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Editor’s
Column

IEEE Photonics Society

Nicolas Fontaine
I hope everyone enjoyed a productive summer! For me, I
spent the summer mentoring interns in addition to travelling to and preparing for many conferences. Additionally, we have been working hard to add new content into
IEEE Photonics Society News. Hope you enjoy!
This summer, the IEEE Photonics Society held the Summer Topicals meeting in San Juan, Puerto Rico. The technical
content and location were both excellent. This issue contains
two summary articles: one about the technical aspects of the
conference, and one about the very successful STEM outreach
events held at the conference. In addition, an article written
by Nikola Alic, Technical Program Chair for the 2017 IEEE
Photonics Conference (IPC), introduces this year’s IPC, which
will be held in Orlando at the time of this publication.
Our second “Get to Know your Society Leadership”
column features Catrina Coleman, the Board of Governors
Vice President of Publications and the Publications Council Chair, in which she discusses the Publications Council’s
challenging task of determining the future of Photonics
Society scientific publications. The next issue will feature
René-Jean Essiambre, Vice President of Membership.
The Young Professionals column run by Dominic Siriani,
Associate Vice President of Communications for the IEEE
Photonics Society Membership Council, covers some of the
non-technical aspects of being an IEEE Photonics Society
member including career advice, networking, and community
involvement. This month, Dom has interviewed Dr. Paul Leisher who in his short career has held positions in academia, government labs and industry. Dr. Leisher shares his wisdom and
tips about networking and building a successful career.
The research highlight article is from Georg Böcher and
colleagues from the Technical University of Munich describing probabilistic shaping for optical communications. Ever
since the revival of coherent optical communications around
2005, which was primarily due to the availability of powerful
digital signal processing, the amount of information that we
can modulate onto a single wavelength has greatly increasing
from 1-bit per symbol using simple on-off keying modulation, to over 6-bits per symbol using sophisticated formats
such as Nyquist shaped 64-Quadrature Amplitude Modulation. However, this is still does not achieve the optimal capacity predicted by Shannon’s information theory. Squeezing the
last bit of capacity out of the fiber channel requires shaping
of the constellations by changing the probability of occupancy of each symbol. After reading the article, I hope you will
understand probabilistic shaping and how important it is to
extract as much capacity as possible from the optical fiber.
In addition, IEEE Photonics Society News is in search of associate editors from Asia and Europe. Primary tasks would
be to help source articles from your region. Please contact
me if you are interested (nicolas.fontaine@nokia.com). As
always, I hope you enjoy reading the articles! I welcome
any feedback, suggestions, and comments. I look forward to
working with you on future issues.
2

IEEE Photonics Society NEWSLETTER

President
Kent Choquette
University of Illinois
Dept. of Electrical and Computer
Engineering
208 North Wright Street
Urbana, IL 61801
Tel: +1 217 265 0563
Email: choquett@illinois.edu
Past President
Dalma Novak
Pharad, LLC
1340 Charwood Road
Suite L
Hanover, MD 21076
Tel: +1 410 590 3333
Email: d.novak@ieee.org
Secretary-Treasurer
Paul Juodawlkis
MIT Lincoln Laboratory
244 Wood Street
Lexington, MA 02421-6426
Tel: + 1 781 981 7895
Email: juodawlkis@ll.mit.edu
Board of Governors
O. Liboiron-Ladouceur
G. Cincotti
C. Lim
B. Eggleton
D. Marom
R. Essiambre
P. Nouchi
K. Hagimoto
S. Poole
T. Kawanishi
L. Rusch
B. Lee
Vice Presidents
Conferences—M. Dawson
Finance & Admin—M. Glick
Membership & Regional
Activities—R. Essiambre
Publications—C. Coleman
Technical Affairs—D. Plant

Newsletter Staff
Editor-in-Chief
Nicolas Fontaine
Nokia Bell Laboratories
791 Holmdel Rd, Holmdel, NJ 07733
732-888-7262
Email: nicolas.fontaine@nokia.com

Associate Editor of North America
Brian T. Cunningham
Professor of Electrical and Computer
Engineering Professor of Bioengineering
Interim Director, Micro and
Nanotechnology Laboratory
Director, Center for Innovative
Instrumentation Technology (CiiT)
University of Illinois at Urbana-Champaign
Micro and Nanotechnology Laboratory
208 North Wright Street
Urbana, IL 61801
phone: 217-265-6291
email: bcunning@illinois.edu
Associate Editor of Central, Latin and
South American
Juan A. Hernandez Cordero
Institute of Materials Research
Department of Rheology and
Mechanics of Materials
National Autonomous University of
Mexico
Circuito Exterior s / n, Ciudad
Universitaria,
AP 70-360; Coyoacán, Mexico,
Federal District,
CP 04510
Email: jhcordero@iim.unam.mx
Staff Editor
Lisa Manteria
IEEE Photonics Society
445 Hoes Lane
Piscataway, NJ 08854
Tel: 1 732 465 6662
Fax: 1 732 981 1138
Email: ipsnewsletter@ieee.org
Communications and
Marketing Manager
Katie Agin
445 Hoes Lane
Piscataway, NJ 08854
Tel: 1 732 562 5564
Email: k.agin@ieee.org

Associate Editor of Australia and Asia
Joel Carpenter
The University of Queensland Australia
Brisbane St Lucia, QLD 4072
Email: j.carpenter@uq.edu.au
IEEE prohibits discrimination, harassment, and
bullying. For more information, visit http://www.
ieee.org/web/aboutus/whatis/policies/p9-26.html.

IEEE Photonics Society News (USPS 014-023) is published bimonthly by the Photonics Society of the Institute of Electrical and
Electronics Engineers, Inc., Corporate Office: 3 Park Avenue, 17th
Floor, New York, NY 10017-2394. Printed in the USA. One dollar per
member per year is included in the Society fee for each member
of the Photonics Society. Periodicals postage paid at New York,
NY and at additional mailing offices. Postmaster: Send address
changes to Photonics Society Newsletter, IEEE, 445 Hoes Lane,
Piscataway, NJ 08854.
Copyright © 2017 by IEEE: Permission to copy without fee all or
part of any material without a copyright notice is granted provided that the copies are not made or distributed for direct commercial advantage, and the title of the publication and its date
appear on each copy. To copy material with a copyright notice
requires specific permission. Please direct all inquiries or requests
to IEEE Copyrights Office.

October 2017

President’s
Column
Kent Choquette

“Research is formalized curiosity. It is poking and prying with
a purpose.”
—Zora Neale Hurston
Why are you a member of the IEEE Photonics Society (IPS)? Is
it because you are enthralled to read the engaging President’s
column that is part of every IEEE Photonics Society News? If not
only for that, our Society’s technical publications undoubtedly
play an important role for advancement of our profession as
well as our individual careers. Last month I discussed the communication and dissemination of photonic advances from the
perspective of technical conferences supported by our Society.
Now I would like to continue the discussion of IPS membership benefits by considering our publication portfolio.
The professionalism and high quality of IEEE publications
has world renown for documentation of applied scientific research and engineering innovation. Every IEEE publication
must satisfy strict publishing protocols (such as two anonymous
technical reviews) and every IEEE publication is periodically
reviewed to ensure the maintenance of these high standards.
Back in June, I participated in the review of one of our publications, and I can vouch for the thoroughness and profundity of
the Technical Activities Board Periodicals Review and Advisory
Committee. Our IPS publications clearly benefit from the IEEE
trademark and their inclusion among the many hundreds of
well-respected IEEE technical journals. It is through our journal excellence that key scientific and engineering advances in
photonic research are reported and documented for all to learn
for the benefit of humanity. For those of us in academia, either
as students or professors, technical publications represent the
“currency” of our research productivity. For industrial photonics
research, technical publications provide the rationale for innovations supporting new applications. Hence, both the photonics profession and our careers are positively impacted by the
successful operation of our reputable IPS publications.
Each of our technical journals has a team of volunteers and
staff who oversee and manage the publication and manuscript
review process. An Editor-in-Chief (EiC) is responsible for each
journal. Under the EiC are several Associate Editors (AEs) and
one or more staff members who are responsible for the review
process of submissions to the journal. Typically, the EiC distributes the submitted manuscripts to AEs with expertise in an
appropriate topical area. The AEs are then responsible for finding reviewers for the submissions and to manage the manuscript review process to the decision phase. Since peer review is
critical quality control process, I encourage us all to participate
when requested as manuscript a reviewer. The AEs typically
make paper recommendations, but the final editorial decisions
rest with the EiC. As you can see, it takes dedicated volunteers
and staff with the sustained support of all of us working in the
photonics profession to make our publications successful.
October 2017

IPS is solely responsible for four archival technical publications, two co-owned archival publications, and IEEE Photonics
Society News. The oldest of our publications is the IEEE Journal
of Quantum Electronics. This journal began in 1965 at the dawn
of laser research and was the first journal devoted to the understanding of quantum electronics phenomena, devices, systems, and applications that emphasize quantum electronics
principles or the interaction of electrons and photons where
quantum and/or nonlinear optical principles are important.
Many seminal papers on semiconductor laser development and
other photonic devices as well as early quantum optics can be
found in this journal. The Journal of Selected Topics on Quantum
Electronics (JSTQE) was added later as a specialty journal published 6 times a year that would highlight and solicit papers
on a particular topic in each issue. Several guest editors are
asked in each issue to organize and oversee the review of invited
and contributed manuscripts all focused around a particular
subject. For example in odd years (including 2017), JSTQE
includes the Semiconductor Laser Special Issue. Therefore,
an issue of JSTQE can represent an historical timestamp for a
technology—it is not surprising this journal has the highest
impact factor among all IPS publications.
The IEEE Photonics Technology Letters (PTL) is our twicemonthly published journal devoted to rapid dissemination of
important technological photonic advances. There may have
been a greater page length distinction between a letter versus a
paper in the past, but the relevance and importance of a paper’s
findings continues as an important consideration for acceptance in PTL. As you may recall during the first few months
of the year, authors of accepted PTL papers are given an option
of presentation of that paper at the IEEE Photonics Conference later in the year. However, the IEEE Photonics Journal (PJ)
holds the distinction of the fastest “sub-to-pub” time. This is
our IEEE-leading open access online-only publication for top
quality research at the forefront of photonics. Contributions
addressing topics ranging from fundamental understanding to
emerging technologies and applications within photonics are
solicited. The online publishing not only provides rapid and
full-access publishing, but it also offers new capabilities to enhance the effectiveness of the published articles, such as color,
multimedia content, simulations, and graphics. By several
measures, PJ is our best performing journal at this time, since
it is enjoying sustained annual page growth as well as steadily
increasingly manuscript submission numbers.
The Photonics Society also joins with other IEEE Societies and the Optical Society to support the Journal of Lightwave Technology and the Journal of Optical Communications
and Networking. These journals roughly cover the physical
and theoretical sides of optical communication, and both
(continued on page 29)
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Research highlights

Probabilistic Shaping for Fiber-Optic Communication
Georg Böcherer (georg.boecherer@tum.de), Patrick Schulte (patrick.schulte@tum.
de), and Fabian Steiner (fabian.steiner@tum.de) Institute for Communications
Engineering, Technical University of Munich (TUM)
Probabilistic shaping is an enabling technology for power-efficient and data rate flexible fiber-optic communication. Recent field trials including transoceanic transmission experiments
confirm the potential of probabilistic shaping. In this article,
we discuss the underlying principles, the benefits for coherent
fiber-optic communication, and ongoing research activities.

Power-Efficient Signaling

1 Introduction
Fiber-optic communication has developed rapidly over the last
decades. With the advent of digital coherent optical transceivers, the optical fiber now has a linear interface for electrical/
optical and optical/electrical conversion. In 2010, the first
commercial 100G transponder was deployed and the ever increasing data rate demands caused by video streaming, mobile
traffic, cloud applications and machine-to-machine communication have led to intense R&D activities in academia and industry for increasing data rates. Currently, 400G transponders
are entering the market and the quest for higher data rates will
continue during the next decade. Probabilistic shaping plays
a key role for the next generation of optical transponders, and
it has already found its way into the portfolio of equipment
manufacturers [1, Section V.A].
This article is organized as follows. In Section 2, we review
coherent wavelength-division multiplexing (WDM) and identify
key challenges to increase data rates. We then discuss in Section 3
the principles of probabilistic shaping. In Section 4, we highlight the practical benefits of probabilistic shaping, and Section 5
summarizes current research activities.

2 Coherent Fiber-Optic Communication
2.1 Wavelength Division Multiplexing (WDM)
WDM divides the available frequency band into a grid of channels of width W Hz. Accordingly, each WDM channel occupies
a bandwidth of W Hz. Polarization-division multiplexing
(PDM) has the coherent transmitter modulate data onto
two polarizations, and in each polarization the in-phase and
quadrature components of the carrier are modulated separately.
In total, the transmitter can modulate onto four real dimensions
per channel. We follow common terminology and combine the
in-phase and quadrature components to one complex symbol.
Figure 1 illustrates the digital interfaces for one polarization
using quadrature phase shift keying (QPSK). The transmitter
maps m = 2 bits to one QPSK symbol which occupies one
time-frequency slot of duration T and bandwidth W. Suppose
the grid width is W = 50 GHz. If we choose the symbol rate 1/T
to be at most the bandwidth W, then the data rate is at most 2
polarizations × 2 bits/QPSK symbol × 50 GHz = 200 Gbit/s.
4
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2D Shaping

Probabilistic
Shaping

Conventional quadrature amplitude modulation (QAM) systems use the signal points with equal
probabilities. The input distribution is thus uniform and the transmitted QAM sequence has a histogram that looks like a cube, with the vertical dimension displaying the occurrence frequency of each
QAM symbol. Two-dimensional (2D) shaping uses
signal points within a circle (2D sphere) with equal
probability, and the resulting histogram resembles
a disc. The bell-shaped Gaussian distribution has
maximum power efficiency. Probabilistic shaping
imitates a Gaussian distribution on the signal
points and uses signal points with lower power more
frequently. Probabilistic shaping is realized by using signal points from a high-dimensional sphere
with equal probability and/or by generating a
non-uniform distribution using a distribution
matching algorithm.

Nomenclature
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symbol rate
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bits/QAM symbol
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information rate
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bits/QAM
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bits/s/Hz/
polarization
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F i g 1 . Digital interfaces for one polarization. The receiver DSP outputs a noisy version of the transmitted QPSK symbols.
The noise includes all uncompensated impairments including non-linear distortions and amplifier noise.

Consequently, higher-order modulation, i.e.,
modulation formats with more signal points than
QPSK, are indispensable to build transponders
with data rates larger than 200 Gbit/s.
Higher-order modulation is indispensable for
high data rate WDM transponders.

