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Editor’s
Column

IEEE Photonics Society

VIKRANT LAL
Welcome to the first issue of the Photonics Society newsletter for 2012. I hope everyone got a chance to spend
some time with friends and family during the holiday
season. In this issue, we have included two feature articles covering areas that have been attracting a lot of
interest of with the photonics community.
The first article comes to us courtesy of Dr. Marco
Santagiustina from the Univeristy of Padova, on behalf
of the GOSPEL consortium (“GOverning the SPEed of
Light” – www.gospel-project.eu). Slow light propagation in photonic devices has captured the imagination
of researchers for the last several years because of its potential applications. Dr. Santagiustina and his colleagues
present some of the recent and relevant progress in the
field.
Another area that has attracted a lot of research in
recent years is photovoltaics and is fast becoming a major
part of new green economy. Dr. Ryne Raffaelle, from the
Rochester Institute of Technology has written an excellent article on the role and impact of photovoltaics on
today’s economy. I hope you enjoy reading these articles.
We are always looking for ideas to make the newsletter better serve the needs of the community. Please send
any comments, suggestions or ideas for research highlights articles you may have to vlal@ieee.org
Vikrant Lal
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President’s
Column
HIDEO KUWAHARA

Introduction
As the newly appointed president of the prestigious IEEE Photonics Society, I feel a sense of honor, as well as tremendous
responsibility. As this is my first column in our IPS Newsletter, I welcome this opportunity to share my visions and various
thoughts on our Society with you, our members.
I realize that a president appointed to our Society who originates from the Asia-Pacific region, such as in my case, is rather
rare, but I believe it represents one facet of the recent trend of
globalization of the IEEE. I will dedicate my best efforts, as
the IEEE and especially IPS – or the former LEOS – covers the
field of technology that I am familiar with and in which my
expertise lies; I have worked in lasers and optical communications, since I joined the IEEE 34 years ago. As for my further
profile, please refer the President-Elect article in the Feb 2010
issue of this Newsletter. I would like to convey on this occasion
our sincere appreciation to Jim Coleman who strongly led us
during the last few years. Please refer to the web page on the
IPS site entitled “History” on our previous presidents’ achievements. I am quite sure Jim will continue to teach and advise us
as the Past President.
I also think a president from industry is seldom compared
with presidents from academia. The IEEE is going to strengthen its tie to industry, and I would like to continue to support
Jim’s efforts and achievements and enhance what he accomplished as former president of IPS.

Volunteers and staff
I would like to remind you that our Society’s activities are supported by numerous dedicated volunteers, such as our elected
members of the Board of Governors and our Vice Presidents,
who drive our leadership and core workforce, representing academia, industry, and governments on a global scale. We have
twelve members of our Board of Governors, who are elected by
IPS members and who serve three-year terms; four members
are newly elected annually. We also have valuable volunteers
including our Secretary Treasurer and five Vice Presidents who
are responsible for Membership Activities, Publications, Conferences, Technical Affairs and Finance & Administration. As
you know, each publication is supported by an Editor-in-Chief,
and many Associate Editors. Our team has a new society tagline of “Transforming science into technology”, which you may
have already seen on our website and in other related communication materials.
I would also like to take this opportunity to emphasize that
IPS is supported by approximately 18 excellent staff members,
led by Rich Linke, who are covering IPS administration, conferences and publication activities.

Photonics
Photonics technologies have become increasingly important
in recent years. As global societies become progressively
February 2012

