexing
(SDM) [9], we understand that, if we are able to simultaneously handle many light beams with a single device, we can
hugely increase the amount of information that we can transmit. So, it exciting to realize that programmable PICs can be
used to simultaneously create, manipulate and detect multiple
free-space optical beams. And, more important, these beams
are inherently orthogonal, meaning that they can be processed
with no mutual cross-talk.

Figure 2. (a) A programmable PIC can be employed for the control of the optical field radiated by an array of optical antennas. Panel
(b) shows, respectively, the far-field pattern radiated in case of perfect antennas (top), the effects of amplitude and phase errors due
to imperfections in the optical antennas (center) and the desired beam automatically recovered by self-calibration of the programmable PIC (bottom). Panel (c) shows the pattern observed in the far field without any obstacle in the free-space optical path (top),
the distortion introduced by propagation through a diffusive medium (center), and the beam that is automatically recovered by the
programmable PIC (bottom) (adapted from [8]).
February 2022
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Figure 3. (a) An optical antenna array controlled by a programmable PIC can simultaneously radiate and receive several orthogonal
beams with same wavelength and polarization. Example of beam pairs radiated in (b) different directions or (c) with different shape
(reproduced from [10]). (d) Real time compensation of time-varying effects, due for instance to dynamic changes in the optical path,
can be achieved by exploiting the self-adaptive properties of programmable PICs used at the transmitter and/or receiver side of the
optical link (reproduced from [11]).

Figure 3 shows the optical beams than can be generated by a
2D array of 9 grating couplers arranged in a 3x3 square optical
antenna array and controlled by a silicon photonic programmable PIC. For example, the mesh can be configured to transmit beams that are steered to different directions (b) as well as
beams that are shaped according to different modes (c) [10].
Notably these beams share the same wavelength (1550 nm) and
polarization (transverse electric, TE), so their distinguishability is only related to their spatial orthogonality. In principle,
with an array of M optical antennas, up to M orthogonal beams
can be simultaneously handled, this feature enabling the implementation of high capacity FSO SDM links. In this scenario,
the self-adaptive nature of programmable PICs enables the possibility of automatically establishing optimum FSO communication channels [11] and of compensating for dynamic changes
in the link [see Fig. 3(c)] caused by, for instance, moving obstacles or atmospheric turbulence. Finally, the implementation
of the programmable PIC on a standard photonic platform
enables integration with many other devices for functions like
wavelength filtering, (de)multiplexing, and fast time-domain
modulations, thus enabling implementation of sophisticated
and advanced all-optical processing of FSO beams.

4. Final Remarks and Perspectives
In a world where any kind of device will be ever more connected and need to exchange huge amounts of data, flexible,
robust and wideband wireless optical connections are expected
to play a key role. The capability of shaping and manipulating
free-space optical beams with arbitrary shapes and controllable
properties is essential in a variety of rapidly emerging applications from autonomous drones to wearable technology. Working with a multi-disciplinary team of researchers, supported
by the EU Future and Emerging Technologies Program Super-Pixels [12], we are exploring the application this technology for microscopy, quantum communications, environmental
6
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monitoring and endoscopy. The way we see and sense the world
around us is evolving rapidly. And the possibility of molding
light beams with small photonic chips is something that that
can facilitate and speed up such a transformational process..
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The Early History of the
IEEE Photonics Society Newsletter
By Dr. Robert A. Bartolini, Life Fellow of the IEEE,
Founding Editor of the IEEE Photonics Society Newsletter
In this article, I present a perspective from: 1) my 30 years of
volunteer service during the formative years of what is now
the IEEE Photonics Society and 2) my personal experiences in
helping to create and guide some of the photonic technologies
that “drive” the world in the 21st Century.
I became an IEEE member in 1962 (60 years ago) while
I was an Electrical Engineering student at Villanova University. In my last semester (Spring 1964) at Villanova, I took a
course on Materials Science. The last chapter of our textbook
talked about a new device that was demonstrated in 1960. It
was called a LASER and I was “hooked” immediately.
In 1964 two events began to shape the world of the LASER:
1) Townes, Basov & Prokharov shared the Nobel Prize for
their pioneering work on lasers and
2) an Intersociety Joint Council on Quantum Electronics was formed by IEEE/ED, IEEE/MTT, AIP/APS and
OSA. This joint council was the beginning of what is
now the IEEE Photonics Society.
At this same time (Fall of 1964), I began working on my
master’s degree, as a graduate teaching assistant, in the SolidState Device Group at Case Western University. In the spring
of 1965, my advisor, Dr. Wen Ko, and I both members of the
IEEE Electronic Device Society (ED), received Volume 1/Issue 1 of a new IEEE Journal. It was the Journal of Quantum
Electronics (JQE), and it was published by the Joint Council
on Quantum Electronics. By this time, semiconductor diode
(GaAs) lasers were being developed at several research laboratories. Dr. Ko felt that Si or Ge, both of which were well developed as transistor materials, should be studied, as well as
GaAs, as a possible laser material candidate. But both Si and
Ge were indirect semiconductors and thus, were not suitable
for a laser material. Then we discovered a published manuscript which suggested that Ge in a PNP transistor structure
(as opposed to a PN diode structure for GaAs) could produce
a laser if the NP part was a tunnel diode which could provide
a direct carrier effect and thus, become a laser. My master’s
thesis was thus, an attempt to observe radiative recombination of direct tunneling electrons by luminescent means. I
used equipment at General Electric Lamp Division which
was nearby in Cleveland.
Upon completion of my master’s degree in 1996, I joined
the technical staff of RCA Labs in Princeton, one of the developers of GaAs semiconductor diode lasers. Because of my
continuing interest in lasers, I began investigating laser optical
data storage systems. At this time, I met Dr. Joseph Bordogna
(IEEE President, 1998) who had worked for RCA but was now
a Professor at The University of Pennsylvania in Philadelphia.
I became one of his first Ph.D. students and completed my
February 2022
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Ph.D. in 1972. My dissertation was on optical data storage using relief-phase holography. During this time frame, I was attending IEEE QE Council technical meetings such as CLEA in
1969, first Topical Meeting on Optical Fiber Communication
(OFC) in 1975 and CLEOS in 1976 to name a few.
In 1978, the IEEE Quantum Electronics & Application
Society (QEAS) was formed from the IEEE QE Council. Dr.
Henry Kressel, my VP at RCA Labs, was the first president of
QEAS. Henry “suggested” that I begin a Newsletter for QEAS.
So, in the Fall of 1978, Volume 1/Issue 1 was published and
distributed to the 2600 members of QEAS. I was the Editor;
Milton Chang and Susanne Stotlar were Associate Editors and
Milton Birnbaum was staff photographer. The first newsletters
were published twice a year (Spring & Fall). The newsletter’s
goal was to provide information to the membership about conference schedules, chapter news, journal publication deadlines,
photos of conference events (including honors & awards) and a
President’s report.
In 1982, I became president of QEAS, and Susanne Stotlar took over as Editor of the Newsletter. In 1985, QEAS became the Lasers & Electro-Optics Society (LEOS), and I was
on the OFC Steering committee and, an IEEE LEOS Traveling
Lecturer. In 1989, I was General Co-Chair (with Paul Liao)
of CLEO. I was also Co-Chair of many other Conferences and
Topical Meetings. In 1989, Paul Shumate became the Editor of
a new IEEE LEOS publication, Photonics Technology Letters.
He asked me to be an Associate Editor who would handle new
photonic application manuscripts. I held that position for the
next 20 years.
Today we are the IEEE Photonics Society, a renown international society.
In the early years of the society, some questioned whether
the laser would ever become a useful device. Today the question is what the laser is NOT useful for? Almost every industry
has found exciting uses for the laser (medical, military, telecommunication, data storage, civil engineering, lighting and
manufacturing to name a few). The use of the LASER in these
fields have literally changed the world!
The LASER binds our photonic technologies together, but
the newsletter is the “glue” that binds our membership (technologists) together. Every time I read a copy of the latest IEEE
Photonics Society Newsletter; I feel a sense of pride as any parent feels when watching their child succeed in life.
For me, personally, two technology events shaped my
adult life. 1) The launch of Sputnik in October 1957 by the
Soviet Union. At that time, President Eisenhower spoke to
the nation about Sputnik and stated that our country needed more engineers. I asked my High School Physics teacher
IEEE PHOTONICS SOCIETY NEWSLETTER
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what engineers do? He said that scientist make scientific
discoveries, but engineers make useful technologies from
those scientific discoveries, technologies that can change
the world. Sputnik guided me into my profession, Electri-
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cal Engineering. 2) My awareness of the development of the
LASER in 1964 while attending Villanova for my Electrical Engineering degree. The LASER guided me into my
career, Photonics.
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Industry Engagement
Life at a Photonics Startup: Lessons Learned

