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Editor’s
Column

IEEE Photonics Society

NICOLAS FONTAINE
Thanks for reading the final issue of 2017! I cannot believe that this is my fifth issue! We have been striving
to source material from our members and I encourage
all members to think of content that they can add to the
newsletter and share with the Photonics Society.
Our Society just wrapped up its annual conference
in Orlando, Florida, USA. It was full of workshops, student events and high-quality technical presentations. I
was lucky enough to attend, but for those who could not
make it, many of the events were live streamed including
the plenary and post-deadline sessions. Read more about
it in the numerous articles in this issue.
Our 3rd Get to Know Your Society Leadership column features Rene-Jean Essiambre, the Board of Governors Vice President of membership. Rene is a distinguished researcher in fiber-optic communications and
currently works at Nokia Bell Labs. The primary mission of the Membership Council is to improve the quality of membership and to attract more members. He has
many ideas, and I encourage you to read his article and
contact him.
This month, the young professionals spotlight column is written by Meredith Hutchinson, the associate
vice president for young professionals. The bottom line
is to go out and network to give yourself the most career
opportunities.
The research highlight article entitled “Realizing
Spectrally-Spatially Flexible Optical Networks” is from
the team lead by Ioannis Tomkos and Dan Marom under
a European project entitled INSPACE. As the capacity
that can be carried by a single mode fiber reaches its limit, we must begin adding addition fibers or fibers with
additional spatial modes to continue increasing capacity.
This begs the question, how to perform optimal optical networking with these additional spatial channels?
The article describes how to allocate the wavelengths and
spatial channels for optimal networking along with new
wavelength and spatial switching devices that can handle
the extra capacity.
We are still looking for some additional associate editors from Asia, Europe to help with the newsletter. The
primary tasks would be to help source articles from your
region. Please contact me if you are interested. As always, I hope you enjoy reading the articles! I welcome
any feedback, suggestions, and comments.

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
G. Cincotti
O. Liboiron-Ladouceur
B. Eggleton
C. Lim
R. Essiambre
D. Marom
K. Hagimoto
P. Nouchi
T. Kawanishi
S. Poole
B. Lee
L. Rusch
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.

2

IEEE PHOTONICS SOCIETY NEWSLETTER

December 2017

President’s
Column
KENT CHOQUETTE

“All good things must come to an end.”
Proverb
I have posed the question before: Why are you a member of
the IEEE Photonics Society (IPS)? In my past columns, I have
reviewed our Society’s conference and publication portfolios,
which likely are at the top of the list of reasons why to be IPS
member. There are probably as many reasons as we have Members, but in this column I would like to share my own personal
answer to this question.
First, a couple of comments related to conferences and publications. We held our annual IEEE Photonics Conference at the
beginning of October in beautiful (but somewhat rainy) Orlando, FL, USA. Along with some productive IPS governance
meetings, I was able to attend several excellent technical talks
and other events during the week. The expanded graduate student poster session was well attended, and the many interesting
presented posters bodes well for the future of photonics as well as
our Society. A special thanks to the College of Optics and Photonics at the University of Central Florida for their warm hospitality during an excursion held during the conference. And.
congratulations again to all the individual and chapter award
winners who were recognized during our annual IPS banquet.
I am writing this column in New Orleans while attending
the Avionics and Vehicle Fiber-Optics and Photonics (AVFOP)
conference—our Society’s final 2017 technical meeting. Similar to our other conferences this year, the attendance at AVFOP
is higher than expected, and the conference organizers have
done a great job of planning an interesting technical program.
On the publications front, we are actively searching for a new
Editor-in-Chief for the Journal of Selected Topics in Quantum Electronics. I wish to thank Prof. Luke Lester, the outgoing Editor, for his
leadership and contributions to our highest impact factor journal.
So, back to answering the question of why am I a member of IPS. IPS conferences and publications are important
communication mediums for my career as an academic faculty member. As an IPS member, I certainly benefit from the
member discounts on both conference registrations and publication charges/open access fees. But, for me, it is not about
advancing my career or saving money—it is the overall vision
that drives our Society and the IEEE that I find attractive.
Consider that the conferences, publications, education programs, and outreach events that our Society—as well as the
45 other IEEE Societies/Councils and the entire collective of
IEEE—are all motivated by the advancement of technology for
the benefit of humanity. For me this is the ethical core of being
a scientist/engineer. But being an IEEE member is only the
beginning, to make that vision happen requires volunteerism
and philanthropy.
My volunteering within the IEEE started 20 years ago when
I visited a good friend who told me it was time for me to start
December 2017

giving back to the photonics community. So, I accepted the invitation to work on a LEOS (Lasers and Electro-Optics Society, the
former name of our Society) annual meeting subcommittee, and
a few years later I wtas the subcommittee Chair, then I became a
Summer Topical Chair, and then Associate Editor for J. Quantum
Electronics, and next . . . and I now find myself writing my final
IPS President’s Column. Serving as President the past two years
has required considerable time and effort, but the months have
flown by! Just like every other past President, I am a little sad
that my time is up, but I am also delighted to pass the torch
to Professor Chennupati Jagadish. I look forward to supporting
him and continuing to serve the Society in the years to come.
There have been surprises, successes, and some frustrations
while I have served as IPS President. One big surprise for me
is learning how many of you actually read this column(!). I
hope this knowledge has delivered to you more valuable columns. Our Society has enjoyed good finances during my time
as President due to our conference and publication successes
that are predicated on the hard work of volunteers and our IPS
staff. I am particularly happy to see the inauguration of the
IPS Photonics Fund. Adding an philanthropic pillar to our Society is a wonderful way to extend our Society’s impact and I
anticipate further helping humanitarian projects from our Society. Finally, I will not mention my frustrations here, rather
those are the motivation for my future IEEE volunteer efforts. I
look forward to seeing many of you again at an IEEE Photonics
Society conference or event in the future.
IEEE PHOTONICS SOCIETY NEWSLETTER
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Research Highlights

Realizing Spectrally-Spatially Flexible Optical Networks
B. Shariati, D. Klonidis and I. Tomkos, Athens Information Technologies, Athens,
Greece; D. M. Marom and M. Blau, The Hebrew University, Jerusalem, Israel;
S. Ben-Ezra, Opsys Technologies, Holon, Israel; M. Gerola and D. Siracusa,
FBK Create-Net, Trento, Italy; J. Macdonald and N. Psaila, Optoscribe, Livingston,
UK, C. Sanchez-Costa and A. D. Ellis, Aston University, Birmingham, UK; J. F. Ferran,
W-onesys, Barcelona, Spain; and F. Jimenez,Telefonica I+D, Madrid, Spain,
George Papastergiou of Optronics Technologies SA, Athens, Greece
The future scaling of optical networks will rely on higher capacity fiber links employing space-division multiplexing (SDM)
in addition to established wavelength division multiplexing
(WDM). Realizing such spatial-spectral optical networks in
a cost-effective manner, balancing flexibility and complexity,
was investigated in European Project INSPACE and its major
findings are reported in this newsletter.

(a)

Introduction
Optical networks serve as the foundation of our information-based
society, providing interconnectivity across the globe. As our human and machine data consumption continually grows, it is becoming more economically and technically challenging to scale
the optical network, as the transmission capacity of the omnipresent single mode fiber (SMF) is being exhausted. The advent of
SDM in recent years, whether in new fiber designs or in the form
of SMF bundles, has demonstrated the pathway to higher capacity
fiber-optic links. Yet concrete implementation of optical networks
benefitting from the SDM paradigm are still lacking. For optical
networks to successfully introduce the SDM capacity multiplier,
new switching, routing, and multiplexing hardware has to be introduced, in addition to network provisioning and resource allocation algorithms, and means to mitigate new transmission impairments as linear and nonlinear crosstalk between spatial channels.
This article reviews the key innovations and outcomes of the
three-year European research program, INSPACE, devoted to
tackling the implementation issues of Spatially and Spectrally Flexible Optical Networks (SS-FON). We review proposed
SDM solutions in Section 2, and then discuss the networking switching hardware required to route, add, and drop optical communication channels at network nodes in Section 3.
Constraint-aware routing across space and spectrum allocations
(RSSA) is covered in Section 4, followed by impairment mitigation in Section 5. We summarize our findings in Section 6, and
provide a future perspective in the concluding remarks.

From SDM fiber to network architecture
Optical fibers in support of SDM transmission may come in
many forms (Fig 1), differing in refractive index profiles and
design geometry. As the ground is still laden with many unused or ‘dark’ SMF, SDM links can be realized by bundling several SMF (Fig 1-a). The core dimensions and refractive index
contrast can be modified to support additional optically-guided spatial modes (Fig 1-b). These few-mode fibers (FMF) offer
4
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(b)

(c)

(d)

(e)

Fig 1. Fiber solutions for SDM deployment. (a) bundle of SMF,
(b) FMF, (c) MCF, (d) FM-MCF, and (e) heterogeneous MCF.

a capacity multiplier equal to the mode count, yet are prone
to mode mixing due to fabrication and installation perturbations. Mode mixing can be overcome by jointly processing the
received signals on all the modes following coherent reception
(as the optical phase information is required), and unraveling
the mixed signals—a procedure called MIMO (multiple-input,
multiple output) processing, which was originally conceived
for wireless communications. The fiber cladding can host multiple cores, forming a multi-core fiber (MCF, Fig 1-c), with
each core now supporting a single spatial mode. The core pitch
dictates the amount of coupling between cores; large pitch
designs can offer very low crosstalk levels, analogous in operation to an SMF bundle. Small pitch designs form ‘supermodes’ having distinct propagation modes analogous to a FMF.
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Fig 2. SDM node architecture under different granularity, for a four spatial dimension, degree three node. Left: Space-wavelength
granularity, center: fraction space/full wavelength granularity, right: wavelength granularity.

There exists an intermediate pitch where coupling is random
and strong, which has recently been shown to outperform SMF
in nonlinear distortion buildup on account of the continuous
mixing. SDM fiber can be designed to support limited mixing
between sub-groups of spatial channels, yet have no coupling
between the groups. Two such examples are few-mode MCF
(FM-MCF, Fig 1d), where each core supports several spatial
modes and no coupling between cores, and heterogeneous MCF
(Fig 1-e) having uneven spacing which allows mixing among
the closely packed cores.
The nature of the mixing between spatial channels in the
SDM fiber impacts the networking functionality, as all channels that have experienced mixing must reach the receiver for
joint MIMO processing to function. The ramification of this
potential mixing is that for all service requests that are assigned
on a spatial channel that may mix with others, then the service
allocation must encompass all the possibly mixed spatial channels, even though it may be larger than requested. With this
understanding, we can define the switching granularity, i.e.
the minimum service allocation under different scenarios [1]:
Space-wavelength granularity: If spatial channels do not undergo any mixing, then services can be provisioned per spatial
and wavelength channel. This forms the finest switching capacity granularity, leading to the greatest flexibility at the cost
of increased realization complexity. Space-wavelength granularity is compatible with SDM links based on SMF bundles and
MCF without mixing.
Wavelength granularity: When all spatial channels are possibly mixed, they must be routed together per WDM channel
(linear crosstalk). This forms spatial superchannels that are allocated on a wavelength basis across the optical network for all
service requests, no matter how small. Wavelength granularity
applies to all mixing fiber media (FMF, some MCF), and can be
implemented with reduced hardware count.
Fractional space-full wavelength granularity: For fiber designs that experience mixing constrained within sub-groups
(i.e., FM-MCF, heterogeneous MCF), each sub-group must be
jointly-routed. Fractional space/wavelength granularity is less
restrictive than wavelength granularity, by service allocations
to subgroups as opposed to the entire spatial mode/core count.
The switching granularity impacts the photonic switching
hardware deployed within the optical network. At network
December 2017

nodes, which are interconnected via bidirectional fiber links
to neighboring nodes and jointly creating a mesh network,
ingress traffic needs to be routed to desired egress ports, or
possibly dropped for local consumption. For a node connected to three neighbors, traffic should be routed to one of the
two other links, as shown in the realizations of Fig. 2 for different switching granularities (note: add/drop not shown for
brevity). For space-wavelength granularity, uncoupled spatial
channels delivered via the ingress SDM fiber (or SMF bundle)
are first spatially separated and then wavelength switched by
wavelength-selective switches (WSS), one per spatial degree.
Likewise on the egress side, a WSS gathers the traffic from
other ingress ports and possible add channels, before all spatial
channels are multiplexed to the SDM fiber solution. This solution encompasses as many WSS units as there are spatial channels, and hence does not provide significant cost savings unless
multiple WSS units are co-packaged. However, this solution
enables the greatest flexibility due to its finest granularity, under the constraint that no channel mixing occurs.
Wavelength granularity switching can be accomplished using the previous arrangement, by setting all the WSS units with
identical commands for routing of spatial superchannels. This
solution is not attractive due to the multiple WSS units; moreover, the intra-node connecting fibers must have similar lengths
to contain differential group delays (DGD) between the spatial
channels, further increasing costs. Alternatively, the WSS can be
modified to support ‘joint’ (or ‘ganged’) switching. Under joint
switching, each WSS is fed with multiple input fibers (the input
set), which are jointly switched to one of several output fiber
sets, which are then routed to the proper egress port. The hardware count per network node under joint switching is identical
to today’s optical networks, with a single WSS (albeit modified
to support joint switching operation) performing the routing
across the entire spatial superchannel. Modification of WSS for
joint-switching action are discussed in the next subsection.
Implementing fractional space/wavelength granularity
switching can be achieved with a joint-switching WSS, one
per subgroup that experiences internal mixing. The desirable
features of this solution are the reduced hardware count (number of WSS scale as the number of subgroups), and the smaller
spatial superchannel size, as defined by the mixing channel
count within a subgroup.
IEEE PHOTONICS SOCIETY NEWSLETTER
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Fig 3. Left: SDM WSS with spatial diversity spanning two dimensions. Spatial channels are remapped to rows of the array, and
switching is performed in the vertical direction. Input row(s) steered to desired output row(s). Right: FMF-WSS with multi-mode
beams propagated and steered within the WSS.

As an example, consider an SDM solution having 12 spatial
channels operated on a 50 GHz grid. Under space/wavelength
granularity, the minimum allocation bandwidth is 50 GHz,
with a four-degree node requiring 96 WSS units. For wavelength granularity, the minimum allocation bandwidth is 12
× 50GHz, but only 8 WSS are required for traffic handling.
The intermediate solution of fractional space granularity, with
four subgroups of size three, would provision the minimum allocation bandwidth of 3 × 50 GHz, and require 32 WSS units.
Note that the hardware advantages of wavelength granularity
and fractional space/wavelength granularity can be extended
to SDM fibers which do not introduce mixing, to benefit from
network cost-reductions. When no mixing occurs, the subgroups can also be defined with different grouping sizes, to
better accommodate demands of disparate sizes.

