December 2016
Vol. 30, No. 6
www.PhotonicsSociety.org

Astrophotonics – when astronomy meets photonics
by Leon-Saval and Bland-Hawthorn

r

Beam Combiner
Chip

Pupil-Remapper
Chip

Microlens Array
(b)

MLA

Also Inside:
•

•
Y-Splitter

8.0 Metre Baseline

60

2.0 Metre Baseline

40
40
Photonic Start-ups 101:
20 Why cash is king by Poole 20
Articles on ‘educating
0
0 the educator’
–20
Meet this year’s award
–20 winners…and more!
–40
–40
–60
–60
–60 –40 –20 0 20 40 60 –60 –40 –20 0 20 40 60
Milliarcseconds
Milliarcseconds
1.0
1.0
0.8
0.8
0.6
0.6
0.4
0.4
Milliarcseconds

•

60

odulation

p

Dragonfly

Instruments for Comprehensive
Fiber Optic Characterization

Polarization Analyzing Optical
Frequency Domain Reflectometer

Distributed Polarization
Crosstalk Analyzer

OFDR-1000A

PXA-1000

APPLICATIONS
• Device/System Optical Path Analysis
• Fiber Infrastructure Health Monitoring
• Micro-Optical Component Troubleshooting
• Distributed Fiber Sensing

APPLICATIONS
• PM Fiber Optic Gyro Coil Characterization
• PM Fiber Inspection and Screening
• Polarizing Waveguide Characterization
• Distributed Stress Sensing

KEY SPECS/FEATURES
• Distributed Reflectivity
• Distributed Birefringence
• Temperature Independent
• Automated Event Detection
• 100 Meter Range
• 20 µm Resolution
• 70 dB Dynamic Range

KEY SPECS/FEATURES
• Distributed Polarization Crosstalk
• PER and Birefringence of PM Fiber
• Light Source Coherence Length
• Automated Peak Detection
• Up to 3.1 km Range in PM Fiber
• Resolution: 6cm (fiber)/0.75mm (waveguide)
• -80 dB Sensitivity

909.590.5473

info@generalphotonics.com

5228 Edison Ave., Chino, CA 91710

generalphotonics.com

December 2016
Vol. 30, No. 6
www.PhotonicsSociety.org

Astrophotonics – when astronomy meets photonics
by Leon-Saval and Bland-Hawthorn

Glint Photonic Nuller

Dragonfly

Beam Combiner
Chip

Pupil-Remapper
Chip

Microlens Array
(b)

Directional Coupler

MLA

Also Inside:

60

8.0 Metre Baseline

60

2.0 Metre Baseline

40
40
• Photonic Start-ups 101:
20 Why cash is king by Poole 20
• Articles on ‘educating
0
0 the educator’
–20
• Meet this year’s award
Y-Splitter
–20 winners…and more!
–40
–40
Milliarcseconds

Photometric Output

–60
–60
–60 –40 –20 0 20 40 60 –60 –40 –20 0 20 40 60
Milliarcseconds
Milliarcseconds
1.0
1.0
0.8
0.8
0.6
0.6
0.4
0.4
0.2
0.2
0.0
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Baseline Azimuth (Rad)
Baseline Azimuth (Rad)

Null Output
Anti-Null Output

December 2016 Volume 30, Number 6

Null Modulation

Fiber Bundle

Photonic Nuller Chip

(a)

FEATURES

Research highlight ��������������������������������������������������������������������������������������������������������������� 4
–– Astrophotonics—when Astronomy meets Photonics

Spotlight on������������������������������������������������������������������������������������������12
• Photonic Start-ups 101: Why cash is king

16

News������������������������������������������������������������������������������������������������������16
• James Jefferies Selected as 2017 IEEE President-Elect
• IEEE Standards Builds Trust on World Standards Day and
Every Day
• UNESCO Executive Board Supports Annual International Day
Celebration as an Enduring Legacy of the International
Year of Light 2015
• IYL 2016 Final Report: A Year in Review
Careers and Awards����������������������������������������������������������������������������21
• 29th IEEE Photonics Conference Awards and Recognition
Membership ����������������������������������������������������������������������������������������28
• Ins and Outs of the IEEE Fellow Evaluation Process: Advice for
Nominating a Colleague
• Outreach and Member Appreciation at IPC 2016
• Professional Development Sessions at IPC 2016: Photonics Pro
and “Educate the Educator” Workshop
• Student and Young Professional Competitions at IPC 2016
• Educate the Educator
• IEEE Day 2016: “Introduce a Girl to Photonics” Week
• Member Spotlight: Campione Receives IEEE Young
Researcher Award
• IEEE Nominate a Senior Member Initiative

27

Conferences ����������������������������������������������������������������������������������������38
• IEEE Photonics Society Co-Sponsored Events

28

Publications������������������������������������������������������������������������������������������39
• Call for Papers:
– JSTQE CFP: Semiconductor Lasers
– JSTQE CFP: Indium Phosphide Intergrated Photonics
– JSTQE CFP: Optical Detectors
– JSTQE: Fiber Lasers
COLUMNS
Editor’s Column  .  .  .  .  .  .  .  .  . 2
December 2016

President’s Column .  .  .  .  .  .  .  .  .  . 3
IEEE Photonics Society NEWSLETTER

1

Editor’s
Column

IEEE Photonics Society

Lawrence Chen
In the past few years, we have featured research highlight articles on a wide range of topics, from photonics
in communications to sensing, nanotechnologies, and
quantum photonics. The range of areas that photonics
technologies can provide unique advantages is indeed
very broad and in this month’s research highlight article, Sergio Leon-Saval and Jos Bland-Hawthorn describe
recent advances in the use of photonics for astronomical instrumentation. Simon Poole also continues with
his next article on starting up a photonics company and
describes the importance of cash and in particular, predicting and managing cash flow. In the Membership
section, there are interesting write-ups on the Society’s
efforts to help provide training and learning for photonics professionals, as well as on resources for ‘educating’ the educator. Finally, there is an overview of this
year’s Society award winners, recognizing individual
and group research contributions, and the initiatives of
various chapters. If you are involved in a local chapter,
we want to hear from you!
Please feel free to send me any news items, awards
announcements, highlights, etc. that you or your chapter
may have-we will be happy to share your items with the
society. I hope you enjoy reading the newsletter and as
always, I welcome your comments and feedback. Enjoy
the holiday season and all the best in 2017!
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President’s
Column
Kent Choquette
“Keep your face to the sunshine and you cannot see a shadow”
—Helen Keller
As I write this, outside it is a glorious fall day in central Illinois: we are enjoying unprecedented warm temperatures, the
trees are exploding in colors, and the campus is abuzz with
excitement for the homecoming weekend festivities. Nevertheless, it is easy to slip back to memories of the peaceful lagoon
(see below) on the big island of Hawaii where the Photonics
Conference was held just one month ago.
By any measure, the IEEE Photonics Conference (IPC), held
Oct. 2–6, 2016, was a tremendous success. Beyond serving as
the annual meeting of the membership, IPC represents the culmination of a year’s work for all the pillars of our Society. It
is where friends and colleagues gather to enrich and energize
their professional lives through special events, hallway discussions, and of course, world-class technical talks.
The conference kicked-off on Sunday with a spirited panel
session featuring IEEE Photonic Society editors discussing
emerging trends and the future of scientific publishing. On
Monday evening, following the first day of exciting technical
talks, the annual IEEE Photonics Society Banquet was held.
In addition to getting together with about 500 of your closest
friends and colleagues to enjoy food and drink, the evening
celebrated this year’s technical award winners for the Aron
Kressel, Engineering Achievement, Quantum Electronics,
William Streifer Scientific Achievement, and Distinguished
Service Awards. Furthermore, 10 Graduate Student Fellowship winners were recognized, as were some of our outstanding
Chapters. It is important to note that the 2016 Chapter of the
Year award was presented to the University of California Santa
Barbara (UCSB) Student Chapter. The first student chapter to
win this award, the UCSB students were recognized for holding photonic education events for high-school and community
college levels, as well as their support of the Unite-to-Light
program dedicated to providing LED/solar cell based low cost
lighting for those without access to electricity. These sort of
activities bode well for the future leaders of our profession, and
hopefully will serve as an example for other IPS student chapters. More details on all the award winners can be found within
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this issue of the newsletter. Please note that the nomination
deadline for the IEEE Photonics Society 2017 technical awards
is in early April next year.
IPC 2016’s plenary series took place on Tuesday and
Wednesday and for the first time these outstanding talks were
live-streamed to hundreds of IEEE Photonics Society members around the world thanks to some help from IEEE.tv. On
Wednesday there were also two Young Professional events.
First, Dr. Daniel Renner from Freedom Photonics described the
journey of his technical career, spanning his experience working in large technology corporations as well as at cutting-edge
startups. I found his stories about the first undersea fiber optic
cables and sharks to be very interesting, and the advice he gave
during his talk for young (and some not-so-young) attendees
was well received. That evening, set against the breathtaking
backdrop of the Waikoloa lagoon, the Student Non-Archived
Poster session and competition was held with many exciting
new ideas being presented. Again, more details can be found in
later pages of this newsletter.
Finally, an important part of our annual Society meeting is
our governance, which included the IEEE Photonics Society
Board of Governors meeting. During the half-day meeting we
reviewed our past year, including the budget (which is still
looking good!) and we discussed future societal planning. It
was particularly gratifying to hear that the IEEE Photonics Society membership is up more than 3% over last year, which
is in contrast to the majority of other IEEE societies. This
board meeting was the last for our “graduating” elected board
members: Weng Chow, Lukas Chrostowski, Anders Larsson,
and Xiuling Li. Vice Presidents Peter Smowton and Paul Juodawlkis also completed their tenures. We thank them for their
dedication and service to the Society and look forward to future
contributions from them all.
During this Board of Governors meeting, the newly elected
board member class for 2017–2019 was announced: Gabriella
Cincotti, Tetsuya Kawanishi, Benjamin Lee, and Dan Marom.
Rene Essiambre was appointed as the 2017 Vice President of
Membership, and Paul Juodawlkis will return as the 2017
(continued on page 10)
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Research highlight

Astrophotonics—when Astronomy meets Photonics
Sergio Leon-Saval and Joss Bland-Hawthorn
Sydney Astrophotonic Instrumentation Laboratory (SAIL)
Sydney Institute for Astronomy (SIfA)
Institute of Photonics and Optical Science (IPOS)
School of Physics, University of Sydney, NSW 2006, Australia
Abstract—Astrophotonics lies at the interface of photonics
and astronomical instrumentation. Its goal is to manipulate
light in new ways so as to enable new kinds of astronomical
science or to undertake traditional astronomy in more effective ways. In other words, its aim is achieve more, or to achieve
more with less. As we show in this research highlight, gradual
improvements in adaptive optics (AO) at most observatories,
and the development of new photonic devices, strengthens the
case for astrophotonics year by year. Some of the innovations
are already having significant impact in other applied fields,
as we describe.
Index Terms—astrophotonics, optical fiber, multimode photonics, fiber
Bragg gratings, waveguides, adaptive optics

Introduction
Until the late 1970s, astronomical telescopes were typically
used just to concentrate the light from one celestial source at
a time. However, astronomers soon realized that optical fibres
could be used to observe many celestial sources at once. Light
can be captured onto the end of a polished fibre and then transported to a distant spectrograph. Since that time, multi-fibre
and integral field (i.e. fiber-bundle) spectrographs have had a
spectacular impact on galactic and stellar astronomy and cosmology by providing detailed spectra of more than a million
stars and galaxies.

Distorted
Wavefront

Photonics in Astronomy—
How?