more knowledge-based, using information and communication technology (ICT) photonics network technology increasingly supports the social infrastructure. Though such
social infrastructure investments on communication infrastructures seemed to slow in progress in the 10 years after
the ICT bubble burst. I think the explosive growth of data
traffic attributable to the widespread popularity of smartphones and various cloud services will inevitably require
huge- bandwidth networks spanning the entire world. Also,
optical interconnect technology is becoming inevitable for
future computer systems, and our former High Speed Workshop will be upgraded in scale to the Optical Interconnect
Conference beginning 2012. Silicon photonics may also be a
big technology with the potential of 1/1000 size reduction.
The IEEE Photonics Conference (IPC), formerly known as
our Annual Meeting, is our flagship conference and we must
keep this conference attractive. Last year at IPC2011, a planar Silica waveguide having record low propagation loss
(below 0.1 dB/m) was presented in the post-deadline session; and we are entering into a new era in integrated photonics. New illumination technologies, such as white LEDs,
are progressing in efficiency and adding new capabilities
such as visible light communication. New display technologies are covering advanced human-machine interfaces, and
realizing large-scale sophisticated displays and 3D displays.
Photovoltaic technology is, needless to say, changing the
energy supply portfolio of the entire globe. Especially in
Japan, PV is becoming a major trend with some legislative
support after the Great East-Japan Earthquake and Tsunami
disaster on March 11th, 2011, and the consequent nuclear
power plant accidents.
Technology trends or “roadmaps” will be a good starting
point to discuss our thoughts or visions. By having those visions in common, we may be able to lead discussions or to send
some messages in various scenes in our society or even to governments. Our technical expertise will play a significant role
in the coming information and communication society. We
should continue to ask ourselves: what can photonics technology provide to benefit humanity?

Society status
Our IPS has more than 6000 members. Though this figure has
somewhat decreased in recent years, likely due to the global financial situation, it is still a large number covering communities
all over the world in this technical field. Membership in evolving countries – such as some countries in the Asia-Pacific – is
rising, although it is not yet a steady increase. In contrast, U.S.
membership is slightly decreasing. These trends represent recent
globalization in our IPS. We must have some strategic and costeffective means to enhance member services. Jim has initiated
that dialogue, and I wish to actively continue and pursue this
within IPS.
IEEE PHOTONICS SOCIETY NEWSLETTER
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Our new society name, the IEEE Photonics Society, may
require some time to become well-recognized, as was our
former Society name. I would like our Society to actively
promote this name so that IPS will become more familiar as
one of the IEEE societies. I would also like to drive efforts
to raise industry recognition of IPS as well. As for publications, time reduction from paper submission to actual publication is also strongly requested in the rapidly progressing
and competitive world. The trend to open access is also a
big wave where readers can freely access a manuscript while
publication cost is covered by authors. The importance of
our IPS website is also growing and undergoing various
enhancements, but I believe we should continue to strive
to realize a more content-rich and informative IPS website.
Though we will certainly aim to plan and implement vari-

I E E E

ous modifications ourselves, we of course welcome member
feedback and suggestions to make our website more attractive and comprehensive in our message, including for members whose first language is not English.
When this newsletter is published, OFC/NFOEC2012, one
of the largest events in our portfolio will be nearly upon us.
As a researcher truly fond of photonics, I sincerely hope that,
with collaborative efforts, we can nurture this precious research
community, where I have been raised, to share with current and
future young researchers around the world.
With Warm Wishes,
Hideo Kuwahara
Fellow
Fujitsu Laboratories Ltd.
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Research Highlights

Slow Light Devices and Their Applications to
Microwaves and Photonics
M. Santagiustina1, G. Eisenstein2, L. Thévenaz3, J. Capmany4, J. Mork5,
J.P. Reithmaier6, A. De Rossi 7, S. Sales4, K. Yvind5, S. Combrié7, J. Bourderionnet7
Abstract – Recently developed, highly effective technologies
enabling slow light propagation as a tunable feature in photonic devices, are reviewed. Several applications in ICT are also
demonstrated. Controlling the group velocity of light offers a
broadband solution to a necessary functionality in microwave
and millimeter wave systems: a tunable time-delay/phase-shift
line. Moreover, slow light can highly enhance the nonlinearity,
thus opening the way to on chip, nonlinear photonics.

The paper first presents some practical SL devices and then
shows how they can be applied to achieve unique features both
in MWP and photonics.