Joint-switching WSS
With the networking tradeoffs of joint-switching WSS established, we next explore how to implement such modified
switches. The variants of joint-switching WSS we investigated
can be categorized to two main types: WSS employing spatial
diversity and WSS switching multimode beams [2].
A spatial diversity WSS is based on a conventional WSS design, which has all the input/output fiber ports dispersed and
imaged to the same positions at the switching plane, where in
operation the single input beam is directed toward a desired
output fiber on a wavelength basis. Since all the fibers are imaged to the same position, the beam steering can simultaneously redirect multiple beams incident on it, with all beams
experiencing the same beam steering shift. If the WSS input/
output fibers are arranged in a regularly spaced array, then the
steering of a set of inputs is reimaged onto different sets of
outputs. Associating the groups of fibers with SDM fiber interfaces allows switching all the spatial channels to their destinations, gaining the SDM capacity multiplier without increasing
the WSS count (same WSS count as SMF implementations).
This spatial diversity technique reformats the channels of the
6
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SDM fiber to spatially separated and parallel beams enabling
their joint switching with the same hardware complexity as
the SMF based WSS. Joint switching WSS solutions based on
spatial diversity reduce the number of supported output SDM
destinations by the spatial channel count due to the fiber port
grouping. Thus, the ROADM node and the underlying WSS
has less switching destinations and reduced support for add/
drop ports. Fractional joint switching alleviates this issue by
subdividing the spatial degree to several groups, with each
WSS handling smaller SDM groups thereby providing enough
output switching paths remaining for enabling full ROADM
functionality. Another development to circumvent the port
limitation we developed based on the spatial diversity concept,
arranges a high port count WSS where the fiber array is configured in a two-dimensional configuration (Fig 3-left), with
SDM groups remapped to rows and different rows belonging
to output switching alternatives [3]. To complement the spatial diversity solution, SDM fibers are interfaced to the WSS
with spatial demultiplexers. In our work, these demultiplexers
were based on three dimensional waveguides optical inscribed
within glass, and capable of interfacing to FMF and MCF.
Spatial diversity solutions require the WSS optics to handle
many more free-space beams than switching ports, due to the
spatial multiplier. This strains the optical design of the WSS
(performance and size). For FMF based systems, the fibers can
be directly interfaced to the WSS foregoing demultiplexing
and spatial diversity. The beams within the WSS become multi-mode, but otherwise traverse the same optical elements as a
conventional WSS. The number of free-space beams within the
WSS equals the number of switching ports (Fig 3-right). However, the spatial mode structure of the beams impacts the spectral channel characteristics. At the beam-steering plane, where
the beams are spatially dispersed, flexible channel extent is defined by a phase spatial light modulator used for writing linear
phase ramps. Beam modes of optical frequencies that strike
the channel edges experience clipping, which impacts each
mode differently and disrupts mode orthogonality (resulting
December 2017
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Fig 4. Three resource allocation policies identified for SDM networks based on different transceiver technologies.

in mode dependent passbands and spectrally dependent mode
mixing at channel edges). This leads to larger spectral transition bandwidth between the pass-band and the block-band.
Hence, larger guard bands are required between adjacent wavelength channels, impacting the spectral utilization of the communication band. Conversely, higher spectral resolution optics
can be employed to achieve conforming transition bands.

Routing space/spectrum allocations
While the extra dimension introduced by SDM provides more
capacity in response to a large traffic increase, dynamic allocation policies need to address the disparate behavior of traffic
and its fluctuations. The two main technology areas limiting channel allocation and routing options in an SDM/WDM
based optical network are fiber types and employed switching
paradigms [4].
Three channel allocation options are explored and presented
in Fig. 4, which in turn lead to different transmitter/receiver
design considerations [5]. Fig. 4(a) shows the case in which
demands are transported in form of spectral super-channels, i.e.
demands spread over a contiguous portion of spectrum, enough
to accommodate them, in a single spatial dimension. Spectral
super-channels can improve the spectral efficiency by decreasing the guard bands between sub-channels. Nonetheless, SDM
networks based on spectral super-channels require independent-switching based nodes which are the most costly switching elements. Practically speaking, a spectral super-channel
allocation policy can be used only for SDM networks based on
uncoupled transmission media. On the other hand, Fig. 4(b)
illustrates the case in which demands are transported in the
form of spatial super-channels, i.e. demands spread across the
spatial dimensions over a given spectral slice (e.g. one optical
carrier under wavelength granularity). Spatial super-channel
allocation policy can be considered for any type of transmission
medium, but is necessary for SDM networks based on coupled
transmission media. A spatial super-channel allocation policy
allows: i) decreasing the optical switching complexity, since
spatial channels are switched in groups rather than independently at the price of a potential reduction in routing flexibility; and (ii) additional cost reduction due the possibility of
sharing network elements among different spatial dimensions
(e.g., a number of super-channel constituents can share lasers
and DSP modules, which can lead to cost and power consumption savings of integrated transceivers in SDM networks) [6],
[7]. A third possible policy is spectral-spatial super-channel,
shown in Fig. 4(c), would emerge from the combination of the
aforementioned spectral and spatial super-channel allocation
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policies, i.e. demands spread across a number or all of the spatial dimensions over a contiguous portion of spectrum. One
can say that spatial super-channel is a particular case of spectral-spatial super-channel when the spectral width of spectralspatial super-channel is as narrow as a single optical carrier [6].
Commercially speaking, the design and operation of optical networks is based on the assignment of the appropriate
network resources in order to establish the end to end service,
or lightpath. Established lightpaths must have guaranteed
quality of transmission (QoT), ensuring adequate transmission performance for the provisioned service. We have developed simple scaling rules for predicting signal degradation for
SS-FONs in order to provide an accurate QoT estimation. The
QoT estimator calculates the performance of coherent multilevel phase modulated signals when propagated over an optical
uncompensated SDM link (i.e. FMFs, MCFs, bundles of SMFs)
that is composed of several amplified spans. The tool supports
SDM networks based on both fixed-grid WDM and gridless multi-carrier multiplexing schemes exploiting NyquistWDM and orthogonal frequency division multiplexing. The
estimator is capable of predicting the QoT of new lightpaths
to be established in a network, as well as their impact on the
existing lightpaths. The QoT estimation mechanism requires
information about the network topology, link characteristics,
signal types (baud rate and modulation format), and lightpaths
currently established in the network (i.e. occupied spectral
slots on each spatial mode).

Transmission impairments
Parallelism is a key target to be achieved in SDM networks, in
fiber and components, to reduce costs. However, the denser the
integration of the spatial channels is, the higher is the potential
crosstalk (XT) among them. Such spatial XT is expected to
be mitigated by MIMO processing at the receiver side, with
a complexity scaling determined by the number of spatial
channels squared and their corresponding temporal differential group delay (DGD) spread which is to be retimed. MIMO
processing can compensate all the linear impairments in SDM
transmission systems as long as mode dependent losses are low
and the additive optical noise from amplifiers not excessive.
Several strategies may be employed to minimize the
MIMO processing complexity. Under transmission media
that exhibits overall mixing between all modes/cores, it is
desirable to reduce the DGD spread. Combining fibers with
opposite DGD characteristics is one possibility (as was done
for chromatic dispersion compensation before the adoption
of coherent reception). However, there is no standard FMF
IEEE PHOTONICS SOCIETY NEWSLETTER
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Fig 5. Future scaling study of the Telefónica Spanish national
network, showing average spectrum utilization per link per fiber for different switching paradigms considered, using 12 spatial channels [4].

and mode count established yet, which deters development
of FMF compensating fibers. An alternative approach is to
introduce strong mixing characteristics, which reduces the
DGD accumulation by constant energy transfer between fast
and slow modes. However, the mixing characteristics in FMF
are in the weak regime, causing the DGD to increase linearly
with transmission distance. To induce strong mixing in FMF,
we have devised a discrete spatial phase element that crosscouples modes. The phase element is printed directly on the
fiber facet, and can be placed periodically along the transmission fiber to operate in the strong mixing regime. Further
advantages of strong mode mixing include the averaging of
mode dependent losses, and the reduction of the nonlinear
impairment accumulation.
A second alternative to reduce impairments is to adopt
SDM fiber coupling that is restricted to modes/cores belonging to a subgroup. With this approach the number of modes
handled by the MIMO processor is reduced, which is highly
favorable due to the square law dependence.
The power consumption of the MIMO processing can be a
limited factor in the maximum capacity and achievable reach
of SDM networks [8]. Our analysis shows that by shifting
from parallel SMFs implementations to FMFs, the powerlimited reaches reduce significantly as the number of modes
increases. Network-wide speaking, MIMO processing for a
4-mode FMF network requires more than twice the power required for SMF and 2-mode FMF based networks to achieve
similar performance[8].

Key networking findings
The joint switching approach advocated by the INSPACE project offers a compact spatially integrated solution that eliminates the need of multiple-WSS elements and complex control
plane processing. This is done at the expense of reduced resource
utilization, when the overall traffic load is relatively small. On
the other hand, the more complex (in terms of required number
of WSS elements) independent switching and fractional joint
switching paradigms perform well for networks with high level
of traffic diversity. Studies have shown that in addition to its
cost benefits joint switching can perform significantly better in
8
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high diverse traffic scenarios, if spatial super-channels occupy
smaller spectral width which can be switched by WSSs with
finer granularity and higher resolution [4]. It has been demonstrated that spectral switching granularity must be adaptable to
the traffic size in order to achieve globally optimum spectrum
utilization in an SDM network, for which spectrally flex-grid
ROADMs and bandwidth-variable transceivers are a requirement [4]. Additionally, our studies have shown that as the rate
of service integration increases the network performance of the
joint switching (i.e. fixed SDM) converges to that of independent switching (i.e. flex-SDM), Fig. 5.
Furthermore, our studies related to the cost benefits of INSPACE proposed solutions showed that, after the transceivers,
the second most costly element is the A/D nodes (consisting of
WSS and multicast switch modules) [7]. Our analysis showed
that the most cost-effect SDM ROADM architecture is the one
which i) maximizes the number of available A/D ports, and
ii) does not heavily increase the port count of pass-through
WSSs. It has also shown that joint-switching based ROADMs
are more cost effective than those implementing independent
and fractional joint switching [9]. We anticipate that the cost
reduction due to the switching infrastructure as well as the
possibility of using integrated spatial super-channels transceivers will prove joint switching as potential candidates for SDM
networks.

Conclusion
INSPACE introduced a novel networking approach that extends the common spectral flexibility concept to the SDM domain and simplifies the super-channel allocation and control
mechanisms. This new concept utilizes the benefits of the high
capacity few-mode and multi-core fiber infrastructures, while
it is also directly applicable over the currently installed multifiber cable links. The main novelty and the key enabler for this
approach is in the development of multi-dimensional spatialspectral switching nodes, which are fabricated by extending
the existing flexible WSS nodes, incorporating advance mode/
core adapting techniques. Further major development in support of the SS-FON concept include novel network planning
algorithms and software defined networking (SDN) control
plane approaches, able to efficiently handle the increased number of resources.
Commercially speaking, the current growth in the photonics industry is driven by the sales in the field of high data rate
transceivers. This is expected to last at least for another 5 years
as technology will move towards 400 Gb/s data rates. In the
same time, it is expected that providers will start investigating
the spatial expansion of their systems in order to meet the future capacity demands. However, the increased capacity would
also require increased flexibility in switching nodes. The INSPACE node technologies and control solutions are well aligned
with this time frame and could potentially play an important
role, in the upcoming years, in the way that integrated high
capacity data channels are handled in the space dimension. One
should also consider the SDM potentials and in particular the
SDM switching requirements for the handling of the capacity
expansion in datacenters, which is another fast-growing market due to the numerous cloud based services.
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Get to Know your Society Leadership
René-Jean Essiambre, Board of Governors Vice
President of Membership, and Membership Council
Chair, 2017–2019
What is Your Current Professional Job?
I am a researcher at Bell Laboratories, the research division of
Nokia Inc. based in Holmdel, New Jersey, U.S.A. My primary
interests revolve around optical fibers and the design of commercial fiber-optic communication systems. Understanding
the transmission of information over optical fibers at a fundamental level—and how this knowledge can be applied to commercial products—are of great interest to me. In particular, the
application of Shannon information theory to optical fibers and
the uncovering of new forms of nonlinear interactions in fibers
are topics that I have been involved with at Bell Laboratories.

Why Photonics? What Was Your “Photonics
Moment?”
I took a course on nonlinear dynamics and chaos that I truly
enjoyed as a physics undergraduate. I thought that nonlinear
effects in optical fibers seemed like a natural and accessible way
to investigate this field by theory, simulations and experiments.

What Role Does Your Board of Governors
(Bog) Position Play for IPS and What
Challenges do You Face in Your Role?
I view my position as a Board of Governors member as being
a representative of the members to the decision-makers of the
IEEE Photonics Society. As a long-time member myself, I have
been listening to feedback from Society members for decades.
I see my role as being the conduit bringing both the concerns
and aspirations of members to the leadership team and proposing ways to improve the professional wellbeing of members.
I have been in industry for 20 years while remaining closely
connected to the academic and research communities. I think
I can bring a perspective on how to connect academia, companies and national laboratories together on areas of mutual
interest in photonics.

What do You Want to Accomplish in Your
Leadership Role This Year/Next Year?
I would like to help make photonics accessible to a bigger audience, especially to students, i.e. undergraduate and 2-year
degree, and to the general population. I believe that one way
to accomplish this is by providing informative and instructive
photonics content on the Society website that is relevant to
everyday life and accessible to everyone, i.e. students, professionals, parents, teachers, advisors, and government leaders.
I would also like to work towards developing more volunteer opportunities and long-term membership career paths to
help guide members as they transition from student to member
to leader. I will continue to lead the Membership & Outreach
Council’s goal of increasing education, training, mentorship,
10
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and networking opportunities for the photonics community in
academia, industry and government.

What About Our Society’s Mission and Work
Really Motivates You?
Photonics is an exciting and promising field. The IEEE Photonics Society brings together a community of diverse people
working, impacted by or simply having interest in the field. I
personally am interested in the Society’s dedication in ensuring
the quality of technical publications in photonics as well as its
commitment to expanding the breadth of diversity advancing
the photonics of the future.
As VP, my main objective is to attract and retain the best talent. I plan to support programming that continues to address
cross-cultural awareness and further diversifies the collection of
individuals and perspectives contributing to the Society’s growth.

How Would You Advise Members Who Want
to Become More Involved in the Society?
First is to find an area that you like and feel passionate about. What
do you think is needed and not currently addressed? Then, you can
contact the IEEE Photonics leadership and staff about your interest. They will happy to discuss and inform you on the current status and propose ways for you to get involved if you wish.
The Society should ultimately reflect its membership. The
involvement of members brings invaluable input to the Society
and can be very rewarding to the volunteers. As a volunteer, you
are exposed to the inner workings of the Society and have the
opportunity to impact the members in a very personal manner.
It is also a way to meet people in photonics outside your immediate area of interest.

Tell Us Something Fun About Yourself
I was raised in a small village in Canada where I did a lot of
outdoor activities, including fishing, hunting, snowshoeing,
snowmobiling, cross-country skiing, etc. It was a lot of fun!
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Young Professional Spotlight

Skip the Online Application, Go Meet Someone New
By Dr. Meredith Hutchinson, Associate Vice President for Young Professionals
I came across a great quote that sums up perfectly what I almost always say to students and Young Professionals when
I meet them and discuss career prospects: “It’s not how you
apply. It’s who you know. And if you don’t know someone,
don’t bother.” The genesis of this quote came from a very
analytical approach to job applications within an article by
Robert Coombs for Fast Company called “I Built a Bot to
Apply to Thousands of Jobs At Once—Here’s What I
Learned.” Although the author’s conclusion had seemed intuitive to me after maneuvering through my career path by people I had met, sought out or happened upon, it was a straight
forward approach that validated that intuition.
If obtaining a job is all about whom you know, how do
you go about finding, in particular, the “roughly 80% of jobs
never posted—probably closer to 90% for more senior jobs?”
As a member of the IEEE Photonics Society, your peers, Senior Members, and those you meet through chance engagement are the key to opening up these seemingly non-existent
positions. Someone who you’ve met once or even a few times,
say at a conference event, is far more likely to speak up for
you to someone who’s hiring or vouch for you as a top candidate than an faceless resume that flies across a desk. Your
in-person interactions will have a much more profound impact on the trajectory of your career than a well-crafted resume or even an exceptional list of accomplishments. When
competing in an environment in which there is a tremendous
amount of talent and quantifiable accomplishments, the ability to stand out will come from all the factors that can’t be
defined on paper: your personality, unique perspective, and
showing interest and insight in a specific field or group that
you desire to work in.
So if uploading your resume and cover letter to lot of job
openings isn’t going to change your odds of getting an interview in a significant way, how can one get their foot in the
door? The key is in planning and targeting your time.
1) Identify what type of job sector you desire to enter:
industry, academia, government, startup.
2) Narrow down a few specific places or areas of technical
subject you find extremely exciting.
3) Look for specific people in the group or work at the
same institution who’ll be attending a conference or
event you’ll be attending as well as reach out to your
senior contacts who might know someone.
4) ASK for an introduction.
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IEEE PHOTONICS SOCIETY NEWSLETTER

5)

