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Editor’s
Column

IEEE Photonics Society

NICOLAS FONTAINE
Aloha! I’m writing this column at the IEEE Photonics Society Summer Topicals in Hawaii! Researchers have gathered
from around the globe to present their latest research, and
network. What was particularly exciting about this summer topicals were the large amount of student travel grants
awarded which enabled students from far away places to attend, and the student networking events we piloted. The
most successful event was the mentor match which paired
a mentee (e.g., student) with a mentor (e.g. professor, researcher etc..) in similar areas of interest. It was a huge success, mentees were able to meet many professionals and even
in some cases find some internship opportunities. We hope
to be able to continue these events at future conferences!
Thanks everyone who participated.
The young professionals spotlight features Stanley
Ikpe, the associate vice president for young professionals. Stanley is a flight electronics engineer at NASA and
has background in semiconductor optoelectronics for
space communication. We also have an article provided
by the student chapter at the University of California,
Santa Barbara, summarizing their light science workshop. This month’s research highlight article is from R.
Gutiérrez-Castrejón and colleagues from the Universidad Nacional Autónoma de México.
The “Get to Know Your Photonics Society Leadership”
column features Roland Ryf, the AVP of membership advancement. The purpose of membership advancement
is to encourage members to elevate their grade to senior
membership, a stepping stone towards fellow. Fellows can
then nominate senior members who have made significant impacts to photonics to the grade of fellow. Roland
is also an incredible researcher and has just received the
IEEE Photonics Society’s William Streifer award for his
contributions to space division multiplexing.
Joel Carpenter, an associate newsletter editor, provided a
lab tricks column overviewing how to use spatial light modulators in the laboratory. Spatial light modulators are powerful
lab tools that can programmatically be used to manipulate
spatial modes, control the spectrum of a beams, and sometimes even manipulate simultaneously the spatial and temporal content of optical beams. Also, Joel has several instructional videos on manipulating light which I highly recommend.
I want to emphasize that volunteers are key to the newsletter! Articles are always sourced from volunteers, and we
are always looking for content to share, especially news
from your local photonic outreach activities and ground
breaking research results. Students, young professionals,
and experienced members can inquire about submitting
an article! Don’t be shy, and please contact me if you are
interested no matter how new you are to the Photonics
Society. As always, I hope you enjoy reading the articles! I
welcome any feedback, suggestions, and comments.
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President’s
Column
CHENNUPATI JAGADISH

Greetings from San Diego, where I am visiting at the University of California, San Diego until the end of September. It
was great seeing many of you at CLEO 2018 in San Jose. The
conference was a great success and I congratulate the conference chairs and all involved in organising the meeting. We
celebrated the International Day of Light (IDL) at CLEO on
May 16th. As part of the IDL celebrations, Nobel Laureate
John Mather from NASA spoke about the importance of light
technologies in many fields including discovering and exploring the wonders of the Universe. Sara Seager from MIT spoke
about exoplanets and how thousands of them have recently
been discovered as they orbit nearby Sun like stars. Jeff Kimble
from Caltech spoke about Quantum Optics, historical developments and future opportunities.
IDL was also celebrated in Paris, where the Photonics Society provided travel support through the Photonics fund to nine
young professionals attending the event. Nurturing the next
generation of Photonics professionals is important for our field
and the society. I am glad we were able to support young professionals to attend this important event. They felt inspired by participating in this exciting event in Paris. As part of the IDL initiative, we have also donated funds to Solar Aid to help African
families without access to electricity. Solaraid has started a new
pilot project called “Project Switch”. Project Switch is reaching
out to families in Malawi who cannot even afford a solar lamp.
Solaraid is also organising a battery charging station, cabling,
and lights to homes free of charge. The families can charge their
batteries using solar charging station as the community maintains the station. This will allow safe lighting at a cost which is
affordable to poorest people, while creating a safe and healthy
environment for children to study and families to live. Thanks to
donors, the Photonics Fund enables us to carry out humanitarian
activities and meet the IEEE charter of “Advancing Technology
for the Humanity”.
In June, I attended the IEEE Technical Activities Board meeting in New Brunswick, NJ and had the chance to visit IEEE
Head Quarters in Piscataway. It was good seeing our staff in their
offices and talking to them about their work. The Board of Directors of IEEE approved winners of 2019 Technical Field Awards
and the winner of IEEE Photonics Award is Michal Lipson from
Columbia University for her pioneering contributions to Silicon
Photonics. Congratulations to Michal for this great recognition of
her excellent work. Michal followed 2018 winner Ursula Keller
from ETH. I would also like to take this opportunity to congrat-
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ulate our own Society award winners (James Taylor from Imperial
College, Roland Ryf from Nokia Bell labs, Dalma Novak from
Pharad and Rui Yang from University of Oklahoma). The IEEE
Board of Directors also approved the transfer of $250,000 from
our Society operational funds into Photonics Fund, allowing us to
continue our humanitarian and professional development efforts
for young professionals.
A new Photonics Journal open access fee structure was also
been approved and we are introducing tiered fees to allow authors
publishing short articles to be charged less than authors publishing long articles. Our fees are highly competitive with respect to
the other open access journals in our field.
The National Photonics Initiative (NPI), along with other
experts, has been working with US lawmakers for more than a
year to draft and advance quantum legislation in Congress. The
House Committee on Science, Space and Technology has officially introduced National Quantum Initiative Act in the US House
of Representatives and the committee marked up the legislation
and approved with bipartisan support. The IEEE Photonics Society and other sister organisations supported this initiative. In
the past, National Nanotechnology Initiative in US has led to
investment in nanotechnology by various Governments globally.
Let us hope this legislation will lead to additional investments in
quantum science and technology in US and globally. Photonics
has a key role to play in quantum science and technology.
Other news for the Society is that Executive Director Chris
Jannuzzi will be leaving us to take up the position of Executive
Director and CEO of the Electrochemical Society (ECS). Chris has
been at the Photonics Society for almost 4 years and has provided
excellent leadership to the Society in terms of managing the Society Head Quarters, leading the staff, providing excellent support and guidance to the President, BoG and volunteers serving
on a broad range of committees. He has built excellent relations
within IEEE Technical Activities and also with sister societies
such as OSA. He has made lot of friends within the photonics
and optics community. His positive outlook and can do attitude
helped the Society immensely. He will be dearly missed by staff
and volunteers, however this is a great opportunity for Chris and
we wish him well in his new role at ECS.
With warm greetings
Chennupati Jagadish
Australian National University, Canberra
c.jagadish@ieee.org
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Research Highlights

Optical Solutions for Short-Reach Optical
Transmission Systems: A Road from Gbps to Tbps
R. Gutiérrez-Castrejón1, D. E. Ceballos-Herrera1, P. Torres-Ferrera1,
E. Ramírez-Cruz1, I. Rendón-Salgado1, A. Marroquín2
1
Institute of Engineering, Universidad Nacional Autónoma de México, UNAM
Ciudad Universitaria, Coyoacán, 04510 México, Cd. Mx, Mexico.
2
ALMA Laboratorios, Canal de Tezontle 860, Col. Ampliación Ramos Millán, 08020,
México, Cd. Mx. Mexico.
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The increase of Internet users, but especially, the emergence of
bandwidth-hungry applications such as massive use of social
networks, high definition video-calls, cloud storage, the Internet of Things and grid-based scientific computing has spurred
an exponential growth in data traffic during the last decades.
Indeed, as Fig. 1 shows, in 1992 global Internet networks
carried around 100 Gigabytes (GB) of traffic per day, while
only ten years later, in 2002, the amount of data transmission
drastically increased to 100 GB per second, or 8.6 Petabytes
(PB) per day [1]. Global data traffic is currently estimated to
be about 4000 PB per day, showing, however, some variation
among regions. For example, according to the inset in Fig. 1,
Latin-America (IEEE Region 9) only accounts for 6% of this
traffic (i.e., 240 PB/day), while the share of Asia-Pacific (IEEE
Region 10) is six times larger. This numbers point out to an
opportunity for the development of telecommunications infrastructure in many Latin-American countries. Clearly, fiber

Figure 1. Global traffic in GB/day for some representative years
[1]. The inset shows, for 2016, the share per geographical area:
Asia-Pacific in blue, U.S.A+Canada in orange, Europe+Middle
East+Africa in gray and Latin-America in yellow.
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optic-based telecommunication systems are the key enablers of
high-bandwidth data transmission at all levels.
Particularly interesting is the fact that, in contrast to what
one would have initially thought, the bandwidth demand
from short-reach optical networks (that is, networks whose
links span up to 80 km, including access networks and data
center interconnections (DCIs)) is currently higher than that
from long-haul networks. This occurs because the majority of
metro traffic terminates within the metro network itself. In
this context, the design and the development of the associated
technology to deploy optics-based inter- and intra-DCIs becomes an exciting and relevant research topic with immediate
application. Optical intra-DCIs refer to links where the traffic
remains within the data center (DC). Their reach varies from
2 to 10 km and sometimes up to 20 or 40 km. Inter-DCIs
denote the connections linking DCs that extend between 20
and about 80 km. According to recent analyses [2], 75% of the
overall DC traffic is exchanged within data centers (intra-DCI)
while only 9% is moved from one data center to another (interDCI). The rest consists of traffic exchanged between the DC
and the end user. These figures explain why standardization
efforts, such as Ethernet (IEEE 802.3), has focused on the intra-DCI paradigm. Ethernet increased in 2010 the operational
speed of its PHY and MAC layers from 10 to 40 and 100 Gb/s,
while the 200 and 400 Gigabit Ethernet (GbE) specifications
achieved full ratification in December 2017. In contrast, although inter-DCI traffic is forecasted to grow at a higher rate
than intra-DCI traffic (i.e., over 30% a year) [2], no standards
are currently being developed for this model. The Advanced
Research Group for Optical Telecommunications (ARGOT) at
the Institute of Engineering of the National Autonomous University of Mexico (UNAM), being aware of this challenge, has
dedicated part of its research capacity to investigate, mainly
from a numerical standpoint, some alternative architectures
that may be integrated into existing high-speed short-reach
optical telecommunication systems. In the following sections
we review some of our findings, describing the engineering
approaches we have proposed in the last ten years to cope with
the ever-increasing bandwidth demand observed in DCIs.
Each section deals with a different data rate. We first moved
from conventional to multi-carrier modulation, preserving
August 2018

100 Gb/s
Following the 100 GbE standard, the implementation of a
100 Gb/s intra-DCI can be achieved following a 4 # 25 Gb/s
approach, where four lanes or wavelengths, each carrying
25 Gb/s of raw data rate, are multiplexed and launched into a
single-mode optical fiber (SMF). O-band is normally preferred
over C-band because of the lower chromatic dispersion (CD)
exhibited by SMFs at an operation wavelength of 1310 nm.
This prevents the use of dispersion compensation schemes. The
choice of data rate per lane allows to use conventional modulation (i.e., non-return-to-zero (NRZ) format) with direct detection at the receiver. For this purpose, electro-absorption
modulators (EAMs) and PIN photodetectors can be employed.
Simulation analyses carried out at our group have shown that
the proposed system can operate error-free up to about 10 km
provided that enough power is delivered by the externallymodulated lasers (EMLs). However, if the target reach is extended to the maximum intra-DCI fiber length, L = 40 km,
the use of an optical pre-amplifier is a must, so the link power
budget can be extended. Despite appealing characteristics such
as ease of integration and high gain, semiconductor optical amplifiers (SOAs) suffer from a marked nonlinear response and
exhibit high noise figures. These characteristics have deterred
its widespread acceptance as on-line amplifier. Our simulation
work, nevertheless, have shown that if an appropriate value of
the SOA noise figure is chosen in combination with an EML
output power of +2 dBm, the optical system may exceed the
performance requirements set by the IEEE standard for all fiber lengths up to 40 km [3]. Of course, the system behavior
and performance will be different for distinct fiber lengths. On
one hand, for short fiber links, the input power into the preamplifier is high, leading to severe pulse distortion produced
by the SOA nonlinear response. However, only small amounts
of noise are added by the SOA to the system, leading to an unnoticeable change in optical signal-to-noise ratio (OSNR). On
the other hand, for long fiber links, the input power into the
SOA pre-amplifier is low and hence the SOA operates in its
linear regime, but the output signal suffers from OSNR degradation. This behavior is illustrated in the simulated received
electrical eye diagrams shown in Fig. 2. Examples for L = 5
and 40 km are displayed. The left column shows the noise-free
eye diagrams, whereas the right column presents the eye diagrams with received noise from optical and electrical sources.
For L = 5 km, the eye diagram with added noise still displays
the individual traces and the eye opening is comparable to the
eye diagram without added noise. For L = 40 km, nonlinear
eye distortions are practically absent, but now a considerable
amount of noise becomes evident.
An important design parameter to properly set up the 100 GbE
system is channel spacing, Ω, that is, the spacing between center wavelengths of adjacent channels. Using our simulation
infrastructure, we investigated the effect of Ω in the 100 GbE
August 2018

system performance. For this purpose, we substituted the optical fiber in the system with a variable optical attenuator (VOA)
that captures the effect of fiber losses without considering fiber
dispersion and nonlinearities. This guarantees that the signal
distortions will not be produced by the fiber, but by the SOA.
The VOA is varied from 0 to –20 dB, corresponding to a fiber
length varying from 0 to 40 km. Fig. 3 shows the power penalty (PP) induced by the SOA at BER = 1#10–12 as a function of
signal attenuation (or equivalently, fiber length) for four values
of Ω [4]. In agreement to our previous explanation, a high penalty value is obtained for short fiber lengths (low attenuation)
due to the SOA nonlinear response. As the signal attenuation
increases, the PP becomes reduced. After reaching a minimum,
the PP then grows again due to extra OSNR degradation. In
contrast to the high attenuation situation, in the short fiber
length case, where the SOA four-wave mixing (FWM) effect
plays a considerable role, PP becomes a function of Ω, showing
a difference between the 200 and the 800 GHz channel plans
of about 1.5 dB. After considering the PP induced by the CD
of the fiber, Ω = 400 GHz was found to be adequate [4]. The
PP due to the amplifier nonlinear effects can be reduced by

(a)

(b)

(c)

(d)

Figure 2. Calculated noise-free (a, c) and noise-added (b, d) electric eye diagrams of the demultiplexed signal for a fiber length
of 5 km (a, b) and 40 km (c, d).