II. Slow Light: Physical Principles
First of all, it is useful to briefly introduce the fundamental
principles of SL. For a wave-packet travelling in a medium or
waveguide, SL entails the modification of the group velocity

I. Introduction

1

CNIT – Università di Padova, Padova (Italy),
Technion, Haifa (Israel),
3
Ecole Polytechnique Fédérale de Lausanne, Lausanne (Switzerland),
4
Universidad Politécnica de Valencia, Valencia (Spain),
5
Technical University of Denmark, Lyngby (Denmark),
6
University of Kassel, Kassel (Germany),
7
Thales R&T, Palaiseau (France)
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Slow light (SL) refers to the possibility of controlling the group
velocity of an optical signal, which can be achieved by modifying the dispersion of the medium or by designing the guiding
structure [1]. The record (17m/s) in slowing down light group
velocity was obtained through the electromagnetically induced
transparency (EIT) [2]. Though the cryogenic temperatures
and the very narrow bandwidth of EIT prevented the direct
applications in the Information and Communication Technologies (ICT) domain, the results of ref. [2] fostered the search
for SL devices at room temperature and with much broader
bandwidth, like semiconductor waveguides [3, 4], optical fibers [5, 6] and coupled cavities [7, 8]. SL has been initially
considered as a route to optical buffering; however, the intrinsic limitations of SL hinders its application in high bit rate
telecom routers [9]. Nonetheless, the potential of SL in ICT
applications is huge, as it will be shown here.
In the field of microwave-photonics (MWP), in which photonics is exploited to process microwave signals, breakthrough progress has been demonstrated [10, 11]. In MWP, SL enables a continuous tuning of the phase-shift or time delay of the microwave
signals that modulate the optical carrier, with very low losses and
distortion and over bandwidths that can be incomparably larger
than those provided by electronic devices of comparable cost.
As for photonics, the striking property of structural SL to
enhance optical nonlinearities is playing a major role in the
progress toward on-chip, all-optical signal processing [12].
In this article, we will highlight the most recent and relevant research advancements in SL, in particular those obtained
in the Future and Emerging Technology research project
“GOSPEL” of the 7th European Framework Programme [13].
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Figure 1. Typical frequency dependence of the real part
(blue curve) and imaginary part (green curve) of the propagation constant k, and of the group velocity (red curve), in
material SL, (a) (G resonance linewidth; Dv frequency detuning from resonance v0; g gain coefficient, k0 5 k(v0), c
light phase velocity in the medium) and in structural SL, (b)
(DV band-gap).
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where k 1v 2 is the wavenumber, c0 is the
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micro heater.
6

IEEE PHOTONICS SOCIETY NEWSLETTER

III. Devices for Slow Light
In this section some recently developed SL devices, specially
targeted to MWP and photonics applications, are presented.
In SOAs the control of the light group velocity is realized
by using CPO effects [3, 4, 19]. In particular, the phase-shift
induced on the modulating signal at the photodetector (see
also Fig. 5) can be enhanced by suppressing one of the mixing
optical waves by filtering the signal just before photodetection,
and by cascading a few of such devices, like in Fig. 2. In ref.
February 2012

IV. Applications to Microwaves
and Photonics
The advantages presented by an optical delay line in microwave
signal processing are well known [31]. The microwave, or millimeter waves, modulating an optical carrier occupy a small fraction of the optical spectrum, so they are barely affected by losses
February 2012

(a)

(b)

Figure 5. (a) high-quality InP PhC; hole distance is about
500nm, hole diameter 200 nm. (b) mode adapter to reduce coupling losses.

(a)
Intensity (Aribitrary Units)