FEC
Encoder

Source Bits

(C)
Source Bits

DM

FEC
Encoder

BitMapper
(B)

(A)

BitMapper

2.2 Noise and the Shannon Limit
At the receiver, the decoder detects the transmit- Fig 2. Uniform and shaped 64-QAM transmission.
ted symbol from the noisy digital signal processor
(DSP) output, as visualized in Figure 1. This
causes a conflict: to increase spectral efficiency, we
must increase the number of signal points, i.e., switch to
3 Probabilistic Shaping
higher-order modulation. To make detection more reliable,
Probabilistic shaping comprises techniques to combine powerwe must increase the distance between neighbouring signal
efficient signaling with FEC and higher-order modulation.
points. Both operations increase the launch power. However,
Different approaches have been proposed for fiber-optic comlarge launch power generates non-linear distortions in the
munication, e.g., [4]–[7]. In the following, we discuss probaoptical fiber [2] and the system fails to operate reliably. To
bilistic amplitude shaping (PAS), the technique we proposed
simultaneously achieve high spectral efficiency and reliable
in [6] and which was validated experimentally in [8] and in a
detection requires power-efficient signaling and forward ertransoceanic transmission [9].
ror correction (FEC) at the receiver. Advanced FEC can lead
to power savings of up to 12 dB net coding gain (NCG).
3.1 Power-Efficient Signaling
Shannon’s channel capacity provides a sharp limit up to
Figure 2 illustrates the principle of probabilistic shaping. Conwhich error correction is possible. In additive white Gaussian
sider the 64-QAM constellation in Figure 3. It contains signal
noise (AWGN), the maximum spectral efficiency for reliable
points of different powers. We can improve power efficiency by
transmission is determined by Shannon’s capacity formula C
modulating onto only the 32 QAM symbols (shown in blue) that
= log2 (1 + SNR) bits/s/Hz [3], where SNR is the signal-tolie within a circle rather than all 64-QAM symbols. The simplest
noise ratio.
approach is of course to parse the bits at position (B) into 5-bit
blocks that index the 32 QAM symbols. However, we consider an
To achieve both high spectral efficiency and reliable
alternative approach to illustrate the shaping principle. we walk
transmission requires power-efficient signaling and
backwards through the transmitter chain displayed in Figure 2.
advanced FEC.
At the bit-mapper output (A), we first identify the 32 QAM
symbols within the circle. We then look which coded bit se2.3 Quadrature Amplitude Modulation
quences at the bit-mapper input (B) map to these low-power
Next generation 400G transponders use QAM with 16 signal
QAM symbol sequences. We then move another step to the left
points (16-QAM). Source bits are FEC encoded and mapped
and identify the bit sequences at the FEC encoder input (C) that
to QAM symbols. Each of the 16-QAM symbols is used with
map to the low-power coded bit sequences.
the same probability, i.e., the input distribution looks like a
cube, as illustrated in the info box “Power-Efficient SignalThe transmitter should encode into low-power sequences
ing”. Note that the outermost 16-QAM symbols require 9
of QAM symbols.
times more signal power than the innermost QAM symbols,
which shows that conventional QAM modulation is inherently
Since not all source bit sequences map to low-power QAM
power inefficient.
symbols, we must add another device, the distribution
matcher (DM), between the source bits and the FEC encoder.
Conventional QAM is inherently power inefficient.
The task of the DM is to map source bits to low-power bit
October 2017
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F i g 3 . 64-QAM bit-mapper. The 4-bit labels below each point correspond
to the amplitude bits of the in-phase and quadrature components and
address the signal point within a quadrant. 2 bits select the quadrant
and correspond to the sign bits. In total, 6 bits map to one 64-QAM
symbol.

sequences. This is in general difficult, since the FEC encoder
adds additional bits (‘check bits’) for error correction, which
are not directly controlled by the DM. In [6], we propose
PAS, a layered architecture that provides a simple solution to
realize the DM and its integration with FEC encoding.
3.2 Probabilistic Amplitude Shaping (PAS)
The basic principle of PAS is as follows. Consider again the
64-QAM bit-mapper in F igure 3. The 64-QAM constellation consists of four quadrants. Four bits (‘amplitude bits’)
choose the QAM symbol within a quadrant, and thereby its
amplitude, while two additional bits (‘sign bits’) choose the
quadrant without changing the QAM symbol amplitude. To
achieve power-efficient signaling, it is therefore enough to
shape the amplitude bits; the sign bits can be chosen freely.
This allows for the layered PAS architecture in Figure 4:

source bits
amplitude bits

the DM shapes amplitude bits, and the
check bits of the systematic FEC encoder
are mapped to sign bits, without disturbing
the amplitude distribution imposed by the DM.
In our 64-QAM example, the amplitude DM
can be realized by the look-up table (LUT) in
Table 1.
PAS generates low-power amplitude sequences
in the shaping layer and sign sequences in the
FEC layer.
3.3 Information Rate Adjustment
We next compare the information rates of the
uniform and the shaped scheme. In our example, both schemes use the bit-mapper from
Figure 3, so both schemes have the gross rate
m = 6 bits per QAM symbol. Suppose the
uniform scheme has a binary FEC code rate
RFEC = 2/3 source bits/coded bits, so that
the information rate is RFEC · m = 4 bits per
QAM symbol. The amplitude DM in Table 1
of the shaped scheme has rate RADM = 3/4
source bits/amplitude bits. Using the same FEC
code would thus lead to the reduced information rate RADM · RFEC · m = 3 bits per QAM
symbol. We adjust this by using the fraction
c = 50% of the sign bits for source bits, i.e., we
increase the DM rate to RDM = 4/5 by copying
2 · c = 1 additional source bit to the DM
output. This requires increasing the FEC rate
to R'FEC = 5/6. The adjusted rate is RDM . R'FEC . m
= 4 bits/QAM symbol. Since R'FEC > RFEC, probabilistic shaping has reduced the FEC overhead.
Probabilistic shaping reduces the FEC overhead.

3.4 Exploiting Non-Uniform Distributions at
the Receiver
The probabilistic shaping decoder compensates the reduced
FEC overhead by exploiting the statistics of the power-efficient
sequences. Figure 5 shows how the selection of low-power
signal points in 2D translates into non-uniform distributions
in the in-phase and quadrature components. The receiver
exploits these modified statistics. A soft-decision (SD) FEC
decoder uses the non-uniform statistics as a priori knowledge
and a hard-decision (HD) FEC decoder benefits from a more
reliable demapper output, since the non-uniform distribution
allows for an increased distance between the signal points
without increasing the launch power.
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Table 1: Amplitude DM-LUT to select 8 low-power signal points out of 16.
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F i g 4 . The layered PAS architecture. FEC encoding is done with a systematic generator matrix G = [I |P] where I is an
identity matrix and P is the parity forming part. In the diagram, the amplitude bits and a fraction c of sign bits are copied to the bit-mapper input. Implicitly, this corresponds to the multiplication with the identity matrix I . This leaves the
amplitude bit distribution imposed by the DM unchanged. The parity forming part P calculates check bits, which are used
for the remaining fraction 1 - c of sign bits and which are also passed to the bit-mapper input.

The receiver should exploit the non-uniform QAM statistics
at the FEC decoder.

4 Benefits of Probabilistic Shaping
In the following, we summarize the advantages of probabilistic
shaping in the presence of AWGN and highlight their implications for the overall transceiver design.

4.2 Increased Flexibility
PAS is inherently information rate flexible with a single
modulation format and FEC code rate, as the DM can adjust
the information rate with fine granularity. Consequently,
both short and long links can be served by the same transponder. This flexibility is highlighted in Figure 6, where it
is shown that PAS enables the use of intermediate constellation sizes, such as 32-, 36-, 44- and 52-QAM by setting the
October 2017

In-Phase

Quadrature

Fig 5. Signaling on the 2D sphere translates into non-uniform
distributions in the 1D in-phase and quadrature components.

6
64-QAM
Achievable Information Rate
(Bits/QAM Symbol)

4.1 Increased Spectral Efficiency
Information-theoretic arguments determine rates that serve
as benchmarks for code design. Highly optimized codes can
nowadays operate close to such information rates.
In Figure 6, we show achievable information rates for different shaped and uniform QAM constellations for AWGN
channels. Probabilistic shaping gains by 0.5 dB to 1 dB over
the uniform 16- and 64-QAM reference for the entire SNR
range.
We remark that an upper bound on the shaping gain of
1.53 dB [10] was derived for a linear AWGN channel and
applies for square constellations at asymptotically large signal-to-noise ratio (SNR) and for a large number of constellation points.
In Figure 7, we show the bit error ratio (BER) curves of
optimized spatially coupled LDPC codes. At R = 4 bits/QAM
symbol, the BER curves are within 1 dB of the corresponding achievable information rates and shaped 64-QAM is
0.96 dB more power-efficient than uniform 64-QAM in
terms of BER.

52-QAM
5
44-QAM
36-QAM
4

32-QAM

3
8

10

12

14
16
SNR (dB)

18

20

Fig 6. Achievable information rates for shaped 64 ( ), 52
( ), 44 ( ), 36 ( ), 32 ( ) QAM formats (all using the same
64-QAM bit-mapper). At the information rate R = 4 bits/QAM
symbol, shaped 64-QAM ( ) is 0.87 dB more power-efficient
than uniform 64-QAM (- - -).
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with one modulation format (64-QAM) and one FEC (overhead = 20%). Apart from this flexibility, reach improvements
of around 40% were observed: The reach for the 300 Gbit/s
setting could be extended by 480 km, while the reach for
200 Gbit/s was extended by 960 km.

10−2
10−3

5 Conclusions and Future Directions

10−4
10−5

0.96 dB

10−6
12.6 12.8

13 13.2 13.4 13.6 13.8
SNR (dB)

14

Fig 7. At the information rate R = 4 bits/QAM symbol, probabilistic shaping improves the power efficiency of the considered spatially coupled LDPC codes by 0.96 dB for a BER of
1 × 10-5.

p robability of the corresponding outer constellation points
to zero.
Transmission experiments and field trials [8], [9] have
demonstrated the data rate flexibility under practical conditions. The results of [8] are depicted in Figure 8 with target
data rates of 200 and 300 Gbit/s. While the uniform reference
schemes required two modulation formats (16-QAM and 64QAM with different FEC), the shaped results were obtained

5.1 Shaping Algorithms
To achieve the full shaping gain and flexibility, the DM must
operate in very high dimensions determined by the DM block
length. Look-up tables as in Table 1 quickly become infeasible.
We therefore must resort to algorithmic distribution matching
[11], [12], i.e., algorithms that map efficiently into low-power
sequences. For fiber-optic communication, the key challenge is
to cope with the throughput requirements, which make massive parallelization indispensable.
5.2 Forward Error Correction
FEC codes with SD decoding show superior performance
and integrate seamlessly with the probabilistic shaping layer, since the non-uniform statistics can be fully exploited
[13]. Challenges of FEC code development for fiber-optic communication are the strict performance requirements in terms of
data rate and reliability. With the next generation CMOS technology, the throughput requirements are likely feasible. The
key challenge for FEC development is the required BER of 1 ×
10–15, which is difficult to assess with existing computational
resources [1, Section V.D].

384

Information Rate (Bits/QAM Symbol)

6
64-QAM Shaped
64-QAM Shaped
16-QAM Uniform
64-QAM Uniform
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320

5
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256
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224

OP2 192

Ref2

3
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960

1,440

1,920
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2,880
3,360
Distance (km)

3,840

4,320

4,800

Net Data Rate (Gbit/s)

Bit Error Ratio (BER)

10−1
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F i g 8 . Flexible rate adaptation by probabilistic shaping. Using the same FEC code and the same 64-QAM bit-mapper, the
transceiver operates at 200 Gbit/s and 300 Gbit/s by changing the input distribution. For 200 Gbit/s, some signal points
are assigned probability zero so that only 36 of the 64 signal points are used. In addition to its flexibility, probabilistic shaping achieves an increased reach as compared to uniform signaling. The results shown are from the transmission experiment
reported in [8].
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5.3 Signaling for the Non-Linear Fiber
The nonlinear distortion caused by the optical fiber increases
with launch power. Above a certain power level, the nonlinear distortions become so severe that existing transponders cannot mitigate it, which limits the spectral efficiency.
Several studies investigate signaling strategies that account
for the nonlinearities of the optical fiber [14] and capacity
limits [15].
5.4 Digital Signal Processing
The reported probabilistic shaping experiments rely on
pilot-aided channel equalization, while for conventional
modulation, blind channel equalization is widely used. Existing channel equalization algorithms must be adapted to cope
with the different constellations and non-uniform probability
distributions.
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Get to Know your Society Leadership
Dr. Catrina Coleman, Board of Governors Vice
President of Publications and Publications Council
Chair, 2015–2017
What is your current
professional role?
Currently I am a professor
in Electrical and Computer
Engineering at the University of Texas at Dallas.

Tell us a little
about how
you gravitated
toward the field of
photonics.
I come from Scotland where
you start high school at
about 12 and stay there for
five or six years before going on to university. I was
able to study physics for all
six years I was there. We
had a great physics teacher,
Mr. Fraser. He was really
enthusiastic about the subject and had a good sense of
humor. He had little jokes
and stories that he told us
in class. Part of the syllabus
for the fifth year covered a
bit about semiconductors
and that caught my imagination. I don’t know why, but learning the basics about band
structure, doping, and that charge is carried by holes as well as
electrons was interesting to me.
As an undergraduate, I continued to enjoy courses on semiconductors and devices so I chose the area for my postgraduate work. I really started working on photonic devices when I
was a postdoc and found it very interesting (obviously). I enjoy
understanding the physics of what is happening in the devices
and using that to engineer their properties.

What about our Society’s mission and work
really motivate you?
The Society has provided me with a structure that has helped
me to build my career. Without its publications and conferences I wouldn’t have been able to tell others about my work
or meet so many people that are working in the same area. I
know that there are other societies outside the IEEE that also
publish journals and organize conferences, but for my work in
semiconductor photonic devices the IEEE Photonics Society is
my professional home. I think that it is important to support it
10
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and volunteering is a way
to give back for the work
others have done for me in
reviewing my papers and
organizing conferences I
have attended.

What role does the
Vice President of
Publications play?
The basic role is to ensure
that everything is in place
to keep the Society journals running smoothly. For
example, we need to make
sure we have an Editorin-Chief in place for each
journal, support the EiC’s,
and help them with problems that may arise.
It is also important to
liaise with other Societies
that are co-sponsors of our
joint journals. We review
how well the journals are
doing in terms of submissions, impact factors and
finances. In addition, I am
trying to take a more strategic view and try to plan for the future.
I want to add that I have a lot of support from Doug Razzano, our Society’s Associate Executive Director, as he does the
real work and keeps me straight with everything!

What specific assets do you bring to the
table as a Board member?
I think that an important quality for being a board member
is to be a team player. You need to be able to recognize good
ideas and help to develop them into something that is useful.
This involves thinking about them critically and discussing
the ideas with others in order to develop them into useful actions. I have always enjoyed working with others in this way
in my research so I think that this is a particular asset I bring.