Telescope

Corrected
Wavefront

Control System

Deformable
Mirror

Nowadays, light gathered and focused by a telescope is often
refocused onto spectrographs and other complex instruments.
Astronomers are coming to realize the benefits of photonics as
a rich new area to explore. There are many different ideas on
what photonics actually is. We like to think of photonics as the
science and technology concerned with measurement, control,
generation, detection and transmission of photons. We have
come to find that a major advantage of photonics over bulk
optics is the ability to provide photonic functions depending
on not only wavelength but also on the guidance properties of
light. This extra dimension, i.e. controlling spatial and temporal properties of light, makes photonics an extremely versatile
technology with mammoth applications in many other sciences.
Astrophotonics has emerged over the past decade in response to the increasing demands of astronomical instrumentation and astronomical science. Some of the major areas include:
(i) planar and laser written waveguides to combine signals
from widely spaced telescopes in stellar interferometry; (ii) frequency combs for ultra-high precision spectroscopy to detect
planets around nearby stars; (iii) ultra-broadband Bragg gratings to suppress unwanted background; (iv) photonic lanterns
that allow single-mode behaviour within a multimode fibre;
(v) planar waveguides and multimode convertors to miniaturize astronomical spectrographs; (vii) spatial light modulators
and deformable mirrors applied to adaptive optics systems for
few-mode and single-mode waveguide injection.

Beam
Splitter
Wavefront
Sensor

Atmospheric
Turbulence

Corrected PSF
– Quasi Single-Mode
– Few Mode

Figure 1. Schematics of a simplified telescope adaptive optics system.
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Astronomy by nature deals with dynamic
systems from stars to galaxies. The same
holds true for the observing environment which is highly dynamic even under
the best observing conditions. Imposed
natural effects such as atmospheric turbulence above the telescope is the major
contributor to the dynamic behaviour
of the observed photons. These environmental conditions (a.k.a. “seeing” in
astronomical terms) lead to complex
phases and spatial light distributions
of the observed celestial sources arriving at the telescope. In a photonic sense,
ground-based astronomy works entirely
in the multimode regime. Consequently,
we have to work with great ingenuity
December 2016
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Figure 2. (A) Schematics of the three different photonic lantern fabrication approaches (top) Multicore fiber; (middle) Fiber-bundle; and
(bottom) Ultrafast laser inscription (integrated photonic lantern). (B) (top) The evolution of supermodes throughout a 7 fiber-bundle
photonic lantern and cross-sectional images of a the fabricated device; (bottom) Detail of the calculated modes supported by the photonic lantern at the multimode end.

to achieve a corrected output beam that can be coupled to a
photonic device. This was clearly recognized by optical fibre
pioneers in astronomy: large multimode fibres were used as
“light buckets” to transmit the light from individual objects
at the focal plane of the telescope to a spectrograph. However,
astrophotonics aims to push the boundaries far beyond the
realm of simple light transport.
A primary goal is to get all of the light from a telescope of any
size onto a single-mode fibre, or waveguide, to study its properties (e.g. wavelength, temporal, phase and/or polarization state) as
well as applying photonics functions such as filtering and lightrouting. Even under ideal conditions, the focussed light from a
diffraction-limited telescope is unsuited to couple efficiently to
a single-mode photonic device for a number of reasons. For instance, to reduce the size of the teles cope dome, essentially all
front-line telescopes have big holes on-axis to allow the beam to
be folded and directed through the central hole, giving a distorted focused image. However, huge improvements in MEMS
technology over larger formats now means that the turbulent
wavefront can be rendered flat in state-of-the-art extreme AO
systems (see Fig. 1). Recently, by using phase-induced amplitude apodizing (PIAA), optics developed by Oliver Guyon, and
a 4000-actuator MEMS technology; the SCExAO system has
demonstrated >65% coupling efficiency of the Subaru 8m telescope in Hawaii to a single-mode fiber [1]. This is a spectacular achievement and tells us in a sentence that AO+photonics
has come of age. The era of the behemoth telescope (25–40 m
diameter) is almost upon us. The prospect of focussing the light
of one of these monsters efficiently into photonic devices through
direct coupling now seems very real to us in the not too distant
future. Even without perfect extreme AO systems coupling to
December 2016

single-mode fibers or waveguides, we have an elegant fall-back
technology—the photonic lantern [2]. We have been developing instruments that exploit these clever devices as we explain later. Incoherent, or partially coherent, light received at
the input of a multimode fibre/waveguide propagates through
a slow taper, which transforms to a set of single-mode fibres/
waveguides (and vice versa) with low loss, see Fig. 2. Each of
these cores/waveguides propagates in single-mode and feeds
into an instrument, hence effectively providing light injection
into multiple single-mode fibers or waveguides. A photonic
lantern could then be considered as a passive photonics AO system (with certain constraints of course). Thus, it is clear that
the two major enablers for astrophotonics are AO systems and
photonic lanterns.

Photonics in Astronomy—Why?
In recent years, we have begun to feed light efficiently from large
telescopes into photonic devices via a photonic lantern or/and an
AO system. This opens up a largely unchartered landscape rich
with possibilities. Photonic devices have the additional advantage of mass replication, low power requirements, robustness,
small footprint and minimal weight. We can exploit all of these
advantages in future instrument concepts. But the future is already with us. We now describe several developments made possible through the power of photonics.
Diffraction limited microspectrographs: Spectroscopy is
systematically used to map the structure of galaxies throughout the Universe and to study the kinematics of stellar and
galaxy systems and, as well as confirming the presence of dark
energy/matter and the expansion of the Universe. Further, highresolution spectroscopy is used to understand stars and stellar
IEEE Photonics Society NEWSLETTER
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Figure 3. (A) Schematics of a generic photonic lantern fed diffraction limited spectrograph. (B) Photonic TIGER Echelle
spectrograph—a A4 size 19 ë 1 multicore photonic lantern fed
Echelle spectrograph with resolving power of R = 60,000 in
the visible. (C) AWG spectrograph—a single-mode fed arrayed
waveguide grating spectrograph. Images courtesy of Dr Chris Betters
and Dr Nick Cvetojevic.

structure by studying well-constrained systems like eclipsing.
Ultra high-resolution spectroscopy has also been prolific in the
detection of exoplanets as well as their characterization. Needless to say, spectroscopy provides a vast amount of information
and is one of the key techniques employed throughout all areas
of astronomy.
Conventional astronomical fiber fed spectrographs use
multimode optical fibers to feed light from a telescope to the
spectrograph slit. As stated previously these fibers offer a more
efficient way of capturing the light imaged at the focal plane
of telescopes. However, the multimode nature of these spectrographs governs their size and resolution, being most if the time
6
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far away from the more efficient and compact diffraction limited platforms. In fiber fed spectrographs it is possible to achieve
diffraction limited performance by using single-mode optical
fibers. These fibers guide light in a near-diffraction limited
Gaussian-like beam, forming the smallest possible input slit for
a spectrograph and resulting in cleaner and time invariant point
spread function.
AO advances and the photonic lantern allow for a new
paradigm in astronomical spectroscopy. Those advances allow efficient light coupling to few-mode and single-mode
fibers/waveguides allowing the use of compact diffraction
limited spectrographs to be fed by telescopes without the
need to match their focal ratios or indeed to worry about the
multimode nature of their beam (with certain limitations of
course). Our laboratories (Sydney Astrophotonic Instrumentation Laboratories) and collaborators have pioneered the
use of photonic lantern fed diffraction-limited microspectrographs in astronomy for the last ten years [3, 4, 5]. Fig.
3 shows some of those instruments: (Fig. 3B) the multicore
photonic lantern fed echelle—Photonic Tiger, and (Fig. 3C)
the AWG photonic spectrograph. More recently, new developments in extreme AO systems in large telescopes, such as
SCExAO at the 8 m Subaru telescope are opening the new
exciting possibility of direct use of single-mode fibers and/or
waveguides for high-resolution spectrographs in large telescopes for the very first time [6].
Photonic functions in astronomical instruments: Astronomy and spectroscopy can be sparked by the use of photonic
functions solely possible in single-mode fiber/waveguide technologies due to their modal resonance nature, such as optical
couplers, switches and filters. Advances in extreme AO systems and photonic lanterns have opened a whole new toolbox
in astronomy—photonic functions. AO and photonic lanterns
can (and will) be embraced by astronomers to convert the seeing limited light of a telescope to multiple diffraction limited
beams so photonic components could be exploited.
An early successful application of photonic functions in
astronomy (and astrophotonics) has been to suppress unwanted noise sources in astronomical observations. An OHsky suppression instrument called GNOSIS [7], installed at
the 3.9 meters Anglo Australian Telescope (AAT) in Australia (Fig. 4A), was made possible by the photonic lantern
technology. This instrument efficiently transferred the light
captured and coupled into multimode fibers by the telescope into single-mode fibers through a photonic lantern.
These were spliced to ultra-broadband FBGs which suppress
the OH emission lines emitted by the night sky, followed
by another photonic lantern transforming the filtered light
back into a multimode fiber before entering the telescope
spectrograph, see Fig. 4A. This improves the signal to noise
ratio, having removed the noise even before it enters the spectrograph and thus the quality of the scientific observations.
It also highlights the fundamental premise behind the photonic lantern itself, in efficiently interfacing a multimode requirement (for light capturing efficiency) and a single-mode
requirement (for the FBG light filtering). This instrument
demonstrated one of the most complex FBG filters ever built
to date.
December 2016
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Figure 4. (A) GNOSIS—7 input MMF—14 ë 19 ë 1 photonic lanterns with 266 OH FBG units to block 133 OH-sky lines (1.47–1.63
µm). (B) 3D laser written OH suppression scheme: with inserts of bulk glass, multimode and single-mode waveguides, and a triple
grating notch sample. (C) Multicore photonic lantern OH suppression scheme: with inserts of 7-core multicore FBGs inscribed simultaneously in all cores. Images courtesy of Emma Lindley, Dr Simon Ellis and Dr Izabela Spaleniak.
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Figure 5. (A) GLINT Photonic Nuller—(top left) fiber pigtailed and packaged monolithic laser-direct-write photonic interferometer; (bottom left) architecture for a 3-baseline nuller chip; (bottom right) simulated data of the transmission function of the nuller
projected onto the sky (the vertical fringes), for two different baseline lengths (8 and 2 meters). In each case, for two hypothetical
planets (red and blue points)—with different separations and position angles. (B) Shows the packaged Dragonfly device—a hybrid
architecture combining the laser-direct-write pupil-remapper chip (top right insert) with a planar beam-combiner chip, along with
integrated microlens array (bottom right). Images courtesy of Dr Barnaby Norris.

