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Editor’s
Column

IEEE Photonics Society

Lawrence Chen
As noted in her column, this will be Dalma’s last as
President of the IEEE Photonics Society. I would like to
thank her for her leadership and tireless efforts in guiding the society forward. Indeed, during her term, society
membership increased and a number of new initiatives
were launched, including amongst others, increased support for Chapters and the creation of the Women in Photonics program. The society was also extremely active in
the International Year of Light. It has been a tremendous pleasure working with Dalma and while she may
be taking a small ‘break’ from some of the activities in
the society, she will still be a presence and I look forward
to catching up with her in a future Photonics Society
conference. I would also like to take this time to welcome Kent Choquette as the society’s next president. In
his write-up, Kent discusses how he came to first join
the society (previously the Lasers and Electro-Optics Society), become a volunteer, and ultimately move on to
various leadership roles before becoming president. He
has a wealth of experience and I look forward to working
with him on the newsletter and in other society matters.
In this month’s newsletter, we feature 2 very different and extremely interesting research highlight articles.
The first article by Fok and Toole from the University of
Georgia discusses a jamming avoidance response (JAR)
system in a weakly electric freshwater fish-the eigenmannia-and how this system can be implemented optically
using spike processing. The JAR system can ultimately
provide a means for enabling uncoordinated communications. The second article by Helmy’s group from the
University of Toronto describes recent progress on developing monolithic semiconductor devices for generating
quantum states of photons. The achievements reported
move us one step closer to practical quantum information processing and quantum computing systems.
Please feel free to send me any news items, awards announcements, highlights, etc. that you or your chapter may
have-we will be happy to share your items with the society.
I hope you enjoy reading the newsletter and as always, I welcome your comments and feedback. I would also like to take
this opportunity to wish you and your family all the best for
the holiday season and a Happy New Year!
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President’s
Column
Dalma Novak
“Service to others is the rent you pay for your room here on earth.”
—Muhammad Ali
As I write my last column as president of the Photonics Society, I find it difficult to comprehend just how quickly two
years have flown by. My feelings of excitement and honor at being given such a wonderful opportunity are even stronger than
before, although I must admit to some melancholy now that
my time is “almost up”. That said, I am delighted to be passing
the baton to Kent Choquette and look forward to supporting
him and continuing to serve the Society in the years to come.
Before I begin to reflect on the last couple of years, I wanted
to highlight the success of the recent IEEE Photonics Conference (IPC) that was held in Reston, VA. As I mentioned in my
last column, this year’s IPC featured a number of new events,
including several aimed at students and young professionals,
and the positive response from attendees was overwhelming.
Another new feature of the meeting was the opportunity for
published authors in IEEE Photonics Technology Letters to
present their work at the conference and once again, this drew
an enthusiastic response from potential participants. The success of this innovative publication/ conference dissemination
concept that was trialed at IPC means that we will continue
to offer this opportunity to authors on a regular basis going
forward. I encourage you to take up this unique publication
opportunity in the future and plan to attend a great conference.
Much has happened since the beginning of my term in 2014.
There have been major changes in the office: Chris Jannuzzi joined
us as the Society’s new Executive Director after the retirement of
Rich Linke, Doug Razzano was promoted to Associate Executive Director, and Lauren Mecum was promoted to Community
Outreach and Development Manager. The Society’s Membership
Council, under the leadership of VP of Membership, Paul Juodawlkis, was significantly restructured to better align with the
Society’s strategic objectives. This has led directly to a host of new
member engagement, education, and networking activities and
I’m thrilled to be able to report that membership is up! At the local level, to better support and foster the activities of our Chapters
we initiated a new outreach program with Chapter Leadership
Forums being held at our major conferences around the world. To
strengthen our diversity mission, we launched our own Women
in Photonics (WiP) program, the goal of which is to create and
promote activities that encourage and support the participation,
engagement and advancement of women in the photonics community. The Society’s WiP initiative has definitely resonated
with the community and the program has blossomed, with many
Chapters now organizing their own events.
The arrival of 2015 saw the “perfecta”: the International Year
of Light (IYL) along with the Society’s 50th Anniversary. In
addition to our usual order of business, this year was all about
celebrating! There were over 100 IYL events organized by our
Chapters around the world focused on public outreach and
December 2015

e ducation about the importance of light and optical technologies.
The Society’s humanitarian IYL initiatives included partnering
with Solar Aid to support their mission of eradicating the kerosene lamp in Africa by the end of the decade. To date, through
the great generosity of our members and wider community, almost 2000 solar lamps have been donated to this worthy cause.
Another major IYL initiative was the Society’s sponsorship of the
Stevens Institute of Technology’s entry in this year’s US Department of Energy Solar Decathlon, which challenges collegiate students to design, build, and operate solar-powered houses that are
affordable, energy-efficient and appealing. The Stevens’ entry was
called SuRe House and its design was also developed to be resilient to the impact of climate change. In late October we received
the terrific news that the SuRe House team won first prize in the
overall competition! Being able to celebrate 50 years of our Society transforming science into technology in the same year as the
International Year of Light was truly memorable. It was such a
pleasure to be able to celebrate with so many of you at the various
events we held throughout the year to commemorate our golden
anniversary. The gala banquet that was held as part of IPC was
a fitting culmination of all the member appreciation festivities.
Serving as president has been a marvelous experience, and
I could not have done it without the true partnership of the
Society’s staff. I owe them all (Chris, Doug R., Christine, Lauren, Karen, Ingrid, Megan, Tracy, Cheryl, Doug H., Lisa, Chin,
Yvette, and Sylvia) a great deal of thanks and appreciation for
their unwavering support, dedication, professionalism, as well
as their friendship and polite acceptance of my occasional ‘Aussie speak’. I am also deeply grateful to Past Presidents Jim Coleman and Hideo Kuwahara for their invaluable guidance as well
as the many colleagues and fellow volunteers, especially the VPs
and members of the Board of Governors, who have supported
me and who serve the Society with such enthusiasm.
As a final note, I would like to make mention of the particular
quote I chose for my closing column regarding ‘service to others’.
As I have talked about in the past, I am a great proponent of the
importance and value of volunteering. The formal definition of a
volunteer is a person who freely offers to take part in an enterprise
or undertake a task. Looking back on my 20+ years as an IEEE
‘volunteer’ however, I’ve come to realize that none of my volunteering activities actually came about because I offered to do
something; it was more a result of someone else asking if I would
be interested in taking part. I’m sure this is also true for many of
you. So with that in mind, I would like to seek your assistance
in helping others to ‘offer their services’, and become invaluable
members of our volunteer community. I look forward to seeing
many of you again soon at upcoming Photonics Society meetings
and events in the near future.
With warm wishes,
Dalma Novak
Pharad, LLC
d.novak@ieee.org
IEEE Photonics Society NEWSLETTER
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Research Highlights

Photonic Approach for RF Jamming Avoidance
Response System Inspired by the Fish—Eigenmannia
Mable P. Fok* and Ryan Toole
University of Georgia, Athens, GA 30606, USA, *E-mail: mfok@uga.edu
Introduction
The radio frequency (RF) spectrum is a valuable resource
that, if effectively used, can improve our quality of life, improve societal safety by supporting more effective emergency response services, enable mobile health care, and enable
more efficient warfare applications. The prevalence of wireless devices and the progression of communications technology have facilitated the vision of anytime, anywhere access
to wireless networks. The technology thereby supports a
wide array of applications from civilian to commercial, federal, and military. Wireless systems can be found in a large
variety of systems including pervasive systems, remote sensing for cyberphysical systems, first responder command and
control systems, over the sky surveillance systems, and the
Internet of Things.
Unfortunately, the nature of wireless media for ubiquitous
access has recast modern communication and introduced a
new level of strain on networks, making such systems more
susceptible to radio interference and jamming. The Federal
Communications Commission (FCC) has controlled the radio frequency energy spectrum since the 1930’s. They have
licensed specific bands to particular application areas/users
(e.g. military or scientific bands), while a few unlicensed
bands have been left open for the public to use, as long as
transmissions adhere to specific power regulations. Although
the spectrum allocation seems to be tightly packed, most
of the spectrums are not being used 100% of the time, and
there are many opportunities to make dynamic use of
spectrum blocks that are not always in use. For example, a
first responder or rescue helicopter has the need for multiple
frequency channels for command and control, surveillance,
sensor data collection and transmission, remote medical support, as well as a channel for emergency use. However,
not all of the channels are in need the whole time, and the
helicopter will not be operating unless there is an emergency
or disaster. Thus, fixed and permanent allocation of the frequency spectrum to each of those channels is not an efficient
use of the spectrum. Although the advantages of sharing
the spectrum among different devices are obvious, mitigating interference in a wireless environment that consists of
various types of devices and systems is difficult. Licensing devices would help cut down on interference; however, it would
also dramatically reduce flexibility and scalability. Instead of
a static spectrum allocation, what is more in need is a dynamic
approach to accessing the wireless spectrum to enable more
efficient spectral sharing.
4
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To facilitate this, uncoordinated communication systems,
such as dynamic spectrum access [1] and opportunistic spectrum access [2] have been proposed. Centralized and decentralized approaches have both been proposed for uncoordinated communication systems; however, both approaches rely
on a certain degree of control communications between devices, and this works only by assuming the control channel is
always available and not jammed by interference.
Turning to nature for a solution to this problem, the
Eigenmannia, an electric fish, uses active electrolocation to
locate objects by generating an electric field and detecting
distortions in the field [3–4]. Eigenmannia neither have
the FCC to license their spectrum usage nor any centralized
approach for using the unlicensed spectrum. Instead, they
have a physical neural circuit that can effectively sense the
frequency of neighboring Eigenmannia and use this sense
to regulate their own emitting frequency to a spectral hole
that is not being used by any other nearby Eigenmannia, as
illustrated in Figure 1. This jamming avoidance response
(JAR) in Eigenmannia [5] makes the “uncoordinated communication systems” among Eigenmannia possible.
So…how could the Eigenmannia’s JAR be implemented
in our first responder rescue helicopter example? If we can
borrow the JAR circuitry from the Eigenmannia and implement it in our communication frequency bands, then we can
facilitate an uncoordinated communication system that allows automated interference mitigation while at the same
time avoiding complicated changes in existing communication protocol. A challenge presents itself in the fact that
an Eigenmannia has a discharge frequency of hundreds of
Hz and is only capable of operating in that frequency range;
however, in our communication system, a much wider frequency band from MHz to tens of GHz is required. Here,
is where photonics plays an important role in a practical
JAR system.

Implementing Neural
Algorithm with Photonics
Neural algorithms are efficient and task-oriented, and grant
systems the ability to adapt and learn. The marriage of photonics and neuromorphic processing is promising due to the
fact that the dynamics of biological neurons and lasers are
similar and that a number of neural algorithms can be simplified and reassembled with both linear and nonlinear photonics phenomena. Photonics offer a high-speed, w
 ideband, and
high-precision alternative to implementing neural algorithm.
December 2015

With a thorough understanding of neural algorithms and a careful design of
photonic circuits, various neural algoFI = 400 Hz
rithms can be implemented efficiently
in the optical domain.
FI = 390 Hz
Over the last few years, a number
of researches have successfully demonFI(NEW)
strated the ability to mimic neural algo= 380 Hz
rithm with photonics for a wide range
of applications. Examples include mimFE(NEW) = 410 Hz
icking a neuron for THz signal processFI = 390 Hz
ing [6], neural networks designed for
ultrafast categorization and decisionRx A
FE = 400 Hz
making [7], a crayfish tail-flip escape
mplitu
de P
hase
response system for pattern recogni0 x-i
ng
Logic
tion [8], and a spike timing dependent
Tx
plasticity model for learning and adaptation [9-10]. One of our recent works on
implementing spike timing dependent
plasticity with photonics [10] utilizes
both cross-gain modulation and crossFigure 1. Illustration of two Eigenmannia when jamming avoidance response is activated.
polarization rotation in a single semiconductor optical amplifier to obtain
both the potentiation and depression windows of the spike
The question here is: how can the Eigenmannia determine
timing dependent plasticity response that governs learning
whether the interfering frequency is higher or lower than its own
and adaptation at the interconnect of each neuron in neudischarge frequency, without the help of any spectrum analyzer or
ral network. The spike timing dependent plasticity responds
a frequency comparator chip? The means by which their neural
differently according to the order, sequence, and separation
circuitry is able to accomplish this is best described by a phasor
between the input stimulation and the fired output of the
phenomenon. When we have an Eigenmannia discharging a sineuron. It is worth noticing that the implemented circuit
nusoid signal (fE) at 100 MHz (dashed blue curve in Figure 2(a))
is not exclusively useful in performing the task that its biothat beats with an 80 MHz interference sinusoid signal (fI), the
logical counterpart does, but the algorithm could also be
resultant beat signal will have an envelope at 20 MHz (solid
very valuable in tasks that were not originally executed by
red curve in Figure 2(a)). The peaks of the beat signal travel
its biological source. For example, we have explored the use
around the peaks of the 100 MHz Eigenmannia signal, indiof the spike timing dependent plasticity for angle of arrival
cated by grey solid circles in Figure 2(a), which shows that the
detection and localization [11] due to the fact that the system
phase difference between the Eigenmannia signal and the beat
is efficient in distinguishing the order and sequence of the
signal experiences a periodic change over the change in beat
incoming signals.
signal amplitude. In the case where the interfering signal is at a
lower frequency than the Eigenmannia signal (fI < fE), as shown
Jamming Avoidance Response
in Figure 2(a), the beat signal always leads the Eigenmannia
signal in phase during the increase in beat envelope intensity,
(JAR) in Eigenmannia
The Eigenmannia is a weakly electric fish that uses electrowhile the beat signal always lags the Eigenmannia signal in
location for sensing and movement in the ocean [3-4]. The
phase during the decrease in beat envelope intensity.
fish’s body detects its own discharges and uses them for spatial
When the interfering signal is at a higher frequency
imaging of its surroundings. If a nearby fish is producing an
than the Eigenmannia signal (fI > fE), as shown in Figure 2(b),
electrical signal at a similar frequency, it will interfere with
the situation is the opposite, meaning that the beat signal
the Eigenmannia’s signal and hinder its ability to electroloalways leads the Eigenmannia signal during the decreasing in
cate. By processing the amplitude and phase information of
beat envelope intensity, while the beat signal always lags the
other Eigenmannias’ discharge signals relative to one’s own
Eigenmannia signal during the increasing in beat envelope
discharge, the Eigenmannia can determine whether the inintensity. From the above observation, the Eignmannia is able
terference is of higher or lower frequency and then make a
to perform an XOR or XNOR logic operation, summarized
decision to correspondingly adjust its own output discharge
in Table 1, and adjust its frequency to avoid interference.
frequency. This response is referred to the Jamming AvoidIn order to perform the tasks described above, the Eigenance Response (JAR) [5]. Interestingly, the response is always
mannia has several functional units to complete the JAR
to shift its frequency away from the interfering signal into a
response, which can be simplified as the following as well
new frequency of operation, while never crossing the interferas illustrated in Figure 3:
ing frequency which could increase the extent of interference
1) P-unit: Determine if the beat signal envelope is
and jamming.
increasing or decreasing.
December 2015
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Figure 2. Physical phenomenon of phasor. The peaks of the
beat signal travel around the peaks of the reference signal. (a)
When the interfering signal is at a higher frequency than the
Eigenmannia signal, phase of the beat signal always leads the
Eigenmannia signal during the increase in the beat envelope;
while the phase of the beat signal always lags the Eigenmannia signal during the decrease in the beat envelope. (b)
When the interfering signal is at a lower frequency than the
Eigenmannia signal, the situation is the opposite.

Eigenmannia
Signal
E
Interfering
signal
Signal
Beating

P-Unit
Amplitude
Information
Logic

T-Unit & ELL:
Zero Crossing

TS-Unit
Phase
Information

Frequency
Adjustment

Figure 3. Block diagram showing the principle of JAR in
Eigenmannia.

2)
3)

4)
6

T-unit+ELL: Determine the positive zero crossing
points of the Eigenmannia signal.
TS: Determine whether the interfering signal zero
crossing points are leading or lagging the reference
signal’s zero crossing points based on the outputs
from the P-unit and T-unit.
Logic: Interpret the phase and amplitude information from the previous units and decide whether
IEEE Photonics Society NEWSLETTER

Decision
from Logic

Increasing

fB Leading fE

Increase

Increasing

fB Lagging fE

Decrease

Decreasing

fB Leading fE

Decrease

Decreasing

fB Lagging fE
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the transmitter should increase or decrease its output
frequency based on the relationships in Table 1.
The logic output instructs the Eigenmannia discharge
unit to change the frequency accordingly.