5
Power Penalty (dB)

the simplicity inherent to intensity-modulation with directdetection. The limitations of the latter then pushed us into
the coherent transmission realm. We are currently exploring
the use of multi-core fibers (MCFs) to increase the capacity of
short-reach optical systems.

Ω = 200 GHz
Ω = 400 GHz
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Ω = 800 GHz
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Figure 3. Calculated power penalty due to SOA nonlinearities versus signal attenuation for different values of channel spacing Ω.
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means of an electronic control element. Since the input power
dynamic range of the optical pre-amplifier depends on its gain,
and this in turn can be controlled with the pumping current
injected into the device, a simple element that tunes the latter
parameter in accordance to the photo-detected power measured
at the receiver, will, in principle, produce a multi-channel amplified system with constant performance, irrespective of fiber
length. Such a system was proposed and successfully demonstrated by means of simulations in [5].

400 Gb/s

3
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The previously discussed 100 Gb/s optical system can be
straightforwardly extended to transport an aggregated capacity
of 400 Gb/s by simply quadruplicating the number of optical
lanes to sixteen wavelengths. This architecture has been analyzed in our group, finding that it reaches 40-km transmission
provided that EMLs delivering an output power of +2.9 dBm
and an SOA pre-amplifier with 23 dB of small-signal gain and
7.5 dB of noise figure are employed [6]. Ω = 400 GHz was
found to be the most adequate choice for channel spacing, leading to a transmission spectral span of 6.4 THz. However, care
has to be taken when setting the channel grid, because for such
a wide span, fiber CD-induced PP may become a concern. Our
simulation work showed that, contrary to what it was initially

–45
1,340

Figure 4. Power penalty due to chromatic dispersion of a 50 Gb/s
optical channel after 40 km SMF propagation (left). Optical spectrum of the 8 # 50 Gb/s NRZ system (right). m0 is marked with
a red dashed line.
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275

Figure 5. Simulated optical spectrum of the 4 # 100 Gb/s DDOFDM signal after 10 km SMF transmission.
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thought, a symmetric channel plan centered on m0 = 1310 nm,
the zero-dispersion wavelength of the SMF, does not provide
the best system performance results. Although this plan indeed
exhibited a balanced penalty distribution with low maximum
values for the CD-induced PP, the best system performance
was obtained with an asymmetric channel plan centered on m
= 1300 nm. This occurs because although inter-symbol interference, and its associated CD PP, is in general stronger for
the asymmetric plan, its contribution to degrade the system
performance is rather modest (remember we are working in
O-band). Instead, CD aids to reduce the inter-channel nonlinear response of the SOA by further misaligning the data bits
running in one channel with respect to their neighbors, hence
decorrelating the inter-channel nonlinear interaction. Still, the
SOA nonlinear effects are relevant when operating the system
at short L. Actually, our theoretical analyses have shown that
FWM produces a modest system performance degradation that
slightly increases as Ω becomes narrower. FWM, in this scenario, is mainly mediated by ultra-fast carrier-heating in the SOA.
In contrast, gain modulation resulted to be the main phenomenon responsible for the system performance degradation [7].
An alternative approach to increase the overall capacity of
the 40-km link from 100 to 400 Gb/s, consists in employing
faster electronics to speed up the symbol or bit rate per optical
channel. If one prefers to avoid the complications inherent to advanced modulation formats, NRZ at 50 Gb/s per optical lane
is the choice to set an eight optical channels system [8]. A low
number of optical lanes is desirable because it favors transceiver
module downsizing and power consumption reduction. However, not only availability of the higher-speed components becomes
an issue, but also the lower CD tolerance of the system becomes
a concern. The impact of CD in the 8 # 50 Gb/s system can be
analyzed using Fig. 4, which shows (left y-axis) the CD-induced
PP for L = 40 km as a function of optical channel wavelength.
The zero-dispersion wavelength of the SMF (m0 = 1312 nm) is
marked with a red dashed line. Curiously, the minimum of the
curve is red-shifted from m0. This is a consequence of the interaction of the fiber CD with the chirp induced by the EAM found
at the transmitter. Therefore, the optimum channel plan is not
the one centered at m0, but the one whose spectrum is displayed
in blue in the same figure (right y-axis). This observation leads
to the conclusion that a symmetric channel plan in terms of CD
does not necessarily corresponds to a symmetric plan in terms
of CD PP. Also, as already mentioned, a small amount of CD is
helpful to set a clock-phase delay among bit sequences to reduce
the impact of the amplifier cross-channel nonlinear response. Fig.
4 also shows that the PP of the optimum (displayed) channel plan
never exceeds 0.5 dB. That would not be the case for a 16-channel set up employing the same channel spacing and same bit rate
per wavelength. The figure thus indicates the system limitations
in terms of channel count. An increase of system capacity hence
requires a different approach; for instance, the use of advanced
modulation formats. Among multiple choices, the use of orthogonal frequency-division multiplexing (OFDM) is appealing
because it allows to maintain the receiver in the direct detection (non-coherent) domain while increasing spectral efficiency.
We have then investigated the implementation of an unamplified 400 Gb/s optical system using OFDM with direct detection
August 2018

Reach (km)

BER

(DD-OFDM). Thanks to this efficient modulation approach,
deliberately avoided the use of optical amplification and FEC
only four, instead of eight optical channels, are necessary to set up
schemes, thus targeting a BER lower than 10–13. Fig. 7 shows
the 400 GbE system, thus achieving a good compromise between
the maximum achievable reach as a function of the CW laser
potential costs, power consumption and port density.
output power of the transceiver using different modulation
Fig. 5 shows the simulated spectrum of the four optical
formats [10]. For a state-of-the-art CW laser output power of
100 Gb/s channels after 10 km SMF transmission. Note that
+13 dBm, a maximum reach of 114, 81 and 40 km is found
the channel spacing has been set to 100 GHz. An electronic local oscillator, operating at 41.25 GHz, is used in the transmit1
ter to create a frequency guard band of 27.5 GHz (correspondWDM Ch. 1
0.1
ing to the bandwidth of the OFDM channel when 16-QAM
WDM Ch. 2
WDM Ch. 3
0.01
is used as digital modulation format) between the optical carWDM Ch. 4
1E-3
rier and the lowest frequency OFDM subcarrier. This prevents
beating products to fall into the detection band.
1E-4 FEC Threshold
Although operation in C-band was initially preferred, op1E-5
eration in O-band was demonstrated to be feasible as well [9].
1E-6
Fig. 6 shows the BER performance of each channel as a func1E-7
tion of L. As expected, the performance decreases (the BER
0
2
4
6
8 10 12 14 16 18 20
increases) as L augments, and only for fiber lengths shorter
Fiber Length (km)
than 10 km an acceptable BER is obtained. In other words, the
Figure 6. Bit-error ratio (BER) performance of the of 4 # 100 Gb/s
maximum reach of the analyzed DD-OFDM-based system was
DD-OFDM system as a function of fiber length.
calculated to be 10 km. Moreover, in contrast to all previously
analyzed architectures, in the OFDM situation a low-overhead
forward-error correction (FEC) scheme has to be utilized in
180
order to increase the commonly accepted error-free threshold
160
–13
–5
from BER = 1 # 10 to 3.8 # 10 . Therefore, based on our
BER Target = 1E-13
140
simulation results, it can be stated that a DD-OFDM-based
120
system, even when assisted by FEC or the use of an optical am100
plifier, cannot be easily adapted to reach a distance of 40 km.
80
Likewise, the DD-OFDM scheme does not seem to be an al60
ternative to increase the overall transmitted data rate, say, to
40
800 or 1600 GHz. On one hand, due to limitations in cur20
0
rent opto-electronic technology, operation of the analyzed DD5
10
15
20
25
30
OFDM system beyond 100 Gb/s per optical lane seems not to
Tx Laser Power (dBm)
be technically feasible. On the other hand, an increase in the
QPSK
8 PSK
16 QAM
optical channel count can only be achieved at the expense of a
higher transmission power or the use of an optical amplifier to
compensate for additional fiber transmission and linear crossFigure 7. Maximum achievable reach of the coherent transceiver
as a function of CW laser output power for different modulation
talk penalties. We believe this is not a practical path to follow,
formats and a uniform symbol rate of 25 GBd.
especially because of the already high-power laser diodes assumed in our analysis. Therefore, in our opinion,
the implementation of terabit systems reaching at
least 40-km transmission will necessarily rely on
FWM and SRS Effects at Core 1
the use of coherent technology, which offers higher
P (dB)
65 432 1
7
sensitivity and more efficient use of the spectrum.
8
10 9
It is then natural to envisage that, provided that
λ
the cost of key enabler components such as high1,550 nm
L = 10 km
performance transceivers sufficiently decreases (as
normally happens), a down-scaling of coherent optical systems from the long-haul to the metro or
FWM and SRS Effects on
1
even the access space will eventually occur.
2
Crosstalk at Core 2

1600 Gb/s
Our group has recently undertaken the numerical
analysis of short-reach coherent optical communication systems. As an example, we have investigated the suitability of an eight-channel multi-format
transceiver to implement terabit inter-DCIs transmitting from 800 to 1600 Gb/s over SMF. We have
August 2018
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Figure 8. Schematic to numerically analyze the crosstalk of a 10-WDM twocore fiber system under FWM and SRS nonlinearities.
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Figure 9. Relative average crosstalk for a 10-channel two-core
fiber system as function of wavelength after 10-km propagation.

for data rates of 800, 1200 and 1600 Gb/s when QPSK, 8PSK
and 16-QAM are set as modulation formats, respectively. The
transceiver is thus found appropriate to operate in terabit elastic networks aimed for the metro space. Its flexibility is critical to adapt the network to changes in traffic demand or to
support an increase in the link reach, while keeping the entire
optical architecture unchanged.

Higher Data Rates
The currently observed exponential growth in bandwidth demand will not cease in the near future. New technology will
hence be required to update network infrastructure at all levels, including the metro and access realms. A fascinating alternative to transport hundreds of Tb/s is the space division multiplexed (SDM) network, where the key element becomes the
MCF. Based on these premises, our research work has also recently included the study of the nonlinear coupling that takes
place in this revolutionary transmission medium. For this purpose, a novel theoretical formalism that includes stimulated
Raman scattering (SRS) and FWM nonlinearities in the presence of random perturbations has been put forward [11]. Aided
by this system of nonlinear coupled equations, a rigorous analysis of the impact of the aforementioned fiber nonlinearities on
the transmission of multiple channels in MCFs was undertaken
for the first time. Of particular interest is the analysis of the
inter-core crosstalk (IC-XT) produced by the energy coupling
that takes place between cores and that induces power degradation. A schematic of the model used in our numerical analysis
is shown in Fig. 8 for a two-core fiber.

Transmission technology
Modulation format
Maximum BER
Optical band
Bit rate per channel [Gb/s]
Number of Channels
Channel spacing [GHz]
Maximum reach [km]
Amplification/FEC

100 Gb/s
WDM
NRZ
1 × 10–12
O
25
4
400
40
SOA

WDM
NRZ
1 × 10–13
O
25
16
400
40
SOA

We have injected 10 channels, each running at 10 Gb/s and
spaced 200 GHz apart into one of the fiber cores. A relatively wide channel plan was chosen to emphasize the underlying
physics of the retarded Raman effect without greatly affecting
the efficiency of the FWM process. A high value of the average
power per channel was set at the fiber input to enhance its nonlinear response in a relatively short fiber length (up to 10 km).
Also, random variations of the bending radius and twist rate
were introduced along the fiber in order to obtain a relative average IC-XT among channels, which was calculated with respect
to the central channel 5. The results are shown in Fig. 9 for
each optical channel (i.e. wavelength). Two main contributions
can be observed from the figure. One due to the wavelengthdependence of the linear coupling coefficient (blue curve, labeled
“linear”), and another one produced by the power transfer among
channels that is induced by FWM and SRS (red curve, labeled
“FWM-SRS”). The combined action of both contributions is
also shown with a black curve. It is evident that both components (linear and nonlinear) have a similar weight to define the
combined outcome. This is important because it demonstrates
that linear and nonlinear effects can be combined to compensate
the relative average crosstalk among optical channels. Finally, it
must be mentioned that the proposed formalism can also be employed to numerically analyze multi-channel MCF systems with
homogenous and heterogeneous cores under strong coupling and
employing a higher number of cores. It therefore represents a
valuable tool in the design of advanced photonic devices for future high-speed SDM multi-wavelength networks.