[19] it has been demonstrated that full phase tuning (0–2r),
for microwave signals in the band 9–40 GHz can be achieved.
The tuning curve is linear with SOA applied current and low
amplitude distortion occurs (Fig. 3). An interesting alternative
to increase the integration and reduce the power consumption
of SL-based MWP phase shifters is represented by silicon-oninsulator (SOI) micro-ring resonators (MRR), previously used
for photonic delay lines [8]. By tuning the resonance frequency, through temperature changes, full MWP phase tuning can
be achieved (Fig. 4) over 40 GHz [20, 21].
The potential of photonic crystal waveguides (PhCWs) in
SL is enormous [17] because these devices, through the dispersion engineering, can provide large group index (ng up to 100)
with very low distortion (GVD less than 1ps2/mm). High quality membrane PhCWs for SL can be realized in silicon [17, 22]
or III-V semiconductors [23].
The use of III-V compounds is particularly attractive for
two reasons. The first is that losses can be minimized in such
waveguides. In fact at telecom wavelengths (,1.5nm) the
contribution of two-photon absorption is small [23].
Moreover the quality of membrane PhCW realized in IIIV materials (Fig. 5 (a)) has reached state-of-art quality, with
respect to surface roughness, another major contribution to
losses in the SL regime [24]. Finally, the design of special mode
adapters (Fig. 5 (b)) has finally reduce total insertion losses for
mm-long waveguides to about 6 dB.
The second reason for using III-V compounds is clear: they
are electro-optical and active materials, a property that might
enable to achieve new functionalities in integrated, compact
and robust devices. To this aim it will be fundamental to develop the ability of placing quantum dots (QDs) in specific
positions within the PhC. An example of the result of site-controlled epitaxy of InAs QDs on pre-patterned GaAs substrates
[25] is shown in Fig. 6.
We also note that the combination of structural and material SL can be beneficial. It has thus been predicted that by
incorporating QDs in a PhC waveguide, the structural PhC
dispersion can be used to enhance the weak, but readily tunable, SL effect due to EIT in QDs [26].
Optical fibers are very convenient devices for SL and SBSbased SL [4, 27] is a very flexible tool for manipulating MWP
signals, as it will be shown in the following section. Moreover,
the possibility of storing with high fidelity the optical wave (both
amplitude and phase) in the acoustic wave (the so-called dynamic Brillouin grating – DBG) opens unprecedented chances for
all-optical signal processing [28]. OPA is also very attractive for
microwave and millimeter waves, because of the extremely large
bandwidth for delay (more than 100 GHz). However, random
birefringence, which causes a polarization mismatch between
the pump and the signal waves, must be controlled and special
fibers, very difficult to produce, are required [29, 30].

8,000

200 nm Grid
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6,000
5,000
4,000
3,000
930 935 940 945 950 955 960 965 970
Wavelength (nm)
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Figure 6. AFM image (a) and μ-PL spectroscopy (b) of 1.5 ML
QDs on patterned substrate with 200 nm distance between the
holes.

and dispersion. So far, the inability to tune the delay has been
the main limitation of optical delay lines. SL devices solve this
problem and tunable phase-shift or time-delay for microwaves
and millimeter waves can be achieved, as sketched in Fig. 7.
The fine tuning of the phase shift provided by SL can be
exploited for the control of the emission of opto-electronic oscillators (OEO). The OEO loop is made of an optical section,
typically a fiber that, by increasing the cavity Q factor, highly
improves the purity of the microwave signal and by an electrical
feedback (from the photodetector to the modulator – Fig. 8).
SOAs SL devices inserted in the optical section enabled the
fine tuning of OEO [32], retaining high spectral purity and
device compactness (Fig. 9).
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integer). The SL devices, based on SOAs
and SOI MRR enabled the full tuning
of the notch, without distortion of the
Microwave
spectral response in the microwave band
Signal Generator
(Fig. 10, (b)).
(Pulses, Carrier, Etc.)
The SOA-based filter (controlled in
current) presents a fast reconfiguration
time (from hundreds of ps to a few ns).
Tunable
Optical
Modulator
Photodetector
Laser
MRR realization is thermally controlled,
Delay
so reconfiguration time is typically slowΔτ = Δφ/(2πΩRF)
er but power consumption very reduced
(see also Fig. 4). Low power and fast reDelayed
Pulses
Δτ
Δφ
configuration time devices are under reor
Phase-Shifted
alization by using electrically controlled
Carriers
silicon micro-disks [34].
SBS in fibers can be also exploited
to realize MWP filters, in particular
Figure 7. A tunable time delay imposed to the envelope of the optical carrier by a SL
with variable free-spectral range, by
device is translated into a phase-shift or time delay for the electrical signal after photoexploiting
the so called separate cardetection.
rier tuning (SCT) technique [35] in
which this narrow band effect can be effectively applied to
SL devices have fully shown their breakthrough potenthe sidebands of the modulated optical wave; an example
tial, in the realization of MWP tunable filters. If a two-tap
is given in Fig. 11.
MWP filter is considered (Fig. 10, (a)), with T the tap time
SCT has proved to be very powerful also in generating andelay, the electrical transfer function (i.e. from the input to
other
MWP function, i.e. a phase shift linear with frequency,
the modulator to the photo-detector output) is given by
0 H 1 V2 |2 5 0 1 1 exp 1 jVT 2 0 2 5 2 312cos 1 VT 24 [33], i.e. the
to obtain true time delay (TTD) for radar beam steering.
SOAs, MRR and SBS in fibers can be all exploited. In SBS
device is a notch filter at frequencies V 5 1 2N 1 1 2 p/T (N
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Figure 8. Experimental setup of an OEO, including a SL, SOA in
the optical section.
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Figure 9. Tuning of a MWP, 10 GHz, OEO by means of SL in
SOA.
8