The Optical Eigenmannia

1.0

–2.0

T-Unit + TS Phase
Information

Table 1. Relationship between frequency, beat signal amplitude, and phase information.

Phase of
beat signal lag
Eigenmannia

0.04
0.06
Time (µs)

P-Unit (Beat)
Amplitude Information

The Eigenmannia performs each of the above tasks all
through spike processing. For example, the P-unit has two
receptors, the E-unit and the I-unit, which are excited and
fired based upon a rise in beat amplitude or a decrease in
beat amplitude, respectively; meaning that the P-unit encodes information by using higher repetition rate spikes for
an increase in amplitude and lower repetition rate spikes for
a decrease in amplitude. From an engineering point of view,
it may be a redundancy to implement two separate devices
for amplitude coding, as it would suffice to have one device
output a signal comprised of high and low voltage to code an
increase or decrease in amplitude. Thus, in the optical implementation of JAR, we simplify the circuit and make use of
photonic phenomena for an efficient optical JAR [12].
In a communication system, we treat the Eigenmannia
signal as the reference signal, and a copy of it can be obtained
from the local signal generator, and the interfering signal is
obtained from the receiving antenna. In our model describing below, a reference signal at 2.4 GHz is used while the
interfering signal ranges from 240 MHz above to 240 MHz
below the reference frequency. The reference signal and the
interfering signal beat and a beating signal is obtained.
Step 1: Obtaining Amplitude
Information—The P-Unit
The first unit in the JAR is the P-unit, which is used for
the discrimination of increasing or decreasing in beat signal
amplitude. The P-unit is illustrated in Figure 4, and built by
performing electrical-to-optical conversion of the beat signal
envelope (Figure 4(a)) through the use of two electro-optic
modulators (EOM).
The two electro-optic modulators are counter- biased such
that non-inverted and inverted optical copies of the beat envelope are obtained, as illustrated in Figure 4(b) and (c), respectively. The inverted signal is delayed by a fixed 1.5 ns and is
combined with the non-inverted signal. Due to the temporal
offset, the combined signal will be at peak power during the
increasing envelope of the beat envelope signal, as illustrated
in Figure 4(d). Since the non-inverted and inverted signals
are of different wavelength, they will undergo four-wave
mixing in a nonlinear optical medium, such that extraction
December 2015

December 2015

(d)
+ve
EOM

Envelope
Detection

-ve
EOM

(a)

(e)

Four Wave
Mixing

t

t

(c)

20

(a)

0

5

(c)

40 60 80 100
Time (ns)

10 15 20
Time (ns)

25

0

10

20 30 40
Time (ns)

2.5

5 7.5 10 12.5
Time (ns)

(b)
Amplitude (a.u.)

0

Amplitude (a.u.)
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Step 3: Obtaining Phase Information – the TS Unit
Next, the TS unit receives the positive zero crossing information from the T-unit and ELL alongside a copy of the beating reference and interfering signal, and determines whether
the interfering signal is leading or lagging the positive zero
crossing points of the reference signal. Take Figure 7(a)
as an example, if the red positive zero crossing pulses are
aligned with the positive amplitude of the beat signal, that
means the beat signal is leading the reference signal; however, if the red positive zero crossing pulses are aligned with

(b)

Signal
Beating

Amplitude (a.u.)

Step 2: Obtaining Zero Crossing
Points—The T-Unit and ELL
The next unit is the T-unit and ELL, which is responsible for
identifying the positive zero crossing points in the reference
signal, the process is illustrated in Figure 6(a). The T-unit
and ELL receive a copy of the reference signal directly
from the local oscillator, which is converted to the optical domain through electrical to optical conversion. In passing through an optical thresholder with a sigmoidal transfer
function, a square-like signal is acquired from the original
sinusoid. The thresholder is a device commonly implemented in photonic neuron models, suppressing signals below a
set power threshold and passing those beyond the threshold,
while clamping power that is above the allowable ceiling.
The square signal is then passed through a nonlinear optical
medium to experience self-phase modulation, such that the
rising edge of the square signal induces a wavelength shift to
the longer wavelength direction and the falling edge induces
a wavelength shift to the shorter wavelength direction. Then,
the rising edge of the square signal is extracted based on offset filtering the self-phase modulation output. The leading
edges of the square-like pulses are roughly aligned in time
with the positive zero crossing points of the reference sinusoid signal. Figure 6(b) shows the output pulses from the
T-unit and ELL in red aligned with the positive zero crossing
points of the reference inputs in green, indicating that the
positive zero crossing points are successfully identified by
the P-unit and ELL.

Interfering
signal
E Eigenmannia
Signal

Amplitude (a.u.)

of amplitude information can be obtained from spectrally
filtering out the newly generated wavelength component, as
shown in Figure 4(e). Four-wave mixing is a process that
will only occur if both the input signals co-exist temporally
and both are of sufficiently high power, generating a new
wavelength component. The temporal offset ensures that
only the portion with increasing amplitude will have large
enough power for four-wave mixing to occur, as illustrate in
Figure 4 (b), (d) and (e). In our model, a fixed reference
signal at 2.4 GHz is used and the interfering signal is
varied between 25 MHz and 240 MHz around the reference signal, to observe the behavior of the P-unit. The P-unit
outputs are shown in Fig 5(a)–5(d), with the blue curve as
the beat signal envelope, the orange curve as the inverted
beat signal envelope, and the grey line as the P-unit output.
It is evident that the P-unit is firing during the increasing
amplitude portion of the beat signal, but not during the
decreasing amplitude portion.
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Figure 6. (a) Schematic illustration of the optical implementation of the T-unit and ELL for positive zero crossing detection.
Waveforms show how the signal transforms in the time domain.
(b) 2.4 GHz positive zero crossing point pulses shown in red
with a 2.4 GHz reference sinusoid signal shown in green.
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in red and the beat signal in green. (a) Reference signal and a 2.3 GHz interfering signal the scenario in which the interfering
(fI < fE). (b) Reference signal and a 2.5 GHz interfering signal (fI > fE). (c) Resultant TS signal is higher in frequency than the
output when (fI < fE), and (d) Resultant TS output when the (fI < fE).
reference signal. Since a photonic neuron responds differently when the input stimulation has different temporal
separation due to the difference in carrier dynamics, it is
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thus able to distinguish if the phase is leading or lagging.
Here, spikes with stronger amplitude mean that the phase
of the beat sisgnal is lagging the reference signal (Eigenmannia), while spike with weaker spikes correspond to the
phase leading. The spiking behavior directly relays phase
information of the interfering signal. Figure 7(c) and 7(d)
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show the photonic neuron output with different spiking
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Figure 8. Logic inputs for a 2.4 GHz reference and an interfering
signal (a) 25 MHz lower, (b) 100 MHz lower, (c) 240 MHz lower,
(d) 25 MHz higher, (e) 100 MHz higher, and (f) 240 MHz higher.

the negative amplitude of the beat signal, the beat signal is
lagging the reference signal. To realize this, the optical
version of the beat signal is combined with the zero crossing
pulses and launched into a semiconductor optical amplifier.
The two signals are integrated just like in the photonic neuron and phase information is obtained at the neuron output.
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Step 4: Logic Unit for Determining
An Increase or Decrease in Frequency
The final unit of the JAR circuit is the Logic circuit,
which processes the amplitude and phase information acquired from the P-unit and the TS unit, making a final
decision as to whether or not the transmission frequency is
in need of adjustment and in what direction. For this system, a spike from the P-unit marks the rising edge of the
beat envelop, and strong spikes from the TS indicate times
at which the interfering signal is lagging behind the reference signal; thus a XOR logic operation is required for
the system to associate a “1” with an increase in frequency
and a “0” with a decrease in frequency. An XOR operation can be done either optically or electrically, depending
on the actual system requirements. In this study, the JAR
process is enabled only when the reference signal and the
interfering signal are within the hundreds of MHz range.
Consequently, the resultant logic operation can be done
electrically due to the low frequency of the signal. A lowspeed photodetector with a hundreds of MHz bandwidth
is used for converting the optical signal to the electrical
domain as well as band-limiting the signals. Figure 8 shows
December 2015

the corresponding inputs to the XOR logic, in different
scenarios. Blue curve corresponds to the spikes from the
P-unit marking the rising edge of the beat envelope, while
orange curve corresponds to the strong spikes from the TS
indicate times at which the beat signal is lagging behind
the reference signal.
Figures 8(a)–(c) show cases in which the interference signal
is at a lower frequency than the reference signal (fI<fE), with
frequency difference of 25 MHz, 100 MHz, and 240 MHz,
respectively. While Figure 8(d)–(f) show cases where the interference signals are higher in frequency than that of the
reference signal (fI > fE), with frequency differences of 25 MHz,
100 MHz, and 240 MHz, respectively. According to an XOR
logic operation, all the cases in the left-hand side of Figure 8
will result in a high level at the output of XOR operation,
while all the cases in Figure 8(d)–(f) will results in a low
level at the output. A high level corresponding to an increase
in frequency is needed, while a low level corresponding to a
decrease in frequency is needed. The logic output is then used

to control the Eigenmannia (reference signal) signal generator accordingly. The above model demonstrates the optical
implementation of the JAR in Eigenmannia, which is capable of operating at a much higher frequency and wider
frequency range than that of its biological counterpart. It
is worth noting that if the logic is inverted, the JAR will
operate to adjust the reference signal to attract to the interference signal, meaning that we can “find” the frequency
of interference, and the JAR is thus turned into a frequency
sensing circuit.

Discussion
The above Eigenmannia JAR approach demonstrates how
two Eigenmannia self-regulate their own frequency to avoid
jamming, but the principle can be further extended to situations where multiple Eigenmannia interact with each other.
Eigenmannia usually live in groups with multiple fishes,
meaning that interference is unavoidable. Thus the JAR is
essential and must be accurate. The JAR algorithm in Eigenmannia is best suited for small-scale systems where the
frequency channels are not pre-allocated or systems where
frequencies must be hopped dynamically over time. The JAR
suggests a fundamental change in how the detection and
transmission in spectral holes in uncoordinated communication systems could be performed. Rather than working
at the protocol level or network management level, dealing
with the problem at the physical layer by mimicking the JAR
design that already exists in nature could be an effective and
practical solution. RF photonics-based implementation of
JAR allows for frequency- independent and real-time operation based on the fact that photonic devices have a flat frequency response over a terahertz (THz) frequency range and
a near-instantaneous response to inputs. This is especially
important for systems in which the operational frequency is
not known a priori.
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Abstract—Generating quantum states of photons in a chip
form-factor is a major milestone towards real-life applications of
optical quantum information processing including quantum key
distribution and quantum computing. In this article we review
our theoretical and experimental research on on-chip generation
of quantum states of photons via the nonlinear process of spontaneous parametric down-conversion (SPDC), including polarization entangled photons, hyperentangled photons and heralded
pure single photons. The majority of the study was based on
III–V semiconductor AlGaAs, which could lead to monolithic
integration of pump lasers and enable electrically pumped sources operating at room temperature.

1. Introduction
In the past two decades, quantum information science has been
evolving from fundamental physics to practical applications in
several areas, such as quantum key distribution (QKD)-which
offers enhanced security by transmitting information encoded
in quantum systems-and quantum computing-which allows
significantly faster operations for tasks such as factorizing,
database search, and simulating quantum systems. In many
of these applications, light is a natural choice because of its
fast and low-noise transmission in free space and optical fibers.
Besides, information can be encoded in one or more degrees
of freedom (DOFs), such as polarization, frequency, spatial
mode. A single bit of quantum information (or qubit) can be
readily manipulated, for example, by birefringent waveplates
and polarizers in the case of polarization encoding. Successful implementation of optical quantum information processing
indispensably relies on the following three parts:
1) The generation of quantum states of light, such as
entangled photons and single photons;
2) Optical circuits for steering and manipulating
quantum states of light, such as beamsplitters, fibers,
interferometers, phase shifters, etc;
3) Photodetectors, in most cases, single photon detectors.
Despite rapid developments of this field, most applications,
such as optical quantum computing, are still far from practical
in the real world. The state of the art experiment can only generate and manipulate a few pairs of entangled photons [1]. This
could already take up a full optics table in a specially equipped
lab, and the complex setup which includes the generation, manipulation and detection of photons requires careful alignment
and daily maintenance. For practical applications, however, all
10
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components need to be robust, scalable, alignment-free. For
this reason, it is believed that a practical optical quantum computer should integrate all above mentioned components on a
chip.
Due to aforementioned motivations, research in integrated
quantum photonics has made rapid progress for the integration
of various components on a chip. Waveguide circuits and directional couplers have become the miniature, robust counterparts
of free-space mirrors and beamsplitters. Photonic circuits based
on these have demonstrated various functionalities including
linear optical quantum computing, Shor’s algorithm, and Poisson sampling, etc [2]. In addition, the detection of single photons in waveguides has been made possible with the integration
of superconducting nanowire single-photon detectors [3].
On the other hand, various methods have been employed
to achieve on-chip generation of entangled photons and single
photons. These quantum states of photons should ideally be
generated by electrically pumped solid-state quantum emitters
such as quantum dots (QDs), which emit entangled photons or
single photons one at a time on demand [4]. However, significant challenges still exist towards practical applications using
these techniques. For example, QDs require cryogenic cooling
and thus significantly enhance the source complexity and do
not offer room-temperature operations. In addition, the qualities of quantum states generated still cannot compare with
those generated from traditional methods.
A more readily available approach to generate quantum
states of photons is to use nonlinear optical processes including
spontaneous parametric down-conversion (SPDC), in which a
pump photon is converted into a pair of photons, and spontaneous four-wave mixing (SFWM), in which two pump photons
are converted into a pair of photons. Earlier work focusing on
increasing source brightness utilized periodically poled ferroelectric waveguides, such as lithium niobate (PPLN) and potassium titanyl phosphate (PPKTP) [5]. The generation rates of
these sources are increased by a few order of magnitudes comparing to their bulk crystal counterparts, due to the tight waveguide confinement and long interaction length. However, the
nature of the material does not allow monolithic integration.
To this end, generating photon pairs in monolithic settings
have recently been topics of immense interest. These include
silicon photonic chips utilizing SFWM [6] as well as III–V
semiconductor AlGaAs utilizing SPDC. Silicon chips have
shown the advantage of integrating with micro-cavities to
December 2015

2. Broadband Wavelength Multiplexed
Polarization Entangled Photons
Interest in broadband entangled photon pairs has increased in
recent years for various applications such as in the multi-party
entanglement distribution networks, which can empower
multi-user QKD systems and quantum communication networks. Recently, we demonstrated a single-chip broadband
wavelength multiplexed polarization entangled photon source
for the first time [7]. The source is a modal phase matched
Bragg reflection waveguide (BRW), consisting of multiple layers of AlGaAs, in which the pump light is guided by Bragg
reflections from two periodic reflectors while the down-
converted photons are guided by conventional total internal
reflections (TIR), as shown in Fig. 1.
The bandwidth of photon pairs generated via a type-II process, in which a TE polarized pump photon generates a pair of
cross-polarized photons, depends largely on the material birefringence. As such, it can be expected that photon pairs generated via a type-II process in non-birefringent AlGaAs have a
much broader bandwidth than those in birefringent materials. Fig. 2 shows the simulated spectra for the horizontal (H)
and vertical (V) polarized down-converted photons using a cw
pump in a +1 mm long BRW. The spectrally overlapped region of the two polarizations has a FWHM of +95 nm, which
is considerably wider than that of a typical type-II process in
a birefringence material. As such, we can envisage the experiment that a DWDM filter is used after the waveguide to deterministically separate the down-converted photons into many
wavelength channel pairs, as schematically shown in Fig. 3.
Detailed experimental description is given in [7]. We performed quantum state tomography on various wavelength
channel pairs. The results for all measured channel pairs are
summarized in Fig. 4, which shows the concurrence, a measure of degree of entanglement, as a function of the signal and
idler wavelengths. Amplitudes of density matrices are shown
in Fig. 5(a) and (b) for 1554.0-1557.4 nm channel pair close
December 2015
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down-converted modes guided by TIR as well as the TE polarized pump mode guided by Bragg reflections.
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enhance the generation rates to achieve ultra-bright sources.
In addition, sources based on silicon chips can be readily integrated with silicon photonic circuits on the same substrate. On
the other hand, III–V semiconductors are especially attractive,
because of the possibility of integrating its own pump laser on
the same chip in order to achieve room-temperature operating,
electrically pumped sources of quantum states of photons.
Sources of monolithic photon pairs can be further engineered such that photons pairs can be generated with particular quantum properties, such as entanglement in one or even
more DOFs, without any off-chip component. While generating energy-time entangled photons is straightforward, generating polarization entanglement is much more challenging.
In this paper, we review our research at the University of
Toronto on monolithic generation of quantum states of photons, including polarization entangled photons, polarizationmode hyperentangled photons, and pure heralded single photons. Most of the techniques developed and structures designed
here are based on AlGaAs waveguides, which could potentially
lead to electrically pumped quantum states of photons for integrated quantum information processing.
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Figure 2. The simulated spectra for the H and V polarized SPDC
photons from a 1.09 mm long BRW using a cw pump (from Ref. [7]).
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Figure 3. The schematic setup of the idealized thought experiment. Broadband polarization entangled photons are generated
via a type-II SPDC process in the waveguide. They are subsequently coupled into an optic fiber and sent to a DWDM to be
deterministically separated into many wavelength channel pairs
(from Ref. [7]).
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nm, as well as (c) that of the maximally entangled state (from
Ref. [7]).