What do you want to accomplish as a board
member this year? What challenges have
you faced?
Well, I am coming to the end of my three-year term and I have
not been able to see through what I set out to do. I have been
October 2017

there be a photonics archive? I am hoping that we can have
some answers by the end of the year to pass onto the next VP
of Publications.

Share with us something fun about yourself!
My husband says that I should tell you that I am “OCD” like
Sheldon Cooper of the “Big Bang Theory” television show—
but my house and office would be much tidier if I were! I think
one of the things he finds interesting is that I like to cook and
bake. He particularly likes the baking! I like making things
and seeing if they turn out to be enjoyable to eat. I have to
add that one of my sisters tells me that I cook as though I were
doing a chemistry experiment. That’s just my inner scientist
revealing itself.

How can IEEE Photonics Society members
contact you?
Members can reach out to me at catrina.coleman@utdallas.edu.

IMAGE LICENSED BY INGRAM PUBLISHING

working with the Publications Council to try to make a plan
for how our journals will evolve over the next 10 or 15 years.
This is difficult as none of us has a crystal ball. About 10 years
ago there was a review of publications that resulted in the creation of Photonics Journal. PJ has been a great success, but it is
now time to try to figure out what we should do to position
our journals for the future. Our community has mostly moved
away from print copies and almost everyone now finds papers
online. Even the way we look for the latest papers has changed.
People used to look at the contents page of the latest issue—
now we search online for the latest papers and are more agnostic about journal titles. In the past, the Society could depend
on its reputation for high-quality publications to be one of the
first of the photonics journals to be searched but no longer. The
quality is still there in our journals, it is the search practices of
our community that have changed. The Publications Council
and I are trying to address questions such as the right number
of different journals and how they should be organized. Should
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and its Members inspire a global
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Young Professional Spotlight

Creating a Network without Boundaries:
A Conversation with Dr. Paul Leisher
By Dominic Siriani, Associate Vice President of Communications, IEEE Photonics
Society Membership Council
Dr. Paul Leisher is an electrical engineer with a
research and development focus on high-power
diode lasers. He has worked in all three major
“silos” of R&D employment: industry, academia,
and government. At a glance:
• Worked at nLight Photonics from 2007
through 2011, ascending to the position of
Manager of Advanced Technology
• In 2011, became an Associate Professor of Physics and Optical Engineering at Rose-Hulman Institute of Technology
• Concurrent to employment at Rose-Hulman, ran a consulting firm specializing in semiconductor lasers
• Took on a part-time position as Director of Advanced
Lasers for Freedom Photonics in 2015
• Currently a Senior Engineer at Lawrence Livermore National Laboratory supporting the National Ignition Facility and Photon Sciences Directorate as of March 2017

Industry, Academia, and Government
Just one decade into his career, Dr. Leisher has already had
myriad experiences, having held positions in commercial industry, academia, and now at a government lab. This makes
Leisher one of few who has dipped his feet (and in some cases
taken a few laps) in all three traditional pools of post-graduate
employment. He is living evidence of inter-institutional mobility, and that’s why we begin our journey here.
For Dr. Leisher, the three different employment sectors of
the photonics industry really aren’t so disjointed. In fact, to
hear him describe it, they sound like three pieces that make a
whole, all with distinct roles but working towards a common
goal (insert your favorite sports, music, mechanical, etc. analogy here). He sees no barriers to interaction and collaboration:
“Those lines of communication and actual work were always
open, and I’ve never felt like they’ve been closed.” For example,
while in industry, he routinely applied for government funding,
in the process no doubt having a back-and-forth that influenced
the trajectories of both sectors. Simultaneously, he collaborated
with academia on pieces of research not yet ready for the industrial stage. This sort of trend, he’s found, exists no matter where
your actual home is: “In all three places, I couldn’t have done
my job without the other two places being present in my life.”
12
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Rose-‐Hulman Institute of Technology/
Bryan Cantwell.

Career Profile

What’s striking isn’t any of the differences
between the various places Leisher has worked…
it’s the commonality. As his career has progressed, “in many ways the job has stayed the
same, especially with regards to the dissemination of and collaboration on technical work.”
This is a key point, a theme of success in our
field of photonics, and it leads us to...

Build Your Credibility, Build Your Network
“The three most important words that I know are, ‘I don’t know,’”
Leisher divulges. Why? Well, they are “the three best words you
can use to help establish technical credibility.” There’s no doubt
that technical credibility is the foundation on which your career is
built, but it certainly seems like a nuanced and elusive thing. You
might think that “I answered that question right” or “I just published a very insightful article” might tack on a few points to your
“credibility score.” And you’re probably correct in that thinking.
What’s insightful here, though, is that Dr. Leisher points
out that, almost counterintuitively, admitting when you don’t
know something adds to your trustworthiness and credibility
too. “To me the most powerful way to build technical trust is
when talking with people to establish firm boundaries on what
you do know vs. what you don’t know.”
Of course, the process doesn’t just end with you throwing up
your hands and saying, “Well, I don’t get it.” Technical credibility is built both on technical trust and the ability to produce
actual technical information of value. So when you don’t know
something, what should you do? Pretty obviously, go find the
answer! As Dr. Leisher puts it, “That’s something that I do with
[students], suppliers, and coworkers… if I don’t know something
but I think I have an idea, I start by saying, ‘Well, here are the
things that I do know. Let’s see how they build toward the question that you’re asking and see if we can figure it out together.’”
And this isn’t just some down-the-road eventuality. You’re
living it now, and it’s perhaps most crucial in the early stages of
career development. “That building of technical trust is critical; it’s what happens in the initial part and maybe first year or
so when you’re on the job. And once it’s established, the level
of technical trust that you’ve built with your coworkers, your
suppliers, etc. really limits what work you can get done or how
effective you actually can be at your job.” So don’t wait or think
October 2017

what you’re doing now won’t matter for your future. Create a
reputation for yourself that you can be proud of… now!

Work Hard, Get Noticed
Of course, having a reputation for credibility is only one piece.
Certainly you also need a reputation for producing results
through talent and hard work. At this point, I could ramble
on about gumption, one of my favorite topics, but I’ll let
Dr. Leisher give you a firsthand taste of what that is instead. For
example, as he expresses, don’t just sit back and wait for things
to happen. Take initiative! “That was a very deliberate thing
that I did. I didn’t just let my network organically evolve. From
the day that I started at nLight, I pushed to go to every conference that I could and to give as many talks as possible.” This
is thematic with Leisher—you need to push hard toward your
goals, especially when it comes to getting recognized.
And it pays off. If you pay your dues early (much like building technical credibility at a young stage), things start falling into
place. For Dr. Leisher, it happened like this: “A few years later
you’re no longer the guy going up to other people trying to introduce yourself; you’re the guy that other people are coming up to
you trying to introduce themselves, and then your network grows.”
Dr. Leisher has a couple of nifty tips, too, for working on building your network. First off, don’t pass up on opportunities to get
out there and interact with people. Moreover, recognize the inherent value of some of these networking opportunities that others overlook. His example—conference poster sessions. “I would
intentionally ask for a poster because of the foot traffic and the
self-selection of people. It’s a relaxed atmosphere to meet people,
trade business cards, talk to them. Those poster sessions were great
for networking and meeting people.” As he notes, a lot of people
look at a poster as a downgrade from an oral presentation; in fact,
a poster has separate value (and in fact very high value) of its own.
It’s a matter of putting the right tool in the right hands.
Secondly, don’t pass up on opportunities to get out there and interact with
people. Huh, that sounds vaguely familiar. Many (most? all?) in our
community at times have hesitations about publishing their work
or attending conferences. This, of course, can be healthy in that it
can help maintain high standards of excellence. However, it can also
become unhealthy when someone unwarrantedly holds back out of
fear of failure, perfectionism, etc. As Leisher puts it, you need to get
past these fears and work around any other roadblocks. You can’t
judge your own work in a vacuum, and you potentially miss out
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on a lot of opportunities if you choose to do that. Leisher goes on to
say that he thinks authors shouldn’t wait to publish only their best
results. The publication of incremental results can also be valuable
as it both gives the community the opportunity to decide what is or
is not important and gives the author additional exposure.

And Enjoy the Fruits of Your Labor
So there’s no cheat code to unlocking the secret to career success (at least not that we’ve found yet, but stay tuned and
maybe we’ll uncover something revolutionary in this series). It
takes hard work, risks, flexibility, integrity, and on and on. So
what’s the payoff? Well, I’m sure it differs for everyone, but for
Leisher, he admits, “Part of me feels like I’ve somehow managed to scam the universe by becoming one of the few people
who get to work on lasers.” Ok, yeah, that does sound cool.
But beyond that, there are so many other perks that come along
with a career in this special field of photonics research. One big one
for Dr. Leisher—travel. “You can study photonics to see the world,
and I have been able to do that.” Conferences, workshops, sponsor
visits, invited lectures, industry site visits… all of these things are
integral pieces of the photonics industry, and they almost invariably eventually bring you somewhere new and exciting.
All-in-all, it’s a pretty great package deal for Dr. Leisher:
“I’m working on something cool. I enjoy it a lot, and I get
paid. That’s pretty sweet.”

The Highlights
• It might not always seem like it, but mobility between
industry, academia, and government exists, and communication between them all is essential.
• Build your technical credibility through honesty and determination… say, “I don’t know, but I/we will find out.”
• Work hard and take initiative. You are your own best
salesperson (just keep in mind tip #2 about what and how
you’re selling).
• One additional tip to current students: your GPA matters.
While it might not reflect how smart you are or how much you
know, it does reflect your ability to meet objectives. And this
skill is usually much more important to prospective employers.
• Join the photonics community and see the world!
• Check out #PhotonicsWorldTour and tag your own photos on
Facebook, Twitter and Instagram to connect with Photonics
Members from around the world!
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News
University of Arizona Selected for High-impact,
Industrial Demonstration of New Integrated
Photonic Cryogenic Datalink for Focal Plane Arrays
The American Institute for Manufacturing Integrated Photonics (AIM
Photonics), a public-private partnership advancing the nation’s photonics manufacturing capabilities,
announced the winner of a proposal
call for a new Defense Department Government Directed Project for photonic integrated circuit (PIC) data links for cryogenic
focal plane arrays (FPAs).
The $1,200,000 U.S. Department of Defense (DoD)
project, along with an additional $400,000 in matching
funds from a team led by the University of Arizona (UA),
will support a consortium that includes Sandia National
Labs, Raytheon (RTN) and other aerospace firms engaged
in FPA technology.
The project will encompass the design, fabrication and
test of cryogenic PIC-based datalinks for FPA readout and
has the potential to strongly advance imaging capabilities for
national defense applications. Capitalizing on the national
reach and capabilities of this unique consortium, the PICs
at the heart of the project will be manufactured in the AIM
Photonics silicon photonics fabrication facility at SUNY
Polytechnic Institute in Albany, New York, and could also
lead to fabrication opportunities at AIM Photonics’ Test, Assembly, and Packaging (TAP) facility, which is being built in
in Rochester, New York.
“When you consider the rapid pace of growth in both the
FPA size and the required data rates, conventional electronic
readouts become limited because they are both a heat source
and a communication bottleneck,” says Dr. Robert Norwood, a
Professor of Optical Sciences at the University of Arizona, and
Principal Investigator for the Program.
UA’s extensive experience in cryogenic FPAs and integrated
photonics, working in concert with major contractors of the

defense industrial base, will target a
design and development methodology
that provides a common PIC datalink
solution across multiple system needs
and environments.
“We are proud to partner with
the DoD, the University of Arizona, and our industrial
members in the development of this critical technology,”
said Michael Liehr, Ph.D., CEO of AIM Photonics. “The design and development infrastructure we have developed is
state-of-the-art, and a key benefit for the team as they create
this next integrated photonics technology.”
Dr. Frank Jaworski, Program Manager, Emerging Technology, Raytheon Vision Systems, added, “Raytheon regards
the integration of photonic integrated circuits with focal
plane arrays as a critical path for the development of future
DoD imaging systems vital to the nation’s security. We look
forward to the University of Arizona’s leadership of the consortium and utilizing their expertise in developing this key
technology.”
Neil Supola, Chief of the Infrared Focal Plane Array Branch
at the Army’s Night Vision and Electronic Sensors Directorate, and Government Program Manager for AIM Photonics,
noted that, “This program is a great opportunity for the Department of Defense to leverage advances in integrated photonics manufacturing being realized by the Manufacturing
USA program together with its state, industrial, and academic
partners. The scope of industrial participation on this project highlights the relevance photonic integration has within
the DoD community, and this project’s inherent potential to
make a large impact.”
Excerpts AIM Photonics. Press release by © 2017 SUNY Polytechnic
Institute.