If you meet the person you’re targeting, have a passionate and succinct reason for your interest in their
organization and directly ask about opportunities.
The steps above encompass what we constantly hear as “networking,” but the key is to have focus, to present real engaged
interest and knowledge about the group you want to work for,
and to face or to remove the fear of asking someone you know
for an introduction or help in making a connection. I have been
helped to obtain a position on numerous occasions by people
far senior to me. The key was that I knew what I wanted when
they asked. On the flip side, I have made a point to pay this
generosity forward, but I can only help if I know what someone
is looking for. The most common thing I hear when I ask students about job search is that they’re not close to graduation so
they haven’t really been looking.
The final essential point to add to the steps above is that the
time to start is now. It is impossible to predict opportunities
before they present themselves, and there’s no timeline that
says once you’ve written your thesis or are ready for a new job,
the right job will be ready for you. Therefore it is imperative to
constantly work on the steps above and know where you’d like
to be down the road, even if you’re not graduating or looking
to move in the near future. As the article pointed out, for good
candidates organizations may make room and a position for
that person, even if it means waiting for them to graduate. So
if you want to truly control the trajectory of your career, you’re
best bet is looking at every opportunity when you meet people
or interact with mentors; use these interactions as time to help
December 2017

cultivate the job you want in the future instead of worrying if
you’re ready now.
As a final thought for those who are already established in
their careers and maybe got a lucky break (as I have many times
from great contacts and mentors), reach out to those who are
just starting out and offer your help. It’s the core mission of the
IEEE Photonics Society to promote, encourage and build the
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photonics community of the future and this involves engagement from members at all levels to make that happen.
Make connections with the Photonics community on Facebook
(facebook.com/PhotonicsSociety), Twitter (@IEEEPhotonics) and
Instagram (@IEEEPhotonics) and don’t be afraid to reach out to
the Photonics Society directly (PhotonicsSociety@ieee.org) to ask
for some direction or find an event or institution to reach out to.
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News
National Photonics Initiative, Edmund Optics Host
United States Congresswoman Martha McSally
Congresswoman toured Tucson facility to see first-hand the local, national impact of
optics and photonics
The National Photonics Initiative (NPI), an alliance of top scientific societies uniting industry and academia to raise awareness of photonics, and Edmund Optics, a premier provider of
optical components, welcomed US Congresswoman Martha
McSally (R-AZ) in September 2017 to the company’s Tucson
Research and Design Center to showcase Southern Arizona’s
strength in optics and photonics.
Edmund Optics showcased how optics and photonics in
Arizona is enabling innovation across the country and around
the world. CEO and Chairman Robert Edmund, stated, “Edmund Optics is proud to collaborate with state and national
institutions and organizations to advance this critical field,
and we appreciate the time Congresswoman McSally devoted
to learning more about existing and next generation photonics
applications.”
Edmund Optics products harness optics and photonics for a
variety of applications ranging from DNA sequencing to retinal eye scanning to high-speed factory automation. Founded
in 1942, the company has grown from a one-man operation to
a global organization supporting the R&D, electronics, semiconductor, pharmaceutical, biomedical and military markets
around the word. The Tucson Research and Design Center
houses a custom optical and opto-mechanical research and development group, applications engineering, sales, and custom-
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er support. Through this Center, Edmund Optics collaborates
closely with the University of Arizona College of Optical Sciences and the Arizona Technology Council to promote optics
and photonics R&D and technical training.
“It is amazing to think that cutting-edge, American innovation in optics and photonics is being driven by Edmund
Optics right here in Tucson,” said Congresswoman McSally.
“I appreciated this opportunity to tour this local business and
see first-hand how Edmund Optics and the NPI are working
to improve our community and enable applications that are
benefiting our nation’s health, security and competitiveness.”
Through the NPI, Edmund Optics is working to raise
awareness about photonics and unite academia, industry and
government experts to identify and advance areas of photonics critical to maintaining United States competitiveness and
national security, such as: advanced manufacturing, communication and information technology, defense and national security, energy, health and medicine, education and workforce
training, and quantum science and technology. The company
is also focused on an increased investment in science R&D and
a focused effort to train skilled workers in the field of optics
and photonics.
Source: National Photonics Initiative; Photo Source: Edmund Optics Inc.
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U.S. National Photonics Initiative Testifies During
House Science Committee Hearing on Quantum
Dr. Christopher Monroe, professor of physics at the University of Maryland,
offered testimony
In late October 2017, the House
Committee on Science, Space
and Technology Subcommittee
on Research and Technology and
Subcommittee on Energy held a
joint hearing, “American Leadership in Quantum Technology,”
featuring testimony from experts including Dr. Christopher
Monroe, professor of physics at
the University of Maryland and
founder and chief scientist at IonQ, Inc., who testified on behalf of the U.S. National Photonics Initiative (NPI)—an alliance of top scientific societies uniting industry and academia
to raise awareness of photonics.
Dr. Monroe’s testimony addressed the need for a National
Quantum Initiative to create the infrastructure—both physical
and human capital—needed to move the United States into a
leadership position in quantum information technology, a field
that will create vast opportunities for job creation, economic
growth and betterment of society across areas as diverse as health
outcomes and information security. Currently, countries including China, Australia and Canada, as well as the European Union,
are heavily investing in major initiatives to advance quantum
information science while efforts in the US remain decentralized.
“US leadership in quantum technology will be critical to
our national security, and will open new doors for private industry and academia while ensuring America’s role as a global
technology leader in the 21st century,” said Monroe. “I appreciate the attention that the House Science Committee is giving to quantum information science, and I thank the Subcommittees on Research and Technology and Energy for allowing
me the opportunity to testify today in support of a National
Quantum Initiative.”
In a white paper published earlier this year titled, A Call
for a National Quantum Initiative, the NPI detailed how US
investment in a National Quantum Initiative will accelerate
the development of commercially available quantum-based
technologies to facilitate growth in the US economy and keep
pace with accelerating international competition. The initiative would seek to:
Invest $500 million of new public funding over five years
in four “Quantum Innovation Labs.” These will be proving
grounds and testbeds for quantum technologies, and will follow
the proven model of academia, government and industrial scientists and engineers working collaboratively on shared objectives.
Define and develop standards for quantum technology elements (e.g. sensors, photonic communication links, quantum
memories) and their software interfaces to ensure that quantum
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technologies can be portable or
accessible by authorized users
from the cloud.
Guarantee US leadership in
the development and deployment
of a new generation of quantum
technology which will usher in
the next generation of enhanced
measurement, communication
and data processing.
Interface with counterparts in
the US defense and intelligence communities to ensure the US
military and other data-gathering and analysis agencies have
access to the most advanced information technologies.
Provide new opportunities in cybersecurity and communication networks whose security relies on fundamental laws of
physics.
“The explosion of worldwide activity in quantum is evidence of the importance the global community is placing on
this technology. It is critical for the United States to pay attention to this activity and to invest in this technology,” said NPI
Steering Committee Chairman Ed White. “The NPI looks forward to continuing to work with Committee, Congress and
the administration to guarantee American leadership in this
rapidly growing field.”
Photonics-enabled quantum technologies—based on fundamental particles of nature such as individual atoms and photons—hold great promise to become the computers, networks
and sensors of tomorrow. Quantum information science, based
on exploiting subtle aspects of quantum physics, can provide
greater communication security and enhance navigation, imaging and other sensing technologies in ways that are impossible using binary-based computer systems.
ABOUT THE NPI: The National Photonics Initiative
(NPI) is a collaborative alliance among industry, academia
and government seeking to raise awareness of photonics and
the impact of photonics on our everyday lives; increase cooperation and coordination among US industry, government
and academia to advance photonics-driven fields; and drive
US funding and investment in areas of photonics critical to
maintaining US economic competitiveness and national security. The initiative is being led by a coalition of scientific
societies, including the American Physical Society (APS), the
IEEE Photonics Society, the Laser Institute of America (LIA),
the Optical Society (OSA) and SPIE, the International Society
for Optics and Photonics. For more information, visit www
.LightOurFuture.org.
Copyright © PR NEWSWIRE and National Photonics Initiative
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IEEE Opens the European Technology Centre in
Vienna, Expanding Global Presence

In September 2017, the IEEE announced
the opening of the European Technology
Centre in Vienna, Austria. The Centre will
provide support and services to the European technical community, focusing specifically on the needs of industry, academia,
and governmental institutions.
“Establishing the European Technology
Centre marks an important step in furthering IEEE’s global, strategic activities within
Europe and beyond,” said Karen Bartleson,
IEEE President and CEO. “We see a strong
foundation for collaboration and look forward to contributing important technology
and policy initiatives that will help grow and strengthen the
European science and innovation ecosystem.”
With more than 423,000 members worldwide, including
over 55,000 in Europe, IEEE brings a global perspective and
strong membership base of professionals who are leading authorities in world of changing technologies, from computing,
communications, and sustainable energy systems to IoT, blockchain, biomedical engineering, and many more. IEEE inspires
a global community to solve shared industry and societal challenges by leveraging technology to address important global
issues. IEEE nurtures, develops, and advances technologies
worldwide through standards development, supports the incubation of new innovations, produces highly cited publications,
organizes major conferences, and offers a wide range of professional and educational programs.
IEEE plans to expand on a number of strategic initiatives
including the European Public Policy Initiative, which aims to

PHOTO CREDIT: IEEE CEDA

Centre to focus on collaboration, support, and services for global technical community,
addressing needs of industry, academia, and government institutions

increase the dialogue between the European technology community and European policy makers and regulators through expert
working groups in areas such as energy and information and communications technology (ICT). Activities of the European Public
Policy Initiative include developing public-policy position statements and organizing policy-related events, among others.
Current engagements of the European Technology Centre
include participation in the European Multi-Stakeholder Platform on ICT Standardization and in the European Innovation
Summit.
For further information on the European Technology Centre
in Vienna, contact:
Dr. Clara Neppel, Senior Director, European Business
Operations at c.neppel@ieee.org and Dr. Hermann Brand,
European Standards Affairs Director at h.brand@ieee.org.
© Copyright 2017 IEEE Newsroom

TryEngineering.org Partners with Laser Classroom to
Bring STEM to Light
TryEngineering.org, sponsored by the IEEE, Teachers Try Science and IBM, has partnered with Laser Classroom, an IEEE
Photonics Society STEM collaborative partner and the official
educational kit producer of the International Year of Light
2015, to bring exciting new lessons on optical and photonics
engineering to the IEEE community and general public.
Tryengineering.org is an online, ad-hoc resource for students, parents, teachers, and school counselors interested in
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pursuing or encouraging careers in engineering and electronic
application sciences. Students can find real life examples and
descriptions on what it takes to be an engineer as well as the
varying disciplines within engineering. The portal provides
hands-on experiments, referrals to summer programs, internship opportunities, and search tools for schools that offer engineering programs. Useful tips on course selection, applying to
university programs and financial aid are also included.
December 2017
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Laser Classroom, a company that designs and manufactures
products for teaching and learning all about lasers, optics and
photonics, has worked directly with the IEEE Photonics Society for two years, helping reach over 1,400 pre-university
teachers and 11,300 students ranging in ages 6–18.
Colette DeHarpporte, CEO of Laser Classroom, states that,
“Content is a small piece of education. What’s really important is connecting the content to something [the student] cares
about and wants to act on.”
In 2018, the IEEE Photonics Society plans to do just that
by rolling out a STEM Kit competition and massive online
instructive courses for pre-university teachers and educators
teaching light-based sciences. Courses such as “Bringing STEM
to Light: Teaching about Light and Optics,” will provide teachers opportunities to achieve certificates in producing interactive light curriculum and labs to get students excited about
the wonders of light. To be housed on TryEngineering.org,
photonics- and optics-related teaching resources, on-demand
curriculum, and K–12 STEM outreach grant programs will be
offered to specifically to school districts and afterschool programs within the Afterschool Alliance, a coalition of public and
private non-profit organizations dedicated to offering safe afterschool environments.
Quick Guides on “How to Volunteer in STEM” and a list
of various local STEM workshops and conventions will also be
shared with IEEE chapters interested in contributing to the
IEEE Photonics’ Student Outreach Ambassador Program.
One of the key Laser Classroom lessons currently showcased on TryEngineering.org is called, “An Eye on Op-

Example of a Laser Classroom light kit in action.

tics.” The goal of this lesson is to provide students with an
open-ended opportunity to explore and work with hands-on
materials, share observations and build a foundational understanding of the relationship between shapes and the properties of light. The lesson’s exploration encourages creativity
and allows students to design a lens system to improve human vision.
Ultimately, the goal of these collaborations is to expose students to optical and photonics engineering as an exciting and
rewarding profession that can make a real social impact, while
inviting teachers to contribute to the rich and influential discipline of light.
For more information, visit TryEngineering.org and
www.LaserClassroom.com.
*Excerpts from TryEngineering.org © Copyright 2017 IEEE.

LASER World of PHOTONICS INDIA 2017 Concluded
that Lasers have a Bright Future in India
The 6th edition of LASER World of PHOTONICS INDIA
successfully concluded at Pragati Maidan Exhibition Center,
New Delhi in September 2017, attracting 6,404 trade visitors.
Spread over 5500 square meters, 160 exhibitors and 10 additionally represented companies from a total of 16 countries
showcased products, recent developments and market trends
from the world of lasers and optical technology and its industrial applications.
The trade fair was organized in New Delhi, making it accessible for application industries, such as automotive, heavy
engineering, railways, signage and printing to name a few.
LASER World of PHOTONICS INDIA proved that all those
industries are increasingly using laser and optics in order to
improve efficiency and quality.
For the first time, an “Additive Manufacturing Pavilion”
was launched to showcase processing and systems for additive
manufacturing in industrial applications at the show. At the colocated Additive Manufacturing Insight Conference, delegates
learned about the growing market for industrial 3D printing.
December 2017

By 2015, the approximate size of the addressable manufacturing market for Additive Manufacturing was $13 trillion while
the Market Share of Additive Manufacturing was $5 billion.
Boston Consulting Group forecasts that it will grow at a compound annual rate of almost 30% through 2020. According to
CNT, Additive Manufacturing is getting a lot of traction in India
and many comp anies are working on moving into functional
part manufacturing using additive manufacturing compared to
only prototyping.
The three short courses at the conference were organized by the
IEEE Photonics Society, as an outreach sponsor. The courses captured different aspects of Fiber Lasers & Applications, Nanophotonics, and Fundamentals of Fiber Optics & Waveguides. Starting
from basic principles of operation to design considerations, Q & A
discussions followed each short course, covering topics about highpower fiber lasers, plasmonics, quantum dots and fabrication of
photonic structures & metamaterials, to name a few.
For the second consecutive year since its inception, a “Laser
Safety Forum” also garnered tremendous positive response from
IEEE PHOTONICS SOCIETY NEWSLETTER
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Laser technologies on display at LASER World of PHOTONICS
INDIA. Source: Messe Muenchen India.

the exhibitors and visitors. It stood out as the one of the prominent
knowledge sharing platforms for the industry. Attendees learned
about the safe usage of lasers in their working environments.
Finally, the “Buyer-Seller-Forum” enabled constructive
face-to-face meetings between buyers and sellers for potential

business associations and received participation from companies, such as Hero MotoCorp, Bhilai Engineering Corporation,
Hella India Automotive, LASTEC—DRDO, Sagar Asia.
Speaking of his experience at the Buyer-Seller-Forum,
Haribabu Srivastava, Director—Laser Science and Technology
Center, DRDO (Government of India), said: “We all are aware
that lasers have a very bright future and every year the volume
of laser machines is increasing, its applications are increasing,
whether it is defence, industry applications such as medical,
telecommunications, internet, entertainment, you name it and
the application is there. All the aspects of laser were covered
here at the exhibition and I feel that if industry and laboratories they come together we can achieve the ‘Make in India’
dream of the Government.”
The next edition of LASER World of PHOTONICS INDIA
will take place again in 2018 on September 26 to 28 at the
Bangalore International Exhibition Centre (BIEC), Bengaluru.
*From Laser World of Photonics India press release. Learn
more at: www.World-of-Photonics-India.com
Sources: ©2017 Business Wire India and Messe Muenchen India

AIM Summer Academy Gives Participants Intensive
Photonics Introduction
AIM Photonics Academy, an initiative of the AIM Photonics Institute (a Manufacturing USA program dedicated to
developing new high tech industries), launched its inaugural
Summer Academy school on July 24–28, 2017 at MIT. AIM
Summer Academy is a one-week intensive school that introduces participants to the fundamentals of integrated photonics, a maturing optics technology born of the prior century’s
fiber optic communications revolution. Integrated photonics

leverages the materials processing innovations of the semiconductor industry to create novel light-manipulating devices for
applications in datacom, RF signal processing, sensing, and
imaging.
Close to 60 attendees from industry and academia came to
MIT in July, to learn about foundational principles in photonics devices and circuit design and layout, integrated chip process flow and manufacturing control. They also networked with