Conclusion
We have sketched in a few paragraphs part of the research work
currently carried out in our group in terms of short-reach optical telecommunication systems. Our advances have been driven
by the exponential increase of bandwidth demand, which has
moved our attention from NRZ to advanced modulation formats and SDM. Table 1 summarizes the discussed architectures. In
a similar way to other groups in our IEEE region (Region 9), our
investigations are mostly biased to the numerical, rather than to
the experimental arena. This in part occurs because of the difficulties involved in following the amazing evolution speed of
optical communications technology, which, for some research
groups represents a stimulating invitation, while for some others becomes a reason to rather explore some other captivating
photonic-related fields. We hope this modest work can be useful to foster the engagement of other researchers, especially the

Total capacity
400 Gb/s
800 Gb/s 1200 Gb/s
WDM
DD-OFDM
WDM
WDM
NRZ
16 QAM
DP-QPSK DP-8 PSK
1 × 10–13 3.8 × 10–5
1 × 10–13
1 × 10–13
O
O
C
C
C
50
100
100
150
8
4
8
8
400
800 100
100
100
40
10
114
81
SOA
FEC
No
No

1600 Gb/s
WDM
DP-16 QAM
1 × 10–13
C
200
8
100
40
No

100 Gb/s
SDM + WDM
RZ
N/A
C
10
10
200
10
No

Table 1. Summary of discussed architectures.
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young ones of less favored nations, in this challenging but rewarding field.
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Lab Tricks
Controlling Light with Spatial Light Modulators
The saying goes, that to a man with a hammer, every problem looks like a nail. Well, to an engineer with a Spatial
Light Modulator (SLM), every problem looks like spatial
phase manipulation.
SLMs come in various types but most commonly consist of
an array of liquid crystal pixels. The birefringence of the liquid
crystals at each pixel can be altered independently through the
application of an external electric field, to control light’s properties on a pixel-by-pixel basis. As the number of pixels can
easily be in the millions, an SLM enables light to be manipulated using an enormous number of reconfigurable degrees of
freedom. Just as other optical modulators based on electrically
controlled birefringence such as LiNbO3, liquid crystals can be
used to modulate polarization, amplitude, or phase, depending on the type and configuration of the liquid crystal and the
polarizing optics installed around it.
Liquid crystal based SLMs are relatively inexpensive and
high resolution compared with their MEMs based cousins due
in no small part to their relationship with the consumer industry of digital projectors and displays. Most SLMs are controlled
using DVI/HDMI just like a traditional computer monitor,
anything displayed to that monitor will be implemented on
the SLM. For example, black pixels = 0 phase, white pixels =
2π phase, and the grayscale levels are everything in between.

Higher-speed SLMs that exceed the frame rate of traditional
monitors must be driven by other custom methods such as
PCI-express driver boards.
SLMs can be either transmissive or reflective. Although transmissive is often more convenient in terms of implementing the
optics around it, most devices are reflective, as this allows the
liquid crystal layer to be half as thick (because the light passes
through it twice, once on the way in, and once on the way out)
and also allows much of the driving electronics to be hidden behind the reflective mirror, rather than in the optical path between
the pixels.
Liquid crystal SLMs natively modulate the polarization
properties of light. For nematic liquid crystals, the most commonly used type, the phase of one polarization component
can be modulated, while the other remains constant. So in its
simplest form, an SLM can be used as in Fig. 1(a), to simply
modify the spatial phase of one polarization component.
However additional optical components such as lenses and
dispersive prisms or gratings transform the x-y co-ordinates
in one plane, to angle space or spectral-space respectively in
the Fourier plane. In this way control of spatial phase in one
plane can be used to control a different optical property in
another. For example, as shown in Fig 1(b), illuminating a
particular phase function on the SLM with a known beam,
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Figure 1. Using a phase-only SLM to control various properties of a light beam.
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can be used to generate an arbitrary amplitude distribution in
the far-field. Simple iterative algorithms such as GerchbergSaxton can be used to find spatial phase distributions in one
plane that will generate the desired amplitude distribution in
the Fourier plane.
If both amplitude and phase must be controlled, then this
too can be achieved using two planes of phase manipulation
separated by Fourier transforms. The first phase plane can create an arbitrary amplitude distribution in the next plane, just
as it did for Fig. 1 (b). A second plane in turn can apply the
desired phase distribution. This is lossless as it consists of only
phase manipulation. However it is also possible to use a single
plane of phase manipulation in conjunction with an aperture
(to apply the amplitude filtering) to implement arbitrary distributions of amplitude and phase in a lossy fashion.
Dispersive elements such as prisms or gratings can be used
to map the spectral components of a beam onto a particular
axis of the SLM in the far-field as illustrated in Fig. 1(d).
Now a desired phase can be applied to each spectral components to create arbitrary optical filters and/or pulse shapers.
Manipulation of the amplitude and phase of each spectral

component defines a corresponding impulse response in the
time domain.
SLMs can also be used as a kind of x,y,z translation stage.
A phase ramp (the phase of a tilted plane-wave) in the plane
of the SLM, it transformed into a displacement in the Fourier plane. In this way, by adjusting the phase ramp steepness in x and y the position of a spot can be moved in x and
y in the focal plane. Similarly, by applying parabolic phase,
focus can be added to the beam, causing the spot to focus
slightly ahead or being the focal point of the lens. Although
an SLM cannot in general compete with the speed of devices
such as Galvanometers for spot scanning, SLMs do not contain any moving parts, which means very fine and perfectly
repeatable ‘movements’ can be performed without concerns
such as hysteresis or inertia. However SLMs are particularly
useful when multiple beams must be moved independently,
all within the field of view, and potentially crossing paths.
Which is why SLMs have found application in areas such as
optical manipulation.
More information about SLMs and their applications available at https://www.youtube.com/user/joelacarpenter
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Get to Know Your Photonics Society Leadership
Roland Ryf Member of the Membership & Outreach
Council and Associate Editor of the IEEE/OSA
Journal of Lightwave Technology
What is Your Current Professional Job?
I am a researcher working on fiber optic communication at
Nokia Bell Labs in Holmdel, New Jersey USA. My research interests include free-space optics and optical transmission over
multi-mode and multi-core fibers. My general background is
nonlinear optics and parallel optical processing. I like to work
on complex interdisciplinary projects involving physics, electronics and digital signal processing.

How Did you Become a Member
of the IEEE Photonic Society?
In early 2000, I moved to the United States to work for Bell
Labs and while applying for my Green card, my immigration
lawyer required me to provide a simple statement from a professional society that the profession of photonic engineer was not
unionized. I was member of another optical society, which I

contacted first asking to provide such as statement. After waiting for over a week, I received the puzzling answer that their
lawyer had advised them to not provide the statement.
I was quite discouraged and concerned, but I decided to
send the same request to the IEEE Photonics Society. Needless
to say, I received my statement in less than a day, and I have
been a grateful member ever since.
It became clear to me that when it comes to professional
societies, bigger isn’t always better. I am often asked by colleagues and friends why they should become members of the
IEEE Photonic Society, my advice to them is to become member for one year, participate in the activities organized by the
Society and after that, make an informed decision of which
society they would rather be member of.

What Role Does Your Position in the
Membership & Outreach Council Play?
I am the VP for Membership Advancement, and my function
is to inform our members about the advantages of becoming a senior member and additionally identify and contact
prospective nominees for potential candidate to be elevated
to fellow members.
Many members of the Society do not realize the importance of becoming senior members as a stepping stone for
their professional carrier advancement and for a more official involvement with the Photonic Society. Applying for
senior member is painless and only takes a few minutes. I
urge all members that qualify (professional practice for 10
years and a member over a period of at least five years) to do
so immediately.

Why Photonics? What was Your
“Photonics Moment?”
After completing my degree in applied electrical engineering,
I wanted to know more about basic science and went on to
study physics. In particular, I was interested in particle physics, solid state physics, and photonics. I decided to go with
photonics, as it seemed to be closer to real-life applications.
Photonics also offered the possibility to do research without
being part of a gigantic group of researchers, like for example
in particle physics. I was fascinated by nonlinear optics, in
particular, and the idea of performing equivalent electrical circuits in the optical domain.

How Would you Advise Members Who Want
to Become More Involved in the Society?
Get in contact with conference organizers, journal editors, and
the Society staff. Let them know what you are passionate about
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and that you are ready to lend a hand. Make use of networking
opportunities when they present themselves at various events
and all should come fairly naturally.

Why Do you Think Members Should Be
Involved as Society Volunteers?
What are the Benefits?
There are numerous benefits that can be encountered by volunteering for the Society: You get the chance to see firsthand
how events like conferences are organized, for example, what
practical issues the organizer are facing, and how to effectively
overcome them and possibly propose new ways to improve the
organization. The same applies to publications: Where authors
know firsthand how much work went into the preparation
of their manuscript but sometimes do not realize how many
volunteer’s hands their manuscript goes through before receiving a response. Finally, by working closely together while
volunteering, you get to know people in a much deeper way
than you would just from casual encounters at Society events.

Tell Us Something Fun About Yourself.
I am originally from Switzerland where everyone knows at
least 3 languages and when I am attending a family gathering,

Roland Ryf in the lab after an all-nighter.

I get to practice them all: I speak Swiss-German with my parents, Italian with my wife, English with my kids, and French
with my brother-in-law.
Also, I am an avid runner and I have run numerous marathons over the years.

Recruit a Member.

Earn Rewards!
Your personal and professional
experiences with IEEE make you uniquely
qualified to help bring in new members.
With the Member Get-A-Member
(MGM) Program, you can earn up
to US$90 on your membership renewal
dues for word-of-mouth referrals. It’s our
way of thanking you for helping to grow
IEEE membership!
Learn more about the MGM Program at

www.ieee.org/mgm
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Young Professional Spotlight

An Q&A with Dr. Stanley Ikpe, NASA Flight Electronics
Engineer, IEEE Photonics Society Associate Vice
President for Young Professionals
By Dominic Siriani, IEEE Photonics Society Associate Vice President for
Communications
What Has Been Your Career
History up to This Point and
How Did You get to Where
You are Today?
My career experiences thus far have largely consisted of participating in various
research opportunities. I worked as an
undergraduate research assistant where I
was first exposed to the world of independent research. I developed critical thinking as well as sharpened my analytical
skills all while supporting a number of
different projects. I was a recipient of
the Ronald E. McNair Scholarship and
conducted research investigating nondestructive test methods to evaluate solid
infrastructure. That experience taught
me a lot about machine learning and other analytical methods
that I continue to use in my career. Also, during these research
endeavors I developed an interest in photonics and semiconductor
device technologies having utilized such technologies during my
research. It was those interests that inspired me to gain further understanding and pursue graduate studies at the University of Missouri-Columbia. As a research assistant in the Compound Semiconductor Research Lab, I studied semiconductor optoelectronics
for free space optical communication and MWIR transmission applications. My work allowed me to develop systems and fabricate
optoelectronic devices such as quantum well infrared photodetectors (QWIPs) and quantum cascade lasers (QCLs) further peaking
my interest in photonics. Upon completing my doctorate studies, I
went on to take a full-time position as a Flight Electronics engineer
at NASA Langley Research Center in Hampton, VA.

In Graduate School, Did You Have an Idea
of What You Wanted to do When Finishing?
How has That Compared to What’s Actually
Happened?
It may be hard to believe, but when I was in graduate school I
really had no idea of what I wanted to do after I completed my
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work. I have always had a wide array
of interests and could see a number
of very different paths that I could
potentially take. As a student I saw
a few solicitations for opportunities
at NASA. These opportunities were
not necessarily pertaining to what
I wanted to do per se, but I always
thought it would be cool to work at
NASA. The sheer breadth of technologies that have been developed
by NASA and the many different applications to which they are applied
was always something I wanted to be
a part of (as I think many aspiring engineers would agree). So, I kept that
in the back of my head. In the months
leading up to my graduation, I was applying to a number of
different opportunities including an opportunity at NASA
Langley Research Center. After a number of applications and
interviews, I received a few different offers. I chose to take the
offer from NASA because of the potential to participate in
challenging work and develop cutting-edge technology that
has high significance to the local, regional and global communities as well as learn from and be a part of one of the world’s
greatest scientific agencies. I’m not sure if I could have asked
for anything better.

Have There Been People, Organizations, or
Events in Your Life That Have Significantly
Impacted Your Career Trajectory? How So?
I have always had a number of influences in my life that I believe had significant impact on my work and career thus far.
Perhaps too many to name, but my parents have always been
a positive influence on me by encouraging me to pursue my
interests. I have a number of advisors and mentors that echoed
the same sentiments and I believe that that encouragement has
helped me to get involved in research and discover the types of
work that interested me.
August 2018

What Fraction of Your Time is Spent on
Technical Versus Non-Technical Activities?
How Much of That Technical Work is
Photonics-Related and What Category of
Photonics is It?
As a Flight Electronics Engineer and NASA Langley I have a
number of varying responsibilities that require a wide-ranging
set of skills and expertise. I have characterized low-light sensitive detectors as well as developed detector electronic systems,
but my work is not restricted to just that. In my everyday activities, I spend a significant amount of my time engaged in
technical endeavors that are not always necessarily photonics
related. Whether it may be attending design reviews, developing hardware or modeling subsystems, a typical day is very
technically oriented. That’s the neat thing about being an engineer at NASA. We are tasked with addressing a host of different challenges that often times may lie outside of your area
of expertise. This helps you grow and develop in other areas
as well. I am constantly putting forward effort to learn and
develop new skills. I often attend colloquiums and training
sessions pertaining to my many varying interests to learn more
about the things that interest me and to stay abreast of emerging trends in technology.
In addition to my technical work, I like to break up my
days by incorporated physical activities like working out, biking, swimming or just going for a walk. Staying in motion
helps me to break away and challenge myself in other ways
which in turn helps me maintain focus when working on such
complex and demanding projects.

Outside of Your Main Employment, Do
You Have Other Activities in the Photonics
Community (E.G., Volunteer Work, Board
Membership, Etc.)? In Your Estimation, How
Influential Has That Been on Your Career
Development?
I have been an active member of the IEEE Photonic Society
and other photonics societies since I was a graduate student at
the University of Missouri-Columbia. Recently, I was named
the Young Professionals Associate Vice President for the IEEE
Photonics Society Young Professionals Group. It is an opportunity that I am really excited about! I have been actively seeking opportunities to become more involved in the community
to develop professionally as well as network and learn from
other experts in the field. I can’t imagine a better opportunity to do so. I am not just involved in photonics engagement
though. I have always been an advocate of STEM education
and engagement having supported many events teaching and
speaking to students about the importance of such skills and
the opportunities that are available. This is something very
important to me because I think of all those who encouraged
and inspired me to pursue my interests when I was younger
and I want to encourage others in that same way.