In order to exploit the full capabilities of this OH suppression concept new exciting photonic approaches are being pursued recently. Multicore fibers photonic lanterns [8] are being
investigated for the fabrication of OH sky filters. The advantage will like in the ability to inscribe the gratings in all the
single-mode cores (the multicore fiber) simultaneously, rather
than in each single-mode fiber separately, producing radically
more compact, less costly and replicable instruments. However, the major technological challenge in this concept is the
realization of high quality fiber Bragg gratings in multicore
fibers with large numbers of cores, but recent published results
on the fabrication of fiber Bragg gratings in multicore fibers
[8, 9] have been promising. Fig 4C shows a 7-core multicore
fiber with FBGs inscribed simultaneously in all cores with
>30 dB notches, <100 pm bandwidth, and core-to-core FBG
central wavelength separation of less than 0.15 nm. Although
promising, multicore FBGs still remains an area of active research with further developments to come.
Another emerging alternative for the OH suppression is
based on the so-called laser written or ultrafast laser inscription
8
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waveguides. This integrated platform can be used for both to
create a photonic lantern transition and to produce waveguide
Bragg gratings into the single-mode laser written waveguides
[10]. Fig. 4B shows this compact 3D waveguide+grating platform demonstrating for the first time narrowband spectral filtering of multimode light on a 3D integrated photonic chip
using photonic lanterns and waveguide Bragg gratings [10].
The photonic lanterns with multi-notch waveguide Bragg
gratings were fabricated using the femtosecond direct-write
technique in boro-aluminosilicate glass (Corning, Eagle 2000).
Transmission dips of up to 5 dB were measured in both photonic lanterns and reference single-mode waveguides with
10.4 mm long gratings, see Fig. 4B.
In general, light can be transformed and/or functionalised
by a conventional single-mode photonic device (e.g. interferometers, ring resonators, optical couplers, etc), be collected
up and fed back into a photonic lantern to generate multimoded input and output; alternatively, the light can be
directed to a low-noise detector or any other type of sensor
for analysis. Temporal, spatial, and wavelength dependent
December 2016

functions can now be exploited in astronomy to pursue the
desired astronomical science.
Astronomical interferometry with photonic chips: Singlemode waveguides in photonics chips are the ideal platform
for optical interferometry. Interferometric approaches can offer uniquely powerful solutions to observational astronomy.
For instance, extremely complex and large instruments like
the ESO GRAVITY at the VLT in Chile already uses photonics. In this case, waveguide interferometry techniques to combine the light from 4 telescopes for its science. The imminent
upcoming of photonics in astronomy is further illustrated by
the expanding niche carved by aperture masking in contemporary high contrast imaging despite the overwhelming flow
of effort and resources into coronagraph-based technologies for
imaging small planets around bright stars. Reformulating astronomical interferometric techniques harnessed by advances in
AO into dramatically more capable 3D photonic platforms is
also a major goal for astrophotonics. Instead of the use of an
aperture mask to select small sub-regions of the pupil, new photonic instrumentation can fragment the telescope pupil beam,
injecting all the starlight into an array of single-mode waveguides for subsequent interferometric processing. 3D and 2D
photonic technologies allow large and complex optical systems
of waveguides, couplers and splitters to be integrated and miniaturized into a single chip providing extensive functionality.
Two very interesting implementations of single-telescope
pupil-remapping interferometry (using photonic chips produced via laser-direct-write) are the so-called GLINT photonic nuller and the Dragonfly photonic interferometer shown in
Fig. 5. The Dragonfly instrument [11] (Fig. 5B) can improve
the achievable angular resolution of a conventional 10m telescope by a factor of ~100, by defeating the otherwise limiting obstacle of atmospheric turbulence. The telescope pupil is
re-imaged onto the end-face of a photonic chip via a MEMS
segmented deformable mirror (to optimise coupling), where it
is injected (via a microlens array) into an array of waveguides,
which reformat the pupil and subsequently measure the coherence across the pupil via interferometric methods. A limitation of this approach is that photon noise from starlight contaminates the faint signal of science targets such as exoplanets.
The GLINT photonic nulling interferometer addresses this by
rejecting starlight via destructive interference. In this monolithic device [12] (Fig. 5A), interference is performed between
waveguides via directional couplers and y-splitters inscribed
via laser direct-write. Output light is transmitted via pigtailed fibres to photodetectors. Fig. 5A (bottom right) shows
shows simulated data for this design. There, the upper subpanels show the transmission function of the nuller projected
onto the sky (the vertical fringes), for three different baseline
lengths (the three columns). In each case, two hypothetical
planets (red and blue points)—of different separations and position angles—are shown. The series of dots show the apparent
motion of the planet as the instrument’s orientation is rotated
with respect to the sky. As shown, the star is positioned in
the central null. The lower panels show the signals measured
at the nuller outputs for each baseline, for the two planets
(red and blue points and lines). It is clear that the properties
of the planet are uniquely encoded by this time-series signal
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(measured as the instrument orientation is rotated) and hence
a very promising photonic technology for nulling interferometry in astronomy.

Photonics in Astronomy—What next?
To date, photonics in astronomy has been used for light transport, spectroscopy, filtering, noise suppression, interferometry, and making artificial guide stars. But there are many
photonic functions yet to be explored. Most of them will
doubtless be restricted to optical and near-IR wavelengths,
but there are signs that photonic materials and devices will
find powerful applications in the UV and mid-IR [13]. We
envisage a time when whole astronomical instruments are integrated in optical fibers and/or embedded in a bulk medium
or on a substrate.
A photonics instrument can be designed to such extent
that any light propagating throughout it will be easily characterize for astronomical science. Further, future telescope’s instrument designs should consider the possibility of employing
single-mode-fed instruments to take full advantage of the spatial filtering and temporally invariant point spread function
that this offers. Once the light is in the single-mode regime
via AO systems or photonic lanterns, many other technologies
can be explored. For instance, fiber based wavelength calibrators and ring resonator filters are being studied as complementary technologies.
Many of the advances to date have built on technologies that
emerged from industrial or military research. If astrophotonics
are to continue to advance, ongoing investment from the industrial and government sector will be important. In particular
new developments in sensor technologies with lower read noise
and different geometries will fuel astrophotonics technologies.
Fortunately, that seems likely because already some astrophotonic developments have found important applications in other
applied fields, in particular, telecommunications, medical science and remote sensing.
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President’s Column
(continued from page 3)
Secretary-Treasurer. Most importantly, the IEEE Photonics Society Board approved our new President-Elect Chennupati Jagadish.
Congratulations Jagadish! We are indeed fortunate to have you
serve as our next President and I look forward to working with all
the members of the IEEE Photonics Society Board in 2017.
If you missed this year’s conference, then hopefully you can
attend and participate in the IEEE Photonics Conference 2017,
which will be held at the Buena Vista Palace Hotel in Orlando,
Florida USA from Oct. 1–5. Keep in mind that we will continue
the inverted publication submission process to IPC 2017. For
manuscripts accepted to IEEE Photonics Technology Letters and the
IEEE Photonics Journal beginning in February and ending in May
of 2017, authors can request a contributed oral talk at IPC 2017.
Three final thoughts for this column. First, during the
week that IPC 2016 was held, there were simultaneously many
Women in Photonics events happening around the world. You
will read more details later in this newsletter, but it is important to recognize the hard work of the many volunteers, staff,
and the Membership Council for making these events happen.
Great job to all! Secondly, an important milestone happening
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in early 2017 is the rollout of our Society’s new website. There
is much effort happening right now in getting the content into
this website, which will have several innovations. One example
is the members-only section, where members will be able to
sign-in to access special content. So, if you missed the plenary
talks at IPC 2016 and the web-broadcasts, you are still in luck:
these talks will soon be found on our new Society website.
Lastly, I want to end with a few words about our newly launched
IEEE Photonics Fund. As announced in the October 2016 Newsletter, the official kickoff of our fund, established through the
IEEE Foundation, was held during the IPC 2016 Banquet, and
I can tell you there were donations to the fund contributed that
evening. Please keep in mind the IEEE Photonics Fund is a transactional fund; thus nearly every dollar (or Euro or so forth) donated
will be used for humanitarian projects. Stay tuned in 2017 for
more details of potential projects and a contribution campaign.
However, with the end of the year at hand, please consider a donation. Contributions would make a fine year-end holiday gift!
To make a donation, please visit the IEEE Photonics Society
online giving page at www.ieee-photonics-fund.org.
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Spotlight

Photonic Start-ups 101: Why cash is king
“Number one, cash is king... “ Jack Welch, former CEO, General Electric.

In practice, as any engineer knows, the hockey stick growth curve does not
continue on an infinite trajectory upwards and to the right, but will always
flatten out at some point, a fact that is often forgotten when thinking about a
business or market opportunity.

1
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Sales

The “Hockey Stick” Growth Curve

Actually, the full quote is; “Number one, cash is king... number two,
communicate... number three, buy or bury the competition.” However,
as we’re looking at the issues around cash this week, we’ll just
focus on the first part…
So why is cash so important in a start-up and why is it different to, and more important than, being profitable?
Speaking from experience, there’s nothing focuses the
mind of a start-up CEO as much as having to ensure you have
enough cash in the bank to be able to pay your staff when
the wages are due. Similarly, the first time you get an email
from a key supplier saying they’re withholding the next shipment of parts which you desperately need to build an order
for your biggest customer, because you haven’t paid your last
bill, is definitely one of those issues you’d rather not have to
deal with.
“OK”, you say, “that’s great. I can see it’s obvious we have to
have cash in the company to buy materials, pay salaries and so
on, but so long as I’m making and selling stuff at a profit then
I’ll always have money coming in. So I just need to be careful
about our spending and we’ll be fine!”
This is true up to a point. But remember, to make your
product you have to buy the materials to build it with, pay
people to assemble and test it and, after its shipped, you often
won’t get paid for another couple of months. Altogether it can
be several months from the start of cash going out (for materials and salaries) until money comes in from your customers.
Managing the delay between spending money and receiving
the revenues into your bank account from a satisfied customer
is the key to cash management in a start-up, and a critical
skill that you will need to develop if your business is to be
successful.
If your business is stable, or growing slowly, then this can
be (relatively) easily managed. However, the crunch often
comes when your business hits that wonderful inflection point
on the Hockey Stick Growth Curve1 when you finally get that
fabulous ‘million dollar order’ from a major customer who now
wants not 1 or 2 units per week but 10 or 20 and you have to
scale the whole business in a rush. This causes the classic cash
crunch and the story of my first company, Indx, is a classic
example of how success can almost kill you.

The First Big Order!

Time

As I mentioned in a previous column, Indx was a manufacturer of temperature-stabilised Fibre Bragg Gratings
(FBGs) back in the mid ‘90s. We started off making a living
by selling these in small volume (1–2 per week) to researchers and we ran like this for about a year, slowly building
the business. Then, in late ‘96, we were approached by one
of the major undersea cable companies who were planning
a subsea WDM network with underwater Branching Units
(BUs) that would use FBGs to add/drop a number of fixed
wavelengths to a landing point. This cable, Sea-Me-We 3,
was at the time, and for nearly 20 years after it was designed,
the longest single cable system in the world. Indx had come
to their attention by selling gratings to their R&D team and
we were asked to work with them to evaluate our technology
for use in Sea-Me-We 3.
To cut a long story short, 6 months later we were awarded
that mythical ‘million dollar contract’ (it was for, literally,
$1M!) and we suddenly had to change from building custom
gratings designed for use in an R&D lab, to on-time delivery
of 200 ultra-high reliability gratings designed for a FIT rate
(Failure In Time) of 0.1—one failure every million years! The
price per grating ($5k) was such that we would make a very
good profit on the business but first we had to scale the company—fast!
We had three months to build a whole new packaging and
test line, build enough devices (from memory, about 50 or so)
so we could complete the reliability qualification and testing
(this was more devices than we’d built since the company
was founded!) as well as hire and train additional staff and
buy all the materials we needed to write, package and ship
the gratings.
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Sea-Me-We3 Cable Network showing Branching Units and landing points