Attendees during a short course session at AIM Summer Academy 2017. Photo by Frank Tolic, AIM Photonics Institute.
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Close to 60 attendees from industry and academy came to MIT to learn about device and circuit design, integrated process flow and
manufacturing control at AIM Summer Academy. Photo by Denis Paiste, MIT Materials Processing Center.

leading Electronic Photonic Design Automation vendors and
reviewed their software tools for modeling devices and circuits,
and were introduced to packaging and testing in MIT’s flagship Education and Practice Factory. Throughout the week, attendees worked in collaborative teams on a design project that
brought together the program’s learning objectives by tasking
them to concentrate on a systems level study in one of the four
application areas (datacom, RF signal processing, sensing, imaging) and assemble a concept proposal describing the preliminary design of a photonic integrated circuit (PIC) to satisfy the
systems performance criteria. Attendees registered for either a
three-day focus on PIC design or participated in the full week,
which included manufacturing process variation and control.
The various short courses taught during the week examined the fabrication of photonic integrated circuits from three
distinct perspectives: device physics, circuit layout using a
Process Design Kit (PDK), and manufacturing variation. The
exchange of these perspectives underscored the necessity of
standardized process flow using a PDK that separates the activities of future photonics circuit designers from fabricators. In
this fabless mode of silicon photonics manufacture, the circuit
designer never steps into the cleanroom, and relies on an iterative feedback process to better plan for manufacturing variation and layout up to thousands of photonic and electrical device components within fabrication tolerances. The PDK is the
central organizing instruction set that mediates this feedback
between cleanroom fabrication and circuit architecture. During the week-long school, attendees learned about the PDK
process and its role in arranging Multi-Project Wafer (MPW)
runs in AIM Photonics’ world-class 300 mm fabrication facility (located in Albany, New York). The attendees saw examples
of circuit design and layout that reference the AIM PDK in
EPDA software demonstrations that targeted particular topics
in the short course lectures. The EPDA software vendors in
attendance were Cadence, Synopsys, Lumerical, PhoeniX Software, Mentor, and Coventor.
December 2017

AIM Summer Academy brought together instructors from
several university and industry backgrounds. From MIT, instructors included Juejun Hu, Duane Boning, and AIM Photonics Academy Executive Director Lionel Kimerling. They
were joined by fellow instructors Jifeng Liu from Dartmouth
College, Stefan Preble from Rochester Institute of Technology,
Milos Popovic from Boston University, Brett Attaway from
AIM Photonics, and Kevin McComber from Liberty Mutual
(formerly of Intel).
The design project was a unique highlight of the school,
which rallied attendees to incorporate their daily insights into
the conceptual design of an application-specific PIC, and present their cumulative analyses and solutions on the last day of
class. The week-long school is an “intensive introduction, one
that gives our participants a core competency in understanding
the new paradigm of fabless silicon photonics,” says AIM Photonics Academy Education Director Sajan Saini. “In addition
to providing them with the requisite expertise to investigate
on their own the benefits of electronic-photonic integration,
and to critically evaluate the different applications currently
driving integrated photonics.”
AIM Photonics Academy formed in 2016 and is the education, workforce development and roadmapping arm of AIM
Photonics, one of 14 public-private manufacturing innovation
institutes launched as part of the 2014 Revitalize American
Manufacturing Innovation Act. AIM Photonics Academy’s
mission is to educate the current and future workforce in integrated photonics—technologies that will lead to the next
generation of faster and more power-efficient processor chips
for diverse new applications. AIM Photonics Academy also facilitates the Integrated Photonics Systems Roadmap (IPSR) a
technology roadmapping activity contributed to by industry
representatives for guiding the $350 billion semiconductor industry in this new direction.
For more information about AIM Academy and our upcoming programs please see https://aimphotonics.academy
IEEE PHOTONICS SOCIETY NEWSLETTER
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IEEE Announces Selection of Stephen Welby as Next
Executive Director and Chief Operating Officer
IEEE, the world’s largest technical professional
organization dedicated to advancing technology
for the benefit of humanity, announced today that
Stephen Welby will become its executive director and chief operating officer (COO), effective on
January 2, 2018.
“Stephen Welby has the experience and passion to lead IEEE into the future,” said Karen
Bartleson, IEEE president and CEO. “He is a dynamic leader with a strong commitment to IEEE’s mission.
Working in collaboration with the Board of Directors, Stephen
will help ensure that IEEE is universally recognized as the
voice of the global technical community and an essential contributor to the development and implementation of emerging
and disruptive technologies.”
“I am honored and excited to have been selected to join IEEE
as executive director and COO,” commented Welby. “IEEE is
an organization that works worldwide to support broad communities of technical professionals. I am looking forward to
working with the IEEE leadership, membership and professional staff to increase the global impact of IEEE, support our
members and further the IEEE mission.”
Most recently, Welby served as the US assistant secretary of
defense for research and engineering. In his role of chief technology officer for the US Department of Defense, he led one of the
largest research, development and engineering organizations in
the world. His technical experience includes development of
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leading edge aeronautical and space systems, robotics, machine learning, high-performance software,
and sensor systems.
IEEE and its members inspire a global community to innovate for a better tomorrow through its
more than 423,000 members in over 160 countries, and its highly cited publications, conferences, and professional and educational activities.
IEEE is a trusted voice for information on engineering, computing and technology, globally. IEEE sponsors
more than 1800 annual conferences and events and publishes
nearly a third of the world’s technical literature in electrical engineering, computer science and electronics. IEEE is
also a developer of international standards that includes the
prominent IEEE 802® standard for local, metropolitan, and
other area networks, including Ethernet and Wireless LAN
(Wi-Fi®).

About IEEE
IEEE is the world’s largest technical professional organization
dedicated to advancing technology for the benefit of humanity.
Through its highly cited publications, conferences, technology
standards, and professional and educational activities, IEEE
is the trusted voice in a wide variety of areas ranging from
aerospace systems, computers, and telecommunications to biomedical engineering, electric power, and consumer electronics.
Learn more at http://www.ieee.org.

December 2017

INTERNATIONAL DAY OF LIGHT
STEERING COMMITTEE SECRETARIAT
ABDUS SALAM INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS
TRIESTE, ITALY

UNESCO proclaims May 16th as the International Day of Light
The 37th Session of the UNESCO General Conference has proclaimed the date of May 16th as the
International Day of Light. The proclamation of this annual International Day will enable global
appreciation of the central role that light and light-based technologies play in the lives of the citizens
of the world in areas of science, technology, culture, education, and sustainable development. The
International Day of Light is an enduring follow-up to UNESCO’s highly successful International Year
of Light in 2015 that reached over 100 million people in over 140 countries. The International Day of
Light was introduced to UNESCO by sponsors Ghana, Mexico, New Zealand and the Russian
Federation, and supported at the UNESCO Executive Board and the General Conference by 27
countries: Argentina, Colombia, Czech Republic, Democratic Republic of Congo, Dominican Republic,
Ecuador, Egypt, Finland, Iran, Ivory Coast, Kenya, Lebanon, Madagascar, Malaysia, Morocco,
Nicaragua, Serbia, South Africa, Sudan, Sweden, Nigeria, Paraguay, Qatar, Togo, Vietnam, Uganda
and Zimbabwe.
The International Day of Light is administered from UNESCO’s International Basic Science Programme
by a Steering Committee that also includes representatives from: the American Institute of Physics
(AIP), the American Physical Society (APS), Bosca, the European Centres for Outreach in Photonics
(ECOP), the European Physical Society (EPS), the International Association of lighting Designers (IALD),
the International Centre for Theoretical Physics (ICTP), the IEEE Photonics Society (IPS), the
International Commission on Illumination (CIE), lightsources.org - the international network of
accelerator based light sources, Light: Science and Applications, The Optical Society (OSA), Philips
Lighting, the International Society for Optics and Photonics (SPIE), the Synchrotron-Light for
Experimental Science and Applications in the Middle East (SESAME) and Thorlabs.
Partners worldwide are now making plans for an ambitious series of outreach and education activities
in May 2018, with special focus on students, young people and the public at large. In addition, a
flagship inauguration featuring Nobel Laureates and leaders in areas of education, industry, design and
lighting will take place on 16 May 2018 at UNESCO headquarters in Paris, France.
Involvement and Opportunities: UNESCO welcomes all partners who wish to get involved in the
International Day of Light either through organizing their own activities or by supporting the flagship
event on May 16 2018 at UNESCO headquarters in Paris. For event registration, enquiries about
partnership opportunities, and any other questions, please contact:
John Dudley

IDL 2018 Steering Committee Chair
john.dudley@univ-fcomte.fr

Jean-Paul Ngome Abiaga International Basic Sciences Programme
UNESCO HQ, Paris
jj.ngomeabiaga@unesco.org
Jorge Rivero González

International Day of Light Secretariat & Press Officer
dayoflight@eps.org

Further Information
Website: lightday.org
Twitter:
twitter.com/IDL2018 and #IDL2018
Facebook: facebook.com/IDL2018
December 2017
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Careers and Awards

30th IEEE Photonics Conference
Awards and Recognition
The 30th IEEE Photonics Conference was held October 1-5, 2017 in Orlando, Florida. To honor the 2017
Award recipients, attendees were invited to the Welcome and Awards Banquet. Society President, Kent
Choquette, hosted the event which honored the accomplishments of the 2017 IPS Award recipients, as well
as honoring several volunteers for their service and dedication to the Society.
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The Aron Kressel Award was presented to Kei May Lau, Hong Kong University of Science and Technology,
“For exceptional contributions to hetero-epitaxy of highly mismatched III-V photonic devices by MOCVD.”

David Plant, McGill University, was unable to attend but was honored as the recipient of the 2017 IPS Engineering Achievement Award, ”For pioneering contributions to optical communications technologies spanning multiple length scales including DSP algorithms for direct detection and coherent systems.”

Professor Jia-Ming Liu, University of California, Los Angeles, was selected as the recipient of the 2017 IPS
Quantum Electronics Award, ”For pioneering and lasting contributions to ultrafast laser-matter interactions
and nonlinear dynamics of lasers”

December 2017
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Nader Engheta, University of Pennsylvania, was the recipient of the 2017 William
Streifer Scientific Achievement Award,
“For development of, and pioneering contributions to extreme-parameter metamaterials in optics and photonics.”

Paul Juodawlkis, MIT, Lincoln Laboratories, was selected as the recipient of the
2017 IPS Distinguished Service Award,
“For sustained leadership in Society governance, with significant contributions to
membership and conferences.”

The IEEE Photonics Society established the Graduate Student Fellowship Program for outstanding Society student members pursuing graduate education within the Society’s field of interest. Up to ten Fellowships are
awarded annually, based on research excellence and contributions to the Society’s publications and conferences. Six recipients were in attendance: Guodong Xie, Daniel Perez-Lopez, Changjing Bao, Qiang Guo, Alexander Tait, and Pavlos Maniotis. Also honored; Haiwei Chen, Zhenzhou Tang, Tobias Fehenberger, Zhe Li.
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IEEE President–Elect, Jim Jefferies, U.S. Military Academy, West Point, attended to honor the recipient of
the IEEE Photonics Award. Recipient selection is administered through the Technical Field Awards Council
of the IEEE Awards Board. The Photonics Award, which is sponsored by the Society is presented to recognize outstanding achievements in photonics. We were honored to present John E. Bowers, University of
Santa Barbara “for pioneering research in silicon photonics, including hybrid silicon lasers, photonic integrated circuits , and ultra-low-loss waveguides.”

The IEEE Fellow Program recognizes extraordinary distinction in our profession. Fellowship is conferred only by invitation of the IEEE
Board of Directors. In 2017, 24 members
were recipients of this prestigious elevation.
We were honored to acknowledge our colleagues for receiving this high honor.
From left to right, members honored include:
Sebasiten Bigo, Nokia Bell Labs, France;
Hongrui Jiang, University of Wisconsin;
Paul Juodawlkis, MIT, Lincoln Laboratory;
Xiuling Li, Univiersity of Illinois
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The Photonics Society is honored each year to recognize the many contributions our Chapters provide to
our members. Chapters honored include the Cameroon Physical Society Chapter for the Most Improved
Chapter, and the Madras India Chapter, which received the Chapter of the Year Award.

Accepting the award for the Largest
Membership Increase, Nicholas Wong
represented the University of
Southampton Student Chapter.

The Most Innovative Chapter Award was
presented to the University of California
Santa Barbara Student Chapter.
Takako Hirokawa accepted on behalf of
the chapter.

The Senior Member Initiative Award was presented to the Singapore Chapter.
Yemineni Sivasankara Rao accepted on behalf of the chapter.
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In addition to honoring the 2017 Award recipients, Kent also recognized several volunteers and thanked
them for their contributions to the Society.
J. Stewart Aitchison was honored as he concluded his term as Distinguished Lecturer, as well as Aaron
Hawkins, who completed his term as Editor-in-Chief of the IEEE Journal of Quantum Electronics.

Madeleine Glick, VP Finance and Administration and Catrina Coleman, VP Publications complete their
terms this December. President Choquette expressed his gratitude to Madeleine, who was unable to attend,
and presented Catrina with a plaque, to thank them for their hard work and dedication to the Society.

Also recognized were the retiring Board of Governor Members. Each will complete their three year terms this
December. Benjamin Eggleton, Christina Lim, and Pascale Nouchi. Also recognized for his participation on
the Board of Governors, Kazuo Hagimoto.
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In addition to honoring the 2017 Award recipients, Executive Director Christopher Jannuzzi took the stage to
thank Society President Kent Choquette. During his tenure, we saw the successful launch of the Photonics
Fund, and saw immediate results by utilizing the fund to offer travel grants for IPC to both Graduate Students, as well as Women in Photonics. Jannuzzi added that the educational and humanitarian efforts which
the society has participated in over the past two years were a direct reflection of the leadership Kent has
provided during his tenure. He then presented him with a plaque to honor his term as Society President.

Executive Director, Chris Jannuzzi; Society President, Kent Choquette; Associate Executive Director, Doug Razzano
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Call for Nominations
IEEE Photonics Society 2018 Distinguished Lecturer Program
Nomination Deadline: 16 FEBRUARY 2018
The Distinguished Lecturer Program was established to honor excellent speakers who
have made technical, industrial or entrepreneurial contributions of high quality to the
field of lasers and electro-optics, and to enhance the technical programs of the Photonics
Society chapters. Consideration is given to having a well-balanced variety of speakers who
can address a wide range of topics of current interest in the fields covered by the Society.
The term for the Lecturers is July 1 of the year of election until 30 June or the following
year. Candidates need not be members of the IEEE or the Photonics Society.
Each Lecturer must agree to give a minimum of 6 lectures to our IEEE Photonics Society chapters. Lecturers are provided travel
reimbursements of up to $7000 per term. Candidates need not be members of the IEEE or the Photonics Society. The program awards
a plaque, presented at the IEEE Photonics Conference to those completing their term(s).
Nominators must complete a nominee submission by February 16th each year with the following:





List of the nominee’s most significant contributions that qualify the nominee for the program as well as other related
accomplishments. Include invited talks that the nominee has given on his/her research.
Nominee’s curriculum vita (three-page limit).
Endorsements: One page with list of the names, affiliations, addresses, and emails of individuals who have agreed to write letters
of support.

If you have any questions, please email PhotonicsSociety@ieee.org.
The IEEE Photonics Society is committed to providing equal opportunity to scientists and engineers, regardless of ethnicity, race,
nationality, religion, gender, age, and/or identity. All technically qualified applicants are encouraged to apply.

