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Editor’s
Column

IEEE Photonics Society

NICOLAS FONTAINE
2018 has been a great year for photonics. The 2018
Nobel Prize in physics was awarded to three photonic
engineers and scientists! To provide some insight into
the prizes, Rene Essiambre and Theodore Sizer from
Nokia Bell Labs have written an article about the scientific breakthroughs in optical trapping and chirped pulse
amplification.
The IEEE Photonics Conference concluded a few
weeks ago and I was happy to meet so many colleagues
and friends! Many events occurred at the conference such
as the mentor match and lab automation hackathon that
this issue and our next issue will feature a summary of
these events. In this issue, we have a feature article covering the IEEE Photonics Society awards.
The third installment of the lab tricks column which
describes an open source digital signal processing toolbox
called QAMpy that was developed by Jochen Schroeder
and Mikael Mazur from Chalmers University in Sweden.
It’s entirely free, easy to use, powerful, and written in
Python, so you can use it immediately on any operating
system. I strongly encourage you to investigate QAMpy
especially if you are interested in getting started or improving your optical digital signal processing skills.
The research highlights article is from Naser Qureshi
and colleagues from three universities in Mexico. They
used THz and millimeter wave imaging to study a variety of items including ancient artifacts and plants. I hope
you enjoy it.
This month also has the second installment of “Graduate Student Fellows—A Catch-Up,” entirely written
by young researchers! Nicholas Wong tracked down five
more past recipients of the IEEE Photonics Society Graduate Student Fellowship and asked them to tell us where
photonics has taken them and to share some tips for the
next generation of scientists.
Like always, I want to emphasize that volunteers are
key to the newsletter! Articles are always sourced from
volunteers, and we always looking for content to share,
especially news from your local photonic outreach activities and ground breaking research results. Students,
young professionals, and experienced members can inquire about submitting an article! Don’t be shy, and
please contact me if you are interested no matter how
new you are to the society. As always, I hope you enjoy
reading the articles!

President
Chennupati Jagadish
Australian National University
Canberra, Australia
Ph: +61-2-61250363
Email: ChennupatiJagadish@anu
.edu.au
Past President
Kent Choquette
University of Illinois
Dept. of Electrical and Computer
Engineering
208 North Wright Street
Urbana, IL 61801
Tel: +1 217 265 0563
Email: choquett@illinois.edu
Secretary-Treasurer
Paul Juodawlkis
MIT Lincoln Laboratory
244 Wood Street
Lexington, MA 02421-6426
Tel: + 1 781 981 7895
Email: juodawlkis@ll.mit.edu
Board of Governors
G. Cincotti
R. Essiambre
N. Fontaine
T. Kawanishi
B. Lee
O. Liboiron-Ladouceur

D. Marom
N. Nishiyama
A. Peacock
S. Poole
L. Rusch
S. Savory

Vice Presidents
Conferences—Martin Dawson
Finance & Admin—Xiuling Li
Membership & Regional
Activities—René-Jean Essiambre
Publications—Aaron Hawkins
Technical Affairs—David Plant

Associate Editor of Central, Latin and
South American
Juan A. Hernandez Cordero
Institute of Materials Research
Department of Rheology and
Mechanics of Materials
National Autonomous University of
Mexico
Circuito Exterior s / n, Ciudad
Universitaria,
AP 70-360; Coyoacán, Mexico,
Federal District,
CP 04510
Email: jhcordero@iim.unam.mx
Associate Editor of Asia & Pacific
Nicholas H. L. Wong
DenseLight Semiconductors Pte Ltd
6 Changi North Street 2
Singapore 498831
Email: n.hl.wong@ieee.org
Associate Editor of Northern Europe
Martin Lavery
School of Engineering
Rankine Building
University of Glasgow
Oakfield Avenue
G12 8LT
Martin.Lavery@glasgow.ac.uk
Staff Editor
Lisa Sandt
IEEE Photonics Society
445 Hoes Lane
Piscataway, NJ 08854
Tel: 1 732 465 6662
Fax: 1 732 981 1138
Email: ipsnewsletter@ieee.org

Newsletter Staff
Editor-in-Chief
Nicolas Fontaine
Nokia Bell Laboratories
791 Holmdel Rd, Holmdel, NJ 07733
732-888-7262
Email: nicolas.fontaine@nokia.com
Associate Editor of Australia
Joel Carpenter
The University of Queensland Australia
Brisbane St Lucia, QLD 4072
Email: j.carpenter@uq.edu.au

IEEE prohibits discrimination, harassment, and
bullying. For more information, visit http://www.ieee.org/web/aboutus/
whatis/policies/p9-26.html.

IEEE Photonics Society News (USPS 014-023) is published bimonthly by the Photonics Society of the Institute of Electrical and
Electronics Engineers, Inc., Corporate Office: 3 Park Avenue, 17th
Floor, New York, NY 10017-2394. Printed in the USA. One dollar per
member per year is included in the Society fee for each member
of the Photonics Society. Periodicals postage paid at New York,
NY and at additional mailing offices. Postmaster: Send address
changes to Photonics Society Newsletter, IEEE, 445 Hoes Lane,
Piscataway, NJ 08854.
Copyright © 2018 by IEEE: Permission to copy without fee all or
part of any material without a copyright notice is granted provided that the copies are not made or distributed for direct commercial advantage, and the title of the publication and its date
appear on each copy. To copy material with a copyright notice
requires specific permission. Please direct all inquiries or requests
to IEEE Copyrights Office.

2

IEEE PHOTONICS SOCIETY NEWSLETTER

December 2018

President’s
Column
CHENNUPATI JAGADISH

Let me start the last column for the year by congratulating
the winners of the “2018 Nobel Prize for Physics”, Dr. Arthur Ashkin, Dr. Gerard Mourou and Dr. Donna Strickland,
for their groundbreaking contributions to laser physics. The
Society heard the news while in Reston, VA at IEEE Photonics
Conference and it contributed to the excitement and energy
among the community during the week. It is remarkable that
our field of photonics has been recognized by the Nobel Committee once again. I had the chance to speak to the laureates
and congratulate each on behalf of the global photonics community and the IEEE Photonics Society.
Dr. Ashkin and Dr. Mourou are the Life Fellows of IEEE
and Dr. Strickland is an author and active contributor of our
Society journals. Dr. Ashkin is the oldest person, at 96 yearsold, to receive a Nobel Prize. Dr. Mourou is the winner of IEEE
Quantum Electronics Award and IEEE David Sarnoff Award.
Dr. Strickland has served as President of our sister-society and
collaborative partner, The Optical Society. Let us hope many
more of our colleagues working in the field of photonics and optics will be recognized by the Nobel Committee in future years.
Another astonishing note is that it took 55 years for the
committee to recognize a woman physicist with the Nobel
Prize in Physics. Furthermore, Dr. Strickland is only the third
woman to be recognized with this honor in the history of the
Prize. With the encouragement of our Women in Photonics
program and newly appointed Diversity Oversight Committee, we plan to take valuable steps to better showcase the valuable work women advance in the field, so that the community
and such committees are well versed in their contributions.
Congratulations to Simon Poole, Andrew Bartos, Glenn Baxter and Steven Friskin from Finisar Australia for winning the prestigious “Australian Prime Minister’s Prize for Innovation”. The
team received this honor “for developing and commercializing
optical switching technology used in optical communication systems.” Well-deserved indeed. Poole is a Fellow of the IEEE, serves
as the Chair of the IEEE Photonics Society’s Industry Engagement
Committee and is an Elected Member of the Society’s Board of
Governors. Frisken and Baxter are also members of the IEEE.
Moving on to conferences, the IEEE Photonics Conference
in Reston went very well. A heartfelt congratulation goes out
to the chairs, volunteers and staff involved in making the conference a great success. An event of note was Industry Day. This
special track at the conference, devised by Dalma Novak, Simon Poole, Maura Raburn and Eric Swanson, brought together
an outstanding group of industry leaders sharing their experiences in starting companies and commercializing photonics
technologies. More on this will come in the February issue of
the newsletter.
Another new conference addition has been an IEEE Photonics Society’s touring, professional development “Lab Automation Hackathon”. It has taken place at major conferences,
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in partnership with Nokia Bell Labs, and integrates Python
programming with optical instrumentation, data processing
and photonic design. Thank you to Nick Fontaine and Roland
Ryf for leading the organization of these various Hackthons at
ECOC, IPC and ACP. We are sure there will be more to come!
In addition to those events, I was delighted to recognize
many of our colleagues and fellow volunteers for their technical excellence in photonics during our Awards Banquet. You
can learn more about the honorees and banquet further in this
issue, under the “Awards & Careers” section.
The Society’s Board of Governors and various Councils also
met at the IEEE Photonics Conference, as the Society’s leadership series takes place here annually. The Board of Governors
approved the formation of an Education Standing Committee,
co-chaired by Leslie Ann Rusch and Stewart Aitchison. Photonics education is important for the future of our field and the
industry. I was surprised to learn from students at the meeting
that courses on photonics, at the undergraduate level, are often
not offered in the United States and other regions. The Education Standing Committee is planning to create and influence
such programs, which will serve the needs of a broad range of
students from technical institutions, community colleges and
universities as well as practicing engineers.
A Photonics Fund Oversight Committee was formed as
well. This committee will review the applications and program
proposals devised by our community in support of humanitarian, mission-driven outreach and educational activities. As
the philanthropic arm of our Society, the IEEE Photonics Fund
inspires the generosity of donors so it may better enable programs that enhance tech access and photonics literacy around
the world. With donor support, we strive to be a leader in
transforming science into technology for the benefit of humanity. Such contributions have, specifically, allowed us to provide
travel grants to students and young professionals from various
parts of the world to attend the IEEE Photonics Conference
and other sponsored events.
In honor of those serving the Society, I want to sincerely
thank the outgoing Elected Members of the Board of Governors, Leslie Ann Rusch, Odile Liboiron-Ladouceur, Simon
Poole, Rene-Jean Essiambre, and Vice-Presidents, Martin
Dawson (Conferences) and Dave Plant (Technical Affairs), for
their leadership and commitment over the years. Volunteer
leaders play a vital role in the Society’s strategic direction and
their passion as well as time served is truly appreciated.
Furthermore, congratulations to Carmen Menoni for her appointment as President-Elect of the Society. She will be serve
as the President of the Society during 2020 and 2021. Menoni
has served the Society in many facets at the leadership level
for the last 12+ years, from chapter chair, committee member
(continued on page 31)
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Terahertz and Millimeter Wave Imaging:
A Portable Tool for Characterization
Naser Qureshi1, Enrique Castro-Camus2, Carlos G Treviño-Palacios3, Gaudencio Paz-Martínez3
1
Insituto de Ciencias Aplicadas y Tecnologías, Universidad Nacional Autónoma de
México, Mexico City, Mexico.
2
Centro de Investigaciones en Optica, A.C. Loma del Bosque 115, Lomas del Campestre,
Leon, Guanajuato 37150, Mexico.
3
Instituto Nacional de Astrofísica, Optica y Electrónica, Luis Enrique Erro 1, Sta Ma
Tonantzintla, Pue 72840, Puebla, Mexico.
Abstract—We summarize an ongoing effort to develop noninvasive and nondestructive portable techniques for terahertz
and millimeter wave imaging, adapted to specific applications
of cultural and environmental relevance. Examples of relatively
well developed techniques include imaging of artwork and of
a diabetic foot. Examples of emerging techniques include near
field microscopy in both gigahertz and terahertz frequencies.

Introduction
Spectacular advances in photonic imaging and microscopy techniques in the GHz to THz frequency range over the last two
decades have given us a wealth of options for noninvasive and
nondestructive characterization of soft water free materials of organic and inorganic origin. The selective penetrating power of
millimeter and terahertz waves has motivated the development
of techiques that range from simple transmission imaging to sophisticated time resolved 3D imaging systems [1], [2]. Yet not all
approaches have been sucessfully deployed in field appliactions.
Current research in Mexico provides an interesting microcosm of the global state of affairs, a constant dialog between the
instrumentalist and the end user, the technique and the application. Some techniques have reached a level of maturity that has
allowed them to make a difference in the understanding and
preservation of significant historical artefacts or develop astronomical instruments, whereas others struggle to find relevance
in the midst of competing methods that harness more practical
and accessible ranges of the electromagnetic spectrum.
Here we summarize a selection of imaging techniques and
efforts to adapt them to local necessities. On one end of the utility spectrum, we describe highly successful adaptations of terahertz hyperspectral imaging to the study of art, and on the other
we describe adaptations of near field imaging and its quest to
compete with highly developed optical imaging such as material characterization or radioastronomical filter characterization.

Terahertz Time Domain Imaging
Four decades ago, a conceptually simple photoelectric switch developed by Auston at Bell Labs made it possible to harness sub-picosecond electromagnetic pulses from newly developed ultrafast pulsed
lasers to excite picosecond electrical current transients in semiconduc4
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tor devices [3]. The terahertz radiation from these fast current pulses
was coherent and its phase was stable with respect to the original laser
pulses used to produce them. This made coherent detection possible
giving rise to terahertz time domain spectroscopy (THz-TDS), which
remains to this day the backbone of terahertz photonics in numerous
applications [4]. Perhaps the most striking feature of this technique
is the fact that the terahertz electric field is sampled in a temporally
synchronous manner, which effectively filters out the environmental
noise except the terahertz radiation of interest. This allows for a very
high signal to noise ratio, clean waveforms of the electric field versus
time in a pulse of a few cycles, and highly detailed amplitude and
phase spectra in the frequency domain.
It was not long before the terahertz beam from a spectrometer
was focused and scanned to produce images [5]. These images
were particularly interesting in that they were inherently “hyperspectral”: each pixel of a spatial scan contained a wide spectrum.
It took time for this to reach practical applications: the need for
careful optical alignement and the bulkiness of ultrafast lasers
limited their portability and adaptablilty in early work.
THz-TDS instruments are now widely available commercially. Portability and stability has been achieved with compact fiber pulsed lasers, and alignment limitations have been
overcome with the use of fiber based optical mechanisms,
so that both the terahertz source and detector units can be
moved independently. Scanning in the temporal domain can
be very fast, producing hundreds of spectra per second, and
spatial scanning systems routinely produce diffraction limited images.
In this context, the Applied Terahertz Science Group at
the Centro de Investigaciones en Optica (CIO) in Mexico has
adapted commercial THz-TDS systems, as well as home built
systems, to field applications speciffic to the country’s requirements. The terahertz group at Instituto Nacional de Astronomía,
Óptica y Electrónica (INAOE) in Mexico has also developed also
portable TDS systems for imaging plastics and soft matter.
Imaging in Artwork Preservation and Research
Terahertz radiation is an atractive probe for easel artwork: it
nondestructively penetrates many materials such as oil paint
layers and canvas, yet is sensitive to variations in the complex
December 2018

refractive index related to changes in material, pigments, and
water content. THz-TDS, which directly reveals wave propagation delays in the time domain due to changes in refractive
index, lends itself beautifully to time-of-flight measurements
within the depth of a canvas. This can be used to selectively
distinguish layers within a painting and with some additional
work, reliable measurments of the complex dielectric constant
have also been demonstrated [6].
This technique was taken to a church by the group led by
Enrique Castro-Camus at CIO, who joined forces with experts
in art restoration (at Escuela de Conservación y Restauración
de Occidente, Instituto Nacional de Antropología e Historia
and El Colegio de Michoacán) to investigate historical paintings that had undergone a series of restorations and modifications invisible to the eye over the course of centuries [7]. A
commercial TDS system from API, mounted on a movable x-y
platform was set up in a focused reflection mode (Figure 1)
and used to scan over parts of various paintings. Images were
formed one pixel at a time, aquiring a full terahertz spectrum
(0.1–1THz) at each point or pixel.
Results reported last year have highlighted the remarkable
power of this technique: an image formed by selecting particular time delays in the reflected terahertz wave clearly revealed
a painting hidden beneath the surface (Figures 1 and 2). As
explained in Reference [7], the selection of layers was achieved
with a conceptually straigtforward algorthm.
Perhaps the most significant aspect of this result is that images were detailed enough to be useful to the restoration experts
and contributed information complementary to more standard
techniques such as IR and X-ray imaging. The authors were
able to identify three pictoral cycles (early XVIII century, 1816
and early XX centrury) and connect them to the historical
records.
This group continues to refine their technique. Results reported this year from the Tepic Cathedral [8] show how a combination
of THz and other imaging techiques applied to a painting can reveal a wealth of subtleties hidden within a canvas with remarkable
spatial resolution in depth. As exemplified in Figure 3, even with
no hidden paintings emerging from beneath the surface, terahertz
images were effective in revealing topologial defects such as abrasions and lacerations of the canvas.
Time of flight imaging also identified a new layer of canvas
that had been added to the back of a painting during a past restoration as shown in Figure 4. This Figure illustrates how a time
resolution of the order of a picosecond or less in a time of flight
measurement can clearly reveal and distinguish layers of material with submillimieter resolution. Additionally, the terahertz
absorption spectra inherent in these measurements have been
used by the CIO group to chemically distinguish pigments and
narrow the possibilities of chemical composition, as discussed in
Reference [8].
In summary, terahertz time domain imaging using currently available instruments and adequate image processing
has reached a useful level of spatial resolution and, in some
cases, chemical sensitivity. This has been successfully integrated within the restoration community’s new set of imaging
techniques, and has been used to make contributions in the
field of art restoration.
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Figure 1. A region of the La Oracion en el Huerto painting was studied with various techniques [7], both the visible photograph (a)
and the infrared reflectography (b) images show the most recent
painting. However, the THz image (c) reveals a different composition that most likely dates from the original artwork from the
early XVIII cenrury that lies hidden under the superficial painting, which is attributed to Hermenegildo Bustos from the early
XX century. Reprinted with permission from Springer.

Vis

THz

(a)

(b)

Figure 2. A visible light image and a terahertz frequency parametric image [7] of a detail from the Jesus se encuentra con su madre
painting, where the THz image clearly reveals a painting underneath the surface. Located in the Purísima del Rincón parish in
Guanajuato, Mexico, this painting was imaged and studied by a
collaboration of four institutions in Mexico and one in the US.
Reprinted with permission from Springer.