What Sort of Work Do You Enjoy The Most
About Your Current or Past Jobs?
I have always enjoyed working on challenging problems.
There’s just something about developing solutions and impleAugust 2018

mentations to address complex issues that really intrigues me.
I like to think of myself as a creative person, having always
been into art and literature. The creativity that I get to express
when designing custom solutions whether that be hardware,
software or whatever it may be helps fulfill my need to create. I have been fortunate enough to design a variety of different components and subsystems throughout my graduate and
early career. From mid-infrared lasers and detector devices to
now custom space flight hardware and subsystems. That’s what
I most enjoy. Creating.

Do You Have Advice for Current
Undergraduate and Graduate Students
Interested in Careers in Photonics?
The best piece of advice that I could possibly give an aspiring
photonics researcher or engineer would simply be to participate early and often. Get involved! What I mean is to get involved in research opportunities, technical societies or simply
tinker and experiment on your own. In doing so, not only
will you develop and sharpen your technical skills, but you
will also get exposed to a wide array of people with various
technical expertise and an assortment of challenging problems. These things are what help you refine your interests and
discover your passions.

What Personal Trait of Yours Do You Feel
has Been Most Influential in Making for a
Successful Career?
Well, a successful career to me is just one that brings an individual fulfillment and provides significant impact to the community, whether local, regional or global. Though I am still
very early in my career, I would say the skill that has helped me
most strive toward this goal is my willingness to learn. I always
say that learning is my greatest skill. I think this has made me
adaptable and versatile in my career and I don’t think I could
do without that. I am constantly working to gain new skills
and sharpen those that I already have. The ability to adapt in
tough situations and face whatever challenges that may confront you is a great skill to have. I feel that I have relied on this
type of versatility often thus far in my career.

What Are Your Ultimate Career Goals/What
Drives You in Your Work?
My greatest career goal is simply to develop meaningful technology that benefits society on a large scale. I believe there are
so many complex challenges that we face on a global stage. I
am inspired to do my very best to make a significant impact to
address any number of these issues to the best of my abilities
throughout my career. That is what drives me daily and what
inspires me to continually grow and develop.

What’s the Best Advice You’ve Ever
Received?
“Never be satisfied. Never stop going…” One of my advising
professors told me that shortly after completing my Master’s
thesis. I always have that in the back of my head as a reminder
to never be complacent in my learning and to push myself to
learn and try new things.
IEEE PHOTONICS SOCIETY NEWSLETTER
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How is the Split of Your Work Between
Individual Contribution and Teamwork? Are
You Most Comfortable Working on Your Own,
Leading a Group, Being Part of a Team...?
Since my work requires the expertise of many different disciplines, I spend the majority of my time working in teams
(both small and large) and collaborating with others. I have had
experience working independently conducting research and
characterizing electronic devices as well as leading small design
teams. I really like work that provides a good mix of everything.
I love working in teams and learning from others, but I also like
to work independently and pursue my own research interests.
I’m glad that my work provides me with that balance.

What Makes for Great Team Members/What
Do You Look for in Young Prospects You
Might Mentor/Hire?
I believe that the willingness to listen and consider alternate
perspectives is the greatest characteristic that a teammate can
have. Designing solutions to complex problems is challenging in its own right. Add to that each individual’s unique
set of strengths and weakness along with distinct personal-

Dr. Stanley Ikpe (4th from the right) representing the IEEE Photonics Society at the 2018 Young Professionals Committee Meeting in Cozumel, Mexico.

ity traits. That can add an additional layer of complexity to
the team dynamic. I have always found the most effective
team leaders and teammates have an innate ability to listen
and learn from others. This is what I am constantly aspiring
to achieve in any team environment. Nothing makes a team
member more confident to perform than when he or she feels
heard and significant. It’s then when everyone is able to work
at their full potential and effectively contribute to achieve
the end goal.

One of the most influential reference
resources for engineers around the world.
For over 100 years, Proceedings of the IEEE has been the leading journal for engineers looking for
in-depth tutorial, survey, and review coverage of the technical developments that shape our world.
Offering practical, fully referenced articles, Proceedings of the IEEE serves as a bridge to help readers
understand important technologies in the areas of electrical engineering and computer science.

To learn more and start your subscription today, visit

ieee.org/proceedings-subscribe
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News
International Day of Light sees Worldwide Success
On 16 May 2018 the first International Day of Light celebrated the vital role of light and related technologies in science,
culture and art, education and sustainable development. More
than 600 events were held in 87 countries reaching hundreds
of thousands of people, and a spectacular afternoon and evening
celebration was also held at UNESCO headquarters in Paris,
France.
The event at UNESCO headquarters was inaugurated
by the Director-General of UNESCO Audrey Azouley who
highlighted the important role of light sciences in sustainable development, and who also stressed how UNESCO was
delighted to continue strengthening its collaboration with
the international scientific community around the important
theme of light.
The celebration at UNESCO included a wide range of presentations, including two talks by Nobel Laureates, and two
roundtables that saw discussion of topics such as the importance of light in science and culture, and the need for improved
science-policy dialogue. A special message in support of the
International Day of Light was received from the International
Space Station, and teacher-student representatives from one
of UNESCO’s Associated Schools spoke on the importance of
UNESCO support for their learning activities. A live science
show from Brussels Photonics showed hands-on the importance of optical fibre technology.
Cultural events also marked the inaugural celebration, with
exterior illumination of the UNESCO headquarters by Kari
Kola, and an immersive light show by Nono Maya and OCUBO. And in what was a first for UNESCO, artists, diplomats
and scientists combined together to create a massive lightpainting mural inside the UNESCO auditorium. The theme
of light was also central to musical performances by soprano
Katerina Mina, and indeed, she opened the celebrations with a
new composition by Linda Lamon especially written in homage to Stephen Hawking.
Accompanying the presentations in the auditorium was
an exhibition from the Museum of Light in Mexico, which
traced the impact of light on humanity through the ages.
Other exhibits included artistic works from the Light Painting World Alliance, a Virtual Reality demonstration, and the
interactive light sculpture PYRAMIDION by Milène Guermont. For pictures from the event, please visit the UNESCO
Flickr page.
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The International Day of Light was widely celebrated
worldwide with hands-on activities in schools, festivals, scientific conferences, light-painting installations, open labs, nightsky observations, workshops, competitions, online activities,
lectures and more. To illustrate the diversity of these activities,
a small selection was highlighted:
The Parliaments of Sweden and the Republic of Korea
organized events to commemorate the International Day
of Light.
Signify (formerly known as Philips Lighting) announced
the ‘Light for Better Learning’ Campaign which will light
up over 90 schools around the world in partnership with
UNESCO.
Ghana inaugurated its first Museum of Light and Lightbased Technologies at the Museum of Science and Technology
to mark the observation of International Day of Light.
UNESCO schools around the world joined the International Day of Light by organizing a range of educational
activities.
The Auckland Harbour Bridge (New Zealand) was lit
at 12.01 am on the 16 May, representing the first commemoration of the International Day of Light anywhere in
the world.
“Together, we have made the first International Day of
Light 16 May celebration a success,” says the IDL Steering
Committee Chair John Dudley. “Now it is time to keep
working together and start thinking about the 2019 edition
to make this a celebration that will pave the way for the years
to come.”
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U.S. National Photonics Initiative Updates
National Photonics Initiative—Petawatt Laser
Discussion at CLEO 2018
On behalf of the National Photonics Initiative, attendees were
invite to discuss a path forward for the United States in the
field of petawatt lasers and their science applications.
This meeting followed the release of the National Academy
report “Reaching for the Brightest Light”, which describes the
current opportunities for petawatt laser science and applications, and also documents how that the US has fallen behind
Europe and Asia in this arena.
The meeting included a summary of the report conclusions from Peter Moulton, who served on the “Reaching for
the Brightest Light” committee. There were invited short presentations on potential petawatt laser facilities in the United
States. A discussion followed these short presentations will focus on coordinating national efforts to develop capabilities in
petawatt laser science, with the goal of formulating an agenda
for a longer formal workshop some time later in the year.
This meeting was sponsored by The National Photonics
Initiative a collaborative alliance among industry, academia
and government to raise awareness of photonics and the impact
of photonics on our everyday lives; increase cooperation and
coordination among US industry, government and academia
to advance photonics-driven fields; and drive US funding and
investment in areas of photonics critical to maintaining US
economic competitiveness and national security.
The initiative is being led by top scientific societies including the American Physical Society (APS), the IEEE Photonics Society, the Laser Institute of America (LIA), The Optical
Society (OSA) and SPIE, the International Society for Optics
and Photonics.
Excerpts from Conference on Lasers and Electro-Optics®

House Science Committee
Unveils Draft of National
Quantum Initiative Act
The U.S. House of Representatives Committee on Science, Space, and Technology
introduced the National Quantum Initiative Act of 2018. The legislation follows
extensive consultation with the National
Photonics Initiative, academia and industry on how best to maximize the United
States’ quantum resources and research in
order to transform quantum research into
real world applications that will stimulate economic growth and keep pace with
accelerating global competitiveness.
NPI has been actively working with
lawmakers to lay groundwork for this
important legislation since 2017. Last
year, at the request of the Science Committee, the NPI created a white paper
entitled A Call for a National Quantum
18

The University of Rochester Omega Laser Facility leader, Jon
Zuegal, explains the new research frontiers to be discovered at
the LLE facility. Photo Credit: CLEO 2018.

Initiative. The white paper explored how and why it is necessary to create a new information infrastructure using quantum technology. In October 2017, Dr. Chris Monroe, chief
scientist and founder, IonQ, and professor of Physics at the
University of Maryland, touted the potential benefits of quantum technology in testimony before the Committee given on
behalf the NPI.
In April 2018, the NPI—through the expertise of Dr. Monroe and Dr. Michael Raymer, professor of Physics at the University of Oregon—unveiled the National Quantum Initiative
(NQI) Action Plan and presented it to lawmakers during the
annual NPI Capitol Hill Day that same month.
The NPI statement on the legislation can be viewed on
lightourfuture.org; however, it reads in part: “The Science
Committee’s work on this legislation is an important first step
in the process of establishing a comprehensive national quantum policy,” said Edward White, Chair of
the National Photonics Initiative Steering Committee, and Vice President Test,
Assembly and Packaging for AIM Photonics. “The NPI has long been advocating for quantum legislation and has been
working closely with the Science Committee to raise awareness of the potential
of quantum technology and how it can be
realized through an NQI. The NPI stands
ready to continue serving as a resource for
the Science Committee and other legislators as this process moves forward.”
The legislation was formally introduced by Committee Chairman Lamar
Smith (R-TX) and was considered by the
House Science Committee the week of
June 25th.

Edward White, Chair of NPI, and Kent
Rochford interacting with a quantum
computer at the U.S. Capitol.
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Female Engineers: Be Fearless and Take Risks
in Your Career
Speakers at this year’s IEEE Women in
Engineering International Leadership
Conference gave confidence-boosting
tips.
Facing your fears to get ahead was
a central message of this year’s IEEE
Women in Engineering International
Leadership Conference. The annual
event, which brought together nearly
1,000 women in technology including top executives at Intel and Qualcomm, was held 21 and 22 May in San
Jose, Calif.
Speakers had myriad personal stories and career advice to
share, but their overall message to attendees was clear: Build
your confidence and demonstrate your value at work.

Do Something Scary
Paula Tolliver, one of the first speakers, said that when she began her engineering career, she had modest dreams. She’s now
Intel’s chief information officer.
“It is possible to be at the top of your profession in a maledominated world,” Tolliver assured attendees. She pointed to
a picture of the bronze Fearless Girl statue, which depicts a
child standing defiantly in front of the Charging Bull statue
near Bowling Green in New York City. She said she got where
she is today by taking several risks in her career, even when she
wasn’t sure she was ready.
“You have to go after the challenging, and sometimes scary,
opportunities,” she said, “because those are the ones that will
really stretch you.” She added that people who want to reach
top executive positions need to accelerate their career at a
faster pace.
One of the leaps she took that turned out well for her was
helping to open a new Dow Chemical office in France, where
she didn’t know anyone or speak the language. And two years
ago she left a post at Dow that she described as comfortable to
assume a more challenging role at Intel.
In another talk, IEEE Member Nishita Henry, federal technology practice leader at Deloitte, echoed Tolliver’s advice.
“Always be a little scared,” Henry said. “If you’re too comfortable, then you’re not growing, you’re not changing, and you’re
not challenging the status quo.”

Get What You Need
Women earn less than their male counterparts, regardless of
experience or hours worked. Although many groups seek equal
pay for equal work, one speaker advised attendees not to “wait
for legislation or the results of an election.”
Eryka T. Johnson, a brand strategist, author, and speaker,
urged women to speak up for themselves by asking for what
they deserve at work—especially early in their career. “Women between the ages of 18 and 25 experience the largest pay
August 2018

gap,” Johnson said, “with male colleagues at the same level making up
to 29 percent more than their female
counterparts.”
Instead of telling your boss you
deserve a promotion, Johnson said, be
prepared to outline the positive impact you’ve had on the organization.
“This may include increasing production, facilitating safer operations, or
building relationships with customers,” she noted. You’ll also want to
find the “win-win”—how advancing
your place in the organization can benefit both you and the
company, she said. And if your contributions aren’t so obvious, find ways to make yourself more visible to upper management, she advised.
James Lukaszewski, chair of the Lukaszewski Group, a
crisis-management firm, expanded on that idea in his talk,
“Influencing Leaders.” His advice focused on how to get your
boss—or your boss’s boss—to listen to you. He noted that it
should take only about three minutes to get your point across,
whether it be a request or a solution to a problem. In the first
30 seconds, he said, you should introduce what you’re going to
talk about, explain the situation and why it’s important, and
indicate where the discussion is headed.
“Even if you’re continuing a conversation from last week,
a busy boss might have forgotten it by now,” Lukaszewski
noted. “When you’re proposing something, think about their
needs—not just your own.”

