December 2020
Vol. 34, No. 6
www.PhotonicsSociety.org

Research From Around the World

Also Inside:
• 2021 John Tyndall Award Recipient
• Senior Member Elevations

Introducing IEEE Collabratec™
The premier networking and collaboration site for technology
professionals around the world.

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

Learn about IEEE Collabratec at
ieee-collabratec.ieee.org

Network.
Collaborate.
Create.

December 2020
Vol. 34, No. 6
www.PhotonicsSociety.org

Research From Around the World

Also Inside:
• 2021 John Tyndall Award Recipient
• Senior Member Elevations

December 2020 Volume 34, Number 6

FEATURE
Research Highlights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
– Research From Around the World

20

it a nomination
fields. Nomind components
m https://www
d http://www
ons_herz.html.
he online nom-

paid tribute to
hievements and
echnology, soci-

n

There have been
the first demon-

•

Measuring a Laser’s Beam Width With the Knife Edge Method

Industry Engagement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

•

Life at a Photonics Startup: Lessons Learned

Get to Know Your IEEE Photonics Society Leadership . . . . . . . . . . . . 20
Photonics Worldwide—This is My Lab . . . . . . . . . . . . . . . . . . . . . . . . . . 22
News . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

•

WaveJobs—Grow with the Wave

Careers and Awards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

•
•
24

Michal Lipson Named 2021 John Tyndall Award Recipient
Call for Nominations: IEEE Technical Field Awards and
IEEE Eric Herz Staff Award

Membership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

•
•
•

Photonics Society Leadership Updates
The IEEE Photonics Society Chapter Awards
Senior Member Elevations

Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

ns: IEEE Technical Field Awards
Staff Award

the IEEE Techrz Outstanding
or contributions
f the IEEE and
half of the IEEE
gnizes sustained
f member of the

Lab Tricks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

•
•
•
•
•
•

JLT CFP: Microwave Photonics
JSTQE CFP: Photonics for Industry 4.0.
JSTQE CFP: Semiconductor Lasers
JSTQE CFP: Optical Detectors
JSTQE CFP: Hybrid Integration for Silicon Photonics
JSTQE CFP: Machine Learning in Photonic Communications
and Measurement Systems

26

ety, the engineering profession, and humanity. By this means,
the image and prestige
of the organization, its members, and
COLUMNS
the profession are all enhanced.
For more information visit www.ieee.org/awards or e-mail
Editor’s Column .
awards@ieee.org.

December 2020

on Sustainable Farming, Cleaner Energy, Better Diagnostics,
and High Speed Connectivity. Learn more about this at Light-

.........2

President’s Column . . . . . . . . . . . 3
IEEE PHOTONICS SOCIETY NEWSLETTER

1

Editor’s
Column
NICOLAS FONTAINE
This is my last editor column! I think I finally got the
hang of being an editor in chief, but now that I am well
trained, it is time for the next set of editors to take over.
Probably my favorite accomplishment over the last few
years has been to reintroduce student editors to the newsletter. The young people have great ideas and are the future of the society and its best to get them involved early.
I will let you know my favorite parts of the newsletter. First, I have been trying to restructure the research
highlights from one large article into a collection of much
shorter articles that are focused half on the research and half
on the people and culture that make the research possible.
I believe this gives more people a chance to contribute and
they can always provide links to their research. However,
asking people to talk about themselves rather than their
research has proved to be more difficult than I expected.
I am also very happy to have a new column that provides updates directly from the Photonics Society leadership. The idea is that the Photonics Society governance
is full of hard-working volunteers striving to improve
the quality of membership. Unfortunately, sometimes it
seems the governance is working inside a black box. This
column gives them a chance to tell the members what
they are working on, why it’s important, and how to get
involved. I think it helps bring some transparency to the
society and hope the column grows in the future.
The Get to Know Your Photonics Society leadership
column is also another way we can introduce the leadership to the community. This month features Leif Oxenløwe from DTU FOTONIK. This column is led by our
student editor Naznin Akter.
Our other student editor, Senta Jantzen, puts together
“Photonics Worldwide—This is My Lab.” I love this one
because it gives the students a chance to show and share
their experiments directly with the community. Each
month Senta finds people to feature, please contact her
if you are interested.
Dan Renner has done a fantastic job with the Industry
Engagement column covering all aspects of a photonics
startup. This month he has guest writers Kim Congdon
and Anthony Lewis talking about how to keep your company fun. I believe this column will continue to get better and better. Thanks, Dan!
Photonics should be fun and Chris Doerr always puts
out an incredibly funny comic reminding me about life
as a photonic researcher. Expect this fun section of the
newsletter to expand!
Finally, I want to thank all the AEs for their work
over the years and everyone who has contributed content.
Extra special thanks to the Photonics Society staff, especially Lisa Sandt who perfects every issue! Good luck to
our next Editor-in-Chief, Dom Sirani.
2
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President’s
Column
CARMEN S. MENONI

This past month I attended a virtual R9 Student Branch Regional Meeting (SBRM), with strong participation from Colombia, Brazil and Argentina. Natalia Cañas Estrada, Associate
Vice-President for STEM Outreach, and I brought awareness of
the many opportunities the IEEE Photonics Society has to offer
to students and young professionals.
This meeting and other recent IEEE Photonics Society efforts
really have me thinking about what “Diversity” means within
our scientific community, which is no mean feat. I started the R9
meeting by asking what diversity meant to the students. Their
responses included: ‘offer opportunities to everyone’ and ‘offer opportunities to individuals with different cultural backgrounds’.
In the context of our profession diversity is also broadly used to
identify different cohorts of the population, whether it is by gender or ethnic origin, and of course, tacit in its definition is ‘diversity of thought’ or the welcoming of differing opinions.
However, the Society’s Commitment to Diversity further defines it as “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,
global diversity of the photonics and optics scientific community.
In its broadest sense, we are lucky to be practitioners of ‘Photonics’, as the science we study, teach and/or advance is often interdisciplinary and on the forefront. It allows us to experience
diversity in all of its many methodical aspects, which gives me
hope that the concept of diverse collaboration is not alien to us.
Nevertheless, many markers indicate our profession still needs
to do more to be inclusive. Inclusion refers to the behaviors and
social norms that ensure people feel welcome, seen, valued and
heard. We collectively need to respect the voice of those most
affected by issues and not overlook the experiences of individuals
with intersectional identities.
In regards to gender, specifically, recent NSF reports show
that women make up half of the total United States college-educated workforce, but only 28% of science and engineering (S&E).
These numbers are relevant in the context of the ever-evolving,
technologically advanced society we live in. Creativity and innovation cultivates from the contributions and increased participation of students pursuing S&E degrees and, in particular, should
broaden its reach to women, the underrepresented and those from
marginalized groups, globally, to ensure technological innovation
serves a diverse set of needs and challenges.
Many national consortia and organizing bodies worldwide,
include funding agencies, domestic national labs, scientific centers, universities and associated companies, are cognizant of these
needs and have developed programs that support recruitment,
mentoring and professional development. However, there are
still gaps in the work, which allows professional societies, like the
IEEE, to contribute in many ways.
December 2020

At the IEEE Photonics Society, we have implemented several
programs that impact students and young professionals at many
levels as well as developed initiatives to ensure that the global
diversity of the community in which the Society serves is represented in all aspects of organization. Furthermore, that our Society leaders are addressing diversity needs and/or concerns appropriately. Much of these efforts are steered by the Society Diversity
Oversight and Globalization Committees.
For example, the number of fellowships and travel grants offered by the Society in 2019 reached over 120 student members
from 34 different countries with more than half awarded to women. A benefit we would like to expand post-pandemic, once travel
bans are lifted. Conversely, during this time, our outreach focused
on gender diversity and expanding education to underserved areas has not faltered.
The Society issued over 55 chapter, education and humanitarian
grants, reaching 28 different countries during the pandemic. A big
thank you goes out to Naresh Chand, Associate Vice President of
Chapter Relations, who has led regular regional chapter meetings
to ensure our leadership stays nimble and effective, virtually. For
example, a strong focus was put on developing nations in isolation
and with the support of our chapters, the Society has conducted
more than 85 online programs, including major virtual speaker
series by chapters throughout: India and Africa; hybrid events at
ACP in China; and a Horizons of Optics, Photonics and Emerging
Sciences (HOPES), organized by the UK & Ireland Chapter.
Another success story is the Kenyatta Student Branch Chapter’s creation of a low-cost mechanical ventilator prototype, called
Tiba-Vent, to combat COVID-19 that has garnered national and
international recognition. It is the first “Kenya Made” and manufactured ventilator in Africa, and the pilot project began with a
Humanitarian/Public Imperative grant from the IEEE Photonics Society and IEEE Humanitarian Activities Committee. The
breakthrough resulted in a United Nations “Persons of the Year
2020” Award.
Moreover, the Society during this time has continued to develop its IEEE Photonics Speaker Database used to recruit and
maintain lists of highly skilled, technical speakers and presenters. The database is a tool that ensures our event programming
is diverse and gender balanced. I invite you to sign-up if you
would like to become more involved (details can be found on
our website). Unconscious Bias Trainings and ‘Safe Space’ Code of
Conducts have been incorporated into our conferences and meetings as well. If these diversity topics interest you, the Society is
looking for volunteers to serve within leadership positions. One
position currently available is the Associate Vice-President for
Multicultural Outreach.
In November, the Society sponsored the National Society of
Black Physicists (NSBP) Conference (November 2020) where we
(continued on page 23)
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Research Highlights
Research From Around the World
The research highlights showcases laboratories, facilities, cool
experiments from around the world! This month’s feature articles are from Mexico, Australia, Spain and Denmark. Please
contact the editors if you wish to share some research highlights
from your laboratory!

Sensor’s Physics Laboratory at the Institute
for Applied Science and Technology,
UNAM (México)
Contributed by: Anays Acevedo (PhD Student) and Prof. Augusto GarcíaValenzuela (contact e-mail: anays.acevedo@icat.unam.mx), ICAT-National
Autonomous University of Mexico (UNAM), Mexico City, México.
“We investigate optical internal-reflectivity measurements as
a sensitive tool to interrogate optically thin biofilms. We are
aiming to enabling monitoring in real time different bioprocesses such as cells sedimentation, haemolysis and blood coagulation using only a few microliters of sample, confined between
a semi-cylindrical prism and a glass coverslip. The experimental setup is shown in the picture below.
Based on the so-called anomalous diffraction approximation, we are establishing theoretical models for the optical reflectivity of thin biofilms as function of the angle of incidence.
The approximation used is valid for inhomogeneous films with
low-contrast refractive index variations such as biological cell
suspensions and tissues.
This work is being done at the Sensors Physics Laboratory
at the Institute for Applied Science and Technology of Universidad Nacional Autónoma de México.

Direct laser writing system for 3-D photolithography in polymer
and glass substrates. Details of the waveguide structures obtained
with this system are shown in the right images.

Amado M. Velázquez-Benítez is currently affiliated to the Institute for Applied Sciences and Technology (ICAT), UNAM,
where he has established Microfabrication and Photonic Devices
Laboratory. His fields of interest include optical integrated photonics, fiber sensors and devices, and multimode waveguidebased applications.
We are exploring the fabrication of sensing devices using integrated photonics and optical fiber technologies.
Our current efforts focus on using space-division multiplexing techniques and for this purpose we have developed a custom-made fabrication system based on direct
laser writing for 3D—photolithography in polymeric and
glass substrates.

Materials Processing with Ultrafast Lasers
at CICESE (México)
Contributed by: Paulina Segovia*, Abigail Fraijo, Lamborghini Sotelo, Ricardo Santillán, Santiago Camacho-López. Departmento de Optica, Centro de Investigación Científica y de Educación
Superior de Ensenada. Ensenada, Baja California, México (contact
e-mail: psegovia@cicese.mx, camachol@cicese.mx)

Setup for real time optical measurements of biological process
in thin biofilms (ICAT-UNAM).

Microfabrication and Photonics Devices
at the Institute for Applied Science and
Technology, UNAM (México)
Contributed by: Prof. Amado Velázquez-Benítez
ICAT-National Autonomous University of Mexico (UNAM), Mexico
City, México (contact e-mail: amado.velazquez@ccadet.unam.mx).
4
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Surface nanostructuring of a variety of materials has gained a
lot of attention in the last decade due to a wide selection of
applications, such as plasmonic mediated sensing of bio-substances. A versatile single step optical method for surface nano-texturing is laser processing. Here we show the effect of the
polarization on the fs laser-induced periodic surface structures
(LIPSS) formed on a Bi thin film. The structures were generated using a commercial amplified Ytterbium-doped fiber femtosecond laser system with a central wavelength of 1030 nm
and a pulse duration of x = 270 fs. The sample was processed
with a laser pulse fluence below the ablation threshold (F =
December 2020

Figure 1. Effect of the polarization on the fs laser-induced periodic surface structures (LIPSS) formed on a Bismuth thin film. The structures were generated using Ytterbium-doped fiber femtosecond laser (1030 nm, pulse duration x = 270 fs, see text for details).

correspond to the SEM micrographs, and their cross section
(c, f, i) reveals both the orientation and periodicity (inset)
of the structures. The structure produced with linear polarization is oriented perpendicular to the laser polarization.
For elliptical polarization, the structure shows an orientation perpendicular to the major axis of the ellipse, and a
honeycomb-type structure is produced with circular polarized light.

Revisiting Multicore Core Fibers: Hints to
Develop Fiber Sensors Based On Highly
Coupled Seven Core Fibers (México)
Abigail Fraijo (graduate student at CICESE, México) working on
the LIPSS setup.