Working at Startups: A Close-up View
By Dr. Sarmishtha Satpathy
Openwater
Startups, particularly tech startups, have been having a golden
time, with some stellar success stories. It is easy to feel like you
just missed the next Facebook (Meta?), Uber, Tesla or Amazon,
with regards to being an early stakeholder, envious of those
lucky first few hundred people who surely must have gotten
a lion’s share as a perk for working there. At the same time,
working at a teeny ‘company’ with barely any stationary and
paltry online presence can also be a leap of faith that few would
want to undertake, even when you logically understand that
the next big thing is probably in that foundling stage right
about now. ‘Risk vs rewards’ is not a catchphrase exclusive to
investors—it applies to any decision you take in life. Through
this article I hope to take away some of the perceived, and some
very real fear, of embarking into uncharted territory with a
startup where you are not the founder, just the employee.
Working for a startup can be scary AND exciting, particularly if you get the opportunity early on in your career, when
honestly, everything is scary. It can be an extremely rewarding and educational experience, especially with the right team
and technology. As with most decisions, there is no straightforward ‘right’ answer, and it depends on your unique situation and preference. There are many factors that come to play
when deciding the right job (startup or otherwise)—financial
status, long term plans, immigration status, personal and family situation, interests, location, flexibility, relevance to your
specialization, preferred working and management styles,
and a lot of other things—all of which need to be considered,
weighted by the importance each of these factors merit for you
personally. We will discuss how all of these deliberations are
relevant when deciding your foray into the startup world, and
if it seems like I am playing both sides, it is because I am and
because I would like to paint a clear picture more than I want
to paint a pretty one.
There are multiple stereotypes and myths about startups
that one hears: there’s no job stability, you have to put in 16
hours a day, the company could be shut down in a week, you
work out of a garage with barely any funds, and possibly, at
the end, you get bought out, and with your impressive share of
stocks, you can easily hit millions. Like with other generalizations, these originate from a few experiences and truths, but
have been handpicked, twisted and exaggerated to disproportionately increase the ‘high risk/high reward’ aura of startups.
In essence, working for a startup is not very different from
working for a larger company—you are employed for your specific set of skills, with a monthly salary, health benefits, stocks,
with a contract, possibly even a 401(k), other in-house perks,
etc. You have goals and deadlines that you need to achieve, your
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employment and career development is basically contingent to
your performance. The top leadership is critical in setting the
tone for the company’s culture and values, including honesty,
transparency, and also in making the key decisions that matter in terms of financial health, raising money and exit plans.
The major difference is that you have a smaller team, possibly
limited resources (though that varies from startup to startup),
and hence your purview will include a broad area as all responsibilities are shared with a small team. If your company has external financing, you have to show your progress periodically,
and your survival until making a profit is often determined by
your ability to convince your board of your viability to make
profit some future date, and securing intermediate financing
as required. And that determines all that you do during your
time there, and for how long you have a paying job there. So
yes, there are some high stress weeks where you need to get
things done by a deadline (and these are often things that have
not been done before, especially in the realm of hard tech, so
it can be challenging), and that can demand longer hours and
some weekends occasionally, which again, is not that different
from a bigger company.
On your quest to achieve these goals, you acquire many
skills in addition to what you were hired for. You learn to collaborate and work with a small team of people and to play
to each other’s strengths. ‘This is not my problem’ mentality
doesn’t really stick in a startup environment where the whole
team is affected by the company’s performance directly. Being
a small team, everyone plays a critical role in determining the
progress. While in my opinion it is a great feeling and an opportunity to be challenged and engaged, it does mean there are
multiple single points of failure. As for stability, in many ways
an employee is more indispensable at a startup because of low
redundancy, especially if you’re doing decent work, and you
have a greater impact on the company culture so it is harder to
swap/replace people unless absolutely necessary, which leads us
to the dreaded ‘well, what if it IS necessary due to low funds?’
question. The answer to that my friends, is yes, sometimes
startups do go under. But it isn’t a sudden departure or depletion or bankruptcy, it is gradual- something that the company
knows at least a few months in advance, and it comes back to
the honesty and transparency of the people in charge as the
consequences greatly depend on how they handle it. If your
leadership is sound, honest and keeps their people’s best interests at heart, they will cultivate a culture of openness where
people feel free to ask the hard questions, get an honest answer
(including about things like viability, feasibility and financial
health and lifespan) and can make decisions accordingly. If you
IEEE PHOTONICS SOCIETY NEWSLETTER
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are extremely lucky, you will have a few mentors and friends
who want you to succeed and your willful departure does not
resemble an acrimonious divorce. That said, voluntary downsizing also happens, especially in startups struggling to stay
afloat. I would argue that willful or unnecessary firings happen
more regularly in the corporate sector than in startups, and the
rise of the ‘hire fast, fire faster’ mindset is painfully gaining a
foothold. The pandemic has made it abundantly clear that in
the face of perceived crisis, most companies play it safe and
err on the conservative side. As an employee in a startup, you
can easily make yourself integral to the team by doing decent
work, being open to learning and playing well with the others,
making you extremely hard to replace, so that is not a decision
that the management makes lightly.
To offset the ‘positive’ things that I have said about startups,
let me share something not quite as glamorous—while it is true
that you get stocks and are positioned to possibly hit the jackpot IF your company IPOs or gets bought, it is not as common
or as big as it is made out to be. Tech companies generally give
you bigger paychecks, and some stocks too, and the steady increase of a well-established stock could easily overtake the gains
of your startup stock value increasing, but hey, it HAS happened, and often enough to make it a stereotype, so you never
know... Of course, the equation is different if you’re the founder
or a primary investor. Money always begets more money. Think
about it as buying 10 shares vs. a million. Even when the per
share price increase is the same, the bigger your stake, and the
more meteoric the share price, the more impressive your profits.
Additionally, there are some smaller everyday aspects that
matter to varying degrees for different people. Many frameworks that are taken for granted at larger companies simply do
not exist at startups, at least till somebody builds it. Mentorship, for example, will likely not be an established practice at
a startup because everyone is running full steam ahead, and
also because you have a smaller pool of people, and everyone is
more or less uniquely skilled. I personally think this is one of
the more important aspects of working at a startup—you meet
fewer people, so if you need to expand your network, you have
to put in some time and effort. It is likely that you meet some
real bigwigs, like VCs, investors, KOLs because very likely you
deal with an important aspect of the project. The support for
career progression, and development may vary from startup to
startup depending on how important the management feels it
is, and how much time and resources they can afford for it. This
might again be something that is driven by your initiative.
Diversity and finding someone exactly like you is also harder because of the small pool. This can get challenging at times,
especially if you feel unheard or misunderstood and seek somebody with shared experiences. Immigration is often handled
more fluently at larger companies, being well aware of the
immigration processes and requirements, but at startups, this
might be a discussion that you have to bring up, push for and
lead, although usually most employers are aware of the need to
support immigration for their employees.
The lack of structure in terms of appraisals, feedback, bonuses, promotions and raises can possibly be a challenge, but on
the flip side, as an employee at a smaller company, you can influence these decisions and frameworks as they get built. These
10
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things often take a backseat while the startup is still trying to
take off, with everything non-critical being held off for a later
date, when there is time to breathe or when the employees feel
the need for them. All of this is subjective to each startup (larger
companies usually get a more rigid structure owing to a larger
workforce), and I must reiterate the importance of the company’s culture and top management which often dictate how these
aspects are set, although the employees often have a strong influence on these aspects as well. Other differences may include:
smaller pay package for startups, with stocks to make the offer
lucrative; less rigid framework for documenting and reporting
work at startups; need for teammates being more collaborative
and possibly work in close quarters; less vertical and horizontal
room for movement in startups, or rather, fewer ‘bins’ since each
person could possibly be a department; less clear definition of
what each day will look like at a startup - none of which are
positive or negative, but just a different way things are.
I will aim to enumerate some of the dis/advantages of working for startups and also some homework one can do to ensure
a good fit, as much as possible, but please be aware that while
I have tried to garner information about various startups and
larger companies, it is still the opinion of one person, and to
get a deeper understanding, it is always best to talk to multiple
people, from relevant backgrounds.
Advantages:
1) Hands on experience and a close up view of end-to-end
processes for how products are conceived and developed.
2) Great teaching experience since you handle a lot of responsibilities and projects.
3) Direct exposure to workings of the business side of
startups, including pitching, soliciting funding, legal
framework.
4) Potential for exposure to relevant contacts (and fewer
number of intermediate people between you and anyone
higher up in or out of the company that you might need
to interface with).
5) Amazing learning ground if you are planning to form
your startup, due to #1 to #4.
6) Career growth can be great if you prove yourself to be
vital to the company’s growth, age and experience do
not matter as much and you can take up projects much
more impactful than your age/position would normally
dictate!
7) You have more of a say (in most cases) in your company’s direction than at a larger company.
8) The experience of launching a product is highly valued
in most circles and can give you a leg up at your next
job.
9) People often feel like they do more relevant and meaningful work because of the direct impact they have on
the company.
10) There are a number of ‘alternative’ job paths you can
take after enough startup experience—product management, startup consultant, VC, startup founder, be
an adjunct professor, or go work for your own company!
11) Stocks—most startups use ‘stocks’, or a small % of the
company as the carrot to hire you, which works similar
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to stocks you would buy on the stock market. The draw
is that this will be given to you at the present-day valuation of the company, which can increase a lot if your
company does well, especially if it gets bought.
Disadvantages:
1) Typically, more demanding hours than a standard industry job, with periodic high-stress days/weeks (this
part is similar to the kind of activity during the end of
the financial year or quarter or product launch in some
companies).
2) Not very easy to switch teams as there are not a lot of
teams/people in a small-sized startup.
3) Finding a mentor is harder in a small company where
everyone’s job and skill set is more unique.
4) Sometimes the support for other career development
(conferences, courses) might be lower, depending on the
company’s financial health, bandwidth and business.
5) Goals sometimes change.
6) Not always a good situation for someone who plans to
stay in the same company for really long.
7) Less certainty/stability than some other corporate jobs.
8) Often there is no structure for yearly pay raise, bonus,
promotion or performance reviews, since the main priority is keeping the company afloat.
9) It is a different culture than working for bigger companies
With all this in mind I would still say that my experience
in the startup world has been exciting, educational and fulfilling, and I would not mind if my next job was at a startup too
(keep in mind all this is without me hitting the jackpot). I feel
like I am doing important work in different capacities, and am
actually significant to my company and its direction, and am
learning beyond my years.
If you are considering working for a startup there are a few
things you can research to help make you an educated decision.
A lot of the information is online these days and professional
social networks can be very useful if well utilized. The most
important factor, at least according to me, is being aware of
your own preferences. More often than not, a preference is just
that—not an indication of something good or bad - and when
you think about what’s important to you, it helps guide your
decision towards creating the life that you want for yourself.
There are no assurances in life, and an informed guess is the best
you can do at times. Beyond that, it helps to look at situations
as training lessons—you learn to love or you learn to avoid. In
addition, I do believe there is something to be gained by working at larger and smaller companies, and the skills you develop
in each setting are crucial and complementary to each other.
Here are some questions you should try and get answered
(although some of it might be confidential) or general areas
you should pay attention to:
1) What is the funding situation (more to the point- how
many years’/months’ worth of funding)?
2) How many people are working on the team?
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3)
4)

Who are the investors?
What is the technology (in as much as can be disclosed)?
What are the challenges to that technology? What are
the competing technologies like?
5) Get a feel for the team dynamics and company culture.
6) Try to find out any red flags: how many ex-employees
have quit? Why, and how was that handled? How does
the team talk about each other and their life at the company? Do they seem respectful? Do they seem happy?
How open does the culture seem?
7) Might seem trivial, but is there any diversity on the
team?
8) The CEO and top management are an important part of
the deal—not just for the obvious ‘flagbearer’ reasons,
but also because of how much influence they have on
the company, especially with a small team. The culture
comes from top-down. Respectable, strong, well-qualified leadership always bodes well for the venture.
9) Talk about the company’s roadmap—ask questions
where you feel it’s necessary.
10) One thing to note is that there is a difference between
excitement and fanaticism, and respect and deification.
It helps to be able to distinguish these because often
that can be the difference between a sound proposition
with legs vs. a bubble.
A good job opportunity can be more than a salary, and
I am a firm believer in ‘everything finds its way,’ but a rewarding career can definitely be helped along by covering
your bases, being attuned to your gut, and allowing yourself
to say ‘yes’ as well as ‘no.’ Being skilled, hardworking and
passionate will ensure that no matter where you work, the
project will benefit from your participation, and if this is not
valued enough, you can have or create other opportunities
that will. Above all, talk to others who might have relevant
information, do your research, but trust your own judgment,
and then make the most of any opportunity that you get.
YOU are the prize!!!