(a)

(b)

Figure 3. Visible detail and terahertz parametric image [8] of the
painting San Joaquín y la Virgen at the Cathedral of Tepic in Mexico. The THz imaging reveals prominences, or topological features of the painting. Reprinted with permission from Springer.

THz Waves Probe Living Plants
A variation of the THz-TDS concept, where the femtosecond laser is replaced by a cheaper diode laser pulsed in the nanosecond
timescale has been recently developed and is known as quasi-TDS
(or THz QTDS) [9]. This makes for a much cheaper and more
compact instrument albeit with a relatively narrower bandwidth.
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temperature, the authors have demonstrated that plants behave
quite differently under laboratory conditions when compared to
the field. This work can be seen as a first approach to the problem of in vivo monitoring of plants and their environment and
illustrates the potential of this realitvely low cost instrument.
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Figure 4. Time of flight meaurements from terahertz time domain spectra have been used to detail the stratigraphy within a
painting, and helped researchers reveal the addition of an extra
layer of canvas behind the painting without physically accessing
it [8]. Reprinted with permission from Springer.
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Figure 5. Measurements of the terahertz transmission through a
corn leaf over the course of two days [10]. Reprinted with permission from Springer.

A collaboration between two groups in Mexico and two in
Germany took this idea to the field and developed an instrument that measures the terahertz absorption in a living leaf [10].
Figure 5 shows how this simple absorption measurement can be
used to reliably measure changes in the water content of a leaf.
As discussed in Reference [10], the terahertz signal and water content can be related by using fitting algorithms to effective medium theory models. Taking into account physiological
factors such as the role of the plant’s stomata and variations in
6
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Imaging in Plastics
An effort to develop THz-TDS systems at the Instituto Nacional de Astronomía, Óptica y Electrónica (INAOE) in Mexico,
led by Carlos G. Treviño-Palacios, has focused on adapting the
technique towards tomography in automotive components especially in plastics. As with the previous case, the need for portable
and robust on-site instruments led the group to use THz emiters
excited by a commercial fiber laser, in this case a Menlo Systems
instrument. A home built TDS system was optimized for tomography applications and especially detailed spectra. Figure 7 shows
an example of the range and sensitivity required to identify layers
and features within an object made of several types of plastic, in
this case a CD box. Transverse scan configurations have been used
to produce B-scans that reconstruct the object (Figure 6).
Astronomical Filter Characterization
In Mexico since the early 2000’s an effort by the astronomical
community started the construction of the Large Millimeter
Telescope (LMT) Situated on the top of Volcán Sierra Negra
in Mexico at an altitude of 4600 meters. The system managed
in Mexico at INAOE consists of a 50 meter steerable millimeter-wavelength single-dish telescope designed specifically for
astronomical observations in the wavelength range of 0.85—
4 mm. Although the wavelengths of the telescope falls on the
lower frequency side of the mmW-THz range, it has demanded
an interesting work on the characterization of filters used in
LMT instrumentation efforts.
In (sub-)millimeter astronomy, characterization of optical
devices and materials with large bandwidths is typically done
using Fourier Transform Spectroscopy (FTS) [11]. The group
has shown using THz-TDS measurements that materials commonly used as optical and infrared blocker filters for millimeter
and terahertz astronomy applications are also useful for radio
astronomy optical component characterization (Figure 8) [12].
Diabetic Foot Diagnostics
Diabetes is considered a national problem in Mexico, with one in
ten citizens suffering it is now considered a national threat. Important efforts have been put in trying to get the diabetes incidence as
well as its consequences under control. Among the most common
complications of diabetes is the so-called diabetic foot which in
turn leads to numerous amputations, being the first cause of lower-limb amputation after traumatic accidents. The elevated bloodglucose levels deteriorate the vasculature of the feet, which in turn
results in neuropathy, immunodepression and dehydration of the
skin. Since THz radiation is very sensitive to the presence of water,
the group at CIO has started an ambitious project to develop a
terahertz-spectral imaging technique that will allow diagnosing
the diabetic foot problem in early stages [13]. This could result in
significant improvement of the quality of life of diabetic patients
and a reduction of the cost to private insurances, patients and the
public health system [14].
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Continuous Wave
Microscopy
Although the time domain techniques described in the previous section have been applied to microscopy with great success [16],
simpler and more portable systems often
rely on continuous wave sources. Here we
describe two examples of systems developed
for microscopy of soft matter in two different
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Industrial Quality Control
Industrial manufacturers are starting to
incorporate THz-based measurements
in their quality control processes worldwide. Mexico is no exception, the leather
industry, among others, has been working closely with the group led by Enrique
Castro-Camus in order to implement inline, non-contact moisture and thickness
measurements for their products [15].
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Figure 6. Representative terahertz time domain spectra over especially long time periods used to identify multiple reflections (arrows) in macroscopic plastic object.
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Figure 7. Transverse terahertz time domain scans used to reconstruct a multilayer plasitc object with topographic variations and
different plastic layers.The red square in (a) shows the scanned area.
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frequency ranges. In contrast to the previous
section, the instruments are further from deployment in practical applications.

Microwave Near Field
Microscopy
0.6
Near field microwave microscopy has seen
significant advances over the past two de0.4
cades, achieving results from nanometer
resolution [17] to imaging of biological
0.2
tissue [18] among others. Although its potential is clear, mostly due to the penetrat0.0
ing power of microwave and millimeter
100
150
200
250
300
waves, extensive practical application in
Frequency [GHz]
many areas has been elusive. In an effort
to bring such instruments to the field, two
Figure 8. Comparison between three filters (QMC Instruments Ltd, UK) using FTS different approaches have been used by the
(dashed) and TDS (solid) measuments at INAOE.
group of Naser Qureshi at UNAM, the
National University in Mexico City.
The first approach was to simplify as much as possible
the design of resonant scanning microwave probes. A standard coaxial cable was sectioned and converted into a tunMicrowave Source
able microwave resonator and the end point of the central
Ims
conductor was turned down into a sharp micrometer scale
Zms
electromagnetic probe using standard machining techniques (Figure 9). A scanning near field microscope was
implemented [19] by exciting this probe with a microwave
Feeder Line
source and measuring the reflected signal as the probe was
ZfI
∅out = 1.22 mm
scanned over planar samples. Frequency shifts in the signal
∅in = 0.28 mm
reflected from the resonator probe were measured. This was
C
a proof of principle for a low cost system that can be moved
Discontinuity
to field applications.
Zp
Probe
Results were consistent with previous works in the literaCstr
ture, where maps of complex dielectric constants were obtained
Sample
from representative soft matter samples.
Substrate
Cc
In a significantly more compact proof of principle, a similar
coaxial probe was coupled directly to the inside of the resonator
of a microwave source based on spin wave resonance [20]. As the
Figure 9. A tunable microwave resonant scanning probe fabricated using purely standard machining methods [19].
micrometer scale coaxial probe was scanned over the surface of a
planar sample, changes in complex dielectric constant were measured by observing
changes in the emission frequency of the
microwave source. On account of the high
Q-factor of the source (more than a million), this microscope was more sensitive
to the impedance of samples than stanPixel Size of
10 Microns
dard microwave microscopy (Figure 10).
This proved the principle of active probe
microwave microscopy in an instrument
just about the size of a laptop computer.
100
Transmission

0.8

400
500

Y

100 200
300
X (mm 400 500
)

(m

m
)

200
300

Figure 10. An active probe microwave microscope and a representative image of onion
cells [20].
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Terahertz Near Field Microscopy
At terahertz frequencies, near field microscopy has been used in laboratory conditions for two decades [5], usually combined with TDS excitation and detection.
A simplified variation of the concept was
developed, where the need for synchronous
December 2018
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Figure 11. Pulsed light from a femtosecond laser excites a terahertz photoelectric source, and an on-chip antenna focuses the
terahertz radiation in the near field. The pixellated image shows
a scan of a metal-air interface, where each pixel is 60μm, about
an order of magnitude smaller than the wavelength [21].

detection was eliminated using a sensitive pyroelectric detector
and the photoelectric terahertz source was integrated with the
near field probe on the same chip. This made for a more robust
and compact near field scanning microscopy system (Figure 11).
Results showed a resolution of approximately 60 μm with broadband radiation peaking at a wavelength of 700 μm.

Conclusions
THz-TDS systems have been used in noninvasive and nondestructive characterization inside soft materials of water free
organic and inorganic origin. The use of portable systems has
enabled experiments in field applications. In Mexico this has
been used in the conservation of cultural and natural heritage,
medical imaging, soft material characterization, and astronomical instrumentation.
Near field microscopy systems have also been brought closer to field applications with a significant reduction in size and
cost. At microwave and millimeter wavelengths this has been
achieved with the introduction of active probe microscopy systems. At terahertz frequencies, instruments have been simplified and made more compact with the integration of photoelectric emitters and near field probes.
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Lab Tricks
QAMPy, a DSP Chain for Optical
Communication Signals
Jochen Schröder and Mikael Mazur, Photonics Laboratory,
Department of Microtechnology and Nanoscience, Chalmers University of Technology,
Gothenburg, Sweden
If you have working in the field of optical communications you
will almost certainly have to deal with advanced modulation
formats such as quadrature amplitude modulation (QAM) or
phase-shift keying (PSK) signals. A crucial part of coherent
communication transmission is the digital signal processing
(DSP) that is employed to undo impairments that have degraded the signal when it was generated, transmitted and detected and modern communication systems could not function
without the powerful DSP algorithms.
A typical DSP chain at the receiver is shown in figure 1.
While deployed systems employ custom designed application-specific integrated circuits (ASICs) to perform the DSP
at the required rates, in a lab environment the DSP is generally executed offline, after digitization with a real-time oscilloscope, using a desktop computer. Therefore, most communication research laboratories have a collection of DSP scripts
for the processing of their experimental data and simulations
of their systems. We at the Photonics Laboratory at Chalmers University of Technology have invested time into creating
a DSP workflow package written in Python. We recently released QAMPy as open source software under the GPLv3 licence and it is available for download at https://github.com/
ChalmersPhotonicsLab/QAMPy.
The software was written geared towards the requirements
of a typical experimental researcher in optical communication.
That is not to say that is the software is not useful for theoreticians or teachers either, it contains modulations for easy
simulation of transmission impairments and we know of other
groups starting to use the package for their teaching. In particular we wanted QAMPy to have the following properties:

Written in a High Level Language
QAMPy is aimed at researchers not software developers who are
typically much more familiar with high level languages than C or
C++. As the name suggest QAMPy is written in Python an opensource, high-level, dynamic object oriented language with a vast
collection of packages for numerical and scientific programming.

Easy to Use Intuitive API
As researchers we want to focus on our research, not on the
programming. We want to avoid repetitive tasks, having to
track lots of parameters and functions should have reasonable
default arguments. QAMPy offers an object oriented API centred around the signal object, which keeps track of most of the
relevant parameters that characterise a signal. We will discuss
the signal object in more detail later.
10

IEEE PHOTONICS SOCIETY NEWSLETTER

Fast
When working in the lab, it is often advantageous to directly
see the effect of experimental adjustments without having to
wait for 10s of seconds for the DSP to finish. Similarly, with
large datasets we do not want to wait days for the results. Performance critical parts of QAMPy are therefore written in Cython a Python dialect that is compiled directly to C. We also have
several functions that can take advantage of GPU processing.

Extendable
A software package, in particular one that is aimed at research,
is useless if it can not be customized easily. QAMPy is designed
such that it is easy to subclass the signal class to, e.g. use a
different demapper. There is also set of core functions which
work on numpy arrays, if some function can not be achieved
with the object oriented API. This allows for a time efficient
work-flow as the user can invest time on a newly developed
modulate, such as a de-mapper, while still having direct access
to the complete set of DSP algorithms required to evaluate it.

Good Documentation
Without documentation using a piece of software is so much
harder. We strife to provide good documentation for all functions and objects.
In the following we will describe some of the core functionality of QAMPy using a couple of typical usage examples. Understanding the examples should be reasonable straight-forward
with some programming knowledge, however we assume that
the reader has some basic understanding of Python and Numpy,
as a tutorial goes well beyond the scope of this article. We will
also restrict ourselves to an introduction of the object-oriented
QAMPy API without describing the more advanced “core”-API.
QAMPy’s API currently consists of eight submodules
analog_frontend, equalization, filtering,
helpers, impairments, phaserec, signals,
theory, which provide the building blocks of a typical DSP
chain as well as helper functions including functions for simulating transmission impairments. The core component of the
API is the signal object and it’s sub-classes. All other functions, with the exception of the theory submodule, perform
transformations on the signal object. The signal object is a subclass of a numpy array which simultaneously holds all the important information of a typical communications signal. The following code creates a 64-QAM single-polarization signal with
100 000 symbols and 10 Gbaud symbol rate changes its signalto-noise-ratio to 20 dB and calculates the bit-error-rate (BER).
December 2018

import numpy as np
from qampy import signals, impairments
sig = signals.SignalQAMGrayCoded(64, 100000,
nmodes=1, fb=10e9)
sig_out = impairments.change_snr(sig, 20)
ber = sig_out.cal_ber()
print(ber)

For this to work the signal object keeps performs several functions in the background. Firstly, it keeps track of the transmitted (original) bits and symbols as attributes, which enables the
ability to calculate the BER. Internally it also also perform the
symbol decisions and mapping (gray-mapping in this case) and
aligns the transmitted symbols to the (received) symbols after
decision. To see this we can continue the above code:
print(np.all(sig.bits==sig_out.bits))
print(np.all(sig==sig_out.symbols))

Similarly it the object keeps track of the symbol rate and sampling rate. By default a generated signal is sampled at one
sample per symbol, however it is easy to resample. At the same
time we can also perform root-raised cosine pulseshaping. The
following code creates a 10 Gbaud 64-QAM signal and resamples the signal to 20 GS/s.
import numpy as np
from qampy import signals, impairments
sig = signals.SignalQAMGrayCoded(64, 100000,
nmodes=1, fb=10e9)
sig_out = sig.resample(2*sig.fb, beta=0.01)
print(“symbol rate={} Hz”.format(sig.fb))
print(“sampling rate={} Hz”.format(sig.fb))
print(“new symbol rate={} Hz”.format(sig_out.fb))
print(“new sampling rate={} Hz”.format(sig_out.fs))

This makes it easy to match simulation parameters easily to the
parameters of an experiments, e.g. when adding phase noise
corresponding to a 100 kHz laser.
sig_out_phnoise = impairments.apply_phase_
noise(sig_out, 100e3)

Imporantly QAMPy includes functionality to calculate signal
quality metrics. In addition to BER, QAMPy currently implements: ~symbol error rate (SER), error vector magnitude
(EVM) and generalised mutual information (GMI). A curve
that many would be familiar is the GMI as a function of SNR
for different modulation formats. This is only a few lines of
code with QAMPy.
import numpy as np
import matplotlib.pylab as plt
from qampy import signals, impairments
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Ms = [4, 16, 64]
snrs = np.linspace(3,25, 50)
gmis = np.zeros((3, snrs.shape[0]), dtype=np.
float64)
plt.figure()
for i,M in enumerate(Ms):
sig = signals.SignalQAMGrayCoded(M, 10000,
nmodes=1)
for l,snr in enumerate(snrs):
sig_out = impairments.change_snr(sig, snr)
gmis[i,l] = sig_out.cal_gmi()[0]
plt.plot(snrs, gmi[i], label=”{}-QAM”.
format(M))
plt.xlabel(“SNR [dB]”)
plt.ylabel(“GMI [bits/2D symbol]”)
plt.show()

Note, that most of the code here really is for plotting and the actual code for gmi calculation is really short. Finally let us now move
to an extensive example that uses QAMPy’s equalization functionality. The following code simulates a 28 Gbaud PM-QPSK signal
with 12 dB of SNR, 1 GHz of frequency offset and 100 kHz linewidth as well as 120 ps added differential group delay.
import numpy as np
import matplotlib.pylab as plt
from qampy import signals, impairments, equalization, phaserec, helpers
sig = signals.SignalQAMGrayCoded(4, 10**5,
nmodes=2, fb=28e9)
sig = sig.resample(2*sig.fs, beta=0.01,
renormalise=True)
sig_out = impairments.simulate_transmission(sig,
snr=12, freq_off=1e9, lwdth=100e3, dgd=120e-12)
wx, error = equalization.equalize_signal(sig, 1e-2,
Ntaps=21, adaptive_stepsize=True, method=”cma”)
sig_eq = equalization.apply_filter(sig_out, wx)
fo = phaserec.find_freq_offset(sig_eq)
sig_eq = phaserec.comp_freq_offset(sig_eq, fo)
sig_ph, ph = phaserec.viteribiviterbi(sig_eq, 11)
plt.figure()
plt.title(“X-Polarization”)
plt.hexbin(sig_ph[0].real, sig_ph[0].imag)
plt.figure()
plt.title(“Y-Polarization”)
plt.hexbin(sig_ph[1].real, sig_ph[1].imag)
plt.show()

The equalization follows the typical pattern of a constant
modulus algorithm (CMA) equalization followed by frequency offset compensation and residual phase tracking using the
Viterbi-Vitberi algorithm. For higher modulation formats,
QAMPy contains decision directed algorithms as well as blind
phase search for phase noise compensation. The following code
generates and equalizes a 64-QAM signal.
IEEE PHOTONICS SOCIETY NEWSLETTER
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import numpy as np
import matplotlib.pylab as plt
from qampy import signals, impairments, equalization, phaserec, helpers
sig = signals.SignalQAMGrayCoded(64, 10**5,
nmodes=2, fb=20e9)
sig = sig.resample(2*sig.fs, beta=0.01,
renormalise=True)
sig_out = impairments.simulate_transmission(sig,
snr=25, freq_off=1e9, lwdth=30e3, dgd=120e-12)
fo = phaserec.find_freq_offset(sig_out)
sig_out = phaserec.comp_freq_offset(sig_out, fo)
sig_eq, wx, error = equalization.dual_mode_
equalization(sig_out, (1e-2, 1e-2), 17, adaptive_stepsize=(True, True), apply=True)
sig_ph, ph = phaserec.bps(sig_eq, 64, 21)
plt.figure()
plt.title(“X-Polarization”)
plt.hexbin(sig_ph[0].real, sig_ph[0].imag)
plt.figure()
plt.title(“Y-Polarization”)
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plt.hexbin(sig_ph[1].real, sig_ph[1].imag)
plt.show()

The difference to the QPSK case above is that we are using
a dual-mode (two-stage) equalizer and a blind-phase search
(BPS) phase noise compensation. The dual-mode equalizer,
first equalized using a CMA-like algorithm (modified CMA,
by default) and then a decision directed algorithm (default is
the Symbol Based Decision algorithm). It should be noted that
in the case of larger phase noise, we should perform the BPS in
between the CMA and SBD algorithms.
We hope that this article has given you a good overview of
some of the features of QAMPy. Please check out the code from our
github repository at https://github.com/ChalmersPhotonicsLab/
QAMPy. If you use QAMPy for you research we ask you to cite
it using the following DOI: 10.5281/zenodo.1195720. We also
welcome contributions from the outside, please file bugreports or
file merge requests on github. Finally, as we continue to develop
QAMPy for our use-case here at Chalmers, we continue to develop
more features. Some of the upcoming ones are integration of our
pilot-based DSP into the object-oriented API, a web-based gui and
distributed processing.
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News
Appointment of New Executive Director of the IEEE
Photonics Society
The IEEE Photonics Society President, Dr.
Chennupati Jagadish, announced the appointment of Doug Razzano as the new Executive
Director of the IEEE Photonics Society.
Razzano has been with the IEEE since December of 1997. In his 20+ years with the organization, he has served five multidisciplinary
departments, including Human Resources,
Finance, Accounting, Treasury, and Technical
Activities. He has been in a management role
with the IEEE Photonics Society for the last 10
years; where he has helped the Society maintain strong financial solvency, launched IEEE’s
most successful topical open-access journal,
led the adoption of the IEEE-wide Open Water awards system,
and most recently, created a Photonics Standards Committee.