Ultimately, the profits would more
than pay for this, but the problem, as I
am sure you can see, is that we wouldn’t
get paid until we started delivering,
but that all the expenditure needed to
get to that point was before the first unit
shipped. A classic cash crunch which,
because I hadn’t had the experience
in cash forecasting, meant we needed
$300k to get to the point of product
shipment and we needed it NOW!
Having already tried to raise money
from VCs, we knew that we wouldn’t get
anything from them in a hurry. “Photonics” was a word that most VCs couldn’t
even spell back in ’96, and certainly not ... full speed off the cliff.
in Australia where Indx was based. We’d
done the round of the banks to see if we could get a loan, but
Asking the customer for an advance payment sounds obvias we had no assets that the banks could understand (a secondous in retrospect but as a first-time CEO (I’d been a Univerhand, frequency-doubled argon-ion laser was beyond their unsity researcher for a decade before starting Indx), I had never
derstanding of the word ‘asset’) and the amount we needed to
thought you could possibly ask for so much cash up front. A
borrow was more than our limited network of Friends and Famlesson very hard learnt.
ily and Fools (www.lexicon.ft.com/Term?term=3Fs) were able
At a practical level, there are now a number of on-line tools
to come up with, we had pretty much driven full speed off the
and articles which can provide further practical advice on how
cliff just when it looked like we are about to become successful.
to predict and manage cash flow in a start-up, for example
There was only one thing to do, which was for me to go back
http://tinyurl.com/ja7u2tq and http://tinyurl.com/z4g8qg3. If
to the customer and explain the problem and ask (beg!) them
you’re serious about trying to create a successful start-up, cash
for an up-front payment (in this case $300k out of the $1M ormanagement is critical and, to repeat Jack Welsh’s mantra,
der) to get us through the crisis. Thankfully, the customer was
“Cash is King!”
heavily committed to us succeeding so they ultimately came to
the party and provided the advance we needed. We did (someAddendum
how!) manage to develop and build the FBGs ordered and SeaJust as a follow-on from my earlier column on IP, I realised
Me-Wea 3 is still up and running nearly 20 years later.
I hadn’t discussed the behavior, sometimes described as
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a ‘shakedown process’2 of what are technically known as
Non-Practising Entities (NPEs) or, to give them their more
common name—Patent Trolls. It is not the role of this column
to provide a commentary on the actions of these companies,
but for an easily digested read, I recommend http://techcrunch.
com/2016/06/05/why-patent-trolls-wont-give-up/ whilst for
an extremely well-researched and data-driven analysis of the
process and impacts of patent trolls, the recent paper by Cohen et al from the Harvard Business School makes excellent,
if somewhat depressing, reading http://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2464303. To quote their conclusions
https://www.techdirt.com/articles/20160614/00124434698/supreme-courtjust-made-it-easier-patent-trolls.shtml
2
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“…our results are consistent with the view that, on average, NPEs
behave as patent trolls that chase cash and negatively impact innovative activities at targeted firms.”
Simon Poole (M 1990, F 2001) is a serial entrepreneur and is currently
Director, New Business Ventures at Finisar Australia. He was a member
of the team that developed the first EDFAs and fibre lasers at Southampton University and has published over 250 papers in journals and
conferences. He has founded several companies in photonics and was an
IEEE Distinguished Lecturer on Photonics Start-ups from 2012–2014.
The opinions expressed in this article are the author’s personal views
and do not necessarily reflect the views or policies of any company or
organization with which he is affiliated.
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News
James Jefferies Selected as 2017 IEEE President-Elect
James (Jim) Jefferies, AT&T and Lucent Technologies, has been selected as the
2017 IEEE President-Elect. Pending acceptance of the IEEE Teller’s Committee report by the IEEE Board of Directors on 20–21
November, James will begin serving as IEEE
President on 1 January 2018. He will succeed
2017 IEEE President Karen Bartleson, Senior
Director of Corporate Programs and Initiatives, Synopsys, Mountain View, CA, USA.
The other candidate for 2017 IEEE PresidentElect was Wanda Reder, S&C Electric Company, Chicago, IL, USA (nominated by IEEE Board of Directors).
Jefferies is a retired AT&T and Lucent Technologies executive
who in 33 years rose from manufacturing engineer to vice president. He was responsible for teams that transferred glass technology from Bell Telephone Laboratories and developed fiber
optic cables for AT&T. He also served as logistics vice president,
responsible for worldwide supply chains, Quality Assurance, and
export planning. He has led teams in major technology transfers, transitions of information technology, and organizational
change. More recently, he teamed with fellow Stanford Business
School graduates in an entrepreneur venture in San Francisco
and served as Chief Operating Officer. He was 2015 President
of IEEE-USA supporting expanded focus on public visibility,
young professionals, and humanitarian outreach.
Jefferies earned his BSEE from the University of Nebraska,
an MSES from Clarkson University and is a licensed Professional Engineer (Emeritus). He attended the Stanford University Business School as a Sloan Fellow earning an MS in
Management.
Items of note, as IEEE-USA President Jefferies initiated a
national Leadership forum event for Young Professionals and
supported unique, volunteer team mobile vehicle for disaster
response and STEM outreach. He also steered several other initiatives within the IEEE and served in many leadership roles at
the chapter to executive level.

• Led annual interactive Symposium with US
Government agencies and US Senate Committee on increasing support for small technology entrepreneurs.
•
Developed innovative professional activities programs working with local government, economic development agencies, and
universities including survey of impact of
engineers on the economy.
•
Served as or on: IEEE Board of Directors
2012–13 and 2015; IEEE-USA President 2015;
IEEE-USA Entrepreneurship and Innovation
Policy Committee 2008–16, Chair 2016; IEEE Employee
Benefits and Compensation Committee 2015–16; Region 5
Director 2012–13; IEEE Audit Committee 2012–13, Chair
2013; Region 5 Director Elect 2010–11, Government Activities/Technology Policy Director, 2006–09; Denver Section
Chair, 2008; IEEE-USA Board of Directors 2009–16; IEEEUSA Vice President—Professional Activities 2009; IEEEUSA Vice President—Government Relations 2010–11; IEEEUSA Government Activities Committee 2006–11; IEEE-USA
R&D Policy Committee 2005–08; and IEEE Member services
Committee 2011.
Jefferies goals as 2017 IEEE President-Elect and 2018 IEEE
President are to build new and broader technical communities—more areas, more communities, act as a multidisciplinary
trendsetter, lead the way in emerging technology forums, expanding IEEE’s rich public policy voice globally, and renew
IEEE’s focus on membership value—tailored value propositions, openness to alternative membership models. In his election personal statement, Jefferies noted that he, “Continuously
embraces the importance of defining membership value in the
role of building careers and shaping public policy while supporting the clearly appropriate globalization of these activities.”
To learn more about Jefferies and the 2017 IEEE President-Elect election,
visit: http://bit.ly/2edOKhg

IEEE Standards Builds Trust on World Standards Day
and Every Day
Standards for communications, e-health, green tech, and others will be celebrated on 14 October
By Mary Lynne Nielsen
We rely on statistics reported to us through surveys or by news
agencies to inform our understanding of our world. We rely on
companies’ claims about their products to help us make decisions on which ones to purchase. But what helps build a sense
of trust in technology? Standards.
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World Standards Day, held every year on 14 October, honors the collaborative efforts of thousands of experts worldwide
who develop international standards.
Standards give assurance to those who use them by ensuring
interoperability of devices. Users can then take those devices
December 2016

anywhere and rely on them to work. By creating a level playing
field, standards build an expectation among users and providers for a certain technology. And that sense of assurance is reflected in the theme for World Standards Day 2016: Standards
Build Trust.
IEEE, as a leading developer of global standards, helps fulfill that mission every day. Many of us trust tools in our daily
lives that are built on IEEE standards.

Building trust
We rely on the interconnected nature of our smartphones and
computers through IEEE 802 standards for Ethernet and Wi-Fi.
We don’t even question that there will be a reliable power
network to our homes and businesses, which have been built to
IEEE power standards covering transmission and distribution,
including standards, like IEEE 1264, that help keep small animals out of substations to prevent power outages.
And that trust is also being developed for cutting-edge areas of technology. Standards help to create integrated technologies, like the smart grid in the home through the use of IEEE
standards such as IEEE 1547, IEEE 1901, and IEEE 2030.
Smart metering standards, like IEEE 1377 or IEEE 1701, extend the smart grid to our utilities and other businesses.
IEEE standards also build trust in areas such as voting machines (IEEE 1622) and laptop batteries (IEEE 1625). The IEEE
11073 family of standards features the world’s leading standards
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for medical device communications, ensuring reliability in
health information transfer that your medical team needs.

Paving the Way
IEEE supports green technologies through standards, like IEEE
1888 on green community control networks [see infographic
above].
IEEE standards such as IEEE 1900 and IEEE 2200 increase
the use and reach of our mobile devices, while IEEE 2030.5,
IEEE 1609, and IEEE 1616 are vital to the intelligent transportation systems that will guide self-driving vehicles.
Standards for the Internet of Things, like IEEE P2413, and for
biometrics, like IEEE 2410, are expanding the connectivity and
reach of IEEE standards. And the IEEE Standards Industry Connections program (which enables pre-standards activities) is looking to establish the first layer of trust for blended subjects including augmented reality applications in the oil and gas industries
and ethical considerations in the design of autonomous systems.
So as we celebrate this year’s World Standards Day, take a moment to appreciate the trust in our tools and technologies that
standards bring. IEEE helps to enhance that reliability through
its standards for technologies we use in our everyday lives.
Nielsen is global operations and outreach program director
at the IEEE Standards Association.
© Copyright 2016 IEEE The Institute October 2016
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UNESCO Executive Board Supports Annual
International Day Celebration as an Enduring
Legacy of the International Year of Light 2015
Following the highly successful International Year of Light and Light-based Technologies 2015 (IYL 2015), the Executive Board
of UNESCO (United Nations Educational,
Scientific and Cultural Organization) has endorsed a proposal for an enduring follow-up
in the form of an annual International Day of
Light to be celebrated on 16 May every year
from 2018.
The International Day of Light proposal
was examined by the UNESCO Executive
Board during its 200th Session in Paris held
from October 4–18, introduced by sponsors Ghana, Mexico,
New Zealand and the Russian Federation. The resolution was
adopted with 15 additional co-sponsors from: Argentina, Dominican Republic, Ecuador, Egypt, Iran, Lebanon, Malaysia,
Morocco, Nicaragua, Serbia, Nigeria, Paraguay, Qatar, Vietnam,
and Uganda.

The purpose of an International Day of Light
will be to provide an annual focal point for
the continued appreciation of the central role
that light plays in the lives of the citizens of
the world in areas of science, culture, education, sustainable development, and in fields
as diverse as medicine, communications and
energy.
The broad theme of light will allow
many different sectors of society to participate in activities around the world that
will raise awareness of science and technology, as well as art and culture and their importance in
achieving the goals of UNESCO in promoting education,
equality and peace. The first International Day of Light
celebration is planned for 16 May 2018 following its official Proclamation at the General Conference of UNESCO in
November 2017.