to degeneracy, and 1509.7-1604.6 nm channel pairs away from
degeneracy, respectively. For a direct comparison, that of the
maximally entangled state (|HVH + exp (i{)|VH)/:2 is shown
in Fig. 5(c).
According to Fig. 4, a high value of concurrence of at least
0.96 ! 0.02 and as high as 0.98 + 0.01 could be observed for
the signal-idler pairs from 1535.4 nm to 1575.6 nm, which
approximately covers the whole C-band (1530 nm–1565 nm).
This corresponds to a total bandwidth of over 40 nm for the
down-converted photons, and equivalently 26 pairs of wavelength channels if the channel spacing is 100 GHz. For signal
and idler wavelengths further apart, the concurrence starts to
decrease as well as the coincidence counts. Nevertheless, a concurrence of 0.77 ! 0.09 could still be measured for the channel pair of 1509.7–1604.6 nm, with a wavelength separation
of 95 nm. We emphasize that not only we showed the first
monolithic generation of broadband wavelength multiplexed
polarization entangled photon source, but the degree of entanglement is also the highest reported in all semiconductor
waveguide sources of polarization entangled photons, to the
best of our knowledge.
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We have shown above the ability to generate polarization entangled photons from BRWs via a type-II SPDC process. However, the rich nonlinear interactions in AlGaAs BRWs allow
much more in generating quantum states of photons. Because
of the crystal symmetry of AlGaAs, the second order nonlinearity allows three SPDC processes, namely type-0, in which a
TM polarized photon generates a pair of TM photons, type-I, in
which a TM polarized photon generates a pair of TE photons,
as well as type-II, to coexist on the same chip. Among them,
type-0 process depends on the electric field components of the
interacting modes along the propagation direction, which are
usually negligible in weakly guided waveguides. In BRWs,
however, due to the index variations between different layers,
the efficiency of type-0 process can be significant and can even
be markedly tuned by engineering the epitaxial structure [8].
While a type-II process alone can generate polarization entanglement, type-0 or type-I process along cannot, due to the lack
of two orthogonal polarizations. However, if the phase matching
(PM) wavelengths of type-0 and type-I processes can be aligned
together, a single pump can generate co-polarized photon pairs
either in TE polarization or TM polarization. Therefore, polarization entangled state in the form of (|HHH + exp (i{)|VV)/:2
could be generated directly from the chip. In this way, photons
in a pair have the same polarization such that they do not walkoff from each other due to birefringence. As a result, polarization
entanglement could be generated directly on-chip, without any
off-chip compensation or interferometer [8, 9]. In addition, this
technique, combines with the type-II process, allows the generation of both co-polarized polarization entangled state (|HHH +
exp (i{)|VV)/:2 and cross-polarized polarization entangled state
(|HVH + exp (i{)|VH)/:2 from the same monolithic chip. The
waveguide structure and the entanglement generation processes
are schematically shown in Fig. 6(a).
In order to achieve concurrent PM of type-0 and type-I processes, the modal birefringence between the down-converted
modes should be cancelled. This can be satisfied lithographically by tuning the ridge width. For the very same epitaxial
structure used in Sec. 2, concurrent PM at +1625 nm can be
achieved if the ridge width W . 1.5 nm. Note the PM wavelength can be shifted to 1550 nm by redesigning the waveguide epitaxial structure [8].
Polarization entanglement requires indistinguishability between photon pairs generated from the two processes, except
for polarization. Specifically, this requires the spectral distributions for down-converted photon pairs to be identical, and
photon pairs should be generated at the same rate via the two
processes. Fortunately, the spectral intensities are found to be
almost identical, assuming a cw pump is used. In addition,
the efficiencies of the two processes can also be made equal by
adjusting the materials and layer thicknesses of the epitaxial
structure. In this case, there is no way to tell in which process
a pair of photons are generated unless polarizations are measured, and thus maximally entangled state can be generated. A
waveguide design of such case is presented in [8].
We took the same wafer used in Sec. 2 and fabricated waveguides with multiple ridge widths centered at 1.5 nm and an etch
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depth of 6.5 nm. A scanning electron microscope (SEM) image
of a waveguide is shown in Fig. 6(b). Second harmonic generation (SHG) and SPDC were subsequently carried out to select the
waveguide that has the best alignment of their PM wavelengths.
For the chosen waveguide, photon pair generation rates are both
around 7.3 × 105 pairs/s/mW with respect to the internal pump
power and external photon pairs, or equivalently, 1.8 × 10–10
pairs/pump photon. Fig. 7 shows the net density matrix of the
output two-photon state, which shows a concurrence of 0.85 !
0.07, and a fidelity of 0.89 to a maximally entangled state (|HHH
+ exp (i{)|VV)/:2, with a corresponding phase angle { = 40°.
Cross-polarized entangled photons on the same chip via the
type-II process was also demonstrated. For a TE polarized pump,
which is less than 4 nm below those of type-0 and type-I, the
output state, again without any compensation and bandpass filtering, shows a concurrence of 0.55 ! 0.08 and a fidelity of 0.74
to the maximally entangled state (|HVH + exp (i{)|VH)/:2. The
reconstructed density matrix is given by Fig. 8.
In this section, we have shown how to generation both copolarized and cross-polarized polarization entangled photons
directly from a single monolithic chip. Improving the device
performance will require improved fabrication. The generation
rates can potentially be increased by more than two orders of
magnitudes for lossless waveguides. In addition, the degree of
entanglement can be increased by fine-tuning the ridge width
via more precise fabrication, as we have shown that the entanglement can be nearly maximal in the ideal case [8]. The
degree of entanglement can also be easily increased by bandpass filtering, as in the case shown in Sec. 2.
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Figure 6. (a) The schematic of the multi-layer BRW as sources of
polarization entangled photons. Entangled photons can be generated via concurrent type-0 and type-I processes, in which a TM
polarized pump photon generates a pair of co-polarized photons,
either both TE, or TM polarized. Instead, entangled photons can
also be produced via the type-II process, in which a TE pump
photon produces a pair of cross-polarized photons. Paired photons will be spatially separated, in this case, by a beamsplitter.
The virtual energy diagrams of the two possible decaying channels for both entanglement generation mechanisms are also plotted. (b) A SEM image of the fabricated waveguide (from Ref. [9]).

4. Hyperentangled Photons
Paired photons that are entangled in
multiple DOFs, or hyperentangled, have
Re(ρ)
Im(ρ)
attracted a lot of interest in recent years.
0.6
0.6
Due to the presence of quantum correla0.3
0.3
tions in several DOFs, they offer signifi0
0
cant advantages in quantum information
−0.3
−0.3
processing, in particular in tasks such as
−0.6
−0.6
superdense coding, multidimensional
HH
HH
quantum cryptography, and the efficient
HV
HV
construction of cluster states. However,
VV
VV
VH
VH
VH
VH
hyperentanglement has not been demonHV
HV
VV
VV
HH
HH
strated in waveguides so far.
Recently, we proposed and analyzed a
technique that utilizes PM in BRWs to Figure 7. The real and imaginary parts of the reconstructed density matrix of the output
produce hyperentangled photons [10]. In two-photon state via concurrent type-0 and type-I processes (from Ref. [9]).
this case, one of the down-converted photons, rather than the pump, is guided by
much greater flexibility compared to spatial modes with the
Bragg reflections, unlike the previous cases. Paired photons are
same guiding mechanism but of different orders used in pregenerated concomitantly utilizing two type-II SPDC processes:
vious studies. By spectrally separating the two photons of a
the first SPDC process generates a photon in a TE Bragg reflecpair, photons hyperentangled in modal and polarization DOFs
tion guided (Bragg) mode (denoted HB) and one in a TM total
internal reflection guided (TIR) mode (denoted VT), while the
can be produced. Such a technique provides a viable route for
electrically pumped on-chip generation and manipulation of
second SPDC process generates a photon in a TM Bragg mode
hyperentangled photons.
(denoted VB) and one in a TE TIR mode (denoted HT).
Schematics of the designed epitaxial structure and the corThe novelty in this scenario lies in achieving modal entanresponding refractive index profile are shown in Figs. 9 (a) and
glement via spatial modes with different guiding mechanisms,
(b), respectively. The corresponding modal intensity profiles
which can be tailored by waveguide structure engineering with
December 2015
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Figure 8. The real (left) and imaginary (right) parts of the reconstructed density matrix
of the output two-photon state generated via the type-II process (from Ref. [9]).
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Figure 9. (a) Epitaxial structure of the waveguide, with layer thicknesses t and aluminium concentrations x; (b) Vertical refractive index profile at 775 nm; (c)–(e) Modal
intensity profiles for the pump TE40 mode, down-converted TE Bragg mode and TE TIR
mode, respectively. The TM Bragg and TM TIR modes have similar profiles and are not
shown here (from Ref. [10]).
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Figure 10. (a) Spectral intensities of the down-converted photons and the corresponding relative phases as functions of signal wavelengths using cw pump (from Ref. [10]).
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are shown in Fig. 9 (c)–(e). The pump
is chosen to be a TE40 mode in a deeply
etched waveguide with an etch depth of
+7 nm, as can be seen in Fig. 9 (c). As a
result, modal PM as be achieved with a
ridge width of +1 nm.
For a 2 mm long waveguide pumped
by a cw pump at degeneracy, the spectral intensities of the generated photons
as well as the corresponding phases are
shown in Fig. 10. Photons in a pair can be
deterministically separated by a dichroic
mirror to generate modal-polarization
hyperentanglement. The differences in
both the amplitude and phase of the four
spectra can reveal which-process information, leading to a reduction of degree
of entanglement. This can be solved by
applying a bandpass filter which removes
spectral-phase distinguishabilities.
The dependence of the fully entangled fraction (FEF), the fidelity to a
maximally entangled state, on the filter bandwidth is shown in Fig. 11. As
expected, the FEF increases as the filter
bandwidth decreases. Therefore, a high
degree of entanglement can be obtained
solely by bandpass filtering at the sacrifice of available photon pairs. We emphasize that off-chip phase compensation is
not required, contrary to other typical
type-II processes in PPKTP and PPLN
waveguides. This is because the group
velocity mismatch between paired photons in this platform is much lower than
those obtained with birefringent materials, leading to much wider spectra and
lower temporal walk-off.
Finally, we find the generation efficiencies for a 2 mm long lossless waveguide are 1.9 × 10–9 and 8.3 × 10–9 pairs/
pump photon for process 1 and process
2, respectively, over the whole spectral
bandwidth, or 3.4 × 103 and 2.7 × 103
pairs/s/mW/GHz at the degenerate PM
wavelength. The dependence of the
available photon pairs per pump photon
on the filter bandwidth are also shown in
Fig. 11. With a filter bandwidth of 5 nm,
the number of available photon pairs per
pump photon are around 1.0 × 10–9 for
both processes.

5. Two-Photon Quantum
State Engineering in
Photonic Nanowires
Waveguides with sub-wavelength confinement, or photonic nanowires, have
December 2015

6. Monolithic Pump Integrations
Integrating the pump laser on the same chip with the photon
source would be next major milestone in achieving practical
quantum photonics chips. Our group has shown how BRWs
based on AlGaAs shown in Sec. 2 and Sec. 3 can be easily integrated with the pump lasers [12].
A corresponding BRW laser structure is schematically
shown in Fig. 14. In this structure, the epitaxial layers are
properly doped and an active region is added in the middle
of the waveguide core. The laser lases in the Bragg mode at
+980 nm, which serves as the pump of a SPDC process phase
matched to generate down-converted photons near +1.7 nm
and +2.3 nm, as can be seen in Fig. 15. This technique could
December 2015
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Figure 11. The dependences of the FEF and the numbers of
available photon pairs per pump photon via the two processes
on the filter bandwidth (from Ref. [10]).
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1560
TM mode wavelength [nm]

been of particular interest in quantum photonics, due to the
small foot-print and increased conversion efficiencies of wavelength conversion processes. In addition, in photonic nanowires, the waveguide dispersion could outweigh the material
dispersion, allowing for drastic control over the modal dispersion properties. Recently, we showed that dispersion engineering in phase matched \(2) photonics nanowire could enable the
direct generation of pure heralded single photons and maximally entangled polarization entangled photons [11].
As an example, here we show how group velocity matching
between the pump and signal or idler photon can be achieved
in AlGaAs nanowires, enabling the generation of pure heralded
single photons. Fig. 12 shows the dependences of group velocities of photons involved in a type-II SPDC process on the
ridge width of an AlGaAs waveguide. The waveguide has a
300 nm core made of Al0.4Ga0.6As and cladding layers made
of Al0.8Ga0.2As with thicknesses of 0.5 nm and 2.2 nm. Normally, the group velocity of the pump is significantly lower
than those of down-converted photons due to the dominant
material dispersion. However, when the ridge width is small
enough, in this case 0.31 nm group velocity matching can be
achieved between TE polarized pump at 775 nm and TE polarized down-converted photon at 1550 nm. Provided PM is satisfied by quasi-phase matching, pure heralded single photons
can be generated with ultrashort pump pulses.
For this structure, the joint spectral intensity (JSI) with 500 fs
pump pulses is shown in Fig. 13. The JSI is cigar-shaped
and oriented along the axis of the TE photon wavelength. As
a measure of spectral entanglement, the Schmidt number is
calculated to be 1.05, indicating a nearly maximum spectral
separability.
This technique can also be used to generate polarization
entangled photons, where group velocity matching between
down-converted photons in a pair is required. In addition, we
emphasize that this technique of two-photon quantum state
engineering could be applied to \(2) nonlinear waveguides of
any material system in principle, such as ferroelectric lithium
niobate, and could generate the desired quantum state not
naturally allowed by material dispersions. Fabrication of these
phase matched photonic nanowires is challenging due to their
small characteristic dimensions and the strict requirements on
the roughness which greatly impacts the attainable propagation losses. However, most of the crucial steps for these devices
have been developed separately.