During the past 4 years, Razzano served
as Associate Executive Director of the IEEE
Photonics Society overseeing the Society’s
operations, while working closely with volunteer leadership to set the Society’s strategic
direction.
He is committed to continually building
and maintaining an environment as well as
programs that reflect the rich diversity of
the photonics and optics scientific community, in which the IEEE Photonics Society
represents.
Additional details about Razzano’s goals
and strategic direction as Executive Director
will be announced in the February 2019 newsletter as a Q&A
article.

Toshio Fukuda is 2019 IEEE President-elect
IEEE Life Fellow Toshio Fukuda has been chosen as
2019 IEEE president-elect. He will begin serving
as IEEE president on 1 January 2020. Fukuda, who
was nominated by petition as a candidate, received
20,865 votes in the election. Life Fellow Jacek M.
Zurada received 15,378 and Fellow Vincenzo Piuri
garnered 12,993 votes.
The results are unofficial until the IEEE Tellers Committee report is accepted by the IEEE
Board of Directors in November.
Fukuda is a professor of mechatronics engineering at Meijo University, in Nagoya, Japan.
He is also a professor at the Beijing Institute
of Technology and professor emeritus at Nagoya University.
His research focuses on intelligent robotic systems and micronano robotics. He has published more than 2,000 articles in
scientific journals, conference proceedings, and reports.
He was elevated to Fellow in 1995 “for the development
of distributed intelligent robotics and system control with
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neuron-fuzzy-genetic-algorithms-based computational intelligence.”
Fukuda was director of IEEE Region 10 in
2013 and 2014 and IEEE Division X director/
delegate in 2001 and 2002, and 2017 and 2018.
He was president of the IEEE Robotics and Automation Society in 1988 and 1989 and general
chair of the IEEE International Symposium on
Micro-Nano Mechatronics from 1990 to 2012.
He has served on several IEEE boards, councils
and committees, including the IEEE Nanotechnology Council. IEEE Photonics Society directly
supports this council’s efforts.
To find out who was chosen as IEEE-USA president-elect,
IEEE Standards Association president–elect, and more, read
the full annual election results: http://bit.ly/2QH4Hxw
Article contribution from © Copyright 2018 IEEE The Institute,
October 2018; Photo credit: Meijo University
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President Jim Jefferies on Stepping Ahead and
Envisioning the Future
The role of technical professional associations in society
The historic role of technical professional
societies has been informational and educational: facilitating the exchange of knowledge, promoting guidelines and standards
for professional excellence, and raising public awareness and recognition of their members’ contributions.
IEEE does not stop with ensuring their
members are current in their knowledge. We
are already examining the world of tomorrow,
interpreting trends that will be important in
the years ahead, whether wrestling with the implications of robotics, nanotechnology, or social
media.
An increasingly important function for the organization
is to ensure members have the knowledge and skills they’ll
need to succeed in an increasingly dynamic, ever-changing
future.

Applying Our Knowledge
Staying current with knowledge is a prerequisite for being a
professional. IEEE delivers professional development opportunities and educational programs spanning the entire member’s
life cycle—from those just thinking about engineering or science as a career to those already studying, teaching, practicing,
inventing, or advocating for technology.
IEEE adds value by vetting and connecting relevant information. This curation assures that our conferences, forums, and
publications are providing high-value information, pertinent
to our members and society. We regularly review our offerings
based on direct member feedback to assure we know who wants
them, when they want them, and how they want to receive or
access them whether face-to-face or online.

Projecting Our Voice
The value created by professional associations such as IEEE increasingly comes from our ability to provide supporting services and infrastructure that leverage the knowledge and expertise
of our professional communities.
Due to our centralized position across diverse fields of interest, IEEE has a clear view of technical and societal trends,
along with potential issues and disruptors. Our leadership
position, built on the knowledge and insights of our members, provides the foundation to develop and promote change
within our spheres of technical competence and professional
interest.
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Through coordinated activities at the
regional, national, and international levels,
our goal is to provide accurate information
and recommendations to address technology-related public policy issues. And we do it
from a global perspective to raise the amplitude of our public policy voice worldwide.
Our members are the change makers. They
use their experience to help define and set high
standards for their professional fields and apply their knowledge ethically and responsibly.
Our efforts not only champion our reputation
as the unbiased and trusted voice of technology but also support IEEE’s mission as we advocate for technology that benefits humanity.

Building Our Future
Throughout my presidency, I have focused on the challenges
and opportunities facing IEEE as a 21st-century professional
membership organization. It is only in addressing these challenges—to retain and grow our membership, to ensure the
continued viability of our publishing and conference business
models, and to reinforce our leading-edge position in technology policy—that we can successfully position IEEE to purposefully serve our members and mission.
Understanding the environment in which IEEE operates is
critical to developing the strategies for our envisioned future. As
stewards of this future, our leaders must be more flexible than
that dynamic environment, with a powerful vision that is clear,
generates energy, and attracts new and diverse communities of
people.
Our opportunities originate in our strengths: our powerful, widely recognized brand, our technical leadership across a
breadth of disciplines, and our expanding societal and humanitarian reach and global impact.As a person who believes in the
power of technology to benefit humanity, I find this to be a
very compelling vision for the future.
I encourage all our members to be engaged with IEEE’s activities, to inspire participation from your colleagues, and to
celebrate all that your IEEE membership does for you, for our
professional community, and for society.
Please share your thoughts with me at president@ieee.org.
This article appears in the September 2018 print issue as “Stepping Ahead and
Envisioning the Future.” © Copyright 2018 IEEE The Institute. Photo credit:
David Sutphin
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IEEE Photonics Members Honored with 2018
Nobel Prize in Physics

The IEEE is proud to announce that two IEEE Life Fellows, Dr.
Arthur Ashkin and Dr. Gérard Mourou, and Dr. Donna Strickland, were awarded the prestigious 2018 Nobel Prize in Physics by The Royal Swedish Academy of Sciences. All honorees
have been dedicated contributors to the photonics community
and received the inclusive citation “for groundbreaking inventions in the field of laser physics.”
One half of the prize will be presented to Dr. Ashkin of Bell
Laboratories and the other half jointly to Dr. Mourou of École
Polytechnique and University of Michigan—Ann Arbor, and
Dr. Strickland, of the University of Waterloo.
“The IEEE Photonics Society is delighted to hear the great
news of our distinguished colleagues in laser physics being
honored with the 2018 Nobel Prize in Physics,” stated Dr.
Chennupati Jagadish, IEEE Photonics Society President. “Dr.
Ashkin has been individually recognized for ‘optical tweezers
and their application to biological systems.’ His work has
transformed the field of optical manipulation of matter and
has made a vast impact on physics, chemistry, biology and
engineering.”
Dr. René-Jean Essiambre, IEEE Photonics Society VicePresident of Membership, stated, “Arthur Ashkin made many
crucial contributions to optical science in his career. His invention of optical tweezers enables researchers to immobilize small
living things so they can be studied in their natural state.”
Jagadish adds, “Ashkin is also known as a humble and dedicated scientist who continues to conduct experiments in his
own home lab at the age of 96. He has a true passion for science
and engineering. An inspiration to all.”

PHOTO CREDIT: NIKLAS ELMEHAD/NOBEL MEDIA

Recipients recognized for developing techniques that manipulate small living things
with lasers and for the development of high power lasers

The winners of the Nobel Prize in Physics 2018 are Arthur Ashkin (left), Gérard Mourou (center), and Donna Strickland (right).

Dr. Mourou and Dr. Strickland have been jointly honored
for their “method of generating high-intensity, ultra-short
optical pulses.” Their work has made a significant impact towards manufacturing, medical and research fields.
Dr. Mourou is a past recipient of the IEEE Photonics Quantum Electronics Award and IEEE David Sarnoff Award. Dr.
Strickland is an author of the IEEE Journal of Selected Topics
in Quantum Electronics and the IEEE Journal of Quantum of
Electronics. She is also the first woman recognized in 55 years
for the Nobel Prize in Physics.
“There is truly no greater satisfaction than to see members
of the community that the IEEE Photonics Society supports
receive this highest honor,” stated Doug Razanno, IEEE Photonics Society Executive Director.

Graduate Student Fellows—A Catch-Up, Part 2
By Nicholas H. L. Wong
The IEEE Photonics Society Graduate Student Fellowship is
awarded annually to up to ten outstanding graduate students
from across the globe. We caught up with past winners and invited them to share their stories. Some of them were featured in
the previous newsletter issue. Here, we continue to hear from
the various fellows.

Zhe Li
•
•
•
•

Ph.D. in Electronics and Electrical Engineering
University College London
Graduated in 2017
2017 Student Fellow
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I received my Ph.D. in Electronics and Electrical Engineering
at University College London (UCL), UK, in December 2017,
being supervised by Dr. Robert Killey and Prof. Polina Bayvel.
During my Ph.D. study, my research project was to explore the
performance limits of spectrally-efficient and low-cost directdetection optical communication transceiver technologies to
cope with the ongoing rapid growth in network traffic due to
increasing use of internet services. I proposed and demonstrated
a number of digital signal processing (DSP) techniques to mitigate the nonlinearities introduced by direct photodetection.
The demonstrated transceiver designs employ low complexity algorithms, which are expected to require low chip area
IEEE PHOTONICS SOCIETY NEWSLETTER
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and operate with low power consumption, and consequently
have generated significant attention and research interest, both
across academia and industry internationally. This research
work has led to plenty of first-authored and invited research
papers in high impact journals and highly-scored papers in
leading international conferences.
I received several awards, including the Grand Prize of the OSA
Corning Paper Competition in OFC 2017, the 2017 IEEE
Photonics Society Graduate Student Fellowship, the 2017 IET
Postgraduate Prize, the Chinese Government Award for Outstanding Students Abroad and the 2016 SPIE Optics and Photonics
Education Scholarship. I was the Runner-Up of the Best Student
Paper Award in both ECOC 2016 and ECOC 2017 and was the
winner of the UCL Lombardi Prize (Best Ph.D. Graduate) in 2018.
In January 2018, I joined Finisar Corporation, US, as a Senior
Optical Design Engineer focusing on product development of
high-capacity optical systems for optical interconnect scenarios.
I am actively involved in the IEEE Photonics Society (IPS). I
was a volunteer in the IEEE STEM Outreach Activity hosted by
IPS during OFC 2016 to 2018 and I frequently serve as a reviewer
for the leading journals of IPS, such as the Journal of Lightwave
Technology, Photonics Technology Letters and the Photonics
Journal. The activities and events organized by IPS provide a platform for young professionals to broaden their horizons in the field
and enhance their capabilities in communication and research.
I’m absolutely delighted to have been selected as one of the
prestigious IPS Graduate Student Fellows. This fellowship
shows the exceptional support of the Photonics Society, giving
graduate students the opportunity to present their outstanding
research achievements and to get one step closer to realizing
their long-held ambition of a career in optics and photonics.

Christos Vagionas
• Ph.D. in Integrated Optical Memories
• Aristotle University of Thessaloniki
• Graduated in 2017
• 2016 Student Fellow
I obtained my Ph.D. in 2017 in the field of Integrated Optical Memories at the PhosNet research group (http://phos-net.csd.auth.gr/) of the
Dep. of Informatics at the Aristotle University of Thessaloniki in Greece,
where I am currently working as a senior photonics researcher. My
Ph.D. student research focused on the need to resolve the long-standing
“Memory Wall” in the computing industry, attempting to produce
the necessary integrated photonic systems to enable light-based caching functionalities, i.e. optical random-access memories (RAMs)
and peripheral circuits, where the use of electronics has been so
16
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far undisputable. This led
to a series of publications
in IEEE Photonics Society
journals and conferences and
in turn the honorable IEEE
Photonics Society Graduate
Student Fellowship at IPC
in 2016. Participating at
conferences and activities of
the IEEE Photonics Society
allowed me to interact with
the highest elite of the scientific community, providing also a unique basis for
discussions and close interaction for my research goals.
After completion of my Ph.D. studies, my experience in
optical memories and this honorable distinction allowed me to
conceive a solid research proposal at the Hellenic Foundation
for Research and Innovation (HFRI), and land my first grant as
Principal Investigator, so as to formulate a small research team
on “Optical Content Addressable Memories (CAMs) for Fast
Address Look-Up” of the CAM-UP project, funded by the General Secretariat for Research and Technology (GSRT)—HFRI.
Receiving this grant allowed me to pursue my own researchdream, aiming to bring similar advances in the routing industry. CAMs are specialized hardware memories for the address
look-up tables of routers, which still remain the stronghold
of slow-performing MHz-only electronics, while optical transmission line rates frantically scale well beyond 100 Gb/s. Motivated to work towards a solution that may close this gap, we
have already achieved the first integrated photonic alternatives
capable of deciding directly in the optical domain, at 10 Gb/s
rate, whether a destination address exists in the look-up table
or not, bringing an order of magnitude speed enhancement.
Most importantly however, our experience confirmed that a
handful of people, equipped with a strong motivation and collaborative work, may achieve significant results, even in times
of the greatest depression for our country. As photonics seems to
reach a tipping point, I would certainly motivate graduate students to follow a research career on the topic they enjoy most, as
they may bring new ideas to the table for even more exciting applications of photonics. For my own joyful journey to photonics,
I would like to thank my advisors, Prof. Miliou and Prof. Pleros,
and all my colleagues at our group for creating an ideal environment with the necessary credentials to inspire and motivate
further research, and also my partners Dr. Jan Bos (from Phoenix
Software) and Dr. Francisco Soares (from Fraunhofer HHI) for
supporting my research efforts from the very first time.

Qunbi Zhuge
• Ph.D. in Optical Communication
• McGill University
• Graduated in 2015
• 2013 Student Fellow
When I received the IEEE Photonics Society Graduate Student
Fellowship (GSF) in 2013, I checked the historical list of the
GSF winners and found out that many of them had already become
December 2018

well-established researchers. This gave me great confidence to
continue my pursuit on this career path. Throughout my graduate studies, my research was focused on developing system and
subsystem technologies to enable 400G fiber optical transmissions over long-haul distances. Before I officially graduated, I
started a full-time job in 2014 as a system engineer in Ciena Corporation, which is one of the leading companies in our industry.
I was very fortunate to join the R&D team and work on the development of next generation optical transceivers. Excitingly, our
400G product was released in 2017, and I felt so proud to be part
of the team that made it happen. This reminded me about the
last question I received during my Ph.D. defense: “What do you
want to do next?”, and my answer was: “making 400G a reality”.
After I spent four years in the industry, I realized that I am actually more interested in having an academic career, so I decided to
join Shanghai Jiao Tong University (SJTU) as an Associate Professor. I would like to point out that the industrial experience is
extremely useful in both research and teaching in the university.
The current research area of my group is still about optical communication but with a broadened scope. Specifically, we work on
next-generation technologies to achieve Tb/s per wavelength for a
wide range of applications including submarine, terrestrial, metro,
and data center interconnects, with transmission distances ranging
from 0.1 km to 10,000 km. We are also very keen in developing
artificial intelligence driven autonomous optical networks.
I feel so lucky to be part of this great community, and I would
like to express my deep gratitude to the IEEE Photonics Society
for not only the GSF award but also all the other benefits and
opportunities. I am still at the very early stage of my career, but
I am quite clear that one of my career objectives is to produce
IEEE Photonics Society GSF winners from my group J.

Weifeng Zhang
• Ph.D. in Electrical and Computer Engineering
• University of Ottawa
• Graduated in 2017
• 2016 Student Fellow
Currently, I am a Postdoctoral Fellow with the Microwave Photonics Research Laboratory, School of Electrical Engineering and
Computer Science, University of Ottawa, and my research aims
at the engineering of ultra-compact photonic integrated circuits
for microwave signal generation and processing. Tight control
of light in submicron structures is accomplished by means of
mature CMOS technology, which leads to the achievement of
unprecedented capabilities in terms of the footprint and powerconsumption. In particular, with the use of these photonic integrated circuits in handling microwave signals, a disruptive
technology is enabled for on-chip high-frequency and broadDecember 2018

bandwidth microwave photonic generation and processing with
the key advantage of strong ultra-fast reconfigurability and significant potential for seamless integration with electronics. At
the beginning of my Ph.D. study, I joined in the IEEE community, and my research work was focused on the design, fabrication and evaluation of silicon photonic devices for applications in
microwave photonics and the integration of microwave photonic
systems or sub-systems on a single silicon photonic chip.
As a student member in the IEEE community, I received
much useful academic and industry information and built my
own professional network. Especially, from September 2013
to June 2014, I served as the Vice Chair of the IEEE uOttawa
Student Branch Photonics Chapter. In 2016, I was selected to
receive the IEEE Photonics Society Graduate Student Fellowship, a very prestigious award. This has come as a recognition of
my work in silicon-based integrated microwave photonics and
started my professional career. By taking advantage of this opportunity, I would like to express my sincere gratitude to the IEEE
community for my career boost. I want to give my personal advice of “enjoying the photonic mystery” to the graduate students.