Visit the following website to submit your nomination:
http://ieee.secure-platform.com/a/page/society_awards/ieeephotonicssocietyawards
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Call for Nominations: IEEE Technical Field Awards
and Eric Herz Staff Award
Nominations are due 15 January annually for the IEEE Technical Field Awards (TFA) and the IEEE Eric Herz Outstanding
Staff Member Award. IEEE TFAs are awarded for contributions
to or leadership in a specific field of interest of the IEEE and
are among the highest awards presented on behalf of the IEEE
Board of Directors. The IEEE Herz Award recognizes sustained
contributions by a present or past full-time staff member of the
IEEE with at least ten years of service.
All IEEE members are encouraged to submit a nomination for a worthy candidate within their technical fields.
Nomination guidelines, award-specific criteria, and components of a nomination form can be downloaded from https://
www.ieee.org/about/awards/information.html and http://
www.ieee.org/about/awards/recognitions/recognitions_herz.

html. All nominations must be submitted through the online nomination portal.
Since 1917, the IEEE Awards Program has paid tribute to
technical professionals whose exceptional achievements and
outstanding contributions have made a lasting impact on
technology, society, the engineering profession, and humanity.
By this means, the image and prestige of the organization, its
members, and the profession are all enhanced.
For more information visit www.ieee.org/awards or e-mail
awards@ieee.org.
The IEEE Photonics Society is committed to providing
equal opportunity to scientists and engineers, regardless of
ethnicity, race, nationality, religion, gender, age, and/or identity. technically qualified applicants are encouraged to apply.

“Nick” Cartoon Series by Christopher Doerr
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Membership

PHOTO SOURCE: NATALIA CANASESTRADA

The IEEE Photonics Society is the global professional home for
members of the laser, optoelectronics, and photonics community. The Society strives to provide its members, in varying stages
of their careers, with unique opportunities to grow professionally and technically. Through community outreach at our
sponsored-conferences, volunteers and staff initiate programs
geared towards peer-to-peer connections, continuing education
and increasing volunteering opportunities. The IEEE Photonics
Conference, which took place in early October, was no exception, including programming targeted towards the work of its
student members and career support for young professionals.
In celebration of IEEE Day 2017, CREOL, the College of Optics & Photonics, and local IEEE Photonics Student Chapter, both
located at University of Central Florida (UCF), hosted an Open
House and Social Hour for over 120 attendees. The event included
lab tours, networking with local photonics professionals and a student poster session. While at CREOL, attendees met with faculty
and students to discuss research that covered all aspects of optics
and photonics, including lasers, optical fibers, integrated photonics, nonlinear & quantum optics, imaging & sensing, etc.
“This event was one of the biggest events at CREOL in recent years. The students and staff appreciate IEEE Photonics’
devotion to the local chapter and students. I really learned a lot
from this cooperation,” stated Yuge “Esther” Huang, CREOL
Ph.D. in Optics Student.
CREOL is one of the world’s foremost institutions for research and education in optical and photonic science and engineering, a short drive from the conference location. CREOL
started in 1987 as the Center for Research and Education in
Optics and Lasers, and became a College in 2004, the first US

Students visiting the CREOL UCF labs on fibers, LCDs and
combs.
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Community Outreach at IPC 2017:
Membership Appreciation, Job Fair & CREOL
Open House

The CREOL Open House at IPC 2017 included poster presentations
from UCF students studying photonics research.

graduate college in this area, offering interdisciplinary graduate programs leading to M.S. and Ph.D. degrees in Optics
and Photonics. The College includes 35 faculty members, 15
faculty with joint appointments, 6 emeritus professors, 60 research scientists, 160 graduate students and 90 undergraduate
students. Over the years, the faculty have produced more than
260 patents and spun off 26 companies, while four startup
companies are incubated within the CREOL facilities.
The following conference day, a special Student & Young Professionals Job Fair took place, in conjunction with the conference’s
poster session. Attendees had the opportunity to meet potential employers, from both academia and industry, and discuss possible career
tracks within the conference’s various photonics and optics topics.
The job fair targeted students and young professionals, i.e. up to 15
years post first degree; however, all conference attendees and local job
seekers were welcome to participate. Companies and institutions of
mention: Imec USA; Booz Allen Hamilton; CREOL, University of
Central Florida; LASER-TEC; Nokia Bell Labs; Lumileds; PhotonX; Harris Corporation; and MIT Lincoln Laboratory.
The IEEE Photonics Conference also hosted a Member Appreciation Day at the conference, including a lounge to network,
relax and grab snacks and coffee to fuel a full day of technical
sessions and activities.
To learn more about IEEE Photonics Society outreach initiatives and programs, visit the “Chapters & Communities” tab
at www.PhotonicsSociety.org.
Excerpts from © University of Central Florida – CREOL.
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Making Diversity a Priority
By Dr. Arti Agrawal, Associate Vice President for Diversity, Women in Photonics
Initiative
Globally within the disciplines of science, technology, engineering and mathematics (STEM), the representation and
participation of women—as well as minority groups—is starting to rise in priority and attention. Be it within professional
bodies, university faculty and staff, tech company boards, or
policymaking groups in government, diversity is now a critical
topic within STEM.
The term “diversity” is now being more broadly applied
to include race, disability, and sexual orientation, even though
the larger focus often is on gender. The conundrum around
gender equality is not new. Female participation within STEM
stubbornly remains at roughly 5–15% (varying by country and
specific field) in spite of any number of attempts to move this
needle over the decades. The picture is even more bleak when
looking at the workforce participation and representation of
minority groups based on ethnicity, sexual orientation, disability and class.

Is the Status Quo Acceptable?
There are a number of arguments that can be made to stress the
critical importance of diversity and inclusion within STEM.
For example, by not accessing more than half of the population we are losing out on that talent pool, which means a lower
grade of research, products and solutions emerging from STEM
as a whole. This argument is supported by business studies
that show gender-balanced and diverse teams systematically
outperform homogeneous teams, even in industries traditionally seen as the domain of one gender. According to the Harvard Business Review, there is +40% difference in the number
of information and technology patents filed by mixed-gender
teams compared to all-male teams. In other words, diversity
and inclusion translates to higher productivity and efficiency.
Another underlying theme is that enabling all people equal
opportunity to lead meaningful lives is as relevant to STEM as
it is to larger society.

Dr. Arti Agrawal speaks about the importance of diversity and
inclusion at 2017 CLEO.

mentors, sponsors and advocates is very much embedded in
all events.
Additionally, in many cases, inequality arises not from direct discrimination but from biases within an individual’s subconscious. Biased decisions can be made when reacting subconsciously to a particular characteristic of a person—for example
their name implying gender or ethnic origin, and thusly not recognising this bias as possibly influencing a pending choice or action. Recognising the complexity of diversity in a multi-cultural,
globally linked scientific community, the IPS offers unconscious
bias workshops to help people understand their own decision
making and attitudes, and overcoming these internal biases.
Furthermore, we need role models from diverse backgrounds to inspire young people to take up STEM careers.
STEM role models that reflect our individual and varied identities can help people feel they too can reach the top. Motivated by this, the Society tries to ensure speakers and panelists
are representative of the diversity of our global community.

What Can We do About it?
Over the last few years the IEEE Photonics Society (IPS) has
made bold steps forward in championing diversity within the
photonics and optics community. Resulting from the Women
in Photonics initiative, the IPS continues to host events and
workshops centred on increasing awareness and understanding
of diversity at major conferences such as at the annual IEEE
Photonics Conference, the Conference on Lasers and ElectroOptics (CLEO), and the Optical Fiber Communication Conference (OFC), among others. An ongoing programme of panel
discussions, career advice talks, workshops on soft skills such
as negotiation, leadership are being held to give members support to develop in these areas.
A key pillar of the Women in Photonics programme is
to stress the importance of inclusion of men and women
in achieving gender equality. How men can contribute as
32

IEEE PHOTONICS SOCIETY NEWSLETTER

Silicon Valley Women in Photonics: Light, Photonics and Fun
with Cisco & NASA.
December 2017

The Society also encourages more children and girls to enter the field with our numerous STEM outreach campaigns and
events. By having more children engaged in science at a young
age, more young people carry on to have careers in STEM as well.
To support young women in their careers the Society offers annual travel grants to attend the annual IEEE Photonics Conference.

Has This Had Any Impact?
The “Introduce a Girl to Photonics” week program has impacted
an estimated 3,300 pre-university students, girls ages 5–18 and
150 K-12 teachers through 260 classroom events in collaboration
with organizations such as Girls Inc. and Laser Classroom.
This impact has been amplified with ten major chapter events with company partnerships such as AT&T, Cisco,
NASA, and Freedom Photonics.

Additionally, IPS Women in Photonics Travel Grants facilitating attendance to the annual IEEE Photonics Conference
have increase from four in 2016 to 33 in 2017.

What Happens Next?
This is very much in your hands as members of the Society.
An initiative is only as effective as the people who support and
engage with it. Your participation in diversity programming
is essential whether it be through events in your local organization or region, through financial support for scholarships
and grants, or through the mentorship of aspiring engineers
and scientists.
My hope is that in 5–10 years we can report significant
positive change in the area of diversity for all our members and
our profession.

IEEE Photonics Society Brings “Wonders of Light” STEM
Demonstrations to POCO and Sections Congress
The IEEE Photonics Society hosted a variety of interactive
STEM outreach demonstrations in Sydney, Australia at IEEE
Panel of Conference Organizers (POCO) and at the Technical
Activities lounge at IEEE Sections Congress. The demonstration area had a constant flow of visitors, with local IEEE Photonics Society volunteers available alongside IEEE Photonics
Society staff to explain the various light-based science demonstrations including fiber optics, holograms, solar energy, color,
lenses, and lasers.
“As a volunteer, it was a great opportunity for me to be
a part of Sections Congress and POCO, to meet some great
people, and share knowledge which I would not be able to do
in a normal situation,” said Shreya Singh of Macquarie University, New South Wales, Australia. “I learned a lot. The cherry
on the cake was it was so fun working with the Photonics Society getting to showcase uber cool STEM outreach demonstra-

POCO attendees discover the “Wonders of Light” at the IEEE
Photonics Society outreach and demonstration area.

One of the various light-based demonstrations, PepperGram, is
an inverted pyramid made of light, thin, clear plastic creating
an illusion that allows you to create what looks like a hologram
using a cell phone or tablet screen.

The IEEE Photonics Society hosted a “STEM Selfie” station.
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tions such as the PepperGram, the light kit and so many other
things. I’m looking forward to next Sections Congress and being a part of it.”
Through the IEEE Photonics Society Fund, the Society provides these STEM outreach kits for free to volunteers who coordinate activities in their region to show pre-university students
and educators how photonic technologies impact daily lives all

around the world. Both demonstrations at POCO and Sections
Congress exemplified excellent micro-volunteering opportunities for IEEE Members and promoting the “One IEEE” spirit of
working together with multiple operating units.
Discover more about the IEEE Photonics Society, the
IEEE Photonics Society Fund, and pre-university outreach
opportunities on the Photonics Society website.

IEEE Photonics Fund: Addressing Mission-Driven
Imperatives and Social Entrepreneurship at IPC 2017
challenges. Aitchison discussed his work on photonics for
point-of-care diagnostics and how the combination of research
and the identification of a social need led to the creation of a
new startup.
As a leader of IC-IMPACTS, the first International Centre
of Excellence created by the NCE that is a pan-Canadian, panIndian Research Center of Excellence, Aitchison serves a new
model for international collaboration, co-developing research
solutions to solve the global challenges. The organization operates under 4 pillars: Research & Development; HQP & Build
Capacity; Community Engagement; and Knowledge Mobilization. The impact results of his scientific work can been seen
within the 38 R&D projects mobilized, 10 rural area deployments and contributions to over 330 publications.
In 2009, Aitchison co-founded the ChipCare Corporation
with Dr. James Dou and Dr. Rakesh Nayyar. ChipCare is currently developing a portable HIV monitoring system, which
will enhance healthcare delivery in remote communities. Insufficient access to simple, accurate and affordable diagnostic
testing makes it difficult to provide timely, evidence-based
clinical care. The result is millions of preventable deaths from
infectious and non-communicable diseases worldwide, reduced
economic growth and limited human development.

PHOTO SOURCE: IEEE PHOTONICS

The IEEE Photonics Society organized an IEEE Photonics
Fund Luncheon, during the 2017 IEEE Photonics Conference
(IPC 2017), to provide members and conference attendees an
opportunity to learn how the Society is supporting volunteers
taking on mission-driven imperatives and projects in the photonics and optics community. Launched in early 2017, the
IEEE Photonics Fund, in collaboration with the IEEE Foundation, was established in part to leverage photonic technologies
to create a better world and empower members to serve diverse
populations and regions in need.
“Hosting events like this is one of the best parts of my
job,” said Christopher Jannuzzi, Photonics Society Executive
Director. “Not only does it bring together our community
to address social challenges, it showcases the types of vital initiatives donations to the IEEE Photonics Fund can support.
Being that the Fund is still a fairly new endeavor for us, this
kind of promotion is crucial.”
The featured talk of the luncheon was given by Dr. Stewart
Aitchison, IEEE Senior Member, Associate Scientific Director of
IC-IMPACTS and Professor at the University of Toronto, on the
theme of “Social Entrepreneurship.” Social Entrepreneurship is
defined as the practice of combining innovation, resourcefulness and opportunity to address critical social & environmental

Dr. Stewart Aitchison addressing conference attendees on the theme of Social Entrepreneurship and how the combination of research
and the identification of a social need led to the creation of his startup, ChipCare.
34

IEEE PHOTONICS SOCIETY NEWSLETTER

December 2017

PHOTO SOURCE: IEEE PHOTONICS

IEEE Photonics Student Members, Takako (left) and Warren
(right), share details on how the IEEE Photonics Fund helped
their University of California Santa Barbara Chapter put on
STEM Outreach and Women in Photonics programming.

To apply for IEEE Photonics Fund seed-funding to pilot a
community program or to learn how to donate, visit the IEEE
Photonics Society website for more details at www.photonics
society.org/lightthematch.
Photos and excerpts from © Copyright IC-IMPACTS.

PHOTO SOURCE: IC-IMPACTS

ChipCare, based in Toronto, Canada, focuses mainly on point
of care blood testing platforms for the global health market. The
company’s diagnostic platform is extremely mobile, simple to
use, inexpensive and produces laboratory quality results. From
single drops of blood, health workers in remote locations can rapidly and accurately perform tests to diagnose or monitor a range
of infectious and non-communicable diseases. ChipCare closed a
$5mm Series A financing in 2015 and is now scaling operations
to bring its first generation product to market. This project won
the University of Toronto Inventor of the Year Award and the
Canada Business Magazine Innovation Award, respectively.
Similar to IEEE’s Engineering for Change (E4C) or the IEEE
Smart Village, Aitchison’s talk was designed to express how the
IEEE Photonics Fund can be the catalyst to lead volunteers to
the emerging field of Social Entrepreneurship, which has the
power to change the way the photonics community does business and resolves societal challenges. Aitchison is an example of
a member that felt called to make an impactful difference in the
world and determined a way to make a living while doing it.
For more information on Social Entrepreneurship, check
out the IEEEXplore article, “Business Model Innovation of Social Entrepreneurship Firms.” It dives into the various critical
issues involved in the current development of a successful social enterprise, i.e. how to accomplish social mission and realize finance sustainability.

PHOTO SOURCE: IC-IMPACTS

IC-IMPACTS and ChipCare focus on public health issues in
rural areas in India. Such point-of-care devices have been developed to accurately perform tests to diagnose and monitor a
range of infectious diseases.