50/50

SMF

PD

SOA

–2

EDFA

DC

50/50

DSF

MZM

IEEE PHOTONICS SOCIETY NEWSLETTER

Figure 10. (a) experimental setup of a 2-tap MWP filter; SL
SOA device was inserted in one of the branches of the filter.
(b) tuning of the MWP notch filter by changing the SL SOA
injected current.
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Figure 13. (a) FWM experimental spectrum in a GaInP PhCW
of L 5 1.3 mm length [pump, at 1537.5 nm, has 32 ps duration
and peak power 0.3W (black curve) and 1.1W (red curve); signal, at 1540.5 nm, is a CW of 6.5mW]. (b) conversion efficiency
from signal to idler h 5 Pi(L)/Ps(0) as a function on input peak
power.

it is also worth to mention SL applications to photonic signal
processing.
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10 ns delay, at any arbitrary central frequency, with an instantaneous bandwidth of 100 MHz have been reported [36].
When larger bandwidths are required SOAs proved much
more suitable [37] as well as SOI MRR, that are under investigation. Finally, large time delays, limited only by the fiber
length, can be achieved through the reflection from a DBG,
because the DBG can be simply created anywhere within
the fiber [38]. This technique has been also used to realize a
self-synchronizing device for asynchronous all-optical packet
switching [39].
TTD functionality in PhCWs is extremely promising, improving the compactness, the intrinsic parallelism, the robustness, with a continuous tuning of the delay, a fast reconfiguration time and a huge bandwidth.
A tunable TTD up to about 100ps has been realized over
a very broad bandwidth [40], that actually extends over more
than 40 GHz (in Fig. 12 measurement was limited by VNA
bandwidth). Tuning is simply achieved by modifying the laser
wavelength.
Besides the demonstrated impressive capabilities of SL to
improve the functionality and performance of MWP devices,
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0

Figure 11. Measured (circles and crosses) and simulated (dashed
lines) MWP filter frequency response at about 30 GHz, using
SBS tunable delays.
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Figure 12. Tuning of TTD in a low loss PhCW.
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V. Conclusions
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Figure 14. (a) setup to achieve TTR in polarization maintaining optical fibers. (b) time
reversal of an optical waveform, achieved with 100W peak pulses of about 2 ns duration. Ideally time reversed experimental input waveform (blue dashed curve); experimentally reversed waveform (green curve); simulation with experimental parameters
(black curve).