Dimitris Fitsios
• Ph.D. in Optical Communications
• Aristotle University of Thessaloniki
• Graduated in 2015
• 2014 Student Fellow
As a student, I was keen to take on challenges that seemed futuristic, demanding, yet had promising breakthroughs. This was the
reason I chose photonics and this was the reason my Ph.D. thesis revolved around optical Random-Access Memories for next generation
Computing applications. Nevertheless, this was not the only topic I
undertook during my student years. The—at that time—emerging
field of silicon photonics was far too tempting to overlook. Thus, I
worked and collaborated with valuable partners to deliver modern
solutions in optical and all-optical switching, integrated optical
memories, as well as peripherals such as filtering and multiplexing
schemes to bringing wavelength-division multiplexing (WDM)
one step closer to complete exploitation. After graduating, I
had to fulfill my military service, which has been known to drive
graduates away from science. Still, photonics can be a persistent
passion! Consequently, I joined forces with Prof. Fabrice Raineri
as a post-doctoral researcher at the Center for Nanoscience and
Nanotechnology of CNRS (C2N/CNRS) in Marcoussis, France.
There, we work to fulfill the potential of electrically-injected photonic crystal nano-optoeletronics on silicon, having high hopes of
taking them steps closer to industrial manufacturing.
Starting my career as an experimentalist and concept deviser,
my main motivation behind my selection of my next step in the
IEEE PHOTONICS SOCIETY NEWSLETTER
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device design and fabrication
was my belief that scientists
should have a universal view
of their fields, if they are to
fully master them—and the
IEEE Photonics Society has
definitely contributed in
the building of this view of
mine, as well as in the building of my personal principles
as a scientist. Through the
numerous conferences and
workshops it has organized, I
have had the chance to meet

in person and discuss with world-renowned scientists I admire
and hold at the highest regard. Thus, I was able to get a chance
to know them aside from their writings and have valuable discussions that helped me form a stronger image on the status quo of
the science of photonics. Moreover, the frequent words it dedicates to specific scientists, along with awards, can give perfect
examples of the road for success in our field.
Similarly, my awarding of the IEEE Photonics Society
Graduate Student Fellowship provided me first of all with
a deep contentment that hard work will never be in vain,
as well as acknowledgement of efforts. So, I would strongly
advise graduate students to definitely apply for the award, as
it can serve as a platform to build upon. Moreover, I would
like to give my humble advice to never hesitate to evolve.

New Community Formed on Ethics in Autonomous
and Intelligent Systems
IEEE Standards Association and 11 other organizations uniting to develop ethically
aligned guidelines
“A lot of standards bodies, including IEEE, have significant
work and initiatives in this space, but there hasn’t been anything for us as a collective to coalesce around issues of value,
ethics, and well-being.”

IEEE’s Involvement
Many people wonder if developers of autonomous and intelligent
systems are considering the complex ethical issues associated with
their inventions. Because writing technical standards involves
consensus-building, transparency, and a variety of viewpoints, the
process is often seen as a way to reassure end users that those working on new technologies have addressed their ethical concerns.
Realizing they have a responsibility to address societal challenges raised by such systems, the IEEE Standards Association
(IEEE-SA) and 11 other standards-development organizations
have formed the Open Community for Ethics in Autonomous
and Intelligent Systems (Oceanis). This open forum aims to
bring together organizations interested in the development
and use of standards as a means to address ethical matters.
The other founding members are the African Organization for
Standardization, the Austrian Electrotechnical Association, Austrian
Standards International, the British Standards Institution, the China
Electronic Standardizations Institute, the CIO Strategy Council, the
International Electrotechnical Commission, the Ecuadorian Service
for Standardization, the National Standards Authority of Ireland, the
Turkish Standards Institute, and the Verband und Deutsche Kommission Elektrotechnik Elektronik Informationstechnik.
“Oceanis is an open community. It’s not an IEEE initiative
but a melding of like-minded organizations,” says Karen McCabe, senior director of technology policy and international affairs for the IEEE-SA. “The founding organizations have been
discussing the role of ethics in their own communities, but we
felt it best to pull our resources together.
18
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IEEE was one of the lead groups in organizing Oceanis, McCabe
says, because the community supports the organization’s mission
and aligns with the IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems. An IEEE-SA Industry Connections activity, the initiative aims to bring together technologists,
ethicists, policymakers, business leaders, and end users to ensure
those involved in developing technologies are educated, trained,
and empowered to make ethical considerations a priority.
“The establishment of Oceanis aligns with IEEE’s tagline and
with the rationale behind IEEE’s Global Initiative on Ethics of
Autonomous and Intelligent Systems,” Konstantinos Karachalios,
IEEE-SA managing director, said in a news release. “We are convinced that the complex ethical issues emerging in the development
and deployment of such systems can only be addressed through
processes that correspond to the envisioned principles, not through
agreements behind closed doors. IEEE has already initiated an entirely new series of standardization projects open to any interested person
and carried out through our rules-based and transparent process.”
Fourteen IEEE standards working groups are a part of the
new series: the IEEE P7000 “Model Process for Addressing
Ethical Concerns During System Design.”
“When we look at developing a technology and its standardization, we should be conscious about the impact it has on
society and well-being,” McCabe says. “We need to think about
these things from the beginning, not as an afterthought.”
IEEE-SA and the MIT Media Lab also recently launched the
Council on Extended Intelligence. The group seeks to foster
December 2018

the responsible creation of intelligent systems by recognizing
they are part of larger human and environmental systems that
need to be handled holistically.

Community Activities
Oceanis participants will share information and coordinate on initiatives and programs, according to the news release, and they
will work to enhance the understanding of the role standards
play in facilitating innovation, as well as address ethics. The
founders plan to jointly organize local, regional, and global events.
“We really intend to be a resource,” McCabe says, “not only
for those directly developing standards but also for those using
standards. Oceanis will help address potential unintended consequences around technology that gets standardized.”

The community is open to anyone who has an interest, including governmental bodies, policymakers, consumer groups,
and nongovernmental organizations. Groups that already have
expressed interest include a psychological association and a
road-safety company.
McCabe says Oceanis will provide a path for people with
different types of expertise. “Bringing a level of consciousness
and responsibility into the standardization process is critical,”
she says.
If your organization would like to participate, email oceanis@
ieee.org.
Article contribution from © Copyright 2018 IEEE The Institute, October
2018; Photo credit: Oceanis

White House Outlines Quantum Computing Strategy
On Sept. 24, the White House announced a national strategy
for Quantum Information Science during a summit with federal
officials and industry leaders. The plan calls on federal agencies
to collaborate with universities and industry experts on quan-

1. Choosing a Science-First Approach
to Quantum Information Science

2. Creating a Quantum-Smart
Workforce for Tomorrow

Strengthen Federal Funding of Long-Term
QIS Research Programs

Increase the Size of the QIS Workforce,
Encourage the QIS Community to Track
and Estimate Future Workforce Needs

Promote Communication and
Collaboration Among QIS Researchers
and the Scientific Community
Establish a Quantum Information Science
Subcommittee of the National Science
and Technology Council

Encourage Academia to Consider
Implementing Quantum Science and
Engineering Programs and Initiatives
Address Quantum Science Education
in Elementary, Middle and High Schools

3. Deepening Engagement
with Quantum Industry

4. Providing Critical
Infrastructure

Form a U.S. Quantum Consortium of
Industry, Academia and Government
Participants to Determine Research
Needs and Roadblocks, Address
Intellectual Property Concerns

Identify and Encourage Investment
of Critical QIS Infrastructure Needs With
Government, Industry and Academia

Increase Investment in Quantum
Technology Research Via
Partnerships Between Industry,
Academia and Government

Establish QIS Testing Facilities with
Training and Engagement Opportunities
for Federal Agencies and Stakeholders
Repurpose and Expand Existing
Infrastructure Such as Manufacturing
Facilities to Advance QIS Development

5. Maintaining National Security
and Economic Growth

6. Advancing International
Cooperation

Promote Opportunities for Government
Agencies to Stay Abreast of Defense and
Security Implications of QIS Technologies

Ensure that the U.S. Attracts and
Retains the Best Talent, and Accesses
International Technologies, Research
Facilities and Expertise in QIS

Monitor Export and Trade Regulations
to Inform American Universities and Industry
About Actions Related to QIS Research to
Encourage Economic Opportunities, Protect
Intellectual Property and Defend National
Security Applications
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tum computing that could be used to address national issues,
such as medical research and cybersecurity. Advances in QIS
technologies—that include semiconductor microelectronics,
photonics, GPS and magnetic resonance imaging—could allow

Identify strengths and Opportunities
of the International Community
Regarding QIS to Better Understand
Technology and Policy Worldwide
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researchers to process information more quickly and dynamically than what is possible now with classic computing.
Six policy priorities, outlined for federal agencies, are to be
considered when agencies draft their implementation plans.
Plans must be submitted to the executive office by the first
quarter of 2019. U.S. Congress has also pushed for more mon-

ey and effort through the U.S. National Quantum Initiative
Act—the House version of the bill that is under consideration
by the Senate.
Sources and Photo Credit: Executive Office of the President of the United States,
POLITICO staff reports

National Photonics Initiative Praises Bipartisan
Approval of NQI Act in U.S. House of Representatives
The National Photonics Initiative (NPI)—a broad-based collaborative alliance among industry, academia, and government to raise
awareness of optics, photonics and quantum science and technology—applauds bipartisan passage of the U.S. National Quantum
Initiative Act (NQI) in the U.S. House of Representative. The
NQI Act, H.R. 6227, was unanimously approved by voice vote.
“House approval of the National Quantum Initiative Act is an
exciting and important step toward a comprehensive quantum policy that will help bring the potential of quantum technology from
the laboratory to the marketplace,” said Ed White, Chair of the
NPI Steering Committee and Vice President for Test, Assembly,
and Packaging for AIM Photonics. “We commend Science Committee Chairman Lamar Smith and Ranking Member Eddie Bernice Johnson for guiding the NQI Act to passage. We appreciate
the bipartisan support for this important measure and look forward
to working with Senators to advance this critical legislation.”
The NPI has been working with the House Science Committee since before the introduction of the NQI Act to ensure it will
maximize the nation’s quantum research and development capabilities. Specifically, the NPI advocated for a new quantum computing access program (QCAP) to make quantum computing
and communications systems and simulations available to U.S.
researchers and users across academia, laboratories, and industry.
The NQI Act closely follows the National Quantum Initiative (NQI) Action Plan that was prepared under the guidance of
Dr. Christopher Monroe, professor of physics at the University of

Maryland, and Dr. Michael Raymer, professor of physics at the
University of Oregon, both founding stakeholders, and shared with
lawmakers by the NPI earlier this year. The stated goals of the Action Plan include producing a world-leading industrial quantum
technology workforce, advancing quantum research and technology, and developing quantum software and intellectual property.
White said the NQI Act will help achieve those goals and
maintain U.S. leadership in this important field. “A comprehensive quantum policy is critical to both our economic and
national security,” said White. “NPI will continue to work
with lawmakers and the Administration to see this important
initiative come to fruition.”

About the NPI
The National Photonics Initiative (NPI) is a collaborative alliance among industry, academia and government to raise awareness of photonics and the impact of photonics on our everyday
lives; increase cooperation and coordination among US industry,
government and academia to advance photonics-driven fields;
and drive US funding and investment in areas of photonics critical to maintaining US economic competitiveness and national
security. The initiative is being led by top scientific societies
including the American Physical Society (APS), the IEEE Photonics Society, the Laser Institute of America (LIA), The Optical
Society (OSA) and SPIE, the International Society for Optics and
Photonics. For more information visit www.lightourfuture.org.

“Nick” Cartoon Series by Christopher Doerr
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Careers and Awards
31st IEEE Photonics Conference Awards and
Recognition

Dalma Novak, Pharad, LLC, was honored as the recipient of the
2018 Engineering Achievement Award.

PHOTO CREDIT: LNJ DESIGNS PHOTO

Conference General Chair, Amr Helmy, kicked off the banquet
by welcoming the attendees to its annual Awards Banquet.

PHOTO CREDIT: LNJ DESIGNS PHOTO

Two of the prominent members honored that night were James
Roy Taylor and Dalma Novak. James Roy Taylor, of Imperial College, London, was selected as the recipient of the 2018 Quantum
Electronics Award. The IEEE Photonics Society Quantum Electronics Award honors an individual (or group of individuals) for
outstanding technical contributions to quantum electronics, either
in fundamentals or applications, or both. The Award may be for a
single contribution or for a distinguished series of contributions
over an extended length of time. Taylor received the honor, “for
seminal contributions to development of ultrashort pulse lasers and
applications to nonlinear fiber optics allowing temporal and spectral versatility.”
Dalma Novak, of Pharad, LLC, was honored as the recipient of
the 2018 Engineering Achievement Award. The IEEE Photonics
Society’s Engineering Achievement Award recognizes an exceptional engineering contribution, which has had a significant impact on our technology or its commercial application within the

PHOTO CREDIT: LNJ DESIGNS PHOTO

The 31st IEEE Photonics Conference was held September 30–
October 4, 2018 in Reston, Virginia USA. The conference has
long been recognized for its technical preeminence in the field
of optics and photonics, but is more than just a scientific conference; it is the annual meeting of the IEEE Photonics Society membership. It is also a forum where the IEEE Photonics
Society honors its annual award recipients. This year specifically the 2018 Award Recipients were recognized during a
Welcome Reception and Awards Banquet with all conference
registrants in attendance.
Conference General Chair, Amr Helmy of the University of
Toronto, kicked off the banquet by welcoming the attendees and
introducing the IEEE Photonics Society President, Chennupati
Jagadish AC of Australian National University, who went on to
host the event. The event honored the accomplishments of the
2018 IEEE Photonics Society Award recipients as well as several
volunteers for their service and dedication to the Society.

Professor James Roy Taylor, Imperial College, London, was selected as the recipient of the 2018 Quantum Electronics Award.
December 2018
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Dalma Novak received her second honor of the evening as she
was selected as the recipient of the 2018 Distinguished Service
Award.

Other award announcements were made for the Young Investigator Award, Aron Kressel Award and William Streifer Scientific
Achievement Award, during the banquet. The honorees included:
• The 2018 Young Investigator Award was presented to
Yu Shrike Zhang, Bringham and Women’s Hospital of
Harvard Medical School. This award is given to honor an
individual who has made outstanding technical contributions to photonics prior to their 35th birthday. Shrike was
chosen as the recipient, “for pioneering contributions in
applying bio-photonics to characterization of engineered
tissue constructs.”
• The Aron Kressel Award was presented to Rui Q. Yang,
University of Oklahoma, “for inventions of the mid-infrared inter-band cascade laser, and its advancement along
with related devices for applications.” This award recognizes those individuals who have made important contributions to optoelectronic device technology, which in turn
led to the development of new systems enabling services.

PHOTO CREDIT: LNJ DESIGNS PHOTO

last 10 years. Novak received this honor, “for the creation and development of breakthrough technologies for the microwave photonics field, in particular for fiber-radio communication systems.”
The IEEE Photonics Society also honored this year’s Graduate
Student Fellows during the conference’s Awards Banquet. The
Graduate Student Fellowship Program was established to provide fellowships to outstanding IEEE Photonics Society student
members pursuing graduate education within the Society’s field
of interest. Up to ten fellowships are awarded annually, based on
research excellence and contributions to the Society’s publications
and conferences. Two of the recipients were in attendance; however, all the honorees include: Yinwen Cao; Daniel Semrau; Shaimaa
Azzam; Thang Hoang; Long Li; Zhenming Yu; Yamei Zhang;
Dmitry Filonov; Alena Shchelokova; and Dimitrios Tzarouchis.
Later in the program, Dalma Novak received her second
honor of the evening as she was selected as the recipient of
the 2018 Distinguished Service Award. Within the IEEE Photonics Society community there are individuals who, year after
year, continue to make significant contributions that enhance
the quality of the Society and our service to the profession. She
is one. The citation for Novak’s honor was, “for exceptional
contributions to the Photonics Society in leadership and dedicated service through diverse activities, including outreach.”
Jagadish explained how Novak’s association with the Society commenced over 20 years ago, and how she continues to
be an enthusiastic and dedicated volunteer serving in various
roles. She has been a member of many Society sponsored conference technical committees. Furthermore, Novak supported
publications by serving as an Associate Editor for the IEEE
Journal of Lightwave Technology and IEEE Photonics Technology
Letters as well as a Guest Editor for several special issues on
Microwave Photonics. As an elected member to the board of
governors from 2011–13, she also served as Secretary Treasurer
during 2012–13. Novak went on to serve a term as President
during 2014–15 and oversaw the launch of the Society’s Women in Photonics program. Most recently, she has been involved
in the formation of the IEEE Photonics Society’s Industry Engagement Committee.

Two of the recipients of the Graduate Student Fellowship Program were in attendance, Yinwen Cao, University of Southern California, and Daniel Semrau, University College London.
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• Roland Ryf, Nokia Bell Labs, was the recipient of the
2018 William Streifer Scientific Achievement Award, “for
contributions to the understanding and development of
Space-Division Multiplexing in optical fibers.” Endowed
by Xerox Corp and Spectra Diode Labs, this award recognizes an exceptional single scientific contribution which
has had a significant impact in the field of lasers and
electro-optics in the past 10 years.

PHOTO CREDIT: LNJ DESIGNS PHOTO

The 2018 Young Investigator Award, was presented to Yu
Shrike Zhang, Bringham and Women’s Hospital, Harvard Medical School.