AIM Photonics’ Ed White Named Chair of National
Photonics Initiative
The National Photonics Initiative (NPI), an alliance of top scientific societies uniting industry and academia to raise awareness of photonics, formally announced that Edward (“Ed”)
White, associate vice president of Test, Assembly and Packaging and corporate outreach for AIM Photonics, will succeed
14
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Alan Willner as chair of the NPI Steering Committee. White,
who has served on the NPI Steering Committee since December
2015, will assume his new role as chair effective immediately.
“I am delighted to announce that our distinguished friend
Ed White will become the next chair of the NPI Steering
October 2017
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 ommittee,” said Willner. “As a longtime leading voice withC
in the optics and photonics community, Ed brings a wealth of
wisdom and private-sector expertise to the NPI. I know that
there are truly great things to come under his leadership.”
Serving as a Corporate Outreach Executive for AIM Photonics, Ed is responsible for: identifying companies that would
participate in and benefit from improvements in the manufacturing of photonic integrated circuits; educating the community about the merits of photonic integrated devices; and
increasing membership in AIM Photonics. He is also focused
on AIM Photonics’ sustainability post-government funding. In
addition to these duties, Ed is the associate vice president of
AIM Photonics’ Test, Assembly and Packaging business located in Rochester. In this role, Ed is responsible for launching the
new AIM Photonics facility and ongoing business operations.
A native of New York State, Ed began his career at Kodak after
earning a Bachelor of Science in Mechanical Engineering from
the University of Rochester. He later went on to earn his MBA,
also from the University of Rochester. After leaving Kodak in
2009, Ed founded Edward White Consulting, LLC.
“It is an honor to serve as chair of an organization that for
the past several years has successfully united our community
to advance optics and photonics in the United States,” said
White. “I extend my deepest thanks to Alan Willner for his
years of leadership and friendship. We are enormously grateful
for his dedication and passion for our industry, and applaud his
many accomplishments as chair of the NPI.”
During his term (August 2015–July 2017) as chair, Willner worked to identify key optics and photonics technologies that could benefit different areas of critical importance
to the US, including future high performance computing and
quantum information systems. He also oversaw efforts to establish a task force to develop a white paper and cancer technology road map to accelerate progress in cancer diagnosis.
The NPI’s many congressional wins during Willner’s term

include passage of the American Innovation and Competitiveness Act, which was signed into law by President Obama;
successful support of the 21st Century Cures Act, also signed
into law by President Obama; and securing optics and photonics internships language in the Senate-introduced Carl D.
Perkins Career and Technical Education Act (CTE) in September 2016.
“As a community, we have made wonderful progress, and I
am quite optimistic that optics and photonics will continue to
flourish for the betterment of society,” added Willner. “It has
been a great privilege to be part of this unique collaboration,
and I look forward to assisting Ed and continuing the work as
a member of the NPI Steering Committee.”
Willner succeeded Tom Baer, who served as chair of the
NPI from its inception in May 2013 through July 2015. Baer,
Willner and White served together on the National Academies committee that drafted, Optics and Photonics: Essential
Technologies for Our Nation—the report that recommended a
national photonics initiative.
SOURCE: The National Photonics Initiative (NPI)

Device That Revolutionized Timekeeping Receives
an IEEE Milestone
The atomic clock, invented in 1948, paved the way for GPS.
The invention of the atomic clock fundamentally altered the
way that time is measured and kept. The clock helped redefine
the duration of a single second, and its groundbreaking accuracy contributed to technologies we rely on today, including
cellphones and GPS receivers.
Building on the accomplishments of previous researchers, Harold Lyons and his colleagues at the U.S. National Bureau of Standards (now the National Institute of
Standards and Technology), in Washington, D.C., began
October 2017

working in 1947 on developing an atomic clock and demonstrated it to the public two years later. Its design was
based on atomic physics. The clock kept time by tracking
the microwave signals that electrons in atoms emit when
they change energy levels.
This month the atomic clock received an IEEE Milestone.
Administered by the IEEE History Center and supported by
donors, the milestone program recognizes outstanding technical developments around the world.
IEEE Photonics Society NEWSLETTER
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Most of the concepts that led to atomic clocks were developed by physicist Isidor Isaac Rabi and his colleagues at Columbia in the 1930s. Rabi in 1939 informally discussed with
scientists at the National Bureau of Standards his idea of applying the team’s molecular beam magnetic resonance technique
as a time standard. He first measured a cesium atom’s resonance frequency in 1940, estimating the frequency at 9191.4
megacycles. That was close to the number that later would define the second. For his work, Rabi received the 1944 Nobel
Prize in physics. But atomic clock research at Columbia was
halted during World War II.

Source: IEEE

An Atomic Breakthrough

Edward U. Condon [left], director of the National Bureau of
Standards, with Harold Lyons, inventor of the ammonia absorption cell atomic clock [above].

A Brief History of Timekeeping
For thousands of years the reference for timekeeping was the
Earth’s rotation rate—which was limited in accuracy. In the
1920s the quartz crystal oscillator circuit was invented. It kept
time according to the mechanical resonance of vibrating crystals of piezoelectric material—which created electrical signals
with a precise frequency. The circuits were accurate enough to
measure and record variations in the Earth’s rotation, but they
were still limited in performance and sensitive to environmental changes.
Physicist James Clerk Maxwell was perhaps the first to
recognize that atoms could be used to keep time. In 1879
he wrote to electricity pioneer William Thomson, suggesting that the “period of vibration of a piece of quartz crystal”
would be a better absolute standard of time than the mean
solar second (based on the Earth’s rotation) but would still
depend “essentially on one particular piece of matter” and
therefore would be “liable to accidents.” Maxwell theorized
that atoms would work even better as a natural standard of
time. Thomson wrote in the second edition of the Elements
of Natural Philosophy, published in 1879, that hydrogen
atoms, sodium atoms, and others were “absolutely alike in
every physical property” and “probably remain the same so
long as the particle itself exists.”
Atomic clock experiments didn’t begin until nearly 60
years after the correspondence between Maxwell and Thomson. Early experiments in the 1930s and 1940s were made
possible by rapid advances in quantum mechanics and microwave electronics.
16
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Lyons and his NBS colleagues began designing their atomic
clock in 1947 and had a working prototype by 1948. Based
on the frequency of the microwaves emitted by the ammonia
molecule, the clock was not accurate enough to be used as a
time standard, but it did prove the concept. In 1955 Louis
Essen, a physicist at the U.K. National Physical Laboratory,
outside London, built the first atomic clock accurate enough
to be a time standard.
Before atomic clocks, the second was defined by dividing
astronomical events, such as the solar day or the tropical year,
into smaller parts. That changed in 1967, when the second was
redefined as the duration of 9,192,631,770 energy transitions
of the cesium atom. The new definition meant that seconds
were measured by counting atomic oscillations, and minutes
and hours became multiples of the second rather than divisions
of the day.
Modern atomic clocks first cool the atoms to near absolute
zero by slowing them with lasers and probing them in atomic
fountains in a microwave-filled cavity. An example is the U.S.
NIST-F1 atomic clock.

Milestone Ceremonies
Lyons’ clock was honored on 8 August with ceremonies
at the National Institute of Standards and Technology,
in Gaithersburg, Md., and at the site of the former NBS
building, in Washington, D.C. Speakers at the Gaithersburg ceremony included IEEE Senior Member Kent Rochford, acting NIST director; Senior Member Tony Ivanov,
chair of the IEEE Washington (D.C.) Section; Member Steven Jefferts, an NIST physicist; and Fellow Clark Nguyen,
president of the IEEE Ultrasonics, Ferroelectrics, and Frequency Control Society.
The two identical plaques read:
The first atomic clock, developed near this site by Harold
Lyons at the National Bureau of Standards, revolutionized
timekeeping by using transitions of the ammonia molecule as
its source of frequency. Far more accurate than previous clocks,
atomic clocks quickly replaced the Earth’s rotational rate as
the reference for world time. Atomic clock accuracy made possible many new technologies including the Global Positioning
System (GPS).
Article by August 2017 IEEE Institute. This article was also written
with assistance from the IEEE History Center, which is partially funded by
donations to the IEEE Foundation.
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2018 IEEE Technical Field Award and 2017 Herz
Award Recipients Announced
The IEEE Awards Board is pleased to announce the 2018 IEEE
Technical Field Award and 2017 IEEE Eric Herz Outstanding Staff Member Award recipients, as approved by the IEEE
Board of Directors.
The complete list of recipients and their citations is online
at www.ieee.org/awards. Presentation venues at 2018 IEEE
conferences worldwide will be scheduled by year-end.

Thank you to members of the Awards Board, AB standing
committees, and Technical Field Award selection committees for
their time and effort in selecting an impressive class of recipients!
The recipients have been notified; please feel free to send
your own notes of congratulations and to publicize the recipients within your other IEEE and professional affiliations.
Thank you all for your continuing support of IEEE Awards.

2018 IEEE Technical Field Award Recipients
and Citations
1) IEEE BIOMEDICAL ENGINEERING
AWARD—recognizes outstanding contributions to the field of biomedical engineering—
sponsored by the IEEE Circuits and Systems
Society and IEEE Engineering in Medicine and
Biology Society—to

Recipient
MARK S. HUMAYUN (FIEEE)—Professor, Department of Biomedical Engineering and Ophthalmology, University of Southern California, Los Angeles,
California, USA

Citation
“For contributions to the bioelectronic retinal implant.”
2) IEEE CLEDO BRUNETTI AWARD—recognizes
outstanding contributions to miniaturization and nanotechnology in the electronic arts—sponsored by the Brunetti
Bequest—to

Recipient
SIEGFRIED SELBERHERR (FIEEE)—Professor, Vienna
University of Technology, Institute for Microelectronics, Vienna, Austria

Citation
“For pioneering contributions to Technology Computer
Aided Design.”
3) IEEE COMPONENTS, PACKAGING, AND MANUFACTURING TECHNOLOGY AWARD—recognizes
meritorious contributions to the advancement of components,
electronic packagaing, or manufacturing technologies—sponsored by the IEEE Components, Packaging, and Manufacturing
Technology Society—to
October 2017

Recipient
WILLIAM CHEN (LFIEEE)—Fellow of
ASE Group, Sunnyvale, California, USA

Citation
“For contributions to electronic packaging
from research and development through industrialization, and for his leadership in strategic roadmapping efforts.”
4) IEEE CONTROL SYSTEMS AWARD—recognizes outstanding contributions to control systems engineering, science, or
technology—sponsored by the IEEE Control Systems Society—to

Recipient
JOHN TSITSIKLIS (FIEEE)—Clarence J. Lebel Professor
of Electrical Engineering, Massachusetts Institute of Technology, Cambridge, Massachusetts, USA

Citation
“For contributions to the theory and application of optimization in large dynamic and distributed systems.”
5) IEEE ELECTROMAGNETICS AWARD—recognizes
outstanding contributions to electromagnetics in theory,
application, or education—sponsored by the IEEE
Antennas and Propagation Society, IEEE Electromagnetic
Compatibility Society, IEEE Geoscience and Remote Sensing
Society, and IEEE Microwave Theory and Techniques
Society—to

Recipient
TATSUO ITOH (LFIEEE)—Distinguished Professor
and Northrop Grumman Chair in Electrical Engineering, University of California, Los Angeles, California,
USA
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Citation

Recipient

“For contributions to electromagnetic modelling, artificial
materials, microwave electronics, and antennas.”

JINLIANG HE (FIEEE)—Professor, Department of Electrical Engineering, Tsinghua University, Beijing, China

6) IEEE JAMES L. FLANAGAN SPEECH AND AUDIO PROCESSING AWARD— recognizes outstanding
contribution to the advancement of speech and/or audio
signal processing—sponsored by the IEEE Signal Processing
Society—to

Recipient
MARI OSTENDORF (FIEEE)—Professor, Electrical Engineering Department, University of Washington, Seattle,
Washington, USA

Citation
“For contributions to statistical and computational models
for analysis, interpretation, and synthesis in speech and
language processing.”
7) IEEE FOURIER AWARD FOR SIGNAL
PROCESSING—recognizes an outstanding contribution
to the advancement of signal processing, other than in the
areas of speech and audio processing—sponsored by the
IEEE Circuits and Systems Society and the IEEE Signal Processing Society—to

“For contributions to lightning protection of power transmission systems, including advancing analytic methods and
innovation in line surge arresters.”
10) IEEE MASARU IBUKA CONSUMER ELECTRONICS AWARD—recognizes outstanding contributions in the
field of consumer electronics technology— sponsored by Sony
Corporation—to

Recipient
LINUS BENEDICT TORVALDS (non-member)—Fellow, Linux Foundation, San Francisco, California, USA

Citation
“For his leadership of the development and proliferation
of Linux.”
11) IEEE INTERNET AWARD—recognizes exceptional
contributions to the advancement of Internet technology
for network architecture, mobility, and/or end-use applications—sponsored by Nokia Corporation—to

Recipient

Recipient

PETER STOICA (FIEEE)—Professor of System Modeling, Division of Systems and Control, Uppsala University,
Uppsala, Sweden

RAMESH GOVINDAN (FIEEE)—Northrop-Grumman
Chair in Engineering, Professor of Computer Science and Electrical
Engineering, University of Southern California, Los Angeles,
California, USA

Citation
“For broad contributions to research and education in statistical signal processing and its applications.”
8) IEEE ANDREW S. GROVE AWARD—recognizes outstanding contributions to solid-state devices
and technology—sponsored by the IEEE Electron Devices
Society—to

Recipient
GURTEJ S. SANDHU (FIEEE)—Senior Fellow, Director,
Emerging Memory Technologies R&D, Micron Technology
Inc., Boise, Idaho, USA

Citation
“For contributions to silicon CMOS process technology
that enable DRAM and NAND memory chip scaling.”
9) IEEE HERMAN HALPERIN ELECTRIC
TRANSMISSION AND DISTRIBUTION AWARD—
recognizes outstanding contributions to electric
transmission and distribution—sponsored by the
Robert and Ruth Halperin Foundation, in memory of
Herman and Edna Halperin, and the IEEE Power & Energy
Society—to
18
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Citation
“For sustained contributions to the dynamic analysis of the
Internet (protocols, topologies, configurations) and the Internet of Things (sensor networks).”
12) IEEE RICHARD HAROLD KAUFMANN
AWARD—recognizes outstanding contributions in industrial systems engineering—sponsored by the IEEE Industry
Applications Society—to

Recipient
GREG CHARLES STONE (FIEEE)—Dielectrics Engineer, Iris Power-Qualitrol, Mississauga, Canada

Citation
“For advancements in rotating machines insulation evaluation and testing.”
13) IEEE JOSEPH F. KEITHLEY AWARD IN INSTRUMENTATION AND MEASUREMENT—recognizes outstanding contributions in electrical measurements—sponsored by Keithley Instruments, a Tektronix
company. and the IEEE Instrumentation and Measurement
Society—to
October 2017

Recipient

Recipient

DAVID WAYNE ALLAN (LSIEEE)—President, Allan’s
Time Interval Metrology Enterprise, Fountain Green, Utah,
USA

RAINER MARQUARDT (non-member)—Professor for
Power Electronics and Control, Universität der Bundeswehr
München, Neubiberg, Germany

Citation

Citation

“For leadership in time determination and precise timing
instruments.”

“For development of the modular multilevel converter application in medium drives and high-voltage DC transmission systems.”

14) IEEE GUSTAV ROBERT KIRCHHOFF AWARD—
recognizes an outstanding contribution to the fundamentals
of any aspect of electronic circuits and systems that has a
long-term significance or impact—sponsored by the IEEE
Circuits and Systems Society—to

18) IEEE DANIEL E. NOBLE AWARD FOR EMERGING
TECHNOLOGIES— recognizes outstanding contributions
to emerging technologies recognized within recent
years—sponsored by Motorola Solutions Foundation—to

Recipient

Recipient

ALAN WILLSON, JR. (LFIEEE)—Charles P. Reames
Research Professor, University of California Los Angeles,
Los Angeles, California

RAJIV V. JOSHI (FIEEE)—Research Staff Member, IBM T. J.
Watson Research Center, Yorktown Heights, New York, USA

Citation

“For contributions to predictive failure analytics, VLSI
memory design, and technology.”