IYL 2016 Final Report: A Year in Review
The Final Report of the International Year of Light and Lightbased Technologies 2015 (IYL 2015) was delivered to UNESCO leadership at a special half-day event held at the UNESCO
Headquarters in Paris, France, on Monday 3 October 2016.
The IYL 2015 has been a tremendously successful global
initiative with thousands of events reaching millions of people
worldwide, which extended much into 2016. United by the interdisciplinary theme of light, IYL 2015 has brought together
a diverse range of participants along with UNESCO, all committed to raising awareness of how light science and technology
provide solutions to the many challenges facing the world today.
The Final Report event consisted of an overview summarizing key facts and figures of the International Year, followed by
a series of short speeches from a selection of IYL 2015 partners.
The Final Report will be officially delivered to the UNESCO
Assistant Director-General for Natural Sciences for recognition.
The photonics community can download a copy of the IYL
2015 Final Report at: www.light2015.org/Home/About/IYLFinal-Report.html

IEEE Photonics Society Contributions to IYL 2015
Estimation number of IYL 2015 activities organized: 305
events
Number of people reached by IYL 2015 Activities:
81,385 persons
18
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The IEEE Photonics Society, a proud IYL 2015 Founding
Partner, supported 300+ coordinated activities at national, regional, and international levels to demonstrate how photonic technologies improve the quality of life for all around the
world. Additionally, the proclamation was incorporated into
each of the Society’s major conferences, i.e. IEEE Photonics
Conference, OFC, CLEO, Group IV Photonics, IEEE Summer
Topicals, Optical Interconnects, AVFOP, etc.
To further its reach, the IEEE Photonics Society decided to
center its IYL 2015 outreach on three themes:
• Humanitarian Activities: collaborations to bring critical
lighting resources to the developing world and increase the
demand for intelligent, sustainable environments and products that reduce environmental impact.
• Educational Initiatives: programs that introduce young
minds to light-based sciences and careers in photonics,
plus provide opportunities to sustain their interests and
talents.
• Community Outreach: public awareness, issues of gender
balance in STEM and expanding the understanding of the
role light-based technologies play in the daily lives of all
citizens.
As the advocates representing the IEEE Photonics Society
around the world, the Society’s volunteers and chapters played a
key role in IYL 2015 by reinforcing the importance of education
December 2016
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and retention within the photonics community, as well as instructing the public about light’s overarching capabilities. The Society
leadership held an IYL 2015 Chapter Challenge and awarded 39
chapters with grants to help fund over 78 innovative, grassroots
programs emphasizing light research and its applications. Additional chapters devised events focused on diversity and inclusion,
an outreach goal of the IEEE Photonics Society.
Outreach program examples included: international academic exchanges between China, South Africa, and France;
short course workshops on silicon photonics; a School Kids
Challenge at VIVID Sydney; sesquicentennial celebrations
December 2016

of James Clark Maxwell; tutorials at Photonics North; postgraduate conferences; solar modeling competitions; lectures
on Photonics: From Basics to Advanced Applications; National
Science Day events; student branch lectures; a Photonics Meets
Biology summer school; humanitarian technology conferences; and South by Southwest (SXSW) IEEE Technology for
Humanity series.
Throughout 2015, international volunteers organized
115+ light-focused, hands-on activities, i.e. science fairs, inclassroom presentations, summer schools and Young Scientist
workshops, for pre-university students to illustrate the principles of optics and photonics. An event of mention was, Introduce
a Girl to Photonics Week, organized in conjunction with IEEE
Day 2015. The goal was to coordinate events and activities
worldwide to show young women how photonics impacts the
world around them and encourage girls to become interested
in future light-based STEM careers.
The IEEE Photonic Society’s Women in Photonics and
Young Professionals initiatives organized 64 instructive activities, such as soft-skills seminars, summer schools, networking mixers, meetups, and online webexs, in 2015. Each
supported the participation, engagement, and advancement
of women and recent graduates entering the photonics and
optics fields.
To demonstrate how light contributes to sustainable development, a cross-cutting theme of the UN’s proclamation, the
IEEE Photonics Society proudly sponsored Stevens Institute of
Technology’s design in the US Department of Energy’s Solar
IEEE Photonics Society NEWSLETTER
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Decathlon to help increase the demand for intelligent, sustainable environments. The Stevens’ entry, the SURE HOUSE, was
based on the need students saw for sustainable and resilient
coastal houses in the aftermath of Hurricane Sandy. The house,
which went on to win first place overall in the competition,
was based on three principles: use less energy through smart
design, generate all energy needed through renewable solar
electric, and be capable of providing power during electrical
outages.
To provide members with an additional opportunity to
give back, the IEEE Photonics Society teamed up with SolarAid and Unite-to-Light, not-for-profit and non-profit organizations providing clean solar lighting to developing nations
around the world. Together, the IEEE Photonics Society and
SolarAid developed a brand new “social” way of giving, called
the Speed of Light, which connects light donors with friends
through an online community and donation platform. By year
end, members and the general public donated 3,200+ solar
lamps and raised $21K USD for remote regions in Tanzania,
Kenya, Uganda, Zambia, Zimbabwe, South Africa, and the
Philippines.
Above all, the IEEE Photonics Society was proud to be
an integral part of the IYL 2015. Not only did it present a
chance for the Society to partner with other societies around
the globe and showcase the critical role light plays in nearly
every aspect of modern life, it was an opportunity for IEEE
Photonics, and it’s thousands of members, to highlight the
Society’s contributions to the field.

“Nick” Cartoon Series by Christopher Doerr
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Careers and Awards
29th IEEE Photonics Conference
Awards and Recognition

The 29th IEEE Photonics Conference was held October 2–6, 2016 in Waikoloa, Hawaii. To honor the 2016
awardees, all a endees were invited to the 2016 Awards Banquet Dinner. Society President, Kent Choque e
hosted the event which honored the accomplishments of the 2016 IPS Award recipients, as well as honoring
several volunteers for their service and dedica on to the society.
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The 2016 IPC General Chair, Tom Clark, JHU Applied Laboratory welcomed the aƩendees to the banquet.
He then introduced Photonics Society President, Kent ChoqueƩe who served as host for the event.

The Aron Kressel Award was presented to MarƟn D. Dawson, University of Strathclyde “For broad and
sustained contribuƟons to semiconductor opto-electronic engineering, including opƟcally pumped semiconductor lasers, diamond photonics and gallium-nitride microdevices.”

Professor Keren Bergman, Columbia University was presented with the 2016 IPS Engineering Achievement
Award, ”For pioneering contribuƟons to opƟcal interconnecƟon networks and photonic-enabled architectures that advance communicaƟons and compuƟng systems.”
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Ming C. Wu, University
of California, Berkeley,
was the recipient of the
2016 William Streifer
ScienƟc Achievement
Award, “For pioneering
contribuƟons in microopto-electro-mechanical
systems (MOEMS).”

Dr. David Villeneuve, NaƟonal Research Council of Canada, was selected as the recipient of the 2016 IPS
Quantum Electronics Award, ”For seminal contribuƟons to the development of aƩosecond science and its
applicaƟon to atomic and molecular spectroscopy.” Although unable to aƩend, we congratulate him on this
honor.” T.J. Hammond, accepted on behalf of Dr. Villeneuve.

Catrina Coleman, University of
Texas at Dallas, was selected as
the recipient of the 2016 IPS
DisƟnguished Service Award,
“For sustained leadership in
society governance, with
signicant contribuƟons to
Conferences and PublicaƟons.”
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The IEEE Photonics Society established the Graduate Student Fellowship Program to provide fellowships to
outstanding Society student members pursuing graduate educaƟon within the Society’s eld of interest.
Two of the ten recipients were able to join us as we honor their accomplishments. (l-r; Junsu Lee, University
of Seoul, an Christos Vagionas, Aristotle University of Thessaloniki)

The Photonics Society is honored each year to recognize the many contribuƟons our Chapters provide to
our members. Chapters honored include the Southeastern Michigan /Trident Chapter, who was selected for
the Senior Member IniƟaƟve Award. They achieved this high honor for elevaƟng 63.8% of their membership. Although unable to aƩend, we applaud them for this accomplishment.

The Largest Membership Increase Award was given to both the Italy Chapter and the Malaysia Chapter.
Each chapter increased their membership by 12%. Carlo Molardi (l) from the Italy Chapter, and Ahmad
Ashrif Bakar (c - r) from the Malaysia chapter accepted on behalf of their respecƟve Chapters.
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The Most InnovaƟve Chapter Award was presented to the Boston Chapter. They achieved this high honor
for their extended special Hot Topics Technical Workshop programming, innovaƟve volunteer planning
commiƩee structure, and incorporaƟon of acƟviƟes for young professionals and grad students, parƟcularly
women in photonics, developing their careers in the photonics and opƟcs eld. Jade Wang accepted on
behalf of the Boston Chapter.

The Most Improved Chapter Award was presented to the Long Island SecƟon Chapter. This chapter was
revitalized aŌer several years of limited acƟvity. This year the chapter was honored for their newly
commiƩed work towards promoƟng the interests of its members, while organizing programming for the
photonics innovators of tomorrow.
The Long Island SecƟon chapter now holds regular meeƟngs and has organized a "Photonics & EducaƟon
Research Conference" to bring together 150+ researchers, experts, students and industry professionals from
the New York region. Nazrul Islam accepted on behalf of the Chapter.
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The Chapter of the Year Award is presented annually to recognize a chapter that has demonstrated
excellence in its programs and administraƟon. This year the award was presented to the UC Santa Barbara
Student Chapter. The UC Santa Barbara Student Chapter received this honor for their Ɵreless, outstanding
service in the photonics and opƟcs community. The chapter regularly holds educaƟonal workshops for
high-schoolers and performs technical acƟviƟes at the community college level to encourage the next
generaƟon of students in the eld. They also hold mixers for industry to mingle with graduate students,
organize invited talks with disƟnguished lecturers and support the educaƟonal developments of the new AIM
Photonics iniƟaƟve.
In addiƟon to that, they create and support the distribuƟon of solar lamps within the Unite-to-Light program,
a not-for-prot, founded by IEEE Photonics Society members, dedicated to providing low cost lighƟng to
those around the world without electricity. Chapter Chair Eric Stanton, joined by student members,
accepted on behalf of the chapter.
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Each year, the IEEE Board of Directors selects one-tenth of one percent of the IEEE members to be elevated
to the grade of Fellow. It’s a very high disƟncƟon in the profession, conferred only upon those members of
our profession who have made extraordinary contribuƟons. This year, the Photonics Society had 13
members elevated to the grade of fellow. We were pleased to recognized our nal Fellow at IPC. David
Sampson, University of Western Australia, “for contribuƟons to ber-opƟc biophotonics and biomedical
opƟcal imaging.”

In addiƟon to honoring the 2016 Award recipients, Kent also recognized several volunteers and thanked
them for their contribuƟons to the Society. Paul Juodawlkis, VP Membership (l) and Peter Smowton, Secretary / Treasurer (r) each complete their respecƟve terms this December. President ChoqueƩe presented
each with a plaque to thank them for their hard work and dedicaƟon to the Society.