Among the devices mentioned in Sec. III, PhCWs are a
paradigmatic example of structural SL, in which nonlinearity enhancement is made possible [12, 18]. The most impressive results on the nonlinearity enhancement have been
first achieved in third-harmonic generation [41], soon after
in four-wave mixing (FWM) [42, 43, 44, 45] and finally
with the first-ever observation of temporal solitons in a
short waveguide [46]. In particular in FWM, SL enhancement scales approximately with ng2 (the exact scaling has
been actually determined in ref. [43]); so, when ngb30 an
enhancement of almost three orders of magnitude is possible. In Fig. 13, a record FWM wavelength conversion efficiency of – 6.8 dB is demonstrated in a GaInP PhCW, of
1.3 mm length [45]. So, FWM can be actually exploited for
high speed, on-chip, all-optical signal processing as shown
by other groups [47,48].
It is also very interesting to finally mention the unconventional signal processing functionalities, such as true time reversal (TTR) [49], real time differentiation and integration [50],
that were achieved through DBGs. The principle of TTR [49]
is depicted in Fig. 14 (a).
The data input waveform, is first stored in the DBG created
through SBS interaction with a writing pulse. Then, a reading
pulse co-propagating with the data waveform is backscattered
by the grating. So the portion of the data waveform stored last
is the first to be read and TTR is achieved. As for all-optical
calculus it can be achieved by using a properly selected read
pulse [50]. The experiments of [49, 50] were realized in optical fibers, however very promising on-chip realization can be
foreseen with chalcogenide waveguides [51].
10
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Slow light techniques provide promising
solutions for tunable and broadband time
delay or phase shift lines, for microwave and
millimeter wave systems. Moreover, the enhancement of nonlinearity and the capability of storing light provide promising routes
towards achieving on-chip all-optical signal
processing in photonic devices.
Here, the most recent results, in particular those obtained in the European
project “GOSPEL”, devoted to develop
slow light technologies and to demonstrate their applications, have been presented. The microwave-photonic slow
light devices show performance that are
already superior to their electronic counterparts, and include several integrated
solutions. The project also developed
new solutions in the field of all-optical
signal processing, with extended performance and functionalities.
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tion costs have also been fueling this revolution. For example,
within the last year new world records for III-V, CIGS, OPV,
and CZTS cells have been realized. In fact, III-V multijunction
solar cells have been improving at ~ 1% absolute efficiency per
year and CIGS has been increasing at about ~ 0.3% per year for
the last decade. In addition, some new technologies are posting
nice gains such as organic photovoltaics which are rapidly approaching 10% and improving at about 0.8%/year, and CZTS
which have already exceeded the 10% mark. Crystalline Si PV
which continues to dominate the world-wide PV market has
made tremendous advances in the photovoltaic efficiency with
as-produced production modules exceeding 20% in some cases,
while also making significant progress on cost reduction. These
cost reductions come from a combination of improved wafering
technologies such as diamond wire sawing as well as a number
of cost saving advantages that come from economies of scale.
Although the U.S. has been lagging behind the rest of the
world in terms of adoption of solar energy, the current rapid
growth of PV deployments in the U.S. is not terribly surprising when one considers we have the best solar resource of any
of the any of the G8 countries (see Figure 2). However, the
U.S. must contend with the fact that it currently has one of
the most well developed and heavily subsidized conventional
energy infrastructures in the world, which provides the U.S.
with some of the lowest regional electricity prices, making
the competitive bar higher in the U.S. as compared to many
countries. That being said, there are already areas in the U.S.
today, primarily in the southwest, where the combination of
high solar insolation and high regional electricity rates that
make PV competitive with conventional sources of electricity.
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The escalating global demand for energy and the continued negative impacts of climate change and environmental degradation
have created a “perfect storm” for the rapid escalation of the new
energy economy. Due to its research and development and resource
advantages, the United States is poised to be a leader in this expansion, creating new high growth industries, while also greatly
reducing our environmental footprint. In particular, the American
photovoltaics/photonics industry is in an excellent position to be
at the vanguard of the transformation of our energy sector.
It is expected that the U.S. will invest over $3 trillion
dollars in transforming our electric power plants, fuel refineries, and transmission and transportation infrastructure over
the next decade.1 In addition, trillions more will be spent on
producing more energy buildings, appliances, and vehicles. If
invested in cleaner, more energy-efficient technologies these
resources could go a long way towards addressing the anthropogenic emissions of CO2 and other pollutants believed to contribute to global warming.2 Furthermore, it is believed that
many of the new technologies required to transform the way
we currently generate and use energy can be adopted at little or
no net cost to the economy, and actually serve as a competitive
advantage in the global “new energy economy.”3
One obvious source of energy that undoubtedly will play a
significant role in the new energy economy is electrical energy
generation through the direct conversion of sunlight to electricity using photovoltaics (PV). This is a rather simple assumption
to make if one considers the tremendous rate of growth in photovoltaic deployment over the recent past. Solar electric energy demand has grown at an average of 40% per annum over the past 10
years (see Figure 1). Coupled with significant improvements in
solar cell conversion efficiencies and dramatically reduced manufacturing costs, these results have combined to generate explosive
growth within both the U.S. and global PV industry. In fact,
grid-connected PV installations in the U.S. grew by 878 MW or
102% from 2009 to 2010. This now brings the cumulative installed PV capacity in the U.S. to 2.1 GW.5 In addition, the manufacturing of PV components in the U.S. increased substantially
year-over-year for wafers (97% growth), cells (81% growth), and
modules (62% growth).5 Globally, over 17 GW of new PV was
installed in 2010, more than 130% growth over 2009.
The explosive growth in the PV marketplace is due to a
combination of several factors. The skyrocketing costs of conventional sources of energy and concerns over the environmental impact of these sources are somewhat obvious. However,
significant improvements in photovoltaic technology coupled
with significant reductions in PV manufacturing and installa-