Empower Others
Many of the speakers said a business cannot have successful
employees without supportive managers.
In her “Power of Change” talk, Qualcomm CIO Mary Gendron said there are four elements of successful leaders: They
must be authentic, be present and engage with their employees, be transparent, and uphold a vision.
“I feel much more comfortable being myself,” Gendron
said, “and doing so made being a leader easier. It helped me
connect with my teams on a personal level, engage them in
real conversation, and look out for their well-being. You have
to learn to lead using what’s inside you.”
She added that diversity—whether it regards age, race, or
gender—is not just about “checking a box.”
“Diversity allows for constructive conflict,” she said, adding
that diverse teams are more innovative because they bring different viewpoints to the table.
She said she encourages her team to “speak up and challenge
assumptions, even if they’re mine.”
© Copyright 2018 IEEE The Institute – June 2018 / Photo Credit: Amanda
Davis
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CLEO 2018 Concluded Defining Breakthroughs
in the Field
The Conference on Lasers and Electro-Optics (CLEO 2018)
concluded with nearly 4,400 attendees, a growing exhibit with
over 200 companies and 2,231 research and technical presentations. With comprehensive, peer-reviewed technical sessions
and market-focused programming, CLEO is the world’s premier international forum to learn about innovative advances,
research and new technologies from the laser science industry.
From quantum computing to advanced imaging technologies
used to the search for new life and planets in the galaxy, CLEO
2018 brought together all aspects of electro-optic technologies.
“CLEO’s world-renowned technical program is a showcase
for leading research and applications in a number of fields, from
biophotonics to advanced manufacturing, telecommunications,
and autonomous vehicles industry, just to name a few. Industry
leading speakers from around the world discuss new scientific
ideas and research while the exhibiting companies display the
latest innovations in photonics technology,” said Nicusor Iftimia, Physical Sciences Inc., USA, general co-chair of CLEO.

International Day of Light Presentation:
Exploring the Universe at the Speed of Light
As part of a special International Day of Light celebration, Nobel Laureate John Mather delivered a presentation on future
discoveries that may be seen through NASA’s James Webb
Space Telescope (JWST) and discussed the expanding views of
the universe, and outline the technology that will lead us to
deeper understanding.

Keynote Programming Highlights:
Metaphotonics & Optoacoustic Imaging
Materials are often used to control and manipulate photons.
Metamaterials and meta-surfaces are two representative classes of
judiciously designed structures that provide unprecedented platforms for sculpting waves and fields. Nader Engheta, University
of Pennsylvania, USA, discussed the exciting features and potential applications of light-matter interaction in meta-structures.
Vasilis Ntziachristos, of Technical University of Munich,
Germany, also gave a talk that illuminated the progress of optoacoustic macroscopy and mesoscopy and its potential clinical
impact, which may one day offer unprecedented optical imaging performance in assessing disease pathophysiology.

Diversity & Inclusion Programming
Research demonstrates that we all have unconscious biases.
These biases can result in the best and brightest talent made
to feel unwelcome and not important to the success of the organization. To combat this, the co-sponsors of the conference
supported by providing two “Unconscious Bias Workshops“ to
explore concepts and engage participants to better understand
implicit bias and identify ways to promote greater inclusive
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engagement in the community. The speaker was Sara Bendoraitis, American University, USA.
The conference also included a “Diversity & Inclusion Reception” with more than 140+ participants in attendance.
AVP of Diversity, Arti Agrawal, gave a short talk on how all
in the community can serve as better allies for one another.
Attendees then participated in passive networking activities
to learn more about a peer from a different background, age
group, creed, gender, nationality, and more.

Social Media 101: Connecting Your Way to a
Brighter Career
The co-sponsors of CLEO hosted a social media career session to
explore the benefits of leveraging social media for advancement.
Savvy scientists must increasingly engage with social media. It is
how and where we share information – with friends, colleagues,
acquaintances and any and everyone else. During this session,
the speakers explained how anyone, at any stage in their career,
use social media to influence and grow. Attendees learned best
practices and gained practical takeaways enabling participants to
optimize their “social” footprints and personal brands.
Speakers included: Andrea Armani, University of Southern
California, USA; Ben Eggleton, University of Sydney, Australia; Anjul Loiacono, Thorlabs, USA.

Industry Leading Companies in Lasers and
Electro-Optics
More than 200 companies exhibited at CLEO 2018, taking
advantage of the annual industry-leading gathering to introduce new products and demonstrate cutting-edge innovations.
Companies such as Amplitude, Calmar Laser, Class 5 Photonics,
Coherent, Edmund Optics, Liquid Instruments, MKS, Menlo
Systems, Thorlabs and Toptica Photonics and many others.
The CLEO exhibit hall featured presentations on the state of
the optics and photonics industry, precision manufacturing using ultrafast lasers and special topical symposia on: Advances in
Integrated Microwave Photonics, Future Directions in Terahertz
Nanoscopy, Integrated Sources of Non-Classical Light and more.

About CLEO
With a distinguished history as the industry’s leading event on
laser science, the Conference on Lasers and Electro-Optics (CLEO)
is the premier international forum for scientific and technical optics, uniting the fields of lasers and opto-electronics by bringing
together all aspects of laser technology, from basic research to industry applications. For more information, visit the event website
at cleoconference.org. Save the date for CLEO 2019, 5–10 May
at the San Jose Convention Center in San Jose, California, USA.
Excerpts from Conference on Lasers and Electro-Optics®.
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Careers and Awards
IEEE Photonics Society—Call For Nominations
2019 John Tyndall Award
Nominations are now being accepted for the 2019 John Tyndall Award.
This award, which is jointly sponsored by the IEEE Photonics Society, the Optical Society, and is endowed by Corning, Inc., is presented to a single individual who has made
outstanding contributions in any area of lightwave technology, including optical fibers
and cables, the optical components employed in fiber systems, as well as the transmission systems employing fibers. With the expansion of this technology, many individuals
have become worthy of consideration. Nomination deadline is 10 August, 2018.

2019 Young Investigator Award
Nominations are now being accepted for the 2019 Young Investigator Award.
The Young Investigator Award was established to honor an individual who has made
outstanding technical contributions to photonics (broadly defined) prior to his or her
35th birthday. Nominees must be under 35 years of age on Sept. 30th of the year in
which the nomination is made. Nomination deadline is 30 September, 2018.
Please visit the new on-line awards platform to submit your nomination.
https://ieee.secure-latform.com/a/page/society_awards/ieeephotonicssocietyawards
Additional award information and a listing of previous recipients are available here:
http://www.photonicssociety.org/award-info
http://www.photonicssociety.org/award-winners
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IEEE Photonics Society Congratulates Our 2018
Award Recipients
The Photonics Society Jont Awards Committee serve as the
evaluation and selection committee for our four Society Awards;
Aron Kressel Award, Engineering Achievement Award, Quantum Electronics Award, and the William Streiffer Scientific
Achievement Award.
The 2018 Award recipients will be honored during the
Awards Banquet being held at the 2018 IEEE Photonics
Conference at the Hyatt Regency, Reston, Virginia, USA,
October 1, 2018.
The Aron Kressel Award recognizes those individuals
who have made important contributions to opto-electronic device technology. The device technology cited is to have had
a significant impact on their applications in major practical
systems.
The 2018 Aron Kressel Award recipient is Professor Rui Q.
Yang, “for invention of the mid-infrared interband cascade laser, and
its advancement along with related devices for applications”.
RUI Q. YANG (M’95-SM’02F’14) is a Professor in the
School of Electrical and
Computer Engineering at
the University of Oklahoma.
He received the B.Sc. degree
in 1982 from Zhejiang University, and M.Sc. and Ph.D.
degrees in 1984 and 1987
from Nanjing University, respectively, all in physics.
He has worked on the
development of interband
cascade lasers from the initial concept to device fabrication at several institutions. Prior to joining the University of Oklahoma in 2007, he was a
Principal Member of Engineering Staff and a Task Manager
at the Jet Propulsion Laboratory (JPL), California Institute
of Technology, Pasadena, California, where he led the development of advanced mid-infrared interband cascade lasers
for applications in Earth sciences and planetary explorations. He received the Edward Stone Award in 2007 from
JPL for outstanding research publication and the successful accelerated infusion of cutting-edge interband cascade
semiconductor laser technology into flight mission readiness. The interband cascade lasers that he developed with
his collaborators have already been employed in practical
applications, including the one that is currently on NASA’s
Curiosity rover, which landed on Mars in August 2012 and
successfully detected CH4 on Mars. He is a Fellow of the
IEEE and the OSA. He has authored/co-authored more than
130 refereed journal articles and 2 book chapters. His current research activities focus on quantum-engineered semi22
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conductor devices such as mid-infrared interband cascade
lasers, photodetectors and photovoltaic cells.
The 2018 Engineering Achievement Award recipient is Dr.
Dalma Novak, “for the creation and development of breakthrough
technologies for the microwave photonics field, in particular for fiberradio communication systems.”
DALMA NOVAK (StM’90M’91-SM’01-F’07) is Vice
President of Engineering at
Pharad, LLC where she develops high-performance RFover-fiber technologies. She
received the degrees of Bachelor of Engineering (Electrical) with First Class Honors
and PhD from the University
of Queensland, Australia, in
1987 and 1992, respectively.
From 1992–2004 she
was a faculty member in the
Department of Electrical and Electronic Engineering (EEE) at
The University of Melbourne, Australia. From July 2000 to
January 2001 Dr. Novak was a Visiting Researcher in the Department of Electrical Engineering at UCLA, and at the
Naval Research Laboratory, Washington, DC. From June
2001 – December 2003 she was a Technical Section Lead at
Dorsál Networks, Inc. and later at Corvis Corporation, where
she led cross-disciplinary R&D teams developing WDM hardware for long-haul transmission systems. From January – June
2004 she was Professor and Chair of Telecommunications in
the EEE Department at The University of Melbourne.
Dr. Novak’s research interests include hybrid fiber radio
systems, microwave photonics applications, high speed optical communication systems, wireless communications, and
antenna technologies and she has published more than 300
papers in these and related areas, including seven book chapters. She was elected to the grade of IEEE Fellow in 2007.
Dr. Novak was President of the IEEE Photonics Society during 2014–2015 and is currently an Associate Editor for IEEE
Photonics Technology Letters and also IEEE Journal of Lightwave Technology.
The Quantum Electronics Award honors an individual
for outstanding technical contributions to quantum electronics
in fundamentals; applications or both. The award may be for
a single contribution or for a distinguished series of contributions over a long period of time.
The 2018 Quantum Electronics Award is presented to Professor James Roy Taylor, “for seminal contributions to development
of ultrashort pulse lasers and applications to nonlinear fiber optics
allowing temporal and spectral versatility.”
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JAMES ROY TAYLOR
(M’97) is Professor of Ultrafast Physics and Technology
at Imperial College in London. He received his PhD
from the Queen’s University
of Belfast (QUB) in 1974 for
laser research carried out at
QUB and Imperial College.
Following two years at the
Technical University of
Munich he returned to Imperial, where in 1986 he established the Femtosecond
Optics Group. He is widely acknowledged for his influential
basic research and development of diverse lasers systems and
their application. He has contributed extensively to advances
in picosecond and femtosecond dye laser technology, compact
diode-laser and fibre-laser-pumped vibronic lasers and their
wide-ranging application to fundamental studies, such as time
resolved photophysics of resonant energy transfer and relaxation pathways of biological probes and organic saturable absorbers. Roy is also particularly noted for his fundamental
studies of ultrafast nonlinear optics in fibres, with emphasis on
solitons, their amplification, the role of noise and self-effects,
such as Raman gain. He is a Fellow of the Optical Society of
America and of the Royal Society, London. He has published
over 400 scientific papers, co-authored a book on lasers for
schoolchildren and edited/co-edited two research text books on
solitons and fibre based supercontinua. Roy’s many and varied
contributions have been recognized by the Ernst Abbé Award
of the Carl Zeiss Foundation, the Thomas Young Medal of the
Institute of Physics, the Oxburgh Medal of the Institute of
Measurement and the Rumford Medal of the Royal Society.
The William Streifer Scientific Achievement Award
recognizes an exceptional single scientific contribution, which
has had a significant impact in the field of lasers and electrooptics in the past 10 years. Endowed by Xerox Corporation

and Spectra Diode Laboratories, the award honors an individual or a group for a single contribution of significant work in
the field.
The 2018 William Streifer Scientific Achievement Award
is presented to Dr. Roland Ryf, “for contributions to the understanding and development of Space-Division Multiplexing in optical
fibers.”
ROLAND RYF (M’03-SM’17)
is a distinguished member
of technical staff in Advanced
Photonics Research at Nokia
Bell Labs, Holmdel, NJ. He
received the diploma in electrical engineering from the
University of Applied Sciences (NTB) Buchs (Switzerland) and the diploma and
the Ph.D. in physics from
the Swiss Federal Institute
of Technology (ETH) Zürich
(Switzerland), working on
nonlinear optics and optical parallel processing. After joining
Bell Labs in 2000 he has been working on MEMS based large
port-count optical cross-connect switches, high-resolution optical wavelength filters, multimode components and optical
amplifiers, and numerous first experimental demonstration of
long-distance high-capacity space-division multiplexed transmission over multimode fibers and coupled-core multicore fibers. He is a fellow of the Optical Society of America, authored/
coauthored over 200 journal and conference publications, and
holds over 50 patents.
He is actively involved with the IEEE Photonic Society and
the Optical Society of America, served as committee member
for various conferences including the Conference on Lasers
and Electro-Optics (CLEO) and the Optical Fiber Conference
(OFC), and currently is associated editor of the IEEE/OSA
Journal of Lightwave Technology.