Also recognized were the reƟring Board of Governor Members. Each will complete their three year terms in
December. (l-r) Lukas Chrostowski, Weng Chow, Anders Larsson, and Xiuling Li..
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Membership
Ins and Outs of the IEEE Fellow Evaluation Process:
Advice for Nominating a Colleague
By Dr. Jane M. Simmons,
Chair of the IEEE Photonics Society Fellow Evaluation Committee
Having served as Chair of the IEEE
Photonics Society Fellow Evaluation
Committee (IPSFEC) this past year, I
believe it would be helpful to provide
some details regarding the evaluation
process. This should shed light on the
logistics of the review process, the
evaluation criteria that are considered,
and the differences between the types
of support letters.
The Fellow review process has two
steps. The initial review, which is
strictly a review of a nominee’s technical accomplishments, is
performed by the society or technical council specified in the
nomination form (e.g., the IPSFEC). The output of this review
is then forwarded to the IEEE Fellow Committee (IFC) for additional evaluation. The IFC makes the final recommendations
as to which nominees should be elevated to Fellow.
The IPSFEC is composed of roughly 15 IPS Fellows, representing both academia and industry as well as diverse geographic regions. In forming the committee, an emphasis is
placed on ensuring that there is good coverage of the major
fields in photonics. Each nomination received by the IPSFEC
is evaluated by at least five committee members. Typically, the
Chair makes every effort to match the area of expertise of the
nominee with that of the reviewers; however, due to the wide
range of fields encompassed by photonics, there is not always a
perfect alignment. The committee members assess and verify
the technical accomplishments asserted in the nominations;
e.g., by checking research papers listed as evidence. The output
of the IPSFEC is a score, along with supporting text, for each
nominee. Based on the score, the nominee is binned into one
of five levels ranging from Not Qualified to Extraordinarily
Qualified. The relative rankings of the nominees within the
evaluating society, as indicated by the scores, are also important. Overall, the IPSFEC’s ‘strength of support’ accounts for
roughly 27% of a nominee’s total score.
The societies send their outputs to the IFC. The IFC is composed of 52 members, representing the wide range of technical
fields across the IEEE. Each nominee is randomly assigned to a
five-member IFC group for further evaluation. The IFC assigns
the remaining score components as follows: Technical Accomplishments: ~43%; Letters of Support ~16%; Professional
Activities: ~11%. Additionally, there is a small component
that is based on the number of years since the nominee’s first
degree. (The Technical Accomplishments score is influenced
by, but not determined by, the score of the evaluating society.)
28
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It should be clear that some, if not
most, of the evaluators of a nominee
(especially at the IFC level) may have
little to no expertise in the particular
area of that nominee. Nominations
should be prepared accordingly; i.e.,
nominations should not be overly
technical with lots of jargon. They
should clearly state the contributions
and impact of the nominee in a manner that can be understood by those
outside the field.
There are four categories under which a nomination can be
made, as listed below. Typically, about 90% of the IPSFECreviewed nominations are in the Researcher category. Some of
the evaluation criteria for each category are as follows:
• Research Engineer/Scientist: advancements in the state-of-theart; discoveries; inventions; sustained scholarly work documented by significant publications, books, or patents.
• Application Engineer/Practitioner: sustained technical work
documented by personal contribution to product development, patents, technical reports, industry practices, and/or
standards; manufacturing innovation; advancements in application of technology.
• Educator: unique and innovative curricula/courses; authorship of a pioneering text; support to engineering education
as an administrator.
• Technical Leader: management position in industry/academia,
leading large transformational multi-party projects; resolved
difficulties and risks with innovation and creativity; provided inspiration and guidance to the team, contributing
crucially to the success of the project.
For all categories, the accomplishments and their impact
must be already evident as opposed to speculative. The nominee must have an identifiable recognized personal role in the claimed
achievements. For example, simply co-authoring a number of papers, being part of a product development team, or teaching
for many years is not sufficient. With respect to the nominee’s
activities, a sustained record of service has greater impact than
a flurry of recent activity.
There are two types of support letters. Each nomination
must include at least five letters of recommendation from IEEE
Fellows. The IPSFEC does not see these letters (or even the authors’ names). Additionally, a nomination may include up to
three letters of endorsement, which do not have to be written by Fellows (or even IEEE members). The IPSFEC does see
the letters of endorsement. In 2016, roughly two-thirds of the
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IPSFEC-reviewed nominations included at least one letter of
endorsement. The IEEE considers the endorsements as an opportunity for management or colleagues of the nominee to attest
to the claims of accomplishments and the specific role of the
nominee. Quality is more important than quantity; a letter that
simply restates text from the nomination form is of little value.
No more than 0.1% of the total voting IEEE membership
can be elevated to Fellow in a given year. There is no fixed
percentage of IPSFEC-reviewed nominations that will be successful each year. (There may also be IPS members who apply

through a different society.) In 2014, the IPSFEC received 47
nominations, of which 12 were elevated to Fellow. In 2015, the
numbers were 13 out of 43. In 2016, the number of nominations evaluated by the IPSFEC was 53; at the time of this writing, the new class of Fellows has not yet been selected.
Nominations for the Fellow Class of 2018 are now being
accepted. Nomination Deadline: 1 March 2017.
For further information on the history of the IEEE Fellow
Program and to access the online nomination form, visit www.
ieee.org/Fellows.

Outreach and Member Appreciation at IPC 2016
At the IEEE Photonics Conference 2016 a variety of events
and offers were organized to promote volunteer and peerto-peer exchange, from women in photonics to leadership
development.
An inclusive Women in Photonics Workshop and Reception at the IEEE Photonics Conference 2016 (IPC 2016) was
offered to all conference attendees to facilitate discussion about
the “Real Value of Diversity” in photonics. Questions like,
“How can hiring and promoting women increase productivity
and innovation?”, and, “How do we crack the code of gender
bias so that men, too, are more effective in their work and engaged in women’s leadership?” were asked to address issues in
gender-inclusion.
Speaker Bonita Banducci, professor of Gender and Engineering at Santa Clara University, gave a talk and performed
interactive exercises designed to help participants understand how different cultural lenses and paradigms held by
men and women affect the engineering workplace and personal relationships.
Past-President Dalma Novak also shared, during the workshop, information on the importance of diversity in innovation
and the Society’s Women in Photonics 2016 successes. Novak
explained that, “Diverse teams have a 57% increase in performance against goals and companies with diverse leadership
are about 45% more likely to report a growth in market share
than those without.” The IEEE Photonic Society’s Women in
Photonics program was created to promote such comprehensive dialogue.
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In addition, the IEEE Photonics Society held a Chapter
Leadership Forum, during the IEEE Photonics Conference
2016 (IPC 2016), for conference attendees, chapter volunteers
and photonics community partners interested in volunteering.
This is the fourth forum the Society has organized over the past
year to receive feedback from volunteers locally representing
the organization. Other forums have taken place in: Colombia,
Singapore and France.
This forum provided 60+ volunteers with an unique opportunity to exchange information and discuss areas of common
interest or concern in the photonics community. Chapters’ best
practices were shared along with experiences, methods and
strategies for chapter development. In turn, 8 new chapters are
underway as a result of this exchange.
An informative presentation on IEEE Photonics resources
and tools designed for volunteers was also be given by IEEE
Photonics Vice-President of Membership, Dr. Paul Juodawlkis, and IEEE staff.
Furthermore, as a thank you for their dedication, the IEEE
Photonics Society also welcomed its members to visit a member lounge all day Monday during IPC 2016. Members were
encourages to visit the lounge to relax, grab a snack and connect to the internet. Members were allowed to “bring a friend”
or colleague to the lounge to learn more about the Society’s
offerings, as a way of recruitment. Throughout the day, leaders of the Society were available to provide members with free
goodies and volunteer information.
IEEE Photonics Society NEWSLETTER

29

Professional Development Sessions at IPC 2016:
Photonics Pro and “Educate the Educator” Workshop
Society’s efforts at its flagship to increase education and training resources for photonics
professionals
The IEEE Photonics Society offered a soft-skills
lunch & learn, i.e. “Photonics Pro” session, at
the IEEE Photonics Conference 2016 (IPC 2016),
for over 100 conference attendees. The session
was designed to provide members and photonics
engineers with professional development knowledge outside of the lab or classroom.
A talk was given by Dr. Daniel Renner, VicePresident of Business Development at Freedom
Photonics, titled, “Life at a Photonics Startup”.
Photonic startup companies rely heavily on the
uniqueness and quality of their technical knowhow. However, startup business success strongly depends on a
range of skills and activities beyond technical prowess. Business aspects such as marketing, sales, team leadership, commercial opportunity development, proposal preparation, program
management, quality control, budgeting, funding and financial
planning among others, are crucially important.
Renner drew from his own personal experience as a technical and business practitioner in large and small photonic companies over close to four decades. Dr. Daniel Renner grew up
in a farm in the wilderness of Chilean Patagonia, looking after
horses and pine trees. In his early twenties he decided to leave
the Patagonian open spaces for the High Tech open fields and
he went to the University of Cambridge in England to do a
Ph.D. in Opto-Electronics.
Now, 36 years later, Dr. Renner has lived through the
whole range of experiences that relate to the development,
manufacturing and commercialization of complex photonic
devices and systems used in communication, sensor and industrial applications. His experience spans both the technical and the commercialization aspects of photonic products,
having led activities in many areas, including technology
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and product development, identification
of new business areas, introduction of new
products, marketing and sales.
Renner shared his experiences by providing attendees with 10 life lessons, such as the
need for early testing and industrial R&D team
work. He explained why becoming close to your
customers is vitally important and how falling
in love with technology while losing sight of
the business can be dangerous. Renner went on
to also urge attendees to, “Focus on execution
success. Start-up business requires a strong understanding of all the factors that determine company output,
Technology, Products, Markets, Competition, Manufacturing
Capability and Sales.”
Presentations were also given by: Dr. Meredith Hutchinson, Associate Vice-President for Young Professionals, on
the value of joining the IEEE Photonics Young Professionals program; Dr. Michael Liehr, Chief Executive Officer of
AIM Photonics, on the Integrated Photonics Manufacturing
Institute’s goals and career opportunities; and Eric Stanton,
Chapter Chair and ECE Graduate Student at UC Santa Barbara, on the important local work his chapter is conducting
in the photonics community.
This session was sponsored by IEEE Young Professionals, UC
Santa Barbara Student Chapter and Freedom Photonics, in conjunction with a coalition the Society has built with AIM Photonics, i.e. US consortium and largest public/private commitment in the National Network for Manufacturing Innovation.

Integrated Photonics Educators Workshop
In the 1970s and 80s, Lynn Conway and Carver Mead recognized
the need to train students across numerous institutions to support
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the growing industry need for CMOS designers. The situation
is now similar in silicon photonics, and it presents a nice opportunity for educators: 1) there are numerous companies seeking
graduates familiar with design, test and packaging of silicon photonic devices and circuits, 2) there are numerous opportunities
to access silicon photonics fabrication, via multi-project wafer
services based on either DUV-lithography and rapid-prototyping
electron-beam lithography—these fabrication services are important for education, research, as well as product development; 3) finally, there are several successful examples of teaching approaches
to combine design and fabrication of silicon photonics.
The IEEE Photonics Conference 2016 supported this need
by holding an Integrated Photonics Educators Workshop,
led by Associate Vice-President of Education Professor Lukas
Chrostowski, from the University of British Columbia. In
previous workshops and short courses (e.g., IPC 2014, 2015,
SiEPIC, edX Phot1x, OFC, OpSIS, Rochester), participants
were provided access to design tools, fabrication, and test. This
year’s workshop was extended by having educators gather to
develop their own curricula that is based on silicon photonics
fabrication. Professors/TAs were encouraged to bring back the

curricula to their home institution, incorporate it in their own
courses/research groups, and then have their students submit
designs for fabrication.
This workshop brought together key resources for education: a) sample curricula, learning modules and tutorials; b) the
IEEE Photonics Society is covering the costs of both fabrication
and test of a silicon photonics chip, targeting a Winter 2017
fabrication run; c) Lumerical Solutions will provide to students
with access to their design tool suite via the CUE program.
During the workshop, participants had presentations on
the fabrication process provided; past successes of student projects; previous courses and curricula used by these resources
(university-based, online, workshops). Participants then had
small group discussions focused on examining course syllabi,
identifying courses which would use such syllabi, identifying
opportunities for developing new teaching modules (e.g., photonic crystals, ring resonators, Bragg gratings, subwavelength
materials, etc), and developing course outlines that include
silicon photonics fabrication. (Detailed overview of the Integrated Photonics Educators Workshop in “Educate the Educator” article later in this section.)