A Bit About the Author
Dr. Sarmishtha Satpathy is a biophotonics researcher with a background
in noninvasive functional detection
of neural activity and other novel optical detection and stimulation techniques. She currently works for a
neural diagnostics startup company
‘Openwater’ in San Francisco, as an
Optical Scientist. She is also an active member of the photonics and STEM communities, having served on committees of SPIE, Optica and SWE, and is
an avid advocate for DEI in STEM. She is very passionate
about food and travel, and enjoys making and drinking floral lattes.
She is originally from India, currently based in San Francisco, California, USA.
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Get to Know Your IEEE Photonics Society Leadership
Niamh Kavanagh
Video Product Owner at Verizon Connect
Chair of the Diversity Oversight Committee of IEEE Photonics Society
Our volunteer leaders are the driving force
behind the IEEE Photonics Society’s mission. This column commemorates leaders who have made a positive impact on the
photonics community around the world. In
this issue, Niamh Kavanagh, IEEE Photonics Society Diversity Oversight Committee
Chair, is featured.

What is Your Current Professional
Job?
I have recently started a new job, working as a
video product owner with Verizon Connect (based in Ireland).
I work on their core product—Reveal—which tracks vehicle
fleets and enables managers to monitor daily operations, reduce
costs, increase productivity and stay on top of vehicle maintenance. This incorporates Verizon Connect Integrated Video
where the power of HD video, AI and driver-data join forces to
proactively mitigate accident risk and encourage safer driving.

What Role Does Your Volunteer Leadership
Position Play for IEEE Photonics Society?
What Challenges Do You Face?

PHOTO CREDIT: DR. NIAMH KAVANAGH

Some critical elements of our strategy include:
• Implementing the Society’s “Commitment
to Diversity”: The IEEE Photonics Society
is committed to providing equal opportunity to scientists and engineers, regardless
of ethnicity, race, nationality, disability, socioeconomic status, sexual orientation, religion, gender, age, and/or personal identity.
Our policy is to continually improve our
practices in order to build and maintain an environment
that reflects the rich diversity of the photonics and optics
scientific community.
• Instilling values of ‘Intersectionality’, such as respecting the
voices of those most affected by issues by Centering their
voices and respecting their goals for their communities.
• Following a disaggregated data approach to ensure that
data collection does not overlook the experiences of individuals with intersectional identities and from marginalized groups.
• Identifying champions to lead the Society forward
through our “Change Champion” program. Showcasing
volunteers and leaders facilitating positive change and
empowering others in the photonics and optics community. Such volunteers advocate for diversity and inclusion; lead altruism projects; organize strategy sessions
to implement new ideas; have proven professional development practices, share; etc. The Society provides champions opportunities to attend cross-disciplinary conferences, to spark new ideas, connections, insights to bring
back to Society and their scientific work. Change Champions, in turn, become trusted ambassadors, influencers, and organic recruiters, who provide leadership
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I have been volunteering with the IEEE Photonics Society in
several leadership capacities in the equity, diversity, and inclusion (EDI) sector since 2017. The Diversity Oversight Committee appointed me as chair in 2021. Our committee ensures
that all areas of the Society reflect the global diversity of the
community it serves. The Society is committed to broadening
the range of people and views involved in developing and leading tomorrow’s photonics technology.
As chair, I am responsible for overseeing the development,
execution, and analysis of our worldwide EDI strategy and
gender diversity, young professionals, and multicultural outreach activities.

What Do You Want to
Accomplish as a Volunteer
Leader This Year/Next Year?
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and create new avenues for diverse engagement in the
community.

Why Photonics? What was Your “Photonics
Moment?”
When I was a teenager, I saw a magical fountain performance
that sparked my curiosity in the science of light. As I stood
there watching the colorful streams of water meet, I wondered
how the light followed the water; wasn’t it meant to move in
straight lines? When I chose the topic of light guiding for a
research project at university, this curiosity reappeared. Next,
what happened led me down the fascinating path of fiber
optics and, eventually, to a Ph.D. at the Photonics lab in Tyndall National Institute in Cork. I was profoundly influenced by
the feeling of being immersed in research and contributing to
cutting-edge and creative technologies that have the potential
to impact society positively.

What About Our Society’s Mission and Work
That Motivates You?
I want to transform science’s culture to make it more inclusive
to everyone who is curious, interested, and committed. I believe that achieving true equity in science should be a top priority, so that everyone, regardless of ethnicity, race, nationality,
disability, socioeconomic status, sexual orientation, religion,
gender, age, or personal identity, is valued and can reach their
full potential in their chosen field.

What Specific Assets Do You Bring to the
Table as a Board Member?

economy, for which I have received multiple accolades. Apart
from that, I enjoy meeting new people, discovering compelling
problems, and linking them with unique solutions that result
in actual change.

Mention One Thing that You Have Changed
and One Thing That You Want to Switch to
Improve the IEEE Photonics Society?
I have played a central role in Society’s successful transition to
a ‘community model concept.’ We prioritize community impact in our decision-making and use centered leadership methodologies to deliver qualitative and quantitative, measurable
benefits. We have witnessed over 16.6% membership increase
year-over-year due to opening our community and providing
benefits to members above the norm. I have achieved systemic
change by influencing key stakeholders, resulting in organizational diversity policies such as codes of conduct and institutional bylaw changes. We want to improve conference accountability procedures to help conference organizers ensure that
their events are as inclusive and diverse as possible at all levels.

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?
Arti Agrawal has had a massive influence on me as a leader.
Arti and I met in 2017 at the Photonics Ireland Conference
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I have a reputation for being a communicator, connector, and
change-maker within my community. As a communicator, I
enjoy making complex concepts discernible, approachable, and
memorable and encouraging others to embrace, participate in,
and comprehend science and its significance to society and the
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during an IEEE Photonics Diversity & Inclusion discussion.
She conducted the panel, and her brilliance, quick wit, subtle tact, and piercing insight wowed me right away. Later in
the conference, I sat next to her for the evening dinner. We
clicked straight away, and she put me at ease, so I left the
conference feeling motivated, invigorated, and more committed to my field.
Arti has had a profound personal impact on me. She has
helped me feel less alone, more confident in my advocacy, and
more proud to be a Queer woman in Physics. She has provided
valuable guidance to me when navigating nuanced situations
& has often offered excellent advice about emotive topics. Arti
is an inspiration—a visionary leader, a tenacious advocate & an
empathetic friend (with the best sense of humor).

What Are the Most Important Decisions You
Make as a Leader of the IEEE Photonics
society?

How Would You Advise Members Who Want
to Become More Involved in the Society?
The IEEE Photonics Society offers professional development
opportunities to its members, publishes journals, organizes
conferences, and supports local chapter and student activities
globally. It has various committees and outreach programs
that are looking for volunteers. For example, you may serve
as a journal reviewer, volunteer for a committee, women in
photonics, or a pre-university outreach volunteer. Many ad-hoc
volunteer programs with a shorter-term focus are also available.
I would strongly encourage anyone interested in becoming more involved to engage with the Society to find out how
you can help and take some time to volunteer. There are many
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In my role as chair, I have used my communication, collaboration, and relationship management skills to establish, build and
sustain effective partnerships with internal allies, external experts, and grassroots community groups throughout the world
to enhance the Society’s diversity mission. For example, we have
formed strategic sister society relationships with organizations
such as the National Society of Black Physicists, Society for Advancement of Chicanos/Hispanics and Native Americans in Science (SACNAS), European Photonics Industry Consortium (EPIC,

International Commission for Optics,” and PRISMA, a Spanish
organization that supports LGBTQ+ people in STEM.
The most crucial decisions I make are deciding who we
should partner with (together with the other committee members and staff liaisons) - what skills and experience are we lacking? From whom can we learn? How can we make sure their
input is adequately interpreted and valued?
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What is One Characteristic That You
Believe Every Leader Should Possess?
Empathy.

PHOTO CREDIT: DR. NIAMH KAVANAGH

What is the Biggest Challenge Facing
Leaders Today and What Advice/Suggestion
Do You Want to Give Them?

avenues to volunteer and get involved, from micro-volunteering opportunities and beyond. Volunteers with leadership and
organizational skills are needed to help impact the organization’s future success.

Why Do You Think Members Should Be
Involved as Society Volunteers?
What Are the Benefits?
Volunteering allows professional members to create connections with peers with the same technical interests and share
information collaboratively. Volunteering also allows students
to get involved with new opportunities and develop technical,
social, and academic skills that they may not learn in a classroom or lab environment. Volunteering for diversity efforts has
allowed me to expand my professional network, feel more at
home in STEM, and learn how to advocate for myself more
confidently in my career.

What Advice Would You Give Someone
Going Into a Leadership Position for the
First Time?
Check out a book called: “The Culture Map: Breaking Through
the Invisible Boundaries of Global Business” by Erin Meyer.
Whether you work in a home office or abroad, success in our
ever more globalized and virtual world requires the skills to
navigate cultural nuances and decode cultures different from
your own.

How Do You Ensure the IEEE Photonics
Society and Its Activities Are Aligned
With Your Core Values?
I pursued a career in science to follow my curiosity and find a
place in life where I could make a meaningful impact. Essentially, I want to understand how the world works and how I can
change it for the better. These are the values on which I want to
develop my career and community.