16.8 mJ/cm2) and a repetition rate of 10 kHz. Figures 1 (a),
(d) and (g) show SEM micrographs of the structures produced
by linear, elliptical and circular polarized beams, respectively,
with a scanning speed of 2200 μm/s for (a) and 1500 μm/s
for (d, g). The 2D-FFT images Figures 1 (b), (e) and (h),
December 2020

Contributed by: Natanael Cuando-Espitia, Daniel May-Arrioja.
Fiber and Integrated Optics Laboratory, Centro de Investigaciones en
Óptica, Aguascalientes, México (contact e-mail: natanael.cuando@
gmail.com, darrioja@cio.mx)
Multicore fibers (MCFs) are waveguides with a disruptive
potential in telecommunication technology. In order to
avoid crosstalk in communications related applications, the
coupling coefficient between cores should be maintained
IEEE PHOTONICS SOCIETY NEWSLETTER
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Lab at Baraja.

Having a space to let those photons fly free makes our optics
people happy!”
Figure 1. Image composition using the fiber tip of a seven-core
fiber fabricated at The College of Optics and Photonics (CREOL).

as low as possible. This is achieved, for instance, by spatially separating the cores within the MCF. In contrast,
when the cores are in close proximity, the light traveling in a given core interacts with its adjacent cores. Although, in principle, strong coupling in MCFs may seem
detrimental, highly coupled MCFs have gained attention
in areas such as fiber sensing and photonic lantern designing. Researchers at Universidad de Guanajuato and Centro de Investigaciones en Óptica are interested in exploiting the interferometric-like behavior of highly coupled
MCFs to develop multipoint fiber sensors. Figure 1 shows
an Escher-inspired composition using the image of the
fiber tip of a highly coupled seven-core fiber. The fiber
was kindly provided by The College of Optics and Photonics (CREOL). Among the advantages of MCFs are the
ease of incorporation to conventional fibers and the fact
that its interferometric-like behavior can be controlled by
splicing few centimeters in SMF-MCF-SMF structures. In
other words, MCFs allows for coding information in the
spatial frequency domain by just splicing a MCF section
between conventional SMFs. We believe that more sensing
demonstrations as well as interesting fiber optic setups using highly coupled MCFs as main optical device are yet to
come in the near future.

Qudits@University of Queensland, Australia
Contributed by: Jacquiline Romero and Kaumudi Goswami
https://www.quantum-atbp.org/
“Qudits@UQ is dedicated to all things qudit—think quantum
alphabet. For quantum communication, qudits lead to a higher
information capacity and robustness against noise. Qudits also
enable more complex simulation of quantum systems and more
efficient quantum computation. Most importantly, quantum
systems are naturally high-dimensional! We use the transverse
spatial mode—shape—of light as our qudit. Combined with
quantum phenomena such as entanglement, the shape of photons is an excellent candidate for encoding high-dimensional
quantum information.
Qudits@UQ is dedicated to all things qudit—think quantum alphabet. We specialize on the transverse spatial mode of
light as qudit. Here Jacquiline Romero and Kaumudi Goswami are working on a quantum switch, a device where the order
of operations can also be in superposition—in other words, a
device where the chicken and egg can both come first!

Baraja: Driving Eyes
Contributed by: Cibby Pulikkaseril (cibby.pulikkaseril@baraja
.com) https://www.baraja.com
“At Baraja, we’re making the laser eyes for driverless cars.
Our device is Class 1, eye safe in operation, but sometimes,
the optics design team need a space to test lasers in an enclosed space. Trina Thakker and Katie Chong have just emptied out the laser lab to prepare for another week’s testing.
6
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Jacquiline Romero and Kaumudi Goswami working on a quantum switch.
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Research at the Photonics Research Labs
of the Universitat Politècnica de València
in Valencia (Spain)

Located close to Valencia’s seafront, a
group of around 40 young engineers
and physicists carry out research in different areas covering the whole Photonics picture under the name of the Photonics Research Labs (PRL), www.prl.upv.es.
We are part of the Institute of Telecommunications and
Multimedia Applications (iTEAM), www.iteam.upv.es at
the Universitat Politècnica de València, www.upv.es, Spain.
Gathering more than 170 researchers, iTEAM is the second
biggest R&D center at our university and nowadays comprises
8 different groups under the umbrella of Information Society
Technologies. In a nutshell, iTEAM carries out research mainly
in five scientific areas: digital signal processing including image and sound; antennas, microwaves and satellite communications; wireless communications; multimedia applications;
and, of course, photonics.
In particular, our activity in the PRL goes from optical communications systems, innovative instrumentation, photonic
integrated circuits and programmable photonics, novel applications of space-division multiplexing (SDM) fibers, fiber

sensing and industrial applications, to Microwave Photonics
and radio-over-fiber systems.
If you did not have the chance to visit Valencia, we can
only strongly recommend visiting us, once this COVID-19
situation is over. Located in the east cost of Spain and immerse
in the Mediterranean lifestyle, Valencia offers an interesting
combination of history, tradition, world-famous cuisine (as the
Paella) and modernity. Figures 2−4 give you an overview of
our city. Actually, our facilities are only a 5-minute walk from
the beach, (maybe not the best place to shut yourself in the lab,
… we know).
Among the different research lines being developed at our
labs, we would like to highlight two of them, which are currently backed by several European Research Council (ERC)
grants. The first one relates to the development of programmable photonics and general-purpose photonic integrated circuits (PICs) capable of performing with the same hardware architecture a wide variety of signal processing functionalities.
This work is carried under the framework of the ERC Advanced
Grant “Universal microwave photonics programmable processor for seamlessly interfacing wireless and optical ICT systems”
(UMWP-Chip), and ERC Proof-of-Concept Grant “Field Programmable Photonic Gate Arrays” (FPPGAs), both led by Prof.
José Capmany. In Figure 5, from left to right, you can see Erica,
José, Daniel, Aitor and Ana in the PIC Characterization lab.
The second one encompasses the development of novel SDM
fibers and devices to implement distributed signal processing

Figure 1. Scientific park hosting the Photonics Research Labs at
Universitat Politècnica de València.

Figure 3. Malvarrosa’s beach, a 5-min walk from our labs.

Figure 2. Our famous City of Arts and Sciences located at the
Turia River gardens.

Figure 4. Virgen Square in Valencia’s old town.

Contributed by: Ivana Gasulla, ivgames@iteam.upv.es
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Figure 5. PIC characterization lab.

Figure 6. From left to right, Ivana, Rubén, Mario and Sergi in a
setup to characterize a novel multicore fiber.

Figure 7. Infrastructure for inscription of gratings in singlemode, few-mode and multicore fibers.

in microwave photonics fiber-wireless scenarios. This line is
funded by the ERC Consolidator Grant “Revolutionizing
fibre-wireless communications through space-division multiplexed photonics” (InnoSpace) led by Dr. Ivana Gasulla. In
this project, we work with both homogeneous and heterogeneous multicore fibers as well as few-mode fibers, in some
cases in combination with the inscription of fiber Bragg gratings. In Figure 6, you can see some of the researchers working
in this line (from left to right, all with COVID-19 personal
protective equipment: Ivana, Rubén, Mario and Sergi) next
8
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Figure 8. Installation of a network of fiber-based sensors in the
real world.

to a special heterogeneous fiber that comprises all 7 entirely
different cores. In Figure 7, Rubén is playing with the adjustment of some lenses in our fiber grating inscription setup.
Apart from the ERC grants, we work currently in other
European H2020 projects and industry contracts in areas as
neuromorphic integrated photonics, SDM fibers for nextgeneration radio access networks, optical wireless communications as well as distributed optical fiber sensing for
continuous monitoring in a variety of sectors as health, aerospace, robotics or civil engineering. Indeed, civil structure
monitoring allows us to escape from the lab and carry out
real fieldwork ourselves in bridges, buildings and tunnels, as
you can see in Figure 8.
Since we believe research should not just stay in academia
and should reinvest in our society, we try to devote also some
of our time to technology transfer. Actually, we have established 4 spin-off companies: VLC Photonics (www.vlcphotonics
.com), Calsens (www.cal-sens.com), ePhoox (www.ephoox.es)
and, recently, iPronics Programmable Photonics (www.ipronics
.com) that has been recognized by Nature Research among the
spinoffs to watch worldwide in 2020.
If we have convinced you about our lovely city and the interesting research we are carrying at the Photonics Research
Labs, do not hesitate to contact us. We will love to collaborate with you and host you if you want to pay us a visit.
And, please, follow us on twitter (@PRL_UPV) and LinkedIn
( w w w. l i n k e d i n . c o m / i n / p h o t o n i c s r e s e a r c h l a b s ) .
Thank you!
December 2020

Unleashing Machine Learning in the
Service of Photonics from the Technical
University of Denmark
Contributed by: Francesco Da Ros fdro@fotonik.dtu.dk, Uiara
Celine de Moura, uiamo@fotonik.dtu.dk, and Darko Zibar dazi@
fotonik.dtu.dk
In 1829, the Danish physicist H.C. Ørsted, one of the forefathers of electromagnetism, founded the Den Polytekniske
Læreanstalt (‘College of Advanced Technology’). Just 9
years earlier (in 1820, 200 years ago!) Ørsted had carried
out his first experiment proving a connection between electricity and magnetism. In 1994, the college became the
Technical University of Denmark (DTU) with its main
university campus located in Lyngby, just outside Copenhagen, and a few additional research facilities spread
throughout Denmark.
The university covers nearly all fields related to engineering, from bio- and chemical engineering, to civil, and mechanical. Acknowledging DTU’s founder, a strong focus is, of
course, dedicated to electrical and optical engineering.
The Department of Photonics Engineering (DTU Fotonik)
was funded in 1998, initially called Researcher Center COM,
by merging researchers involved in photonics and prior part of
two separate centers: the center for microelectronic and the center for broadband telecommunication. The department aims at
covering all topics related to optics and photonics, from photovoltaic to ultrafast optics, from optical communication and
coding to device fabrication and quantum optics. Currently,
DTU Fotonik includes approx. 220 researchers, including 90
Ph.D. students, and educates approx. 40 students enrolled in
the M.Sc. programs of Telecommunication Engineering and
Photonics Engineering.

Within DTU Fotonik, we are part of the Machine Learning in Photonic System (MLiPS) group, where we focus on
the development and application of digital signal processing
and machine learning techniques to advance photonic systems. Our targets are classical and quantum measurements
and characterization techniques, optical communication, and
sensing systems. As our society is heavily dependent on information sharing, the current communication infrastructure
needs to constantly evolve to meet future demands. Machine
learning (ML) provides extremely powerful tools to enable improving current transmission system, by designing new signaling systems for the nonlinear optical channel, e.g. through
the application of autoencoders and neural-network receivers,
by enhancing the characterization of devices, such as lasers
and frequency combs, by improving optical subsystems, e.g.
amplifiers and transponders, and by providing intelligence
within network controllers, e.g. through improved qualityof-service estimation. One of our favorite research directions
is applying ML techniques to improve optical amplifiers, especially amplifiers able to open new frequency bands for communication. We focus on applying inverse system design which
is a powerful approach to design more efficient and fastly
reconfigurable amplifiers. Together with our collaborators at
Politecnico di Torino and Aston University, we recently demonstrated a multi-band programmable-gain Raman amplifier
covering beyond 17-THz of frequency bandwidth. Other than
leading an exciting experiment, the joint work allowed us to
visit the labs at Aston University and enjoy spending a few
weeks in Birmingham.

One of the buildings of DTU Fotonik, designed with a special
focus on light. Copyright: Adam Mørk.

DTU campuses and off-site research and test facilities in
Denmark.
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Most of the MLiPS group in the lab in front of our in-line optical
transmission racks.
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Outreach activities of the MLiPS group, recently forced to migrate onto virtual platforms but still allowing to connect with students
and colleagues all over the world.

More recently, we started looking into how photonics can
help ML, instead of the other way around i.e. applying ML to address photonics problems. We are then looking into developing
a photonic hardware platform to solve ML tasks, e.g. through
optical neural networks and photonic reservoir computing. That
allows us to explore how to use the tools of linear and nonlinear
optics to implement effective computations.
Finally, one of the key strengths that characterize our group is
being a diverse and highly international environment. Whereas
we are only 10 group members, we represent over 7 different nationalities, spread over three continents. We strongly

believe in diversity and outreach is thus one of our passions.
Lately, outreach activities have been forced to move onto more
virtual platforms, but the powerful optical communication
backbone still allows us to reach students and colleagues
from all over the world. We are always looking for new exciting
collaborations on topics bringing together ML and photonics.
If the dark Danish winters or the bright Danish summers do
not scare you, we are regularly hosting students and researchers on external research stays. You are welcome to reach out if
you want to try combining ML and photonics with the Danish
‘hygge’ environment.

IEEE Photonics Commitment to Diversity Opportunities
Diversity & Inclusion
Scholarships & Grants
Merit-based recognition for
student members, young
professionals and volunteers
championing diversity and
inclusion efforts in the
photonics community.

Women in Photonics
Scholarships & Grants

Multicultural Outreach
& Globalization Grants

Merit-based recognition for
outstanding students and
early career women in the
photonics community.

Grants for chapters and
research centers to support
academic exchanges and to
address international and
cross-cultural scientific
understanding.

For more information, email:
PhotonicsSociety@ieee.org
10

IEEE PHOTONICS SOCIETY NEWSLETTER

December 2020

Lab Tricks
Measuring a Laser’s Beam Width
With the Knife Edge Method
Sylvia Cen, Katie E. Chong, Ran Li, and Cibby Pulikkaseril, Member
Baraja Pty Ltd, North Ryde, NSW, Australia
Abstract: We demonstrate how to use the knife edge method
to measure a Gaussian beam width, a commonly used technique, but made simpler by using the Python SciPy library for
curve fitting.
Index Terms: LIDAR, Gaussian beams, measurements.