At the IEEE Photonics Conference Awards Banquet publications were given a spotlight as well. To recognize the reviewers who maintain the high standards and quality of our society
publications, Jagadish was pleased to present two inaugural
Outstanding Reviewer Awards. Although the honorees are unable to be there, appreciation was acknowledged for the following:
• The IEEE Journal of Quantum Electronics (JQE) Outstanding
Reviewer Award was presented to those who have devoted
exceptional time and effort in reviewing multiple submissions. Nominated by the Associate Editors, the selection
committee chose Jia Li, of the University of Miami, as the
recipient.
• The IEEE Photonics Technology Letters Outstanding Reviewer
Award is based on three criteria: quality of comments;
timeliness or reviews; and the number of reviews completed. Nominated by the Associate Editors, the selection
committee chose five recipients for the inaugural award:
Thai-Chien Bui, Unversity of Rome; Songnian Fu, University of Science & Technology, China; Ding Liang, Inphi
Corportation; Arthur Lowery, Monash University; and
Hans Wenzel, Ferdinand-Braun Institute.
• In addition, the IEEE Photonics Technology Letters presented
a Best Paper Award, designed and granted to paper(s)
considered the best among those published during the

PHOTO CREDIT: LNJ DESIGNS PHOTO

The Aron Kressel Award was presented to Rui Q. Yang, University of Oklahoma.

Roland Ryf, Nokia Bell Labs, was the recipient of the 2018 William Streifer Scientific Achievement Award.
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Two of the nine authors were present to receive the IEEE Photonics Technology Letters Best Paper Award recognition behalf of their
colleagues, Daniel Kuchta and Petter Westbergh.

Ursula Keller receives The IEEE Photonics Award from IEEE
President–Elect, Jose M. F. Mauro.

previous three calendar years. The winning paper, “A
71-Gb/s NRZ Modulated 850-nm VCSEL-Based Optical
Link,” was originally published in March 2015. Presented
by the VP Publications Aaron Hawkins, two of the nine
authors, Daniel Kuchta and Petter Westbergh, were present to receive this recognition on behalf of their colleagues.
The remaining honored were: Alexander Rylyakov; Fuad
Doany; Clint Schow; Jonathan Proesel; Christina Baks;
Johan Gustavsson; and Anders Larsson.
The IEEE Photonics Conference was also privileged to have
IEEE President–Elect, Jose M. F. Mauro of Carnegie Melon
University, in attendance to honor the recipient of the IEEE
Photonics Award. The recipient selection for this award was
administered through the IEEE Technical Field Awards Council of the IEEE Awards Board. The IEEE Photonics Award,
which is sponsored by the IEEE Photonics Society is presented
to recognize outstanding achievements in photonics. Ursula
Keller, of ETH, Zurich, “for seminal contributions to ultrafast
laser technology enabling important industrial applications
and novel scientific breakthroughs.”
Ursula is a professor in the physics department at ETH
Zürich in Switzerland, and serves as a director of the Swiss
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research program at the National Center of Competence in
Research for Molecular Ultrafast Science and Technology. A
pioneer in the field of ultrafast lasers, Professor Keller revolutionized photonics and enabled important scientific and industrial applications in physics, chemistry, and biology.
Keller specifically developed the semiconductor saturable absorber mirror for generating ultrashort pulses, which transformed
femtosecond lasers from complex devices only used by specialists
to reliable instruments suitable for use in any general-purpose
scientific laboratory and industrial applications. Her design is a
multidisciplinary effort involving a key understanding of both
semiconductor and solid-state laser physics, and has resulted in
new unprecedented performance improvements in terms of pulse
widths, average power, and repetition rates in these lasers. These
performance improvements and the implementation of the device have also allowed for many new practical applications and
the commercialization of these lasers, increasing their use not
only in research and development environments but also in medical, industrial, metrology, and communications applications.
The IEEE Photonics Society each year recognizes the many
contributions of its Chapters. Each chapter had a representative in attendance at the Awards Banquet to accept on behalf
of the chapter. The chapter award winners for 2018 and their
contributions are explained in more depth later in the issue.
In addition to honoring the 2018 Award Recipients, President Jagadish recognized leadership volunteers and extensively thanked each for their contributions to the Society. Those
members included:
• Marc Sciamanna as he concluded his term as Distinguished
Lecturer.
• Retiring Board of Governor Members, René Essiambre,
Simon Poole, Odile Liboiron-Ladouceur and Leslie Ann
Rusch, were recognized as each complete their three-year
terms.
• Martin Dawson, VP Conferences, and David Plant, VP
Technical Affairs, as each complete their appointments as
Vice-Presidents this December.
VP Publications, Aaron Hawkins, also joined Jagadish on
stage to thank Peter Winzer, who will complete his second
term as Editor-in-Chief of the IEEE /OSA Journal of Lightwave
Technology in December.
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Peter Winzer was honored for completing his second term as Editor-in-Chief of the IEEE /OSA Journal of Lightwave Technology.
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Marc Sciamanna was honored for his dedication and term as a
Distinguished Lecturer.
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Retiring Board of Governor Members were honored for their three-year terms. Pictured: René Essiambre and Simon Poole. Not
pictured: Odile Liboiron-Ladouceur and Leslie Ann Rusch.

Martin Dawson, VP Conferences, and David Plant, VP Technical Affairs, honored for their service as Vice-Presidents.

The 2019 Society Awards presentation will be held at the
32nd IEEE Photonics Conference in San Antonio, Texas, USA
on September 29—October 3, 2019. For more information
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about the Society Awards Program, please visit the website:
PhotonicsSociety.org/awards.
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IEEE Photonics Annual Chapter Award
Winners Announced
The IEEE Photonics Society understands the value of a strong
core team of members and the strength of its chapters. As such,
focus has been put on member engagement and industry relevance more than ever. The Society’s chapter volunteers are
advocates representing the organization around the world at
the local level. The chapters provide valuable opportunities to
network as well as promote professional growth and continuing education within the photonics community.
In honor of this, the IEEE Photonics Society Chapter Awards
were established to acknowledge the achievements and educational activities conducted by our Chapters around the world.
Each year the IEEE Photonics Society honors selected chapters,
in good standing, with the following chapter awards: Chapter
of the Year; Most Improved Chapter; Most Innovative Chapter;
Senior Member Initiative Award; and Largest Member Increase
Award.
Details on the 2018 award winners below.

ed to quantum technologies to continually holding Women in
Photonics, Young Professionals and STEM Outreach programming, the Italy chapter consistently provides concrete educational opportunities for its members. This past year the chapter
reached and positively impacted over 1,500 people with photonics in their region.

Largest Membership Increase Award:
University of Virginia Student Chapter
The University of Virginia Student Chapter received the Largest Membership Increase Award for their innovative recruitment and collaboration strategies. By pairing up expos, poster
contests and meetings with other cross discipline societies, like
IEEE MTT, and the parent IEEE Student Branch within the
section, the chapter was able to increase their membership by
55%. New student members included undergraduates interested in photonics, a target for the Society.

Chapter of the Year: Italy Chapter
The Italy Chapter received the Chapter of the Year Award for
their innovative technical programming as well as for building
an environment that reflects the rich diversity of the photonics
community. From organizing the “1st International School on
Nano-Tooling” and supporting governmental initiatives relat-

Most Innovative Chapter: Hong Kong
Chapter
The Hong Kong Chapter received the Most Innovative Chapter Award for organizing over 26 technical meetings and social
events within the last year. Each year the chapter also organizes a Postgraduate Conference and local academic exchanges
to gain the interests of students in telecommunications, optoelectronics and bio-photonics fields. Over 70 students were
engaged.
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Most Improved Chapter: UC Berkeley
Photobears Student Chapter

Senior Member Initiative Award:
Italy Chapter

As a newly reinstated student chapter, the UC Berkeley Photobears held over 24 meetings and seminars as well as sponsored more than 7 social events. The Chapter largely engages
in STEM outreach holding 3D imaging and properties of
light classes for pre-university students, as early as 6 years
old, and participates in general public outreach. For example,
the Photobears reached 200 prospective students with optics
and photonics demonstrations at “Cal Day”, geared for undergraduate admits.

The Italy Chapter received the Senior Member Initiative
Award for elevating 26 members to IEEE Senior Member
and 6 members to IEEE Fellow. This was accomplished
through regular elevation recruitment communications and
meetings with the Chapter’s leadership committee and the
IEEE Italy Section. The Italy chapter makes every effort to
ensure different sectors are reached and are attentive to the
varying needs of the photonics community. The chapter also
takes pride that women make up 35% of their leadership
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committee, better than the Society average, which the Chapter believes contributes to the diverse make-up of their elevated members.

Honorary Mention: Chapter Best Practices for
Industry—IEEE Photonics Dallas Chapter

terference signals on test measurements; and exploring MIMO
techniques for spatial multiplexing and beamforming.
The 5G topical highlights included: new numerology with
variable slot length, bandwidth and subcarrier spacing;
broadcast channel, synchronization and reference signals;
CRC-Aided Polar (CA-Polar) coding scheme for control
channels; LDPC channel coding for data channels; channel
models (Tapped and Clustered Delay Line) as specified in
TR38.901; spectrum-limitation techniques for radio waveforms (F-OFDM and W-OFDM); and using phased array
antenna systems.

Run by a team from industry, the IEEE Photonics Dallas Chapter
hosts several technical sessions throughout the year for both local and
mass audiences. Led by Alexander Umnov, of Corning Inc., many of
the events offered by the chapter are hosted via webinar for the larger
photonics community to participate. The chapter works with the
IEEE Photonics Society Executive Office to communicate the offerings to technically interested IEEE members in the area as well as surveys local industry on their specific needs, i.e. technical
Professor/Associate Professor/Assistant Professorship in
and/or professional development.
the Department of Electrical and Electronic Engineering
The chapter also holds local “hangouts” where participants from various
The Department of Electrical and Electronic Engineering at the Southern
University of Science and Technology (SUSTech) now invites applications for
companies and academia network tothe faculty position in the Department of Electrical and Electronic Engineering.
gether on the hot topics presented. GenIt is seeking to appoint a number of tenured or tenure track positions in all ranks.
erally, the presentations are on modern
Candidates
with
research
interests in all mainstream fields of electrical and electronic engineering
technology, not research projects.
will be considered, including but not limited to IC Design, Embedded Systems, Internet of Things,
Earlier this year, a key presentaVR/AR, Signal and Information Processing, Control and Robotics, Big Data, AI, Communication/
tion was given by Neil Ding, of MathNetworking, Microelectronics, and Photonics. These positions are full time posts. SUSTech adopts
works, on 5G physical layer modeling
the tenure track system, which offers the recruited faculty members a clearly defined career path.
with MATLAB and a daylong techniCandidates should have demonstrated excellence in research and a strong commitment to teaching.
cal session was organized on the “5G
A doctoral degree is required at the time of appointment. Candidates for senior positions must have
New Radio”. Such sessions are held at
an established record of research, and a track-record in securing external funding as PI. As a Statelevel innovative city, it is home to some of China’s most successful high-tech companies, such
local hotels or meeting spaces, rather
as Huawei and Tencent. We also emphasize entrepreneurship in our department with good initial
than a university, in order to engage
support. Candidates with entrepreneur experience is encouraged to apply as well.
with the broader photonics commuTo apply, please send curriculum vitae, description of research interests and statement on teaching
nity and young professionals.
to eehire@sustc.edu.cn. SUSTech offers internationally competitive salaries, fringe benefits
Below are the hot topics discussed
including medical insurance, retirement and housing subsidy, which are among the best in China.
and suggested to other chapters interSalary and rank will commensurate with qualifications and experience.
ested in engaging in this space.
LTE topical highlights included: generating LTE/LTE-Advanced signals;
customizing LTE signals or model
proprietary signals; decoding signal information and system parameters from
synthesized or live-capture data; analyzing impact of RF components or in-
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More information can be found at http://talent.sustc.edu.cn/en and http://eee.sustc.edu.cn/en.
Candidates should also arrange for at least three letters of recommendation sending directly to the
above email account. The search will continue until the position is filled.
For informal discussion about the above posts, please contact Chair Professor Xiaowei SUN, Head
of Department of Electrical and Electronic Engineering, by phone 86-755-88018558 or email:
sunxw@sustc.edu.cn.
To learn more about working & living in China, please visit: http://www.jobs.ac.uk/careers-advice/
country-profiles/china.
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Call for Nominations
IEEE Photonics Society 201 Distinguished Lecturer Program
Nomination deadline: 16 FEBRUARY 201
The Distinguished Lecturer Program s est b is e to honor excellent speakers
who have made technical, industrial or entrepreneurial contributions of high quality to the
field of lasers and electro-optics, and to enhance the technical programs of the Photonics
Society chapters. Consideration is given to having a well-balanced variety of speakers
who can address a wide range of topics of current interest in the fields covered by the
Society. The term for the Lecturers is July 1 of the year of election until 30 June or the
following year. Candidates need not be members of the IEEE or the Photonics Society.
Nomination Submission
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Membership Spotlights
Finisar Team Honored with Australian Prime
Minister’s Prize for Innovation

PHOTO CREDIT: IRENE DOWDY | IDPHOTO.COM.AU

PHOTO CREDIT: PRIME MINISTER’S PRIZES FOR SCIENCE/WILD BEAR

Switching light for faster, more reliable internet

The elated Finisar team at the Prime Minister’s Prizes for Science
ceremony.

The prize-winning Finisar team (L to R): Steven Frisken, Simon
Poole, Andrew Bartos, and Glenn Baxter.

Finisar has created technologies that make global internet connections faster and more efficient. About half of the world’s
internet traffic travels through devices developed by the team
and made in Sydney. The global internet we rely on is carried
by optical fibres that link continents, countries and cities. The
speed and volume of internet traffic was limited by the need to
convert data from light to electrical signals for switching and
processing.
To tackle the problem, the Finisar team created light-bending switches using prisms, liquid crystals and silicon, which
have dramatically improved the capacity and reliability of the
internet. One switch can handle one million simultaneous
high-definition streaming videos. The team are now working
on boosting the capacity of their devices further to meet the
demands of 5G and the Internet of Things.
For creating and commercializing technologies that underpin the global internet, Dr. Simon Poole, AO, Mr. Andrew
Bartos, Dr. Glenn Baxter and Dr. Steven Frisken received the
$250,000 Prime Minister’s Prize for Innovation. Their company, Finisar Australia, is based in Sydney.
In 1666 Isaac Newton used a prism to split white light into
its constituent colors. Today, a small optical device invented in
Sydney uses high-tech prisms to split light into more than 100
colored beams of light and switch them from one optical fibre
to another allowing the devices to handle 10 terabits per second.
Finisar’s Flexgrid Wavelength Selectable Switches are used
by the world’s major telecommunication companies wherever
people need high-speed internet and mobile phone access, from
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Sydney and New York to the mountains of Kenya, the deserts
of the United Arab Emirates, and the jungles of Peru.
The switches allow optical fibres—once only used for the
inflexible long-haul conduits joining cities and countries—to
handle more data more nimbly, as well as making them more
efficient and reliable.
Finisar’s devices have made fibre optics cheap to use over
short connections, and allowed internet traffic to grow in volume and drop in price. By carrying many signals at the same
time and switching rapidly between fibres, they have transformed pointto-point optical fibres into adaptable mesh networks.
Because the switches are controlled by software, they let
network managers rapidly reroute traffic when there’s a network fault. The Flexgrid concept has also been adopted into
international standards.
The patented technology was created by a team of four engineers in Sydney who thought they could beat the world’s
biggest telecommunications companies and solve a problem
that was holding back the growth of the internet.
Back in 2001 the capacity of the internet was limited. Optical fibres carried data from point to point, for example from
Sydney to Los Angeles, or Melbourne to Canberra, and plugged
into slower electric signal networks for local connections.
Simon Poole says there were problems with both capacity
and reliability.
“Large companies were spending billions of dollars looking
for solutions. The four of us had all worked in optics, and we
were looking for something to contribute after the dot-com collapse,” he says.
“We could see that there was huge scope for optics in the
network, as a lot of other people could,” says Andrew Bartos.
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“But we could see that the networks were too inefficient, too
inflexible. So we took a contrarian view. We looked for something completely different, something unorthodox, and we came
up with this idea.” The initial inspiration came from a data projector that was available at the time, which used a technology
called Liquid Crystal on Silicon (LCoS).
“This technology was great for projecting images up onto
a screen and I thought I could see a way that we could use it
to project different colors of light into different fibres,” Steven
Frisken says. “That set us on the path to creating an optical
wavelength switch.”
The device has three major components: a prism that’s able
to divide the light into many different colors, a Liquid Crystal
on Silicon chip that can steer the light into different optical
fibres, and the algorithms that manage the device.
It took a significant effort to persuade their customers—
manufacturers of networking equipment that incorporates
Finisar’s switches—that such a small company in Sydney could
take on a problem this big. Members of the team spent a lot of
time in aircraft flying not just to the customers but also to the
end users, the telecommunications companies who were working with the devices in their networks.

The company was originally called Engana. Today it is part
of Finisar, a Nasdaq-listed company in the US. They have 230
people at their Sydney base, where they design, assemble, sell
and support the devices with the aid of teams in China, Korea
and America. All the devices are exported from Australia for
integration into systems sold by the world’s telecommunication companies.
The Finisar team aren’t done with innovating. They’ve recently introduced a product that not only switches light in
networks but also measures signal quality, and they’re continuing to work on ways of pushing still more data through the
optical fibres.
The team’s innovations and mentoring are now seeding a
new generation of optics-based companies, including Cylite,
which is developing eye care diagnostics, Baraja for autonomous vehicles, and Terra15 for geophysical sensing.
Poole is a Fellow of the IEEE, serves as the Chair of the
IEEE Photonics Society’s Industry Engagement Committee
and is an Elected Member of the Society’s Board of Governors.
Frisken and Baxter are also members of the IEEE.
Official press release from Australian Government.