When You Are Faced with Two Equally
Qualified Candidates, How Do You
Choose Between Them?
I consider who would be a “culture-add” to a team rather than
trying to find a “culture fit.”
February 2022
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The biggest challenge, in my opinion, is a lack of equity, diversity, and inclusion in the work-place.
Diverse teams produce more excellent results, so it is a solid
commercial decision, but inclusion is crucial. In the workplace,
diversity is associated with representation. The critical relationships that engage diversity, encourage engagement, stimulate
innovation, and contribute to business growth cannot happen
without inclusion. Adopting diversity and inclusion principles
aids in attracting and retaining the best and brightest individuals. If a business wants to stay competitive in today’s global
market, it must recruit and retain people from all demographics. Furthermore, as Apple’s slogan states, “Inclusion inspires
innovation”—diverse teams create better products that cater to
the diverse consumer market’s demands and interests.

What is One Mistake You Witness Leaders
Making More Often Than Others? Do You
Have any Advice/Suggestions for Them?
Here are some of the things I wish leaders wouldn’t do so often:
• Stay silent—Don’t laugh along to bad jokes & then apologize afterward, say something there & then.
• Play devil’s advocate—The devil has enough advocates. It
is exhausting when your leaders repeat your opponents’ remarks at every turn, even if it’s with the best of intentions.
• Get defensive—If someone tells you that something that
you’ve done as a leader has been problematic or caused them
to hurt in some way, try not to get defensive. We all make
mistakes & that person is trying to help you learn how you
can be a better leader to them.

Do You Have a Favorite IEEE Photonics
Society Story?
I often refer to the IEEE Photonics Society as my Photonics
family! Indeed, our inaugural Pride in Photonics session at CLEO
2019 is one of my favorite experiences. This initiative aims to
recognize the contributions of LGBTQ+ people in STEM fields,
provide a forum for open sharing of personal experiences, and encourage acceptance of best practices for inclusion. The initiative’s
in-person (and now virtual) events foster cooperation, open conversation, education, networking, and technical dissemination by
providing a welcoming environment for LGBTQ+ persons to be
their genuine selves in the presence of supporters.

Tell Us Something Fun About Yourself!
I am a professional stilt-walker & have appeared as an extra on
stilts in a Bollywood movie!
This column is prepared by Naznin Akter, PMP® (naznin@ieee.org).
Any questions or suggestions for the improvement of this column are
highly appreciated.
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Photonics Worldwide—This Is My Lab
This edition of the “Photonics Worldwide- This is my Lab”
column features Nick Black, a Ph.D. student at the University of Rochester, who explores quantum and nonlinear optics
for imaging. We also would like to introduce you to Gil Cardoso, who works on novel fabrication techniques for optical

I am Nick Black, a physics Ph.D. Candidate conducting
quantum and nonlinear optics research in Prof. Robert W.
Boyd’s group at the University of Rochester. After working
on quantum optics research at Oak Ridge National Lab as an
undergraduate, I joined Prof. Boyd’s group as a Ph.D. student

metasurfaces at the Center for Nanoscience and Nanotechnology at the Universite Paris Saclay.
Please do get in touch to share your story with us!
Senta Jantzen
S.Jantzen@ieee.org

to continue learning about quantum and nonlinear optics from
a group with a history of exciting research in these fields. In
my quantum optics research, I explore how photons that are
entangled in their positions and momenta can be used to enhance imaging modalities. The strong position and momentum
correlations present between entangled photons allow superresolution imaging, flexible sensor choice, and allow one to
cancel image-destroying aberrations present in either photon’s
path nonlocally. I am also determining how the use of spatiallyvarying polarization structures within an intense laser beam can
suppress its tendency to fragment after undergoing nonlinear
self-focusing. The remote sensing of atmospheric pollutants and
laser control of lightning strikes are two fields that immediately
benefit from the careful control of nonlinear self-focusing.

IEEE Membership Can Help You Reach Your
Personal and Professional Goals

Gain access to the latest IEEE
news, publications and digital
library. Give and receive personal
mentoring. Network locally and
globally with IEEE members.
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“Participating in
IEEE has developed
me as a wellrounded engineer
and helped me
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networking events.”
-Likhitha Patha
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and State University

Visit www.ieee.org/join today.
16

36photos01.indd 16

IEEE PHOTONICS SOCIETY NEWSLETTER

My name is Gil Cardoso. When I started my Physics degree, I
wanted to go into aerospace engineering. And then I found nanoscience and photonics and my career path completely shifted.
After finishing my degree, I was lucky enough to get two
scholarships to do my Ph.D. at the Center for Nanoscience
and Nanotechnology (C2N), a brand-new technology centered lab, with a 2900m2 cleanroom near Paris.
Today I work in optical metasurfaces, with a big focus on
fabrication techniques. I develop new processes to fabricate this
type of devices over large areas at a low cost trying to bridge the
gap between the highly innovating but high-cost devices proposed in academia and the financial requirements of manufacturers to make them financially viable. I use emerging nanofabrication techniques with a focus of Soft Nanoimprint Lithography.
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Careers and Awards
Meint Smit Named 2022 John Tyndall
Award Recipient
The IEEE Photonics Society and Optica (formerly OSA) and have named Meint Smit,
Eindhoven University of Technology, Netherlands, the 2022 John Tyndall Award recipient.
Smit is recognized for “leadership in building
a photonic integration ecosystem, and pioneering contributions to key photonic devices including the arrayed waveguide grating.”
“Professor Smit’s contributions to integrated photonics and key enabling components
have had enormous impact in today’s opticalfiber technology. His inventions and efforts
are major breakthroughs in science and
technology, with important societal impact” added IEEE Photonics Society President Carmen Menoni. “His pioneering role
and the enormous real-world impact that his work has had
make him an ideal recipient of the John Tyndall Award.”
“Our congratulations to Professor Smit for this well-deserved honor,” said 2021 Optica President Connie Chang-Hasnain, Whinnery Chair Professor Emerita of EECS at University
of California, Berkeley, USA. “His revolutionary work in photonic integrated circuits has already created enormous commercial impact and I’m sure it will continue to catalyze future
advancements for telecom, datacom and sensing applications.”
The award, one of the top honors in the fiber optics community, is named for John Tyndall, a 19th century scientist who
was the first to demonstrate the phenomenon of total internal
reflection. It recognizes an individual who has made pioneering, highly significant, or continuing technical or leadership
contributions to fiber optic technology.
Corning, Incorporated sponsors the award, which consists of
a specially commissioned glass sculpture, a scroll and an honorarium. The IEEE Photonics Society and Optica will jointly
present the Tyndall Award to Smit at OFC 2022, the world’s
leading conference and exhibition for optical communications and networking professionals. The event will take place
from Sunday to Thursday, 6–10 March 2022 in San Diego,
California, USA.
Meint Smit received his Ph.D. from Delft University of
Technology, Netherlands. He was the leader of the Photonic
Integrated Circuits Group at Delft University before joining
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Eindhoven University of Technology (TU/e),
Netherlands. He is currently a full professor
in the department of Electrical Engineering,
where he leads the Photonic Integration Group
at the COBRA Research Institute of TU/e.
He started his research in photonic integration in 1981, invented the Arrayed Waveguide Grating and was closely involved in
the introduction of MMI-couplers, key components in Photonic ICs. He is the founder
of the JePPIX platform, the Joint European
Platform for Photonic Integration of Components and Circuits, and he is highly involved
in the development of the InP-based photonic foundry system
in Europe. Smit is an IEEE Fellow and has received an ERC
Advanced Grant, a LEOS Technical Achievement Award, and
a Rank Prize for Optoelectronics.

About IEEE Photonics Society
The IEEE Photonics Society forms the hub of a vibrant technical community of more than 100,000 professionals dedicated
to transforming breakthroughs in quantum physics into the
devices, systems and products to revolutionize our daily lives.
We organize, contribute to and participate in technical conferences, journals and other activities covering all aspects of
photonics in order to share and disseminate our breakthroughs.
And provide our members with professional growth opportunities, publish journals, sponsor conferences and support local
chapter and student activities around the world. Learn more at
http://www.photonicssociety.org

About Optica
Optica (formerly OSA) is dedicated to promoting the generation, application, archiving and dissemination of knowledge
in optics and photonics worldwide. Founded in 1916, it is the
leading organization for scientists, engineers, business professionals, students and others interested in the science of light.
Optica’s renowned publications, meetings, online resources
and in-person activities fuel discoveries, shape real-life applications and accelerate scientific, technical and educational
achievement. Learn more at https://www.osa.org.
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The 2022 IEEE Photonics Society
Young Investigator Award Recipient Deep Jariwala
The IEEE Photonics Society Young Investigator Award was established to honor an individual who has made outstanding technical contributions to photonics (broadly defined) prior
to their 35th birthday.
The 2022 Young Investigator Award will be
presented to Deep Jariwala, “For breakthrough
advances in optical characterization and understanding of light-matter coupling in excitonic and
strongly-correlated semiconductors.” The presentation will take place at the 2022 IEEE Photonics Conference (IPC), 13–17 November
2022, Vancouver, BC, Canada.
Deep Jariwala is an Assistant Professor in the Department
of Electrical and Systems Engineering at the University of
Pennsylvania (Penn). Deep completed his undergraduate degree in Metallurgical Engineering from the Indian Institute
of Technology Banaras Hindu University and his Ph.D. in
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Materials Science and Engineering at Northwestern University.
Deep was a Resnick Prize Postdoctoral Fellow in Applied Physics and Materials Science
at Caltech before joining Penn to start his own
research group. Deep’s research has earned him
awards of multiple professional societies including the Russell and Sigurd Varian Award
and Paul H. Holloway Award of the American Vacuum Society, The Richard L. Greene
Dissertation Award of the American Physical
Society, Frontiers in Materials Award of The
Minerals, Metal and Materials Society as well
as the Intel Rising Star Award.
His research interests broadly lie at the intersection of
novel, low-dimensional optical and photonic materials, surface
science and solid-state devices for computing, opto-electronics
and energy harvesting applications in addition to the development of correlated and functional imaging techniques.
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Class of 2022—IEEE Photonics Society Fellows