IC-IMPACT projects seek to develop sensitive and specific diagnostic drug tests that allow medical personnel on the ground to monitor patient infections more accurately.
December 2017
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The biannual Photonics Ireland Conference, Ireland’s National
Technology Platform (NTP) for Photonics, took place this year
in Galway in mid-September at the Radisson Blu Hotel. With
a list of high-profile national and international invited speakers, the main purpose of the conference was to showcase the
country’s substantial research contributions to photonics.
Ireland has been active in the field of photonics for many
years—from the development of leading edge technology to its deployment in global markets, such as ICT and Life Sciences. With a
burgeoning global market, projected to be worth €600 billion by
2020, the Irish photonics community has set out to significantly
strengthen and maximize Ireland’s position. The technical papers
at this year’s conference presented the latest achievements in the
field and provided up-to-date overviews of new research directions.
The Photonics Ireland Conference focused mainly on areas of
technology, incubation and training with the hopes of bringing
greater investment to photonic start-ups and SMEs. Interestingly, many of these companies have spun out from the academic
sector—highlighting the significance of photonics research and
conference networking for the development of the industry. Organizations like the Irish Photonic Integration Centre (IPIC),
a Science Foundation Ireland (SFI) Research Centre, contribute
to the conference by creating a means of engaging with similar
national platforms around the world, such as AIM Photonics,
and assisting Irish companies in developing partnerships with
Europe’s leading photonics companies and universities.
CEO Joe O’Keeffe of InfinLED, a leading start-up, stated,
“For InfiniLED, the Photonics National Technology Platform
is putting a stronger and more coordinated structure around
photonics—giving us access to equipment and infrastructure,
broader expertise and qualified staff.”
Among the guest speakers at Photonics Ireland 2017 was
also Dr. Peter O’Brien, head of Photonics Packaging Research at
Tyndall National Institute, who spoke about his work with the
new international consortium PIXAPP, in which the EU has invested €15.5 million. PIXAPP is effectively creating the world’s
first packaging line for PICs (the smallest chips in the world),

Dr. Arti Agrawal, IEEE Photonics Society Associate Vice-President of Diversity, leading a diversity & inclusion panel at Photonics Ireland 2017.
December 2017
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IEEE Photonics at Photonics Ireland: Information
Exchange, Diversity and Young Professional Outreach

Organizers of diversity programming at Photonics Ireland 2017.

enabling corporate entities, researchers and institutions to develop prototypes that can be packaged into devices and equipment
for aerospace, agriculture technology, defense, and medical use.
The IEEE Photonics Society supported Photonics Ireland’s
student poster sessions and diversity & inclusion luncheon,
as a lead sponsor. A main 2017 goal of the Society has been
to further diversify the range of individuals and perspectives
building the photonics technology of tomorrow, which made
these specific conference events even that more fruitful.
At the “Photonics Ireland Inclusion & Diversity Luncheon”
a panel of diverse leaders, inclusively women and men from
across Ireland, shared tips and personal insights on how to
best to address equity in the photonics and optics fields. Over
150 attendees set out to learn from different perspectives and
become advocates for inclusion. Panelists included: Dr. Ruth
Mackey, mBryonics Ltd. & National University of Ireland; Dr.
Louise Bradley, Trinity College Dublin; Dr. Patrick Morrissey,
IPIC Tyndall National Institute; and Dr. Fatima Gunning,
Tyndall National Institute. Dr. Arti Agrawal, Senior Lecturer
at the City University London and IEEE Photonics Society Associate Vice-President for Diversity, chaired this session.
Topics addressed during the panel included: what professional bodies can do to level the playing field and improve inclusion in their workplaces (with regards to the leaky pipeline)
and advice on how to overcome the pervasive “old boys club”
network bias disadvantage.
Dr. Kent Choquette, IEEE Photonics Society President and
Professor at the University of Illinois, closed the conference out
with a plenary talk, titled, “Harnessing Microlaser Dynamics.”
To learn more about Photonics Ireland and the National
Technology Platform (NTP), the conference leaders suggest researching the framework ‘Making Light Work’, which outlines
their vision for the photonics sector in Ireland. This abstract
can be found at: www.PhotonicsIreland.ie
*Excerpts from © 2017 Photonics Ireland and Irish Photonics
Integration Centre (IPIC)
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Dr. Pia Sandvik, CEO of RISE Sweden addressed the attendees
of the Women in Science & Technology session at ECOC 2017.

PHOTO SOURCE: RISE

In late August of 2017, the IEEE Photonics Society participated in the 22nd annual European Conference on
Optical Communications (ECOC) in Gothenburg, Sweden’s Svenska Mässan Exhibition Centre. The conference
featured the hot topics of convergence, virtualization and
fiber access.
The IEEE Photonics Society kicked off ECOC by sponsoring a workshop, “Road to 5G and Photonics for 5G Mobile
Networks,” that strived to address the challenges of next generation wireless technologies. The tracks of this workshop dove
into the 5G network evolution currently driving forward distinct technologies and applications—not only mobile broadband services, but also vertical industries.
Speakers set out to give insights on the key requirements and
applications of 5G in the telecom and data-com networks. Specifically considered: a global 5G vision road map and 5G key
applications; technology integration from the radio access and
optical access networks to the last meter connection and discussion of recent 5G field trial achievements; the transformation of
the radio access networks (RAN) and, consequently, the underlying transport network; and future technologies that can enable
the post-5G era.
Several companies also announced new 5G technologies
on the conference’s show floor. For example, Huber & Suhner
launched its E-2000 fiber optic connector designed for the
high-power applications that the 5G network will require.

PHOTO SOURCE: RISE

IEEE Photonics at ECOC 2017: From 5G to Women’s
Leadership in Science & Technology

PHOTO SOURCE: IEEE PHOTONICS SOCIETY

Anna Rathsman, President & CTO of the Swedish Space Corporation, provided valued career advice to the inclusive group
supporting Women in Photonics.

IEEE Photonics Society staff and the VP of Membership with
local Sweden Chapter board members.
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The ECOC program proceeded with Nexus Media and Optics.org reporting that the conference reached more than 5,900
attendees and 325 exhibitors—the biggest show in more than a
decade. The conference show floor also saw significant product
launches, such as that from ProLabs, a company that displayed
its new “Green” transceivers. These devices use 30% less power
than typical transceivers that support networks of up to 100G.
Additionally, the “Market Focus” plenaries wrapped up the
conference with more than 3,000 attendees having been present at least one of the sessions.
Additionally, the IEEE Photonics Society held an inclusive Women’s Leadership in Science & Technology Luncheon
to support the participation, engagement and advancement
of women in the photonics and optics community. Society
Executive Director Christopher Jannuzzi kicked off the event
by encouraging volunteer engagement to help support the
next generation of women in photonics. This special networking event featured two invited talks from top women leaders,
who shared their personal experiences navigating the technical field.
December 2017

Invited speaker Dr. Pia Sandvik, CEO of RISE (Research
Institutes of Sweden), explained how her research institution is
accelerating innovation as well as diversity in the field. Under
Sandvik’s leadership, the new RISE has aimed to build a stronger Swedish sector that will actively support Swedish industry
providing an increased benefit for society. RISE runs hundreds
of test and demonstration facilities, open to industry, subject
matter experts, universities and institutes (as owner and partner in 60% of all Sweden’s T&D-facilities). She has also made
shifts to improve the general balance of RISE’s leadership
boards with more than 38% women members with 51% of
women coming from bio and material sciences.
Invited Speaker Anna Rathsman, Vice President & CTO of
the Swedish Space Corporation, described her experiences working in space technologies. Her advice to women and underrepresented minorities in the field is to try new things and dare
to make mistakes. However, she urged attendees to be sure to

surround themselves with the right support systems, including
bosses and mentors that nourish their career growth. Also, the
power of presenting your idea carries just as much sway in your
career as the work. One way of doing so is staying true to you and
doing what you love. Rathsman mentioned that work/life balance comes a lot easier when you are passionate about the topic
you work in.
Dr. Linda Mondin, European Space Agency (ESA), also
gave a special announcement that led into a panel session. The
session was chaired by Dr. René Essiambre, IEEE Photonics
Vice President of Membership, Dr. Qin Wang, IEEE Photonics Sweden Chapter Women in Photonics Rep, and Dr. Patryk
Urban, IEEE Photonics Sweden Chapter Chair.
For more information on ECOC 2017, visit: www
.ECOC2017.org
*Excerpts from © Copyright - ECOC 2017

The International Microwave and Optoelectronics Conference
(IMOC) is a biennial forum on microwave, millimeter wave,
terahertz and photonics methods and techniques for both science and engineering, sponsored by the Brazilian Microwave
and Optoelectronics Society (SBMO) and the IEEE Microwave
Theory and Techniques Society of the Institute of Electrical
and Electronics Engineers (IEEE MTT-S).
The IEEE Photonics Society sponsored the conference’s
2017 event that took place in Águas de Lindoia, Brazil by directly assisting with the student and professional development
programming (technical talks and the student paper competition). Dr. Hugo Enrique Hernandez Figueroa, IEEE Photonics
Society Latin America Representative, served as a conference
General Chair.
Similarly, the goal of IMOC is to provide a major international forum for exchanging information on research and
development in Brazil, specifically in the theoretical and experimental fields of microwaves and optoelectronics, including
millimeter, terahertz, antennas, propagation, wireless communication, fiber optics, and photonics networks. IMOC 2017
was themed “Bridging Academia, Research Centers, and Industry.” Its program addressed the challenges, technology
trends and product development processes faced not only by
universities and research center groups in Latin America but
also by global industry.
Seven short courses, including “Coherent Optical Technologies for High Capacity Systems” and “Power-over-Fiber Applications in the Industry of Utilities & Telecommunications,”
were organized. The conference also included plenary workshops on “Building the Bridge Between the University & the
December 2017
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IEEE Photonics Outreach at Cross-Discipline
International Conference on Optical
Communications, Microwaves and Sensors in Brazil

First place IMOC 2017 Student Paper Competition Winner,
Uiara Moura, and the CEOs of the CPqD Foundation and lab, in
which she conducts her research.

Private Sector,” “University Start-ups as a Way to Bring the
Gap Between Industry & Academia,” and “Converging Photonics & Microelectronics Inside Communications Networks.” The
later plenary explored the fast advances in integrated photonics
focusing on its integration with microelectronics targeting the
increase the data flow at telecom and datacom networks.
IMOC’s Student Paper Competition provided conference
graduate and undergraduate students with an engaging challenge. Such competitions have been found to motivate and increase the number of students enrolled in scientific research
and development activities correlated to microwave and optics.
Each student paper enrolled in the competition was reviewed
by a panel of distinguished judges from research centers,
IEEE PHOTONICS SOCIETY NEWSLETTER
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industry and academia. Selected papers were then chosen to be
presented in greater visual detail, and students were selected
to facilitate technical research discussions with attendees. The
IEEE Photonics Society honored three students with awards
for the quality of their papers and how their individual posters
improved the overall satisfaction of the community attending
the conference.
Participation in IMOC speaks to a major goal of the IEEE
Photonics Membership & Outreach Council—to champion

activities in Latin America and, more broadly, to foster crosscultural awareness and cooperation. Living and working effectively in a global society requires learning with a diverse
perspective; IEEE Photonics community leaders support efforts
to increase opportunities for members and chapters in all regions.
With the provision of volunteers and hosting inclusive events,
the organization can organically promote diversity, collaboration and community partnership.
To learn more about IMOC 2017, visit: www.imoc2017.com.

Member Spotlight: Dr. Paras Prasad Wins Award for
Pioneering Work in Nanotechnology and Photonics
The 2017 IEEE Nanotechnology Council
Pioneer Award in Nanotechnology recognizes
individuals who by virtue of initiating new areas of research, development or engineering have
had a significant impact on nanotechnology.
Prasad has been honored for creating multifunctional nano-probes; applying nano-photonics in
biomedical technology; and educating future
researchers. His work has included the design,
Paras Prasad is honored
production
and assembly of nano-probes for optical
with the IEEE Nanotechimaging,
sensing,
light-activated diagnostics and
nology Council Pioneer
light-guided
therapy.
Award.
PHOTO SOURCE: UNIVERSITY AT
BUFFALO

The IEEE has recognized researcher Dr. Paras Prasad,
of the University at Buffalo, with the 2017 IEEE
Nanotechnology Council Pioneer Award in Nanotechnology for his work in advancing the fields of
optics, photonics and biophotonics. Prasad is Senior
Member and has been an active member of the Society since 2003. He is laying the foundation for new,
light-based technologies in areas including cancer
treatment, drug delivery and deep-tissue imaging.
At the University at Buffalo, Prasad serves as
executive director of the Institute for Lasers, Photonics and Biophotonics. He is a SUNY Distinguished
Professor in the departments of Chemistry, Physics,
Medicine and Electrical Engineering.

Excerpts from © 2017 University at Buffalo

Women in Photonics Volunteer Spotlight
Bradley receives Science Foundation Ireland’s Principal Investigator Award
The Ireland’s Minister for Research and InnoWomen in Photonics volunteer and IEEE Memvation, Seán Sherlock, recently announced the
ber, Dr. Louise Bradley, Associate Professor at the
Science Foundation Ireland’s (SPI) Principal
School of Physics of Trinity College Dublin, received
Investigator Awards. Trinity College Dublin,
funding for “Plasmonic Enhanced Nano-photonic
a lead supporter of Photonics Ireland 2017,
Devices.” Bradley leads a vibrant research team that
secured 13 out of 44 awards, representing the
focuses on the development of higher efficiency light
largest number of awards awarded to a third
emitting devices, solar cells and sensing applications.
level institution.
She has previously made significant contributions to
“Spanning SFI’s research portfolio, from Life Dr. Louise Bradley to re- the development of novel devices for optical telecomSciences to ICT to Energy, the SPI program has ceive Science Foundation munications systems. She has also published over 140
been instrumental in helping Ireland become a Ireland’s Principal In- scientific papers and collaborates with national and
formidable, emergent scientific force on the in- vestigator Award. Photo international research groups.
ternational stage in recent years,” said the Min- Source: Trinity College
Together the forty-four research projects awarded with the SPI Principal Investigator Awards
ister for Research and Innovation. “Traditionally, Dublin.
researchers supported by the SPI program over the
will receive funding of €44 million through the
past decade have proven to be the essential individual buildDepartment of Jobs, Enterprise and Innovation.
ing blocks of the strong scientific edifice that has emerged in
Ireland.
Excerpts from Copyright 2016 Trinity College Dublin.
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IEEE Nominate a Senior Member Initiative
The Nominate a Senior Member Initiative was designed to encourage IEEE
Society Chapters to become actively involved in promoting the senior member
grade. This initiative aims to: encourage
grade advancement in IEEE; simplify
the application process; offer financial
incentives for approved senior member
applications; and offer increased benefits for senior membership.
Chapters should encourage senior
membership elevation for many reasons. Senior members become more invested in volunteer activities at a leadership level
and have an average retention rate of 98%. Also, many executive volunteer offices require that a member hold Senior Member grade. The more distinguished members your chapter holds
may help give your chapter a bigger voice in the community.
Senior Member is the highest grade for which IEEE members can apply. IEEE members can self-nominate, or be nominated, for senior member grade. Prospective members who
would like to apply directly for Senior Member grade should
join IEEE and then submit the Senior Member Application
Form as an IEEE member number is required on the senior
member application. There is no additional fee to apply for
senior member grade.
To be eligible for application or nomination, candidates
must: be engineers, scientists, educators, technical executives,
or originators in IEEE-designated fields; have experience reflecting professional maturity; have been in professional practice for at least ten years; show significant performance over
a period of at least five of their years in professional practice.
A checklist of Senior Member eligibility guidelines and application deadlines, can be found here: http://bit.ly/1q7k4cW

US$25 referral coupon: Newly elevated Senior Members are encouraged
to find the next innovators of tomorrow
and invite them to join IEEE. Invite
them to join and the new IEEE member will receive $25 off their first year
of membership.
Awards: Every year the IEEE Photonics Society awards one chapter that highly
encourages member-grade advancements
with their local community. The award
aims to promote networking and education opportunities; encourage membership grade advancement within the society; simplify
the application process for members; offer financial incentives and
increased benefits for senior membership participants. The society
honors the chapter with an honorarium of $200, which this presented annually at the IEEE Photonics Conference.