President’s Column
(continued from page 3)
and conference chair to VP of Publications and founding Editor-in-Chief of the IEEE Photonics Journal, IEEE’s first-ever
open-access publication. She also has extensive experience serving at the IEEE Technical Activities Board (TAB) level, i.e. for
Awards, Fellows, Publication Services, WIE and IEEE Spectrum Committees. The Society is fortunate to have Menoni
leading its future.
As for other Society developments, the United States National Quantum Initiative (NQI) is making further progress
in the United States Congress and senate legislative process,
which has been highlighted in past issues. Currently, NQI is
seeking initial funding of $250 Million.
The conference SBFoton, hosted by national Brazilian Photonics Society and sponsored by IEEE Photonics, also launched
an inaugural installment. I was fortunate to be invited to give
a plenary talk and was impressed by the other quality of talks
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and posters presented at this meeting. We wish SBFoton good
luck in its efforts to promote and nurture photonics education,
research and industry in Brazil. The IEEE Photonics Society
has signed a Memorandum of Understanding with this national society, as a sister-society, and we will be working closely
together in 2019!
If you, your local chapter, institution or company, would
like to partner with the IEEE Photonics Society more in 2019,
please contact myself, the volunteer leadership, or the Executive Office staff to discuss potential project or outreach plans.
Thank you for a great 2018 and here’s to a successful New Year!
With warm greetings
Chennupati Jagadish
Australian National University, Canberra
c.jagadish@ieee.org
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Membership
The 2018 Nobel Prize in Physics of Ashkin, Strickland
and Mourou: Intimate Portraits of the Nobelists and
Their Discoveries
On October 2nd 2018, the Nobel committee announced that
the Nobel Prize in Physics was awarded to Arthur Ashkin, Donna Strickland and Gérard Mourou, “for groundbreaking inventions in the field of laser physics”. Arthur Ashkin was awarded
half of the Prize “for the optical tweezers and their application
to biological systems” while the other half was shared jointly
by Gérard Mourou and Donna Strickland “for their method of
generating high-intensity, ultra-short optical pulses” [1].
Half of the Nobel Prize was given for the invention and development of optical traps using lasers, often referred to as “optical tweezers”, a term coined by Ashkin himself. Such traps
have found a wide range of important and unique applications.
They are used to manipulate small objects down to the size
of atoms. This includes “small living things”, as Ashkin likes
to say, such as viruses, bacteria, living cells, organelles within
cells and macromolecules. Optical tweezers can capture microscopic living organisms with minimal harm, enabling studying them in their normal living state.
The other half of the Nobel was given for chirped-pulse amplification (CPA), a scheme developed by Donna Strickland and
Gérard Mourou to sequentially stretch, amplify and compress
short pulses in order to prevent nonlinear effects from destroying an amplifying medium or saturating the gain. This technique enables lasers with field intensities that greatly exceed
those of conventional lasers and is found in lasers commonly
used for cancer treatment, laser eye surgery, precise machining of metallic surfaces, the study of molecular interactions,
high-power electron beam generation, laser-driven quantum
electrodynamics (QED) and many others.

PHOTO CREDIT: FIG 1A: THIS HAS BEEN TAKEN BY A BELL LABS PHOTOGRAPHER. ARTHUR ASHKIN HAD A COPY AT HOME.
FIG 1B: FROM BELL LABS ARCHIVES. USE ”WITH PERMISSION OF NOKIA BELL-LABS.”

By René-Jean Essiambre and Theodore Sizer, Nokia Bell Labs, 791 Holmdel-Keyport
Road, Holmdel, NJ, 07733, U.S.A.

(a)

Optical Tweezers—Arthur Ashkin
Arthur Ashkin (left picture of Fig. 1) has been fascinated by light
since he was a teenager, and in particular by the forces that light
can exert on objects. Art, as he is known at Bell Labs, recounts
that, at the age of 10, he was experimenting with a Crookes’
radiometer that operates on the thermal forces induced by light,
even though young Art did not realize this at the time. A few
years later, while in high school, Art learned about the thermal
force, and a different force, light pressure, from the experiment
of Nichols and Hull [2]. It was his first realization that the radiation pressure of light was not too weak to do useful work.
When Art joined Bell Labs in Holmdel, New Jersey, in 1952,
the laser was not yet invented. It was his future colleague and
friend, James P. Gordon, along with Herbert J. Zeiger and Charles
H. Townes, all from Columbia University, who, in 1953, would
demonstrate the first coherent amplification of radiation, the fundamental principle upon which the maser and laser are based on.
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(b)

Figure 1. (a) Arthur Ashkin looking through a magnifying glass
(a). Excerpts of the laboratory notebook entry describing the
idea of laser trapping on September 8, 1969 Figure 1. (b)
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THERECORD.COM/NEWS-STORY/8939405-NOBEL-PRIZE-IN-PHYSICS-AWARDED-TO-UW-S-DONNA-STRICKLAND/

At that time, Art was working on vacuum tubes. He would
start exploring the applications of the laser soon after the first laser was demonstrated in 1960 by Theodore H. Maiman. Within
a few years, Art and his colleagues performed a series of experiments on laser propagation in optical fibers. They uncovered a
wealth of nonlinear phenomena that will later form the foundation of the field of nonlinear optics in fibers, a field with many
applications and still widely studied to this day. Interestingly,
the other half of the Nobel Prize on chirped pulse amplification
was given for a method to prevent the onset of nonlinear effects
that are deleterious to high-intensity lasers.
In the late 60’s, Art learned about “runners and bouncers” from
Rawson, Hara and May [3]. They observed the seemingly random
motion of particles in the air inside a cavity illuminated by a visible laser and proved that it was due to thermal forces. Art decided
to try to observe light pressure forces directly by putting plastic
(polystyrene) spheres, on the order of a few tens of micrometers in
diameter, in water to suppress the thermal effects. Particles were
pressed against the output face of the cell. Art then replaced the
cell wall by a counterpropagating beam (see right side of Fig.1 for
excerpts of his laboratory notebook entry). That was the first alloptical trap ever built [4] and it is referred to as a two-beam trap.
An interesting historical note is that the paper describing this
experiment was initially rejected by a Bell Labs internal review
commonly performed before submitting to a prestigious journal
like Physical Review Letters. Despite not being recommended for
external publication, the paper was submitted and accepted in
Physical Review Letters without problem and became one of the
most cited papers in the history of the journal.
In 1971, Art and his assistant Joseph Dziedzic demonstrated
levitation of small particles using a vertical laser beam, with gravity acting as the restoring force instead of the cell wall or the second counterpropagating laser beam of the previous experiments.
In the next decade, Art and Joe performed numerous experiments
using levitation such as an optical Millikan oil-drop experiment,
precise Mie scattering, precise particle size measurements, etc.
From the early 70’s to the mid-80’s, Art and his colleagues
spent considerable efforts trapping smaller and smaller objects,
with the goal of trapping a single atom, which was ultimately
achieved in 1985.
The trapping of living things came in 1987, after atom trapping,
mostly by accident when a trapping experiment was left running
overnight. The next morning small “bugs” were found in the optical
trap. They were quickly identified as bacteria by Art and Joe. This
serendipitous event marks the beginning of the field of optical trapping of living organisms and biological molecules such as molecular
motors, DNA, RNA, and many others. Armed with this novel powerful tool, Art and his colleagues went on to explore optical trapping
of all kinds of new “things”—and so did the rest of the world.
Despite his many impressive scientific achievements, Art remains a humble man and recounts frequently his modest family
origin. Art also never fails to mention his colleagues at Bell Labs
who helped him achieve scientific breakthroughs, especially Joe.
And probably the most important support Art ever received is
from Aline, his wife of 64 years, who herself is well trained in
chemistry. One can find a comprehensive historical account of
the birth and scientific development of optical trapping in a
book written by Art with the help of Aline [5].

(a)

(b)

Figure 2. (a) Gérard Mourou (a) and Donna Strickland Figure 2
(b) near their optical laboratory apparatus.

Chirped Pulse Amplification—Donna
Strickland and Gérard Mourou
The 80’s were a heady time to be in the group of Gérard Mourou (left picture of Fig.2) at the Laboratory for Laser Energetics
(LLE) at the University of Rochester. Records were being set in
the group as to the shortest optical and electrical pulses produced
anywhere in the world. New methods were invented to measure
and exploit these tools to build new devices and make measurements and advance understanding of the fundamentals of physics. And all of this in a building dedicated to Big Science, the
quest to use focused lasers of the highest intensity to illuminate
a sphere of deuterium, hoping to create fusion and with it clean
energy—a human need made tangible with the long gas lines of
the 70’s and increased attention to the environment. The urgency
and importance of the work there was felt by all. The majority of
the work of LLE was to create 24 of the highest energy laser beams
ever created, and focus them together to work towards initiating
fusion, however there was also was a small team lead by Gérard
to look in new directions—to challenge the status quo—and to
invent and demonstrate new approaches. These included how to
further increase the laser intensity beyond what was state of the art
at the time, like the 24-beam system occupying the back half of
the Laser Lab building.
To increase the intensity of the optical field one needs to focus
a beam with the most energy, in the shortest possible pulse duration, into the smallest focal spot. So, using the world’s shortest
optical pulses was obvious as was producing laser beams which
were free of optical distortion so that they could be well focused.
The challenge Donna Strickland (right picture of Fig.2) and Gérard faced was the energy—how to be able to dramatically increase
the energy carried in these short pulses of light? As the energy
in the beams was increased through amplification, so too were
IEEE PHOTONICS SOCIETY NEWSLETTER
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the non-linear interactions of the intense light with the amplifying material itself. This limited the amount of energy that could
be added to the beam before distortions occurred or damage was
caused to the amplifying material. A problem. To decrease the
intensity of a beam while continuing to increase the energy there
really are only two options—to lengthen the light pulse in time
or to make the beam larger but in all of these cases the maximum
intensity (W/cm2) is limited. The solution to this fundamental
challenge is what was recognized by the Nobel Committee and
has resulted in the award of the Nobel Prize in Physics to Donna
and Gérard. Short optical pulses have a wide bandwidth or spread
of wavelengths—short pulses in time generally have a much larger
wavelength spread than long pulses and so if one could spread
out the wavelengths in time such that the blue wavelengths came
before the red wavelengths then one could reduce the intensity
and with it the unwanted non-linear interactions, while continuing to increase the energy in the laser pulse. To apply this dispersion to the optical pulse a low power short pulse was sent into a
1.4km length of optical fiber which stretched the short pulse in
time. This stretched pulse was then amplified and following amplification a set of gratings were used to exactly compensate the
dispersion impressed by the fiber returning the, now considerably
amplified, pulse with wavelengths now aligned in time again to
produce the shortest pulse of extreme intensity. And thus CPA,
Chirped Pulse Amplification, was born [6,7].
Since the development of CPA in Rochester, the technique has
been successfully used in Labs all over the world and applied for
both fundamental research as well as practical applications. It has
been shown that intense short pulses are ideal for use in optical
surgery creating a new industry, delivering high intensity light to
use as a scalpel without using high energy pulses which cause heating and damage. Gérard Mourou, now at l’École Polytechnique in
Paris, is the driving force behind the European Extreme Light Infrastructure project which aspires to produce the most intense laser

in the world to study fundamental interactions of light and matter
with pulses of light that are only femtoseconds in duration, or less
than four cycles of light. Donna Strickland is a professor of Physics
at the University of Waterloo continuing her research in the fundamentals of physics and optics at the highest light intensities as well
as educating the next generation of scientists.
The authors would like to thanks Arthur Ashkin, Erich P.
Ippen and Bob W. Tkach for their input on the manuscript.
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SBFoton: Inaugural Optics and Photonics Conference
in Brazil Co-organized by IEEE Photonics Society
14 plenary talks presented by distinguished lecturers and 16 oral
sessions with 10 invited talks. In total, 70 peer-reviewed papers.
The conference covered topics in: Biophotonics; Lasers; Optics and Instrumentation; Integrated Photonics; and Optics
Communications and Networks. Over 130 participants from

IEEE Photonics Society President, Chennupati Jagadish, giving
remarks at the SBFoton Conference in Brazil.

IEEE Photonics Society President, Chennupati Jagadish, with
SBFoton leadership at the inaugural conference in Campinas.

PHOTO CREDIT: SBFOTON

PHOTO CREDIT: SBFOTON

In early October 2018, the Brazilian Optics and Photonics
Society (SBFoton) and the IEEE Photonics Society co-organized
an inaugural SBFoton International Optics Photonics Conference
(SBFoton/IOPC) with The Optical Society (OSA). This is the first
conference of its kind held in Brazil. The conference comprised
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universities, research institutes and industry were equally in attendance. The conference was chaired by Prof. Alexandre Pohl of
the Federal University of Technology—Paraná (UTFPR) and by
Prof. Daniel Pataca of the Universidade Paulista (UNIP).
SBFoton is a national sister-society of the IEEE Photonics Society, which was represented in the presentations given by IEEE
Photonics Society President, Prof. Chennupati Jagadish, AC.
Jagadish gave a plenary talk on “Semiconductor Nanowires for
Optoelectronics Applications”. He introduced the importance
of nanowires and their potential applications as well as discuss
about how these nanowires can be synthesized. How the shape,
size and composition of the nanowires influence their structural
and optical properties. Other technical plenary speakers, included: Carlos Lee of EPIC; Harry Westfahl Jr. of LNLS; Cristina
Kurachi of IFSC/USP; and more.
Two short courses were offered on ”Diode Pumped Solid
State Lasers and other ultra-high efficiency Lasers” by Niklaus
Wetter, IPEN, and “Integrated Optics Design using COMSOL” by Hugo Hernandez Figueroa and Yuri Hayashi Isayama,
Unicamp. The first lecture focused on laser architectures and
laser resonators for DPSSLs and Random Lasers. The second
discussed the general vision of the passive integrated optics
area and the theoretical fundamentals and numerical methods
used to design integrated waveguides and components.
To motivate and increase the number of students enrolled in
scientific R&D activities related to optics and photonics in the
region, the IEEE Photonics Society also sponsored a student
paper competition and over 40 students’ registrations to the
conference, through the support of the IEEE Photonics Fund.

Student paper competition winners. Competition was funded and
organized by IEEE Photonics and SBFoton.

This gave student the opportunity to meet and interact with
lead researchers in the field as well as share ideas, gain new
insights, and understand possible practical applications.
The winners of the paper competition include: First Place:
Nilton Rodolfo Nascimento Melo Rodrigues on “Graphene Loop
Antenna for THz Band” (Federal University of Pará, UFPA); Second Place: Rafael Battistella Nadas on “Synthesis and Optical
Characterization of Terfenol-D Nanoparticles” (Federal University
of Technology—Paraná, UTFPR); Third Place: Lays de Carvalho
Seixas Costa “On the role of silver nanoparticles shape for SERS
of Rhodamine” (Federal University of Technology—Paraná, UTFPR); Fourth Place: Matheus Ribeiro Sena on “An Evolutionary
Method to Optimize OSNR Margin in Elastic Optical Channels
Subject to Non-linear Physical Impairments” (Federal University
of Pernambuco, UFPE); Fifth Place: Hugo Eugênio de Freitas on
“Magnetic and Fiber Bragg Grating Characterization of 3D Printed Magnetic Samples” (State University of Campinas, Unicamp).

Live Tutorial for IEEE Africa Stakeholders
a Great Success

IEEE Smart Grid recently presented a live tutorial to more
than 200 participants simultaneously in seven countries and
16 venues across Africa. The tutorial was supported by the
Ad Hoc Committee on Africa as a part of the IEEE in Africa Strategy. “The Outbreak of Smart Grid Cyber-Security:
The Modern Campfire Story” provided information on how
to make vulnerable smart grid system assets more resilient to
cyber-attacks.
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IEEE Sections and Sub Sections were encouraged to hold
this as an event and host it in a venue, like a local university,
where connectivity would not be compromised. This allowed
participation in the live question and answer session. All participants have access to the recording via the IEEE Smart Grid
Resource Center, which also provided registration.
“Providing the engineering community in Africa with access to the latest technical information is a key part of the IEEE
in Africa Strategy. This partnership with IEEE Smart Grid has
created a successful and sustainable model that makes it possible to serve members that are currently not able to access
such information due to geographical or technical challenges,”
said Vincent Kaabunga, Chair Ad Hoc Committee on Africa.
The tutorial is available for streaming from the IEEE Smart
Grid Resource Center. Viewers have the opportunity to earn 0.1
CEU and 1 PDH with the tutorial.
Learn more here: www.ResourceCenter.SmartGrid.ieee.org
Participate in tutorial here: http://bit.ly/2EujN8d
Contribution by IEEE Technical Activities Operations.
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The IEEE Photonics Society is actively taking steps to better
address diversity and inclusion within the fields of optics and
photonics as well as within its ever broadening community.
The IEEE Photonics Society falls on the stance that equality
within the field is a community issue, a cultural issue, and has
begun to actively provide tools and resources to showcase how
diversity and gender inclusion is essential to innovation.
The Society’s Board of Governors, recently approved a “Commitment to Diversity Statement” and the creation of a “Diversity Oversight Committee” soon after. The mission of the committee is to ensure that the global diversity of the community in
which the Society serves is represented in all aspects of organization and that our Society leaders are addressing diversity needs
and/or concerns appropriately.
The committee also understands that diversity within our
community and culture will take sustained effort and acknowledgment. In turn, the committee plans to take on the goal of
addressing “Accountability” in 2019. The Diversity Oversight
Committee is creating accountability guidelines and procedures
for volunteer leaders to utilize with the intention that practices
will be measured over time.
In regards to conferences, chairs will be tasked with addressing speaker composition and accommodation as well as be
given inclusion checklists to follow. The goal is to find suitable
speakers and global volunteers that better represent our diverse
makeup. In addition, organizers will be encouraged to consider
making arrangements that are family friendly, accommodate the
disabled and avoid major religious holidays.
Globalization and grassroots outreach plays a large part in
the success of these efforts. For years the Society has partnered
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Diversity Oversight Committee Established to
Broaden Community and Ensure Inclusion is
Addressed in the Field

Newly appointed leaders of the IEEE Photonics Society’s Diversity Oversight Committee: (left) Dr. Lidia Galdino, AVP of
Women in Photonics, and (right) Dr. Fatima Gunning, AVP of
Multicultural Outreach.

with diversity driven groups, like the National Society of Black
Physicists, Women in Photonics, SACNAS, Physics4All, and
promotes inclusion through organic means, collaboration and
community partnership. While the Society overtly addresses
the need for diversity, there is no intention to inflict mandates; rather a standard of accountability and awareness. The
committee plans to showcase the positives in expanding the
breadth of our diversity and empowering volunteers with tools
to use. Such proposed tools, include: a speaker database, ally
education, unconscious bias workshops and resistance statement resources.
In an effort to have more diverse voices heard and faces seen,
the IEEE Photonics Society has developed a speaker database
where diverse members can actively sign up to serve as an expert and/or speaker in their specific technical subject areas.
Volunteer leaders, such a committee chairs, then use this database as a resource to recruit for invited talks, keynotes, panels,
news stories, and councils.
In regards to ally education and resistance statements, resources will be offered to educate our leaders on how to recognize inconsistencies and develop an awareness of the obstacles
one may face in the field. The Society also plans to continue
organizing events that promote inclusive networking with the
goal of empowering allies to advocate for injustices.
The current Diversity Oversight Committee members include: the AVP of Diversity, Dr. Arti Agrawal; AVP of Women
in Photonics, Dr. Lidia Galdino; AVP of Multicultural Outreach,
Dr. Fatima Gunning; (2–4) Elected Board Members, Dr. Dave
Plant, Dr. Xiuling Li, Dr. Meredith Hutchinson, Dr. Nick Fontaine; and the Society’s Community Outreach and Development
Manager, Lauren Mecum. The President, Dr. Chennupati Jagadish,
and Executive Director, Doug Razzano, will oversee the high-level
strategic direction of this committee as it pertains to the Society’s
business practices.
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The new members of the committee are Dr. Lidia Galdino
and Dr. Fatima Gunning. Galdino was newly appointed as the
Associate Vice President for Women in Photonics. Galdino will
support the strategic direction of increasing the participation of
women in the optics and photonics community. She is a Royal
Academy of Engineering Research Fellow at University College
London, working on design of high-capacity broadband optical
fibre transmission system.
Gunning in her new role as Associate Vice President of
Multicultural Outreach will initiate programs and ideas that

promote international understanding and foster cross-cultural cooperation. She is the Senior Staff Researcher of Optical
Communications & Applied Optics and the Head of Graduate Studies at Tyndall National Institute. Her research interests focus on novel optical communication techniques to enable an efficient use of optical fibre bandwidth, implementing
software defined controls to the physical layer for autonomous
networks, and investigating the potential of new telecommunications window for future transmission demands, such as
2 µm wavelengths.