1555
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1540
1540

1545
1550
1555
TE mode wavelength [nm]

1560

Figure 13. The joint spectral intensity of the generated photon
pairs in an AlxGa1−xAs ridge waveguide using 500 fs pump pulses.
The corresponding Schmidt number is 1.05 (from Ref. [11]).

be easily extended to BRW lasers near 775 nm and generate
entangled photons near 1550 nm. The demonstration of electrically pumped SPDC clears shows the unique capabilities
of BRWs as a platform for quantum states of photons on a
monolithic chip.
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Conclusion
In conclusion, this article reviewed our recent research on
generation of quantum states of photon pairs on \(2) nonlinear waveguide chips. A majority of this work focuses on the
use of III-V semiconductor AlGaAs, due to the potential of
monolithic integration with the pump lasers. The generations of quantum states, including polarization entangled
photons, hyperentangled photons and heralded pure single
photons are investigated by various techniques of waveguide
engineering. These techniques provide a viable route towards
the on-chip integration of quantum states of photons, which
is an indispensable part of future practical quantum information processing.
Future development of the field of quantum photonics requires the developments of chip-scale components with improved performance, for example, higher efficiency and degree
of entanglement for photon sources, as well as the integration
of photon sources, photonic circuits with various functionalities, and detectors. As for photon sources, achieving electrically pumped entangled and single photon sources operating
at room-temperature is still the Holy Grail. With successful
development of such sources, working optical quantum computers can be expected in the near future.
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News
Introduction of Kent Choquette as Incoming
Photonics Society President
“With a Little Help from My Friends”
—John Lennon and Paul McCartney
At the beginning of my professional career
when I was working as a postdoc at Sandia
National Laboratories in the early 1990’s, one
of the best managers with whom I have ever
worked told me to join the then IEEE Lasers
and Electro-Optics Society. The reason he gave
was that it would be good for my future. Because I had a physics and materials science
background, I had never considered this but
eventually I complied with his suggestion.
Toward the end of that decade during a visit
to the University of Illinois, a very dear mentor asked me to
serve on a subcommittee of the then LEOS Annual Meeting.
He said to me “at this point in your career you need to start
giving back to the profession.” Again, I did not fully understand this point, but I agreed to join the LEOS program committee. Since then the years have gone by, and one volunteer
position within our Society was eventually replaced by another
and I gradually learned of and greatly valued the benefits arising from service to the Society for others and myself. I am now
the incoming President of the IEEE Photonics Society, which is
a sort of culmination, but certainly not the end, of my journey
as a volunteer.
I am both honored and humbled by this opportunity to
serve the photonics professional community. When I consider
the photonic luminaries who have served as past Presidents,
it is easy to recognize their contributions and impact on our
Society and field. Our newest Past President, Dalma Novak
is no exception and has made a number of remarkable imprints on the Photonics Society. During her two Presidential
years she has overseen the planning and execution of the International Year of Light (IYL) as well as our Society’s 50th
Anniversary celebration. Perhaps the most significant impact
of Dalma was her shepherding our Society through the transition of Rich Linke’s retirement as Executive Director to the
beginning of our new Executive Director Chris Jannuzzi and
the promotion of Doug Razzano as Associate Executive Director. In spite of these major events (distractions?), Dalma
was also very successful with several of her objectives. One
of the most obvious is she has positioned our Society at the
forefront of the efforts of IEEE to increase diversity, and has
provided an important example and role model for Women in
Engineering. Examples of this legacy are that our Society has
seen a 15% increase in female members and 40% of our Society’s Board of Governors in 2016 are women. I look forward
to working with all of the Board during the next two years.
December 2015

In addition to maintaining the momentum
that Dalma has made in Women in Photonics
and other areas, there are three objectives that
I hope to pursue during the next two years.
The role of light and the importance of photonic technology have hopefully gained more
recognition from the general public during the
many 2015 IYL events. I would like to build
on this recognition and increase our education
efforts, particularly among K-12 students. Elementary, middle school, and high school students represent the population from which our
future members will come, so I would like to
explore strategies to leverage our membership
to volunteer to educate and most importantly excite our youth
about the fields of photonics. I hope to report back to you on
this subject in the near future.
Secondly, I would like to continue our Society’s efforts to
increase engagement with industry. When I was in graduate school in the mid 1980s, I remember my excitement and
marvel during conference talks reporting wavelength division
multiplexing and coherent detection research, which today are
widely manufactured and deployed. Many of my past research
colleagues are now active members of an ever growing photonics industry. One advantage we have as a Society within
the IEEE family, is that we can look at more mature societies
and adopt some of their best practices to continue to serve our
membership as our professional roles evolve.
Thirdly, I would like to work towards establishing and developing a Foundation Fund for our Society. Within the IEEE,
Societies have the opportunity to establish Foundations, which
are primarily based on donations to fund humanitarian efforts.
The first steps have already begun, but there remains much
more to do, including soliciting monetary input. This could
have an important impact on our Society, since with a healthy
Foundation, we can continue to our Solar Aid program to eradicate kerosene lighting in Africa, as well as initiate new efforts
such as funding educational activities. Again, I hope to report
back to you in the near future about our Foundation and an
ambitious (outrageous?) funding goal.
These goals, as well as the ongoing Society activity that
happens within our publications and conferences, would
never happen without the hard work and input of many
people. We are lucky to have excellent staff in the Photonics Society to support our efforts, but most importantly, it
requires the labors of many volunteers within our Society
to really make things happen. So with a little help from my
friends, I hope that we can build on the momentum of IYL
during our 51st year.
IEEE Photonics Society NEWSLETTER
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SURE HOUSE Wins U.S. DOE Solar
Decathlon Top Prize
To help celebrate the International Year of Light 2015, the
IEEE Photonics Society partnered with several organizations to
showcase not only the positive impact the light-sciences have
on nearly every aspect of modern life, but also the crucial role
IEEE Photonics plays in the field.
One of these strategic partnerships was the Society’s support of the Stevens Institute of Technology’s entry, the SURE
HOUSE, into the U.S. Department of Energy’s Solar
Decathlon, which took place this past October. The team
went on to take top honors in 7 of the 10 events that make up
the decathlon and won first prize in the overall competition.
Inspired by Hurricane Sandy, which devastated coastal areas
in the northeastern U.S. in 2012, SURE HOUSE is designed
to not only survive heavy storms, but also to act as a community base by providing emergency power with its integrated
solar power system that can operate independently if the power
grid is shut down.
SURE HOUSE was built with fiber-composite materials
that were repurposed from boat-building materials. The design includes bi-folding storm shutters, made with a composite foam core and wrapped with fiberglass, that shade the house
in hot weather and provide a dense barrier against debris and
water during heavy storms. The design also generates nearly
300% of its energy needs from the integrated PV system,
topped with 32 conventional solar photovoltaic panels.
The storm shutters on the south side of the house have a
second PV array — this one composed of thin-film solar panels
integrated into the building materials themselves. This second
array, which produces about 3,000 watts, is not grid-connected; its primary day-to-day use is to heat water.
“This project was about creating a real, livable residence
for families in coastal communities who will be hardest hit
by the effects of climate change,” said A.J. Elliott, a graduate
student in the Stevens Product Architecture and Engineering
program and member of the SURE HOUSE team. “Our design provides a blueprint for the construction of homes that

can endure extreme weather and epitomizes the principals of
sustainable living.”

SURE HOUSE also meets Passive House standards, which
means the building envelope is super insulated. It was built
with “mineral wool material” that dries well and resists mold
in humid climates. The house is tightly sealed, cutting off virtually all air exchange between the interior and exterior.

Christopher Jannuzzi, IEEE Photonics Society Executive
Director, stated, “The IEEE Photonics Society is proud and
honored to be a sponsor of the SURE HOUSE project. From
the first time we met with the Stevens Team back in August of
2014, it was clear this was an inspired and truly unique effort
we simply had to support. It’s no surprise SURE HOUSE took
top honors in the Solar Decathlon. Their sense of purpose, vision, teamwork, and dedication would be hard for any group
to match.”
Excerpts from PR Newswire
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3-D Hologram Technology will Make it Possible to
Virtually Connect with People After They’re Gone
A Holocaust survivor is the first participant
By Monica Rozenfeld, 20 October 2015
create such virtual time capsules of today’s world leaders and
iconic figures and, eventually, people like you and me.

USC Institute for Creative Technologies.

Circle of Life

A hologram of Holocaust survivor Pinchas Gutter interacts with
classroom students during a demonstration of the New Dimensions in Technology project.

Pinchas Gutter has many stories to tell about his life during World War II. His entire family was killed in the Nazi
death camps, and he can hardly remember his sister with the
“golden hair.” Now 82, he and survivors like him won’t be
around much longer to talk of their experiences, which is why
one university has made a virtual replica of Gutter so that those
in the future can meet him and engage him in conversation.
The team at the University of Southern California’s Institute for Creative Technologies (ICT), in Los Angeles, has
been working for several years to combine 3-D, hologram, and
natural-language techniques to realize this idea, long popular
in science fiction. The hologram looks and acts almost like a
human being; it talks and exhibits emotion.
ICT partnered with nearby graphic design company Conscience Display as well as USC’s Shoah Foundation, which
records video testimonies of Holocaust survivors, to create
the New Dimensions in Testimony project. This initiative
records and plays back testimony in a way that will continue
the dialogue for generations to come between survivors and
people interested in firsthand accounts of what happened.
Gutter’s holographic virtual being is programmed to talk
and respond to any question. His hologram could be used in
museums to educate others about his experiences and the costs
of the Holocaust.
“We didn’t just record his words and stories. We made it
possible to have an interactive experience with him, and that is
what makes this unique,” notes IEEE Member David Traum,
ICT’s director for natural-language research and a research assistant professor at the university’s Viterbi School of Engineering. Traum says this same technology could also be used to
December 2015

ICT has built one of the most advanced systems for recording an entire human body to create a hologram. The person
is recorded in the center of a 180-degree hemisphere outfitted with 50 high-definition video cameras and more than
6,000 stage lights. The hemisphere, with a circumference of
6 meters, allows for the subject to be recorded in high resolution from every angle.
As Gutter, born in Poland, sat at the center of the sphere,
the cameras captured his every hand gesture, posture, and eye
movement as he was asked question after question. Some of the
cameras zoomed in on his face and hands, others recorded his
entire body from different distances and angles.
Gutter was asked more than 2,000 questions—as many as the
Shoah Foundation and the USC researchers could think of. The

The Department of Electrical & Computer Engineering (ECE)
at Boston University (BU) is seeking candidates for two tenure
track Assistant Professor positions in the broad areas of
optics, optoelectronics and photonics, with potential synergies with information systems and signal processing. While
applications across the field will be given due consideration,
areas of emphasis for one of the positions include integrated
photonics, electronic and photonic devices, lasers and
nonlinear optics and/or materials growth and development.
The other position is anticipated to cover the general area of
imaging, broadly defined as an endeavor to create photonic,
electromagnetic (X-ray to mm-wave) and/or computational
systems to impact the next generation of applications in
biology, space science, metrology, and/or security. Candidates must possess a relevant Ph.D., show strong potential
for attracting external research funding, and possess a strong
commitment to teaching. Women, minorities, and candidates
from other underrepresented groups are especially encouraged to apply. For more information and to apply please visit
http://www.bu.edu/ece/facultysearch.
The application deadline is December 31, 2015. The review of
applications will begin on October 1, 2015.
Boston University is an Equal Opportunity/Affirmative Action
Employer and all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, national
origin, disability status, protected veteran status, or any other characteristic protected by law. We are a VEVRAA Federal Contractor.
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USC Institute for Creative Technologies.

Pinchas Gutter answered more than 2,000 questions over the
course of seven days while high-definition cameras recorded his
movements from every angle.

project seeks to provide insight into the experiences of survivors
by having them answer questions they are often asked, as well
as others they are not. Questions included “When was the last
time you saw your sister?” and “Do you believe in God?” The
questioning took more than 30 hours, spaced over seven days.
Viewers see Gutter’s facial expressions as he tells his story.
Once the footage was collected, ICT’s chief digital officer, Paul
Debevec, and his team worked to create the highly detailed
hologram. The footage is played back simultaneously through
216 high-speed video projectors closely placed adjacent to one
another, forming a 135-degree angle, which presents a large
field of view. The images are projected onto a 2-meter-tall
diffusing screen, designed to scatter light vertically so each
pixel can be seen from multiple angles. This allows the hologram to be viewed from different vantage points. If the hologram were projected in the center of a room, an audience would
be able to nearly surround it.

Projecting the hologram in this way makes it possible to
view the hologram in three dimensions without special glasses
or headgear. Traum points out that as the technology for projection screens advances, the images will appear even more
seamlessly with their surroundings, and people viewing the
hologram will forget there is a screen at all.
Traum and his colleagues pieced together the questions and
answers using natural-language processing algorithms, in a
manner similar to those employed to create the iPhone’s Siri.
But instead of searching for relevant information on the Web
for an answer, the program uses cross-language relevance modeling to connect the words in a question with words in Gutter’s answers that would form the most appropriate response.
The algorithms respond with more than 70 percent accuracy
to any given question. People can ask whatever they wish. For
example, when the USC effort was shown on TV’s Today show,
host Matt Lauer interviewing Gutter’s hologram, asked, “Is
there any question you can’t answer?” It responded, “I have no
comment about rap music.”

Other Applications
ICT is also looking into the interactive technology for other
purposes. There’s the possibility of creating an interactive
hologram to eliminate the need for, say, a lecturer to travel;
she could give the same talk to audiences anywhere. Or a
professor could be present in the same class at universities
around the world. In other words, it would be possible for
one person to appear to be at more than one place at the
same time.
In addition, ICT is looking into low-tech versions for people to record themselves with their Web cameras. These would
not offer the 3-D effect, however. But with the expected advances in virtual and augmented reality, there’s no telling how
far the technique could eventually go, Traum says.
Reprinted with permission from The Institute.

“Nick” Cartoon Series by Christopher Doerr
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National Photonics Initiative Congratulates Industry
Partner Hamamatsu on Contributions to Nobel
Prize-Winning Research
National Photonics Initiative
(NPI), an alliance of top scientific
societies uniting industry and
academia to raise awareness of
photonics, congratulates Takaaki
Kajita, this year’s winner of the
Nobel Prize in Physics, and NPI Photonics Industry Neuroscience Group member Hamamatsu on the technology it contributed to Kajita’s Nobel Prize-winning research. Kajita’s team
determined for the first time that neutrinos have mass, challenging the fundamental theory of elementary particle physics. Photomultiplier tubes (PMTs), one of Hamamatsu Photonics’ core
products, were designed specifically for the Super-Kamiokande
neutrino detector facility at the University of Tokyo where Kajita conducted his research. Hamamatsu Photonics specializes in
the application of photonics, the science of light, in such fields
as medicine, information and communication, and physiology,
where their PMTs are essential components in a wide variety of
scientific, commercial, and medical instruments.
Upon learning of Hamamatsu’s contributions to Kajita’s Nobel Prize-winning research, NPI Photonics Industry Neuroscience Group Chairman Tom Baer issued the following statement:
“On behalf of the NPI Photonics Industry Neuroscience
Group I would like to congratulate Takaaki Kajita, director
of the Institute for Cosmic Ray Research at the University of
Tokyo, on being named a co-recipient of the Nobel Prize in
Physics. In using products contributed by Hamamatsu Photonics to the Super-Kamiokande neutrino detector facility
where he conducted his research, Kajita was able to prove that
neutrinos do in fact have mass – a major shift in our fundamental understanding of how the universe works.
This win is a tremendous accomplishment for Kajita and
Hamamatsu Photonics – it marks the third time the company has played a part in Nobel Prize-winning research. This
discovery is also of significant importance to the optics and
photonics community; it underscores the key role of optics
and photonics in scientific discoveries that advance our basic
understanding of the world in which we live. The NPI and
the Photonics Industry Neuroscience Group are committed
to raising awareness of the many ways photonics technologies stimulate significant scientific advancement in fields from
physics to medicine to defense.”
The NPI Photonics Industry Neuroscience Group is comprised of top US industry leaders in optics and photonics
including Accumetra, LLC, Agilent, Applied Scientific Instrumentation, Coherent, Hamamatsu, Inscopix, Inc., SpectraPhysics and THORLABS. The industry group has committed
to investing an upwards of $30 million in existing and future
research and development spending over the next three years
to advance optics and photonics technology in support of the
White House Brain Research through Advancing Imaging
December 2015

Neurotechnologies (BRAIN) Initi
ative. Under the NPI, the industry consortium will work
closely with national BRAIN
Initiative leadership and neuroscience research communities to
help achieve the administration’s objective to revolutionize our
understanding of the human brain.
The National Photonics Initiative (NPI) is a collaborative alliance among industry, academia and government to
raise awareness of photonics and the impact of photonics on
our everyday lives; increase cooperation and coordination
among US industry, government and academia to advance
photonics-driven fields; and drive US funding and investment in areas of photonics critical to maintaining US economic competitiveness and national security. The initiative
is being led by top scientific societies including the IEEE
Photonics Society, American Physical Society (APS), the Laser Institute of America (LIA), The Optical Society (OSA)
and SPIE, the International Society for Optics and Photonics.
For more information visit www.lightourfuture.org.