Student and Young Professional Competitions
at IPC 2016
The IEEE Photonics Society continued its Student/Young
Professional Non-Archived Poster and Paper Competitions
at IEEE Photonics Conference 2016 to help foster industry-
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academia interactions and knowledge transfer, covering all
areas of optical science and technology and increase student networking opportunities. Both original and recently
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published (2015–2016) poster presentations and papers
from students in all fields of photonics were displayed.
An independent panel of judges evaluated the posters and
papers during special sessions, and financial awards and merit
certificates were awarded to the top honorees. For Best Poster, the first place honor was given to Bradley J. Thompson of
University of Illinois—Urbana Champaign, USA for his poster
titled, “Multi-Element Coherent VCSEL Arrays”. For Best Paper, the first place honor was given to Holly Leopardi, National
Institute of Standards and Technology, USA for her paper titled,
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“Er:fiber frequency comb for synthesis of optical frequencies at
the 10–18 level”.
The competitions served as great venues to show off
new and recent research, interact with other students and
experts in the photonics field, and possibly win an award
presented at the closing session of the conference. A reception took place outdoors in beautiful Waikoloa, Hawaii
side-by-side with the poster competition to encourage
conference attendee participation and networking amongst
members.
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Educate the Educator
Silicon Photonics Educators Workshop at IPC 2016
At the IEEE Photonics Conference, we held a Sunday afternoon workshop focused on education in integrated photonics.
Via group discussions, participants identified industry needs
for trainees (presently heavy demand for PhD graduates skilled
in design, test and packaging, gradually evolving towards undergrads); discussed how Design Based Learning, specifically,
using silicon photonics design-fabricate-test cycles, can positively impact students (engaged and motivated students, real
life experience); identified technical content and instructional
modules that fit within a design-fab-test cycle (optical waveguides, Mach-Zehnder interferometer, filters); identified existing or new university courses where design-fabricate-test cycles
can be included (MSc/PhD photonics courses; undergraduate
fundamentals of electromagnetics). Finally, participants developed their own course outline and were provided the resources
(software tools, fabrication, automated test) needed to teach
their own course.
Successful examples of course outlines were provided as a
starting point, including two undergraduate and two graduate courses. At UIUC, Professor Kent Choquette at UIUC
taught ECE495 Photonic Device Laboratory, a lab-based undergraduate photonics course. Early in the semester, a lab
was dedicated to the design of a Mach-Zehnder Interferometer. While waiting for the chip to be fabricated, other labs
included LEDs, HeNe lasers, edge emitting lasers, VCSELs,
fibre lasers, and free space interconnects. The final lab involved data analysis of the tested silicon photonic chips.
At UBC, Professor Lukas Chrostowski taught undergraduate ELEC 463 Micro/Nanofabrication and Instrumentation
Laboratory, in which students designed, fabricated, and
tested their own Mach-Zehnder interferometer thermo-optic

December 2016

switches. At McGill, Professor Odile Liboiron-Ladouceur
taught a graduate course, ECSE-596 Optical Waveguides.
Course topics included an in-depth analysis to guided-wave
propagation, dielectric waveguides (slab, 2D, nonlinear,
spatial solutions), optical fibres (modes, dispersion relations, propagation in dispersive, nonlinear fibres, temporal
solitons), beam propagation method, coupled mode theory,
and waveguide devices (couplers, gratings, etc.). In parallel
with course lectures, students were led through a series of
assignments (modelling photonic components and circuits,
creating a layout, a design review, submission for fabrication), which ultimately led to students testing their designs
in the lab, and writing a project report. At the University
of Washington, Professor Arka Majumdar developed an advanced graduate course, Applied Nanophotonics, in which
students learn about light-matter interaction, microcavities, photonic crystals, quantum optics, and cavity quantum
electrodynamics. Students modelled and designed their own
devices, which were fabricated and tested. Course outlines
for non-traditional university courses were provided as well,
ranging from a 7-week online course (edX Phot1x silicon
photonics design) to yearlong design courses with on-site
one week long workshops (SiEPIC in Canada).
What makes these courses possible, and what are the challenges of including the design-fabricate-test cycle? First,
similar to multi-project wafer (MPW) fabrication runs offered by foundries (e.g., imec, LETI, IME, AIM Photonics),
we also have access to Electron Beam Lithography (EBL) fabrication. The advantage of EBL fabrication is the rapid turnaround time, which is typically 1-3 weeks. This fast turnaround is critical in order to include a design-fabricate-test
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cycle within a one-semester course. In contrast, organizing
a course around a foundry MPW run requires the course to
be about one year long. Already the EBL fabrication runs
occur approximately every two months, which makes it possible to coordinate the course and fabrication schedules. As
an experiment for 2017, and hopefully continuing in the
future, the IEEE Photonics Society is sponsoring the fabrication and test for such courses. Testing is performed using
an automated probe station, and performed on the entire
chip containing numerous courses. Each fabrication run can
easily accommodate thousands of students, so this model
is very scalable, and the incremental cost at such numbers
is on the order of $1 per student; this makes silicon photonics education extremely accessible. The risks associated
with chip fabrication (delays due to equipment down-time,
facility shutdowns) have been also reduced as we now have
two sources for EBL Fabrication—the University of Washington and Applied Nanotools Inc.—both who have reliable processes.
We had a panel discussion with Professors Choquette
and Liboiron-Ladouceur, and teaching assistant Zeqin Lu,
who taught previous design-fabricate-test silicon photonics courses. One challenge that was identified is coordinating the course schedule with the fabrication runs. Since the
fabrication and automated measurement typically take 3–4
weeks, and if the fabrication runs occur every two months,
this places constraints on when to place the design submission deadline during the course. The course instructor needs
to adjust the course activities taking into account the fabrication schedule. Typically, the design deadline is placed 4–6
weeks into the course; this allows sufficient time to introduce
theory and concepts of waveguides and integrated photonics.

Meanwhile, more advanced topics are covered while waiting
for the chip to get fabricated and tested. Given the short
learning and design time, and also the risk associated with
designs not working, this sets a limit on how advanced the
designs can be. The typical solution is the make the course
design project as simple as possible to ensure student success. The Mach-Zehnder Interferometer is a very safe project,
while more advanced designs can be considered as optional
in the course.
Many workshop participants were interested in adding design-fabricate-test cycles within their own courses, or creating new courses/workshops/short courses. What are the next
steps and resources available? The IEEE Photonics Society is
interested in supporting these instructors and supporting the
continuing education of its members. We would like to foster
a community of educators, by making it easy for instructors
to include fabrication. Specifically, the IPS will cover the cost
of a future fabrication and test run—in winter 2017. Lumerical Solutions is offering its design tools in-kind to instructors and students. As our community grows, multi-course
fabrication runs can become more frequent and on a reliable
schedule so that professors can count on being able to offer
the same course many years to come. One participant pointed
out that having the IEEE Photonics Society “seal of approval”
for a course can be seen as a highly positive endorsement of
a course, which benefits the students taking the course, the
professor, and the university offering it. We are also investigating methods for our community to share curriculum and
teaching modules.
If you are interested in getting involved, please contact me, Lukas
Chrostowski, lukasc@ece.ubc.ca.

IEEE Day 2016: “Introduce a Girl to Photonics” Week
Activities were designed to inspire the next generation of Women in Photonics
When shown what engineers can do, 76% of girls
get interested in engineering. To inspire more young
girls this year during the International Year of Light
2016, the week of October 2–9, 2016 the IEEE
Photonics Society held an International “Introduce
a Girl to Photonics” Week to support our Women
in Photonics initiative and IEEE Day 2016. In total, this outreach campaign and the IEEE Photonics Conference 2016 contributed 110+ events to the
global campaign.
The goal of “Introduce a Girl to Photonics” was
to coordinate events and activities worldwide to
show young women and pre-university students
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how photonics impacts the world around them.
IEEE Photonics supported volunteers, members and
chapters by providing LASER Classroom™ Light
Blox kits designed for classroom presentations and
hands-on light and laser experiments. From Kindergarten to High-school, volunteers developed
engaging and exciting lessons plans—expected to
reach 3,300+ pre-university students and teachers
world-wide. The kits made it easy and fun to bring
the science of light into the classroom with light and
laser experiments.
As a women who is a postdoc researcher in
photonics, volunteer Farzaneh Bayatit, from the
December 2016

University of Tabriz in Tabriz, Iran, jumped at the chance to
encourage young girls to become interested in her major. Bayatit used the Light Blox kits in the language classes she taught
by showcasing a concave and convex lense experiment with
LED lights on the classroom board. The girls were asked to
help guess the light ray paths and at the end of class, produce
experiments with the lenses on their own. Bayatit stated, “At
the end of the class, I could see the interest in their shiny eyes
and I was delighted I had the opportunity to introduce these
girls to Photonics.”
The IEEE Photonics Society also encouraged its volunteers,
chapters, community partners, and affiliate universities to participate by holding small events or activities in their local community. The Society also provided grants to universities that devised
larger outreach events. Two chapters of mention are the UC Santa
Barbara Student Chapter and the Women in Lasers and Optics
(WiLO) Student Chapter that both preformed substantial events
throughout the week.
Coinciding with the Society’s Women in Photonics campaign
and the university’s Manufacturing Day, the UC Santa Barbara
chapter, AIM Photonics and local photonics professionals, predominantly women, got involved by giving talks at local schools.
For example, a hands-on photonics activity “Light-Pipes: controlling light” was ran at Girls Inc. of Goleta. Volunteers explained
to the girls group how light usually goes in a straight line, but
can be controlled by using reflections. Activities like this were
designed to cultivate an interest in the wonders of light. The
chapter also secured career day lectures and industry tours at local
companies, i.e. Freedom Photonics and Crystalline Mirror Solutions (CMS), for the pre-university students.
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The student chapter of the Women in Lasers and Optics
introduce local middle school girls to the field of optics and
photonics through interactive events at CREOL, the University
of Central Florida. Volunteers conducted lab tours, hands-on
demos and optics related games. Each girl was provided take
home experiments and diffraction glasses, in order to remind the
students of what they learned during their visit to the university.

The “Introduce a Girl to Photonics” campaign has grown
substantially over the last year due to the Society’s partnerships
with Laser Classroom, Girls Inc., and the National Girls Collaborative. With their support, photonics professionals have
been making connections with the local chapters of these associations to help share their knowledge with the innovators
(women) of tomorrow.

Member Spotlight: Campione Receives IEEE Young
Researcher Award
The Eta Kappa Nu honor society of the Institute
of Electrical and Electronics Engineers (IEEE)
has awarded researcher Dr. Salvatore Campione
at Sandia National Laboratories its 2016 Outstanding Young Professional Award.
A researcher of nanophotonics and metamaterials, with special expertise in periodic structures,
leaky-wave antennas and electromagnetic theory,
Campione was recognized by the society “for his
contributions to the electromagnetic modeling of
complex systems and structures from microwave
to optical frequencies.”
Campione, who received his doctorate degree in electrical and computer engineering
from the University of California, Irvine, in December 2013,
is listed as author or co-author in more than 50 peer-reviewed journal articles, two book chapters and 80 conference

contributions, along with three provisional
patents.
He is also a member of the IEEE Photonics
Society, IEEE Antennas and Propagation Society,
SPIE, APS, and OSA. He serves as a reviewer
IEEE Transactions on Antennas and Propagation and received a 2013 IEEE Photonics Society
Graduate Student Fellowship. In 2016, Campione was selected as one of the top 50 graduate and
postdoctoral scholar alumni to be highlighted at
UC Irvine’s Celebration of Graduate Success as an
embodiment of the “Bright Past, Brilliant Future”, hallmark of UC Irvine’s 50th anniversary.
The Outstanding Young Professional
Award is presented to exceptional young engineering professionals for meritorious service in the interests of humankind, as
well as for outstanding achievements in their career.

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 volunteer 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 self-nominate, or be nominated, for senior member grade. Prospective members who
would like to apply directly for Senior Member grade should
join IEEE and then submit the Senior Member Application
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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.
December 2016

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.