Year

Figure 1. PV production as a function of year.4
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Figure 2. (a) U.S. direct normal solar insolation versus (b) European direct normal solar insolation.7

In addition, there has been significant growth in manufacturing capacity of thin film photovoltaic technologies, which may
well have the necessary attributes to surmount the higher bar.
As impressive as all the gains in solar deployments, many
feel that there is still much more that can be done to reduce
the cost of installed solar electricity. The U.S. Department of
Energy (DOE) is supporting efforts by private companies, academia, and national laboratories to drive down the cost of solar
electricity to about $0.06 per kilowatt-hour. This in turn will
enable solar-generated power to account for 15–18% of America’s electricity generation by 2030. For example, DOE SunShot
Initiative aims to dramatically decrease the total costs of solar
energy systems by 75%, or around a $1/W before the end of the
decade. Reaching this goal will make solar energy cost-competitive with conventional forms of electricity without subsidies
and enable widespread deployment across the United States.6
If PV manufacturing costs can be reduced to at or near $1/W,
then unsubsidized PV payback times should be less than 10
years for almost all of the nation.7 With standard warranties of 25
years in the industry, this means that consumers would see a nice
return on their investment over the subsequent 15 years or more,
not to mention the significant amount of CO2 emissions that
would be displaced. However this type of a PV price point will
require not only continued improvements in device efficiency
and reductions in manufacturing costs, but will also require substantial reduction is the balance of systems, power electronics,
and non-hardware or so-called “soft” costs associated with PV
(i.e., permitting, installation, etc.). Currently the non-module
and soft costs account for approximately 50% of the total costs
of an installed array. So, based on today’s distribution of costs the
module would have to sell for $0.50/W to achieve a $1/W installed cost. Assuming an average national insolation, this would
require that the module costs are 80–100 $/m2 with efficiencies
of 16–18%. (Similar prices could be achieved with higher cost
materials if the efficiencies were proportionally higher or with
lower efficiencies if the cost were proportionally lower.)
It is anticipated that the continued growth of the PV industry will also provide significant opportunities for the broader
14
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photonics community. For goals of the SunShot initiative to be
fully realized, substantial improvements in both device performance and reliability are required. These improvements will
most likely come from a combination of new materials, better
device designs and contacting schemes, improved defect passivation, and better photonic management through improved
AR coatings and back-side photon recycling.
In conclusion, the prospects for transforming the way in
which we produce energy have never been better. We now have
a $300 Billion worldwide solar energy industry that is growing
by leaps and bounds. It is true that it still faces many challenges, but we no longer have to wonder if a sustainable solar
industry will ever emerge. The introduction of new photonic
approaches to the technical improvement of what are now the
most prevalent photonic devices on the planet will only prove
to further support emergence of this industry. An industry
that is directly addressing the most pressing challenge of our
time – that of cost-effective, reliable electricity for all.
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News
Newly Elected Members to the
Board of Governors 2012–2014
Sébastien Bigo is the Director of
the Optical Communications Department in Alcatel-Lucent Bell
Labs, in France. He served or has
served as Member of the technical committees of LEOS Annual
Meeting (6 years, 2001–2006),
of Topical Meeting on Optical
Amplifiers and their Applications
Sébastien Bigo
(OAA, 2002–2004), of European
Conference on Optical Communication (ECOC, since 2006), of an IEEE/Photonics Summer Topical Meeting (2008), of IEEE Globecom (since
2010). He was Guest Editor of a special issue of the Proceedings of the IEEE devoted to optical communications
in 2006. Since 2007, he has been defending the interest of photonics in the Photonics 21 lobbying association
(involving all major European stakeholders from industry
and academia across all fields of photonics) towards the
European authorities.