1. Introduction
Our team at Baraja is reinventing LIDAR for fully driverless
vehicles by pioneering the use of wavelength tunable lasers
for long range and resolution ranging—we call this approach
Spectrum-Scan LIDAR [1]. One of the key defining physical
parameters of the LIDAR system is the beam divergence in
free space, which tells the user what the expected spot size is
at distance. As we can detect low reflectivity objects at over
200 m away from the LIDAR sensor, the spot size will dictate
the spatial resolution and thus, the imaging capability of the
LIDAR sensor.
Here, we demonstrate a method with a simple scanning
process to measure the shape of a Gaussian beam. A photo of
us conducting the experiment is shown in Fig. 1. In this experiment, we use the Baraja LIDAR as our collimated beam
source and measure the intensity profile at several distances.
With a simple calculation, we are then able to determine the
beam width at each distance and how well the beam is collimated. This approach is called the knife edge method and
has been used for decades to measure beam size of collimated
laser beams [2], [3]. Many of the publications at this time offered methods and approximations for fitting to the integrated

Gaussian profile [4]; however, with the ease of use of Python
optimization routines, this is now accessible for any lab user.
In this article, we will review the concept behind the measurement, describe the setup that we use to collect the data,
provide a sample measurement, and sample Python code to fit
the beam parameters.

2. Method
The experimental set up is conceptually illustrated in Fig. 2.
The free space laser source is focused by an aspheric lens onto
a power sensor, thus measuring the entire optical power in the
beam. A knife edge is scanned across the width of the beam,
reducing the power by spatially blocking the beam in one axis
until the entire beam is obscured.
2.1. Theory
The intensity of a Gaussian beam, I ^ x, zh , is a function of the
horizontal cross section axis, x and the beam propagating distance, z, and is given by the equation
I ^ x, zh = I 0 c

w0 2
2x 2
m $ exp c - 2 m,
w^ z h
w (z)

(1)

where w 0 is the beam waist, w ^ z h is the beam radius at z.
The optical power that is focused onto a power meter from
x = q to x = ∞ can be calculated through solving
P ^ q h = 8I ^ x, zh dx,
∞

(2)

q

where q is the knife edge position from the beam centre in x .
Equation 2 can be solved by using the well-known error
function, defined as
u1

2

80 e -u du =

r

2

Then, we can express P ^ q h as
P^ q h = b $ c

r

2

-

erf ^u 1h .

r

2

(3)

erf ^u 1hm,

(4)

Z
X
Knife-Edge

Transceiver
Lens

Figure 1. The authors in the lab, measuring the beam diameter.
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Figure 2. Conceptual diagram of the experimental set up.
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2.3 Processing Script
This script calculates the beam width
by using the data measured from the
knife edge experiment. The function
z
Moving Distance q
fit_beam_width_from_knife_meas_
offset runs the optimization routine to
Power Meter
Lens
Laser Source
Transceiver
calculate the beam width based on the
experimental data. Then the function inFigure 3. Schematic diagram of the experimental set up.
tegrated_offset_knife_power uses the
estimated beam width to calculate the
where b is simply a scaling factor. Since we are only interested
integrated power at different q positions using Equation 5.
in the shape of this measurement, not the absolute real-world
The last part of the script plots the experimental data point
value of the optical power, we can simplify this by only conagainst the modeled data for a visual comparison.
sidering the ratio of P ^ q h to the total optical power, P ^- 3h,
which gives
Knife

Moving Stage and
Right-Angle Bracket

P^ q h
2q
mE
= 1 ;1 - erf c
P ^- ∞h 2
w^ z h

(5)

In this measurement, P ^ q h , P ^ - 3 h and q can all be measured.
Therefore, the beam width w ^ z h can be calculated with the equation above.

2.2 Experimental Setup
As shown in Fig. 3, a beam of m = 1550 nm is generated by the
laser source and become a collimated beam after going through
the Baraja transceiver. The focusing lens and power meter are
aligned to the beam path such that all the power of the beam
can be captured by the power senor. A sharp knife on a rightangle bracket is mounted on a moving stage at a position
that is not blocking the beam to start. The received power
in interest can then be measured through the power meter as
the knife is moved across the beam. We pick our starting q
position within several millimeters when the received power
starts dropping.
The list of equipment is listed below in Table 1.
Item Name
Laser Source
Moving stage

Right-angle
Bracket

Lens

Power meter

Item Description
IDPHOTONICS
CoBrite Tunable Laser
Thorlabs 25 mm
Travel Linear
Translation Stage
Thorlabs RightAngle Bracket for
PT Series Translation
Stages
Ø50 mm S-LAH64
Aspheric Lens,
f = 40 mm, NA = 0.54,
ARC: 1050−1700 nm

Model
CoBrite-DX1

Thorlabs USB Power
Meter, Standard
Photodiode Sensor,
Ge, 700−1800 nm,
40 mW Max

PM16-122

XR25C

PT102

AL5040M-C

import numpy as np
import matplotlib.pyplot as plt
from scipy.optimize import curve_fit
from scipy.special import erf
def fit_beam_width_from_knife_meas_offset(q, R_
meas):
"""
given a measurement of ratio of integrated
power, R_meas, and knife position, q, calculate
the beam_width.
w_z, q_center = fit_beam_width_from_knife_
meas(q, R_meas)
"""
opt, pcov = curve_fit(f=integrated_offset_
knife_power, xdata=q, ydata=R_meas, bounds=[0,
np.inf])
w_z = opt[0]
q_center = opt[1]
return w_z, q_center
def integrated_offset_knife_power(q, w_z, q_
center):
"""
Calculate the ratio of lost power when blocking
a Gaussian beam with a knife edge
q - location of knife edge blocking light from
-inf to q [distance units]
w_z - beam width [distance units]
q_center - the center of the beam (such that q
= q -q_center)
return R_model - the power ratio of the knife
meas over the total integrated power (linear
units)
"""
q = q - q_center
R_model = 1/2*(1-erf(2*q/w_z))
return R_model
#########
# Sample measured data taken from the Baraja lab
#########
q_meas = np.arange(0,28)
power = np.array([
7.65, 7.63, 7.6, 7.57, 7.5, 7.41, 7.27, 7.06,
6.76, 6.36, 5.84, 5.19, 4.45, 3.67, 2.89, 2.2,
1.6, 1.12, 0.76, 0.5, 0.32, 0.196, 0.12, 0.07,
0.04, 0.023, 0.013, 0.0069])
R_meas=power/power[0]

Table 1. Test equipment of the experimental set up.
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Knife edge position (mm)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

w_z, q_adjusted = fit_beam_width_from_knife_meas_
offset(q_meas, R_meas)
R_model = integrated_offset_knife_power(q_meas,
w_z, q_adjusted)

fig1 = plt.figure(1, figsize=(7,5), dpi = 200)
ax = fig1.add_subplot(111)
ax.plot(q_meas, R_meas, ‘o’, label=’Raw Data’,
markersize = 5)
a = ax.get_lines()[-1].get_color()
ax.plot(q_meas, R_model, ‘--’, color = a,
label=’Curve Fitting, $w_z$ = {:.1f} mm’.
format(w_z))
ax.set_xlabel(‘Knife-edge position (mm)’)
ax.set_ylabel(‘Measured power ratio (%)’)
ax.set_title(‘Integrated Gaussian Beam Power at
$z$ = 0.2 m’)
ax.legend()
ax.grid()
ax.plot(q_adjusted, R_model, ‘--’, color = a,
label=’Curve Fitting, $w_z$ = {:.1f} mm’.
format(w_z))

3. Results
Table 2 below shows the z = 0.2 m measurement result.

Power (mW)
7.65
7.63
7.6
7.57
7.5
7.41
7.27
7.06
6.76
6.36
5.84
5.19
4.45
3.67
2.89
2.2
1.6
1.12
0.76
0.5
0.32
0.196
0.12
0.07
0.04
0.023
0.013

Table 2. Data measured for z = 0.2 m in the Baraja Lab.

Integrated Gaussian Beam Power
z = 2.7 m, wz = 11.2 mm

z = 5.3 m, wz = 11.2 mm

z = 7.9 m, wz = 11.1 mm

1

1

0.8

0.8

0.8

0.8

0.6

0.4

0.4

0.2

0.2

0

0.6

Raw Data
Curve Fitting

0
10
20
Knife-Edge Position (mm)

0

Measured Power Ratio

1

Measured Power Ratio

1

Measured Power Ratio

Measured Power Ratio

z = 0.2 m, wz = 11.4 mm

0.6

0.4

0.2

Raw Data
Curve Fitting

0
10
20
Knife-Edge Position (mm)

0

0.6

0.4

0.2

Raw Data
Curve Fitting

0
10
20
Knife-Edge Position (mm)

0

Raw Data
Curve Fitting

0
10
20
Knife-Edge Position (mm)

Figure 4. Raw data from collimated set up at different measuring distance to the fitted transmission.
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By comparing the beam width at different propagation distances (z), we can see how much the beam diverges. Fig. 4
shows the experimental and model results of our beam at 4 distances (0.2, 2.7, 5.3, 7.9 m). The measured beam width across
8 m of propagation is within 0.3 mm, hence suggesting that
our beam is very well collimated.

4. Conclusions
By measuring the beam waist of a transceiver at different distance with the knife edge method, we found the measurement
results are well matched with the fitting curve and determined that the beam from the transceiver is well collimated.
This measurement technique is proved to be a good method
for profiling a beam and qualifying the collimation of Baraja
LiDAR transceiver.
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Industry Engagement
Life at a Photonics Startup: Lessons Learned

Learning & Development as a Competitive Cultural Component
at Startup Organizations
Seven Things You Can Do About It
By Kim Congdon and Anthony Lewis
According to small business trends in 2018, almost half of
small businesses, also known as startups, do not make it to the
fifth year. Let’s face it, staying in business for five years takes
personal tenacity, passion for the product or service and a ton
of problem-solving skills.
Most technical startups don’t spend the time or budget to
train and upskill their staff, unless there is a major problem
with a system or application. And, there are good reasons for
it. During the infancy, seed phase, startups tend to hire people
with various engineering or computer science degrees, data
coding experiences and strong project management skills that
are essential to creating a new product or implement a technical application from the ground up.
Typically, people with an entrepreneurial mindset are considered the pioneers. They are people with a high level of subject matter expertise and industry background. Startups, like
every business, need to solve problems. Pioneers are typically
hands-on, fast paced, and abhor anything that smacks of the
red tape found in larger hierarchical organizations. Thus, pioneers are ideal for a small lean operation and the operation is
ideal for their professional satisfaction.
Albert Einstein’s famous quote, “We can’t solve problems by using the same kind of thinking we used when we
created them.” And while the incumbents are able to fix and
repair technical problems using the same skills they brought
to the new organization, they are not learning new ways to approach issues or sharpening their people skills.
Tribal knowledge runs rampant among the more seasoned
staff because they were brought on early and had to work on
making things work on a shoestring budget and a wish. Tribal
knowledge is information that is known within a group but often unknown outside of it, or unknown to those that are newly
added to the company. Tribal knowledge tends to be technical
in nature, this can include engineering processes, trial and errors, project management, quality assurance, data coding and
software development.
As a startup begins to scale or earn additional venture capital series funding, the organizational structures grow forcing
jack-of-all-trade teams to enter even more ambiguous territory.
The startup has now moved from the seed phase into adolescence and like those awkward teenage years, this new territory requires new skills and the ability to apply those skills
differently, expectations have ramped-up socially for both the
teenager and the adolescent company. Resistance to the need
to make these leaps in startup organizations leads to a slowing
December 2020

of growth, disenchantment of the pioneers and lack of interest for newcomers and can lead to stagnation and a downward
spiral. Employees’ learning needs change, and it’s common for
the pioneers to hang onto the memories of the problem-solving
approaches that seeded the company.
Like a snapshot in time, the pioneer’s skillsets can freeze
when they don’t allow themselves to embrace a continuous
learning mindset. Think of “intentional learning” as a competency that needs to be sharpened because without intentional
learning work can become dull, stale, and outdated.
This scenario is happening today. Startups that want to continue to grow and excel can’t ignore the need for continuous learning
and identification of skillset deficiencies. By not addressing the
internal learning gaps, they will widen. Soon the company will be
recycling stale schools-of-thought or shoving to the side the very
pioneers that live and breathe the organization and embody many
of the positive attributes that got the company through its early
stages. Learning is no longer a one-time event that only occurs at
specific stages in your life or career, learning is a lifelong journey
and must be enriched throughout.