Takian Fakhrul: Paving “One-way Streets” for Light
Inside Photonic Devices
PhD student designs materials that help guide light within silicon chips, and seeks to
advance materials science in her home country of Bangladesh.
After finishing her PhD, she plans to return to Bangladesh to
teach materials science and mentor students who want to pursue
graduate studies. She hopes to help advance the field in her home
country, drawing from some of the ingenuity she’s observed at
MIT and at Indian Institute of Technology Delhi, where her colleagues have found creative ways to conduct their materials science research despite having far fewer resources. “I’ll take back
my expertise, the connections I make here, and hopefully I’ll be
able to create a bridge between MIT and Bangladesh,” she says.

Breaking Speed Limits

When Takian Fakhrul was a young girl, her father, then a graduate student in materials science at the University of Manchester, would bring her along to his lab. During these visits, she
would peek at structures under the microscopes or watch him
polish newly synthesized materials. And she just couldn’t seem
to stay silent.
“I used to ask a lot of questions,” says Fakhrul, who is now
a fourth-year PhD student in MIT’s Department of Materials
Science and Engineering. “My dad tells me that I was a supercurious child.”
Fakhrul’s curiosity blossomed further when she was an undergraduate at Bangladesh University of Engineering and Technology in her hometown of Dhaka, Bangladesh. Conversations
with her father, who was then a materials science professor there,
figured heavily into her decision to major in the same field.
They talked about pressing scientific problems, like the limits
of existing materials and breakthroughs in materials science that
could “really affect the future of technology,” Fakhrul recalls.
Now, working in the lab of Caroline Ross, the Toyota Professor of Materials Science and Engineering, Fakhrul researches
how garnets can solve problems in photonics, the study of the
technical applications of light.
December 2018

Within computers, data moves between and within chips electronically through small copper wires. In an increasingly technology-dominated world, “computers need to work faster and
faster,” Fakhrul says. In order to do that, scientists must design
chips and connections that allow faster data transfers and lower
power consumption.
“The problem is that there’s a limit to the speed of electrons
passing through metal wires,” Fakhrul says. “What’s faster than
electrons in metal? The answer to that is light.” And, unlike metal
wires, which can carry only a single electronic data stream, optical
fibers can carry multiple wavelengths of light—and thus multiple
data streams and more bandwidth—without interference. Optical fibers are already being used in networking and storage area
networks; the key to advanced optical communication, and maybe
even computing with light, is to design fast and energy-efficient
optical fiber interconnects that function well on silicon chips.
Fakhrul researches materials for optical isolators—a component of lasers used in silicon photonics that provide a one-way
path through which light can travel. “It lets light pass in the
forward direction, but not backward. And that’s extremely important,” Fakhrul says. “Back reflections going into the laser
destabilize the laser, reducing its performance.”
“If you really want to integrate silicon photonics onto a
chip, then you definitely need to have this optical isolator integrated as well,” Fakhrul says.
IEEE PHOTONICS SOCIETY NEWSLETTER
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Fakhrul focuses on iron garnets, which often experience
chemical substitution—a trait that gives materials scientists
the opportunity to design new variations of the material. The
transparent nature of garnet allows light to pass through without interference. Iron garnets are also magnetic, such that they
can rotate the plane of polarization of the light as it travels
through. “When light passes through garnet, it acts differently in one direction than in the other direction,” Fakhrul
says. By manipulating the garnets to design one-way streets
for light, she hopes to demonstrate that garnets are the ideal
materials for integrated optical isolators. But they also come
with a catch.
“[Garnets are] actually very difficult to integrate on silicon,” Fakhrul says. “So that’s something that materials scientists have to deal with and figure out.”
Fakhrul is also interested in how garnets could be used to
improve information processing. In an emerging field known
as magnonics, information is transferred via the collective precession of spin waves—disturbances that propagate through
magnetic materials. In garnets, spin waves “travel for long distances without relaxing,” Fakhrul says, due to their low damping constants.
“You can have this one class of materials, but then it has
these unique properties that make it interesting for these versatile applications,” Fakhrul says.

Cherishing Community
After earning her undergraduate degree, Fakhrul was hired as a
lecturer at Bangladesh University of Engineering and Technology and began to teach other materials science students while
she completed her master’s in materials science.
During her master’s program, she also married her colleague, Nadim Chowdhury, who was a lecturer in electrical
engineering and, like Fakhrul, planning to pursue a PhD.
A month into their marriage, Fakhrul recalls, “I got my acceptance letter from MIT, and he got his acceptance letter from
Princeton. We were really thinking about long-distance. But a
week later, he got into MIT as well! It was so amazing—it was
like a miracle,” Fakhrul says.
Together, Fakhrul and her husband moved to Cambridge, and
they began their studies at MIT. To stay in touch with her cultural heritage, Fakhrul became involved in the Bangladeshi Students
Association at MIT, which hosts events with national, cultural,

and religious significance throughout the year. This year, Fakhrul
will be a co-president of the student group after working as a
secretary for two years and an organization chair for one.

Promoting Research
Fakhrul ultimately plans to return to Dhaka and continue
teaching materials science. But she also has an additional goal:
to help advance materials science research back home.
During her third year at MIT, Fakhrul attended the IEEE
Magnetics Society Summer School—a school for approximately 85 graduate students from around the world studying
magnetism, held in Spain. A winning entry in a group project
competition gave Fakhrul the opportunity to travel to the Indian Institute of Technology Delhi, IEEE Photonics Society
Chapter, to visit some of their research labs.
“What I really took back from my visit to IIT Delhi is how
creative people can be when they have such limited resources,”
Fakhrul says. She cites the availability of instrumentation for
materials science research: What may be readily available and
easy to order at MIT might be challenging to acquire in Dhaka
or Delhi.
“[At IIT Delhi], they had a lot of parts made from local
suppliers, and then they imported other parts, and then made
a whole thin-film deposition system. It was at least three to
four times cheaper. I thought that was really incredible because
that’s something I would want to do once I go back to Bangladesh,” Fakhrul says.
Fakhrul actively works with students at her alma mater
as a mentor, and hopes to continue that after returning home
as well.
“Whenever I get some time off from work, I also like helping students in Bangladesh apply [to graduate programs in the
United States],” she says. In total, Fakhrul mentors 10 students, six of whom are currently pursuing PhDs in the United
States. At the start of the 2018–19 academic year, one of her
mentees began his graduate studies at MIT.
“The feeling was so incredible, because I was the first person
from materials science from my school to come here,” Fakhrul
says. “It’s really nice when you get to help other people make
their dreams come true as well.”
Article contribution by MIT News Office; Photo Credit: Jared Charney;
Written by: Fatima Husain, MIT News correspondent.

IEEE Photonics Fund Supporting AAS Scholarships in
Support of Workforce Development in Puerto Rico
In the wake of Hurricane Maria, the IEEE Foundation and
IEEE Photonics Fund have been taking steps towards improving Puerto Rico’s power grid as well as offering supplies for
those that have lost their homes. Hurricane Maria is regarded
as being the worst natural disaster on record to affect Dominica
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and Puerto Rico, and is also the deadliest Atlantic hurricane
taking the lives of over 3000 people.
As the philanthropic arm of our Society, the IEEE Photonics Fund inspires the generosity of donors so it may enable programs that enhance tech access, photonics literacy and education
December 2018
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Jonathan Friedman, PRPI Director, instructing students with
the lab’s Michelson inferometer.

around the world. With donor support, it strived to be a leader in transforming science into technology for the benefit of
humanity.
In an effort to not only to help rebuild sustainability, but to
support workforce and educational growth, empowering Puerto Rican citizens locally, the IEEE Photonics Fund is funding
(6) six AAS degree scholarships with the Puerto Rican Photonics Institute (PRPI). This program is aimed at preparing
professionals in photonics systems to work in industries where
processes require the use of lasers, optics or photonic devices.
PRPI is led by Jonathan S. Friedman, Director of PRPI at the
Universidad Metropolitana, and Andrés Díaz, PRPI Academic
Coordinator.
The PRPI Director, Friedman, continues his research at the
Arecibo Observatory, probing the climatology, dynamics, and
chemistry of the upper mesosphere and lower thermosphere
(80–110 km altitude) using resonance Doppler Lidar. Among
the areas of interest are MLT temperature climatology, the nature of sporadic metal layers, and metals in the thermosphere
(>110 km altitude). As a result, PRPI has received the following research grants:
• NSF-1126123 MRI-Acquisition: Puerto Rico Atmospheric Major Research Laser Instrumentation Program
(PR-LASER) This grant is to acquire a new transmitter
laser system for the Arecibo Observatory resonance Doppler Lidar.
• MIT Draper Lab URAD Contract entitled: “Development
of remote sensing instrument derived from Draper intertial systems optics expertise”.
PRPI was able to place three of the IEEE Photonics Fund
scholarships this fall and intends to start the next placements
in 2019. The scholarship grants are ideal for students who
are ineligible for a full Pell Grant, i.e. Financial Aid, and/or
show financial need through the university’s registrar. Students are required to maintain a 2.5 GPA the first scholar-
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PRPI students and IEEE Photonics travel grantees William
Calder and Yesenia Rivera are both pursuing degrees with specializations in photonics. Their interests are in high power intensity sources and LiDAR technologies.

ship year 2018/2019 and 3.0 GPA the second scholarship year
2019/2020.

Details on the Initial Scholarship Recipients
• Yamilka Gonzalez first year student seeking an AAS
degree in Photonics with a focus on medical applications. She is looking to start a PRPI Student Chapter and
Women in Photonics initiatives locally.
• Luis Gonzalez a partial Pell Grant student, seeking an
AAS in Photonics with focus on medical applications. He
has expressed direct interest in an optical coating technician internship position.
• Eric Cordero a partial Pell Grant student, seeking an AAS
degree in Engineering Technology and Sustainable Development. He is working directly on a Smart Living/Safe
Home Design project, similar to the SURE HOUSE 2015
Solar Decathlon winners.
The IEEE Photonics Society’s and PRPI, together, hope to
build a workforce that understands the value of photonics technology and how it can assist in preparing for and recovering
from natural disasters, like this.
Over the last year, the IEEE Photonics Society has also
worked directly with PRPI by enriching students with further opportunities. Two undergraduate research students
were provided student travel grants to both the IEEE Summer Topicals and IEEE Photonics Conferences. Grantee Yesenia Rivera interests are in LiDAR technologies as well as
Geology, Surveying & Topography. Grantee William Calder
has been working on developing a sensor for satellite drag
and neutral atmospheric density measurements in the orbital
environment. More to come on their stories in the Feb 2019
issue of the newsletter.
Learn more about how you can support these IEEE
Photonics Fund efforts with PRPI and other universities at
PhotonicsSociety.org.
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One Year After Hurricane Maria, a Research
Institute in Puerto Rico Struggles to Come Back
At the Puerto Rico Photonics Institute, a student overcomes incredible hardship to
complete his studies on time
By Jonathan S. Friedman, Director of PRPI at the Universidad Metropolitana &
Andrés Díaz, PRPI Academic Coordinator

Photos, left: Critical Hub Networks; Right: PRPI; Marcos Santini repairs telecom equipment damaged during the hurricane.
After he completed an internship with Critical Hub Networks,
the company hired him full-time.

On 20 September 2017, Marcos Santini was home with his infant son in the city of Caguas, Puerto Rico. His wife, Wilmady
Pagan, was still at work. It was no ordinary day. For close to a
week, the Santinis, like everyone else on the island, had nervously watched the weather reports as a tropical storm crossed
the Caribbean on a path headed straight for Puerto Rico.
Even before Hurricane Maria made landfall at 2 a.m on the
20th, Marcos’s neighborhood was being buffeted by winds of
up to 280 kilometers per hour and drenched by torrential rain.
Marcos, his son, and the family dogs took refuge on the second
floor of their house.
By the time the skies cleared nearly a day later, Marcos faced
a devastating sight. Windows in his house had been blown in,
the first floor was flooded, fallen branches and trees lay across
his yard, his neighbors’ yards, and the street. The main road
leading to and from the community was impassable, and his
wife couldn’t make it home for several days.
Marcos quickly got to work clearing up the storm debris,
making repairs, collecting rainwater because the taps weren’t
working, and figuring out a way to do without electricity or
phone service. He also helped care for his asthmatic son and some
elderly relatives.
This wasn’t how Marcos had envisioned spending his fall. He
was in the middle of completing a technical certificate program
in lasers and photonics at the Universidad Metropolitana’s Puerto Rico Photonics Institute, where the two of us are professors.
Marcos had enrolled at PRPI to, in his words, “become a laser
jock.” He’s passionate about the technology and someday hoped
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to start a business that involved lasers. But immediately after the
storm, photonics was the furthest thing from his mind. He wasn’t
sure if he would ever return to school.
PRPI was created at UMET in 2011 to do research and
education and nurture Puerto Rico’s nascent photonics industry. One of us (Friedman) had been a research scientist at
the Arecibo Observatory for nearly two decades before joining
the UMET faculty to launch PRPI. Díaz had moved to Puerto
Rico from Penn State University in 2010, initially working at
AT&T and then joining UMET in 2014.
PRPI is the only photonics institute in the Caribbean. The
program that Marcos enrolled in trains students to become technicians. In addition to taking courses and doing lab work, they
are placed in paid internships with companies in Puerto Rico.
We believe innovative initiatives like PRPI could and should
play a key role in energizing Puerto Rico’s torpid economy.
Hurricane Maria was certainly a setback. The institute’s
classes are held on the main campus in the city of Cupey,
southeast of San Juan. Thankfully, this area avoided significant
storm damage compared to the rest of the island, although it
had no power, water, and communications for weeks.
The PRPI laboratories, which are located in the Barceloneta
Science Park, west of San Juan, didn’t have power or water for
6 months. As a workaround, we used shared lab space on the main
campus. Each week, the two of us would drive to Barceloneta, enter the unlit, un-air-conditioned building, and using flashlights,
collect whatever equipment and supplies we needed for that
week’s lab exercises, returning the equipment we’d already used.
Beyond those immediate hardships, enrollment in our program and in UMET as a whole has suffered. The university
now faces deep and difficult budget decisions precipitated by
the storm, including laying off faculty and staff and closing
academic departments. PRPI’s staff will soon drop from six to
two, just as a new crop of students seeking associate degrees
start their studies and our sophomores begin their second year.
The good news is that PRPI remains open and committed to
rebuilding our community. Marcos Santini managed to contact
UMET on 15 October, just three and a half weeks after the hurricane. A week later he started classes again, through one-on-one
tutorials with Díaz. Marcos also began an internship at Critical
Hub Networks, where he helped re-establish fiber-optic networks
in San Juan. The company was so pleased with Marcos’ dedication
that he was hired full-time at the end of his internship.
By April, our labs in Barceloneta had reopened. Marcos
and another student in the certificate program had to work
with equipment that had weathered six months in the heat and
December 2018

humidity, but they succeeded in learning how to use a laser
engraver, optical dimensional metrology systems, and optical
thin-film coating apparatus.
Even as he was finishing up his academic degree and working full-time, Marcos also continued to care for his son, who
had to be hospitalized for a month due to health problems

triggered by the hurricane. Despite his many responsibilities,
Marcos finished his certificate in May and is continuing with
his associate degree this fall. He’s an inspiration to anyone who
must overcome adversity in pursuit of their goals.
Featured in © Copyright 2018 IEEE Spectrum.

IEEE Future Directions Symposium Uses CrossOrganization Collaboration to Extend Attendance
and Increase IEEE Membership
The 2018 IEEE Future Directions Technology Time Machine (TTM) Symposium
hosted panels from multiple organizations
within IEEE in order to provide visibility
and engage a variety of members. TTM is
the IEEE’s flagship conference on future
technology directions.
The conference offered attendees from research and industry
innovative insights from top executives and pioneers regarding
the impact of future technologies on business, society, everyday
life, ethics, and policy. Through interactive participation critical information was shared on technological advances to help
guide current and future decisions on use and the implementation of these technologies “Beyond Tomorrow”, the theme
of the conference. The technological focuses, included: augmented and virtual reality, agriculture, neuroscience, robotics,
technology entrepreneurism, and more.
TTM is an event organized by the IEEE Future Directions
Committee (FDC). FDC is an incubator for emerging technologies
within the organization. The areas chosen for TTM year-over-year,
generally, are geared towards industry leaders, government officials, scientific innovators, economists, and social policy makers.
In addition to a rich program on future technologies, the
conference, included panels organized by IEEE N3XT® and
IEEE Women in Engineering; a lightning talks session hosted

by IEEE Eta Kappa Nu (IEEE-HKN); and
a career development session with IEEE
Young Professionals.
The Women in Engineering panel specifically was comprised of a dynamic set of women
who are pioneers and innovators in their fields,
which include semiconductor software, wireless power, transportation, edge-computing, and software engineering. The panel’s diversity provided unique and varied perspectives
based on their industries, roles, and career background. Their lively
discussion revealed how the IEEE could potentially how to capitalize on and evolve with such innovations over the next 30 years.
The conference also incorporated (7) pod-casts into its program, an innovative practice to broaden the conferences exposure. The podcasts range from nanotechnology and IoT to
computing and healthcare advancements.
IEEE TTM 2018 General Chair and IEEE Life Fellow,
Doug Zuckerman, believes, “This cross-collaboration will provide promotional opportunities across multiple demographics
and career stages within IEEE to both increase attendances but
also raise awareness of activities across IEEE, improving potential membership engagement and enrollment.”
Learn more at: www.ieee.org/about/technologies
Excerpts from IEEE Technology Time Machine © Copyright 2018 IEEE.