The Department of Electrical & Computer Engineering
(ECE) at Boston University (BU) is seeking candidates to
hire for a tenured full professor position in the general areas
of photonics, solid-state devices and nanostructures. ECE
at BU is a world-class department with excellent resources
that is steadily gaining national and international prominence for its exceptional research and education record.
ECE is part of BU’s rapidly growing and innovative College
of Engineering, currently ranked in the top 20 private universities. Candidates with research interests that transcend
the traditional boundaries of ECE are strongly encouraged
to apply. For more information and to apply please visit
.http://www.bu.edu/ece/facultysearch.
Boston University is an Equal Opportunity/Affirmative Action
Employer and all qualified applicants will receive consideration
for employment without regard to race, color, religion, sex,
national origin, disability status, protected veteran status, or
any other characteristic protected by law. We are a VEVRAA
Federal Contractor.
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Shining Light on the International
Year of Light in Washington, DC
IYL 2015 Founding Partners join with NSF in organizing
outreach and symposium events

Two events hosted in Washington, DC, by leading US science organizations on Saturday 12 September helped promote
the progress and promise of light research and education. The
events were organized by the National Science Foundation
(NSF) in conjunction with the IEEE Photonics Society, American Institute of Physics, American Physical Society, National
Academy of Sciences, Optical Society, and SPIE.
The programs marked the International Year of Light (IYL
2015), a yearlong celebration of light science and its applications, as proclaimed by the United Nations for 2015. These
events featured the latest in light-based technologies as well as
leading scientists and educators to promote improved public
understanding of the central role of light in the modern world.
The daytime event, Wonders of Light: Family Science Fun,
was held at the Smithsonian National Museum of the American Indian, and provided educational activities demonstrating
the science of light for more than 500 school-age children and
parents. The 15+ hands-on activities included the LED-lighted Radiance Orb provided by Light at Play that changed color
with music, an interactive video game using sensors, and a green
screen to be a science reporter for a day. The IEEE Photonics
Society participated by holding a booth on its SolarAid “Speed
of Light” campaign, demonstrating to the children the harmful
effects of kerosene versus clean solar lighting.
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The evening event, Light for a Better World: A Celebration of U.S. Innovation, was held at the National Academy of
Sciences. France Córdova, National Science Foundation Director, gave the opening remarks in a public symposium attended
by more than 200 people. Other talks were by:
Shuji Nakamura, University of California Santa
Barbara, 2014 Nobel Prize
Winner, on “Development
of the blue LED and some
of the broader implications”; Eric Betzig, Howard Hughes Medical Institute, 2014 Nobel Prize
Winner, on “All things
great and small: the role of telescopes and microscopes in understanding our universe and ourselves”; Gerald Duffy, GE Lighting Manager, on “Solid state lighting: transforming our world”;
Michael Liehr, AIM Photonics CEO, on “The American Institute for Manufacturing Integrated Photonics (AIM Photonics)—what merging nano-photonics with electronics will do. “
Excerpts from © SPIE Press Release
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Karen Bartleson is IEEE’s 2016 President-Elect
She will lead the organization as president in 2017
By Amanda Davis, 16 October 2015

photo: Rick Olivier

Senior Member Karen Bartleson has been chosen as 2016
IEEE president-elect. She
will begin serving as IEEE
president on 1 January 2017.
Bartleson is the organization’s
third female president-elect.
She received 22,367 votes
in this year’s election. The runner-up, Life Fellow Frederick
“Fred” Mintzer, garnered 17,887 votes. These results will be
unofficial until the IEEE Teller’s Committee report is accepted
by the IEEE Board of Directors on 22 and 23 November.
Bartleson is senior director of corporate programs and initiatives at Synopsys, an electronic design automation company in Mountain View, Calif. Her responsibilities include
creating programs for technical standards development and
software tool interoperability, building relationships with
universities and research institutions worldwide, and engaging customers with social media. She joined Synopsys in
1995 as manager of its standards group and was director of
quality from 2000 to 2002.
She received the 2003 Marie R. Pistilli Women in Electronic Design Automation Achievement Award. Bartleson has also
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authored a book, The Ten Commandments for Effective Standards:
Practical Insights for Creating Technical Standards, published by
Synopsys Press in 2010.
Bartleson was president of the IEEE Standards Association
in 2013 and 2014. In that role, she led the development of a
new strategic plan; furthered OpenStand, a set of principles for
developing global standards; and finalized IEEE’s membership
in the Global Standards Collaboration, a volunteer organization that promotes cooperation and collaboration in communications standards development.
As a member of the IEEE Board of Directors in 2013 and
2014, Bartleson chaired and led the development of a strategic
plan for the IEEE Internet Initiative Committee, which aims
to boost IEEE’s influence in the areas of Internet governance,
cybersecurity, and policy development. She was also a member
of the IEEE Ad Hoc Committee on Strategic Planning, overseeing the development of IEEE’s role in global public policy.
She is currently a member of the IEEE Ad Hoc Committee on
Global Public Policy and the Public Visibility Committee.
To find out who was chosen IEEE Standards Association
president-elect, IEEE-USA president-elect, and more, read the
full annual election results.
Reprinted with permission form the Institute
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IEEE Journal of Quantum
Electronics
Focus Issue Alert

Nov 2015 JQE Focus Issue

Silicon Photonics
The editors of the IEEE Journal of Quantum Electronics, in conjunc�on
with the IEEE Electron Devices Society, are pleased to feature Silicon
Photonics in this issue of the journal with invited contribu�ons from
three groups that have been responsible for important contribu�ons in
this eld. The invited papers span various por�ons of an op�cal communica�ons system, from sources through advanced passive com‐
ponents and detectors.
The ar�cle contribu�ons below highlight the con�nued vibrancy in the eld of silicon photonics and illustrate it's poten�al importance
in the realiza�on of compact, chip‐scale coherent communica�ons systems.

Monolithically‐Integrated High‐Q Rings for Narrow‐Linewidth Widely‐Tunable Lasers:Contributed by Professor John Bow‐
ers' group at the University of California, Santa Barbara, advances the work on silicon photonic lasers for applica�ons such as co‐
herent op�cal communica�ons where narrow line width tunable sources are needed.
Automa�c Resonance Alignment of High‐Order Microring Filters: Contributed by Professor Joyce Poon's group at the University of
Toronto, discusses advances in microring lter technology for op�cal add/drop func�ons in wavelength division mul�plexed sys‐
tems.
Heterogeneously Integrated Photodiodes on Silicon: Contributed by Professor Joe Campbell's group at the University of Virginia,
reviews recent advances in heterogeneously integrated photodiodes.

The IEEE Journal of Quantum Electronics (JQE) is dedicated to the publishing manuscripts that report novel experimental or theo‐
re�cal results in the broad eld of the science and technology of quantum electronics. JQE comprises original contribu�ons, both
regular papers and le�ers, describing signicant advances in the understanding of quantum electronics phenomena or the demon‐
stra�on of new devices, systems, or applica�ons.
To celebrate the journal's 50th anniversary, the IEEE Photonics Society has incorporated Focus Issues into JQE and will spotlight
these issues throughout 2015‐2016.
JQE is solici�ng topics for future Focus Issues and sugges�ons can be sent to Yve�e Charles, the JQE Publica�on Coordinator,
at y.charles@ieee.org.
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IEEE/OSA JOURNAL OF

ISI Impact Factor 2.965
Why Publish in JLT?


30 years in publication



Reputation for excellence and timeliness



High-quality peer review



Excellent support provided by dedicated staff



Expanded conference paper submissions welcome

Easy-to-Use Authors’ Tools


Reference Validation



Graphics Checker

Plus:


Open Access and Traditional subscriber based
publishing



No Mandatory publication fees



Early Access

Visit our new website:
http://ieee-jlt.org/

Scope
The Journal of Lightwave Technology comprises
original contributions covering work of high relevance on all aspects of optical guided-wave science, technology, engineering, and applications,
including original theoretical and experimental
results. Topics of interest include:

 Fiber and cable technologies
 Active and passive guided-wave componentry






(light sources, detectors, repeaters, switches,
fiber sensors, etc.)
Integrated optics and optoelectronics
Subsystems and systems
Networks and switching
New applications of guided wave technologies
Unique field trials

Submit: http://mc.manuscriptcentral.com/jlt-ieee
Contact us: :jltstaff@ieee.org
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Careers and Awards

Call for Nominations
IEEE Photonics Society 2016 Distinguished Lecturer Awards
Nomination deadline: 16 FEBRUARY 2016
The Distinguished Lecturer Awards are presented to honor excellent speakers
who have made technical, industrial or entrepreneurial contributions of high quality to the
field of lasers and electro-optics, and to enhance the technical programs of the Photonics
Society chapters. Consideration is given to having a well-balanced variety of speakers
who can address a wide range of topics of current interest in the fields covered by the
Society. The term for the Lecturers is July 1 of the year of election until 30 June or the
following year. Candidates need not be members of the IEEE or the Photonics Society.
Nomination Form
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28th IEEE Photonics Conference
Awards and Recognition

© Laurentina Photography

The 28th IEEE Photonics Conference was held October 4‐8, 2015 in Reston, Virginia. In honor of the Society’s
The 28th IEEE
Photonics
Conferencethe
wasInterna�onal
held October 4‐8,
2015
Reston,
Virginia. In honor
of the Society’s
50th Anniversary,
as well
as con�nuing
Year
ofinLight
Celebra�on,
all a�endees
were invited
50th
Anniversary,
as
well
as
con�nuing
the
Interna�onal
Year
of
Light
Celebra�on,
all
a�endees
were
invited
to the 2015 Awards Banquet and 50th Anniversary Dinner. Society President, Dalma Novak, hosted the event
to the 2015 Awards Banquet and 50th Anniversary Dinner. Society President, Dalma Novak, hosted the event
which honored the accomplishments of the 2015 IPS Award recipients, as well as honoring several volunteers
which honored the accomplishments of the 2015 IPS Award recipients, as well as honoring several volunteers
for their service
dedica�on
to the
for theirand
service
and dedica�on
to society.
the society.
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The Aron Kressel Award was presented to Silvano Dona�, University of Pavia “For seminal contribu�ons
to self‐mixing interferometry.”

© Laurentina Photography

Professor Chennupa� Jagadish, Australian Na�onal University was presented with the 2015 IPS Engineering
Achievement Award, ”For pioneering and sustained contribu�ons to compound semiconductor quantum
well, quantum dot and nanowire optoelectronic devices and their integra�on.”

© Laurentina Photography

Professor Richard M. Osgood, Jr. Columbia University was selected as the recipient of the 2015 IPS Quantum
Electronics Award, ”For seminal contribu�ons to novel laser systems, laser‐surface photochemistry, and
integrated linear and nonlinear Si waveguides.”
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© Laurentina Photography

Vladimir Shalaev, Purdue University, was the recipient of the 2015 William Streifer Scien�c Achievement
Award, “For seminal contribu�ons both to the theore�cal framework and to the ground‐breaking
experimental realiza�on of op�cal metamaterials.”

© Laurentina Photography

David Plant, McGill University was selected as the recipient of the 2015 IPS Dis�nguished Service Award, “For
sustained and dedicated service to the IEEE Photonics Society, with special contribu�ons to conferences.”

© Laurentina Photography

The IEEE Photonics Society established the Graduate Student Fellowship Program to provide fellowships to
outstanding Society student members pursuing graduate educa�on within the Society’s eld of interest. Up
to ten Fellowships are awarded annually, based on research excellence and contribu�ons to the Society’s
publica�ons and conferences. Five of the recipients were in a�endance.

(l‐r) Weilin Liu, Ben Wu, M. Sezer Erkilinc, Xiaoming Wei, and Di Che
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IEEE President Barry Shoop, U.S. Military Academy, West Point, a�ended to honor the recipients of two
IEEE Technical Field Awards.

© Laurentina Photography

The Photonics Award, which is sponsored by the Society is presented to recognize outstanding achieve‐
ments in photonics. We were honored to present Professor Philip St. John Russell, founding director of the
Max Planck Ins�tute for Science of Light, “for pioneering contribu�ons to the concep�on and realiza�on of
photonic crystal bers.”

© Laurentina Photography

The IEEE David Sarnoﬀ Award, sponsored by SRI Interna�onal Sarnoﬀ, recognizes outstanding contribu�ons
to electronics. IEEE Life Fellow, Dr. Pallab Bha�acharya, University of Michigan, was selected as the 2015
recipient, “for contribu�ons to near‐infrared and visible quantum dot lasers.”
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The Photonics Society is honored each year to recognize the many contribu�ons our Chapters provide to
our members. Chapters honored include the Bangalore Chapter for the Largest Membership Increase, and
the Tokyo Sec�on Chapter, which received the Senior Member Ini�a�ve Award.

© Laurentina Photography

Accep�ng the award for the Most Innova�ve Chapter, Perry Shum and Be�y Zhang represen�ng the Singa‐
pore Chapter.

© Laurentina Photography

The Most Improved Chapter Award was presented to the Bal�more Chapter. Chapter Chair, Eric Adles ac‐
cepted on behalf of the chapter.

© Laurentina Photography

The Chapter of the Year Award was presented to the O�awa Sec�on Chapter. Weilin Lu accepted on behalf
of the chapter.
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In addi�on to honoring the 2015 Award recipients, Dalma also recognized several volunteers and thanked
them for their contribu�ons to the Society.

© Laurentina Photography

The Dis�nguished Lecturer program honors excellent speakers who have made signicant contribu�ons to
enhance the technical programs of our Chapters. Guifang Li and Carmen Menoni concluded their terms as
Dis�nguished Lecturers. Also honored was Siddharth Ramachandran, who served two terms as a Dis�n‐
guished Lecturer.

© Laurentina Photography

David Plant, VP Conferences (l) and Kent Choque�e, VP Technical Aﬀairs (r) each complete their respec�ve
terms this December. President Novak presented each with a plaque to thank them for their hard work and
dedica�on to the Society.

© Laurentina Photography

Also recognized were the re�ring Board of Governor Members. Each will complete their three year terms in
December. (l‐r) J. Stewart Aitchison, Mar�n Dawson, and Ming Wu.
Also recognized for his par�cipa�on on the Board of Governors, Masataka Nakazawa.
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Call for Nominations
IEEE Technical Field Awards
Nominations are due 31 January annually for the IEEE Technical Field Awards (TFA). IEEE TFAs are awarded for contributions or leadership in a specific field of interest of the IEEE and are among the highest awards presented on behalf of the
IEEE Board of Directors.
All IEEE members are encouraged to submit a nomination for a worthy candidate within their technical fields. Nomination
forms and award-specific criteria can be downloaded from http://www.ieee.org/about/awards/tfas/index_tfas.html
Since 1917, the IEEE Awards Program has paid tribute to technical professionals whose exceptional achievements and outstanding contributions have made a lasting impact on technology, society, the engineering profession, and humanity. By this
means, the image and prestige of the organization, its members, and the profession are all enhanced.
For more information visit www.ieee.org/awards or e-mail awards@ieee.org.
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Membership
IPC 2015 Young Professionals Outreach
Conference organized new events to reach students and young professionals
in the photonics community
At this year’s IEEE Photonics Conference (IPC 2015), which took
place in Reston, VA October 4-8, the IEEE Photonics Society
devised 3 new events, a Poster Competition, a Job Fair and a Photonics Raspberry Pi Workshop, to reach and enthuse its students
and graduate students. Partnering with the IEEE Young Professionals program, the Society held the each event in the Hyatt
Reston Pavilion on the evening of Wednesday, October 7th.

Poster Competition
To help foster knowledge transfer and increase student networking opportunities, the conference held an IPC 2015
Student Poster Competition. The conference organizers
welcomed both original and recently published (2014–2015)
poster presentations from students in all fields of photonics.

p ossible career tracks within the conference’s various photonics and optics topics.
More than 18 employers participated, in-person and online, exhibiting job openings and providing career advice to
the young participants. Companies of mention: MIT Lincoln
Laboratory, John Hopkins University Applied Physics Laboratory, Sotera Defense Solutions, Infinera, System Planning
Corporation, Finisar, U.S Army Research Laboratory, Finetech,
Freedom Photonics, U.S. Naval Research Laboratory, Lehigh
University, Georgia Institute of Technology and MITRE.

Photonics Raspberry Pi Workshop

More than 100 attendees supported the students by attending the event and an independent panel of judges evaluated
the posters during a special session. Financial awards and merit
certificates were awarded to the best posters at the Closing Ceremony of the conference on Thursday morning. The winners
announced were:
First place: Thomas Butler, Cork Institute of Technology
and Tyndall: Real-time complex electric field visualization of
single and multi-mode dynamics of a short cavity-swept OCT
laser; Second place: Xiaojun Xie, University of Virgina: Highpower and high-speed heterogeneously-integrated waveguidecoupled photodiodes on silicon-on-insulator; Third place:
Deyin Zhao, University of Texas at Arlington: Hybrid III-V/Si
photonic crystal band-edge surface-emitting lasers.

Inspired by Graduate Student Member Bradley Thompson, from the University of Illinois Urbana-Champaign, the
IEEE Photonics Society sponsored a Photonics Raspberry Pi
Workshop. Young Professionals and all conference attendees
“young at heart” were encouraged to come and tinker with
Raspberry Pi, a low-cost, credit card-sized computer, and other
components needed for a free space optical interconnect.
Participants were put into small groups to assemble and
test their own analog transmission systems with the goal of
sending music over a laser beam. The groups that successfully
transmitted the music then played with a Raspberry Pi controlled digital data link. The first 50 participants that completed all tasks received a Raspberry Pi t-shirt.

Job Fair
The IEEE Photonics Conference offered its first IPC 2015
Job Fair to its attendees, in conjunction with the Poster
Competition, to provide students and young professionals,
i.e. 15 years post first degree, the opportunity to meet potential employers, from both academia and industry, and discuss
December 2015
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What’s Next for IEEE’s Honor Society
As it celebrates its fifth anniversary, IEEE-Eta Kappa Nu focuses
on career development and growth
By Amanda Davis, 15 October 2015
says. It also plans to establish more alumni chapters to assist
the student chapters and support those starting their careers.
The honor society also plans to establish an industry advisory board to help it partner with engineering and tech companies and develop a corporate recruiting program for IEEEHKN members.