Why Is Learning Important To Startups?
The World Economic Forum recently declared that we are in
a reskilling emergency as the world faces more than one billion jobs transformed by technology. This can impact technical
startups and sneak up when they least expect it.
Intentional learning can be a competitive edge for startups
because technology can push innovation into the hands and
home of millions of people. Learning can inspire a company
culture that is curious, and employees can embrace creative
problem solving that brings innovative results and can lead to
the retention of your top talent. Simply put a learning culture
is an innovative culture.
Imagine a startup that doubled in growth year after year and
then it became the darling of that year’s Initial Public Offering
(IPO) scene, ranked as the top IPO of that year. There was an incredible culture in place built on mutual respect, collaboration,
integrity and trust that was universal. An all for one, one for all
spirit that frowned on waste and led to high engagement and
productivity as well as profitability and a sense of ownership.
The organization was bold in its thinking and adapted to change
as it grew from seed company into adolescence. Sounds like a
dream, for many of those who were part of that remarkable time
in the organization’s life cycle it often felt that way. In terms of
training, there were best practices in place. Each team member
IEEE PHOTONICS SOCIETY NEWSLETTER

15

had an 80 hour per year goal. However, within just a short period of time after this magical IPO, things seemed to fray around
the edges. Pioneers who had been seen as bright stars and moved
up within the company were blamed when things did not go as
planned. New leaders were brought in over the pioneers and rarely
succeeded or lasted regardless of their credentials and prior accomplishments. The trusting, collaborative culture started to shift as
assigning blame took hold and risk taking diminished with that
came slowed growth. With all of those hours of training why was
it that so many of the pioneers were not seen as ready to move up?
Training hours are a great idea, but by itself cannot retain a culture
of trust and respect and innovation and its worst wastes valuable
time. Training alone does not make a learning culture.
A successful staffing approach for startups once it has made
it through its first funding series, is to have new grads and other
newer to the job market employees engaging in not only traditional mentoring, but also in reverse mentoring. The experienced team members guide and develop the new grads and
look to the new grads to learn what’s new and what kinds of
and interests they have as the up and coming generation. It is
a powerful and ongoing mentoring and learning approach and
helps to instill the importance of a learning culture as the company develops. This also reduces your risk of hitting a wall in
growth and taking a hit to the culture like the IPO above if you
continue this approach in hiring and informal development.
“Kay Gabaldon, a Sr. Talent Acquisition Consultant, and
leader has been engaged in several successful tech startups including as employee number 5 with Hulu.” When asked the
role of a learning culture, Kay stated, “the best candidates are
those looking for a problem to solve. They are entrepreneurial and want to be part of the change. For example, at Hulu
the mission was to “Change the way people consume media.”
She learned that having a clear set of goals including what you
need to learn and when you need to learn it enables people to
keep up and stay focused. This laser focus amid the chaos of
fast-moving organizations provides the structure and facilitates
internal talent to drive the company to success.
When asked what she looks for in pioneers as well as those
who round out the organization, Kay stated, “When looking
for candidates to join tech startups the right people are able to
demonstrate passion and commitment. They know they need
to learn constantly to stay ahead if they are going to be the part
of a winning startup. They have a willingness to take risks and
experiment with unknown platforms. Bringing them on is one
thing, but once they get there if you don’t keep them mentally
challenged, you will lose them.”
Don’t underestimate the power of meaningful learning opportunities and even more importantly a learning culture in
the tech fields. Gallup research shows that Millennials want
their boss to be a coach and the company to provide ongoing
learning experiences for them to grow. Providing learning and
development can be a deal maker for bringing on board top
talent and for engaging and retaining those who have helped
make the company what it is today. Glint, a leading engagement platform provider, indicates that their clients with higher engagement scores have:
• 42% higher 52-week stock value change
• 5x higher market cap per employee
16
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In a quote from Sir Richard Branson, Founder of Virgin
Enterprises:
“Train people well enough so they can leave, treat them well
enough so they won’t want to.”
Developing a learning culture is a powerful weapon in
keeping up with today’s accelertated pace of change. Indeed,
startups are natural catalysts for change and transition. However, even in startups, it’s human nature to resist change. There
is no doubt that employees will seek stability in their work and
company culture and thus change can be one of the top issues
among companies. In today’s global economy change is a constant not only in startups but in all companies, including Fortune 500 companies. The right training as well as engagement
in the process can help employees navigate through phases of
the change cycle. This can be the difference between failure
and success regardless of the merit of the change.
Leaders who recognize just how important it is to get employees involved all the way through the process end up with employees connecting to the change and making it their own. There isn’t
one right way to win the hearts and minds of your employee base
and if their efforts are sincere, well integrated into your culture
and part of a thoughtful plan, you’re on the right track.
One example of a successful change process comes from an
excerpt in the September 2017 issue of United Airlines inflight magazine Hemispheres. CEO Oscar Munoz wrote:
“As a result of improved employee morale and engagement
and an intensified focus on operations, we achieved our best
operational performance on record.
Our 2017 performance has surpassed our previous records.
Our reliability was better than any of our main competitors’,
making United the number one airline for on-time departures
as well as on-time arrivals.”
Major change in large companies like United Airlines take
a huge amount of planning and orchestration to have any impact. The good news is with much fewer resources and much
less time, a startup can make a great deal of progress on engaging employees, increasing retention and enhancing employee
capabilities.

Seven Things Startups Can Do Now
Now that you’re aware that intentional learning should be
critical to the DNA of a startup organization to continue to
nurture the culture, here are seven things you can do today.
Brainstorming Sessions
This is one of the easiest activities to avoid silos and keep team
members engaged and in a continuous learning mindset. Since
there isn’t a shortage of creative ideas at startups, it provides
a great way to continue to pollinate ideas across the organization. Without sessions like these, over time the risks of pursuing wild ideas diminishes. The curiosity that started the business slowly disappears for the sake of finding the least path of
resistance. Recognize this fear. Be proactive. Spark, or refresh,
curiosity among teams.
Team leaders must learn to facilitate an effective brainstorming session, after all it’s basically free. Bring people together and brainstorm new approaches and fresh ideas. Don’t
bring people together just to validate your ideas or prove a
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hypothesis, instead, invite a cross section of people together to
open the lines of communication for them to share wild ideas
without judgement or applying instant problem solving. The
last thing you want to hear at a brainstorming session is, “that
won’t work here.”
Brainstorming, when done well, can be one of the most effective free design thinking tools that can innovate the company on a dime. You can search the internet to learn how to
brainstorm. One good resource on brainstorming is the www
.Mindtools.com website. Check it out and see if there is a process that works for your situation.
Source: https://www.mindtools.com/brainstm.html
Lessons Learned Meetings
Albert Einstein is widely credited with saying, “The definition
of insanity is doing the same thing over and over again and
expecting different results.” Startups are notorious for moving
from project to project, task to task, or in other words putting
out never-ending fires. This can become habit forming and exhausting, all the while working harder instead of smarter.
Startups have make or break deadlines staring them in the
face and thus squeezing in post-mortems can be tough. However, taking that time regardless of the project management
methodology you’re using is critical to avoiding the potential
for never-ending firefighting.
Postmortem, after action review and other types of lessons
learned meetings are an excellent way to capitalize on the areas that worked well, and to stop repeating things that didn’t
get the right results. Be sure to include everyone that supported the project. Listen to their voices. Probe with questions
to learn, not to find blame. Gather the list and share it before
moving forward.
Source: The Project Management Institute (PMI) has the
captured the best way to conduct a lesson learned meeting.
https://www.pmi.org/learning/library/lessons-learned-next
-level-communicating-7991
Mentor Someone
It’s a small world and cross functional one-on-one relationships
matter, especially at startups. Imagine being the new employee
and joining a company that didn’t spend the time to explain its
norms and standards of conduct. Many startups fall into this trap
of assuming that a few hours at a new hire orientation meeting
will be enough. Studies and employee feedback show that it’s not.
During a new hire’s first year, they need a systematic process
to learn about people, process and product. And, this doesn’t
happen overnight. Buddy up and take an active interest in
helping someone succeed. Take the time to onboard your people and make sure to spread out the term so that enough time
is spent explaining the way the company “really” works.
Don’t stop there, continue your mentoring program beyond
onboarding. Mentoring is a great way to speed up readiness.
It is a highly valued program at startups as well as at Fortune
500 companies. Any company can do it, but mentoring is often only offered at larger well-established companies. A strong
mentorship program, enhances learning, increases engagement
and trust in the organization. The best part is the mentor usually gets even more out of it than the mentee. There is someDecember 2020

thing very appealing about shaping and passing on your stories, expertise and guidance to someone newer in their career
while connecting to team members out of your normal scope.
Source: The role of mentoring and project characteristics
for onboarding in open source software projects, https://dl.acm
.org/doi/abs/10.1145/2652524.2652540
Lunch and Learn Program
Startups have an array of technical experts across the company,
so tap into them. One of the fastest ways to commandeer the
time of others is to capitalize on free lunches. Lunch and learn
sessions are the easiest vehicle for building overarching awareness, and at times aid in change management.
Topics at lunch and learn sessions should be delivered in
short timeframes, typically within an hour or less, and topics can vary from session to session. For example, explain the
product roadmap, demonstrate a new workflow, explain lessons
learned, share customer feedback, etc.
While most organizations can deliver a quick lunch and
learn, many tend to lack the time to step away from their desk
for a half an hour to attend. Mix it up with both internal and external speakers. In order to make the session amazing, we would
highly recommend that the speaker never shoot from the hip.
Have a simple agenda and conduct a pilot delivery with a few
friendly coworkers before addressing the company at large. This
is an excellent way for employees to develop their comfort in
presenting while sharing valuable cross-functional information.
Take for example, Udemy for Business, a tech company and the
world’s largest online learning platform. Despite its best efforts
making time to attend training was very difficult, until they
launched a companywide learning program. It is the acronym for
“Drop Everything and Learn,” affectionately known as DEAL.
It’s a one-hour or less required learning program held monthly
that became the DNA of its company learning culture.
Don’t expect a big change in behavior or an increase in core
skillset, rather expect that the employees across the company
are aware of business ebbs and flows, and real time news. Keep
a standard cadence with lunch and learn sessions. Rotate your
speakers and include subject matter experts from across the
company. Otherwise, this is unimportant and a flash in the
pan event.
While it is particularly important to make these types of
informal learning opportunities at start-ups, the value is certainly not limited to startups. At the Academy of Motion Picture Arts and Sciences, Academy members spend an hour with
employees and share their area of the motion picture art form.
These are individuals who are the top of the top of their field
who gladly give their time. For the cost of some pizza or sandwiches this program was rated not only the most impactful
learning opportunity, but the most valuable employee activity
the venerable organization had experienced.
Similar raves were given at Herbalife a mid-sized global
nutrition company where Exec lunch & learns limited to a
maximum of twenty led to meaningful, open dialogues and
enhanced employee knowledge as well as their level of trust in
the company. At Fullscreen, a Media Tech company the monthly
lunch and learns had no limitation on attendance and turnout
was consistently high. At times the sessions were standing room
IEEE PHOTONICS SOCIETY NEWSLETTER

17

only in the large open meeting space. Again, the investment in
lunch and learns is small, but the return is not.
Source: Udemy: Drop everything and learn (DEAL) https://
blog.udemy.com/9-steps-overcome-biggest-obstacle-learning
-time/
Hard and Soft Upskilling
Startups are filled with technical and subject matter experts.
Hard skills are the foundation for subject matter experts because they know the ins and outs of software engineering,
projects, and other technical tasks. Often those pioneers are
promoted and become team leaders.
While computers need machine learning to improve artificial intelligence, leaders need communication skills training to
improve emotional intelligence.
According to the Corporate Executive Board; First Time
Manager Survey, conducted by the Ken Blanchard Companies in
2015, sixty percent of new managers underperform during their
first two years. Those that survive develop bad habits that stay
with them throughout their career. A full eighty five percent receive no training prior to switching into the role of manager.
While giving subject matter experts a promotion can act as an
incentive and give immediate recognition for technical expertise,
earning a promotion doesn’t mean they are prepared to lead people.
In fact, managing a project is not the same as leading people. It
takes different skillsets. Technical managers need to learn how to
effectively influence and develop others to be set up for success.
A game-based component in upskilling is a very popular
mobile and technological trend that uses game elements to promote desired behaviors and drive corporate learning outcomes.
You can employ gamification for everything from business
literacy, to leadership development and most other e-learning
courses. Gamification also goes beyond learning more programs
and is an effective method for well as rewards and recognition
programs, benefits programs and even compliance requirements. This method is built on constructivist learning, which
predicates the need for experiential learning via social interaction with the environment and peers (York & deHaan, 2018).
The term ‘game-based learning’ describes the use of gamified
content as an e-learning technique to meet instructional goals
(De-Marcos, Garcia-Lopez, &Garcia-Cabot, 2016). In a corporate environment, organizational learning relates to strategic
objectives with a serious purpose, despite the level of gamebased technology involved. (Wu, Richards, & Saw, 2014).
The science tells us that gamification is effective. Employees
are drawn to it rather than looking upon the experience as drudgery. Most startups have a work hard, play hard culture which
makes gamification an ideal choice. While the development of
gamification in e-learning targets millennials my experience in
utilizing this approach is the engagement factor is enhanced for
all generations much to the surprise of non-millennials.
Source: Essential Skills First Time Managers Should Master,
https://resources.kenblanchard.com/first-time-manager/
essential-skills-every-first-time-manager-should-master
Hire a Trusted Advisor
During earlier startup seed stages, pioneers are the Jacks and
Jills of the trade. It’s not uncommon for one person to wear mul18
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tiple hats, like the founder that is also the senior engineer,
marketer and the chief finance officer. Pioneers tend to add
more and more tasks until they begin to hire staff and the
organizational structure grows. This is the same for Human
Resources. Development is a shared responsibility with leaders and HR. It takes resources, investment and prioritizing
learning as a core tenet.
Whether hard or soft skills, never be afraid to get outside
help when you need it an expert that can be utilized as a trusted advisor. Some technical software vendors will include user
training, which can be baked into the statement of work, and
offered during implementation phases when purchasing a new
software. And, most tech applications include access to online
job aids, tutorials, FAQs and help pages. These can be very
helpful when distributed to the team just-in-time.
Startups tend to spend time on hard skills, and soft skills
are overlooked or discounted. Startups shouldn’t wait until
they read discouraging feedback about their company on
Glassdoor.com or other social media blogs before offering internal soft skills development training. Be proactive and forecast when it’s time to hire an expert in the field of organizational development and adult learning.
Remember the old adage, “you get what you pay for.”
Make training investments meaningful. One challenge that I
ran up against in an organization, that was decidedly not a
startup, as it was a Fortune 500 company, was gaining support for hard skills training being conducted by a specialist
with the same degree of expertise as someone would have for
leadership development or other non-technical skills. At one
point, I was working for a leader who had the viewpoint that
the best way to train people was to take your best technicians
and engineers and have them spend their time training other
employees. That was how he’d handled training in his market,
and it had worked. However, coming to a much larger, more
complex, and competitive market, it was critical to maximize
each action an employee took. We discussed the importance
of deploying employees with adult learning expertise and if
not a passion for adult learning at least a strong interest. We
also discussed the potential for new hires to be fully operational more quickly with the right level of expertise addressing their training. While that had some sway, what made the
case was having him hear from several of the best techs and
engineers about their frustration as they were pulled away
from solving tough technical problems and weren’t comfortable training others, so all in all weren’t feeling like they were
contributing as they had previously or enjoying their jobs to
the same degree as they had before. The cost of those individuals not solving technical issues is difficult to quantify,
but it became evident that it was likely a much higher cost
than training the right person(s) internally to focus on developing others. This was a large operation, so carving out fulltime jobs to add to the learning and development team made
sense but may not be an appropriate expense for a startup,
depending on its current stage. If it isn’t time to invest in a
learning and development professional, and bringing in external trainers isn’t in the budget, then provide those who are
taking on the responsibility with the training they need on
how to train effectively. The development cost is a one-time
December 2020