IEEE Fellow is a distinction reserved for select IEEE members
whose extraordinary accomplishments in any of the IEEE fields
of interest are deemed fitting of this prestigious grade elevation. The IEEE Grade of Fellow is conferred by the IEEE Board
of Directors.
Please join us in congratulating the below (16) IEEE Photonics Society Members who are included in the Class of 2022.
• Toshihiko Baba, Yokohama National University, “for contributions to photonic nanostructure waveguides and emitters.”
• Seth Bank, University of Texas at Austin, “for contributions to the growth of optoelectronic materials by molecular beam epitaxy.”
• Hongsheng Cheng, Zhejiang University, “for contributions to electro metamaterial and invisibility cloak.”
• Tarek El-bawab, American University of Nigeria, “for
contributions to the definition, recognition, accreditation
criteria, and program development of modern network-engineering education.”
• Tony Heinz, Stanford University, “for contributions to
spectroscopic techniques, nanophotonics, and optical nanomaterials.”
• Steve Hranilovic, McMaster University, “for contributions
to optical wireless communication systems.”
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• Jack Jewell, Consultant, “for development of vertical-cavity surface-emitting lasers.”
• Kevin Kelly, Rice University, “for contributions to compressive imaging.”
• Robert Killey, University College London, “for contributions to digital signal processing for high-speed, nonlinear
optical communication systems.”
• Ignacio Matias, Universidad Publica de Navarra, “for contributions to photonic sensor research and transference to
industry.”
• Zetian Mi, University of Michigan, “for contributions to
III-nitride photonics and clean energy.”
• Nathan Newbury, NIST, “for contributions to optical frequency comb metrology.”
• Joyce Poon, University of Toronto, “for contributions to
integrated photonics on silicon and resonant microphotonic
devices.”
• Haisheng Rong, Intel Labs, “for contributions to silicon
photonics devices.”
• Kiyohisa Terai, Toshiba Infrastructure S&S Corporation,
“for contribution to optical fiber sensors and electrical discharge applications.”
• Peter Vetter, Nokia Bell Labs, “for leadership in broadband access technologies in advanced passive optical
networks.”
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IEEE Photonics Society - Call for Nominations
IEEE Photonics Society 2022 Awards
Nomination deadline: 5 APRIL 2022
Visit the online awards platform and nominate a colleague today!
Submit your nomination here!
The Aron Kressel Award is given to recognize those individuals who have made important contributions to
opto-electronic device technology. The device technology cited is to have had a significant impact on their applications
in major practical systems. The intent is to recognize key contributors to the field for developments of critical
components, which lead to the development of systems enabling major new services or capabilities. These
achievements should have been accomplished in a prior time frame sufficient to permit evaluation of their lasting
impact. The work cited could have appeared in the form of publications, patents products, or simply generalrecognition
by the professional community that the individual cited is the agreed upon originator of the advance upon which the
award decision is based. The award may be given to an individual or group, up to three in number. The award is
administered by the Aron Kressel Awards Committee and presented at the IEEE Photonics Conference.
The Engineering Achievement Award is given to recognize an exceptional engineering contribution that has had a
significant impact on the development of lasers or electro-optics technology or the commercial application of
technology within the past ten years. It may be given to an individual or a group for a single contribution of significant
work in the field. The intention is to recognize some significant engineering contribution which has resulted in
development of a new component, a new processing technique, or a new engineering concept which has had a
significant impact in either bringing a new technology to the market, significantly improving the manufacturability ofa
component or device, or creating a new technology which will greatly accelerate or stimulate R&D. No candidate shall
have previously received a major IEEE award for the same work. Candidates need not be members of the IEEE or the
Photonics Society. The award will be presented at the IEEE Photonics Conference.
The Quantum Electronics Award is given for exceptional and outstanding technical contributions that have had a
major impact in the fields of quantum electronics and lasers and electro-optics. This award is given for truly excellent
and time-tested work in any of the fields of interest of the Photonics Society. It may be given to an individual or to a
group for a single outstanding contribution or for a long history of significant technical work in the field. No candidate
shall have previously received a major IEEE award for the same work. Candidates need not be members of the IEEE or
the Photonics Society. The award will be presented at the IEEE Photonics Conference.
The William Streifer Scientific Achievement Award is given to recognize an exceptional single scientific
contribution, which has had a significant impact in the field of lasers and electro-optics in the past ten years. Theaward
is given for a relatively recent, single contribution, which has had a major impact on the Photonics Society research
community. It may be given to an individual or a group for a single contribution of significant work in the field. No
candidate shall have previously received a major IEEE award for the same work. Candidates need not be members of
the IEEE or the Photonics Society. The award will be presented at the IEEE Photonics Conference.
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2022 IEEE Medal and Recognition
Recipients To Be Honored
The IEEE Awards Program recognizes the achievements of extraordinary figures in the field of technology. These technologists will receive their awards on
6 May at the 2022 IEEE Vision, Innovation, and Challenges Summit and Honors
Ceremony. View the recipients: https://corporate-awards.ieee.org/recipients/
current-recipients/.
Learn more about the ceremony: https://corporate-awards.ieee.org/event/2022vic-summit-honors-ceremony-gala/
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Membership
Chapter Best Practice:
IEEE Photonics Society Kenya Chapter
Launch Event & Library SetUp in Kawangware,
Nairobi—Kenya
By Kithinji Muriungi - Global Strategy Rep (Africa) | YP Advisory Committee |
Chair, Kenya Chapter

Starting the journey in 2018 and later after three (3) years
of preparation, the professional IEEE Photonics Society Kenya Chapter was finally petitioned, approved, and
formed in 2021. In addition to the Kenya Chapter, the Society has two Student Branch (SB) chapters in Kenyatta
University (KU) and Jomo Kenyatta University of Agriculture and Technology (JKUAT). The Kenya Section has been
experiencing tremendous improvement and development
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where the KU student branch chapter was even recognized
as the IEEE Photonics Society Chapter of the Year 2020.
‘A Better Future for Every Child’ being the theme for 2021
world children’s day, Kenya Chapter had the pleasure to celebrate
it through the launch of a new library. It couldn’t have been any
better! The Chapter organized a social outreach-based launch
ceremony under the coordination of members led by Kithinji
Muriungi (Kenya Chapter Chair who also serves as the Society’s
Global Strategy Representative in Africa under Globalization
& Young Professionals Advisory committees) and Student Volunteers Team, on 20th November 2021. The main agenda of
the event was to launch the Kenya Chapter and also facilitate
the setup of a community library in the Mti Moja Muslim area
in Kawangware (Nairobi, Kenya). This event was organized in
collaboration with IEEE Kenya Section, Taifa Teule Network,
Maktaba Yetu, Bestilaya, and Maisha Yangu Organization. In
attendance was Eng. Paul Kanja, Advisor—KU SB Chapter.
The Kenya Chapter donated 4 complete desktop computers
to the library to enable the children to have access to e-learning materials as well as equip the library users (mostly kids
and youths) with digital literacy skills. A well-versed team of
volunteers set up the computers in the library. This brought
smiles to the children’s faces as they would now be able to
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access the internet to do research, connect, collaborate, learn
and even play games.
Over 1000 books were shelved for this event. Nothing
beats the joy of providing access to knowledge to the younger
generation. IEEE Kenya Section also played a vital role by facilitating transport logistics, snacks, and the ceremony cake
for the entire team and the children too. On the other hand,
Bestilaya provided free access to its resourceful platform.
It is of importance to enable access to a conducive environment and academic resources to the young ones. This is especially when they lack these both at school and at home. All
was enabled through the Watoto Wasome Project (Let Kids
Learn) to benefit children in the area, enrolled members in
the Maisha Yangu Organization, and the general public. The
Kenya Chapter hopes to keep its members engaged and also
impact the community through initiatives that are transformative and impactful.
Revisiting the center after one month of launch, we were
amazed to realize that the center now has a total of 6 desktop computers plus a 10MB/s fast internet connection link.
Additionally, the center can accommodate 40 additional students from the under-served community who want to learn
computer literacy skills. The center is hoping to have at least
20 computers to fulfill high growth numbers of children in
the area who are interested in attending the sessions and also
studying in the library.
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In addition to general computer literacy, IEEE Volunteers and other community leaders are planning to
conduct innovations and technology-based sessions on a
regular basis. These trainings are aimed to equip youths,
especially those who have completed secondary school
with computer digital skills such as online work, computer programming, design, and other technical computer-related skills which can equip them with necessary
skills for employability purposes. The center leads are
also looking into expanding the center by relocating it to
another location with bigger space to accommodate more
growing numbers of interested kids to attend the center.
This is the biggest challenge since the center is run by
individuals who are privately taking charge of most bills
in the center.
Special thanks to the partnering organizations, Maisha
Yangu Organization Volunteers (Buken Onyango, Merlin
Ndolo, Joyce Achieng, Fred Okello, and Emmanuel Misyati), Kenya Section volunteers (Fiona Mugambi, Esborn
Orina, Mukami Njeri, Mercy Ngulat), IPS Volunteers (Allan Koech, Sera Maina, Paul Kanja, and Kithinji Muriungi),
all other participants, and volunteers for their efforts and
dedication in making the chapter launch and the library set
up a success!
To many more impactful humanitarian-engineering projects. Cheers!!!
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2021 Women in Science & Technology Convention,
Taiwan—Advancing Towards a Bright Future
Youtube recording: www.youtube.com/watch?v=0K4qRKt7ins
Organizers
Chinese Institute of Engineers, Taiwan Photonics Society, The
Society of Taiwan Women in Science and Technology, IEEE
Taipei Section, National Yang Ming Chiao Tung University.
Co-Organizer: Ministry of Science and Technology (MoST), Taiwan.
In this convention, outstanding women from the fields of
Photonics, semiconductors, artificial intelligence, finance, biotechnology, engineering, and renewable energy were invited to
share their perspective and achievements of sustainable development, leadership creation and establishment of technological models. The last part of the convention, participants were
invited to jointly propose practical solutions by strategies from
the research community and large and small enterprises as a
model. Below are the remarks given.

Paradigm Shift of the Technology Industries:
Speaking from Female Power of AI
Speaker: Dr. Trista Chen, Chief AI Officer, Inventec Corporation (Shown in Figure 4)

There is a very serious issue called “Biased Decision” in the
AI field because AI will learn the data and imitates people’s
behavior. That is, if people feed the biased data to AI then AI
will behavior biased. In the case of Amazon, when the company used AI to screen employees, but the result identified
only white men who graduated from Ivy. This was because
HR gave AI the biased data which resulted in a biased decision. Hopefully every field can eliminate gender gap in the
future. People can open their eyes and let capable girls carry
forward in all field.

Women’s Roles in Global Sustainable
Development
Speaker: Dr. Huey-Jen Jenny Su, President, National Cheng
Kung University (Shown in Figure 5)
Su-Jen Kuo, Chairman, RICH Development Co, Ltd
(Shown in Figure 5)
Dr. Huey-Chin Tsai, President & Board Director, HIWIN
Technologies Corp (Shown in Figure 5)
Lora Ho, Senior Vice President, TSMC (Shown in
Figure 5)

Figure 1. Group photo.
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and academic exchange, and, in turn, gather international
knowledge.