Benefits of Senior Membership

EIJI TAKAHASHI
ENRICO FORESTIERI
FERAS ABOU GALALA
GHOLAMREZA CHAJI
GORDON A KEELER
GUILHEM NICOLAS DE
VALICOURT
HADRIEN LOUCHET
HIDEYUKI NASU
HONGWEI CHEN
HOSSEIN EMAMI
HOURIA REZIG-CHOUKRI
HUI CAO
HUIYUN LIU
ICHOLAS ANDREW PETERS
ISABELL THOMANN
JANELLE FREEMAN
JEFFERY W ALLEN
JELENA S VUCKOVIC
JINLONG WEI
KAZUUE FUJITA

Senior Member Plaque: All newly elevated Senior Members
have received an engraved Senior Member plaque to be proudly displayed for colleagues, clients and employers to see. The
plaque, an attractive fine wood with bronze engraving, is sent
within six to eight weeks after elevation.
US$25 Coupon: IEEE will recognize all newly elevated Senior Members with a coupon worth up to US$25. This coupon
can be used to join one new IEEE society. The coupon expires
on 31 December of the year in which it is received.
Letter of Commendation: A letter of commendation will be
sent to your employer on the achievement of senior member
grade (upon the request of the newly elected Senior Member).
Announcements: Announcement of elevation can be made in
section/society and/or local newsletters, newspapers and notices.
Leadership Eligibility: Senior members are eligible to hold
executive IEEE volunteer positions. Ability to refer other candidates: Senior members can serve as a reference for other applicants
for senior membership.
Review panel: Senior members are invited to be on the panel to review senior member applications.
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IEEE Photonics Society Honors Recently
Elevated Senior Members
The following IEEE Photonics Society Members have been
elevated to senior member over the last 12 months (Nov 1
2016–Nov 1 2017):
ALEXANDER W FANG
ANGELE REINDERS
ARULMOZHIVARMAN P
BENJAMIN KLEIN
C J PINZONE
CARY R MURPHY
CHRISTOS ARGYROPOULOS
DANIEL DOLFI
EDVIN SKALJO

USA
NETHERLANDS
INDIA
USA
USA
USA
USA
FRANCE
BOSNIA AND
HERZEGOVINA
JAPAN
ITALY
KUWAIT
CANADA
USA
USA
GERMANY
JAPAN
CHINA
IRAN
TUNISIA
USA
UNITED KINGDOM
USA
USA
USA
USA
USA
GERMANY
JAPAN
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KEVIN ROMERO
KIM ROBERTS
LAURENT SCHARES
LAURENT SCHMALEN
LEIMENG ZHUANG
MAHMOOD BAGHERI
MARC SOREL
MARIUSZ MARTYNIUK
MARK L ADAMS
MICHAEL W HANEY
MOHD H YAACOB
MONICA ALLEN
NEZIH PALA
NURUL ASYIKIN
MOHAMED RADZI
PAUL BRUCKE
PETER J VETTER
RADOSLAV BOGOSLOVOV
ROBERT I KILLEY
ROBERT J KAPLAR
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USA
CANADA
USA
GERMANY
AUSTRALIA
USA
UNITED KINGDOM
AUSTRALIA
USA
USA
MALAYSIA
USA
USA
MALAYSIA
USA
USA
USA
UNITED KINGDOM
USA
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ROLAND RYF
SANDER WAHLS
SAUL S CARROLL
SEAN P ANDERSON
SELWAN K IBRAHIM
SHAMSUL ARAFIN
SHIN MASUDA
SITI B AHMAD ANAS
SUBASH TD
TETSUYA HAYASHI
TREVOR A WHEATLEY
VOLKER SORGER
WEI SHA
WOLFGANG MAX OSTEN
XIAOGANG CHEN
XIAOJUN CAO
XIHUA ZOU
YOSUKE MIZUNO
YUE LI
ZHIXIN LIU

USA
NETHERLANDS
AUSTRALIA
USA
IRELAND
USA
JAPAN
MALAYSIA
INDA
JAPAN
AUSTRALIA
USA
CHINA
GERMANY
USA
USA
CHINA
JAPAN
CHINA
UNITED KINGDOM
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Renew Membership:

Get Benefits Through the End of 2018
Stay on the cutting edge of photonics as an
IEEE Photonics Society Member.
Remember to renew your IEEE Photonics Membership to continue to develop
your career and access essential educational networking tools.

Already an IEEE Member?

Current IEEE Members can receive a higher grade society membership
for as low as $34 USD and students $17 USD.

>>

Renew Today: www.IEEE.org/ Renew

Get Connected, Stay Informed:
PhotonicsSociety.org
PhotonicsConferences.org
Facebook.com/PhotonicsSociety
Twitter: @IEEEPhotonics

Conferences
2017 IEEE Photonics Conference Closes with Strong
Attendance, High-Quality Technical Program,
Delivers Timely Workshops

Attendees enjoy the Annual Awards and Recognition Dinner.

October was an exciting month for our Society since, traditionally, it is the time when our Members, as well as photonics
professionals and students alike gather at the Society’s Annual
meeting—the IEEE Photonics Society Conference (IPC). This
year’s conference, having taken place 1–5 October in Orlando,
Florida, USA, was an outstanding success, concluding with
520 attendees and 401 presentations and 90 technical sessions.
The evolution of IPC conference organization, initiated by
Professor David Plant and Dr. Dalma Novak, and built upon,
by a number of succeeding chairs (Tom Clark, Amr Helmy,
Hilmi Volkan Demir and Martin Dawson), has come into
fruition. The efforts of the Society and the hard work of the
volunteers have coalesced into a meeting of excellent technical quality and that of truly inspiring and thought-provoking
content and events. The Conference Program Committee has
worked diligently over the past year to put together a strong
and unique mixture of ground-breaking scientific reports, indepth sessions, as well as numerous educational and professional development opportunities.
One attendee noted: “Having attended IPC for a few years,
I must say that this was clearly one of the best years ever. Not
only was the quality of the presentations and speakers outstanding, but the opportunities for interacting and networking were plenty.”
The weather in Florida was not particularly kind to us this
year as the tropical storm season had put the conference into
jeopardy only weeks before the event. Nevertheless, the quality of the program has made up for all the weather shortcomings and we all had plenty of interesting sessions to attend.
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The rich program offered this year featured over four hundred
forty talks. Valuable insights were acquired by attending a
selection of seven Tutorials and six Special Symposia about
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.

High-Quality Technical Programming
This year’s plenary sessions featured truly distinguished speakers. In the first plenary session, Professor Eric Van Stryland from
CREOL, University of Central Florida, gave a talk on “Nonlinear
Material Responses and Their Characterization,” whereas, Professor Chennupati Jagadish, from Australian National University,
shared his insights on “Semiconductor Nanowires for Optoelectronics Applications.” The 2nd plenary featured two additional
illustrious speakers: Professor Michal Lipson, from Columbia
University, who gave her perspective on “Novel Materials for
Next Generation Photonic Devices,”followed by Professor Andrew Weiner from Purdue University, who covered “Ultrafast
Photonics Time-Frequency Signal Processing Using Integrated
Photonics.”
The plenary sessions were live streamed to attendees internationally, with online viewers increasing as the conference
progressed. A remote attendee noted: “We watched the Keynote livestreaming yesterday here with my colleagues—Michal
Lipson’s talk. Kudos to whoever set that up! It’s great for people who might not be able to travel to IPC.”
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Timely Workshops
The program offered several workshops designed to spark discussion within the photonics community and related organizations and communities: Frontiers in Photonics, the Research
and Applications of Photonics in Defense Conference, Grand
Challenges in Photonics, and the Heterogeneous Integration
Roadmap Workshop.
Frontiers in Photonics
During the Frontiers in Photonics workshop Xiuling Li, from
the University of Illinois at Urbana-Champaign, described her
group’s patented technique called “Metal-assisted Chemical
Etching” or “MacEtch.” She quipped that this technology may
not be as well received in the CMOS community due to issues
of compatibility.
Konstantin Vodopyanov from CREOL, University of Central
Florida, gave a comprehensive tutorial of “Frequency Combs
in the Mid-IR”. He commenced with a basic introduction to
frequency comb principles. Beginning by attributing the technology to the pioneering work of 2005 Physics Nobel laureates
Theodor Hänsch and John Hall, he explained very simply that
a frequency comb is the spectrum of a regularly spaced train of
femtosecond pulses. This optical power spectrum is conveniently obtained by taking the Fourier transform of the autocorrelation of the pulse train, as per the Wiener-Khinchin theorem. To
broaden the bandwidth (i.e., ‘lengthen’ the comb), supercontinuum generation that uses |(3) Kerr and Raman nonlinear effects
in optical fibers can be utilized. “A frequency comb is the timecoherent version of a supercontinuum,” he succinctly put it.
Continuing, Konstantin gave examples of applications that
included whispering gallery microresonator combs, quantum
cascade laser combs, attosecond physics, and dual comb spectroscopy, the latter of which could enable performing non-invasive health diagnostics merely via a patient’s breath. He also
covered optical parametric oscillator (OPO)-based frequency
combs and their use in subharmonic generation. In particular,
he spoke about bowtie oscillators and analogized the process of
parametric instability to the curious situation of a jogger with
long hair: when she runs, her body oscillates in an up-down
motion, but her ponytail swings horizontally from side to side.
Indeed, this tutorial was accessible, even to non-experts.
*writeup for this workshop provided by Nicholas Wong, University of
Southampton Student Chapter Chair.

Rolling Out IEEE RAPID
Over 60 people enthusiastically attended the “RAPID Rollout Workshop” intended to introduce a new IEEE Photonics
Society conference and excite interest in the globally pertinent
topic of defense.
The Research and Applications of Photonics in Defense
Conference (RAPID) is set to take place on 22–24 August
2018 at the Hilton Sandestin Beach Golf Resort & Spa at Miramar Beach, FL, USA. The conference is co-chaired by Monica
Allen, Ph.D. and Jeffery Allen, Ph.D., both of the Air Force
Research Laboratory.
Prof. Chennupati Jagadish, IEEE Photonics Society President-elect, introduced the session at IPC, suggesting the need
to “bring the academic and industry communities together to
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Jeffery Allen, Ph.D., introduces the new IEEE RAPID Conference, of which he is the General Co-Chair with Monica Allen,
Ph.D., both of the Air Force Research Laboratory.

address defense and national security topics within photonics
that can be applied globally.”
The IEEE RAPID Conference will offer technical presentations, invited talks, and tutorials by world-leading scientists
and engineers in photonics and related technologies for commercial and/or defense applications in the following areas:
• Enabling technologies in photonics
• Materials and Manufacturing for Advanced Photonics
• Optical emitter/detector devices and integrated photonics
• Optical metamaterials, plasmonics, and subwavelength
photonics
• Photonics for defense systems
• Human state measurement and biosensing
• Optical Imaging and Sensing Technology
• Bioinspired and bioprincipic technologies
• Novel phenomena and new materials for advanced photonics
• Advanced nanophotonics platforms
RAPID will also feature plenary talks by leaders in the field
on the current state of technology and challenges, which will
be aimed at students, the academic community, and professionals. There will also be a wide variety commercial exhibitions.
Additionally, RAPID STEM Chair Brian Mitchell noted at
IPC that high school students will have the opportunity to participate in a mock paper presentation and to receive feedback.
The environment of this conference will encourage students
to ask, “what do you do?” and seek advice from professionals
and discuss their experiences in their careers. This valuable interaction and mentoring opportunity is “the thing that could
change their lives,” particularly by developing unique career
interests directly from people in the field.
To find out more and keep up to date with RAPID, visit:
www.photonicssociety.org/conferences/ieee-rapid.
Photonics Research: Impacting Grand
Challenges at IPC 2017
Around 100 attendees gathered for the discussion “Photonics Research: Impacting Grand Challenges,” led by Session Chair Fil
Bartoli of the National Science Foundation, to focus on emerging
themes in photonic-based technologies with significant societal
benefit. Bartoli noted as he opened the session: “[We need to] find
a way that the photonics community can grow and gel around
some ideas where we can really impact society in the future. In
order to do that we have to start looking more completely at broad
overarching themes and ways we can impact societal needs.”
The panel-based and moderated discussion will relied on
audience participation to identify new grand challenges in
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photonics and how those challenges might be addressed utilizing large, multi-institution grant proposals.
Bartoli went on to list of some of the “grandest challenges
of the 21st century,” provided by the NAE, many of which it is
very easy to see where photonics can play a critical role:
• Make solar energy from fusion
• Develop carbon sequestration methods
• Manage the nitrogen cycle
• Provide access to clean water
• Restore and improve urban infrastructure
• Advance health informatics
• Engineer better medicines
• Reverse-engineer the brain
• Prevent nuclear terror
• Secure cyberspace
• Enhance virtual reality
• Advance personalized learning
• Engineer the tools of scientific discovery
“We are experiencing a larger number of climatic eventsextreme events-and finding a way to protect our communities,
finding a way to make them robust and resilient against these
events should also be something that we consider a challenge,”
added Bartoli.
The photonics community has the opportunity to make a
difference.
Although the NSF is only one funding avenue and the field
of photonics is broader than what the NSF covers, it offers a
model of a place to start. Bartoli provided a list of example initiatives and priorities intended to target the national interest
provided by the NSF’s engineering director: the nexus of food
energy and water systems; finding a way to make our future
cities resilient; and cyber enabled materials manufacturing and
smart systems, to name a few/
According to Bartoli, smart and connected communities
should be a priority as well. “If you think about changes in society over the next decade or two, the degree of connectedness
of our society is going to really have a profound impact. And
the extent to which photonics is necessary to make that happen
is something that we ought to be alert to.”
So, how can photonics influence many of these challenges
focused upon by finding agencies that are seemingly outside
of its scope?
“You have to have a community that is actively pursuing
problems that are outside of their own comfort zone and specialty and teaming up and partnering with interdisciplinary

teams… it is important to find linkages between adjacent
technologies and adjacent sub-disciplines in engineering.”
An example is one of the cross-disciplinary programs that NSF
supports—cyberphysical systems. The program has created crossdisciplinary research that unified efforts in the computing, communications and the control communities. These are groups that
do not frequently attend the same conferences and frequently do
not interact—however, a solicitation was created to meet really
import needs across the whole of variety of application areas and
the actual disciplinary techniques and skillsets that were necessary to address those include many that are photonics dependent.
What are the ideas now that are going to be driving technology forward to meet societal challenges, that provide impressive and really critical application drivers that photonics
can serve a great role in solving? Let us know your ideas at
photonicssociety@ieee.org.
Maintaining the Pace of Progress with the
Heterogeneous Integration Roadmap
A Heterogeneous Integration Roadmap (HIR) Workshop was
held on the fourth day of the conference—the first time the conference has held a specific workshop devoted to this topic. HIR
refers to the integration of separately manufactured components
into a higher level assembly (SiP) that, in the aggregate, provides
enhanced functionality and improved operating characteristics.
Despite a large number of parallel technical sessions on this
day, the workshop had good attendance with 52 participants
hailing from Europe, Asia and the United States.
Amr Helmy, workshop Chair and IPC Member-at-Large,
introduced the session, followed by a presentation on the technology for complex SiP systems and sub-systems with a focus
on issues related to incorporating photonics into the package.
Following, there were breakout discussions on the topics in the
table below and the challenges existing for each.
The organizers for the IPC event are discussing expanding
HIR workshops in 2018 to other meetings focused on photonic interconnects and similar topics. According to organizers,
“the moving of photons to the package will be a key enabler to
maintain the pace of progress.”
Serving the professional, industrial, academic, and research
sectors, the Roadmap serves as a guideline for projected technology needs and opportunities for innovation within the global electronics industry in addition to forecasting requirements
to maintain the pace of progress for the industry and user community over the next 15 years.
Break Out Group Topics
Attributes for Tables

The NSF Grand Challenges Session.
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Thermal load for each component
Temperature stability requirements
Sensitivity to stress for components
Sensitivity to vibration
Test access for package contents
CTE for each component
Specifications for physical
dimensions of components
Power delivery (voltage, current,
noise and control)

Difficult Challenges
Optical path contamination
Cost of required alignment
accuracy for single mode fiber
Large size of optical components
such as modulators and couplers
Hot spots associated with onchip/on-package lasers
CTE mismatch on optical bench
Outgassing of encapsulant, die
attach, underfill, etc.
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Photonics Society Past President Dalma Novak with Society President Kent Choquette, incoming Society President Chennupati Jagadish, and Past President James Coleman at the Presidents reception.

Heterogeneous Integration Roadmap activities are sponsored by the IEEE Photonics Society, the IEEE Electronics
Packaging Society (EPS), SEMI, the IEEE Electron Devices Society (EDS), and the ASME EPPD Division with the intention
of expanding collaboration to other IEEE Technical Societies
and organizations outside IEEE that share this common vision
for the roadmap.
HIR continues to recruit volunteers from within the
Photonics Society to populate the various technical working
groups. For more information, contact Amr Helmy (a.helmy@
utoronto.ca).