investment rather than an ongoing one. It will also continue
to pay for itself and reward rather than frustrate the employees that are taking on these new responsibilities. The primary
takeaway—this is an area of investment that may save money,
make money, gain customers, keep customers, retain top talent
and grow that talent as the company grows not just a nice to
have expense.
Book Club
Startups are known to be the leaders of entrepreneurship by
discovering new ways of combining resources, and book authors enjoy researching and writing about them. There are several good books. Hard copy books, e-books and audio books
are all good options. However, with startup employees often
spending 12 to 14 hours per day at their computers to stay
ahead of their competitors, audio books can be a particularly
good method for book clubs. A study conducted by the Journal
of Verbal Learning and Verbal Behavior found that our brains are
actually more likely to create meaningful imagery when we
listen to a story—as opposed to when it’s read in a traditional
format—because it allows more room for our brain’s visual
processes to kick into gear.
Whatever methodology you employ, book clubs are very
low budget and mainly focused on asking the readers for their
time to attend an in-person or virtual learning circle to discuss
their insights from the whole book or specific chapters. The
real learning comes from the connection at the group debrief.
The debrief allows the readers to compare and contrast their
thoughts about the book content. Debriefs should include reflective type questions, like, asking the readers, “what,” “so
what,” and “now what,”
Source: The cross-cultural reflective model for post-sojourn
debriefing https://www.tandfonline.com/doi/abs/10.1080/146
23943.2018.1530207
Overall
According to Alvin Toffler, author for the World Economic Forum, regarding the future of jobs, “sixty-five percent of future
jobs have not yet even been invented.” Startup organizations
have a bounty of new opportunities to bring new inventions,
which will require a sharp skillset.
Consider the tribal knowledge that walks out the door at
your startup company because the subject matter expert didn’t
share lessons learned. Consider, the turnover with staff because
their supervisor treated them like a “project task”. Startups
cannot afford to have their intellectual knowledge walk out
the door.
In order to stay ahead of the learning curve, startups need to
constantly upskill their employees and prepare them with the
capabilities to fulfill the roles of the future. It’s a huge opportunity for startup organizations to use learning as a competitive
advantage.
Overall, startups must, and can, create a culture of continuous learning to support an engaged culture. This won’t happen
overnight, and it won’t happen if it’s ignored. In fact, learning
must become a sharp skill that is nurtured and fed with ongoing informal and formalized learning.
Source: World Economic Forum
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Kim Congdon is Global Vice President of Human Resources and Talent
Management at Herbalife Nutrition, a
$5.5 billion global wellness and nutrition
company with operations in 96 countries
and 90,00 nutrition and fitness clubs.
Ms. Congdon has an extensive background in transforming human capital
at tech startups, midmarket high growth
companies, Fortune 100 companies and top global brands. She enjoys operating in a broad range of businesses, including: technology
and high tech manufacturing, media and entertainment, distribution and service, wellness and nutrition, and financial services.
She is recognized as a business partner with the ability to
drive impactful and sustained results during times of great
change such as mergers and acquisitions, IPOs, cultural integration, transforming business models, global realignment and
building new organizations. Her contributions to the success
of short- and long-term business outcomes are predicated on
working with leaders to build an organization based on mutual
trust and the attraction and development of great talent.
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About this Column
This is a regular column that explores business aspects of technology-oriented companies and in particular, the demanding business
aspects of photonics startups. The column touches on a broad range
of topics such as financing, business plan, product development
methodology, program management, hiring and retention, sales
methodology and risk management. That is to say, we include all
the pains and successes of living the photonics startup life.
This column is written sometimes by Daniel Renner, the
column editor, and sometimes by invited participants, so that
we can share multiple points of view coming from the full
spectrum of individuals that have something to say on this
topic. At the same time, this is a conversation with you, the
reader. We welcome questions, other opinions and suggestions
for specific topics to be addressed in the future.
The expectation for this column is to provide useful business-related information for those who intend to start, join,
improve the operation, fund, acquire or sell a photonic startup.
A fascinating area that can provide enormous professional reward to those engaged in it.
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Get to Know Your IEEE Photonics Society Leadership
Leif Katsuo Oxenløwe, Ph.D.
DTU FOTONIK, Department of Photonics Engineering at Technical University of Denmark
Professor and Center Leader of the Research Centre of Excellence SPOC
What is Your Current Profession?

the UN sustainable development goals and
generally support that as many of our efforts
as possible should go towards reducing CO2emission and increasing energy-efficiency of
all technologies.

I am currently a Professor and centre leader
of the Research Centre of Excellence SPOC
(Silicon Photonics for Optical Communications) funded by the Danish National Research Foundation. It involves working on a
wide pamphlet of scientific challenges relating
to optical communications and how photonic
chips may help. It is very exciting.

What Role Does Your Board of
Governor Position Play For IPS?
What Challenges Do You Face On Your Part?

This year and the next are very exceptional,
with COVID-19 changing everything. We cannot meet in person, which is a great hindrance
for young researchers to get noticed and get to meet older established researchers. I would like to see some initiatives to
keep the young researchers in the loop by online meetings with
senior researchers.

Why Photonics? What Was Your “Photonics
Moment” or Personal Journey Story?
I had an incredibly inspiring mentor when I was a student.
Professor Nils O. Andersen from the Niels Bohr Institute at
the University of Copenhagen. He had such a fire burning
for atomic physics and laser optics, that he ignited inspiration in generations of students, who later went on to explore
optics, lasers, photonics in many different fields. One of the
attractions of optics and atomic physics is that one can
make very precise measurements of very advanced intrinsic
atomic behaviours, and thus learn about things we can’t even
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I hope to bring the European optical communications community closer to the Photonics Society. I also sit on the management committee of the European Conference on Optical
Communications (ECOC) and will thus be in a position to
act as a direct link between the society and ECOC. I am
around students every day, and I would like to work towards
enhancing student support to join conferences and make sure
that prizes and awards are clear marks of the highest quality, and can benefit the students in their future career. I also
find that society is missing out on skilled female engineers
and researchers, due to gender gaps, and I will work towards
changing that. I constantly work on increased visibility and
public awareness of photonics and light sciences in general,
by telling the good stories that we are all so excited about.
I also try to help get the society in sync with and support

What Do You Want to Accomplish
as a Board Member This Year/
Next Year?

In Front of the Research Centre of Excellence SPOC.
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At IPC 2011 conference.

see—and mostly on an optical table, not a massive international installation, where one can easily lose sight of what
one’s own contribution is. With optics, you have your own
setup on a table in front of you, and you can “easily” manage
to keep track of everything, and still make the most profound or record-breaking experiments—and not necessarily
build setups over decades before an answer comes out. It’s
very satisfying to work with optics and photonics! Anyway,
the “moment” I remember that made me “hooked” was an
open HeNe-laser cavity experiment I had to do as a master
student at Imperial College in London (where I also had
extremely inspiring teachers). We had to build the laser
ourselves, and I still remember that feeling when the cavity
would finally light up, after spending hours on aligning,
and calculating cavity stability regions, and cleaning mirrors, etc. When the laser beam finally started to resonate
inside the cavity and that bright beam lit it all up, as well
as cut through the student lab to the beam blocking screen
… well, I was hooked.

What About Our Society’s Mission and Work
Really Motivates You?
So many things about this society are really motivating. I particularly like the aspect of caring for the young. So much emphasis is put on making the students feel welcome and get to
know each other. I remember my first society annual meeting
(then LEOS), where a student mixer was arranged. I got to
meet other students, who were also new and trying to figure
out how they could fit in and do cool research, and the Society
President and others members from the Board of Governors,
would come and join, and hang out with the students. These
were our big research heroes, who would just casually have a
chat with you. Some even went further and took some of us
to the nearest Irish Pub, to make us feel even more welcome.
That is a moment I will never forget – and I struggle to try to
pay forward similar messages to students I meet. Heck, I even
wrote a song once for the society’s students …
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What Advice Would You Give Someone Going
Into a Leadership Position For The First Time?
I think that it is important to not become too distant from those
you lead. I realize that at some point, one needs to accept that
one is no longer “one of the guys (m/f)”, and need to keep some
professional distance to make cool-headed clear decisions. However, in a research environment, where most outcomes drive my
enthusiasm, curiosity, and desire to change our understanding or
add to it, I think it is very important to keep these values in focus, and not just give orders. Researchers need inspiration, freedom as their food for thought, i.e. to be as creative as possible.
And I find that engaging in discussion about new ideas with the
younger researchers is both rewarding for them and me. Finding
a good balance between leading, directing, helping, and collaborating is worth striving for—and I think one can try this one’s
whole life, and keep modifying it. But trying it is still useful.
What is One Characteristic That You Believe

Every Leader Should Possess?

I think a good leader should realise what they are leading. A
research group should not be managed the same as e.g. clerks
in a bank. A research leader should be able to listen and have
enough confidence to go along with other researchers’ ideas,
and not just try to force one’s own through. A research leader
should have a strong natural interest in science and long-term
goals of science. A research leader should naturally be able to
enjoy others’ success.

What is the Biggest Challenge Facing
Leaders Today?
I think many research leaders are spending too much time
on getting funding for their research. I do not think we get
the most out of our researchers by forcing them to spend
endless hours on writing research grants, rather than using
the brain they have shown has the capacity to think great
thoughts. I sometimes fear that good researchers lose out to
good idea sellers.
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Photonics Worldwide—This is My Lab
In this episode of Photonics Worldwide, I would like to introduce you to Michał Mikołajczyk from the University of Warsaw, who works on quantum technologies and Cristina DiazFailach and Alberto Ascencio-Rodríguez from the National
Institute of Astrophysics, Optics and Electronics (INAOE)
Puebla Mexico, who are both involved in cancer research.

Please get in touch if you would like to share your story
and your journey into the fascinating field of optics and
photonics.
Senta Jantzen
S.Jantzen@soton.ac.uk

My name is Michał Mikołajczyk and I
am a Ph.D. candidate at the University of
Warsaw in Poland. I fell in love with Optics, because it allows one to see with their
own eyes the results of many subtle physical effects and not as a computer readout.
In the Quantum Photonics Laboratory, I
work on facilitating the quantum internet
by providing interfaces between quantum
devices and quantum channels and means
of efficient encoding of quantum information in the spectro-temporal degrees of freedom. My specialties are high-resolution,
high-efficiency single-photon spectrometry
by means of dispersive Fourier transform
time-of-flight spectrometry and quantum
frequency conversion (QFC). My current
goal is to build a QFC setup based on nonlinear effects to use single-photons from
commercially available on-demand quantum-dot photon sources for communication
in the telecom band following the pulse
bandwidth and duration standards for classical communication. This type of approach
could greatly reduce the cost of building the
quantum internet by using the existing infrastructure.
Currently, I am also a president of the KNOF Optics and Photonics Student Chapter which is an IEEE
Photonics Society chapter, as well as the EPS, SPIE,
and OSA. We organize and help organize many student-oriented events including the 2021 Siegman International School on Lasers.
I am Cristina Diaz-Failach, a MSc student in Biomedical Science & Technology at the National Institute of
Astrophysics, Optics and Electronics (INAOE) in Puebla
Mexico. The applications of optics to medicine are innumerable. At the National Institute of Astrophysics, we
are investigating the efficacy of photodynamic therapy
(PDT) in breast cancer tumors of the 4T1 cell line. The
objective is to investigate this alternative treatment to
treat breast cancer, which is one of the most frequent in
the female population worldwide. PDT, unlike traditional treatments, is minimally invasive and has few or no
adverse effects. Getting my experiments running has not
been easy given by background in physics but working
in a multidisciplinary group makes things easy and fun.
22
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My name is Alberto Ascencio-Rodríguez, I am a
PhD student in optics in the Biophotonics Group
at the National Institute of Astrophysics, Optics
and Electronics (INAOE) Puebla Mexico: Our
group employs Photodynamic Therapy (PDT) to
kill cancer cells. This research involves physicists,
engineers and biologists. I am a physicist that enjoy studying biological processes using light. In
particular, I am interested on the consequences of
cell death due to PDT, in particular, the mechanical properties of cell’s wall. For this I use a powerful tool: Optical Tweezers (OT) to measure tiny
forces (of the order of pico Newtons) with great
precision and thus characterize the forces present
in different cellular processes. My integration into
the Biophotonics Group opens up a field of OT
applications in biomedical research. I am strongly
motivated into applying optical forces on cells,
fungi and novel forms of optical trapping. In the
photo you see me manipulating cells using a commercial optical system.