Figure 2. Dr. Ray-Hua Horng & Representative of Organizers:
Yi-Fang Shih speak for opening.

Figure 3. President Ing-Wen Tsai & Dr. Tsung-Tsong Wu are
Honorary Guest Addresses.

Figure 4. (Left) Dr. Trista Chen, the plenary speaker; (Right) Dr.
Yi-Hsin Lin, the chair person.

Sophia Cheng, Chief Investment Officer, Cathay Financial
Holdings (Shown in Figure 5)
TSMC encourages women work in to workplace. Career
women usually face care-taker responsibilities. The child care
center of TSMC did not provide sufficient space so Lora Ho, senior vice president of TSMC, advised to extend the child care
center of TSMC. The intentions are that if a company takes good
care of their employees’ children and assists with work-life balance, there will be a higher retention of women able to work.

Leadership Roles and Leading to Advance
This is due to only focusing on the market of Taiwan and
not investing resources in building talent in Taiwan. Changes
have been made and new medicine research is connecting local students as well as foreign talent. Students from Taiwan
are also being encouraged to travel abroad for development

Speaker: Dr. Li-Chyong Chen, Distinguished Research Fellow, Center for Condensed Matter Sciences, National Taiwan
University (Shown in Figure 6)
When I studied in Harvard, I learned two things. First is
asking questions in the class. There was only one American
student that would ask more than ten questions in class, and
other Asian students would think asking questions in class was
odd. However, the American took it for granted that asking
question is a normal thing. After that, I went to ask the teacher
whether he would think asking questions would bother him or
not. His answer, “There are no stupid questions,” impressed
me. Asking questions allows the teacher to review his teaching
methods. The second thing I learned was hands-on. When I
first enrolled in class, I had to read the manual carefully before
I dared to do it. However, the American classmate didn’t read
the manual and did it directly, because American education is
about DIY. If there is a huge gap between the standards you set
and what you can really achieve, this is the biggest source of
frustration. Therefore, you must adjust to a reasonable goal so
that the frustration will not be so great.
Speaker: Dr. Grace Yeh, Chairman and CEO, Onward Therapeutics SA (Shown in Figure 6)
After graduating from the Department of Biology of the
University, I chose biostatistics. At that time, I adopted the
school’s suggestion to change my major to immunology, but
it took 5 years to study for a Ph.D. At that time, immunology
was very new, and no one thought that immunology would become very advanced now. Therefore, when sometimes there are
other options, you should also consider them, and don’t refuse
them right away. After that, my Ph.D. only took 2 years and 9
months. When I was only 4 credits left, the biostatistics that I
had taken at the time allowed me to take the key subjects that
I could get credits without taking the exams. Therefore, the
transition in life is hard to predict.
When I was in France for 9 years, I could retire directly.
However, I did not want to do the same thing from age 30
to age 60 so I decided to pursue biotechnology work in the
United States. So I want to tell the students that when you
encounter opportunities, although you may not be sure you can
do it now, you must try. If you fail, and it does not matter. But
if you succeed, you can continue to make progress.

Jumping Out of the Box in Realizing Friendly
Workplaces

Figure 5. From left to right: Sophia Cheng, Dr. Huey-Chin Tsai, Dr.
Huey-Jen Jenny Su, Su-Jen Kuo, Lora Ho, Dr. Wen-Jean Hsueh
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Speakers: Dr. Minn-Tsong Lin, Deputy Minister, Ministry of
Science and Technology (Shown in Figure 7)
Shun-Lien Sung, CEO, Microwork Co, Ltd (Shown in Figure 7)
Milan Chang, Talent Acquisition Director, Micron Technology, Inc (Shown in Figure 7)
At present, the number of female executives is low. Take Micron’s talent recruitment as an example. Every year, “Diversity,
Equality, and Inclusion” and six promises are released. Each promise sets goals and monitors them and puts them on the website
every year. Above, the first is “Increase representation of underFebruary 2022
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Figure 6. From left to right: Dr. Chih-Chieh Carol Lin, Dr. Ingrid Liu, Dr. Grace Yeh, Dr. Li-Chyong Chen, Dr. Hsiao-Wen Zan

Figure 7. From left to right: Dr. Minn-Tsong Lin, Shun-Lien
Sung, Milan Chang, Dr. Wen-Ling Hong

represented groups”, that is, the proportion of women within the
company cannot be too different from the outside. The second is
equal pay for equal work, the third is to create an inclusive cul-

ture, and the fourth is to support the provision of ethnic and legal
counsel for gay, the other is that in addition to diversification of
recruitment and employee composition, suppliers and financial
institutions should also be diversified. The administrative units
are responsible for the above six and report directly to the CEO.
To achieve “Inclusive Hiring”, Micron did three things. Firstly,
“Implement Diverse Interview Slate”, when there is a vacancy, interviewers will be checked whether there are enough diverse candidates. Not all candidates are from the same ethnic group. There
must be at least 2 people from minority ethnic groups; the second
is “Candidate Allies”. In addition to the diversity of candidates, if
the interviewer is female and sees that there are also female leaders
in the company, someone will check for bias during the interview;
The last Launch AI tool to anonymize resumes (Blind CV) is to remove the prejudicial things in the CV, such as name, gender, age,
birth, and reduce the above things that cause prejudice.

President’s Column
(continued from page 4)
industry perspectives, hot topics, and outlooks on optical communication challenges and solutions.
Interoperability Demonstrations will also be conducted
where five industry-leading organizations host discussions and
live demonstrations on breakthrough technologies and industry interoperability efforts. Further detailed information on the
conference can be found on the OFC website: ofcconference.org
Talking about websites, this year the Society will roll-out
a new main website, an online conversion of its newsletter,
and advanced comprehensive marketing approaches to better reach and serve its members. The Society’s entire web
presence will move to WordPress platforms, including sites
hosted by chapters and global strategy groups. This inclusive shift will provide many functionalities, such as: enabling
faster updating and hosting of new content, articles, and
spotlights; better searchability from search engines; interactive content integration and seamless connections to tools
across the IEEE; and a more natural feel to the users and
members. The Society will be able to provide more services
to the members, such as: the hosting of webinars, seminars,
and eCourses via the website; better connectivity between
chapters; interactive discussion areas and blogs; a job board
and career services; etc. Additional details will be provided
February 2022
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as they become available. The projected launch of the main
website is June 2022.
From the publication area, it is worth pointing out that
China has developed a large program called “China’s Journal
Excellence Action Plan”. One important component of the
program is a push to develop high profile and highly cited
technical and scientific journals hosted in China by requiring
1/3 of the publications from Chinese Researchers to be in these
domestic Chinese journals. This has the potential to change the
landscape of publications for the Society, as well as the parentIEEE. The IEEE is assessing the impact it will have on our
publications. I will share additional details in upcoming columns, once determined.
Finally, for 2022, I wish for us all that the pandemic subsides and allows us to collectively return to more normal social
interactions. As President I hope to meet many of you at conferences and associated meetings, and learn more about your
needs and goals, as we all lead a brighter future for the Society.
Sincerely,
René-Jean Essiambre
IEEE Photonics Society
President, 2022–2023
IEEE PHOTONICS SOCIETY NEWSLETTER
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Understand the Broader Context of Your Research
Patryk Urban, IEEE Photonics Poland, IEEE Photonics Globalization
and IEEE Photonics Industry Engagement Committee Member
In this series partnered with WaveJobs we invite people
at different career stages to share about their experience
in Photonics and lessons learned in professional development. Today we interview the IEEE Photonics Society Distinguished Lecturer 2021, Prof. Lan Fu, Head of
the Electronic Materials Engineering Department at the
Australian National University (ANU), Canberra, who
focuses on semiconductor nano-materials and optoelectronic devices.

Patryk: What is the field of your interest in
photonics and how did it all start in your life?
Lan: It all started with a scholarship, which allowed
me to start my doctorate studies in materials science at the
ANU. In China I did my bachelor’s in the field of microelectronics and continued with theoretical studies for my
Master’s degree. At the ANU, one of the post-docs showed
me the lab, where I first got in touch with real photonics.
That fascinated me, the bright infrared “light” from a tiny
semiconductor laser got my entire attention. During my
Ph.D. I learned how to make them based on quantum wells,
which actually became the theme of my career. These days
I do research on photonic components and devices based on
nanowires. Moreover, under the influence of my supervisor,
Prof. Chennupati Jagadish, I became involved in the IEEE
Photonics Society during my Ph.D. (in those days called the
IEEE Lasers and Electro-Optics Society (LEOS)). It not only
helped me to build my network of contacts but also supported me with a graduate student fellowship. By the end of my
Ph.D., I took part in a spin-off company making high power
980nm pump lasers. Although it at the end was not successful, it gave me a glimpse of experience in commercialization
of the research outcome.

Patryk: What do you consider to be your
biggest achievement and contribution so
far to the development of photonics science
and industry?
Lan: To me the fundamental understanding of photonic
devices (such as lasers/LEDs, photodetectors and solar cells)
and integration, and the research that followed up on nanowire-based devices was essential. Nano size brings up a lot
of exciting new phenomena and properties but also many
challenges. For example, growth/fabrication, and characterization of PN junctions in nanowires are important for
many device applications. At the ANU, over the years we
have developed a range of nanoscale simulation, fabrication
and characterization technologies to understand, design and
implement PN junctions to different NW devices. We have
also developed various MOCVD growth strategies to incorporate quantum wells in nanowires. This will not only allow
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Prof. Lan Fu, Head of the Electronic Materials Engineering
Department at the Australian National University (ANU), Canberra.

us to employ the quantum confinement effect to enhance the
device performance, but also have more freedom to expand
the wavelength regime through bandgap engineering. However, there is still a lot of knowledge to translate from the
bulk material area to nanomaterials with respect to device
designs and photonic integration.