“Nick” Cartoon Series by Christopher Doerr
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Membership
President Jim Jefferies On Opening the Doors of IEEE
To grow in size and stature, we must broaden our thinking on new possibilities
By Jim Jefferies IEEE President and CEO
When we open the doors externally, we connect the public to the impact that IEEE and
our members have on technology. We can open
those doors wider to cultivate partnerships
that can leverage the best IEEE has to offer.
When we open the doors internally, we embolden cooperation and inclusiveness across our
full field of interests.
We should open the doors to innovation
in our own thinking and approaches to new
models. Open the doors and ease the path to
deeper engagement opportunities and broader
participation from our valued members, including showing students a wide-open portal
to a career.
IEEE is unique in that our members create so much of the
organization’s value. Whether they are writing papers, editing journals, organizing conferences and meetings, developing
standards, promoting education, or meeting policymakers in
capitals around the world—IEEE members do it all.
However, members and volunteers cannot succeed in all we
try to accomplish without IEEE’s professional staff. A large part
of our success lies in our being a strong volunteer-led, membership-based organization with a well-supported staff. With
the doors open, we must work continuously to encourage and
empower our valued volunteer-staff collaboration to yield the
full potential in meeting IEEE’s mission.
This also includes creating a unified front that embraces our
individual society, section, chapter, and region initiatives and
outreach. IEEE is more than a collection of autonomous, independent units. While societies, for example, are technologically
specialized, they share common needs, challenges, and ambitions. We must leverage IEEE’s resources across all its elements
to generate a critical mass of interest with the end goal of cooperative workshops, standardization efforts, and interactions
with industry, government, and other organizations if we’re to
demonstrate the broader value that IEEE brings.
To tell the story of IEEE is to share the impact our members are having around the globe. There is a rich opportunity
to grow our public visibility and increase the public’s understanding of the contributions to society made by countless
members seeking to advance technology to benefit humanity.
By projecting our global public policy voice, we can position IEEE as the world’s trusted source for information and insights on emerging technology and trends in the marketplace.
By celebrating the pride and prestige of our professions, we can
demonstrate how engineers, scientists, and technologists con24
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tribute to our global community, helping to
build today’s technologically advanced world.
By increasing our organization’s publicity, renown, and interests, we can entice potential
members to join and existing volunteers to
lead, as well as encourage the next generation
to explore the possibility of engineering and
science careers.

The Value Of Membership
Our members include those studying, teaching, practicing, inventing, and advocating for
technology. To engage these diverse audiences
in meaningful ways, we must develop membership value propositions and be open to alternative membership models tailored to differing needs. We must ask
the important questions: Why did you join IEEE? Why would
you stay a member?
It is interesting to note that in the global population, there
are more millennials than the baby boomers they will replace.
As markets and trends change by generation, so do members’ expectations. Many young professionals hold a different perspective
regarding the value of membership and how they want to participate in a membership organization. IEEE must engage them on
their terms and allow them to take on roles and responsibilities
that matter to them. The energy, innovation, and fresh perspectives they offer are essential in these changing times. There is a
place for them in IEEE’s top leadership. An open perspective will
also enhance our humanitarian and philanthropic expansion.
Because the world’s most important and pressing issues
lie at the convergence of technologies, their solutions require
teams from multiple disciplines working together, whether
that’s big data driving medicine and agriculture or cloud computing integrating the data, education, and entertainment
streams of daily life.
We can create a culture of open inquiry at IEEE in which our
varied members bring together their diverse experiences, viewpoints, and interests to yield extraordinary accomplishments.
That is what unites us in a truly global community as engineering professionals and as IEEE members defined by a commitment to advancing technology to benefit humanity through our
work. It is already embodied in our mission and values. Opening the doors wider will only help to maintain IEEE’s position
as the world’s leading technical professional organization.
This article appears in the June 2018 print issue as “Open the Doors of IEEE”
in The Institute. Photo Credit: David Sutphin
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Membership Spotlights
The IEEE Photonics Society Congratulates Society
Members Elected to the U.S. National Academy
of Engineering
The U.S. National Academy of Engineering (NAE) has elected
a total of 83 new members and 16 foreign members, according
to NAE President C. D. (Dan) Mote, Jr. This brings the total
U.S. membership to 2,293 and the number of foreign members
to 262 as of 7 February 2018. Election to the National Academy of Engineering is among the highest professional distinctions accorded to an engineer. Academy membership honors
those who have made outstanding contributions to “engineering research, practice, or education, including, where appropriate, significant contributions to the engineering literature” and
to “the pioneering of new and developing fields of technology,
making major advancements in traditional fields of engineering, or developing/implementing innovative approaches to engineering education.”
This year a number of IEEE Photonics Society members
were elected, including:
Dr. Ming-Jun Li joined Corning Incorporated in 1991 and
is currently a Corporate Fellow
and a member of Corporate
Management Group. He has
been a key inventor of many
telecom and specialty fibers
including bend-insensitive
ClearCurve® single-mode and
multimode fibers, SMF-28®
Ultra fiber, LEAF® fiber, Sub
LEAF® fiber, and TXFTM fiber. He also has worked with
ultra-low PMD fiber and lowloss fiber for high data rate transmission, low SBS fiber for analog
signal transmission, high bandwidth multimode fiber for data centers, various specialty fibers for use in connectors, fiber lasers, sensors, and endoscopes. Recently, he has been doing research on nextgeneration ultra-low-loss fibers for long-haul networks, universal
fibers, and wide-band multimode fibers for data centers, multicore
fibers, and few mode fibers for future space division multiplexing,
and new fibers and components for quantum communications. He
has also been working on new laser cutting and measurement techniques for glasses, as well as creating photonic structures on glass
substrates. His research efforts have resulted in the generation of a
significant number of new products and revenue.
Dr. Li received the 1988 French National Prize on Guidedwave Optics, and Corning’s 2005 Stookey Award. He was a
member of teams who won 1999 R&D 100 Award for LEAF
fiber, 2008 R&D 100 Award for ClearCurve fiber, 2008 ACS
Northeast Regional Industrial Innovation Award, and 2017
August 2018

ACS Heroes of Chemistry Award. He is a member of National
Academy of Engineering, a Fellow of the IEEE society and a
Fellow of the Optical Society of America.
Dr. Li holds 172 US patents. He has published 4 book chapters and over 280 papers in journals and for conferences. He has
served as Associate Editor, Coordinating Committee Member,
and Deputy Editor for the Journal of Lightwave Technology.
He has also served as a guest editor for several special journal
issues and as committee chair or member for many international conferences.
Dr. Li received a B.Sc. degree in applied physics from the
Beijing Institute of Technology, Beijing, China, in 1983, a
M.Sc. degree in optics and signal processing from University of
Franche-Comté, Besancon, France, in 1985, and a Ph.D. degree
in physics from University of Nice, Nice, France, in 1988.
Dr. Robert Lieberman is the
president of Lumoptix LLC
and a high-tech executive/
scientist with experience in
technology development,
corporate management, and
applied research. Principal
Investigator on projects for
U.S. National Science Foundation, National Institutes
of Health, NASA, and Departments of Energy, Homeland Security, and Defense
(DARPA, Army, Navy, Air Force, CTTSO).
As President of Lumoptix, LLC, Dr. Lieberman’s technical
interests include fiber optic chemical sensors, physical sensors,
and biosensors; integrated optoelectronic devices for communication and sensing; optical, terahertz, and microwave spectroscopy; and intracellular and molecular/nano-biophotonics.
A Senior Member of the IEEE, as well as a Past President
and Fellow of SPIE, Lieberman has received the SPIE President’s
Award and the NASA Space Technology Award. He is a two-time
recipient of the NASA Tech Brief Awards and three-time recipient of the Bell Laboratories Exceptional Contribution Awards.
Individuals in the newly elected class will be formally inducted during a ceremony at the NAE’s annual meeting in
Washington, D.C., on 30 September, 2018.
An additional member of mention is Constance Jui-HuaChan-Hasnain. She was previously featured for this honor in the
June Issue on page 27.
To learn more about the National Academy of Engineers and
this great honor, please visit: https://www.nae.edu/178117.aspx
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IEEE Photonics Uganda Chapter Celebrates IDL 2018
with National Commission for UNESCO Uganda

26
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Leaders of the IDL 2018 organized a brass marching band through Kampala Capital City to encourage the public to celebrate the day.

Technical working groups participated in hands-on exercises. Students learned
about signal processing and photonics embedded systems.
PHOTO CREDIT: IEEE PHOTONICS UGANDA CHAPTER

The IEEE Photonics Society Uganda successfully held its first International Day of Light
event on 16th May, 2018 jointly with the National Commission for UNESCO Uganda at
Nakawa Vocational Training Institute. The
event was a half day program presided by the
former State Minister for Ministry of Science,
Technology, Education, Sports, and Secretary
General for National Commission for UNESCO Uganda.
In the early morning, chapter leaders organized a brass marching band through Kampala Capital City to the Nakawa Vocational
Training Institute, where photonics product
innovation exhibitions took place. Representatives from a variety of activity fields like
science, industry, trade, politics, health, and
education were present.
Teams proceeded to Makerere University
for a Technical Workshop that was held on
“Smart Lighting Technologies”. Inspirational
talks and presentations were given on how to
design high efficiency light fixtures and automated controls that make adjustments based
on conditions, such as occupancy or daylight
availability with the aim of minimizing energy
usage using sensors attended by young innovators and university students.
During the Makerere workshop, two technical working groups were created to discuss
“Signal Processing” and “Photonics Embedded Systems” innovations. Groups comprised
of 19 students each, which participated in
hands-on exercises. About 300 members participated overall, including the media.
The National Commission for UNESCO
Uganda has approved to hold IDL annually
at the national level in support of the chapter. IEEE Photonics Society teams will serve
as innovation champions and will develop a
set of innovative photonics projects for exhibition in 2019. The chapter is currently focused on developing “Multidimensional Matrix Display” technologies in 1D, 2D and 3D
to promote electronic advertising display and
scientific data visualization for the country.

PHOTO CREDIT: IEEE PHOTONICS UGANDA CHAPTER

Chapter held a parade and technical workshops on smart lighting, signal processing
and photonics embedded systems

Technical workshop team led by Ezabo Baron of the IEEE Photonics Uganda Chapter.
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World Conference on Photovoltaic Energy
Conversion Celebrated a 7th Edition in Hawaii
The IEEE Photonics Society supported the
7th World Conference on Photovoltaic Energy Conversion (WCPEC) as a technical
co-sponsor, along with other societies like
the IEEE Electron Devices Society (EDS).
WCPEC is the 7th special world edition
of the IEEE Photovoltaic Specialists Conference (PVSC), which took place at the
Hilton Waikoloa Village in Hawaii, USA.
Over 1200 presentations were given.
WCPEC-7 kicked off on Sunday with
an exciting Tutorials Program. Over 300
participants attended across 10 topics by
leading experts in each field. The subjects covered included:
Fundamentals of Photovoltaics; Advanced Characterization;
Success of PV in the Big Picture; Physics and Technology of
Silicon Solar Cells; Thin Film Solar Cells; Utility Scale PV
Power Plants; III-V Multijunction Solar Cells; Performance
and Reliability of Solar Cells; Perovskite Solar Cells; and Solar
Cell Module Characterization.

D and in increasing deployment and the efforts being made to ensure the future is solar.
WCPEC-7 included several poster sessions
and an ePoster Lounge with over 800 technical posters archived. The posters contributed
to both the breadth and the depth of coverage
in photovoltaic technology, but made it possible for a large number of important developments in the field to be shared, interactively.

Networking Events for Students,
Young Professionals & Women
in PV
The IEEE Photonics Society and IEEE Electron Devices Society
sponsored a mixer for student and young professionals Sunday
evening. The conference also had a record number of Graduate Student Assistants help steer the meeting during the week.
While at the mixer, attendees in their early career kicked off
the week on the Lagoon Lanai, networking with peers, conference

The IEEE Photonics Society, IEEE Electron Devices Society
and Ulupono Initiative also sponsored the conference’s Solar
Day Competition in Hilo at the Imiloa Astronomy Center of
Hawaii. Sixty-plus high-school students participated in “Photovoltaic Design” competition as fourteen teams. Twelve were
able to present at Solar Day: 6 from local schools in Hilo and
Kailua-Kona, 5 from Arizona, 2 from Maryland, and one from
Virginia. This huge student involvement would not have been
possible without the hard work and dedication of Michelle Jordan and Rob Walters.
Awards were given to the following outstanding projects:
Best Team Project—“Constructing a Permanent PV Charging Table” and “Charging Station Trailer”, Wailakea High
School, HI; Best in Solar Agriculture—“Aquaponics”, Kealakehe High School, HI; Best in Solar Measurement—“Lilac:
Module Testing”, Basis High School, AZ; Best in Solar Market
Innovation—“City of Solar: a Community System Proposal”,
QESST Youth Scholars, AZ; Most Improved Invention—“Solar
Berry 2”, Hayfield Secondary School, VA.

PHOTO CREDIT: EUPVSEC

Solar Day Competition for High-school
Students

Attendees engaging in the poster session presentations.