President’s Column
(continued from page 3)
led a “Transformational Leadership” session, as well as continued
to support “African American Workforce Development” strategy with the National Science Foundation (NSF). At the start
of 2021, the Society has agreed to go into a three-year, SisterSociety Agreement with NSBP to strengthen our relationship
and develop more opportunities for African American & Black
physicists and scientists in our community. Focus will be put on:
Ally Growth & “Mentoring Across Differences” trainings; the development of Historically Black Colleges & Universities (HBCU)
collaboration; addressing the lack of representation on committees and councils; and joint student chapter growth.
The Society has also expanded it eMentor Match program
with more than 800 pairings to date and added regional “Mentor Hour” events to create even more opportunities to connect.
Partnerships were made with the Royal Academy of Engineering
on a “This is Engineering” campaign and with Pride in STEM,
and a coalition of associations, on “LGBTQ+ STEM Day”. Both
grassroots efforts addressed the need to reach and showcase diverse members and innovators of tomorrow in our community.
In support of IEEE Young Professionals, we have recently restructured Technical Affairs into a broader scope effort that will
seek opportunities for enhancing technical and professional acDecember 2020

tivities. New committees and leadership positions have formed,
such as a Young Professionals Advisory Committee.
A new Vice-President of Professional & Technical Development (VP-PTD) position has also been devised that will be
responsible for activities that contribute to advancing the professional development of the members of our Society. The VicePresident will establish opportunities and avenues for professionals to better engage with Society through volunteering efforts
as well as identify emerging areas of scientific exchange. I am
pleased to announce that Prof. Anna Peacock of the University of
Southampton, UK will be taking on this leadership role in 2021.
In the next issue, I look forward to announcing other volunteers who will take on additional leadership roles in the New
Year. I am fortunate as President to serve is such great company
and daily become inspired by the altruistic advancements of our
scientific community.
Here’s to a wonderful holiday season and a fruitful New Year!
Warm regards,
Carmen S. Menoni
Colorado State University
c.menoni@ieee.org
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News
WaveJobs—Grow with the Wave
Authors: Michał Murawski, Radosław Piekarski, Michał Szymański, Patryk Urban,
IEEE Senior Member and IEEE Photonics Poland Chairman
Nowadays, Photonics is just as important as Electronics was
in the twentieth century. However, while we can all imagine great future for the photonics industry, we are observing
photonics companies struggling to find the right skills on the
labour market. On the flip side, we see people with different
level of work experience from fresh graduates to senior engineers struggling to find career opportunities without major
profile shift to outskirts of photonics.
Ironically, after intense time-consuming Internet search,
one finds some scattered job advertisements, but they appear
with lengthy, enigmatic descriptions or, on contrary, with
too few details. It is easy to misjudge such ads or difficult
to compare one to another, which in turn may cause candidate–position mismatch or delays in recruitment process
unwelcome to either side of the process. During the Photonics Days Berlin
Brandenburg 2020 session dedicated to
careers in photonics we heard feedback
from various countries on this matter. It
seems that companies announce job ads
foremost on their domestic websites,
but eventually, they hire candidates
they get in touch through grapevine
communication, which is by definition
governed by social relationships and
thus limited in reach.
Some brothers-in-arms, who also
faced the reality of job hunting in
photonics (see the list of authors), set
the ambition to aid the community
in career development. By the occasion of the Day of Photonics 2020, we
launched the job-board project for all
photonics-related candidates and companies under http://www.wavejobs.eu
and started the outreach campaign in
social media.
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Grow your career in photonics as people do in electronics
and ICT? Yes, WaveJobs is to leverage on the experience of
other industries where job searching is eased thanks to streamlined descriptions containing the desired level of details, using standard phrases for skills etc.
The official start of the platform happened by the end of
November 2020 and it gained international attention immediately. By early December we got several job advertisements
published from five companies.
We warmly encourage you all to share your stories, through
any of the social media channels, on your career journeys, obstacles you encountered while looking for a new job, and ideas
on functionalities of an ideal job-board—this way we could all
contribute to creation of a useful tool.
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– Michal Lipson –
Named 2021 John Tyndall Award Recipient

CONGRATULATIONS
Michal Lipson, Columbia University
For fundamental and technological advances in
integrated photonic devices.

Michal Lipson, Eugene Higgins Professor of Electrical Engineering and professor of applied physics, has
been named the 2021 John Tyndall Award recipient. The award, one of the highest honors in the fiber
optics community, recognizes an individual who has made groundbreaking contributions in any area of
fiber optic technology. Michal, the first woman to receive the award since its establishment in 1987, is
cited for her “fundamental and technological advances in integrated photonic devices”. She received her
Ph.D. in Physics in the Technion in 1998. Following a Postdoctoral position in MIT in the Material Science
department from 1998 to 2001, she joined the School of Electrical and Computer Engineering at Cornell
University and was named the Given Foundation Professor of Engineering at the School of Electrical and
Computer Engineering in 2012. In 2015 she joined Columbia University.
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Michal pioneered critical building blocks in the field of Silicon Photonics, which today is recognized as
one of the most promising directions for solving the major bottlenecks in microelectronics. In 2004 she
showed the ability to tailor the electro-optic properties of silicon (Almeida, et al., Nature 2004 and Xu et
al Nature 2005 with more than 4000 citations) which led to the explosion of silicon photonics research
and development. The number of publications related to silicon photonic devices and systems is now
more than 50,000 a year. A large fraction of these publications are based on Lipson’s original papers
published since 2001. Today more than one thousand papers published yearly involve devices and circuits
based on Lipson’s original modulators, or based on other silicon photonics devices demonstrated by her
group including slot waveguides (Almeida et al, Optics Letters 2004 with more than 1600 citations) and
inverse tapers (Almeida et al, Optics Letters, 2003 with more than 1000 citations). The growth of the field
of silicon photonics has also been evident in industry with an increasing number of companies developing silicon photonics products (IBM and Intel, HP Aurrion, Melannox, Apic, Luxtera, etc).
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Lipson’s work has been cited in top high-impact journals such as Nature, Nature Photonics, Nature Physics, IEEE Photonics Technology Letters, Nanoletters, Lab on a Chip, Physical Review Letters, and IEEE
Journal of Lightwave Technologies. Her papers (over 250 refereed journal publications) have been cited
more than 40,000 times. She is also the inventor of over 45 issued patents. Lipson has delivered hundreds
of invited, keynote and plenary lectures in all the major conferences in optics and related fields. In recognition of her work in silicon photonics, she was elected as a member of the National Academy of Science.
She has also been awarded the NAS Comstock Prize in Physics, the MacArthur Fellowship, the Blavatnik
Award, the Optical Society’s R. W. Wood Prize, the IEEE Photonics Award, Erna Hamburger Award and has
received an honorary degree from Trinity College, University of Dublin. Since 2014 every year she has
been named by Thomson Reuters as a top 1% highly cited researcher in the field of Physics.
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Call for Nominations: IEEE Technical Field Awards
and IEEE Eric Herz Staff Award
Nominations are due 15 January annually for the IEEE Technical Field Awards (TFA) and the IEEE Eric Herz Outstanding
Staff Member Award. IEEE TFAs are awarded for contributions
to or leadership in a specific field of interest of the IEEE and
are among the highest awards presented on behalf of the IEEE
Board of Directors. The IEEE Herz Award recognizes sustained
contributions by a present or past full-time staff member of the
IEEE with at least ten years of service.
All IEEE members are encouraged to submit a nomination
for a worthy candidate within their technical fields. Nomination guidelines, award-specific criteria, and components
of a nomination form can be downloaded from https://www
.ieee.org/about/awards/information.html and http://www
.ieee.org/about/awards/recognitions/recognitions_herz.html.
All nominations must be submitted through the online nomination portal.
Since 1917, the IEEE Awards Program has paid tribute to
technical professionals whose exceptional achievements and
contributions have made a lasting impact on technology, soci-

ety, the engineering profession, and humanity. By this means,
the image and prestige of the organization, its members, and
the profession are all enhanced.
For more information visit www.ieee.org/awards or e-mail
awards@ieee.org.

President’s Column
(continued from page 3)
Symposium Organizer, Mercedeh Khajavikhan. There have been
enormous advances over the last six decades since the first demonstration of the ruby laser by Theodore Maiman. Lasers operating
at wavelengths spanning from tens of microns to keV, and producing the shortest pulses are enabling a myriad of fundamental
studies and novel technologies that are impacting society in many
different ways. A measure of the impact of the laser is the six Nobel Prize awards received by pioneers in the field since the first
one in 1964 to Charles H. Townes (IEEE Life Fellow), Nicolay
Gennadiyevich Basov and Aleksandr Mikhailovich Prokhorov,
“for fundamental work in the field of quantum electronics, which
has led to the construction of oscillators and amplifiers based on
the maser-laser principle.” Invited speakers for the CLEO Symposium were: Federico Capasso, Harvard University, USA; Paul
Daniel Dapkus, University of Southern California, USA; and
Amnon Yariv, California Institute of Technology, USA.
We also celebrated the International Day of Light, which
is held on May 16th every year in tribute to the anniversary of
the first successful operation of the laser. This is typically an
event that involves in-person gatherings around the world to
highlight the impact of light science and technology to wide
and multigenerational audiences. Such events still continued,
but online. This year, our celebration also went virtual in the
form of an online campaign and video, “SEE THE LIGHT”,
sponsored by the IEEE Photonics Society, The Optical Society
and SPIE. #SEETHELIGHT is a worldwide message encouraging all to celebrate the importance of the science of light and
light-based technologies in our lives, including light’s impact

Cartoon
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on Sustainable Farming, Cleaner Energy, Better Diagnostics,
and High Speed Connectivity. Learn more about this at LightDay.org and later in this Newsletter issue.
Furthermore, the Society’s membership activities have continued,
stronger than ever, reaching new potential members and remote regions of the world. We have assessed all our products and services in
an effort to deploy as many virtual solutions as possible, including:
An E-Mentor Match, Mentor Hours, Research Highlight Spotlights,
Chapter Leadership Forums, DIY STEM Experiments and Lessions,
Women in Photonics Online Symposiums, COVID Tech Sessions,
E-Learning Course discounts, professional development coping strategies on work/life/volunteer balance from home, “Chat with an Expert” social media forums, etc. The Society has also partnered with
internal and external Societies, on such projects, to inclusively reach
isolated and marginalized groups in STEM regardless of association.
The main goal has been open access learning.
Though our community and the world has been tasked with
difficult decisions, during unprecedented times, I believe our
Society, volunteers and members have met the challenge honorably and resourcefully by using this time as an opportunity
for growth and technological advancement.
I wish you good health as we slowly transition back to our
normal activities.
Warmly,
Carmen S. Menoni
Colorado State University
c.menoni@ieee.org
December 2020
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Membership
Photonics Society Leadership Updates
The IEEE Photonics Society relies on volunteers like yourself to
provide value to the members. The volunteers in the leadership
positions have volunteered for the society for many years, but probably first started out doing little things such as volunteering for
a local event. The leadership helps decide the future directions of
the society, including publications, conferences, membership, and
outreach. This section of the newsletter will provide updates from
the leadership including who are the leaders, what they are working on, and how you can get involved! Please reach out to them.

responsibility of the Conference Council to regularly review
the Society’s meetings portfolio with the aim of identifying
and resolving current issues and challenges as well as to make
suggestions for new meetings when appropriate. The Conference Council is also responsible for reviewing and approving
requests for technical co-sponsorship, Chairs and Representatives for selected conferences, and location and venue selections
for the IEEE Photonics Conference. The list of voting members
as follows.

Technical Affairs Council

Conference Council Members

Outgoing Vice President, Leslie Rusch
Professional & Technical Development
Incoming Vice President, Anna Peacock
The Board of Governors (BoG) approved this fall a revamping of the
organization of the Technical Affairs Council (TAC). Leslie Rusch
(Vice President, Technical Affairs for the last three years) will be
handing the baton to Anna Peacock, who will be restructuring the
council to take on new challenges. The previous TAC concentrated
on the promotion of hot topics and their coverage by the Photonics
Society as a whole. The TAC also played a role in the emerging standards activities of PS and industry engagement in general.
The council takes on a new name, Professional & Technical
Development Council, and a new vice-president in January of
2021. The Emerging Technologies Task Force will continue
the traditional role of keeping PS activities aligned with the
latest technical developments. The Standards Committed and
Industry Engagement Committee will come under this Council as well. Two new committees are to be formed to promote
the career development of PS members. The first is the Young
Professionals Advisory Committee that will concentrate on the
important transitions from student to new hire to midcareer. In
the same vein, the Council will organize an advancement committee that will foster and promote the recognition of members within the IEEE and the society. The BoG is committed to
facilitating the progression of our members through the IEEE
ranks, from student member and up until IEEE Fellow.
Anna Peacock is a Professor of Photonics within the Optoelectronics Research Centre (ORC) at the University of Southampton, where she heads the Nonlinear Semiconductor Photonics group. Anna has been active in the society for the past
5 years, firstly on the Publications Council and more recently
on the Board of Governors. She is passionate about promoting
diversity and is looking forward to finding ways to support
members across our various technical activities and through all
stages of their careers. Please reach out to Anna if you have any
great ideas or wish to contribute to this council.

Conference Council

Vice President, Perry Shum
I am currently the Vice-President of IEEE Photonics Society.
One of my key roles is to chair the conference council. It is the
December 2020

Neil Broderick
Conference Council
Member
University of
Auckland

Michael Brodsky
Conference Council
Member
US Army Research
Laboratory

Jiajia Chen
Conference Council
Member
Chalmers

Christina Lim
Conference Council
Member
University of
Melbourne

Leslie Ann Rusch
Conference Council
Member
Université Laval

Lei Su
Conference Council
Member
Queen Mary University of London

We have virtual conference council meetings monthly. Due to
different geographical locations of conference council members, the major challenge is to find a common time suitable to
most people to meet online. IEEE Photonics Conference (IPC)
is our major society conference each year. IPC 2021 will be
in Canada and IPC 2022 will be in Singapore. Together with
conference council members, we are in the process of planning
the future of IPC with the consideration of time, venue as well
as technical areas.
IEEE Photonics Society (IPS) organize or sponsor many
conferences in the world. I would like to hear from conference organizers or delegates whether we can do more to enhance the technical qualities of IPS conferences. I would like
to work with domain experts to explore the development of
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new technical tracks or special sessions. Under our conference
platform we can also help to promote IEEE Photonics Society
membership and facilitate global collaborations.
Members can contact me (shum@ieee.org) or any conference council member directly if anyone interested to help or
provide feedback.