IEEE Nominate a Senior Member Initiative
The Nominate a Senior Member Initiative
was designed to encourage IEEE Society
Chapters to become actively involved in
promoting the senior member grade. This
initiative aims to: encourage grade advancement in IEEE; simplify the application process; offer financial incentives for approved
senior member applications; and offer increased benefits for senior membership.
Chapters should encourage senior membership elevation for
many reasons. Senior members become more invested in volDecember 2018

unteer activities at a leadership level
and have an average retention rate of
98%. Also, many executive volunteer offices require that a member
hold Senior Member grade. The more
distinguished members your chapter
holds may help give your chapter a
bigger voice in the community.
Senior Member is the highest grade
for which IEEE members can apply. IEEE members can selfnominate, or be nominated, for senior member grade. Prospective
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members who would like to apply directly for Senior Member
grade should join 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 for
senior member grade.
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: http://bit.ly/1q7k4cW

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.
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.
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.

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
15 months (Oct 1 2017–Jan 1 2019):
Amr Helmy, Canada
Ashish Kumar Ghunawat, India
Adam Mock, USA
Adil Karim, USA
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Alan Wang, USA
Alayn Loayssa, Spain
Amir Hossein Nejadmalayeri, United Kingdom
AmirHamed Majedi, Canada
Anatoly A Vasiliev, USA
Andrew Stark, USA
Anirban Bandyopadhyay, USA
Anthony J Hoffman, USA
Anurag Sharma, India
Ashok K Kapoor, USA
Azeemuddin Syed, India
Azura Hamzah, Malaysia
Badri N Gomatam, India
Benjamin B Yang, USA
Bin Chen, China
Caterina Ciminelli, Italy
Changyuan Yu, China
Chao Lu, China
Chao Zhou, USA
Charles J Baudot, France
Charles N Ironside, Australia
Chigo Okonkwo, Netherlands
Christine P. Chen, USA
Claude Setzer, USA
Conrad S. Rizal, Canada
Corey V Bennett, USA
Cristian Antonelli, Italy
Cuong H Dang, Singapore
Cyril Renaud, United Kingdom
David C Gerstenberger, USA
David J Dahan, Israel
David J Geisler, USA
David S Enchelmaier, Australia
Dean Z Tsang, USA
Demetris L Geddis, USA
Dennis G Harris, USA
Dennis M Mccal, USA
Dima Bykhovsky, Israel
Donald K Fronek, USA
Dora Juan Juan Hu, Singapore
Dr. Anirudh Banerjee, India
Efstratios Kehayas, United Kingdom
Frank K Hopkins, USA
Franklyn J Quinlan, USA
Franko Kueppers, Germany
Fu Songnian, China
Gerhard Wachutka, Germany
Giorgio Santarelli, France
Gordon A Keeler, USA
Guilhem Nicolas de Valicourt, USA
Guillermo Carpintero, Spain
Gunawan Witjaksono, Malaysia
Guo-ming MA, China
Guoliang Li, USA
Henri P Uranus, Indonesia
Herzl Aharoni, Israel
Hongwei Chen, China
Hsi-Hsir Chou, Taiwan
Hubertus Von Bergmann, South Africa
I C Chang, USA
Igor V Bogachkov, Russia
Ikechi Augustine Ukaegbu, Kazakhstan
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Inho Kim, USA
Jacek Chrostowski, Canada
Jade P Wang, USA
James A Bain, USA
James B Sumpter, USA
James E Toney, USA
James S Kolodzey, USA
Jan-Erik Kallhammer, Sweden
Jeongwon Park, USA
Jeremy Yeak, USA
Jerome Faist, Switzerland
Jianfeng Li, China
Jiangqi He, USA
Jiming Bao, USA
Jinfeng Zhu, China
Jinhui Yuan, China
Jiri Ctyroky, Czech Republic
John D Kulick, USA
John G Mcinerney, Ireland
John P Volpi, USA
John R Andrews, USA
John R Marciante, USA
Jorg P Elbers, Germany
Josep M Fabrega, Spain
Joseph W Haus, USA
Joyce Poon, Canada
Juan Carlos Salcedo-Reyes, Colombia
Juergen Czarske, Germany
Julian Chi Chiu Chan, China
Jun Wang, USA
Katsuyuki Utaka, Japan
Kaveh Delfanazari, United Kingdom
Keith J Williams, USA
Kerry I Litvin, USA
Khosrow Ghadiri, USA
Kidsanapong Puntsri, Thailand
Kirk A Ingold, USA
Lan Yang, USA
Leora Peltz, USA
Lim Nguyen, USA
Linda J Olafsen, USA
Liyang Shao, China
Louay A Eldada, USA
Lynn E Nelson, USA
Maizatul Zolkapli, Malaysia
Moorthi Madhavan, India
Mable P Fok, USA
Marc Sorel, United Kingdom
Marian C Hargis, USA
Mehran Mokhtari, USA
Meredith L Reed, USA
Michelle Y Sander, USA
Milan Maksimovic, USA
Milan L Mashanovitch, USA
Milos B Zivanov, Serbia
Misha Sumetsky, United Kingdom
Mohammed Zahed Mustafa Khan, Saudi Arabia
Mohd H Yaacob, Malaysia
Mohd Sharizal Alias, Malaysia
Mona Jarrahi, USA
Moshe Nazarathy, Israel
Muhammad Hafiz Abu Bakar, Malaysia
Ned Ianno, USA
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Nelidya MD Yusoff, Malaysia
Nelson Tansu, USA
Nicolas K Fontaine, USA
Ning Deng, China
Niru Kamrun Nahar, USA
Norliza B Mohamed, Malaysia
Olga Vassilieva, USA
Per Olof Hedekvist, Sweden
Pierluigi T Poggiolini, Italy
Piotr Nyga, Poland
Qing Guo, USA
Qizhen Sun, China
R. Manjith, India
RajaZahilah RajaMohd Radzi, Malaysia
Rajappa Papannareddy, India
Rajendran Parthiban, Malaysia
Reza Nejabati, United Kingdom
Richard A Becker, USA
Richard B Miles, USA
Richard J Black, USA
Richard J Higgins, USA
Robert Fedosejevs, Canada
Robert P Dahlgren, USA
Stephen Lynch, United Kingdom
Salvatore Campione, USA
Santanu Das, India
Sarun Sumriddetchkajorn, Thailand
Seongsin Kim, USA
Seongwoo Yoo, Singapore
Shadi Alboon, Kuwait
Shan Zhong, USA
Shuiqing Yu, USA
Sudhakar Pillodi, India
Takaaki Ishigure, Japan
Takaaki Mukai, Japan
Takao Tomono, Japan
Tamer Khattab, Qatar
Terry P Bowen, USA
Tien Khee Ng, Saudi Arabia
Tien-chang Lu, Taiwan
Toshiaki Kuri, Japan
Toshiro Hayakawa, Japan
Triveni Chitralingappa Lingappa, India
Vahid Ahmadi, Iran
W. E Moerner, USA
Wei Jiang, USA
Weida Hu, China
Weiguo Yang, USA
Weiren Zhu, China
William Loh, USA
William A Doolittle, USA
Xihua Zou, China
Xinyong Dong, China
Xuewen Shu, China
Yanhua Luo, Australia
Yeon Ho Chung, South Korea
Yi-Chung Huang, Taiwan
Yiran Ma, Australia
Yong Zhang, USA
Yong-Zhen Huang, China
Yoshitaka Kurosaka, Japan
Zeev Zalevsky, Israel
Zhengqian Luo, China
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Publications

Announcement of an I EEE/ OSA

Journal of Lightw ave Technology Special I ssue on:
Ultra-Wideband WDM Systems

This special issue addresses three important questions, namely: "how", "what", and "what quality for what purpose": The "how "
identifies the technologies and systems upon which UWB-WDM networks will be built. In particular, we seek solutions to realize
components, such as optical amplifiers, filters, and transceivers that present sufficient performance over the entire spectrum; the
"w hat " considers the way of exploiting the upcoming plethora of WDM channels. What kind of network / node architectures and
routing schemes would emerge? Does this lead to a lower CAPEX platform and how? Will it simplify network operations, leading to
lower OPEX, and what innovations are needed to achieve this?; The "w hat quality for w hat purpose " aims to provide guidelines
on how we will make the most of all bands, which, due to their different local fiber parameters, will provide dissimilar quality-oftransmission. The use-cases for these sub-bands need to be investigated as well.
The special issue will address the following topics:
•
•
•
•
•
•
•

Ultra-wideband optical amplification
Integrated ultra-wideband transceivers for elastic optical networks.
Optical multiplexing technologies for a massive number of channels and optical switching and node architectures for alloptical forwarding of channels.
Analytical transmission models for physical layer aware optical networking.
Optical and electrical mitigation and ad-hoc transmission schemes for UWB-WDM.
UWB-WDNM system design guidelines and benchmarking against alternative solutions, including techno-economic
studies. Operator point of view on the exploitation and road-map of the full-spectrum and deployment policies.
Potential, scalability and the prospects of wavelength-routed networks for UWB-WDM framework. Optical networking
challenges associated to multi-band transmission.

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 Jan/Feb 2020 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: “WDM 2019”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org
Guest Editors Editors: Antonio Napoli (Coriant), Johannes K. Fischer (Fraunhofer-Gesellschaft zur Förderung – HHI), Mark
Filer (Microsoft), Shu Namiki (AIST), Vittorio Curri (Politecnico di Torino)

Submission Deadline: 31 March 2019
Publication: Jan/Feb 2020
44

IEEE PHOTONICS SOCIETY NEWSLETTER

December 2018

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

Semiconductor Lasers
Submission Deadline: February 1, 2019
Hard Copy Publication: November/December 2019
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area
of Semiconductor Lasers.













Grating controlled lasers
Multi-segment and ring lasers
Photonic crystal lasers
Plasmonic lasers
Polariton lasers
Quantum cascade and interband Mid-IR lasers
Quantum dot/wire lasers
Silicon compatible/hybrid lasers
Coupled semiconductor lasers
Nanoscale lasers
THz lasers













UV to visible lasers
VCSELs, VECSELs and disk lasers
High power and high-brightness lasers
Communications lasers
Tunable lasers
Short pulse lasers
High speed lasers
Laser dynamics
Lasers based on new materials
Laser modeling and simulation
Semiconductor integrated optoelectronics

The Primary Guest Editor for this issue is Erwin Bente, Technische Universiteit Eindhoven, The Netherlands. The
Guest Editors are: Mariangela Gioannini, Politecnico di Torino, Italy; Sailing He, Zhejiang University, China; Luke
Lester, Virginia Tech, USA; Leon Shterengas, Stony Brook University, USA; Kiichi Hamamoto, Kyushu University,
Japan.
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 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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Preliminary Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Photonics for Deep Learning and Neural Computing
Submission Deadline: April 1, 2019
Hard Copy Publication: January/February 2020
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Photonics
for Deep Learning and Neural Computing. Artificial Intelligence (AI) is transforming our lives by revolutionizing the healthcare
industry with complex medical data analysis, actualizing self-driving cars, and beating humans at strategy games such as Go. It takes
thousands of CPUs and GPUs, and many weeks to train the neural networks in AI hardware. Over the last six years, this compute power
has doubled every 3.5 months. Traditional CPUs, GPUs, and neuromorphic electronics will not be powerful enough to train the neural
networks of the near future. There is an immediate need to develop the next generation of AI hardware with neuromorphic photonics
processors that use light instead of electric signals. By combining the high bandwidth and efficiency of photonic devices with the adaptive,
parallelism and complexity similar to the brain, photonic neural networks have the potential to be faster than conventional neural networks
while consuming less energy.
The purpose of this issue is to present the state-of-the-art in this field through a collection of invited and contributed papers ranging
from photonic devices, systems, architectures and algorithms, and applications to photonic deep learning and neuromorphic computing.
It is our hope, that this special issue will serve as a universal resource for future development. Topics of this call include (but are not
limited to):

•
•
•
•
•
•
•
•

Neuromorphic hardware
Neuromorphic algorithms
Analog optical computing
Spiking neural networks
Reservoir computing
Recurrent and convolutional neural networks
Reinforcement learning and backpropagation
Photonic synaptic devices

•
•
•
•
•
•
•

Optical neural networks architecture
Deep learning hardware accelerators
Attojoule per bit optoelectronic devices
Cryogenic photonic neural networks
Inverse design concepts
Optical Ising machines
Complex systems

The Primary Guest Editor for this issue is Prof. Paul Prucnal, Princeton University, U.S.A. The Guest Editors are: Prof. Bhavin Shastri,
Queen’s University, Canada; other Guest Editors: TBA.
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 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

Emerging Applications of Multimode, Multicore and Specialty Fibers
Submission Deadline: October 1, 2019
Hard Copy Publication: July/August 2020
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Emerging
Applications of Multimode, Multicore and Specialty Fibers. For the past few decades, research on optical communications has
focused on developing new optical fibers and systems to solve the capacity saturation of conventional singlemode fibers. The addition of
the spatial dimension to the portfolio of optical multiplexing technologies, widely known as Space-Division Multiplexing (SDM), boosted
the development of novel optical fibers including among others multicore, multimode and few-mode fibers. The growing interest on these
novel fibers has very recently opened up new avenues for research in emerging fields of application including radio access networks,
imaging, optical fiber sensing or astrophotonics. This special issue will address the current progress and latest breakthroughs in emergent
applications of space-division multiplexing and specialty fibers, covering among others the following areas of interest:
•
•
•
•
•
•
•
•
•
•
•

Multicore, multimode and specialty fibers for high-capacity digital communications
Space-division multiplexing in fiber-wireless and 5G communications
Imaging though multimode fibers
Space-division multiplexed submarine links
Multicore, multimode and specialty fibers for optical sensing
Space-division multiplexing in astrophotonics
Multimode- and multicore-based quantum optics
Space-division multiplexing for radiofrequency photonics
Nonlinear multimode optics
Application of multicore, multimode and specialty fibers in data center links
Industrial applications of multicore, multimode and specialty fibers

The Primary Guest Editor for this issue is Ivana Gasulla, Universitat Politècnica de València, Spain. The Guest Editors of the issue are
Rodrigo Amezcua Correa, University of Central Florida, USA; Nicolas Fontaine, Nokia Bell Labs, USA; Sergio Leon-Saval, University
of Sydney, Australia; Dan Marom, The Hebrew University of Jerusalem, Israel and Ben Puttnam, NICT, Japan.
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 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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Preliminary Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Programmable Photonics
Submission Deadline: December 1, 2019
Hard Copy Publication: September/October 2020
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area
of Programmable Photonics (PP) featuring state-of-the-art reconfigurable optical devices
















Programmable photonic circuits
Integrated microwave photonic circuits
Phase-change photonic devices
Optomechanically tunable components
Low-temperature programmable optics
Reconfigurable electro-optical devices
Heterogeneous integration with active materials
Tunable quantum photonic systems
Adaptive 2D-3D photonic components
All-optical programmable photonic circuits
Erasable integrated optic components
Programmable photonics for quantum technologies
Reconfigurable metasurfaces
Thermo-optic devices and materials
















Piezoelectric tunable devices
Acousto-optic tunable devices
Reconfigurable waveguide arrays
Multipurpose optical circuits
Field-programmable photonic devices
Microwave and optical oscillators
Machine learning photonics
Training of photonic neural network
Wavefront shaping
Programmable multimode devices
Energy efficient tunable devices
Large-scale photonic circuits
MEMS-based tunable circuits
Topological photonics

Related topics not included in the list above are also welcomed. The Primary Guest Editor for this issue is David
Marpaung, University of Twente, the Netherlands. The Guest Editors of the issue are Radan Slavik, ORC Southampton,
UK, Leimeng Zhuang, IMEC, USA, and Wolfram Pernice, University of Muenster, Germany.
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

Photonics for Synthetic Dimension and Topological Insulators
Submission Deadline: February 1, 2020
Hard Copy Publication: November/December 2020
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area
of Photonics for Synthetic dimension and topological insulators submissions in the area of topological photonics
and of optoelectronic devices whose operation relies on topological features:













analogue quantum Hall systems
analogue quantum spin Hall systems
Floquet topological insulators
topological pumps
honeycomb lattices and Dirac points
three-dimensional Weyl systems
synthetic dimensions and high-dimensional photonics
non-Hermitian topological photonics
gyromagnetic photonic crystals
topological metamaterials
spin-orbit coupling for light












exciton-polariton systems in microcavities
topological matters based on cavity- and circuit-QED
topological nonlinear optical systems
topological optical solitons and vortices -opticalnonlinearity-induced topological phase transitions
optical isolators and robust transport
angular-momentum- and frequency-multiplexing
topological lasers
valleytronics
quantum interference of topological edges
Photonic molecules

The Primary Guest Editor for this issue is Lorenzo Pavesi, University of Trento, Italy. The Guest Editors of the issue
are Iacopo Carusotto, CNR Trento, Italy: Zheng-Wei Zhou, USTC, China; Oded Zilberberg, ETH Zurich.
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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Take advantage of our Member Get-A-Member Program today!
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electrical engineering and computer science.
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ieee.org/proceedings-subscribe
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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.

Mark David
Director, Business Development—Media & Advertising
Phone +1 732 465 6473
Fax: +1 732 981 1855
m.david@ieee.org

We want
to hear
from you!

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 optoelectronics 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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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
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