In the Keynote address session, the Conference Chair, Alex
Freundlich, highlighted the impressive numbers and diversity of the attendees at this conference, reflecting the truly global role that PV is playing. Larry Kazmerski gave an
amusing history lesson looking back on 60 years since Vanguard 1 set the space race well and truly running, with big
impacts for PV.
Following, Juzer Vasi provided an update on the International Solar Alliance and the trajectory of PV both in terms of R and
August 2018
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Opening Keynote & Poster Sessions

Meghan Beattie, GSA volunteer, featured. She is a PhD student
at the University of Ottawa in Canada. Her research is focused
on materials for low cost III-V multi-junction photovoltaics.
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organizing committee members and IEEE Staff. There was even
party games and live Hawaiian music.
The conference also included a Women in PV meet-up
Monday and a Women in PV Luncheon on Thursday. The
Keynote Speaker of the luncheon was Sheila Bailey, a senior
physicist working in photovoltaics at NASA Glenn Research
Center (GRC) for 33 years. She was the chair of the 4th World
Conference on Photovoltaic Energy Conversion in 2006.
Bailey’s most recent projects include nanomaterials
and nanostructures for space photovoltaics, quantum wire
III-V solar cells and quantum dot alpha-voltaics. She has
authored or co-authored over 170 journal and conference
publications, 16 book chapters and two patents. Bailey shared
her career insights and the luncheon followed with a Q&A
session.

Member Appreciation, Awards & Annual
“Sun Run”
The sponsoring societies held an “One IEEE” Lounge where
members could relax, grab a snack, network with peers and
connect to the internet. Staff was also available all week to talk
about volunteer opportunities and IEEE programs.
In regards to awards, Dennis Flood received the World
Photovoltaic Energy Award for all of his contributions to PV

28
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Dennis Flood honored with the World Photovoltaic Energy
Award by Conference Chair, Alex Freundlich.

Young Professionals enjoying the party games and photo booth
at the kick-off mixer Sunday night.

over the decades. He used his acceptance speech to give the
audience an inside look at the birth of the World Conference
on PV Energy Conversion and Hawaii’s secret role it making
it happen in the first place.
The week also included a “Sun Run” for attendees and
members to participate in. It marked the 30th IEEE PVSC
Sun Run, with the first run was in 1980. The run course was
designed to begin at the Waikoloa Hilton Waikoloa Village
Resort and to view the sunrise highlighting the Mauna Kea
Observatory. The registration fee covered a special t-shirt, refreshments and recognitions for outstanding performances.
Awards were given in several age categories for men (na- ka- ne)
and women (wahine) competitors.

August 2018

IEEE Photonics Sponsors “Young Women of Vision”
STEM Leadership Workshop for IDL 2018
Fresh out of college and armed with a degree in mathematics,
Johnson went to work for Boeing as an associate engineer. Her
job for the Apollo mission was figuring out where the booster
rockets would fall, and her name is even listed on the Roll of
Honor at the Smithsonian for her part in the space mission.
The main focus of the event, including a panel, was STEM
learning. One of several STEM projects on display was a set
of renderings of a Mobile STEM Unit in the final planning
stages. The unit will give GSHNJ a portable STEM lab at their
various meeting places.
Naresh Chand, IEEE Photonics Society Associate Vice-President
(AVP) of Chapter Relations, represented the Society by talking with
many national community organizers. There were a total of 200+
leaders in attendance, interested in incorporating light-based science
activities into their after-school programs. Each are set to receive a
Light Blox STEM kit from Laser Classroom, i.e. IDL sponsored kit.

“Reach for the stars, but land on the moon,” Johnson told the
sold-out crowd at the third-annual event at Basking Ridge
Country Club on May 16.

Naresh Chand, AVP of Chapter Relations, with keynote speaker
Marion Lee Johnson, one of the women depicted in the movie
“Hidden Figures” for her space trajectory calculations.
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In honor of the inaugural International Day of Light (IDL), the
IEEE Photonics Society sponsored the “Young Women of Vision” STEM Leadership event that took place on May 16th by
the Girl Scouts Heart of New Jersey (GSHNJ). The keynote
speaker was Marion Lee Johnson, one of the women depicted in
the movie “Hidden Figures” for her space trajectory calculations.
Johnson inspired the crowd with her story as an engineer at
NASA. It began as a journey from childhood in the segregated
South of the United States to an esteemed career as a top aerospace
engineer at NASA and Boeing. She is the recipient of a “Hidden
Figures Award” for her contributions to the Apollo 11 mission,
which landed the first two humans on the surface of the moon.
In 1969, Boeing recognized Johnson for her technical competence and her perfect record of 20 successful missions in
20 attempts. She spoke of mentorship, and the importance of
teaching young women they can attain great things.

Marion Lee Johnson served the Launch Systems Branch at
Boeing and worked on the NASA project, Apollo Saturn V
rocket, as well as contributed to the first manned Lunar Landing Mission.
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The additional panelists were: Hayley Katz, a materials engineer for
the United States Army and Girl Scout alumna; Dr. Joni Jefferson,
a primary care physician; Jazmine Tooles, a physical therapist and
Girl Scout alumna; Erica Martinez, a technical operations manager
at Verizon and Girl Scout alumna; and Rachel Thompson, industrial
design student and Girl Scout alumna. Marion Lee Johnson center.
IEEE PHOTONICS SOCIETY NEWSLETTER

29

Natasha Hemmings, newly appointed CEO of GSHNJ,
specifically spoke of her mission to build leadership programs
in four key areas: outdoor experiences, life skills, entrepreneurship, and STEM. “GSHNJ is working to help challenge girls
to explore their STEM skills with new badges and initiatives,
which would allow them to bring their talent and skills to the
workforce,” Hemmings said.
The moderator of this year’s panel discussion was Lauren
Love-Wright, Vice President of Network Engineering at Verizon. A panel of talented women joined Love-Wright to discuss

their work in STEM, the role of women in the STEM field,
and how their experiences as Girl Scouts shaped their lives
and careers.
The Presenting Sponsor of this year’s Young Women of Vision Leadership Breakfast was Ericsson. For more information,
and how you can help make a difference for local Girl Scouts in
your area, visit www.gshnj.org or www.girlscouts.org.
Press release experts and quotes from © Copyright 2018 TAP into LLC.
Provided by GSHNJ.

Second India National Conference On Engineering
Innovations & Solutions

PHOTO CREDIT: STAR OF MYSORE

The Department of Information Science & Engineering of
GSSS Institute of Engineering and Technology for Women
(GSSSIETW), Metagalli, Mysuru, organized the second National Conference on Engineering Innovations and Solutions

PHOTO CREDIT: STAR OF MYSORE

Students of NIE receiving the Best Project Award from Dr.
Reshma Banu.

Students of GSSSIETW receiving the Best Project Award.

30

IEEE PHOTONICS SOCIETY NEWSLETTER

(NCEIS), technically co-sponsored by IEEE Bangalore Section, IEEE Photonics Society, Bengaluru Section and Computer Society of India, Bengaluru and Mysuru Chapters.
The program was inaugurated by Kalpana Aravind, Group
Director, Photonics System Group, Bengaluru and Benild
Joseph, President, Information Systems Security Association
(ISSA), India.
Around 247 papers were received from authors across India from various States like Punjab, Tirppur, Tamil Nadu,
Tiruchanoor, Andhra Pradesh and Karnataka to name a few.
The selected papers were published in an UGC-approved
journal, ‘International Journal of Scientific Research in
Computer Science, Engineering and Information Technology
(IJSRCSEIT).’
In all, 285 participants presented papers in parallel across
four tracks—Track 1: Database and Data Mining; Track 2:
Cloud computing & IoT; Track 3: Networks & Security; Track
4: Image Processing.
The conference concluded with a valedictory function
with participants and staff of the Information Science & Engineering Department. Best papers were awarded for each of
the sessions along with memento for Best Paper in each (4)
track. The overall Best Project Award went to “Instigation of
Electrical Energy from Tiring Roads of GSSSIETW and Simulation of lane switching in Self-Driving Automobiles using
GTA-V” of NIE.
The conference provided research scholars across India to
share a common platform and conduct brainstorming sessions
on the current trends and latest innovative research being carried out in the areas of Electrical, Electronics, Communication
and Computer Technologies, those that are converging towards
each other in the optics and photonics space.
Excerpts from Copyright © 2017 Star of Mysore.
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Light Science Workshop Brings Light-based
Science Community Together
Takako Hirokawa, IEEE Photonics Society Graduate Student Member,
University of California, Santa Barbara
On Friday April 20th, 2018, memsharing my own research. As someone
bers of the IEEE Photonics Society
who is in an applied field of light sciUniversity of California, Santa Barbaence (specifically high-contrast astrora (UCSB) student chapter held their
physics), I especially appreciated the
second Light Science Workshop—an
wide range of research fields repreSPIE FOCUS conference—in Elings
sented. This helped me get a holistic
Hall at UCSB. The workshop was consense of the field of photonics and its
ceived to connect UCSB internally—
many applications.”
introducing undergraduate students
Other student attendees echoed
to graduate students doing photonher sentiments, saying that they apics research and connecting UCSB
preciated the breadth of the topics
researchers, as well as externally—
being studied locally, while still beconnecting local photonics industry
ing specific to photonics and optics.
members to UCSB researchers.
Shankari Rajagopal, another graduThis year, a total of 14 talks were
ate student presenter from the Weld
held, half of which were given by
Lab in the Physics Department, said,
UCSB graduate students from the
“It was a lot of fun to put my talk toPhysics, Chemical Engineering, Elecgether from the perspective of people
trical and Computer Engineering, or
familiar with lasers but not necessarMaterials Departments, while the other
ily in my field.”
half were local representatives from UCSB alum Dr. Chong Zhang of Hewlett-Packard
The Workshop was sponsored by
photonics companies. These companies gives a talk.
the IEEE Photonics Society UCSB
were Intel, Freedom Photonics, Cree,
Student Chapter, OSA, and SPIE.
Lockheed Martin, Raytheon, Ayar Labs, and Hewlett-Packard
Additional sponsorship funding was provided by AssociatLabs. The keynote speaker was IEEE Distinguished Lecturer
ed Students, Intel, Freedom Photonics, and Cree. For more inProfessor Dan Wasserman of the University of Texas, Austin. In
formation about the specifics of the event, please go to https://
the evening, there was a poster session, career panel, and job fair.
ips.ece.ucsb.edu/lsw2018.html.
At the poster session, community college, undergraduate, and
graduate students presented their research, in addition to a representative from Crystalline Mirror Solutions presenting her work.
Additionally, Cree, Lockheed Martin, and Freedom Photonics,
Advanced Thin Films and Fluency Lighting had booths at the
job fair. On the career panel were representatives from Praevium
Research, Freedom Photonics, the UCSB Nanofab, and the Center for Science and Engineering Partnerships.
The turnout increased from last year, with close to 125 people
attending; most were graduate students, but a handful of undergraduate and community college students attended as well.
Others in attendance were post-doctoral scholars, staff scientists,
and professors.
Isabel Lipartito, a graduate student presenter from the
Mazin Lab in the Physics Department said of her experience at
the workshop, “I had a great time at [the workshop] learning
Representatives from Freedom Photonics talk to a student durabout what other researchers in photonics are working on and
ing the job fair.
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ISLC 2018 Preview
The 26th International Semiconductor Laser Conference (ISLC)
will be held Sept. 16–19 at the
Hilton Santa Fe Hotel in New
Mexico, USA. This venerable
conference was the world’s first
technical meeting on semiconductor lasers initially held in
1967 shortly after the formation
of the Quantum Electronics and
Applications Society, which was the predecessor of today’s IEEE
Photonics Society. The ISLC is organized in every even year
where the conference location rotates between Asia, the Americas, and Europe. This year ISLC 2018 will take place in one of
North America’s oldest cities: Santa Fe, New Mexico. Many of
the buildings and homes throughout this city have a distinctive
style of architecture for which it is famous. Add to that a unique
combination of Native American and Mexican cuisine, amazing
mountain vistas from the oldest capital in North America, and
wonderful high-desert fall weather, and you have the ingredients
for a world-class technical conference.
The ISLC is a single track of technical talks held over 3.5
days showcasing all aspects of semiconductor laser diode research and applications. The ISLC program is dedicated to the
latest developments in all varieties of semiconductor lasers,
amplifiers, and LEDs; emitting from ultra-violet to far infrared
wavelengths; and includes major laser diode applications such
as optical interconnects, sensing, and pumping. This year the
topics of high-brightness lasers, communication lasers, heterogeneous integration of III-V lasers with silicon, new laser physics and phenomena, and emerging ranging and high power visible laser applications will be included among the workshop,
plenary, invited, and Laser Legend talks.
A hallmark of past ISLC conferences has been encouragement
for vigorous technical discussion, represented best by the rump
session, where daunting overarching challenges were deliberated. As compound semiconductor laser technology has matured
over the subsequent decades, the general rump questions have
evolved into focused workshops that pursue specific and contemporary challenges. The ISLC will begin on Sunday Sept. 16
with two focused workshops held during the afternoon. The first
workshop will focus on optical feedback and facet stability in
high power semiconductor lasers. Optical feedback to the semiconductor laser is one of the most critical aspects affecting both
performance and reliability. When carefully applied, intentional
optical feedback is a powerful tool for optimizing output power
and efficiency, stabilizing and narrowing the emission spectrum,
and controlling the spatial mode profile. Power scaling of diode lasers by means of large optical cavities and long resonator
lengths relies on careful control of the facet coating properties
to enable efficient lasing in the fundamental transverse mode.
This workshop of invited speakers will discuss ongoing research
in these areas and will feature a panel discussion on how high
power diode lasers can best be adapted for maximum robustness
in the presence of external feedback.
34
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The second Sunday workshop
at ISLC will cover stable single frequency lasers and frequency comb
lasers. Requirements for stability
and linewidth of semiconductor
lasers for applications are varied
but overall are becoming more
demanding. Telecommunication
applications with advanced phase
encoding require good phase stability on a short time scale. Dual comb spectroscopy requires
a good relative short-term stability and a different long-term
stability. Microwave photonics applications require the highest possible stability and linewidth. A range of solutions using
semiconductor lasers are being pursued as well as using semiconductor laser-diode pumped solid-state laser systems. Following
a similar format, invited speakers will report on recent efforts
in these areas and will include a panel discussion on how semiconductor-based lasers can compete in these varied applications.
Monday Sept. 17 is the start of the main technical program.
Following ISLC tradition, three plenary presentations one each
from the geographical regions of Asia, the Americas, and Europe,
will be presented in Santa Fe. The first plenary speaker on Monday
will be Dr. S. Matsuo from the NTT Corporation, Japan, who will
overview the advances in photonic crystal and nanolasers. Tuesday
morning Sept. 18, Prof. G. Roelkens from Ghent University, Belgium, will discuss the recent progress on integration of compound
semiconductor lasers on silicon. Finally, on Wednesday morning
Sept. 19, Dr. P. Leisher from Lawrence Livermore National Laboratories, USA (which operates one of the largest diode-pumped laser
systems in the world) will discuss high power semiconductor lasers
and the future needs of high-energy laser missions. The plenary
talks will set the stage for the focused oral sessions following each
day. Six invited talks will be included to discuss long wavelength
Sb-based lasers, high power green lasers, semiconductor quantum
dot lasers, topological lasers, high power VCSEL arrays, and lasers
for LIDAR applications. On Tuesday evening, the poster presentation session will be held. Finally, the post deadline session for the
latest research reports (submitted Sunday afternoon) will be held in
the final session Wednesday afternoon.
A new conference event this year will be the Laser Legend
talks. The 25th ISLC held at Kobe, Japan in 2016 featured several anniversary speakers who discussed semiconductor laser
topics with a personal historical perspective, often highlighting
events and accomplishments that were reported at past ISLC
meetings. These talks were particularly well received and we
wish to establish these Laser Legend invited talks as a new ISLC
tradition moving into the second half century of the conference.
Professors P. Daniel Dapkus, Alf Adams, and Shigehisa Arai will
be presenting their perspectives on quantum well, strained materials, and long wavelength materials for semiconductor lasers.
Combining all of the above technical events with several networking receptions and breaks, as well as a conference banquet
on Monday evening, adds up to an exciting 26th International
Semiconductor Laser Conference. We hope to see you in Santa Fe!
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• Ryo Takahashi (NICT, Japan)
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• Kyriacos Kalli (Cyprus University of Technology, Cyprus)
• Christos Themistos (Frederick University, Cyprus)
• Konstantinos Manousakis (University of Cyprus, Cyprus)