Publications Council

Outgoing Vice President, Aaron Hawkins
The Vice President of Publications and the Publications Council have oversight for the technical journals supported by the
society. The four journals run soley by the society include IEEE
Photonics Journal, IEEE Photonics Technology Letters, IEEE Journal of Quantum Electronics, and IEEE Journal of Selected Topics in
Quantum Electronics. The society is also a cosponsor of journals
like IEEE/OSA Journal of Lightwave Technology and IEEE/OSA
Journal of Optical Communications & Networking. For the society’s soley owned journals, the VP Pubs and Pubs Council are
responsible for selecting the Editors in Chief and approving
all Associate Editor appointments. Journals which are partially sponsored typically have a steering committee or council
which makes decisions regarding a journal’s editorial board,
but the VP Pubs and Publications Council take responsibility
for appointing society representatives to those journal’s steering committees.
In addition to working with journal editorial boards, the
VP Pubs and Pubs Council are also entrusted with the society’s
publishing strategy. This includes the creation and sun setting of journals, publication collaborations between journals
and conferences, and promoting our journals to the world. Ultimately, the VP Pubs and Pubs Council should ensure that
our journals remain relevant and that we are offering top tier
publishing venues to society members and anyone involved in
photonics.
In the past several years, the Pubs Council has studied questions involving open access publishing and how our society
journals are positioned to adapt to a rapidly changing publishing landscape. As open access publishing is embraced by more
authors, should we change the format of some of our journals?
Will some of our journals become unnecessary and forgotten?
While we have a strong open access journal in the IEEE Photonics Journal, is it worthwhile to boot up an open access journal
with a different focus?
The societies publication operations require enormous
amounts of volunteer effort by editors and reviewers. In
terms of total volunteer hours expended, publication activity dwarfs everything else done by the society. That said, we
are always looking for diligent editors and reviewers from all
kinds of technical backgrounds and geographical regions. If
you would like to volunteer as an associate editor or reviewer
for a particular journal, please contact the Editor in Chief for
that journal and share a bit about your expertise. If you are
not partial to a particular journal, send a message to the VP
Pubs, who can then get you connected with an editor. Many
journals are also looking for hot, high impact topics they can
emphasize. If you have an idea for a collection of papers on a
particular topic, please contact one of the Editors in Chief or
the VP Pubs.
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Membership Council

Vice President of Membership,
Fatima Garcia-Gunning
The Vice President of Membership oversees the strategic
direction of the Membership
Council, which has the role of
bringing together our community, listening and acting
on our members’ needs, and
embodies many activities
that are key to our Society’s
overall advancements. The
Membership Council follows a community-based
model, which means that
activities and opportunities
for engagement are initiated
by our members, revised and
supported by the Council,
and then, in turn, implemented/executed by our
members. Much of this is
also fostered in collaboration
with other sister-societies.
Our core activities are led by Associate Vice Presidents (AVPs)
who focus on retention, chapter revitalization, student membership, mentorship, member advancement and recognition. While
always instilling the growth of volunteerism.
In order to ensure that members’ needs are looked after, the
Council is also structured with three primary sub-committees:
Globalization Committee, Education Committee, and the Diversity Oversight Committee. These Committees champion
specific efforts and work on a diverse set of priorities. For example: The Globalization Committee evaluates our global offerings, devises intercontinental unity projects, and focuses on
strengthening our outreach in emerging regions, such as Africa, Latin America, India, China and Eastern Europe.
The outreach of the Council and Committees rely on the
dedicated engagement of our local chapters, young professionals, and the general public (i.e. teachers, instructors, parents,
govt. leaders, national consortia, etc.). It is our priority to
ensure that we foresee and act upon potential challenges and
barriers in participation, including better serving the needs of
marginalized groups.
A project to improve participation in Latin America has
been devised by Natalia Cañas Estrada, AVP of STEM Outreach, and Angeles Camacho Rosales, Outreach Volunteer. She
and a core group of bilingual Spanish and Latino volunteers
have started “Iluminando el futuro” (Light the Future), an outreach program where members and volunteers become STEM
K-12 trainers in their local communities. In its pilot stage, the
program seeks to encourage pupils to pursue higher education
in STEM areas, while also inspiring members to serve as mentors in their native languages and better understand the impact
of their scientific contributions through social engagement.
Our Council relies on the passion and participation of
our many volunteers. We look to drive initiatives to bring
December 2020

us closer, such as micro-volunteering opportunities and creating mentoring initiatives to blend different generations of
members together, so we can grow and have a strong legacy of
support and collaboration across the globe. In this light, the
Membership Council started a ‘Change Champion’ program to
showcase volunteers and leaders facilitating positive change,
through: Diversity and Inclusion; Altruism Projects; Strategic
Leadership; Professional Development; and Best Practice Curation/Exchange.
This year, 2020, has been a tough year for everyone, our
distinguished lecturers and grantees were unable to travel and
many conferences were cancelled or shifted online, which limited our ability to engage on a deeper level. However, we met the
challenge and explored new ways to interact and adopted outreach activities for the virtual environment. Some examples are:
the creation of novel eLearning Courses, like Finite Elements
Methods; an eMentor Match, connecting over 800 pairs of mentees and mentors since March; talks from our distinguished lecturers, reaching additional regions virtually; the development
of a new Podcast Series, launching in 2021; and the Society conducted more than 85 online programs, including major speaker
series led by the Boston, Madras and UK & Ireland Chapters.
As a result, the IEEE Photonics Society is 1 of only 6 Societies that have seen a membership increase during pandemic and
recruited over 310 new undergraduate student members.
Last, but not least, the Society issued over 55 chapter,
education and humanitarian grants, reaching 28 different
countries during the pandemic. Many of our volunteers and
chapters have done outstanding work in supporting our lo-

cal communities during these difficult times. Humanitarian
efforts include: crafting Smart Handing Washing Stations in
rural areas and homeschooling/STEM curriculum support for
parents and teachers. Moreover, we would like to highlight the
leadership and work from IEEE Kenyatta University Student
Branch Chapter, chaired by Fidel Makatia Omusilibwa. The
Chapter was honored as UN “Person of the Year 2020” for their
invention of a low-cost ventilator solution, the “TibaVent”, to
help combat the effects of those suffering from COVID-19.
The project was an open source initiative that brought many
students out of isolation and online. The Chapter subsequently was also awarded the 2020 IEEE Photonics Chapter of the
Year, highlighted by IEEE Spectrum.
This example of a chapter contribution and idea to help the
greater good of a community can have a significant impact,
not only on our organization but the world we live in. We will
always welcome ideas and support our students, young professionals and all members in their journeys of advancing technology for the benefit of humanity.
In 2021, the Membership Council looks forward to improving its member brand incentives and academic exchange
programs to better serve the community’s needs beyond our
current efforts. With “intersectionality” as a theme, we hope
to further diversify the array of individuals and perspectives
building the photonics technology and information of tomorrow as well.
If any of these projects or subject matters interest you,
please consider volunteering.
Email Photonicssociety.org for more information

The IEEE Photonics Society Chapter Awards
The IEEE Photonics Society Chapter Awards were established to honor the achievements and educational activities conducted by our Chapters around the world. Each
year the IEEE Photonics Society honors selected chapters
in good standing and those that have performed innovative
activities advancing technology or academic exchange for
the community.
Please join us in congratulating each for their efforts.

Chapter of the Year Award

Kenyatta University Student Branch
The Kenyatta University (KU) Student Branch Chapter received this honor for their consistent involvement and dedication to the Society’s strategic outreach goals. The Chapter holds
weekly Industry 4.0 topical events, on subjects like optoelectronics, biophotonics, sensors, 5G and photovoltaics, in-person
and now in the virtual space. In the past year, the Chapter held
18 public lectures and three major technical workshops on IoT,
December 2020

Embedded Systems, and Machine Learning, reaching over 200
participants per session. The workshops are known to be first
of their kind in the country as well as Africa, attracting partnerships from IBM and Gearbox.
In response to the pandemic, the Chapter has continued
their regular outreach, including a virtual Engineering Festival that consisted of a series of workshops, talks and panels.
The festival reached 100s of participants online and offered
on-demand content globally. The Chapter’s newly formed
IEEE Women in Engineering Affinity Group played a large
part in its planning.
The Kenyatta Chapter also built a low-cost mechanical
ventilator, Tiba-Vent, in connection with the IEEE Humanitarian Activities Committee to combat COVID-19. It has
garnered national and international recognition, now in the
clinical trial phase. The Chapter’s invention aims to increase
the number of ventilators in Kenya from 500 units to more
than 30,000.
IEEE PHOTONICS SOCIETY NEWSLETTER
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The Calcutta Chapter has seen an increase in events and
participation over the last year, including STEM outreach
programs to village schools, a Science & Technology Exhibition, a “Lightwave Technology for Medical Diagnosis
and Treatment” Symposium, a Women in Photonics Researcher Forum, and consistent online tech talks events
during the pandemic.
The Chapter regularly has 80+ active participants and encourages students to be a part of the planning process of each
event. Their work with the general public has also made the
daily newspaper and members have been interviewed for the
local television station.

Largest Membership Increase Award

Orlando Section Chapter
As a joint chapter with Sister Societies, the Orlando Section
Chapter held design competitions to attract peers from other
cross-discipline departments on campus, in turn increasing
their chapter membership.
Graduate student membership now makes up 35% of the
chapter. The competitions included finals with outreach to
high schools in the Orlando area, bringing additional recruitment and awareness to CREOL and the IEEE.

Chapter of the Year—Kenyatta University Student Branch
Chapter.

Most Improved Chapter Award
Calcutta (Kolkata) Chapter

Largest Membership Increase Award—Orlando Section Chapter.

Senior Member Initiative Award

Most Improved Chapter Award—Calcutta Chapter.

Singapore Chapter
The Singapore Chapter holds two major membership advancement drives annually in March and August, resulting in a 22%
makeup of Senior Members. The Chapter consists of members
from different universities in Singapore, targeting cross-discipline academic departments.
Chapter leaders also work closely with graduate student
members in organizing transition programs, including: academic exchanges with Indonesia and Malaysia; industrial lab
visits and career fairs; member recognition incentives; and
social programs that blend different generations of members
together.
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Senior Member Initiative Award—Singapore Chapter.

Most Innovative Chapter Award

Madras Section Chapter
The Madras Section Chapter has led significant initiatives in
India to conduct international conferences, project exhibitions

and seminars for local students.
The Chapter’s leadership has taken keen interest in maintaining
the career growth of its members
and motivating IEEE professional
growth. As an outcome, 5 local
student branches have been installed and 9 additional student
branches are underway. Graduate students and post-docs now
consist of 86% of membership in
the Section.
The Chapter’s project exhibitions have included: Advances in
Material Science & Nanotechnology; Computing; Photonics &
High Speed Optical Networks;
“Careers in STEM” Expos; and
Maker Fairs. The “Importance of
IEEE” events have also been held bridging the gap between
industry experts and academics in hopes of increasing mentorship and networking opportunities for the photonics community-at-large.

Most Innovative Chapter Award—Madras Section Chapter.
December 2020
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IEEE Senior Member Initiative:
How to Apply or Nominate in 2021
Includes Helpful Resources for Chapters & Volunteers
to Encourage Applications
The ‘Nominate a Senior Member Initiative’ was designed to
encourage IEEE Society Chapters and volunteer leaders to become actively involved in promoting IEEE Senior Member
grade. This initiative aims to: encourage grade advancement
with in IEEE; simplify the application process; offer financial
incentives for approved senior member applications; and offer
increased member benefits.
Chapters and mentors should encourage senior membership elevation for many reasons. IEEE Senior Members become
more invested in volunteer activities at a leadership level and
have an average retention rate of 98%. Also, many executive
volunteer boards and committees require that a member hold
a minimum of IEEE Senior Member grade. The more distinguished members your chapter holds may help give your chapter a bigger voice in the community.
IEEE Senior Member is the highest grade for which IEEE
members can apply. IEEE members can self-nominate, or be
nominated, for senior member grade. Prospective members
who would like to apply directly for Senior Member grade
should join the IEEE and then submit the ‘Senior Member Application Form’ as an IEEE member number is required on the
senior member application. There is no additional fee to apply.
To be eligible for application or nomination, candidates
must: be engineers, scientists, educators, technical executives,
or originators in IEEE-designated fields; have experience reflecting professional maturity; have been in professional practice for at least ten years; show significant performance over
a period of at least five of their years in professional practice.
A checklist of Senior Member eligibility guidelines and application deadlines, can be found here: https://bit.ly/3oSKXZ0
Chapters are also encouraged to hold local ‘IEEE Senior
Member Elevation Events’. Events where local members can
receive assistance from chapter chairs and volunteer leaders
in applying.
Here is a helpful ‘How-To’ guide for planning and holding such events, which includes a timeline, invite templates,
checklists, and more: http://bit.ly/2QiOYap