Founders Day

In 1904, in a shady spot under a cottonwood tree on the
Urbana-Champaign campus of the University of Illinois, Maurice L. Carr and nine other engineering students discussed
forming a society to recognize academic excellence and help its
members find footholds in their careers. On 28 October of that
year, the group formed an honor society, Eta Kappa Nu(HKN).

Lending A Helping Hand
IEEE-HKN was founded not only to recognize excellent engineering students but also to help them stand out to prospective
employers. For its first four decades, the honor society focused
on helping members find jobs and excel in their careers, according to its director, Nancy Ostin. This became especially
important after the Great Depression began in 1929 and lasted
until the onset of World War II, a period when jobs were scarce.
The society accomplished this by focusing the content of
The Bridge on employment issues. Articles included national
salary surveys of engineering jobs, employment and career
guidance articles, descriptions of companies and industries
that were hiring, trends in engineering education, and biographies of prominent engineers.
In October a special issue of the magazine will delve into
the society’s history and explore its plans for the future.

Looking Forward
The society will be forming new chapters and reactivating
dormant ones in an effort to increase membership. More than
200,000 people have been inducted into IEEE-HKN. People
who were inducted into the honor society before the 2010
merger with IEEE and do not see IEEE-HKN on their IEEE
membership cards should contact the society to correct their
records, Ostin notes.
The IEEE-HKN’s board of governors has established a strategic direction to help its members excel in their careers, Ostin
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Now in its third year, Founders Day will be celebrated by the
honor society on 28 October. The event gives IEEE-HKN
members an opportunity to celebrate the society’s roots and
raise awareness of how it benefits members, the universities
that host its chapters, and the communities its members serve.
In past years, student chapters have marked the event by holding social events on campus, inviting alumni members to
speak to students, and organizing community service projects.
The honor society is also hosting a Founders Day poster
competition for IEEE-HKN chapters. The five chapters judged
to have submitted the best designs will receive an IEEE-HKN
banner. To enter, chapters or individuals must e-mail their
poster designs to info@hkn.org by 13 November. IEEE-HKN
members are also encouraged to post information about their
festivities on Twitter using the hash tag #IAmHKN and share
stories, photos, and videos on IEEE-HKN’s Facebook and
LinkedIn pages.

What It Takes To Be Nominated
Who is Eligible
Undergraduate or graduate students pursuing a degree in one
of IEEE’s fields of interest at a university with an active IEEEHKN chapter. Also, professionals who have done meritorious
work in an area that falls within an IEEE field of interest may be
nominated. All candidates must be (or become) IEEE members.
Undergraduate Students
Students must either have completed at least a third of their
degree requirements and rank in the upper fifth of their classes
or have completed at least half of their degree requirements
and rank in the upper fourth of their classes.
Graduate Students
Students must have completed one half of one academic year
of full-time study and be endorsed by the head of the student’s
academic department.
Professionals
Engineers who have done meritorious work in any of IEEE’s
fields of interest may be invited to join IEEE-HKN. An IEEEHKN member or chapter must nominate such a candidate.
December 2015

The IEEE-HKN’s board of governors also has the authority to
induct new members.
Eminent Members
Eminent member is the highest level of membership in
IEEE-HKN and is reserved for those individuals who by their
technical attainments have shown themselves to be outstanding leaders in an IEEE field of interest as well as great contributors to society. School or alumni chapters can submit
nominations to the IEEE-HKN’s board of governors, which
has the authority to confer this level of membership based on
a two-thirds vote.
Induction and Fees
There is a one-time induction fee of US $60. For students, this
includes a one-year IEEE student membership or renewal. Professionals must be or become an IEEE member. There are no
yearly dues. New members must attend an induction ceremony
and take the IEEE-HKN pledge. Each member is presented

with an official membership certificate. Pins and other insignia
for the society are available at the IEEE-HKN online store.
In 2010, more than 100 years after that start, HKN became
IEEE’s official honor society. This month,IEEE-HKN celebrates
its fifth anniversary. Though the merger brought about some
change, HKN’s basic principles remain. Its inductees are still
chosen on the basis of their academic, technical, scientific, and
leadership achievements, but now they must be IEEE members.
Membership in IEEE-HKN is a lifetime designation, which
members are expected to uphold by pledging to continuously
gain and share knowledge with others in their fields and use their
technical expertise to better serve their communities. After the
merger, society chapters began to form outside the United States.
IEEE-HKN is celebrating its anniversary this month with
several activities, including a special issue of The Bridge, its
quarterly digital magazine, and Founders Day, an event that
honors its roots.
Reprinted with permission from The Institute.

IPC 2015 Photonics Pro Training: Lighting Professional
Career Paths

The IEEE Photonics Society is dedicated to providing professional development opportunities that can help power photonics careers to the next level. In support of this effort, the IEEE
Photonics Society Membership Council introduced a new career skills and professional development series, called “Photonics Pro” at this year’s IEEE Photonics Conference (IPC
2015). The first-ever training started with the theme, called
“Lighting Your Professional Career Path.”
Elizabeth Lions, IEEE-USA speaker from FISERV and
Professional Development Speaking Consultant, and Dr. Ben
Eggleton, Elected Board of Governors Member, Director of
the ARC Centre of Excellence for CUDOS and Professor of
Optical Physics at the University of Sydney, gave talks on how
to hone career management and leadership skills within the
science setting, whether it be in academia or industry.
December 2015

Individually, Lions discussed how to move from an individual contributor to a leader. Eggleton went on to explain how to
make one’s self more visible within the photonics community
and share valuable skills on how to chair a session.
Vice President of Membership Dr. Paul Juodawlkis, from
MIT Lincoln Laboratory, opened the session to introduce the
new Photonics Pro program and explain the Membership
Council’s new devotion to offering interactive professional development, volunteer management and career advancement
resources and seminars, online and at various conferences. The
goal is to help guide members as they transition through their
professional career paths and supply tools they can use in order
to grow professionally and personally.

IEEE Photonics Society NEWSLETTER

39

Bright Minds Think Together: IEEE Collabratec
Makes Collaboration Easier
Use IEEE Collabratec™ to network and collaborate with technology professionals
Developed with the needs of your technical community in mind, IEEE Collabratec can help take your career to the
next level by providing networking and
collaboration opportunities. Share your expertise, collaborate
in real time, and stay informed with a worldwide community
of engineering and technology professionals.
Establish Your Profile, Build Your Network
Sign in to IEEE Collabratec to establish your profile and expand the visibility of your professional identity by showcasing
your expertise. Identify individuals with mutual interests, and
actively participate in knowledgeable communities to begin
networking and collaborating. And of course, you’ll have the
convenience of searching profiles and networking based on
technical interests or geographic location.
Share Your Expertise
Participate in a technical community where you can ask a question or share your expert knowledge when you answer questions.
The IEEE Photonics Society has its own community on IEEE
Collabratec, Photonics Journal, an online forum for authors, researchers, editors, and IEEE members interested in photonics
and optics open-access publishing can discuss the broad interdisciplinary area of photonics.
Collaborate in Real Time
Create an invitation-only Private Group where you can create,
organize, share, comment, and collaborate on research, author
articles, or manage projects. Private Groups can only be discovered and accessed by participants who have been invited by
the group’s owner.
Keep Current
With news feeds from IEEE Spectrum and IEEE.tv along with
recommended articles from IEEE Xplore(R), you will always
have your finger on the pulse of the latest technology research
and development. In addition, you can keep up-to-date on topics found in the communities you have joined.
Sign-in today to start networking and collaborating with a
worldwide community of engineering and technology professionals—all from one centralized hub.

Exclusive Community for Members
of IEEE Technical Societies
Engage with your technology peers when you participate in
the All-Society Tech Forum where you can have technical conversations (and debates) on a broad suite of technical topics ranging
from robotics and solid-state circuits to antennas and photonics.
Available to members and non-members, Collabratec will feature IEEE activities, events, and opportunities according to the
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users’ relationship with IEEE, and their
self-defined interests. Users can unlock
virtual workspaces and share research information with their peers in a secure online environment. Work can also be saved in cloud based, personal libraries. Much like other professional social media platforms,
researchers and authors can include details on their professional
accomplishments, published manuscripts and affiliations.
IEEE Collabratec™ also allows technology professionals to
access online communities and research groups with similar
interests. When you participate in a community, you can access
event calendars, and extend your experience even further with
seamless Google+ integration. Google tools, such as Google
Hangouts, Google Calendars and Google Docs, can be used on
the platform to facilitate co-authoring.

IEEE Collabratec™ Quick Guide
How IEEE Collabratec™ can help you:
• Connect with global technology professionals by location,
technical interests, or career pursuits
• Access research and collaborative authoring tools
• Establish a professional identity to showcase key accomplishments
• Robust networking, collaborating, and authoring tools
dedicated to technology professionals.
For IEEE Members:
• Build a network of technology professionals to enhance
career opportunities or expand your peer group
• Create or join communities based on IEEE or technical
society membership
• Enjoy a suite of closely integrated productivity tools and a
professional networking community
• Unique IEEE member grade badge
For Researchers and Authors:
• Tap into a global community of technology professionals
to develop new research projects or articles — in real time
• Create private virtual research groups
• Find new collaborators and new opportunities
• Save time by effectively managing documents related to your
projects
• Enjoy easy collaboration and co-authoring from virtually
anywhere with documents that are stored in the cloud
• Use tools to manage your references
• Enjoy integrated search of IEEE Xplore®, a powerful resource for the discovery of scientific and technical content
Users can also extend their IEEE Collabratec™ experience
by attaching other social media services, such as LinkedIn,
Twitter, Google + and Orchid, to their
profiles, which helps share and consolidate newsfeeds onto one platform.
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IEEE Day 2015: “Introduce a Girl to Photonics” Week
Activities to inspire the next generation of Women in Photonics
When shown what engineers can do, 76% of girls get interested in engineering. To inspire more young girls this year during the International Year of Light 2015, the week of October
4–11, 2015 the IEEE Photonics Society held an International “Introduce a Girl to Photonics” Week to support our
Women in Photonics initiative and IEEE Day 2015.
The goal was to coordinate events and activities worldwide
to show young women and minds how photonics impacts the
world around them and in turn encourage girls to become interested in future STEM careers. Designed like a career day
or “Bring Your Child to Work Day,” the Society supported
activities that allowed students Kindergarten to 12th grade to
shadow an adult, parent or mentor that works in the photonics
and optics fields. Each volunteer participant was given a supply of educational LASER Classroom™ Light Blox kits. The
kits made it easy and fun to bring the science of light into the
classroom with light and laser experiments.
The IEEE Photonics Society also encouraged its volunteers,
chapters, community partners, and affiliate universities to
participate by holding small events or activities in their local
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community. The Society provided grants to universities that
devised larger outreach events. Three groups of mention are:
The University of Iowa held an engineering camp specifically for the 4th to 6th grade elementary school girls. Volunteers designed hands-on activities to teach the girls about the
fundamentals of optics and how optical science and photonics
play a fundamental role in our daily lives.
Buenaventura IPS Chapter held a 3-hour event entitled,
“Introduction to Engineering for Girls: Now You See, Now
You Don’t—An Exploration of the Power of the Light”. The
event involved a series of talks and workshops for 100 middle
and high school female students interested in science. The outcome of the event was to promote engineering—using photonics as the theme—and stress the importance of pursuing STEM
related classes during their high school years.
Acreo Swedish ICT AB held an event to inspire more
young school girls to choose science and technology as a future
career. More than 20 volunteers from Acreo, ADOP, KTH and
PhotonicSweden arranged 7 interaction stations showing the
basics of light propagation, holograms, polarisation of light,
photolumicense, white light as a combination of RGB diodes,
IR camera and nanostructures illustrated by SEM images to
present ‘science as art’. The 55+ girls interacted with volunteers, asked questions and played with the optical components
and equipment.
Pre-university teachers also contributed to the grassroots
movement by presenting light-based science lessons in their classrooms. The teachers did a wonderful job igniting enthusiasm in
the students by making STEM learning interactive and fun. In
all, the IEEE Photonics Society sponsored 81 IEEE Day events
in conjunction with “Introduce a Girl to Photonics” and the IEEE
Photonics Conference 2015, exposing 3,500+ pre-university
students and the general public to the wonders of light.
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Women in Photonics at IPC 2015
Promoting inclusive networking and showcasing the accomplishments
of women in the field
The IEEE Photonics Society’s Women in Photonics initiative
was created to promote activities that support the participation, engagement and advancement of women in the photonics
and optics community. At the IEEE Photonics Conference
2015 (IPC 2015), the initiative did just that by sponsoring
two inclusive events.
A Women in Photonics Panel Session took place Oct. 4,
2015 during the conference’s Sunday program. The ultimate
goal of the event was to showcase the varying accomplishments of women within the Society, ranging from early career
to encore career, and change perceptions amongst the membership. The panelists discussed their individual career paths,
career challenges and experiences as women in optics, photonics, industry and engineering to an audience of more than 100
women and men.
Discussions and statistics were addressed on the purchasing power and growing talent pool of women. In the US,
nearly 60% of university graduates are women. In China,
48% of university students are female. Jean Kalkavage, of
the Johns Hopkins University Applied Physics Lab moderated
the event, went on to pose questions about women’s role in the
global workforce, effects of diversity education initiatives, and
work-life balance. She asked panelists a list of questions, like
what formative experiences, positive or negative, that pushed
each towards careers in STEM, especially photonics and optics
based work.
Panelists included:
Dr. Dalma Novak, current president of the IEEE Photonics Society and Vice-President/Founder of Pharad, LLC; Dr.
Christina Lim, Professor and Director of the Photonics and
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 lectronics Research Laboratory at The University of MelE
bourne; Dr. Leda Lunardi, Professor of Electrical and Computer Engineering at North Carolina State University; Dr. Michelle Sander, Assistant Professor of Electrical and Computer
Engineering at B
 oston University; Dr. Meredith Hutchinson, Optical Engineer at the Naval Research Laboratory.
Associate Vice President of Women in Photonics Dr. Arti
Agrawal spoke shortly about the future of the Women in
Photonics initiative and a Q&A from the audience ended the
night’s festivities.
In honor of last year’s launch of the Women in Photonics initiative at IPC 2014, the volunteer leadership also held a Women
in Photonics Reception at IPC 2015 to celebrate initiative’s
achievements and the contributions of the volunteers and supportive chapters over the year. IEEE Photonics Society President,
Dr. Dalma Novak founder of the initiative, and Associate Vice
President of Women in Photonics, Arti Agrawal, celebrated the
11 major professional & technical events (CLEO, PVSC, ECOC,
IPC, etc.) preformed in 2015, the bi-monthly Women in Photonics e-Newsletter, 80+ “Introduce a Girl to Photonics”, the
#iLookLikeanEngineer campaign and 9 new affinity groups/
chapter formations.
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International Symposium on Light and Life
Celebrates the 2015 UNESCO International Year of
Light (IYL) and Light Technologies
An International Symposium on Light and Life was held Oct.
14–16, 2015 in Islamabad, Pakistan to celebrate the 2015
UNESCO Year of Light and Light Technologies. Symposium
technical topics covered optoelectronic devices, optical materials, biophotonics, quantum optics and photonic sensors and
imaging systems. The symposium opening plenary speaker was
Prof. Dr. Nabeel Riza (Fellow IEEE), Head (Dean) of the School
of Engineering, University College Cork, Ireland, who presented

the talk: Inventing with Light – A Personal Journey. The event
was attended by over 175 attendees including delegates from
Bangladesh, China, Egypt, Germany, Iran, Ireland, Italy, Japan,
Pakistan, Sudan, Turkey, UK, and the USA. The event was sponsored by several organizations including the Abdus Salam International Centre for Theoretical Physics (ICTP) Italy, COMSATS:
Commission on Science and Technology for Sustainable Development in the South and the Government of Pakistan.

Symposium plenary speaker Prof. Dr. Nabeel Riza addressing
the delegates, Oct.14, 2015.

Symposium Photo.

Group Photo of invited speakers and organizers with the Chief Guest (Minister of Science and Technology, Government of Pakistan).

Some students and delegates after the Poster Session.
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Outreach Highlights: IEEE Photonics at ECOC 2015

As a technical co-sponsor of ECOC, IEEE Photonics Society
held special networking events at ECOC 2015 in Valencia,
Spain on September 29th to celebrate the outstanding work of
its members and provide useful professional development resources to the photonics community attending the conference.
The most well received event, a Women in Photonics
Luncheon, offered 65+ attendees an inclusive networking environment and included talks by the IEEE Photonics Society
President, Dr. Dalma Novak, and industry sponsor, TE Connectivity. The achievements and contributions of the Women
in Photonics volunteers and supportive chapters were also be
celebrated.