“For fundamental contributions to the theory and design of
nonlinear circuits and signal processing systems.”
15) IEEE LEON K. KIRCHMAYER GRADUATE
TEACHING AWARD—recognizes inspirational
teaching of graduate students in the IEEE fields of interest— sponsored by the Leon K. Kirchmayer Memorial
Fund—to

Recipient
MARK S. LUNDSTROM (LFIEEE)—Carol Scifres Distinguished Professor, School of Electrical and Computer
Engineering, Purdue University, West Lafayette, Indiana,
USA

Citation
“For creating a global online community for graduate education in nanotechnology as well as teaching, inspiring,
and mentoring graduate students.”
16) IEEE KOJI KOBAYASHI COMPUTERS AND COMMUNICATIONS AWARD— recognizes outstanding contributions to the integration of computers and communications—sponsored by NEC Corporation—to

Recipient
VICTOR BAHL (FIEEE)—Distinguished Scientist, Microsoft Research, Richmond, California, USA

Citation
“For contributions to broadband wireless systems.”
17) IEEE WILLIAM E. NEWELL POWER
ELECTRONICS AWARD—recognizes outstanding
contribution(s) to the advancement of power
electronics—sponsored by the IEEE Power Electronics
Society—to
October 2017

Citation

19) IEEE DONALD O. PEDERSON AWARD IN
SOLID-STATE CIRCUITS— recognizes outstanding
contributions to solid-state circuits—sponsored by the IEEE
Solid-State Circuits Society—to

Co-Recipients
WILLIAM S. CARTER (non-member)—Fellow, Xilinx,
San Jose, California, USA
AND
STEPHEN M. TRIMBERGER (FIEEE)—Fellow, Xilinx,
San Jose, California, USA

Citation
“For contributions to field-programmable gate array
technology.”
20) IEEE FREDERIK PHILIPS AWARD—recognizes outstanding accomplishments in the management of research and
development resulting in effective innovation in the electrical and electronics industry—sponsored by Philips Electronics
N.V.—to

Recipient
IAN A. YOUNG (LFIEEE)—Senior Fellow, Intel Corporation, Hillsboro, Oregon, USA

Citation
“For leadership in research and development on circuits
and processes for the evolution of microprocessors.”
21) IEEE PHOTONICS AWARD—recognizes outstanding
achievements in photonics—sponsored by the IEEE Photonics
Society—to
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Recipient*
URSULA KELLER (FIEEE)—Professor, Physics Department, Institute for Quantum Electronics, Zurich, Switzerland

Citation
“For seminal contributions to ultrafast laser technology
enabling important industrial applications and novel scientific breakthroughs.”
22) IEEE ROBOTICS AND AUTOMATION AWARD—
recognizes outstanding contributions in the field of robotics and automation—sponsored by the IEEE Robotics and
Automation Society—to

Recipient

Co-recipients
DAVID F. FERRAIOLO (non-member)—Senior Computer Scientist, National Institute of Standards and Technology, Gaithersburg, Maryland, USA
AND
D. RICHARD KUHN (SMIEEE)—Computer Scientist,
National Institute of Standards and Technology, Gaithersburg, Maryland, USA

MATTHEW T. MASON (FIEEE)—Professor, The Robotics Institute, Carnegie Mellon University, Pittsburgh,
Pennsylvania, USA

AND

Citation

RAVI SANDHU (FIEEE)—Professor of Computer Science and Lutcher Brown Chair in Cybersecurity, University
of Texas at San Antonio, San Antonio, Texas, USA

“For scientific and educational contributions to the mechanics of manipulation enabling real-world robot autonomy, and for leadership in robotics.”
23) IEEE FRANK ROSENBLATT AWARD—recognizes
outstanding contributions to the advancement of the design,
practice, techniques, or theory in biologically and linguistically motivated computational paradigms, including but not
limited to neural networks, connectionist systems, evolutionary computation, fuzzy systems, and hybrid intelligent
systems in which these paradigms are contained—sponsored
by the IEEE Computational Intelligence Society—to

Citation
“For advancing the foundations and practice of information
security through creation, development, and technology
transfer of role-based access control (RBAC).”
26) IEEE CHARLES PROTEUS STEINMETZ
AWARD—recognizes exceptional contributions to the development and/or advancement of standards in electrical and
electronics engineering—sponsored by the IEEE Standards
Association—to

Recipient

Recipient

ENRIQUE RUSPINI (LFIEEE)—Independent Consultant, Palo Alto, California, USA

CRAIG M. WELLMAN (LFIEEE)—Atlas Chemical Industries, Maintenance Engineer (Retired), Newark, Delaware, USA

Citation
“For fundamental contributions to the understanding of
fuzzy logic concepts and their applications.”
24) IEEE MARIE SKLODOWSKA-CURIE AWARD—
recognizes outstanding contributions to the field of nuclear
and plasma sciences and engineering— sponsored by the
IEEE Nuclear and Plasma Sciences Society—to

Citation
“For leadership in developing and promoting standards that
enable arc hazard assessment and injury-risk mitigation.”
27) IEEE ERIC E. SUMNER AWARD—recognizes
outstanding contributions to communications technology—
sponsored by Nokia Bell Labs—to

Recipient

Recipient

DAVID ROBERT NYGREN (non-member)—Presidential Distinguished Professor, Department of Physics, University of Texas, Arlington, Texas, USA

PETER W. SHOR (MIEEE)—Morss Professor of Applied
Mathematics, Massachusetts Institute of Technology, Cambridge, Massachusetts, USA

Citation

Citation

“For pioneering radiation detector developments, enabling
major discoveries in diverse areas of science.”

“For contributions to quantum communication and information theory.”

25) IEEE INNOVATION IN SOCIETAL INFRASTRUCTURE AWARD—recognizes significant techno20

logical achievements and contributions to the establishment,
development, and proliferation of innovative societal infrastructure systems through the application of information
technology with an emphasis on distributed computing
systems—sponsored by Hitachi, Ltd. and the IEEE Computer
Society—to
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28) IEEE NIKOLA TESLA AWARD—recognizes outstanding contributions to the generation and utilization
October 2017

of electric power—sponsored by Wolong Electric Group
Co., Ltd., and the IEEE Industry Applications Society and the
IEEE Power & Energy Society—to

Recipient
LONGYA XU (FIEEE)—Professor, The Ohio State University, Columbus, Ohio, USA

Citation
“For contributions to design and control of efficient electric machines for wind power generation and electrified
vehicles.”
29) IEEE KIYO TOMIYASU AWARD—recognizes
outstanding early to mid-career contributions to technologies
holding the promise of innovative applications— sponsored by
Dr. Kiyo Tomiyasu, the IEEE Geoscience and Remote Sensing Society,
and the IEEE Microwave Theory and Techniques Society—to

Recipient

Citation
“For contributions to the development of more inclusive
and innovative undergraduate teaching in electrical and
computer engineering.”
32) 2017 IEEE ERIC HERZ OUTSTANDING STAFF
MEMBER AWARD—recognizes a present or past full-time
staff member of the IEEE with at least ten years of service—
sponsored by IEEE—to

Recipient
MARY WARD-CALLAN (SMIEEE)—Managing Director, IEEE Technical Activities, Piscataway, New Jersey,
USA

Citation
“For leadership of and service to IEEE volunteers, and for
commitment and care in IEEE Technical Activities for

the benefit of IEEE.”

NICHOLAS LANEMAN (FIEEE)—Professor, University
of Notre Dame, Notre Dame, Indiana, USA

Citation
“For contributions to wireless network communication
theory, algorithms, and architectures.”
30) IEEE TRANSPORTATION TECHNOLOGIES
AWARD—recognizes advances in technologies within the fields of
interest to the IEEE as applied in transportation systems—sponsored
by the IEEE Industry Applications Society, IEEE Industrial Electronics
Society, IEEE Intelligent Transportation Systems Society, IEEE Microwave
Theory and Techniques Society, IEEE Power Electronics Society, IEEE Power
& Energy Society, and IEEE Vehicular Technology Society—to

Recipient
JAMES C.C. CHAN (FIEEE)—Honorary Professor, University of Hong Kong, Pokfulam, Hong Kong

Citation
“For contributions to the advancement of electric vehicle
technologies.”
31) IEEE UNDERGRADUATE TEACHING AWARD—
recognizes inspirational teaching of undergraduate students
in the fields of interest of the IEEE— sponsored by the IEEE
Education Society—to

Recipient
SUSAN M. LORD (FIEEE)—Professor, University of San Diego, Department of Electrical Engineering, San Diego, California, USA

October 2017
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Careers and Awards
Ieee Photonics Society 2017 Graduate Student
Fellowship Program
The IEEE Photonics Society established the Graduate Student
Fellowship Program to provide Graduate Fellowships to ten
outstanding Photonics Society student members pursuing
graduate education within the Photonics Society field of interest. Applicants are normally in their penultimate year of study
and must be a Photonics Society student member. Recipients
are apportioned geographically in approximate proportion to
the numbers of student members in each of the main geographical regions (Americas, Europe/Mid-East/Africa, Asia/
Pacific).
The presentation will be made during the Awards Ceremony at the 2017 IEEE Photonics Conference at the Hilton Orlando Lake Buena Vista Hotel, Lake Buena Vista, Florida, USA
on Monday, 2 October, 2017.
The IEEE Photonics Society is proud to present the 2017
Graduate Student Fellows.
Changjing Bao—University of Southern California
Haiwei Chen—University of Central Florida
Tobias Fehenberger—Technical University of Munich (TUM)
Qiang Guo—Tsinghua University
Zhe Li—University College London
Pavlos Maniotis—Aristotle University of Thessaloniki
Daniel Perez Lopez—Universitat Politecnica De Valencia
Alexander Tait—Princeton University
Zhenzhou Tang—Nanjing University of Aeronautics and
Astronautics
Guodong Xie—University of Southern California
CHANGJING BAO is a Ph.D
candidate in the Department of
Electrical Engineering at the
University of Southern California. He is working towards his
Ph.D degree under the supervision of Prof. Alan E. Willner
since Fall 2012. His research
interests include nonlinear optics and optical communications. Currently, he is doing
research about on-chip Kerr frequency comb generation and its
applications in optical communications. During his research,
he has authored and co-authored 32 journal papers and 53 conference papers. He is also a reviewer for publications including IEEE Transactions on Communications, IEEE Photonics Journal,
Optica, Optics Letters, and Optics Express. He is a winner of 2016
Chinese Government Award for Outstanding Self-Finances
Students Abroad and 2017 SPIE Optics and Photonics Education Scholarship. He was also one of the Best Student Paper
Finalists in 2015 IEEE Photonics Conference.
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“I feel very honored to receive this fellowship and I
would like to express my sincere gratitude to my Ph.D advisor Prof. Alan E. Willner who is always supporting and
encouraging me. I would also like to thank Prof. Moshe Tur
from Tel Aviv University, Prof. Tobias J. Kippenberg from
EPFL, Dr. Andrey Matsko from OEwaves Inc., and Prof.
Lin Zhang from Tianjin University for their generous and
significant help.”
Haiwei Chen received his
B.S. degree in optoelectronic
information engineering from
Beihang University, Beijing,
China, in 2013. He is currently
working toward the Ph.D. degree in the College of Optics
and Photonics, University of
Central Florida, Orlando, FL,
USA. His research interests include virtual reality/augmented
reality display devices, liquid crystal-based soft materials, spatial
light modulators, and smart lighting.
He has published 35 journal papers and 24 conference proceedings. He is an active student member of IEEE Photonics
Society, SPIE, SID and OSA. He serves as a reviewer for many
peer-reviewed journals including IEEE Photonics Journal, Journal of Selected Topics in Quantum Electronics, Journal of Display
Technology, Optics Express, Applied Optics, and Journal of the Society
for Information Display.
He is one of the recipients of 2017 IEEE Photonic Society Graduate Student Fellowship, and 2017 SPIE Optics and
Photonics Education Scholarship. He received the SID Distinguished Student Paper Award in two consecutive years (2015
and 2016).
TOBIAS FEHENBERGER received the Dipl.-Ing. degree in
Electrical Engineering and Information Technology from the
Technical University of Munich
(TUM) in 2012. His diploma
thesis on capacity limits of fiberoptical communication systems
was in collaboration with the
Optical Networks Group at
University College London. Mr.
Fehenberger is currently working toward the Ph.D. degree at
the TUM Institute for Communications Engineering. He is the
2014 recipient of the Prof. Dr. Ralf Kötter Memorial Award for
his diploma thesis and was awarded the 2015 teaching prize of
October 2017

the TUM electrical engineering student association. In 2014 und
2015, Mr Fehenberger served as co-chair of the organization committee of the Munich Workshop on Information Theory of Optical Fiber (MIO). His research interests include coded modulation,
constellation shaping, and general information-theoretic aspects
of nonlinear fiber optics.
QIANG GUO received the B.Sc.
degree in electrical engineering
from Huazhong University of
Science and Technology in 2013,
and he is currently pursuing his
Ph.D degree in electrical engineering in Tsinghua University.
His research interests include wideband spectrum sensing, ultrafast imaging and optical fiber communication. He
has published over 20 publications related to spectrum sensing
techniques and ultrafast imaging systems.
In 2016, He was awarded the OSA Foundation Travel
Grant and the SPIE Optics and Photonics Education Scholarship for his work on optics and photonics. He was the president
of Tsinghua University SPIE Student Chapter.
ZHE LI is a Ph.D student
in the Optical Networks
Research Group of University College London (UCL),
UK, supervised by Dr. Robert Killey and Prof. Polina
Bayvel. His field of research
is Optical Engineering:
spectrally-efficient
and
cost-effective optical transceiver designs for mediumand short- haul applications. In particular, his research focuses
on development of digital signal processing techniques to mitigate the linear and nonlinear impairments in the optical fibre
communication systems. Zhe Li is the Grand Prize Winner of
the OSA Corning Paper Competition in OFC 2017, Winners
of the IET Postgraduate Prize and SPIE Optics and Photonics
Education Scholarship, and is Runner-Up of the Best Student
Paper Award in ECOC 2016.
PAVLOS MANIOTIS obtained
his B.sc degree in Computer
Science (2009) and his M.Sc in
“Networks, Communication and
Systems Architecture” (2012) at
the Department of Informatics of
the Aristotle University of Thessaloniki, located in Greece. His
undergraduate and postgraduate
theses concerned the study and
simulation of handover processes
and protocols for Radio-over-Fiber networks. Between April
2012 and January 2016 he worked as a Research AssociOctober 2017