Benefits of Senior Membership
Senior Member Plaque: All newly elevated Senior Members
have received an engraved Senior Member plaque to be proudly displayed for colleagues, clients and employers to see. The
plaque, an attractive fine wood with bronze engraving, is sent
within six to eight weeks after elevation.
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US$25 Coupon: IEEE will recognize all newly elevated Senior Members with a coupon worth up to US$25. This coupon
can be used to join one new IEEE society. The coupon expires
on 31 December of the year in which it is received.
Letter of Commendation: A letter of commendation will be
sent to your employer on the achievement of senior member
grade (upon the request of the newly elected Senior Member).
Announcements: Announcement of elevation can be made in
section/society and/or local newsletters, newspapers and notices.
Leadership Eligibility: Senior members are eligible to hold
executive IEEE volunteer positions.
Ability to Refer Other Candidates: Senior members can
serve as a reference for other applicants for senior membership.
Review Panel: Senior members are invited to be on the panel to review senior member applications.
Complimentary Society Voucher: Voucher to join one new
IEEE Society.
US$25 Referral Coupon: Newly elevated Senior Members
are encouraged to find the next innovators of tomorrow and invite them to join IEEE. Invite them to join and the new IEEE
member will receive $25 off their first year of membership.
Awards: Every year the IEEE Photonics Society awards one
chapter that highly encourages member-grade advancements
with their local community. The award aims to promote networking and education opportunities; encourage membership grade advancement within the society; simplify the application process for members; offer financial incentives and
increased benefits for senior membership participants. The society honors the chapter with an honorarium of $200, which
this presented annually at the IEEE Photonics Conference.
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IEEE Photonics Society Honors Recently Elevated Senior Members
The following IEEE Photonics Society Members have been elevated to Senior Member or Life Senior Member over the last year:
Anjali
Aydin
Sean
Mariana
Pierpaolo
Hemanth
Chi-Hua
Siming
Xi
Alexander
Lawrence
Meena
Jose
Manju
Sriram Kumar
Wei
Zhiyong
Takeshi
Chetan
Junpeng
Rajini
Takeshi
Yuji
Prabin
Sabeena
Mohammad
Andrew
Andras
Sivashankar
Prabu
Pei-Cheng
Ajay
Gagan
Nicolas
Chengkuo
Hongjiang
Anthony
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Agarwal
Babakhani
Bentley
Bertoni
Boffi
C
Chen
Chen
Chen
Chizh
Compton
Dasan
DeFarias
Devi
Dhamodharan
Du
Fan
Fujisawa
Gowda
Guo
Honnungar
Hoshida
Iwai
James
K
Karbassian
Kirk
Kis
Krishnamoorthy
Krrishnan
Ku
Kumar
Kumar
Laurand
Lee
Lei
Lenihan

New Jersey, USA
California, USA
New York, USA
Arizona, USA
Italy
India
Taiwan
London, UK
New Jersey, USA
Belarus
Georgia, USA
India
Paraiba, Brazil
India
India
Pennsylvania, USA
Hong Kong
Japan
India
Alabama, USA
India
Japan
California, USA
India
India
California, USA
Montreal, Canada
Switzerland
Luxembourg
India
Michigan, USA
India
India
Scotland, UK
Singapore
China
Virginia, USA

Gregory

Luther

Conneticut, USA

Saravanan

M

India

Haik

Mardoyan

France

Sean

Middleton

Illinois, USA

Itsuro

Morita

Japan

Gordon

Morrison

California, USA

VL

Nandhini

India

Vijayakumar

Narayanan

India

Hieu

Nguyen

New Jerey, USA

Haseena

PY

India

Srinivasan

Padmashree

India

Eugene

Peter

India

Gregory

Quarles

Arizona, USA

Varun

Raghunathan

India

Yair

Rivenson

California, USA

Gunther

Roelkens

Belgium

Murilo

Romero

Sao Paulo, Brazil

Jeffrey

Roth

Massachusettes, USA

Alberto

Sanchez

California, USA

Vishal

Sharma

Birmingham, UK

Krishna

Singh

India

Adam

Spring

Georgia, USA

Simranjit

Suman

India

Greg

Sun

Massachusettes, USA

G

Swaminathan

California, USA

Norman

Swenson

California, USA

Guilherme

Temporao

Rio de Janeiro, Barzil

Jinghua

Teng

Singapore

Christine

Tremblay

Montreal, Canada

George

Wang

New Mexico, USA

Jian

Wang

China

Feng

Wang

China

Wenlu

Wang

Ontario, Canada

Cedric

Ware

France

Koji

Yamada

Japan

Lars

Zimmermann

Germany
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Publications

Announcement of an IEEE/OSA

Journal of Lightwave Technology Special Issue on:
Microwave Photonics

Announcing a Special Issue of the IEEE/OSA Journal of Lightwave Technology on:
MICROWAVE PHOTONICS
Scope
Microwave photonics is concerned with the use of photonic devices, systems and techniques for applications in microwave,
millimeter, and THz wave engineering, and also encompasses the development of high-speed photonic components for microwave
system applications. The field is continuing to experience significant growth, fueled by the recent interest and development in
integrated microwave photonics and microwave/millimeter-wave photonics for 5G applications and beyond. Topics include (but are
not limited to):










RoF for 5G and beyond mobile data and terrestrial communication systems
Integrated MWP devices
Advanced signal processing techniques
MWP sensing technology
THz device technology and system applications
Optical wireless transmission systems and applications
High-speed MWP signal generators and modulators
High-speed photomixers and optoelectronic converters
Novel device technologies for emerging systems

A portion of this issue will feature expanded versions of accepted papers presented at the International Topical Meeting on
Microwave Photonics 2020 (MWP2020) in Matsue, Japan from November 22-25, 2020
On behalf of the Guest Editors and the Editor‐in‐Chief, we encourage you to submit your work for inclusion in this Special Issue.
Accepted papers will appear in the Sep/Oct 2021 hardcopy issue with accepted papers posted online within one week of author final
file upload. Mandatory page charges of $260.00 per page are enforced for Original Contributions in excess of 7 pages and in excess
of 10 pages for Invited Papers. Tutorial presenters will be invited to write articles that are up to 16 pages in length. The same
mandatory fees apply to each Tutorial paper in excess of 16 pages.
Submissions by website only: http://mc.manuscriptcentral.com/jlt-ieee
Manuscript Type: “MWP 2021”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org
The Guest Editors for this issue are: Gee Kung Chang, Georgia Institute of Technology, USA; Guilliermo Carpintero, Universdat
Carlos III de Madrid, Spain; Yuki Yoshida, National Institute of Information and Communications Technology, Japan.

Submission Deadline: 1 February 2021
Publication: Sep/Oct 2021
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Call
Papers
Call
forfor
Papers
Announcing a Special Issue of the IEEE
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Photonics for Industry 4.0
Semiconductor Lasers

Submission Deadline: February 1, 2021
Submission
Deadline:
April 1, 2021
Hard Copy
Publication:
November/December
2021
Light Sciences and Technologies
(Photonics)
will play a relevant
role in the envisioned 2022
Smart Factory of the fourth Industrial
Hard Copy
Publication:
January/February

revolution (Industry 4.0). The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in
Photonics for Industry 4.0 which concerns with the automatic collection of data from machines, processes, applications, and
The IEEE Journal
of Selected
Topics insights.
in Quantum
Electronics
(JSTQE)
invitesequipment
manuscript and
submissions
in the
area failure
transforming
that data
into immediate
Design,
simulation,
fabrication
processes,
on-line
of Semiconductor Lasers. Topics can include:
detection, quality control, safety and security, and storage, among others, must be all integrated in a factory system. Smart
factories
driven
intelligence
on demand.
 must
UVBbe
and
UVC by
lasers,
and quantum
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Semiconductor Lasers
Submission Deadline: April 1, 2021
Hard Copy Publication: January/February 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area
of Semiconductor Lasers. Topics can include:



UVB and UVC lasers, and quantum interband or intersubband cascade lasers, to extend operation wavelengths
further into the ultra-violet and terahertz;



Nanoscale, sub-wavelength sized lasers;



Vertically emitting lasers, such as VCSELs, external cavity surface emitting lasers, and disc lasers;



High-power lasers, including beam combining, single-wavelength and multi-wavelength lasers, mode-locked and
Q-switched lasers, and directly-modulated lasers;



Lasers based on novel semiconductor materials, such as germanium and silicon, transition-metal dichalcogenide,
solution processed gain, and/or novel heterostructures, such as quantum dot, well and wire lasers;



Laser modeling and experimental characterization of, for example, gain, noise, nonlinearities and dynamics;



Integration of lasers on existing and non-native integration platforms, such as silicon and silicon nitride, through,
e.g., wafer-bonding, transfer printing, and heteroepitaxy, and laser-enabled photonic integrated circuits.

The Primary Guest Editor for this issue is Martijn Heck, Aarhus University, Denmark, and Eindhoven University of
Technology, the Netherlands. The Guest Editors are: Qing Gu, The University of Texas at Dallas, USA, Åsa Haglund,
Chalmers University of Technology, Sweden, Jonathan Klamkin, University of California Santa Barbara, USA, Shinji
Matsuo, NTT, Japan, and Marc Sciamanna, CentraleSupélec, France.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files bein g
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 - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
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.
2) MS Word document with full contact information for all authors as indicated below:
Last name (Family name), First name, Suffix (Dr./Prof./Ms./Mr.), Affiliation, Department, Address, Telephone, Facsimile, Email.
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

Optical Detectors

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


High-speed and high-power photodiodes and photomixers



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



Avalanche photodiodes and single-photon detectors



Optical detectors based on novel materials and substrates



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



Coherent optical receivers for the detection of advanced modulation formats



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



Integrated photodetectors for sensing applications.

Microwave photodiodes for analog applications

The Primary Guest Editor for this issue is Atsushi Kanno, NICT, Japan. The Guest Editors are: Andreas Beling, University of Virginia, USA;
Kazutoshi Kato, Kyushu University, Japan; Christina Lim, The University of Melbourne, Australia; Patrick Runge, Fraunhofer Heinrich Hertz
Institute HHI, Germany.
The deadline for submission of manuscripts is June 1, 2021. Hardcopy publication of the issue is scheduled for March/April 2022.
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 - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@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

Hybrid Integration for Silicon Photonics
Submission Deadline: August 1, 2021
Hard Copy Publication: May/June 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Hybrid Integration for Silicon
Photonics which is an advanced field of modern photonic integrated circuit (PIC) development by large scale accompanied with the ever added
functionalities through the heterogenous integration and packaging by incorporating various best in-class materials and chips/chip-lets in order to
meet the future products with new application demands, beyond the current industry focus on optical-interconnects centric transceiver alike. The
IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Hybrid integration for
Silicon Photonics. The purpose of this issue of JSTQE is to highlight the recent progress in both research and development trend and industrial
product implementation prospects, challenges and opportunities ahead, especially the new application demands and requirements on hybrid
photonics platforms. Areas of interest include (but not limited to):
 Silicon photonics hybrid integration and advancement
 Heterogeneous integration scheme, such as through: Growth, Bonding, Membrane Transfer, etc.
 Silica, silicon nitride-, AlN-photonics, etc.
 Hybrid Integrated materials, such as: InP, LiNbOx, VOx, Magneto-optic material, Phase-Change-Materials, etc.
 Optical-, Opto-Electronics interposers, and chip-lets, Co-Packaging
 Advanced Active Devices, e.g., Modulators, Tunable lasers
 Optical interconnects, telecommunications
 Microwave photonics
 Photonic sensors, LiDAR
 Optical Computing, AI and Deep-Learning
 Quantum Photonics and Applications
 Hybrid Integration and O/E IC Packaging (incl. Co-Packaging)
 Product Development effort and Status
The Primary Guest Editor for this issue is Patrick Lo Guo-Qiang, Advanced Micro-Foundry Pte Ltd, Singapore. The Guest Editors are: Prof.
Juejun Hu, MIT/USA; Dr. Xianshu Luo, AMF/Singapore; Prof. Joyce Poon, Max Planck Institute of Microstructure Physics, Germany and
University of Toronto/Canada; Prof. Dries Van Thourhout, Ghent University – IMEC/Belgium; Prof. Fengnian Xia, Yale University/USA.
The deadline for submission of manuscripts is August 1, 2021. Hardcopy publication of the issue is scheduled for May/June 2022.
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. Chin Tan Lutz. Phone: 732-465-5813, Email:
c.tanlutz@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

Machine Learning in Photonic Communication and
Measurement Systems
Submission Deadline: October 1, 2021
Hard Copy Publication: July/August 2022
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Machine Learning for Photonic Communication and Measurements Systems.
Introducing intelligence as well using machine learning to design the next generation of components and systems as well as measurement systems is an emerging line of research in the
photonics community. The hope is that the machine learning will enable a new generation of transformative photonic components and systems that can outperform current solutions in terms of:
performance, flexibility, reconfigurability and power consumption. The strength of machine learning is to find effective solutions for problems that are highly complex such as; realizing power
efficient long-reach high-throughput optical communication systems, low-noise lasers, repetition rate and spectrally reconfigurable optical frequency combs, multi-purpose photonic integrated
circuits, secure communication systems and performing measurements at the quantum limit. The purpose of this issue of JSTQE is to highlight the recent progress and trends in utilizing
machine learning techniques for developing next-generation of photonic communication and measurements systems. Areas of interest include (but are not limited to):
Optical components
 Semiconductor and fibre based lasers devices
 Optical frequency combs
 Programmable multi-purpose photonic integrated circuits
 Fibers
 Optical amplifiers
Optical communication systems
 Flexible transmitters
 Constellation shaping
 Spectrum shaping
 Fiber-optic channel impairment mitigation
 Free-space optics
Classical and quantum measurement systems
 Biomedical imaging
 Characterization of lasers and frequency combs
 Quantum limited phase sensing
 Quantum key distribution
 State estimation in cavity opto-mechanics
Optical networks
 Performance monitoring
 Optimization
 Security
The Primary Guest Editor for this issue is Darko Zibar, Technical University of Denmark. The Guest Editors are: Sergei Turitsyn, Aston University, United Kingdom; Bahram Jalali,
University of California Los Angeles (UCLA), USA; Keisuke Kojima, Mitsubishi Research Laboratory, (MERL), Boston, USA and Marija Furdek, Chalmers University of Technology.
The deadline for submission of manuscripts is October 1, 2021. Hardcopy publication of the issue is scheduled for July/August 2022.
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 - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@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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Photonics Society Mission Statement
Photonics Society shall advance the interests of its members and the laser, optoelectronics, and photonics professional community by:
• providing opportunities for information exchange, continuing education, and professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and student activities;
• formally recognizing the professional contributions of members;
• representing the laser, optoelectronics, and photonics community and serving as its advocate within the IEEE, the broader scientific
and technical community, and society at large.

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