Distinguished guest speaker Dr. Ekaterina (Katya) Golovchenko, Fellow Scientist in the Corporate Technology group
at TE Connectivity, discussed the importance of gender diversity
at TE Connectivity and how the company is working to attract
and retain female engineers to achieve improved customer service
levels, enhanced employee engagement and higher productivity.
At the Young Professionals Mimosa Mixer, students
and young professionals convened over breakfast. Attendees
enjoyed light drinks, coffee, breakfast hors-d’oeuvres and the
opportunity to expand their professional network. A presentation was given by IEEE Photonics Society staff on the benefits
of the IEEE Young Professionals Program and educational resources available to members and volunteers, i.e. 15 years post
their first college degree.
To celebrate the UNESCO International Year of Light
2015 and commemorate the 50th Anniversary of the IEEE
Photonics Society, IEEE Photonics Society President Dr.
Dalma Novak toasted the guests in the late afternoon and provided a short overview on the history of the Society. Throughout the day, the venue space served as a membership lounge
where members could arrange meetings with their colleagues
and clients.

IEEE Launches a Suite of Financial Planning Tools
A new member benefit offers access to financial advisors and
free resources on retirement and saving for college
By Amanda Davis, 13 October 2015
Planning For The Future

IEEE now offers myFinancial Wellness, a suite of services that
can help members in planning their financial futures. It includes access to interactive tools for managing stock and investment portfolios, to educational resources, and to financial
advisors. While some of the information will be useful to all
members, the service is geared toward those residing in the
United States and Puerto Rico.
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IEEE designed myFinancial Wellness with Vinings Management
Corp., a financial and human-resources consulting firm, in Marietta, Ga. In addition to financial planning, the firm also offers help
with 529 college savings plans. Named after Section 529 of the U.S.
Internal Revenue Code, these plans are operated by a state or educational institution for families to set aside money for college costs.
Koblin notes that the new program is not tied to any one
brand of funds and that advisors don’t work for a commission—instead, they make decisions based on what they see as
their client’s best interests. But due to tax regulations and other
country-specific factors, myFinancial Wellness advisors can only
serve members who live in the United States and Puerto Rico.
An initial consultation is offered free of charge, and if a
member decides to continue to work with an advisor, he or she
may do so at a reduced flat fee of US $500 instead of a financial
industry figure that can range between $1,000 and $5,000.
MyFinancial Wellness also offers free newsletters, webinars,
and videos on such topics as financial planning for new parents, the basics of life insurance, and Medicare, the U.S. federal
program that provides health insurance to retired individuals.
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For more information, visit the myFinancialWellness website, or call 855-904-1413 to speak with a financial advisor.

Services Offered
WealthView
A personal financial website where members can create a secure
profile of all their investment and bank-account information,
track their spending, and take advantage of interactive tools
and reports to manage their stock portfolios.
Advisors
Financial advisors are available to help members in the United
States and Puerto Rico develop financial plans.
Help With Medicare
Access to retiree health care services, including resources that
compare costs and coverage to help determine which Medicare
package to buy.

College Savings Planning
Access to information about 529 plans nationwide, including
tax benefits, fees, and a range of investment options.
Doctors by Phone
A telemedicine service that offers access to physicians 24 hours
a day.
A study conducted in 2014 by Mercer Consumer, an international consulting firm, placed the average age of IEEE
members in the United States at about 52. “We already have
great acceptance of IEEE’s sponsored Medicare supplemental
and long-term care insurance plans, but there is so much more
we could do to serve members over the age of 50,” says Lynn
Koblin, manager of the IEEE Sponsored Discounts and Insurance program. “And though myFinancial Wellness is for all
members, it can also support members later in their careers and
into early retirement.”
Reprinted with permission from The Institute.

IEEE Photonics Society Honors Recently Elevated
Senior Members
The following IEEE Photonics Society Members (IPS) have been elevated to senior member over the past year:
Silvio Abrate, Italy
Justin Baba, Tn, Usa
Robert Boyd, Canada
Patrick Chimfwembe, Canada
Nirmal D, India
Alan Delahoy, Nj, Usa
Lingze Duan, Al, Usa
Mohammad Fatadin, United Kingdom
Yi Gu, China
Rami Haddad, Ga, Usa
Sang-Kook Han, South Korea

Norbert Hanik, Germany
Lisa Huff, Pa, Usa
John Jackson, Ireland
Juan Juarez, Md, Usa
Seongsin Kim, Al, Usa
Shunji Kimura, Japan
Patrick Kung, Al, Usa
Zhengqian Luo, China
Barry Mather, Co, Usa
Patrick Murphy, Ny, Usa
Eduardo Ortiz, Puerto Rico

Michael Piszczor, Oh, Usa
Michael E Ropp, Sd, Usa
Shankarkumar Selvaraja, India
Sorin Tibuleac, Ga, Usa
Ravi M Todi, Ca, Usa
Eric Tournie, France
Jian Wang, China
Zinan Wang, China
Fred Whitney, Ny, Usa
Jang Wu, Taiwan
Woojun Yoon, Va, Usa

The IEEE Photonics Society congratulates you for this high honor!

How to Become a Senior Member
Senior member is the highest grade for which IEEE members
can apply.
IEEE members can self-nominate, or be nominated, for
senior member grade.
To be eligible for application or nomination, candidates
must:
• be engineers, scientists, educators, technical executives, or
originators in IEEE-designated fields;
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• have experience reflecting professional maturity;
• have been in professional practice for at least ten years;
• show significant performance over a period of at least five
of their years in professional practice.
A checklist of Senior Member eligibility guidelines and application deadlines, can be found here: http://www.ieee.org/
membership_services/membership/senior/deadlines.html
IEEE Photonics Society NEWSLETTER
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Benefits of Senior Membership
• Recognition: The professional recognition of your peers
for technical and professional excellence.
• Senior member plaque: Since January 1999, all newly
elevated Senior members have received an engraved Senior
Member plaque to be proudly displayed for colleagues,
clients and employers to see. The plaque, an attractive fine
wood with bronze engraving, is sent within six to eight
weeks after elevation.
• US$25 coupon: IEEE will recognize all newly elevated
Senior members with a coupon worth up to US$25. This
coupon can be used to join one new IEEE society. The
coupon expires on 31 December of the year in which it is
received.
• Letter of commendation: A letter of commendation will
be sent to your employer on the achievement of senior
member grade (upon the request of the newly elected
Senior member).
• Announcements: Announcement of elevation can be
made in section/society and/or local newsletters, newspapers and notices.
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• Leadership Eligibility: Senior members are eligible to
hold executive IEEE volunteer positions.
• Ability to refer other candidates: Senior members can serve
as a reference for other applicants for senior membership.
• Review panel: Senior members are invited to be on the
panel to review senior member applications.
• US$25 referral coupon: Newly elevated Senior members are
encouraged to find the next innovators of tomorrow and invite them to join IEEE. Invite them to join and the new IEEE
member will receive $25 off their first year of membership.
• Awards: Every year the IEEE Photonics Society awards
one chapter that highly encourages member-grade advancements with their local community. The award aims
to promote networking and education opportunities;
encourage membership grade advancement within the
society; simplify the application process for members; offer
financial incentives and increased benefits for senior membership participants. The society honors the chapter with
an honorarium of $200, which this presented annually at
the IEEE Photonics Conference.
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Now...

2 Ways to Access the
IEEE Member Digital Library
With two great options designed to meet
the needs—and budget—of every member,
the IEEE Member Digital Library provides
full-text access to any IEEE journal article
or conference paper in the IEEE Xplore®
digital library.
Simply choose the subscription that’s
right for you:

IEEE Member Digital Library

IEEE Member Digital Library Basic

Designed for the power researcher who
needs a more robust plan. Access all the
IEEE content you need to explore ideas
and develop better technology.

Created for members who want to stay
up-to-date with current research. Access IEEE
content and rollover unused downloads for
12 months.

• 25 article downloads every month

• 3 new article downloads every month

Get the latest technology research.
Try the IEEE Member Digital Library—FREE!
www.ieee.org/go/trymdl
IEEE Member Digital Library is an exclusive subscription available only to active IEEE members.
12-PIM-0430b MDL 2 Options-Free Trial-Final.indd 1

10/4/12 4:16 PM

Conferences

The IEEE Photonics Conference Chairs selected the following papers to be included in
the 2015 IPC Post Deadline Session held at the Closing Ceremony on 8 October 2015
We would like to thank all those who submitted their work.
Congratulations once again to those selected!

Broadband Wavelength-Multiplexed Entangled Sources from Monolithic Semiconductor Chips
Dongpeng Kang, Ankita Anirban, and Amr S. Helmy
Department of Electrical & Computer Engineering, University of Toronto, Toronto, ON, M5S 3G4, Canada
Transient Reconfigurable Subangstrom-Precise Photonic Circuits at the Optical Fiber Surface
A. Dmitrievᵃ, N. Toropovᵇ, and M. Sumetskyᵃ
ᵃAston Institute of Photonic Technologies, Aston University, Birmingham B4 7ET, UK and ᵇITMO University, St.
Petersburg, 197101, Russia
Single-Carrier All-ETDM 1.08-Terabit/s Line Rate PDM-64-QAM Transmitter using a High-Speed 3-Bit
Multiplexing DAC
G. Raybon¹, A. Adamiecki¹, J. Cho¹, P. Winzer¹, A. Konczykowska ², F. Jorge², J-Y. Dupuy², M. Riet²,
B. Duval², K. Kim¹, S. Randel¹, D. Pilori¹, B. Guan³, N. Fontaine¹, E. C. Burrows¹
¹ Alcatel-Lucent, Bell Labs, 791 Holmdel Road, Holmdel, NJ, USA; ² III-V Labs, Route de Nozay, Marcoussis,
France; ³ University of California, Davis, CA, USA
First Real-Time Coherent MIMO-DSP for Six Coupled Mode Transmission
Sebastian Randel, Stephen Corteselli, Damiano Badini, Dario Pilori, Sergi Caelles, S. Chandrasekhar, Jürgen
Gripp, Haoshuo Chen, Nicolas K. Fontaine, Roland Ryf, and Peter Winzer
Alcatel-Lucent, Bell Laboratories, 791 Holmdel Road, Holmdel, New Jersey, USA
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IEEE Photonics Society
2016 Conferences

29th Annual Conference of the IEEE Photonics Society
2-6 October 2016
Hilton Waikoloa Village
Waikoloa, Hawaii USA
Paper Submission Deadline: 1 May 2016
www.IPC-IEEE.org

OFC 2016

13th International Conference on
Group IV Photonics

20-24 March 2016
Anaheim Convention Center

24-26 August 2016

Anaheim, California USA

Grand Kempinski Hotel, Shanghai

Paper Deadline: 13 October 2015

Shanghai, China

www.OFCconference.org

Paper Submission Deadline: 10 April 2016

5th Optical Interconnects

www.GFP-IEEE.org

Conference
9-11 May 2016

25th International Semiconductor
Laser Conference

Hyatt Regency Mission Bay Spa & Marina

12-15 September

San Diego, California USA

Kobe Meriken Park Oriental Hotel

Paper Submission Deadline: 24 January 2016

Kobe, Japan

www.OI-IEEE.org

Paper Submission Deadline: 9 May 2016
www.ISLC2016.org

CLEO 2016
5-10 June 2016

13th Avionics and Vehicle Fiber-Optics

San Jose Convention Center

and Photonics Conference

San Jose, California USA

and

Paper Deadline: 27 January 2016

International Topical Meeting on

www.CLEOconference.org

Microwave Photonics

Summer Topicals Meeting Series

(Co-Location)

11-13 July 2016

31 October—3 November 2016
Hilton Long Beach

Newport Beach Marriott

Long Beach, California USA

Newport Beach, California USA
Paper Submission Deadline: 3 April 2016
www.SUM-IEEE.org

Paper Submission Deadline: 19 June 2016
www.AVFOP-IEEE.org

For more information, visit: www.PhotonicsConferences.org
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4th IEEE Photonics Society Optical Interconnects Conference

Submission Deadline:
24 January

optical
interconnects

2016

9-11 May

Hyatt Regency Mission Bay | San Diego, California USA
General Co-Chairs:
Lukas Chrostowski
University of British Columbia, Canada
Samuel Palermo, Texas A & M, USA
Program Co-Chairs:
Dominic Goodwill
Huawei Canada, Canada
Rena Huang
Rensselaer Polytechnic Institute, USA
Ben Lee
IBM, USA
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www.oi-iEEE.org
www.PhotonicsSociety.org
www.Facebook.com/PhotonicsSociety

Sponsored by
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Submission Deadline: 3 April 2016

SUMMer
Summer
TopicalS
TOPiCals
MeeTinG series

2016
11-13 July

neWPOrT BeaCh MarriOTT hOTel
Newport Beach, California USA

General Chair:
Zetian Mi • McGill University, Canada

www.sum-ieee.org
www.photonicsconferences.org
www.photonicssociety.org
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13

th

I n t e r n at I o n a l

C o n fe r e n C e

G r o u P I V P h oto n I C S

o n

2016

24-26 AUGUST
Grand Kempinski hotel Shanghai
Shanghai, China
ProGraM ChaIr:
lIn YanG

Institute of Semiconductors
Chinese Academy of Sciences
Beijing, China

www.GFP-IEEE.org
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Welcome to The
25th Interna�onal Semiconductor Laser Conference (ISLC2016)
September 12‐15 2016, Submission Deadline: May 9, 2015
The IEEE Interna�onal Semiconductor Laser Conference (ISLC) has a long tradi�on as the leading interna�on‐
al conference where researchers and engineers from all over the world meet to share and discuss the latest
development in semiconductor laser, ampliers and LED’s. The 25th IEEE Interna�onal Semiconductor Laser
Conference will be held at the Kobe Meriken Park Oriental Hotel on the seafront in Kobe Japan from 12‐15
September 2016. The conference will include both oral and posters sessions of contributed and invited pa‐
pers, as well as a plenary session compromising reviews on a number of important and �mely topics. A rump
session will feature special topics of current interest for discussion in a more relaxed and open atmosphere.
In addi�on a�endees will be able to par�cipate in workshops on the current hot topics during the rst day of
the conference. Technical results on all aspects of semiconductor lasers, ampliers, LEDs and integrated de‐
vices, from the basic physics of new materials and structures to new and improved device concepts are wel‐
comed. The success of the ISLC conference depends on a large extent on your contribu�ons and ac�ve par�c‐
ipa�on. We strongly encourage you to a�end the conference and submit your most recent results.

Commi�ee
General Chair Yuchi Tohmori (Tsurugi‐Photonics Founda�on)
Program Chair Kent D. Choque�e (University of Illinois)
North American Area Chair Luke Mawst (University of Wisconsin)
European Area Chair Paul Crump (Ferdinand‐Braun‐Ins�tut Leibniz‐Ins�tut für Höchs�requenztechnik)
Asia/Australia Area Chair Akihiko Kasukawa (Furukawa electric Co, LTD)
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IPC

Submission Deadline: 1 May 2016

2016

Photo image credit: 2015 Image Contest Winner: Yuebing Zheng, The University of Texas at Austin

29th Annual Conference
of the IEEE Photonics Society

2-6 October
Hilton Waikoloa Village
Waikoloa, Hawaii USA
General Chair

Thomas Clark
JHU Applied Laboratory, USA

Member-at-Large

Hilmi Volkan Demir
NTU Singapore, Singapore and
Bilkent University, Turkey

Program Chair

Amr Helmy
University of Toronto, Canada

www.IPC-IEEE.org
www.PhotonicsConferences.org
www.PhotonicsSociety.org
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IEEE Photonics
Society
Co-Sponsored
Events
Information
Technology
Solutions

2016
PHOTOPTICS

17-19 February
2016 4th International Conference on Photonics,
Optics and Laser Technology
Rome, Italy
Photoptics.org

OFC

NOC

20-24 March
2016 Optical Fiber Communications
Conference and Exhibition
Anaheim, California USA
OFCconference.org

1-3 June
2016 21st European Conference on Networks and
Optical Communications
Lisbon, Portugal
NOC2016.iscte-iul.pt

CLEO

CSW/ISCS 2016

5-10 June
Conference on Lasers and Electro-Optics
San Jose, California USA
CLEOconference.org

LO

27 June—1 July
2016 International Conference Laser Optics
Saint Petersburg, Russia
LaserOptics.ru

NUSOD

11-15 July
2016 International Conference on
Numerical Simulation of Optoelectronic Devices
Sydney, Australia
NUSOD.org/2016
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ICP

14-16 March
2016 IEEE 6th International Conference on Photonics
Sarawak, Malaysia
ICP2016.photonicssociety.org.my
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26-30 June
Compound Semiconductor Week
& 43rd International Symposium on
Compound Semiconductors
Toyama, Japan
CSW-jpn.org

OECC/PS

3-7 July
21st Optoelectronics and Communications Conference/
International Conference on Photonics in Switching 2016
TOKI MESSE Niigata Convention Center, Japan
OECCPS2016.org

ICCE

27-29 July
2016 IEEE Sixth International Conference on
Communications and Electronics
Ha Long, Vietnam
ICCE-2016.org
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Publications

Announcing a Special Issue of the IEEE/OSA Journal of Lightwave Technology on:
MICROWAVE PHOTONICS
Submission deadline: 15 January 2016 Publication: October
2016
Scope:
This special issue covers all topics in the interdisciplinary field of microwave photonics. Microwave photonics is
concerned with the use of photonic devices, systems and techniques for applications in microwave and mm-wave
engineering, and also encompasses the development of high-speed photonic components. The field is
experiencing a healthy period of growth, driven by the recent interest in integrated microwave photonics and the
development of mm-wave photonics for future 5G applications. Topics of interest include (but are not limited to):
•
•
•
•
•

Radio over fiber systems and techniques
Photonic techniques for microwave signal generation, distribution and processing
High-speed photonic devices
Integrated microwave photonics
Applications to: biomedical engineering, instrumentation, radar, astronomy and other fields.