Workshops Chair

Tutorial Speakers

• Dimitrios Klonidis (Athens Information Technology (AIT) Center, Greece)

• Prof. Andrea Meloni, Politecnico di Milano
• Prof. Salvatore Spadaro, Universitat Politècnica de
Catalunya
• Prof. Vladimir Stojanovic, UC Berkeley, USA

Publications Chair
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• Dr. Konstantinos Manousakis (University of Cyprus, Cyprus)

IMPORTANT DATES

Established in 1989, UCY admitted its ﬁrst students in 1992. It
was founded in response to the growing intellectual needs of
the Cypriot people, and is well placed to fulﬁl the numerous
aspirations of the country.

•
•
•
•
•

VENUE

CONTACT US

The University of Cyprus

St. Raphael
Resort

Contributed Papers submission by 17 June, 2018
Notiﬁcation of acceptance 16 July, 2018
Author registration deadline 31 July, 2018
Workshops and Special Sessions 19 September, 2018
Main Conference 20-21 September, 2018

Academic Matters
Prof. Georgios Ellinas
Tel.: +357 22 892273
Email: gellinas@ucy.ac.cy

Conference Arrangements

Easy Conferences
Tel.: +357 22 591900
Email: info@easyconferences.eu

Publications

Announcement of an I EEE/ OSA

Journal of Lightw ave Technology Special I ssue on:

Photonic Networks and Devices
Submission Deadline: 29 October 2018
Publication: April 2019

The special issue addresses the challenges and enabling technologies for high-performance future optical networks. This
encompasses ultra-high capacity transmission systems, flexible and scalable data center architecture and networking solutions,
advanced fiber- and free-space optical network infrastructure, and cutting edge network management paradigms leveraging on
SDN/NFV.
The scope includes:
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•

Network control and management
o Software-defined networks and network function virtualization (SDN/NFV)
o Machine learning approaches for advanced network management
o Network control and orchestration
o Network performance monitoring and analytics
o Optical white box systems for deeply programmable networks

•

Technologies, components, systems and interconnects for Data Centers and High Performance Computing
o Optical networks to support inter data center communication and cloud applications
o Disaggregated Data Center and HPC architectures, algorithms and protocols
o Resource provisioning schemes for intra- and inter-datacenter communication
o Cost effective and energy efficient devices for on-chip and chip-to-chip interconnects

•

Network design and operations
o Optical network architectures and protocols for metro, access and backbone networks
o Optical routers and switches, including ROADM, WSS, cross-connects and optical packet/burst switching
o Energy efficient and sustainable optical networks
o Resilience and security of optical networks
o Techno-economic studies

•

Advanced high-capacity transmission systems and enabling technologies
o Transmission systems with record capacity
o Methods to achieve multi-terabit capacity networking
o Point-point transmission or shared bus/tree topologies, burst transmission
o 5G transport networks and convergence applications
o Advanced optical modulation formats

•

Future networks
o SDM-based network applications, network elements and unique applications using the spatial dimension
o Free-space optics for short- and long-reach applications including balloon and drone-aided communications
o Devices and systems enabling quantum networking
IEEE PHOTONICS SOCIETY NEWSLETTER
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This will be an open call for papers, in addition to paper solicitation at the OSA Photonic Networks and Devices (NETWORKS’18)
meeting, part of the Advanced Photonics Congress to be held at ETH Zurich, Switzerland, 2-5 July 2018. The meeting will include
workshops on hot topics in this area.
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: Nicolas Fontaine (Nokia Bell Labs), Marija Furdek (KTH Royal Institute of Technology, Sweden), Werner Klaus
(NiCT, Japan), Nick Parsons (Hubert+Suhner Polatis, United Kingdom) and Domenico Siracusa (Fondazione Bruno Kessler,
Italy)

Submissions by website only: http://mc.manuscriptcentral.com/jlt-ieee
Manuscript Type: “Networks”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org

What + If = IEEE

420,000+
members in
160 countries.
Embrace the
largest, global,
technical
community.
People Driving
Technological Innovation.

ieee.org/membership

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

Ultrafast Science and Technology
Submission Deadline: October 1, 2018
Hard Copy Publication: July/August 2019

The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Ultrafast Science and
Technology. The purpose of this issue of JSTQE is to highlight the recent progress and trends in ultrafast science and technology with an
emphasis on ultrafast optics. The topic generally encompasses the generation, manipulation, characterization, and use of ultrashort pulses.
Much exciting progress has been made in all of these areas, including novel developments enabling new applications in spectroscopy and
imaging, biomedical applications, materials processing, and research. Specific areas of interest include (but not limited to):


Generation of ultrashort optical pulses from lasers



Parametric oscillators and amplifiers of ultrashort pulses



Ultrahigh peak-power laser systems and related technologies



High harmonic and attosecond pulse generation technology and science



Novel methods for shaping and measuring ultrashort pulses



Few-cycle pulses, carrier-envelope phase



Ultrashort x-ray pulses; generation, characterization, and synchronization of XFELs



Ultrafast laser applications that drive technology advancements and innovation



Pulse synthesis

The Primary Guest Editor for this issue is Sterling Backus, KMLabs, Inc., USA. The Guest Editors are: Daniel J. Kane, Mesaphotonics, LLC,
USA;
The deadline for submission of manuscripts is October 1, 2018. Hardcopy publication of the issue is scheduled for July/August 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 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

Foundry-Enabled Photonic Integrated Circuits
Submission Deadline: December 1, 2018
Hard Copy Publication: Sept/Oct 2019
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Foundry-Enabled Photonic
Integrated Circuits. The purpose of this issue of JSTQE is to highlight the recent progress and trends in foundries and associated technologies
to develop volume manufacturing of photonic integrated circuits. As integrated photonics technology matures and potential market demands increase,
foundries become critical for volume production. In recent years the developments in the offerings of foundry services and multi-project wafer (MPW)
runs, in both silicon and InP based material systems, enable a path toward volume production of photonic integrated circuits. Fabrication in the foundry
environment will also lead to more highly integrated circuits, performance improvements and lower cost.
Specific areas of interest include (but not limited to):
•
•
•
•
•
•
•
•

Topic 1 Electronic Photonic Integration
Topic 2 Integration of photonics in standard CMOS technology nodes
Topic 3 Interposer platforms and die attach
Topic 4 Photonic circuit design for volume manufacture
Topic 5 Test for volume manufacture
Topic 6 Wafer level package
Topic 7 Cost models
Topic 8 Foundry models for custom, low-volume manufacturing

The Primary Guest Editor for this issue is Madeleine Glick, Columbia University, USA. The Guest Editors are: Paul Juodawlkis, MIT-Lincoln
Laboratories, USA; Dim-Lee Kwong, Institute of Microelectronics (IME): Agency for Science, Technology and Research, Singapore; Marco
Romagnoli, CNIT (National Interuniversity Consortium for Telecommunications), Italy; Kevin A. Williams, Eindhoven Technische Universiteit,
Netherlands; Zhiping (James) Zhou, Peking University, China.
The deadline for submission of manuscripts is December 1, 2018. Hardcopy publication of the issue is scheduled for September/October
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 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
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

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

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

The Primary Guest Editor for this issue is Ivana Gasulla, Universitat Politècnica de València, Spain. The Guest Editors of the issue are
Rodrigo Amezcua Correa, University of Central Florida, USA; Nicolas Fontaine, Nokia Bell Labs, USA; Sergio Leon-Saval, University
of Sydney, Australia; Dan Marom, The Hebrew University of Jerusalem, Israel and Ben Puttnam, NICT, Japan.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by
the author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable.
Once available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually
occurs well before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online
publication; the same article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper).
Manuscripts over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are
mandatory, photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
2) MS Word document with full contact information for all authors as indicated below:
Last name (Family name), First name, Suffix (Dr./Prof./Ms./Mr.), Affiliation, Department, Address, Telephone, Facsimile, Email.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly
stating the distinction between a submitted paper and previous publications.
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Would you like to get more exposure and citations
for your valuable research?
If you answered YES to this question, we invite you to experience the new data repository developed by IEEE called IEEE DataPort™! Best of all, it is currently free to use. Simply log into IEEE DataPort (https://ieee-dataport.org) using your IEEE login.
Then, start to explore the dataset files that are available and start to upload your datasets!
“IEEE DataPort is a wonderful repository of datasets and the easiest way to host datasets that are accessible worldwide. As
a data owner, it releases me from tedious work such as identifying a host server, building corresponding websites, regular
maintenance, payments, etc. Recently, I shared VideoSet on DataPort, and it works well no matter where a user is from. It
has user-friendly interface and excellent download speed. It also supports direct feedback and response between users and
owners,” says Haiqiang Wang, PhD student at University of Southern California.
IEEE DataPort offers the following benefits:
• Accepts and stores datasets up to 2TB in size and can accept multiple file uploads
• Users can link datasets to published articles and conference papers
• Provides persistent Digital Object Identifier (DOI) for each uploaded dataset and analysis
• Support research reproducibility
• Supports government or other funder mandates for open access and/or data management
• Facilitates data analysis in the Cloud via integration with AWS
• Hosts and manages Data Challenges/Competitions
• Provides global exposure for your datasets and an opportunity for data owners to obtain citations.
The number of datasets in IEEE DataPort is growing daily! Use coupon codes DATAPORT1 for a free subscription and OPENACCESS1 to upload an Open Access dataset.
Questions? Contact melissa.handa@ieee.org
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Become a published
author in 4 to 6 weeks.
Get on the fast track to publication with the multidisciplinary open
access journal worthy of the IEEE.
IEEE journals are trusted, respected, and rank among the most
highly cited publications in the industry. IEEE Access is no exception;
the journal is included in Scopus, Web of Science, and has
an Impact Factor.
Published online only, IEEE Access is ideal for authors
who want to quickly announce recent developments,
methods, or new products to a global audience.

Publishing in IEEE Access allows you to:
• Submit multidisciplinary articles that do not fit
neatly in traditional journals
• Reach millions of global users through the
IEEE Xplore® digital library with free access to all
• Establish yourself as an industry pioneer by
contributing to trending, interdisciplinary topics
in one of the Special Sections
• Integrate multimedia and track usage and
citation data on each published article
• Connect with your readers through commenting

Learn more at:
ieeeaccess.ieee.org

17-PUB-013 3/17

• Publish without a page limit for only $1,750
per article
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Photonics Society Mission Statement
Photonics Society shall advance the interests of its members
and the laser, optoelectronics, and photonics professional
community by:
• providing opportunities for information exchange, continuing education, and professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and student activities;
• formally recognizing the professional contributions of
members;
• representing the laser, optoelectronics, and photonics community and serving as its advocate within the IEEE, the
broader scientific and technical community, and society
at large.

Photonics Society Field of Interest
The Society’s Field of Interest is lasers, optical and photonic devices, optical fibers, and associated lightwave technology and
their systems and applications. The society is concerned with
transforming the science of materials, optical phenomena, and
quantum electronic devices into the design, development, and
manufacture of photonic technologies. The Society promotes
and cooperates in the educational and technical activities which
contribute to the useful expansion of the field of quantum optoelectronics and applications.

The Society shall aid in promoting close cooperation with other
IEEE societies and councils in the form of joint publications,
sponsorships of meetings, and other forms of information exchange. Appropriate cooperative efforts will also be undertaken
with non-IEEE societies.
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Introducing IEEE Collabratec™
The premier networking and collaboration site for technology
professionals around the world.

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

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

Network.
Collaborate.
Create.