ate at the Information Technologies Institute (ITI) of the
Centre for Research and Technology Hellas (CERTH) and
took part in RAMPLAS and PHOXTROT EU-funded research projects. Pavlos Maniotis is currently working as a
Research Associate at the Center for Interdisciplinary Research and Innovation of the Aristotle University of Thessaloniki and since March 2014 he is pursuing his PhD in
the area of Optical Communications. His research interests
include the study and simulation of Computing and HPCnetwork Architectures that exploit Optical Interconnect and
Optical Memory Technologies.
DANIEL PÉREZ LOPEZ was
born in Yecla, Spain. He received
the B.Sc. degree in telecommunications in 2014 and the M.Sc.
degree in Telecommunication
Technologies, Systems and Networks in 2015 from the Universitat Politècnica de València
(UPV), Valencia, Spain. D. Pérez
received the COIT-AEIT award
as the Best National Final Degree Project in Fundamentals and Information Technologies,
Communications and its Applications in 2015. In 2017, he received the Graduate Student Fellowship Award from the IEEE
Photonic Society. He has been involved in several research projects. He has published around 30 international publications as
a researcher at the Photonics Research Labs (www.prl.upv.es)
of the ITEAM Research Institute, UPV, where he is currently
working on his Ph.D. in Photonics. His research embraces
Microwave Photonics, focusing on integrated programmable
processors.
ALEX TAIT is a 5th year Ph.D
candidate in the Lightwave
Communications Group, Department of Electrical Engineering, Princeton University,
Princeton, NJ, USA, where he
also received the B.Sci.Eng.
(Honors) in Electrical Engineering in 2012. His research
interests include silicon photonics, optical signal processing, optical networks, and neuromorphic engineering. Mr. Tait
is a recipient of the National Science Foundation Graduate
Research Fellowship and is a Student Member of the IEEE
Photonics Society and the Optical Society of America (OSA).
He is the recipient of the Award for Excellence from the Princeton School of Engineering and Applied Science (SEAS), the
Optical Engineering Award of Excellence from the Princeton
Department of Electrical Engineering, the Best Student Paper
Award at the 2016 IEEE Summer Topicals Meeting Series,
and the Class of 1883 Writing Prize from the Princeton Department of English. He has authored eight refereed papers
and a book chapter, presented research at 11 technical conferences, and contributed to the textbook Neuromorphic Photonics.
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ZHENGZHOU TANG, student member of IEEE Photonics Society, received the M.S.
degree in Information Engineering from Nanjing University of
Aeronautics and Astronautics,
Nanjing, China, in 2015. He is
currently a Ph.D. student in the
Key Laboratory of Radar Imaging and Microwave Photonics,
Ministry of Education, China.
His research interest is microwave photonic mixing and its
application for radio-over-fiber (RoF) communications and
satellite communication systems. Tang has authored or coauthored 17 papers (11 as the first author and 1 is invited
paper) in peer-reviewed journals and 16 papers in conference
proceedings. He is the recipient of a number of international
awards, including 2016 SPIE Optics and Photonics Education Scholarship, First place of 2015 IEEE MTT-S Student
Design Competition on Microwave Photonic Receiver, 2014
SPIE Optics and Photonics Education Scholarship, 2014
International Topical Meeting on Microwave Photonics
(MWP2014) Incentive Award and 2014 IEEE MTT-S Undergraduate/Pre-graduate Scholarship.
GUODONG XIE was born in Qixia, China. He received his
B.E. degree (2009) from Beijing University of Posts and Telecommunications (BUPT), Beijing, China, and his M.S. degree
(2012) from Peking University (PKU), Beijing, China. He is
currently pursuing his Ph.D. degree under the supervision of

Professor Alan Willner at University of Southern California
(USC), Los angeles, California.
He is a student member of the
IEEE Photonics Society and
the Optical Society of America
(OSA).
His research focuses include
free-space-optical/fiber/millimeter-wave communications,
optics/radio-frequency sensing
and imaging, and atmospheric optics. He has authored or coauthored 1 book chapter, 1 provisional patent, 39 journal papers, and 60 conference papers, with >1500 Google Scholar
citations. He also serves as a frequent reviewer for over 15 journals, including Applied Optics, IEEE Communication Letter, IEEE
Transactions on Communications, Optical Communications, Optics
Express, and Optics Letters.
He is one of the recipients of IEEE Photonics Society
Graduate Student Fellowship (2017), Chinese-American
Engineers and Scientists Association of Southern California
Scholarship (2017), Chinese Government Award for Outstanding Self-Financed Students Abroad (2016), USC Ming
Hsieh Institute Ph.D. Scholar (2016), and USC Provost
Graduate Fellowship (2012).
“It is my great honor to receive the 2017 IEEE Photonics Society Graduate Student Fellowship, and I would like to
sincerely thank my family, my Ph.D. thesis advisor Professor
Willner, and all my previous and current colleagues and collaborators for their tremendous supports and helps.”

“Nick” Cartoon Series by Christopher Doerr

24

IEEE Photonics Society NEWSLETTER

October 2017

Membership
IEEE PVSC-44 Highlights
As a technical co-sponsor of the IEEE Photovoltaic Specialists Conference (PVSC-44), held 25–30 June 2017 in Washington D.C., USA, the IEEE Photonics Society participated
various events with lead sponsor, the IEEE Electron Devices
Society.
PVSC-44’s Technical Program was divided into 12 areas
covering cutting-edge developments in science and engineering of photovoltaics, ranging from fundamentals to applications, with an emphasis on material science, devices, systems,
solar resources and policy related matters. The conference
served as a highly interactive venue for both seasoned PV experts as well as entry-level professionals and students.
A Tutorial Program, taught by leading PV specialists, was
offered and the exhibition area showcased the latest developments in PV characterization and manufacturing equipment,
bringing scientists and engineers together with leading PV industries and organizations.
The PVSC-44 conference week started with a Young Professionals Mixer, Sunday evening, at the Mellow with close
to 200 attendees, up to 15 years post-first degree, enjoyed
great food and fun activities. See “Walking on Sunshine at
the PVSC-44 Young Professionals Mixer” for more on this
great event!
Later in the week, the conference included its annual Women in PV Luncheon. Dr. Lynnette D. Madsen, Vice-President,
Svedberg Science, Inc., was the luncheon’s keynote speaker. She
spoke to an energetic crowd about her recent book, Successful
Women Ceramic and Glass Scientists and Engineers: 100 Inspirational Profiles, which provides a unique insight into the lives
of women scientists, astronauts, and policy makers, who hail
from countries all over the world. Dr. Madsen distilled some
recurring themes of advice into 20 “pearls of wisdom” from
which all can inclusively learn and benefit.
Madsen also shared statistics and observations about the
evolving nature of women in science and engineering, and

Dr. Lynnette D. Madsen [far left] served as the Women in PV
Luncheon keynote speaker; featured with luncheon session
chairs. Photo source: PVSC-44.

highlighted the importance of fostering a supportive social and
intellectual environment starting with children, and maintaining that support through adulthood. An inclusive Q & A discussion session followed.
Other PVSC-44 outreach programs of mention were:
• Solar Day: An outreach event that celebrates solar innovation. The event featured local high school teams
competing for design prizes, solar vendors, and citywide participation.
• Member Appreciation Lounge: Together the IEEE Photonics Society and IEEE Electron Devices Society sponsored
a Membership Appreciation Lounge, a quiet place for
members to sit down, relax, grab a snack and connect to
the internet.

Walking on Sunshine at the PVSC-44 Young
Professionals Mixer
As a kickoff to the 44th IEEE Photovoltaic Specialists Conference held in Washington, D.C., USA, on 25 June, the IEEE
Photonics Society worked with the IEEE Electron Devices
Society to host a mixer for Young Professionals. The Mellow
Mushroom restaurant in the Adams Morgan District provided
a great venue with food, drinks, fun times and networking.
October 2017

Around 180 attendees found a great opportunity to meet other
conference attendees, and mingle on the rooftop deck with
the conference organizing committee members who were also
in attendance. A karaoke crowd grew as the night went on
as “Walking on Sunshine” and “You Light Up My Life” were
pretty popular and apt song selections for the crowd that night!
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A group #SolarSelfie at the PVSC-44 Young Professionals Mixer.

Attendees networking on the rooftop deck.

Attendees also were encouraged to take a few “solar selfies” to post to social media and to share with their friends and
colleagues.

Do you have any #SolarSelfies to share? Share them with
us and tag @IEEEPhotonics on Twitter and Instagram, and
Facebook (facebook.com/PhotonicsSociety/)!

STEM Outreach Workshop Brings “Wonders of Light”
to IEEE Summer Topicals
This July, the IEEE Photonics Society hosted an instructive
STEM Outreach Ambassador “Lunch & Learn” at IEEE Photonics Summer Topicals Conference in San Juan, Puerto Rico
for 100 attendees. This workshop included hands-on demonstrations to help attendees gain familiarity with the practice of
teaching K–12 optics and photonics curricula as well as to arm
volunteers with the tools to work with elementary teachers and
implement light-based science into local classrooms. Guests
included conference attendees, pre-university teachers from residing primary schools in the region and even a few children. It
was delightful to see a crowd of such mixed age and education
take similar delight in what the demonstrations had to offer!
The main collaborator of the event was the Puerto Rico
Photonics Institute (PRPI), i.e., a research and academic center
in optics and photonics representing regions in Puerto Rico
and the Caribbean. As the only photonics center in Puerto
Rico, the PRPI has developed education and outreach coalition
projects by partnering with other institutions and private companies in the fields of photonics and optics. Founded in 2011
with academic courses started in 2016, as a part of the School
of Science and Technology at Universidad Metropolitana, PRPI
operates with foundational support from the PR Industrial Development Company (PRIDCO) and the PR Science, Technology, and Research Trust (PRST). The institute’s education and
training programs are supported by a TAACCCT grant from
the US Department of Labor called New Horizons—Puerto
Rico Lasers and Photonics Career Pathways.
At the 12 July STEM Outreach Workshop, Dr. Jonathan
Friedman, Director of PRPI, presented outreach best practices
and funding coalition models for K-12 development.
Friedman explained how PRPI reaches the general public
by holding grassroots events around notable national days,
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Dr. Jonathan Friedman, Director of the Puerto Rico Photonics
Institute (PRPI), with its impressive mobile laser demonstration.

such as Earth Day, university outreach events, manufacturing
weeks, science fairs and “STEM Up to the Challenge” workshops. His team of professors and university students provide
over 22 different in-house demos to the local community for
pre-university students and educators as well as at yearly district high school/secondary school visits. To date, PRPI has
reached over 6,000 individuals in the general public through
this outreach model.
In addition, PRPI provided examples of how to hold open
houses and lab tours, as they regularly utilize the Arecibo
Observatory (AO) and the Digital Planet Geodome facilities. Such tours have impacted 2,850 K–12 students and 38
schools. In-service two-day workshops for teachers and Summer Schools were also served as vital examples of the institute’s
October 2017

IEEE Photonics Society Executive Director Chris Jannuzzi gave opening remarks at the Summer Topicals “Wonders of Light” Workshop.

IEEE Photonics Society President Kent Choquette working
with his Tech Light Lab kit.

STEM programming that include tracks designed for K-8th
and 9th–10th graders. Generally, 1000+ regional teachers are
impacted with educational optics and photonics resources.
Friedman ended his PRPI presentation with a laser and balloon popping demonstration that had the 100+ attendees on
their feet.
Laser Classroom, an educational company that designs
and manufactures kits and products for teaching light-based
sciences, presented a “Light & Color” instructional activity.
This activity included instruction on how to discover the
“Wonders of Light”—rainbows hidden in white light—and
then how to put the rainbow back together by mixing the
primary colors red, blue and green. The focal point of the
exercise, given by Laser Classroom Founder Colette DeHarpporte ultimately showcased light as an engaging and accessible science to teach to young children. Each attendee was
given a free educational Laser Classroom Tech Light Lab kit
following the activity.
The workshop allowed the participating teachers the opportunity to engage with our members—college academics
October 2017

Some components of the Laser Classroom Tech Light Lab kit.

Laser Classroom Founder Colette DeHarpporte leading the
group in a “Wonders of Light” activity.

and engineering professionals—while learning real-world
light applications they can adopt into their curricula. Participating IEEE Photonics Summer Topicals conference attendees
left the conference feeling great about making a connection to
the local community and seeing varying levels of photonics
education in action.
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Bletchley Park: An IEEE Milestone Site with Many
Stories to Tell
By Nicholas H. L. Wong, Graduate Student Member, IEEE Photonics Society
was only once indoors that the immense significance of the park
became apparent. The Visitor Centre exhibits introduce stories of
early codebreaking efforts, including homages to works during
World War I. Wireless telegraphy and the pioneering work of
Nobel laureate Guglielmo Marconi are recognized as key technologies of strategic value. This inclusion underscores the sentiment
that the fields of communications, computing, and encryption
are all mutually complementary in modern telecommunications.
There is also an exhibit on cybersecurity in the Internet and everyday life, and one curious thing—that was probably intended
to be a minor gimmick but nevertheless caught the attention of
us photonics people—is the use of switchable-opacity windows
in some of the two-player interactive game panels.
The park compound does possess commendable green spaces. A large lake adorns the backdrop, as do resident swans and
other waterfowl. Picnickers are a common sight. On one side
sits a stately mansion, within which untold stories of the working and social lives of those who worked at Bletchley Park are
discovered. The Library has been dressed as a World War II

CREDIT: ANDREA RAVAGLI/UNIVERSITY OF SOUTHAMPTON

It has been almost a year since the University of Southampton
IEEE Photonics Society (IPS) Student Chapter was officially
formed, and I have been privileged to have served as its inaugural Chapter Chair. While part of the larger University of Southampton Optics and Photonics Society (OPSoc), the chapter has
grown into an active and vibrant group in its own right, including winning this year’s Largest Membership Increase Award.
Owing to ambitions of enhancing student activities with
field visits to places of historic and scientific prominence, and
thanks to a generous seed grant from IPS, the chapter was able
to organize a trip to Bletchley Park in Milton Keynes, United
Kingdom. So, on 24 June, 2017, fifteen undergraduate and
postgraduate students from many walks of life—be it photonics, electronics, physics, computer science, and cybersecurity—
embarked on the educational excursion.
Upon arrival at the park, there was admittedly not an immediate sensation of being awestruck. The buildings were humbly
plain, and aside from signposts inscribed with the park’s name,
the region looked like any other simple industrial complex. It

CREDIT: AMY TONG/UNIVERSITY OF SOUTHAMPTON

CREDIT: AMY TONG/UNIVERSITY OF SOUTHAMPTON

Visiting Bletchley Park with our student chapter.

The IEEE Milestone plaque for Bletchley Park.
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Stacked Slate Sculpture of Alan Turing by artist Stephen Kettle.
October 2017

naval intelligence office. It is also at the porch of this mansion
where one will find a plaque featuring an IEEE Milestone in
Electrical Engineering and Computing honoring the “Codebreaking at Bletchley Park during World War II, 1939–1945.”
Continuing through the work huts, the gravity of what happened all those years ago resonated even more strongly. Stepping
into the actual office of Alan Turing in Hut 8 and the offices of
his colleagues in which the Enigma messages were decrypted
evoked a sense of amazement at both the painstaking lengths the
codebreakers had to go through given the limited technology at
the time, as well as the strict secrecy they had to observe. The
museum in Block B houses the largest public display of Enigma
machines in the world, and is home to the world’s only fully operational rebuild of the Bombe, the electromechanical machine

developed by Turing, as well as Gordon Welchman and Harold
Keen, to facilitate Enigma decryption efforts. The complex also
accommodates a number of other museums. This includes the
National Museum of Computing, which contains a rebuild of
the Colossus, the first electronic, programmable computer and
that which helped to break the Lorenz cipher. There is also the
National Radio Centre, where the history and technology of radio communications can be explored, including a Radio Society
of Great Britain amateur radio live demonstration station.
Our visit to the “Home of the Codebreakers” was truly enjoyable and emphasized the importance of mathematics and electrical engineering in advancing humanity to our contemporary
state. We look forward to many more educational adventures for
the Chapter.