A portion of this issue will feature expanded versions of accepted papers presented at the 2015 International
Topical Meeting on Microwave Photonics (MWP 2015) in Paphos, Cyprus from October 26-29, 2015. This
meeting will include a workshop on “Radio-over-fiber for 5G and beyond – will it be digital, coherent or analog?”
A total of 9 invited papers and 1 tutorial reviews are envisaged, and we expect up to 41 regular papers. The
page limit for the invited papers will be ten pages, and seven pages for the regular papers. The tutorial reviews
will have a limit of 18 pages.

Submissions by website only: http://mc.manuscriptcentral.com/jlt-ieee
Manuscript Type: “MWP2015”
Submission questions: Doug Hargis, Journal of Lightwave Technology d.hargis@ieee.org
The Guest Editors are: Andreas Stöhr, Universität Duisburg-Essen, Dalma Novak, Pharad LLC, Christina Lim,
University of Melbourne and Cyril Renaud, University College London.
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Preliminary Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Parity-Time Photonics

Submission Deadline: December 1, 2015
Hard Copy Publication: September/October 2016
The IEEE Journal of Selected Topics in Quantum Electronics invites manuscripts that document the current state-of-the-art in ParityTime Photonics. Recent theoretical and experimental developments have demonstrated that ideas spawned from “Parity-Time Symmetry
Breaking” considerations have influenced a wide community of optics experimentalists, laser designers and photonic technologists advancing
the state-of-the-art in ultrafast reconfigurable photonic integrated circuits and next generation ultrafast low energy consumption light emitters.
The field came to exist from the merging of two avenues; first it judiciously solved one of the classic problems of the high loss optical
metamaterials structures, and, second, translated ideas from quantum field theory into the paraxial approximation for propagation of
electromagnetic waves. The parity-time paradigm was originally introduced in the framework of optical systems and next-generation photonic
integrated circuits in the late 2000’s. A series of manuscripts showed that it is possible even for non-hermitian hamiltonians to exhibit an entirely
real eigenvalue spectrum, as long as they are parity-time symmetric. The key question that the optics community posed was whether such
concepts were realized and implemented in the context of guided-wave optics. The answer was affirmative and such results can be achieved via
judicious designs that involve a delicate combination of optical gain or loss regions. Novel findings were investigated including abrupt phase
transitions, band merging, double refraction, beam splitting, power oscillations, non-reciprocity, phase-dislocations and discrete solitons.
Our special issue aims at showcasing all developments in this area. We will consider theoretical, numerical, and experimental papers that cover
but are not limited to these topics:
(A1) novel lasers and large scale photonic integrated circuits
(A2) optical isolators
(A3) photonic topological insulators,
(A4) plasmonic circuits based on parity-time designs,
(A5) coherent absorbers, couplers etc.
The Primary Guest Editor for this issue is Vassilios Kovanis, Virginia Tech, and the Guest Editors are Jennifer Dionne, Stanford University,
Anton Desyatnikov, Australian National University and Demetrios Christodoulides, CREOL, University of Central Florida.
The deadline for submission of manuscripts is December 1, 2015. Hardcopy publication of the issue is scheduled for September/October
2016.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following document are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper).
Manuscripts over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are
mandatory, photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating
the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Silicon Photonics

Submission Deadline: February 1, 2016
Hard Copy Publication: November/December 2016
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscripts in the area of Silicon Photonics. The
technology was envisioned with the fundamental premise that Silicon would provide the most mature integration technology and product
platform. These potentials have been echoed by many technical reports along with exciting press releases for various applications and markets
sectors with new opportunities in exploration. These are evidenced by the previous special issues of JSQTE, documenting the progress from
devices levels towards sophisticated integrated circuits. For last few years, the industry has been witnessing many exciting demonstrations of
Silicon Photonic based product prototyping from major players and particularly start-ups. The push for Silicon Photonics has taken place from
various angles, e.g., from long haul to medium, short distance data-centers which is also exploring various architectures keeping in view of this
new enabler strategically. Silicon Photonics is not only considered from cost or foot print angle competing with existing products, but also
leverages benefits of high level of integration and low power consumption to enable next generation products. These strongly suggest the
Silicon Photonics being a promising technology not only with viable technical sense, but also with commercial perspective for the next
generation energy-efficient, high-speed computing, information processing and communication systems.
Our special issue aims to continuously showcase the new developments in this area. The following topics are suggested but not limited:
 Exploration from system and new architectures perspective (e.g., data center, servers) with Silicon Photonics technologies
 Active and passive devices (e.g., waveguide structures, switches, WDMs, resonators, modulators, photodetectors, amplifiers, light
sources, and sensors; sub-wavelength structures); New developments in area of photonic crystals, plasmonics;
 Integrated optical circuits for datacom, RF-photonics, WDM networks and coherent communications with high baud rate devices and
high-order modulation format;
 Strategy and implementation status of optoelectronic integration (e.g., III-V laser, organic-Si devices, Isolators, optical-interposer,
2.5D/3D IC), and thermal management;
 Efforts in the technology development towards productization, e.g., low cost packaging, design enablement, test and yield enhancement;
 Quantum photonics devices and integrated circuits and their applications in communication and future computing;
 Novel concepts in device and integrated photonic circuits and applications, e.g., aerospace, automotives, bio-imaging, bio-photonics,
non-linear, mid-IR, spectrometers, opto-mechanical and opto-acoustic sensors, and
 Silicon photonic theory, modeling and simulations.
The Guest Editors are Guo Qiang Lo, Institute of Microelectronics/A*STAR/Singapore; Young Kai Chen, Bell Labs, Alcatel-Lucent, USA;
Andrew Poon, The Hong Kong University of Science and Technology, Hong Kong; and Takahiro Nakamura, PETRA, Japan, and Tao Chu,
Institute of Semiconductors Chinese Academy of Sciences, P. R. China.
The deadline for submission of manuscripts is February 1, 2016. Hardcopy publication of the issue is scheduled for Nov./Dec. 2016.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following document are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper).
Manuscripts over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are
mandatory, photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published
papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating
the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

2D Material Optoelectronics
Submission Deadline: April 1, 2016

Hard Copy Publication: Jan/Feb 2017
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of
2D Material
Optoelectronics. The purpose of this issue of JSTQE is to highlight the recent progress and trends in the research of 2D optical materials
and devices. Graphene, a single layer of carbon atoms assembled in a honey-comb lattice, has attracted significant attention from photonics
community since 2004, due to its strong interaction with light and potential applications in a broad wavelength range. Other than metallic
graphene, transition metal dichalcogenides (TMDCs) and insulating hexagonal boron nitride (hBN) also exhibit very interesting optical
properties and are widely explored. Recently the rediscovered 2D layered black phosphorus with a widely tunable bandgap by layer number
has joined the 2D materials family, leading to new opportunities in optoelectronics. Collectively 2D materials with very different properties
and their heterostructures offer numerous opportunities for the discoveries of new optical science and the realization of novel optical devices.
Specific areas of interest in 2D materials include (but are not limited to):
•
•
•
•
•
•
•

Light emitting diodes and lasers
Photodetectors and modulators
Ultrafast optical phenomena
Plasmonics
Non-linear optics
Integrations of 2D and traditional materials
Applications of 2D materials in communications, imaging, and sensing

The Primary Guest Editor for this issue is Fengnian Xia, Yale University, USA. The Guest Editors are: Qiaoliang Bao, Monash University,
Australia; Andres Castellanos-Gomez, IMDEA Nanoscience, Spain; Sven Höfling, University of St. Andrews, U.K., Alexander
Holleitner, Technical University of Munich, Germany; Grace Xing, Cornell University, USA.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the author(s)
on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available, the preprints
are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well before the hardcopy publication
date. These final versions have article numbers assigned to them to accelerate the online publication; the same article numbers are used for the print
versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper). Manuscripts over
the standard page limit will have an over length charge of $220.00 per page imposed. Biographies of all authors are mandatory, photographs are
optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
2) MS Word document with full contact information for all authors as indicated below:
Last name (Family name), First name, Suffix (Dr./Prof./Ms./Mr.), Affiliation, Department, Address, Telephone, Facsimile, Email.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously published papers.
Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified by clearly stating the distinction
between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Photonics for Sensing

Submission Deadline: June 1, 2016
Hard Copy Publication: March/April 2017
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of
Photonics for Sensing. The special issue of JSTQE aims to highlight the recent progress and trends in photonic technologies
for various sensing applications. Light has long been used for sensing, metrology, imaging, and measurement in human history.
The inventions of semiconductor sources and detectors, optical fibers and integrated optical waveguides in the last century have
led to the emergence of photonics. In the past few decades, the research and development in photonics has experienced a
significant growth, partially fuelled by its broad applications for accurate measurement of a wide variety of physical, chemical
and biological quantities. The latest advancements in new functional materials, high precision three dimensional (3D) micro and
nano fabrication techniques, and ultrafast and high power lasers have also greatly broadened the scope and possibility of
photonics to embrace many subfields such as whispering gallery mode microresonators, optofluidics, surface plasmon
resonance, surface plasmon polaritons, photonic crystals, metamaterials, etc. Consequently, the optical sensor field has quietly
gone through a revolutionary transition from the traditional discrete bulk optics to today’s integrated photonic devices and
structures with enhanced performance, functionalities, strengthened robustness, improved reliability and reduced cost. In this
special issue, manuscripts submissions are encouraged to share the latest progress and achievements in photonic technologies
for sensing applications. Papers are solicited on, but not limited to, the following areas:

•
•
•
•
•
•

Design, characterization, packaging and demonstration of novel photonic devices and structures for sensing applications
New photonic functional and structural materials for sensing applications
Novel methods to fabricate photonic sensors and key sensor components
Novel distributed sensing and networking methods
Novel photonic sensing mechanisms, sensor interrogation and signal processing methods
Investigation, characterization and mitigation of environmental effects, including harsh environments, using photonics
Multimodality and functional enhancement/expansion through integration of other functions such as nanomaterials and
microfluidics with photonic devices and structures for sensing applications

The Primary Guest Editor for this issue is Hai Xiao, Clemson University, USA. The Guest Editors are: Yunjiang Rao, University
of Electronics Science and Technology of China; Xudong Fan, University of Michigan, USA; Francisco J. Arregui, Public
University of Navarre, Spain; Xiaoyi Bao, University of Ottawa, Canada; Gerard Wysocki, Princeton University, USA.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded
by the author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully
citable. Once available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This
usually occurs well before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the
online publication; the same article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper).
Manuscripts over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are
mandatory, photographs are optional. See the Tools for Authors link:
www.ieee.org/web/publications/authors/transjnl/index.html.
2) MS Word document with full contact information for all authors as indicated below:
Last name (Family name), First name, Suffix (Dr./Prof./Ms./Mr.), Affiliation, Department, Address, Telephone, Facsimile, Email.
JSTQE uses the iThenticate software to detect instances of overlapping and similar text in submitted manuscripts and previously
published papers. Authors should ensure that relevant previously published papers are cited and that instances of similarity are justified
by clearly stating the distinction between a submitted paper and previous publications.
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Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS on

Terahertz Photonics

Submission Deadline: October 1, 2016
Hard Copy Publication: July/August 2017
The IEEE Journal of Selected Topics in Quantum Electronics invites manuscripts that document the current state-of-the-art in Terahertz
Photonics. Terahertz radiation, as generally defined in the frequency range of 0.3–10 THz, has attracted tremendous interest owing to
potential applications in imaging and spectroscopy for medical diagnostics and biology, broadband communications, security, defense, and nondestructive testing. Terahertz radiation falls between microwaves and light and shares some characteristics of both regimes. This intermediate
nature of terahertz radiation that bridges electronics and photonics has made it an important area of research with a broad range of applications
giving it an advantage over electromagnetic radiation in other frequency regimes. Terahertz radiation is sensitive to charged quasiparticles and
has distinct spectral signatures that have enabled an accurate study of phonon resonances and intraband transitions in two-dimensional
materials such as graphene. The properties of graphene in the terahertz domain have facilitated active terahertz photonic devices including
metamaterial and plasmonic resonators. Recent developments have also demonstrated terahertz radiation-based spin manipulation and
superconductivity in materials. Better performing terahertz sources have enabled either higher output powers, narrower pulses, or broader
frequency ranges. Several measurement techniques based on terahertz spectroscopy are now employed for fundamental materials research
giving rise to many interesting findings.
Our special issue aims at highlighting all developments in the broad area of THz photonics. We will consider theoretical, numerical, and
experimental papers that cover but are not limited to these topics:
(A1)
(A2)
(A3)
(A4)
(A5)
(A6)
(A7)
(A8)

Advances in THz sources and detectors
Unique spectroscopic techniques and systems
Progress in THz imaging, sensing, and communications
New phenomena in THz metamaterials, plasmonics, waveguides, photonic crystals, phonons, and nonlinearities
Novel THz materials, such as ferroelectrics, superconductors, nanostructures, and low- and two-dimensional materials
THz interactions with matter
Development of THz devices, components, and systems
Applications of THz radiation in physical and life sciences and industries

The Primary Guest Editor for this issue is Weili Zhang, Oklahoma State University, USA and the Guest Editors are Seongsin M. Kim,
University of Alabama, USA; Ranjan Singh, Nanyang Technological University, Singapore; Masayoshi Tonouchi, Osaka University, Japan;
Chao Zhang, University of Wollongong, Australia.
The deadline for submission of manuscripts is October 1, 2016. Hardcopy publication of the issue is scheduled for July/August 2017.
Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by the
author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardcopy publication date. These final versions have article numbers assigned to them to accelerate the online publication; the same
article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following document are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 8 pages for a contributed paper).
Manuscripts over the standard page limit will have an overlength charge of $220.00 per page imposed. Biographies of all authors are
mandatory, photographs are optional. Figures and tables should be embedded in print ready format. 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

Reports from the Invited and Postdeadline Speakers of
CLEO 2016
Submission Deadline: August 1, 2016
Hard Copy Publication: May/June 2017
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions from the Invited
and Postdeadline Speakers of CLEO 2016. The purpose of this issue of JSTQE is to highlight the technical contributions
from the areas of the conference related to Science and Innovations and Fundamental Science/QELS.
Specific areas of interest include (but are not limited to)
•

CLEO Science & Innovation Topics: Light-matter interactions and material processing, Advanced science and technology
of laser systems, Semiconductor lasers, Nonlinear optics, Terahertz technologies, Optical materials fabrication and
characterization, Micro- and nano-photonics, Ultrafast optics, Interconnects and signal processing, Biophotonics and
optofluidics, Fiber photonics, Lightwave communication systems, Optical sensing, and Optical metrology

• CLEO Fundamental Science/QELS Topics: Quantum optics, Metamaterials and complex media, Optical excitations and
ultrafast phenomena in condensed matter, Nonlinear optics and novel phenomena, Nano-optics and plasmonics, and
High-Field physics and attosciences
The Primary Guest Editor for this issue is Stefan F. Preble, Rochester Institute of Technology, NY, USA. The Guest Editors are:
Shaif Ul-Alam, University of Southampton, UK; Tsing-Hua Her, The University of North Carolina at Charlotte, NC, USA;
Jungwon Kim, Korea Advanced Institute of Science and Technology, South Korea; Howard Lee, Baylor University, TX, USA;
Kevin Tsia, The University of Hong Kong, HK; and Giuseppe Coppola, Italian National Research Council, Napoli, Italy.
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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Photonics Society
Field of Interest
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