Patryk: What excites you most and keeps
you motivated to further contribute to this
field?
Lan: I am a hands-on person and I need to see the relevance
of the work I do. Working at the university gives more freedom to solve fundamental issues, and seeing the wider context
of the academic research is needed to realize that one can contribute to the development of future technology, which is very
close to our lives. Hopefully, we can identify pathways that
can lead to commercialization. I hope one day the technology
we work on will become part of AR/VR, self-driving cars or
sensor industry and to see that people could benefit from these
achievements inspires me.
February 2022
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Patryk: At WaveJobs we have noticed that
many companies struggle to find proper
candidates in the field of photonics, while
there is definitely visible market demand. So,
what are the main obstacles you and your
peers experience when hunting for potential
employees for your projects?
Lan: We are very selective and we focus on highly developed experimental and/or theoretical skills. Ideally
we would like to consider candidates with broader background and skills, and put more focus on their creativity
and critical thinking. However, due to the funding time
constraints, there is very little time for a postdoc to learn
and develop new highly sophisticated technical skills. So
often we tend to take candidates with skills closely related
to the research to be done in the project. Normally we leverage our network of contacts to find the right candidates
and the majority of the applications we receive are overseas;
only few are domestic.

Patryk: Would you share any piece of
advice you would give to those looking for

first jobs in photonics or photonics-related
fields?
Lan: For Ph.D. students, who dive deep into a given subject, I always advise them to broaden their views and stay openminded. Look differently at the skills you gain during your
Ph.D. They could be very specific but they could be equally
applicable to other challenges than those you solved during
your Ph.D. Take the effort to understand the broad context of
the research you do, foremost its potential applications, so you
will be able to elaborate and convince your future employer for
your case. Also learn how to communicate those ideas and emphasize your relevant experience and skills. I would encourage
students not to work only in the corner of their own research
topics, but try to go out of that comfort zone and develop critical thinking, build the network of contacts and develop communication skills.

Patryk: Lan, thank you very much for the
interview. We wish you a lot of success in
your further research. The advice you gave
will hopefully become a beacon for many
junior entrants in the photonics field.

“Nick” Cartoon Series by Christopher Doerr

February 2022

36photos01.indd 29

IEEE PHOTONICS SOCIETY NEWSLETTER

29

3/3/22 12:32 PM

PRISMA Conference 2021 Highlights
for queer iconography currently researching at University
of Barcelona, who analyzed the appearance of queer narratives in Barcelona’s art institutions. Among the further
presenters were Nataly Buslón, Oriol Ríos, and Davide
Cirillo who presented their research on artificial intelligence to advance the health of trans people, a project they
developed in collaboration with PRISMA.
To learn more about PRISMA, visit: https://prismaciencia.org/
Conferencia PRISMA 2021 highlights research by and about
the LGBTIQA+ community to an audience of 150
With the support of the IEEE Photonics Society, the
Spanish Association for LGBTIQA+ people in Science,
Technology, and Innovation, PRISMA, has celebrated their
Conferencia PRISMA 2021. This annual conference aims to
celebrate and spotlight research done by and about the LGBTIQA+ community and provide queer students and professionals in Science, Technology, and Innovation with an
opportunity to meet and strengthen their support systems.
After a live kick-off panel discussion on diversity policies
in universities organized by the partnering University of
Valencia, the conference provided an online safe space for
150 attendees and 35 presenters to discuss research and
network. Among the highlights were the two keynote
speakers, Arti Agrawal, researcher on computational photonics at the University of Technology, Sydney, and IEEE
Senior Member, spoke about science, social justice and intersections in Academia, and Víctor Ramirez Tur, expert
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Arti Agrawal presented “Pieces of a
Woman: Science, Social Justice and
Intersections in Academia”

Victor Ramírez Tur talked about
“The Appearance of Queer Narratives
in the Artistic Institutions of Barcelona: Problems, Opportunisms and
Achievements”
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Conferences
The 2021 IEEE Photonics Conference (IPC)
Post Highlights
General Chair: Christina Lim, The University of Melbourne, Australia
Program Chair: Weidong Zhou, University of Texas at Arlington, USA
Program Vice-Chair: Dominique Dagenais, National Science Foundation, USA
Member-at-large: Di Liang, Hewlett Packard Labs, USA

Overview
The IEEE Photonics Conference (IPC), as the IEEE Photonics Society’s flagship technical meeting, covers a wide range
of scientific issues in the photonics field and the interests
of it’s members. Plenaries, Invited Talks, Panel Discussions,
Tutorial Sessions, Special Symposia, Industry Day, and Outreach Events were available to attendees across the conference’s topical areas.
For the second year in a row, the IPC was held as an entirely
virtual event on October 18–21, 2021. Despite the virtual
format, the meeting was very successful. It has a total of 328
video presentations and a total of 695 registered attendees.
The technical program included 7 tutorials, 99 invited
presentations, and 221 contributed papers from experts in
Biophotonics, Nanophotonics, Silicon Photonics, Microwave
Photonics, Quantum Photonics, Photonics Materials, Linear
and nonlinear Photonics, and Photonics devices, optical communications and optical interconnect. There were also three
Special Symposia, including Deep tissue imaging and quantum sensing, Machine learning and photonics, and ultrafast
mid-infrared laser sources and applications.

Highlights From The Technical Sessions
Plenary Session
It was our honor to have four distinguished Plenary Speakers
lead the conference. The plenary sessions were conducted in
two sessions and were well attended. The first plenary session
began with Prof. Paul Prucnal of Princeton University, covering an exciting topic on Photonics for Neuromorphic ComFebruary 2022
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General Chair Prof. Christina Lim and Plenary Speaker Dr.
Hong Hou, Intel.

puting that explored the advances and progress of the field.
Dr. Hong Hou of Intel Corporation provided an overview of
Silicon Photonics from the viewpoint of industry, highlighting
the current progress and the future directions.

Plenary Speaker Dr. Hong Hou, Intel.

The second plenary session started with Prof. John Pendry
of Imperial College London discussing the theory behind photon localization and Bloch symmetry breaking in luminal gratings with fascinating discoveries. Prof. Hui Cao of Yale University presents multimode fiber optics and its contributions
to various applications. The interesting plenary talks have triggered excellent discussions and have provided more insights
into the photonics world.
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• Honorable Mentions: Eleni Margariti, Institute of Photonics, Department of Physics, University of Strathclyde, United
Kingdom. “Sub-micron-accuracy Automated Position and
Rotation Registration Method for Transferred Devices”. And,
Ricardo Bustos-Ramirez, University of Central Florida,
USA. “Optical Synchronization Between a Dissipative Kerr
Soliton and a Chip-scale Mode-locked Laser”.

Plenary Speaker Prof. Hui Cao, Yale.

Awardee Session
IEEE bestows its annual awards and invites the recipients to a
special session dedicated to highlighting their contributions.
The first session, on Tuesday, featured:
• The 2021 honoree for the Aron Kressler award, Prof. Hui
Cao from Yale University for groundbreaking contributions
to experimental studies on non-conventional lasers, and for
pioneering their applications in biomedical imaging, projection, and cryptography.
• The 2021 honoree for the Laser Instrumentation award,
Mr. Connor Fredrick, from the NIST-University of Colorado, who shared the prize with Dr. Scott Diddams of the
University of Colorado, and Dr. Andrew Metcalf of the Air
Force Research Laboratory, for the development, deployment, and operation of an electro-optic laser frequency
comb that enables the most precise near-infrared astronomical Doppler spectroscopy.
• And the 2021 honoree for the Young Investigator award,
Dr. Xi Vivian Chen, of Nokia Bell Labs, for outstanding
contributions to high-speed and high-capacity fiber-optic
communications.
The second session on Thursday featured:
• The 2021 honoree for the Engineering Achievement award,
Prof. José Capmany from Polytechnic University of Valencia, Spain, for pioneering and sustained contributions to
integrated microwave and programmable photonics including the invention of Field Programmable Photonic Gate
Arrays.
• The 2021 Quantum Electronics awardee, Prof. Miles
Padgett, University of Glasgow, Scotland, for pioneering
research on the fundamentals and applications of optical
angular momentum.

Student Papers
The Best Student Paper Awards were presented by the Program Chair, Professor Weidong Zhou.
• 1st Place. Adam Dadey, University of Virginia, USA.
“Cryogenic Noise of Staircase Avalanche Photodiodes”.
• 2nd Place. Arijit Misra, Technische Universität Braunschweig, Germany. “Modulator-based Sinc-sequence
Sampled Time and Frequency Multiplexed QAM Signal
Transmission”.
• 3rd Place. Xiaohui Xu, Purdue University, USA. “Deterministic Creation of Quantum Emitters in Hexagonal Boron Nitride on Non-patterned Substrates”.
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Industry Sessions
The industry-focused program was the key part of the 2021
IEEE Photonics Conference. The IEEE Photonics Industry Engagement Committee organized Industry Day, which strives to
design activities and initiatives that improve the industrial community’s experience and involvement while allowing members
the opportunities to learn about recent industry innovations.
Six sessions were held throughout the day comprising, an
exciting mix of roundtable discussions, invited speaker talks,
and panels. The panel discussion on Entrepreneurship in
Photonics featured three entrepreneurial panelists to share inspiring and educational stories, and valuable lessons learned
from their experiences starting their own companies. The following session covered new photonics technology developments on Silicon-Nitride photonic ICs and ultra-violet LEDs
in combatting infectious diseases, a very timely theme. A
roundtable on Photonics Foundries discussed the capabilities
of photonics foundries and mutual support between foundries
and photonics industry in general, and further enablement
of silicon photonics in CMOS foundries. The roundtable was
followed by a ‘hot topics’ session featuring industry speakers discussing emerging technologies such as artificial intelligence assisted photonic vision systems, 5G in industrial
manufacturing, and optical integration for 400 Gb/s optical
communication systems. The last panel of the day was focused on the photonics job market and career development in
both industry and academia, including how to plan a career
in photonics, how to acquire the needed technical skills, both
as a student and later in one’s career, and what are the leading
professional and management skills required to be successful.
The impact of the ongoing pandemic on the job market for
photonics professionals was highlighted.
The Industry Day program concluded with a session devoted to the Canadian photonics industry landscape, despite
this year’s IPC being held virtually and not in Vancouver as
initially planned. The idea behind this particular session was
to showcase the significant impact of Canadian-developed photonics technologies on the global photonics industry and community. Six speakers from diverse groups were featured, each
giving an engaging talk about the significant contributions of
the Canadian industrial community. A similar session highlighting Canadian photonics academic research will be a focus
of IPC 2022, which will ultimately be held in Vancouver.
Another unique program benefiting both academia and industry, in addition to Industry Day and a final touch of Canadian photonics industry development, was the Photonic Inverse Design workshop, as inverse design is becoming a new
regime in integrated photonics. Prof. Eli Yablonovitch from
the University of California, Berkeley kicked off the program
by giving a fantastic tutorial on relevant history, theory, and
February 2022
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applications of inverse design. Then a hands-on workshop featuring Ansys/Lumerical’s recently launched Photonic Inverse
Design module was carried out by two Lumerical veteran engineers, Jens Niegemann and Taylor Robertson, to discuss design
procedure, capability, and illustrative examples. Considering
the popularity of this topic, the hands-on workshop was held
twice, on the first and last days of the conference, to allow attendees from various time zones to participate. After eight successful conferences, the IEEE Optical Interconnect (OI) was another IEEE conference merged into IPC to enrich the industrial
engagement element. Supported by a diverse committee body,
the OI section features six sections: one tutorial speaker, 11 invited talks and 11 contributed talks. The tutorial speaker, Dr.
David Miller, presented the motivation, history, myth, and opportunities of optical interconnects. The state-of-the-art is detailed by invited speakers from both industries and academics,
including the topics of PAM-4 silicon transmitters (Nonlinear
Equalization in MZI structures, Two-segment silicon microring resonator), coherent optical receivers, optical switches for
disaggregated data centers, and multimode silicon photonic
devices. Perspectives on packaging and system level integra-
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tion were given by Dr. Po Dong, Dr. Jeff Rahn and Dr. Mark
Filer. Revolutionized photonic integrated circuits design platforms are presented by Profs. Graham Reed and Daoxin Dai.