President’s Column
(continued from page 3)
of these journals follow the same IEEE publication guidelines, while the paper handling and actual publishing activity is divided among the partners. As you can see, the
IPS technical journals span a wide
technical breadth covering theoretical and experimental research topics in photonics, as well as support
multiple archival strategies for publishing. For everything else, there is
the Photonics Society website (www
.photonicssociety.org) and IEEE Photonics Society News. The IPS website
has submission links to all of our
publications, as well as information about each editorial board and
publication history. IEEE Photonics
Society News functions as the written
communication medium for members, in print and online, for news
on governance, outreach, education,
the IEEE Photonics Fund, publication calls for papers, conference
announcements, and my favorite
comic strip. Our recently appointed
News EiC, Nicholas Fontaine, has
started some new features, such
as the Young Professionals blog. I
hope the President’s column is preserved in future issues!
As you can see from this brief
review of our Society publications,
this pillar of our Society is not only
an important member benefit, but
it plays a critical role for both our
October 2017

professions and our individual careers. I look forward seeing
you and hearing some PTL talks at the IEEE Photonics Conference in Orlando, Florida, USA on Oct. 1–5.
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Conferences
Welcome to IPC 2017 from the Program Chair

It gives me a great pleasure to extend this invitation to photonics professionals, students, as well as all enthusiasts to Orlando, Florida, USA this 1–5 October, for the 30th anniversary celebration of the IEEE Photonics Conference (IPC). I am
writing on behalf of the IEEE Photonics Society, the Program
Committee and the staff, along with the Conference General
Chair, Hilmi Volkan Demir and Members-at-Large, Amr S.
Helmy and Carmen Menoni, to invite you enjoy a stimulating
time at the Photonics Society’s annual summit and its flagship
conference.
The Conference Program Committee has worked diligently
over the past year to put together a strong and unique mixture of ground-breaking scientific reports, in-depth sessions,
as well as numerous educational and professional development
opportunities. We thank you for making the time to join us
and hope you will find this year’s program thought-provoking,
inspiring and enjoyable!
The Sunday Program this year will offer some exciting
events: The proceedings will commence at 9 am with a workshop held for the first time entitled “Frontiers of Photonics,”
focusing on the latest trends, emerging areas and topics to
watch out in our field. The workshop will be followed by a
session to discuss that the rollout of a new IEEE Photonics
conference—RAPID. The IEEE Research and Applications of
Photonics in Defense Conference (RAPID) Conference will be
aimed at research and development in photonics focusing on
defense applications. Sunday afternoon will also feature a session organized by Dr Fil Bartoli that will be fully dedicated to
the perspectives and initiatives towards the research in photonics from the point of view of the national research-sponsoring
agencies.
The Two Plenary Sessions in this year’s technical program
will be held on Tuesday and Wednesday afternoons, each featuring two truly distinguished speakers. In the first plenary
session, on Tuesday afternoon, Professor Eric Van Stryland from
CREOL, University of Central Florida, USA, will be g iving
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a talk on “Nonlinear Material Responses and Their Characterization.” Following that, Professor Chennupati Jagadish,
from the Australian National University, Australia, will share
his insights on “Semiconductor Nanowires for Optoelectronics Applications.” On Wednesday afternoon, Professor Michal
Lipson, Columbia University, USA, will start the second plenary session, giving unique insight into “Novel Materials for
Next Generation Photonic Devices.” Professor Andrew Weiner
from Purdue University, USA, will then be giving a talk on
Ultrafast Photonics Time-Frequency Signal Processing Using
Integrated Photonics.
The rich program offered this year will also feature a valuable selection of seven Tutorials and six Special Symposia are
also offered. This year’s special symposia include the hot and
emerging topics in photonics: Visible Light Communications/
LiFi, Photonics in Data Centers, High-speed VCSELs, Lightwave-driven Peta-Hertz electronics, Label-free Super Resolution Microscopy, and Photonics-based RF-signal generation.
Included in the program will be a vibrant poster session,
which, unlike any other conference in our field, welcomes ‘onthe-spot’ poster presentations for authors and primarily students interested in showcasing their latest work.
Following the Wednesday Plenary session, there will be a
reception, poster session and job fair for Students and Young
Professionals, intended to help foster industry-academia interactions and knowledge transfer. The scope of the posters covers
all areas of optical science and technology. This is a unique and
exciting networking opportunity and should not be missed.
Make sure you do not miss the Closing Ceremony, the final
event on Thursday morning, featuring the coveted Post-Deadline papers and student award presentations.
On behalf of the entire team, I truly hope that you will
be able to join us for a rewarding and inspiring experience
conference!
Nikola Alic, University of California San Diego
Program Chair, 2017 IEEE Photonics Conference
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2017 IEEE Summer Topicals Technical Highlights
By Zetian Mi, general chair, and Nicolas K. Fontaine, General Chair-Elect
The IEEE Photonics Society Summer Topical Meeting series
is the premier conference series for exciting, new areas in photonic science, technology, and applications. It provides an intimate environment for established researchers, students, and
early-career attendees to interact with research and technology
leaders. The three-day meeting series attracted over 160 attendees from academia and industry from around the globe. It
was held from 10–12 July in beautiful downtown San Juan,
Puerto Rico at the San Juan Marriott, which was located on
the beach and within a five-minute drive to Old San Juan. The
were six topics spanning a broad range in related emerging
and hot areas of research, from materials to devices, integrated
photonics, and systems including: Integrated Photonics for
the Ultraviolet and Visible Spectral Range (IPUV), Integrated
Photonics for the Mid-Infrared (IPMI), Low Energy Integrated Nanophotonics (LEIN), Optical Switching Technologies
for Datacom and Computercom Applications (OSDC), Photonics Research for 5G and beyond (PR5G), and Quantum
Networks (QNW).
IPUV covered recent advances in photonic integrated circuits in the UV and visible spectra, with a broad range of
applications in biochemical sensing, Raman spectroscopy,
photo-ionization, integrated spectrometers, nonlinear optics,
LIDAR, and high density optical recording. It included a
plenary given by Prof. Y. Arakawa on GaN-based Quantum

Dots. The IPMI topic brought together photonic engineers,
materials scientist, optical physicists, and application experts to share recent developments of mid-infrared (~ 2-20
µm) photonic materials and mid-infrared device design and
integration. The OSDC topic discussed the latest research
and developments in optical switching and memory technologies and address a series of challenges with respect to memory
bandwidth, energy and speed requirements for the next generation high performance computers. The PR5G topic covered
advances in integrated microwave photonics technology, mmwave and THz wireless digital/analog radio over fiber systems, radio-optical digital signal processing, and multi-RAT
networking. The QNW topic provided an interdisciplinary
setting to discuss the recent advances of quantum networks,
including their novel application and functionalities, architectures and protocols, entanglement creation and manipulation, and quantum nodes and memories.
The Low Energy Integrated Nanophotonics (“LEIN”) topical brought together experts in photonic device research with
integrated photonic specialists, including some microsystems specialists who have made dual electronic-photonic
integrated circuits aimed at faster and more efficient interconnections. Current integrated photonics efforts have had
limited success in terms of short distance interconnects (less
than a cm) that to date have been more made with e lectrical

A Summer Topicals technical session.
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IEEE Photonics Society President Kent Choquette with 2017
Summer Topicals Poster Session winners.

means. This topical explored the reasons for this and the
prospects of the latest device research which may lead to
new technologies for more efficient and denser photonic integration. Included in the invited presentations were lead
investigators of recent and ongoing MURI efforts, including Prof. Shanhui Fan, Stanford and Ray Chen, UT-Austin.
The so-called “Attojoule Photonics” efforts as well as others
pointed to much more energy efficient devices. Prof. Deppe,
UCF-CREOL, for example spoke of new VCSELs that can
potentially be used in interconnects down to the 10 fJ level. Other speakers highlighted efforts in modulators. Prof.
Volker Sorger, GWU, pointed to the possibility of sub-fJ
modulators using hybrid photonic crystal and plasmonic designs. Others such as Dr. Masaya Notomi, NTT, demonstrated leading edge modulators at only 1.6 fJ/bit. Dr. Gordon
Keeler, Sandia, has been working on ENZ (Epsilon-NearZero) approaches with CdO which have been made down
to micron size that show promise for reasonable extinction
levels, and the potential for making them even sub-micron
exists. Prof. Vladamir Stojanovich, UC-Berkeley, made a
plenary presentation giving a more well-rounded view of
the issues facing electronic-photonic integration. Particular
studies of the energy distribution of such circuits highlight
the possibility for future circuits to include on-chip lasers.
Prof. David Miller, Stanford, also gave a plenary-tutorial
on such issues where he highlighted the need for minimizing wire lengths to achieve attojoule levels. Integration of
optical modulators and sources very close to the transistors
or circuits which drive them is thus essential. Overall, the
meeting was successful in terms of highlighting the many
device approaches and issues related to further reduction in
size and capacitance to get to orders of magnitude energy
reduction necessary for true nanophotonic PICs.
There were several exciting events including a STEM
workshop, the IEEE membership lounge, a welcome reception combined with a student poster session, and a joint
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panel discussion. The first evening of the Photonics Society
Summer Topicals included a panel discussion session on the
integrated photonics directions needed for future research.
Panelists were selected from the many topical meetings that
focused on integrated photonics. In particular, Prof. David
Miller, Stanford, Prof. Vladamir Stojanovich, UC-Berkeley,
and Dr. Gordon Keeler, Sandia from the “LEIN” topical on
“Low Energy Integrated Nanophotonics. Dr. Mo Soltani,
Raytheon, from “IPUV” or “Integrated Photonics in the
Ultraviolet,” Dr. Nima Nader, NIST and Dr. Bruce Claflin,
AFRL from “IPMI” or “Integrated Photonics in the MidIR” represented the other topics. The initial introductions
of the panelists included short presentations from Profs.
Miller and Stojanovich highlighting photonic integrated
circuits of the past decade as well as issues related to achieving further advancements. Prof. Miller spoke of his studies into attojoule photonics where the capacitance of the
electrical interconnect lines becomes critical. Micron length
lines are tolerable but not much longer will be possible
making the field challenging. Prof. Stojanovich discussed
some directions including coherent data communications
for future datacenters.
Next, the panel answered questions from the audience
related to future directions for research. One topic of discussion was the overall view of what materials are important. Dr. Nader spoke of the many applications into sensing and data communications which motivate a variety of
materials. Dr. Soltani agreed and pointed to the prospects
of wide-bandgap semiconductors for future investment.
Others such as Dr. Claflin also spoke of many defense and
related uses of photonics in terms of both RF and midIR spectral ranges. This panel made it clear that more opportunities exist beyond silicon based platforms and their
promise for future ventures. Capital investment into new
materials and applications was seen as key to get beyond
the current silicon photonics limits. Although silicon photonics is progressing with efforts from DoD’s AIM Photonics and related foundry and MOSIS pushes, research is
clearly needed to achieve a larger part of the potential integrated photonics is seen to offer.
We would like to express our appreciation to the IEEE Photonics Society Conference Staff for their professional organization
and arrangements. Special thanks go to Alicia Zupeck, Katie
Agin, Lauren Mecum, Ingrid Donnelly, and Tracy J. Holle for
their professional support and wonderful help, in addition to
Michael Gerhold for contributing to this article.
We encourage all society members to volunteer and contribute to the success of future conferences by responding to
topical proposal calls, participating in the organization committee, and to attend and present your excellent work. For
more information about the 2017 Topicals and the upcoming
2018 Topicals please visit: https://www.photonicssociety.org/
conferences/summer-topicals.
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IEEE Photonics Society
2017 Conferences

IEEE Photonics Conference (IPC)
30th Annual Conference of the IEEE Photonics Society
1-5 October
Hilton Orlando Lake Buena Vista
Lake Buena Vista USA
www.IPC-IEEE.org

Optical Fiber Communication
Conference and Exposition (OFC)

Summer Topicals Meeting Series
(SUM)

19-23 March
Los Angeles Convention Center
Los Angeles, California USA

10-12 July
San Juan Marriott Hotel
San Juan, Puerto Rico

www.OFCconference.org

www.SUM-IEEE.org

Conference on Lasers and
Electro-Optics (CLEO)

14th International Conference on
Group IV Photonics (GFP)

14-19 May
San Jose Convention Center
San Jose, California USA

23-25 August
Grand Hyatt Berlin
Berlin, Germany

www.CLEOconference.org

www.GFP-IEEE.org

6th Optical Interconnects
Conference (OI)

14th Avionics and Vehicle Fiber-Optics
and Photonics Conference (AVFOP)

5-7 June
Hilton Santa Fe Historic Plaza
Santa Fe, New Mexico USA

7-9 November
Sheraton New Orleans Hotel
New Orleans, Louisiana USA

www.OI-IEEE.org

www.AVFOP-IEEE.org

For more information, visit: www.PhotonicsConferences.org
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AVFOP
2017
AVIONICS AND VEHICLE FIBER-OPTICS
AND PHOTONICS CONFERENCE

7-9 NOVEMBER
SHERATON NEW ORLEANS HOTEL
New Orleans, Louisiana USA
GENERAL CHAIR:
Jason McKinney, USA
PROGRAM CHAIR:
Chris Ward, Georgia Tech Research Institute, USA

Sponsored by

www.AVFOP-IEEE.org
www.PhotonicsSociety.org
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IEEE Photonics Society Co‐Sponsored Events
2017 - 2018
ISSLED

8 - 12 October
11th International Symposium on Semiconductor
Light Emitting Devices
Banff, AB, Canada
http://www.ece.umich.edu/issled2017/

HONET-ICT

9 - 11 October
14th International Conference on Smart Cities:
Improving Quality of Life using ICT & IoT
Amman, Jordan
www.honet-ict.org/

HPD

11- 12 October
2017 IEEE High Power Diode Lasers and Systems
Conference
Coventry, UK
http://www.hpdls.org/

MWP

23 - 26 October
2017 International Topical Meeting on
Microwave Photonics
Beijing, China
www.mwp2017.com

ACP

PHOTOPTICS

25 - 27 January
2018 6th International Conference on
Photonics, Optics and Laser Technology
Funchal, Madeira, Portugal
http://www.photoptics.org/

ICMAP

9 - 11 February 2018
2018 3rd International Conference on
Microwave and Photonics
Dhanbad, India
www.icmap2018.org

PVSC

10 - 15 June
20187 45th Photovoltaic Specialists
Conference
Waikoloa Village, Hawaii
www.ieee.pvsc.org

OMN

29 July - 2 August
2018 International Conference on Optical
MEMS and Nanophotonics
Lausanne, Switzerland
http://omn2018.epfl.ch

10 - 13 November
2017 Asia Communications and Photonics
Conference
Guangzhou, China
www.acpconf.org

MOC

19 - 22 November
22nd Microoptics Conference
Komaba, Tokyo
www.moc2017.com
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Publications