Special Events
Throughout the day on Monday, attendees could visit the IEEE
Members lounge to grab a snack, connect to the internet, and
meet with colleagues and friends.
Monday night is always a special occasion each year at IPC
as the evening is reserved for celebrating and honoring the
year’s award recipients at the Awards Welcome Dinner. An
intimate reception was also held in honor of the IEEE Photonics Award Winner, John Bowers, “for pioneering research
in silicon photonics, including hybrid silicon lasers, photonic
integrated circuits, and ultra-low-loss waveguides.” Turn to
the Career and Awards Section to see the full lineup of this
year’s honorees of Photonics Society Awards, Chapter Awards
and other IPS Recognitions.
Tuesday evening included a reception to appreciate the outstanding work and service of outgoing IEEE Photonics Society
President, Kent Choquette, and passing the baton to incoming
President, Chennupati Jagadish.
For some 120 attendees, Tuesday evening included a local Open House and Social Hour at the University of Central
Florida’s College of Optics and Photonics (CREOL). The event
included lab tours, networking with local photonics professionals and a poster session.
Wednesday afternoon included an IEEE Photonics Fund
Lunch centered around how the Society is supporting volunteers taking on mission-driven imperatives and projects in the
photonics and optics community. The Photonics Fund enables
programs that enhance tech access, literacy and education,
champions diversity and drives humanitarian initiatives.
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Student competition winners receive their awards from IPC
Program Chair Nikola Alic.

This luncheon also included a talk by Dr. Stewart Aitchison. As an example of the theme of social entrepreneurship,
his talk discussed his work on photonics for point-of-care diagnostics combined with research and the identification of a
social need led to the creation of a new startup.
Photonics Society Fund travel grant winners also had the
opportunity to share their experiences with the group.
Wednesday evening included a student & young professionals job fair during the conference’s Poster Session. This job fair
provided employers the opportunity to meet qualified engineers and engage with talent in the photonics and optics fields
face-to-face. 12 employers participated in the Job Fair including: Harris Corporation, MIT Lincoln Laboratory, Lumileds,
Nokia, Laser-Tec, CREOL, Booz Allen Hamilton, Photon-X,
Imec, Finetech, Menlo Systems Inc. and Lockheed Martin. Over
144+ undergraduate, graduate and post-doctoral students participated and other conference attendees were encouraged to attend/network over the poster session, which coincided.
The poster session included 54 submissions, with winners
announced the following day during the closing ceremony.

Closing Strong
The number of post-deadline submissions has grown in number and has nearly tripled with respect to only two years ago.
Post-deadline papers will also be featured in a future issue of
the Journal of Lightwave Technology. For the first time in the
history of IPC, the closing ceremony and post-deadline talks
were live-streamed via IEEE.tv. This broadcast has set an important precedent for many similar meetings in our field, and
was made possible by the world-wide fiber optic networks. “I
found the real-time scientific information dissemination enabled by fiber optics to have been a particularly well-fitting
parable of the importance of Photonics Society in today’s technological world,” said Nikola Alic, IPC Program Chair.
Almost 100 remote participants tuned in from around the
world to wrap up IPC 2017 and hear the announcement of
the following winners of the Best Student Paper and Student
Poster Session Competitions, as well as the post-deadline talks:
Best Student Poster Winners From the over 50 posters
presented:
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Mohammad Taghinejad (First Place): “All Optical Modulation of Ultrasharp Lattice Plasmons”
H. Esat Kondakci (Second Place): “Diffraction-Free Spacetime Pulsed Light Sheets with Arbitrary Beam Profile”
Madeh Batarseh (Third Place): “Transfer of Complex Spatial Coherence Function in Reflection from inhomegeneous
Scattering Media”
Best Student Paper Winners:
Justin Norman (First Place), “Low Threshold Epitaxial
InAs Quantum Dot Lasers on On-Axis GaP/Si (001)”
Ewa Simpanen (Second Place), “1060 nm single and multimode VCSELs for up to 50 Gb/s modulation”
Tabassom Hamidfar (Finalist), “Surface Nanoscale Axial
Photonics (SNAP) at the Silica Microcapillary with Ultrathin
Wall”
Ali K. Jahromi (Finalist), “Spectral Response of an Active
Photonic Cavity at the Poynting’s Threshold”
Xianbo Li (Finalist), “A 2.2-mW 24-Mb/s CMOS LiFi Receiver System-on-a-Chip with Ambient Light Rejection and
Post-Equalization”
Post-Deadline Talks:
Xi Chen: “Single-Wavelength, Single-Polarization, SinglePhotodiode Kramers-Kronig Detection of 440-Gb/s Entropy-

Loaded Discrete Multitone Modulation Transmitted over 100km SSMF”
Domanic Lavery: “A 32x10 Gb/s OLT Using a Single Ultra-wide Bandwidth Dual Local Oscillator Coherent
Receiver”
Rafael Rios-Müller: “Dual Polarization In-phase and
Quadrature High Speed Submarine Transmission with Only
Two Photodiodes, ADCs, MZMs and DACs”
Katarzyna Balakier: “Photonic Integrated Circuit Optical
Phase Lock Loop Tuneable Active Filter”
Meng Lon Iu: “Efficient Frequency Conversion over SC-L-U Bands within an Electrically Pumped Chip using\ |2”
Alexander Spott: “Interband Cascade Laser on Silicon”
Amr Helmy: “Athermal Wavelength-Scale Amorphous
Plasmonic Detectors”
For three decades, IPC has been the annual meeting of the IEEE
Photonics Society and a forum for world-class technical presentations. Co-organizers Hilmi Volkan Demir (General Chair), Nikola
Alic (Program Chair), Amr Helmy and Carmen Menoni (Members-at-Large), and all the Photonics leadership and staff thank
all participants for being a part of the IEEE Photonics Society and
Conference and look forward to seeing you at IPC 2018 taking
place 30 September through 4 October in Reston, Virginia, USA.

Three IEEE Technically Co-Sponsored Conferences
Were Co-Located on 31 July–4 August 2017 at the
Sands Expo and Convention Centre in Singapore
The CLEO/Pacific Rim Conference series is sponsored by the Japan Society of
Applied Physics (JSAP); the Electronics
Society of the Institute of Electronics,
Information and Communication Engineering (IEICE/ES); the Communication
Society of the Institute of Electronics, Information and Communication Engineering (IEICE/CS); IEEE
Photonics Society; the Optical Society (OSA); the Optics and
Quantum Electronic Division of the Korean Physical Society
(KPS/OQE); and the Optical Society of Korea (OSK).
First held in 1995, the purpose of this international conference is to provide a forum for an update and review of a wide
range of lasers and electro-optics disciplines from device development to systems engineering and applications. The meeting
also serves to stimulate the use of more mature optical technologies in other fields.
This year, the conference was co-located with the 22nd OptoElectronics and Communications Conference (OECC 2017)
and the 5th Photonics Global Conference 2017 (PGC 2017).
The Local Organizing Committee was chaired by Zepler Institute and ORC Director Prof Sir David Payne (University of
Southampton) and Prof Perry Shum (Nanyang Technological
University, Singapore). Both eminent professors are co-Direc48
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tors of The Photonics Institute (TPI), a
partnership between NTU and the ORC,
one of the most advanced institutes in the
field today.
The conference began with the short
courses on Monday July 31st morning and
a VIP Conference Banquet in the evening
at the Gardens by the Bay, where Professor Sir David Payne, CoGeneral Chair, Co-Director of the Photonics Institute at Nanyang Technological University and Director of Southampton
University’s Optoelectronics Research Centre (ORC), addressed
guests about the conference week ahead. Professor Payne played
a vital role in building Singapore’s photonics and optics research
facilities, working closely with NTU faculty to set up the Photonics Institute and Centre for Optical Fibre Technology. His
involvement has helped to raise awareness of the centres’ work
and attracted the interest of international collaborators.
The second day of the conference was kicked off with an
Opening Ceremony in the Marina Bay Sands Grand Ballroom
with an address by Co-General Chair, Dr. Perry Shum Ping.
Plenaries proceeded the ceremony with talks by Dr. William E.
Moerner, 2014 Nobel Laureate from Stanford University, Dr.
John Pendry, of Imperial College London, and Dr. Eric Swanson, of Acacia Communications. Dr. Rene-Jean Essiambre,
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Opening Ceremony of CLEO-PR, OECC and PGC.

Researcher at Bell Labs, Nokia and IEEE Photonics VP of
Membership & Outreach, gave a technical talk on, “On Amplified Transmission and Nonlinear Bandwidth Limits,” later in
the afternoon.
The conference Welcome Reception in the evening was located at the S.E.A. Aquarium, where attendees enjoyed cocktails and hors d’oeuvres in the Ocean Gallery venue that has a
panorama marine life tank. S.E.A. Aquarium houses more than
100,000 marine animals, encompassing over 800 species.
On day three of the conference, the Poster Session, sponsored by the IEEE Photonics Society, and Exhibit Hall opened.
The IEEE Photonics Society exhibited details about its publications, diversity programs and STEM Outreach opportunities. The Society’s local student chapter contributed by devising a Women in Photonics Feedback wall where attendees were
asked to share advice for early-career women in the field. The
IEEE also asked for feedback from attendees on how the community can further support diversity and underrepresented
communities in the optics and photonics fields.
Dr. Daniel Renner, VP of Business Development at Freedom
Photonics, gave a talk, sponsored by the IEEE Photonics Society,
later in the day on Risk Management within a Start-up. Renner
serves as a distinguished speaker on behalf of the Society’s Membership & Outreach Council and provides “Photonics Pro” soft
skills sessions designed to provide members with professional
development knowledge outside of the lab or classroom.
The IEEE Photonics Society sponsored the Women in Photonics track, which included a panel discussion with IEEE
Photonics Society President, Kent Choquette, and following
the invited speakers’ presentations:
• Professor Malini Olivo, “Advances In Biophotonics For
Translational Medicine”
• Professor Tanya Monro, “The Third Photonics Revolution?”
• Professor Xuping Zhang, “Challenge, Passion And
Happy—A Chinese Woman In Photonics”
• Dr. Ping Hua, “Photonics Blended Multidisciplinary-21st
Century Leading Research Field”
• Dr. Lidia Galdino, “Life As A Female Research Fellow In
Photonics”
• Dr. Sri Priya Sundararajan, “The Age Of Silicon Photonics:
Has It Arrived?”
• Ms. Alessia Giroletti, “A Life Across Science: My Marriage
With Photonics”
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The track was chaired by Dr. Huilin Shao, Dr. Jinyu Mo
and Miss Betty Meng Shang.
The fourth day of the conference was also the start of Photonics
Global Student Conference (PGSC), which IEEE Photonics Society
sponsors annually. PGSC is a student international conference
where delegates from varying countries are invited to share
their ground-breaking research and network. From organizers
to attendees, all participants in this event are students or young
professionals with youthful ideas and visions of the world’s future.
PGSC 2017 was conducted from 1 August to 3 August. It
included lab tours to various photonics labs at the start of the
week and sessions began the second day. 20 invited postgraduate students from different countries represented their nations
by presenting research achievements. After the presentations,
there were networking session and the students had an opportunity to interact and exchange ideas, facilitating international
collaboration.
PGSC also included keynote talks by experts in the field.
Talks of mention are: IEEE Photonics Distinguished Lecturer
talk by Stewart Aitchison, from the University of Toronto, titled,
“Nonlinear Optics In AlGaAs: Past, Present And Future Prospects”; IEEE Photonics Society President Dr. Kent Choquette’s
talk titled, “The Continuing Story Of Vertical Cavity Surface
Emitting Lasers”; and an additional talk by Dr. Dan Renner on
“Life at a Photonics Start-up.” Renner’s talk specifically dived
into how startup business success strongly depends on a range
of skills and activities needed beyond technical prowess. He
explained why business aspects such as marketing, sales, team
leadership, commercial opportunity development, proposal
preparation, program management, quality control, budgeting,
and financial planning, among others, are crucially important.
The IEEE Photonics Society also held a Volunteer &
Chapter Luncheon the same day. This luncheon provided 53
attendees with an unique opportunity to exchange information and discuss areas of common interest or concern in the
photonics community. Chapters’ best practices will be shared
along with experiences, methods and strategies for volunteer
development. An informative presentation on IEEE Photonics resources, outreach programs and tools designed for
volunteers was given by IEEE Photonics Vice President of
Membership, Dr. Rene Essiambre of Nokia, and IEEE staff.
The final day of the conference ended with a Post-Deadline Paper Session and the Best Poster Awards presentation,
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Welcome Reception at the S.E.A. Aquarium.

Dr. Daniel Renner, VP of Business Development at Freedom
Photonics at the IEEE Photonics Society sponsored startup talk.

Poster session award winner with 2017 IEEE Photonics Society
President, Kent Choquette.

Women in Photonics track speakers from left to right: Professor Malini Olivo, Professor Tanya Monro, Professor Xuping Zhang,
Dr. Ping Hua, Dr. Lidia Galdino, Dr. Sri Priya Sundararajan, Ms. Alessia Giroletti.

sponsored by the IEEE Photonics Society. Dr. Kent Choquette, presented the Best Overall Poster to Zhizhen Zhong
for his poster titled, “Evolving Optical Networks for Latency-Sensitive Smart-Grid Communications Via Optical Time
Slice Switching (OTSS) Technologies.” Zhong received an
award certificate, $1000 USD prize and gift. The (2) 2nd
place winners were announced as Zhilin Xu and Mengying Zhang and the (3) 3rd Place Winners were Amy Sen
Kay Tong, Jin Tang, and Jiahao Huo. Each also received a
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certificate and prize: $500 USD (2nd Place) and $250 USD
(3rd Place).
That evening the local student chapter held a Membership
Appreciation night at the NTU Alumni House and honored
Betty Meng Zhang for her work chairing the Women in Photonics Sessions that week.
The next CLEO/Pacific Rim Conference will be held 29 July–3
August 2018 at the Hong Kong Convention & Exhibition Centre.
Starting in 2018, the conference will move to even years.
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7th ANNUAL IEEE PHOTONICS SOCIETY
OPTICAL INTERCONNECTS CONFERENCE

4-6 June

HILTON SANTA FE HISTORIC PLAZA
SANTA FE, NEW MEXICO, USA

GENERAL CO-CHAIRS
Ali Ghiasi, Ghiasi Quantum LLC, USA
Clint Schow, U. of California - Santa Barbara, USA
PROGRAM CO-CHAIRS
Stephane Lessard, Ericsson, Canada
Chen Sun, Ayar Labs, USA

www.OI-IEEE.ORG
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#SummerTopicals2018
IEEE PHOTONICS SOCIETY

SUMMER TOPICALS
MEETING SERIES

2018

9 – 11 JULY 2018
HILTON WAIKALOA VILLAGE
WAIKALOA, HAWAII, USA

Nicolas Fontaine, General Chair
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IEEE Photonics Society Co-Sponsored Events
2018
PHOTOPTICS

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

WOCN

2 - 4 February
2018 Fifteenth International Conference
on Wireless and Optical
Communications Networks
Kolkata, India
http://www.wocn2018.org

ICMAP

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

ICP

9 - 11 April
2018 IEEE 7th International Conference
on Photonics
Langkawi, Malaysia
http://www.aconf.org

ICLO

4 - 8 June
2018 International Conference Laser
Optics
St. Petersburg, Russia
http://www.laseroptics.ru

PVSC

10 - 15 June
2018 45th Photovoltaic Specialists
Conference
Waikoloa Village, Hawaii
www.ieee.pvsc.org

ICCE

18 - 20 July
2018 IEEE Seventh International
Conference on Communications and
Electronics
Hue City, Vietnam
http://www.icce-2018.org

OMN

29 July - 2 August
2018 International Conference on
Optical MEMS and Nanophotonics
Lausanne, Switzerland
http://omn2018.epﬂ.ch
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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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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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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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Photonics Society Field of Interest
The Society’s Field of Interest is lasers, optical and photonic devices, optical fibers, and associated lightwave technology and their
systems and applications. The society is concerned with transforming the science of materials, optical phenomena, and quantum
electronic devices into the design, development, and manufacture of
photonic technologies. The Society promotes and cooperates in the
educational and technical activities which contribute to the useful
expansion of the field of quantum opto-electronics and applications.
The Society shall aid in promoting close cooperation with other
IEEE societies and councils in the form of joint publications, sponsorships of meetings, and other forms of information exchange.
Appropriate cooperative efforts will also be undertaken with nonIEEE societies.
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