Concluding Remarks
Though we could not meet in-person, with pre-recorded presentations and live Q&A, attendees were encouraged to interact in real-time with presenters. All technical sessions were
available for unlimited, on-demand viewing for two weeks
after IPC concluded.
We would also like to thank all the organizing committee members of the IPC 2021, for their commitment and
services. Last but not least, special thank goes to the IEEE
Photonics Society, especially to Executive Director Doug
Razzano, Ms. Alicia Zupeck, Ms. Danielle Corrigan, and
Ms. Cassandra Carollo for their leadership, dedication, professionalism, and extra effort in making this virtual conference a successful one.
The IPC 2022 will be held in Vancouver, British Columbia,
Canada, from November 13 to 17, 2022. We hope to see you
at IPC 2022 in person.

10:42 AM
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GENERAL CHAIR
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12-14 September 2022
Miramar Beach, FL USA

Research and Applications of Photonics in Defense

www.ieee-rapid.org

GENERAL CO-CHAIR
Monica Allen, Ph.D.
GENERAL CO-CHAIR
Jeffery Allen, Ph.D.
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IPC
The Annual Conference of the

IEEE Photonics Society

13-17 November 2022
Vancouver, BC Canada

www.ieee-ipc.org

GENERAL CHAIR

PROGRAM CHAIR

PROGRAM VICE-CHAIR

MEMBER-AT-LARGE

Weidong Zhou
University of Texas at Arlington, USA

Di Liang
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National Science Foundation, USA

Gabriella Bosco
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GFP2023
GROUP IV PHOTONICS

The 2023 Group IV Photonics Conference will be shifting the
dates and is now tentatively scheduled to take place in early
April 2023, in the DC-metro area.

General Co-Chair:
Haisheng Rong
Intel Corporation
General Co-Chair:
Jifeng Liu
Dartmouth College

®

Where technology and
philanthropy intersect
Together, we deliver opportunity, innovation and impact across the globe.

JOIN US!
Find your program:
ieeefoundation.org/what-to-support
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Publications

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

Photonic Electronic Co-Integration and Advanced Transfer Printing
Submission Deadline: August 1, 2022
Hard Copy Publication: May/June 2023
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Photonic Electronic Co-Integration
and Advanced Transfer Printing (PECATP) which is an ensemble of advanced field of modern Opto-Electronics system level driven development
works, reflected by the core technology advancement in essence via integration in all levels. In specific relevance for this issue, it is the electronic
and photonic integrated circuit (PIC), chip-lets in engine-level and module-levels, being architecture by large scale and continuously increasing
functionalities in demand, and also for various wavelength covering many applications fields, through the either hybrid-, heterogenous, and/or
monolithic integration. As examples, Heterogenous integrations have been done by direct bonding, transferring, or off-chip bonding, or even
monolithic growth; in parallel, and photonic electronic integration have been implemented monolithically, and/or via chip-lets strategy taking
advantage of the modern 2.5D/3D packaging developed pre-dominantly for electronic System-in-package Concept.
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Photonic Electronic
Co-Integration and Advanced Transfer Printing. 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 Photonic Electronic Co-Integration and Advanced Transfer Printing technology platforms and application demonstration
status, especially for future products with new application demands, beyond the current industry focus on optical-interconnects centric transceiver
or light sensor (e.g., LiDAR) alike. Areas of interest include (but not limited to):













Photonics hybrid integration and advancement, e.g., in Si, InP, SiN, SiC, AlN, ….
Hybrid Integrated materials, such as: InP, LiNbOx, VOx, Magneto-optic material, Phase-Change-Materials, etc.
Heterogeneous integration technology, such as through: Growth, Bonding, Printing Transfer, etc.
O-E Co-Integration Technology, e.g., Optical-, Opto-Electronics interposers, and chip-lets, Co-Packaging, Light-Source and Detectors.
Optical interconnects, telecommunications
Microwave photonics
Photonic sensors beyond typical wavelength, e.g., LiDAR, Chemical and Gas-sensor, medical Imaging (e.g., Soft-X-ray, Mid-IR)
Optical Computing, AI and Deep-Learning
Quantum Photonics and Applications
Photonic Electronic Co-Integration, e.g., Co-Packaging, and/or Advanced Transfer Printing
Product Development effort and Status

The Primary Guest Editor for this issue is Prof. Peter Ossieur, Ghent University, Belgium. The Guest Editors are: TBA
The deadline for submission of manuscripts is August 1, 2022. Hardcopy publication of the issue is scheduled for May/June 2023.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available,
the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well before the
hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same article
numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Alexandra Johnson (Email: a.titta@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
1) PDF or MS Word 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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Call for Papers

Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Photonic Signal Processing

Submission Deadline: February 1, 2023
Hard Copy Publication: November/December 2023
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Photonic Signal Processing. The field
of photonic signal processing is broad and multi-disciplinary, and draws upon knowledge in fields ranging from, amongst others, physics; materials
and devices; communications, signal processing, and information theory; neuroscience; quantum information science; linear and nonlinear science;
computing; and ultrafast science. Research focuses on advancing fundamental knowledge and techniques, as well as applications in diverse areas
from communications to natural and biological sciences. The IEEE Journal of Selected Topics in Quantum Electronics invites manuscript
submissions in Photonic Signal Processing. The purpose of this issue is to provide an overview of ongoing progress and trends in advancing
the knowledge, understanding, and novel applications of photonic signal processing. Areas of interest include (but are not limited to):
•
•
•
•
•
•
•

Photonics for AI and neuromorphic computing
Quantum photonic signal processing
Microwave photonic signal processing and sensing
Ultrafast photonic signal processing
Integration for photonic signal processing
Photonic signal processing for sensing and communications
Integrated photonics for 6G networks

•
•
•
•
•
•

AI/machine learning for photonic device design and signal
processing
Quantum microwave photonics
Programmable photonic signal processing
Optical frequency combs for photonic signal processing
Photonic Ising machine
Photonic reservoir computing

The Primary Guest Editor for this issue is Lawrence R. Chen, McGill University, Canada. The Guest Editors are Nicola Calabretta, Eindhoven
University of Technology, The Netherlands; Mable Fok, University of Georgia, US; Ming Li, Institute of Semiconductors, Chinese Academy of
Sciences, China; Victor Torres-Company, Chalmers University of Technology, Sweden; and Xiaoke Ye, University of Sydney, Australia.
The deadline for submission of manuscripts is February 1, 2023. Hardcopy publication of the issue is scheduled for November/December
2023.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available,
the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well before the
hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same article
numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office – Alexandra Johnson (Email: a.titta@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
1) 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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Recruit a Member. Earn Rewards!
Take advantage of our Member Get-A-Member Program today!
Your personal and professional experiences with IEEE make you uniquely
qualified to help bring in new members. With the Member Get-A-Member (MGM)
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Photonics Society Mission Statement
Photonics Society shall advance the interests of its members and the laser, optoelectronics, and photonics professional community by:
• providing opportunities for information exchange, continuing education, and professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and student activities;
• formally recognizing the professional contributions of members;
• representing the laser, optoelectronics, and photonics community and serving as its advocate within the IEEE, the broader scientific
and technical community, and society at large.

Photonics Society Field of Interest
The Society’s Field of Interest is lasers, optical and photonic devices, optical fibers, and associated lightwave technology and their systems and
applications. The society is concerned with transforming the science of materials, optical phenomena, and quantum electronic devices into
the design, development, and manufacture of photonic technologies. The Society promotes and cooperates in the educational and technical
activities which contribute to the useful expansion of the field of quantum opto-electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE societies and councils in the form of joint publications, sponsorships
of meetings, and other forms of information exchange. Appropriate cooperative efforts will also be undertaken with non-IEEE societies.

IMAGE LICENSED BY GRAPHIC STOCK

40

36photos01.indd 40

We want
to hear
from you!

IEEE PHOTONICS SOCIETY NEWSLETTER

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

February 2022

3/3/22 12:32 PM

Publish in the

IEEE Photonics Journal
An Open Access Publication of the
IEEE Photonics Society

Dedicated to the rapid disclosure of research at the
forefront of all areas of photonics and addressing issues
ranging from fundamental understanding to emerging
technologies.

Learn More: PhotonicsJournal.org

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

ISI Impact Factor: 2.443

Online Submission System
via ScholarOne

2022 Open Access Article Charges
IEEE Photonics Journal is a fully Open Access Journal, compliant with funder mandates, including Plan S.
The article processing charge (APC) are:

20% Discount

5% Discount

Pages

Society Member

IEEE Member

Non-Member

Unlimited

$1,480

$1,758

$1,850

"IEEE Photonics Journal has a waiver policy for authors from low-income countries. Corresponding authors from low-income
countries (as classified by the World Bank) are eligible for a 100% waiver on APCs. Corresponding authors from lowermiddle-income countries are also eligible for a discount on APCs ranging from 25% to 50% based on the GDP of the country
of the corresponding author.

Submit Your Paper Today:
PhotonicsJournal.org

36photos01.indd 3

3/3/22 12:32 PM

36photos01.indd 4

3/3/22 12:32 PM