Announcement of an IEEE/OSA

Journal of Lightwave Technology Special Issue on:

OPTICAL NETWORKS SUPPORTING WHITE BOXES AND INTEROPERABILITY
Submission Deadline: 7 November 2017
Publication: May 2018

This special issue covers the topic of White Boxes and optical network multi-vendor inter-operability spanning the data, control, and
management planes. In the last years, network operators and service providers have shown strong interest in pushing vendors to
deploy hardware and control software enabling multi-vendor interoperability. This way, systems of different vendors can be used by
operators to optimize performance, reduce capital expenditure, without the need of being tied to single vendor equipment. This
trend has also brought up the concept of white boxes, disaggregating hardware from software, e.g. control, forwarding and
management planes. To support control and management of white boxes, standard defined data models are required. YANG is
a widely agreed language to define data models, exploited by emerging protocols such as NETCONF and THRIFT.
The scope includes:









assembling white boxes (e.g., transponder, add&drop, optical line system, switching, control system, monitoring &
analytics) and interfaces among modules
transmission modeling and advanced digital signal processing (e.g., non-linear impairment compensation) accounting for
inter-operability issues
white box design and approaches
network design and modeling (e.g. physical layer simulation engines), techno-economic analysis
APIs and emerging protocols – such as NETCONF, RESTCONF, and THRIFT –, and telemetry
SDN and Network Operating System (NetOS) for optical devices
emerging data modeling languages such as YANG
management of monitoring information, correlation algorithms, and flexible operations upon monitoring in elastic optical
networks considering inter-operability

The upcoming Special Issue will provide hints about the future associated roadmaps for metro, core, and DC networks, as seen by
different relevant industry associations, standardization bodies, and researchers.
On behalf of the Guest Editors and the Editor-in-Chief, we encourage you to submit your paper to the journal. Typically, these
papers 18 pages for the tutorial reviews, 10 pages for invited papers, and 7 pages for the regular papers. Mandatory page charges
of $260USD per page are enforced in excess of 7 pages. This paper would appear in an upcoming JLT special issue titled "Optical
Networks Supporting White Boxes and Inter-operability" Target 2018 May issue with accepted papers posted online within 1 week
of author final file upload.
Guest Editors: Nicola Sambo (Scuola Superiore Sant'Anna), Ioannis Tomkos (Athens Information Technology Center), HansJuergen Schmidtke (Facebook), Sebastien Bigo (Nokia), Anees Shaikh (Google), Masatoshi Suzuki (KDDI).
Submissions by website only: http://mc.manuscriptcentral.com/jlt-ieee
Manuscript Type: “White Boxes”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org
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Announcement of an IEEE/OSA
Journal of Lightwave Technology Special Issue on:

Avionics and Vehicle Fiber-Optics and Photonics
Submission Deadline: 1 February 2018
Publication: October 2018
In recent years, there has been substantial progress in fielding fiber-optic and photonics systems on a variety of mobile commercial
and military platforms. With advances in high-speed optical components and subsystems, as well as integrated photonic
architectures, this trend is expected to continue to increase. As the application space expands, it is critical to assess the
opportunities and challenges in deploying photonic architectures on mobile platforms in challenging environments. Most attention
has been focused on airborne and shipboard platforms. But a potential growing arena is application of lightwave technology to
automotive platforms; outreach to the automotive community is planned.
Scope
This special issue will cover all aspects of deploying fiber-optic and photonic technology on commercial and military platforms and
for avionic, aerospace, land, and sea applications. The special issue will be announced at the pre-eminent conference of the topic
(AVFOP 2017, November 2017) which covers fiber-optic networking architectures, high-speed and ruggedized optical component
development, optical subsytems, and wideband photonic architectures for radio-frequency and microwave signal detection,
remoting, and processing. Potential topics include (though are not limited to):
•
•
•
•
•
•
•
•

Integrated photonics
Photonics for signal processing
Applications of photonic in receiver and detection applications
Photonics for electromagnetic maneuver warfare and radar
Photonic components and systems for mobile platforms
Satellite applications of photonics
Characterization and qualification of photonic systems
Sensing applications of photonics

It is expected that this issue will primarily consist of elaborations on accepted papers presented at the 2017 Avionics and Vehicle
Fiber-Optics and Photonics conference (AVFOP 2017) which will be held 7 – 9 November, 2017 in New Orleans, LA, USA
On behalf of the Guest Editors and the Editor-in-Chief, we encourage you to submit your paper to the journal. Typically, these
papers are 18 pages for the tutorial reviews, 10 pages for invited papers, and 7 pages for the regular papers. Mandatory page
charges of $260USD per page are enforced in excess of 7 pages with accepted papers posted online within 1 week of author final
file upload.
The Guest Editors for this special issue will be: Jason McKinney (U.S. Naval Research Laboratory), Chris Ward (Georgia Tech
Research Institute), tentative - Sanja Zlatanovic (SPAWAR Systems Center Pacific).
Submissions by website only: http://mc.manuscriptcentral.com/jlt-ieee
Manuscript Type: “AVFOP 2017”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Solid-State Lasers

Submission Deadline: December 1, 2017
Hard Copy Publication: September/October 2018
The IEEE Journal of Selected Topics in Quantum Electronics invites manuscripts that document the current state-of-the-art in the area of
Solid-State Lasers. Solid-state lasers are versatile sources of coherent, high-brightness radiation with a diverse range of applications in
science and technology, including spectroscopy, health sciences, manufacturing, communication, defense, and metrology. Recent advances in
this field have focused on power scaling approaches and efficient pumping architectures, new coherent short-pulse sources, as well as the
development of novel gain media based on doped glasses, ceramics and crystals. The objective of this special issue is to document recent,
cutting-edge advances in solid-state laser technologies. The solicited areas include (but are not limited to):











Novel solid-state lasers in the ultraviolet, visible, and infrared
Microchip, fiber, and waveguide lasers
Laser beam combining and other power scaling technologies
Innovative solid-state gain media based on glass, ceramic, and crystal hosts
Modeling and characterization of solid-state lasers
Short pulse generation with solid-state lasers
Nonlinear frequency generation with solid-state lasers
Spatial mode manipulation in solid-state lasers
Novel pumping and resonator architectures for solid-state lasers
Frequency comb sources

The Primary Guest Editor for this issue is Alphan Sennaroğlu, Departments of Physics and Electrical-Electronics Engineering, Koç University,
Turkey, and the Guest Editors are Tso Yee Fan, Massachusetts Institute of Technology, USA; Christian Kränkel, Zentrum für
Lasermaterialien, Leibniz-Institut für Kristallzüchtung, Germany; Norihiko Nishizawa, Department of Electronics, Nagoya University, Japan;
Valdas Pasiskevicius, Department of Applied Physics, Royal Institute of Technology (KTH), Sweden.
The deadline for submission of manuscripts is December 1, 2017. Hardcopy publication of the issue is scheduled for September/October
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

Emerging Areas in Integrated Photonics
Submission Deadline: February 1, 2018
Hard Copy Publication: November/December 2018
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Emerging Areas in Integrated
Photonics. Over the years, integrated photonics has been advancing in performance and functionality. New materials, new integration
platforms, processes, devices, and architectures are being explored for ever-increasing application domains, spanning from traditional
computing/communication to data centers, cyber-physical systems, and the Internet of Things. 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 integrated photonics over the last few years and will serve as a universal
resource for future development. The scope of the issue covers all aspects of theoretical and experimental integrated photonics research
including:
•
•
•
•
•
•

Energy efficient optical interconnects
Integrated quantum optics and computing
UV and visible integrated photonics
Mid-infrared photonics
Nonlinear integrated photonics
Integration architectures for neuromorphic computing

The Primary Guest Editor for this issue is Weidong Zhou, University of Texas at Arlington, USA. The Guest Editors are Gunther Roelkens,
Ghent University-IMAC, Belgium; S. J. Ben Yoo, University of California, Davis, USA; Michael Gerhold, Army Research Office, USA; Lan Fu,
Australian National University, Australia; and Juejun Hu, Massachusetts Institute of Technology, USA.
The deadline for submission of manuscripts is February 1, 2018. Hardcopy publication of the issue is scheduled for November/December
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

Biophotonics

Submission Deadline: April 1, 2018
Hard Copy Publication: January/February 2019
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Biophotonics. The emerging field of
Biophotonics has opened up new horizons for extensive transfer of applicable state-of-the-art technologies coming from the area of quantum
electronics, lasers and electro-optics to the life sciences and medicine. Recently developed innovative biophotonics technologies impose
significant impact on biomedical research and public health, since they provide advanced minimally invasive, cost-effective and rapid techniques
for precise diagnostics, monitoring and treatment of a variety of diseases. The IEEE Journal of Selected Topics in Quantum Electronics
invites manuscript submissions in the area of Biophotonics. The purpose of this issue of JSTQE is to highlight the recent progress and trends
in developing leading-edge biophotonics technologies. Areas of interest include (but are not limited to):

Advanced biophotonics diagnostic methods and systems
 Ultrahigh-resolution biophotonics imaging including cellular/intracellular, molecular, 3D endoscopic, translational clinical,
photoacoustic, photothermal, diffuse, phase-sensitive, OCT, confocal, computational microscopic and multi-photon in-vivo
bioimaging
 Spectroscopy-based diagnostics including fluorescence, Raman, elastic scattering, evanescence-wave, near-/mid-IR spectroscopy
 Novel biophotonics sensing techniques
 Multi-modal biophotonics diagnostics
Progress in minimally-invasive biophotonics therapeutic techniques
 Ultrashort pulse laser tissue therapeutics
 Precise laser tissue manipulation in ophthalmology, dentistry, dermatology, cardiology, neurosurgery, photodynamic cancer therapy
 Novel photobiomodulation therapeutic techniques and dominant light-tissue-interaction mechanisms at cellular/intracellular level
 Light-assisted nerve and neuron-growth stimulation, cellular/tissue repair, optical and laser radiation safety dosimetry
Development of novel laser, fiber-optic and electro-optic biophotonics tools and devices
The Primary Guest Editor for this issue is Ilko Ilev, U.S. Food and Drug Administration, USA. The Guest Editors are: Vadim Backman,
Northwestern University, USA; Irene Georgakoudi, Tufts University, USA; Yuji Matsuura, Tohoku University, Japan; William Calhoun, U.S.
Food and Drug Administration, USA; and Thomas Huser, University of Bielefeld, Germany.
The deadline for submission of manuscripts is April 1, 2018. Hardcopy publication of the issue is scheduled for January/February 2019.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts
over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are mandatory,
photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating
the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Nanobiophotonics

Submission Deadline: June 1, 2018
Hard Copy Publication: March/April 2019
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in Nanobiophotonics.
Nanobiophotonics is an advanced field of modern science and biomedical nanotechnology. It has been leading recently to the development of
innovative nanotechnologies that provide noninvasive optical imaging, sensing, precise diagnostics and therapeutics at cellular, intracellular and
molecular levels with an unprecedented ultrahigh resolution beyond the diffraction barrier in the sub-wavelength nanoscale range (below 100
nm). The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of
Nanobiophotonics. The purpose of this issue of JSTQE is to highlight the recent progress and trends in developing of leading-edge
nanobiophotonics technologies. Areas of interest include (but not limited to):













Novel approaches in ultrahigh-resolution nanoimaging and nanoscopy beyond the diffraction limit in the nanoscale range

In-vivo cellular/intracellular nanobiophotonics imaging and sensing

Single molecule spectroscopy and imaging
Plasmonic, quantum-dot and nanoparticle biosensor probes
Nanoparticle-enhanced optical diagnostics, therapeutics and theranostics
Advanced cancer nanobiophotonics
Nonlinear ultrahigh-resolution imaging and diagnostics
Optical manipulation of nanoparticles
Monitoring biomolecular interactions, structures, and functions on the nanoscale
Novel nanobiomaterials engineered for nanobiophotonics applications
Noninvasive biophotonics methods for characterizing nanobiomaterials
Biocompatibility and phototoxicity of novel nanobiomaterials

The Primary Guest Editor for this issue is Ilko Ilev, U.S. Food and Drug Administration, USA. The Guest Editors are: Yu Chen, University of
Maryland, USA; Filbert Bartoli, Lehigh University, USA; Gabriel Popescu, University of Illinois at Urbana-Champaign, USA; Kishan Dholakia,
University of St Andrews, United Kingdom; Andrew Fales, U.S. Food and Drug Administration, USA; and Niko Hildebrandt, Université ParisSud, France.
The deadline for submission of manuscripts is June 1, 2018. Hardcopy publication of the issue is scheduled for March/April 2019.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts
over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are mandatory,
photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating
the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Metamaterial Photonics and Integration
Submission Deadline: August 1, 2018
Hard Copy Publication: May/June 2019
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Metamaterial Photonics
and Integration. The purpose of this issue of JSTQE is to highlight the recent progress and trends in nanostructured engineered optical
material, with an emphasis on integrated photonic structures. The topic generally encompasses controlling flow of light in optical materials with
properties engineered at subwavelength scale. Much of exciting progress has been made in this area, including optical metamaterials,
subwavelength grating engineering in integrated optics, metamaterial photonics, plasmonic structures, high-index-contrast gratings, and
resonant and holographic metasurfaces, to name a few. The novel properties found in these structures, coupled with ability to control these
properties with unprecedented precision through advanced fabrication techniques, has opened fundamentally new prospects for manipulating
light at subwavelength scale. Specific areas of interest include (but not limited to):












Subwavelength structured effective media and metamaterials.
Subwavelength refractive index and dispersion engineering in guided-wave optics.
Subwavelength patterning of optical surfaces. Antireflective gratings.
Near-zero index and negative-refractive index structures for integrated optics.
High-index-contrast gratings, guided mode resonance devices and metastructures.
Subwavelength gratings and metamaterials for integrated photonics and plasmonics.
Subwavelength engineered nanophotonic structures for photonic integrated circuits.
Resonant and holographic optical metasurfaces. Broadband achromatic metasurfaces, collimators and lenses.
Photonic nanostructures for light harvesting and manipulation.
Highly birefringent photonic structures and chiral media.
Advanced nano-fabrication technologies for meta-structures.

The Primary Guest Editor for this issue is Pavel Cheben, National Research Council, Canada. The Guest Editors are: Pierre Berini, University
of Ottawa, Canada; Daoxin Dai, Zhejiang University, China; Iñigo Molina Fernández, University of Malaga, Spain, Laurent Vivien, CNRS,
University Paris Sud and Paris Saclay, France; and David R. Smith, Duke University, USA.
The deadline for submission of manuscripts is August 1, 2018. Hardcopy publication of the issue is scheduled for May/June 2019.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents located at http://mc.manuscriptcentral.com/jstqe-pho are required during the mandatory online submission.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts
over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are mandatory,
photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating
the distinction between a submitted paper and previous publications.
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