IEEE Photonics Society Honors Recently
Elevated Senior Members
The following IEEE Photonics Society Members (IPS) have
been elevated to senior member over the last year (Dec 2015–
Oct 2016):
Abdelmoula Bekkali	
Japan
Alexander Vasilievich
Solomonov	Russia
Anna Peacock	
United Kingdom
Arne Alping	
Sweden
Azeemuddin Syed	
India
Bingnan Wang	
USA
Can Bayram	
USA
Charles Middleton	
USA
Clay K Kirkendall	
USA
Constantinos
Valagiannopoulos	Kazakhstan
Curtis Scott	
USA
Daping Chu	
United Kingdom
David R Scherer	
USA
David W Peters	
USA
Debesh Choudhury	
India
Dong-Sing Wuu	
Taiwan
Frederic Surre	
United Kingdom
Gaurav Bahl	
USA
Glen E Archer	
USA
Habib Fathallah	
Saudi Arabia
Hideki Yagi	
Japan
Hideo Ohno	
Japan
Hong-Bo Sun	
China
Ivana Gasulla	
Spain
Jaime Garciaruperez
Spain
Jeremy Witzens	
Germany
Jinyu Mo	
China
Jonghun Lee	
South Korea
Josef Vojtech	
Czech Republic
Kean Li Loo	
Malaysia
Kenneth J Grant	
Australia
Kimio Oguchi	
Japan
Kishore Thyagaraja Annam	 India
December 2016

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.
Koji Takeda	
Japan
Lain-Jong Li	
Saudi Arabia
Luca Vincetti	
Italy
Lukas Chrostowski	
Canada
Mahmoud Fallahi	
USA
Manish Tiwari	
India
Mark A Hollis	
USA
Mark A Neifeld	
USA
Mark A Wistey	
USA
Meng Lu	
USA
Meredith Hutchinson	
USA
Michael Brunolli	
USA
Miguelcornelles Soriano	 Spain
Mike Scarpulla	
USA
Mingwei Zhu	
USA
Mukesh Kumar	
India
Paul Jonathan Simmonds	 USA
Payman Samadi	
USA
Peter Evans	
USA
Premlet B
India
R B Jander	
USA
Russ Jones	
USA
Sahin K Ozdemir	
USA
Saurabh Mani Tripathi	
India
Seyedreza Abdollahi	
Iran
Shailendra K Varshney	
India
Shigeru Kanazawa	
Japan
Shu Namiki	
Japan
Stefan Wabnitz	
Italy
Steve Yao	
USA
Sylwester Latkowski	
Netherlands
Tawfig A Eltaif	
Malaysia
Thomas Furness	
USA
Thomas Edwin
Vandervelde	USA
Vishnu Priye	
India
Vladimir M Stojanovic	
USA
Wasiu O Popoola	
United Kingdom
Weimin Zhou	
USA
Xin Zhang	
USA
Yongmin Jung	
United Kingdom
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Conferences

IEEE Photonics Society Co‐Sponsored Events
2017
OPTIC
3-5 December 2016
2016 International Conference of Optics &
Photonics
Taipei, Taiwan
http://www.tl.ntu.edu.tw/2016/optic2016/
WOCN

24-26 February
2017 Fourteenth International Conference on
Wireless and Optical Communications Networks
Mumbai, India
www.ocn2017.org

WOCC

7-8 April
2017 26th Wireless and Optical Communication
Conference
Newark, New Jersey
www.wocc.org

OFSIS
Jan 8—Jan 10
2017 2nd International Conference for
Fiber-optic and Photonic Sensors for
Industrial Safety Applications
Brisbane, Australia
www.mechmining.uq.edu.au/ofsis2017
PHOTOPTICS

Feb 27—March 1
2017 5th InternaƟonal Conference on Photonics,
OpƟcs, and Laser Technology
Porto, Portugal
photop�cs.org

OFS

24 –28 April
2017 25th International Conference on Optical
Fiber Sensors
Jeju, Korea
ofs-25.org

NUSOD

2‐5 November
17th InternaƟonal Conference on Numerical
SimulaƟon of Optoelectronic Devices
Copenhagen, Denmark
h�p://www.nusod.org/2017/
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Publications

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

Semiconductor Lasers
Submission Deadline: February 1, 2017
Hard Copy Publication: November/December 2017
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 Sven Höfling, Universität Würzburg, Germany. The Guest Editors of the issue
are Maria Ana Cataluna, University of Dundee, UK; Satoshi Iwamoto, the University of Tokyo, Japan; Johann
Peter Reithmaier, Universität Kassel, Germany; Luke J. Mawst, University of Wisconsin-Madison, USA and Igor
Vurgaftman, Naval Research Laboratory, USA.
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

Indium Phosphide Integrated Photonics
Submission Deadline: April 1, 2017
Hard Copy Publication: January/February 2018
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Indium
Phosphide Integrated Photonics. This special issue aims to provide a survey of the recent rapid advances in the capability for
photonic integrated circuits produced on InP substrates. InP-based epitaxy enables leading edge optoelectronic performance for a
range of lasers, modulators, amplifiers, absorbers and detectors, and InP photonic integrated circuits uniquely offer full transmitter and
receiver integration. The inherent energy efficiency for gain, absorption, electro-optic modulation and charge-carrier-based phase
modulation provides a powerful route to device miniaturisation and integration within one mass-manufactureable wafer scale process.
Products now feature many tens to hundreds of components per chip, scaling beyond a thousand for todays most advanced
prototypes. Circuits are being industrialized for digital coherent communications and inter-data center optics. The technology is
deployed for ultra-high performance sub-sea communications through to shorter reach communication links. Open access generic
Indium Phosphide integrated photonics is now enabling new applications from data communication and sensor readout to spectroscopy
and imaging.
Papers are solicited on state-of-the-art achievements. Topics may be expected to include innovations from integration technology
through to the integrated circuits themselves, such as
•
•
•
•
•
•
•

Monolithic circuits for communications, information processing, spectroscopy, metrology and imaging
High-density optoelectronic integration both in terms of miniaturization and crosstalk mitigation
Integrated polarization, mode control devices and beam forming
Picosecond and femtosecond sources and pulse processing techniques
Advanced platform technologies with e.g. band-gap engineered devices, selective area growth, doping and intermixing
Design, test and packaging for PIC manufacturability
Methods for application-blind, generic design and foundry production

The Primary Guest Editor for this issue is Kevin Williams, Technical University of Eindhoven, The Netherlands. The Guest Editors are:
Norbert Grote, Fraunhofer HHI, Germany; Milan Mashanovitch, Freedom Photonics, USA; Shinji Matsuo, NTT Labs, Japan;
Yoshiaki Nakano, University of Tokyo, Japan; Joseph Summers, Infinera Corporation, USA.
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

Optical Detectors
Submission Deadline: June 1, 2017
Hard Copy Publication: March/April 2018
The IEEE Journal of Selected Topics in Quantum Electronics invites manuscripts that document the current state-of-the-art in the area of
Optical Detectors. The detection of light across the optical spectrum from ultraviolet to long-wave infrared wavelengths continues to be one
of the most fundamental research areas in engineering. New applications and the increasingly stringent requirements in imaging, sensing, and
optical communications have driven continuous developments in optical detector device design and materials science. In addition, progress in
photonic integration has enabled the development of large-scale, cost-effective detector architectures with enhanced functionality. The objective
of this special issue is to highlight recent progress and trends in innovative optical detector technology and its applications. The solicited areas
include (but are not limited to):
•
•
•
•
•
•
•
•

High-speed photodiodes and photomixers
Detectors and focal plane arrays for UV, visible, and IR detection
Avalanche photodiodes and single-photon detectors
Optical detectors based on novel materials and substrates
Photodetectors on silicon using monolithic, heterogeneous or hybrid integration technologies
Coherent optical receivers and integrated photoreceivers for the detection of advanced modulation formats
Microwave photodiodes for analog applications
Optical detectors with applications in fiber optic communications, infrared cameras, and quantum communications.

The Primary Guest Editor for this issue is Andreas Beling, University of Virginia, and the Guest Editors are Meredith Hutchinson, Naval
Research Laboratory, Clint Schow, University of California Santa Barbara, and Jin-Wei Shi, National Central University, Taiwan.
The deadline for submission of manuscripts is June 1, 2017. Hardcopy publication of the issue is scheduled for March/April 2018.
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 document 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.
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

Fiber Lasers
Submission Deadline: August 1, 2017
Hard Copy Publication: May/June 2018
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Fiber Lasers. Fiber lasers are
increasingly becoming the light source of choice for a large range of scientific and industrial applications thanks to their inherent technological
advantages. The purpose of this issue of JSTQE is to present the state-of-the-art in this field through a collection of original and invited papers
ranging from fundamental physics to applications. This special issue will be solely devoted to the most recent developments in fiber laser
technology and will serve as a universal resource for future development. The scope of the issue covers all aspects of theoretical and
experimental fiber laser research including:
• Fiber design and fabrication
• Ultrafast fiber sources
• Fiber-processing techniques
• Fiber frequency comb sources
• Laser architectures and pumping methods
• Fiber supercontinuum sources
• Advances in fiber laser characterization methodologies
• Photonic crystal fibers and lasers
• Nonlinear dynamics of fiber lasers
• Fiber laser pumped frequency conversion schemes
• Ultra high power fiber lasers
• Fiber laser pulse compression and few-cycle sources
• Beam combination of fiber lasers
• Ultra narrow-linewidth and wavelength tunable fiber lasers.
The Primary Guest Editor for this issue is Zhipei Sun, Aalto University, Finland. The Guest Editors are Shibin Jiang, AdValue Photonics, USA;
Amos Martinez, Aston University, UK; Dingyuan Tang, Nanyang Technological University, Singapore; and John Travers, Heriot-Watt
University, UK.
The deadline for submission of manuscripts is August 1, 2017. Hardcopy publication of the issue is scheduled for May/June 2018.
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 document 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.
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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The present and past Editors-in-Chief
of the IEEE/OSA Journal of Lightwave
Technology are proud to present the
special paper collection
A THIRD OF A CENTURY OF
LIGHTWAVE TECHNOLOGY :
JANUARY 1983-APRIL 2016

This special collection contains the
most impactful papers from JLT's third
of a century long history, reflecting on
the progress and impact that lightwave
technologies have had on society.

For a third of a century, the Journal of Lightwave Technology has been publishing
breakthrough research across all aspects of guided-wave optical science, technology, engineering, and applications. Considered by many as the premier journal in this field, it has covered optical fiber and cable technologies, active and
passive guided-wave components, integrated optics and optoelectronics, subsystems, systems, and networks that underpin the Internet. This special collection of
papers published over the course of the journal's history is intended to reflect on
the progress and impact that lightwave technologies have had on society.

To order this unique copy please visit:
http://www.proceedings.com/30331.html

The Journal of Lightwave Technology
Visit www.ieee-jlt.org
December 2016
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ADVERTISER’S INDEX

The Advertiser’s Index contained in this issue is
compiled as a service to our readers and advertisers. The publisher is not liable for errors or omissions although every effort is made to ensure its
accuracy. Be sure to let our advertisers know you
found them through the IEEE Photonics Society
Newsletter.

Advertiser �������������������������� Page #
General Photonics  . . . . . . . . . . . . Cover 2

IEEE Photonics
Society Newsletter
Advertising Sales Offices
445 Hoes Lane, Piscataway NJ 08854
www.ieee.org/ieeemedia

Impact this hard-to-reach audience in their own Society
publication. For further information on product and
recruitment advertising, call your local sales office.

IEEE MDL/Marketing . . . . . . . . . . . . . 11

Zemax  . . . . . . . . . . . . . . . . . . . . . . . . . 15

MANAGEMENT
James A. Vick
Sr. Director, Advertising
Phone: 212-419-7767
Fax: 212-419-7589
jv.ieeemedia@ieee.org

Photonics Society
Mission Statement

Mark David
Sr. Manager Advertising &
Business Development
Phone +1 732 465 6473
Fax: +1 732 981 1855
m.david@ieee.org

Optiwave . . . . . . . . . . . . . . . . . . . Cover 4
Santec . . . . . . . . . . . . . . . . . . . . . . Cover 3

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

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

30 Years of Innovation

Santec’s 6th Generation Tunable laser TSL-710

ALL-NEW Tunable Lasers
TSL-710 and TSL-550
-Premium Performance-

Features

・High output power: >+13 dBm
・Wavelength range available: 1260nm-1680nm
・High wavelength accuracy: ±1pm
・High wavelength resolution: 0.1pm
・High-SNR: 95dB/0.1nm
・High speed scanning up to 100 nm/s
・Continuous Mode-Hop-Free Tuning
・Analog fine tuning, Built-in coherence control
・Flexible operation and software
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U.S.A: +1-201-488-5505 Europe: +44-20-3542-7851
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