Sébastien Bigo received an engineering diploma in
photonics from the Institut d’Optique Graduate School in
1992. In 1996, he was awarded a PhD degree for his work
devoted to all-optical processing and soliton transmission.
He joined Alcatel Research & Innovation (now AlcatelLucent Bell Labs) in 1993, while being a student at the
University of Besançon, France. In 1997, the focus of his
research shifted to high-capacity terrestrial fiber systems.
He conducted large-scale demonstration experiments, at 10
Gbit/s, 40 Gbit/s and 100 Gbit/s data rates. He has authored
and co-authored more than 210 journal and conference papers, and has 32 patents. His team holds 25 transmission
records; all acknowledged in the selective post-deadline sessions of major international conferences. With three other
colleagues, he authored the reference book, Erbium-Doped
Fiber Amplifiers: Device and System Developments, New
York: J. Wiley & Sons, 2002. He received the Général Ferrié Award in 2003 from the French ICT Society and the
IEEE/SEE Brillouin award in 2008, the second prize of the
2010 Chéreau-Lavet Inventor-Engineer Award, and finished among the three finalists of the France’s Engineer-ofthe-year contest in 2011. He teaches optical communication in several graduate schools in France.
Andrew Kirk (M‘97) is Chair of the Department of Electrical and Computer Engineering, McGill University,
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Montreal, Canada and Director of
the McGill Institute for Advanced
Materials and is appointed at the
university as a James McGill Professor. He was Chair of the IEEE
Photonics Society Nanophotonics
Technical area from 2008–2010
and was responsible for coordinating the nanophotonics program for
Andrew Kirk
the annual meetings during that
period. He was Chair of the Special
Symposium on Plasmonics and Metamaterials (2008 Photonics Society Annual Meeting) and has also served on various IEEE, OSA and SPIE conference program committees.
Since 2008, he has been a member of the Meetings Council of
the IEEE Photonics Society and also serves as a member of
the Young Investigator Award committee.
Andrew Kirk has over twenty years of experience of research in a wide variety of fields in photonics, including
photonic integrated circuits, diffractive optics, parallel optical interconnects and optical biosensors. He is author of
over two hundred technical articles in journals and conference proceedings, including three book chapters and he also
holds several patents. He received the BSc. degree in Physics from the University of Bristol in 1989 and the Ph.D.
degree in Physics from King’s College London in 1992. He
was awarded a JGF Fellowship to undertake post-doctoral
research at the University of Tokyo, Japan, in 1993 and
subsequently carried out post-doctoral research at the Vrije
Universiteit Brussel, Belgium. He joined McGill University in 1996 and served as Associate Dean of Research and
Graduate Education in the McGill’s Faculty of Engineering
at McGill from 2006 to 2011. He has also devoted significant effort to undergraduate teaching and has twice been
awarded the Principal’s Prize for Excellence in Teaching at
McGill. He has worked as a consultant for several companies including Texas Instruments and Accelight Networks
and has provided technical training to a wide range of organizations including JDS Uniphase, Corning Incorporated
and Nortel.
Fumio Koyama (M’85 – SM’05 – F’08) is a Professor/Director of Photonics Integration System Research Center,
P&I Lab., Tokyo Institute of Technology, Japan. He is an
Associate Editor for IEEE/OSA Journal of Lightwave Technology (2011) and a topical editor for OSA Optics Letters
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(2009), and was the Guest Editor
of IEEE JSTQE (2002 and 2007).
He has served as the IEEE David
Sarnoff Award Committee Member
(2009–2011). He also has served
on various committees, including
General Chair (2010), Program
Chair (2008) and Sub-committee
Chair (2006) of IEEE International
Fumio Koyama
Semiconductor Laser Conferences,
Sub-committee Co-Chair of ACP
2009–2010, Steering Committee Member of CLEO Pacific-Rim (2003–2011), CLEO/QELS TPC member (2006–
2008), LEOS Annual Meeting TPC member (1998–2003),
General Co-chair (2007) and Program Co-chair (2005)
OECC. He is the vice-chair of IEEE Photonics Society Japan Chapter and Board Member of IEEE Tokyo Section.
He serves as President of Electronics Society, the Institute
of Electronics, Information and Communication Engineers
(IEICE), Japan in 2011.
Fumio Koyama received the B.E., M.E., and Ph.D.
degrees from the Tokyo Institute of Technology, Tokyo,
Japan, in 1980, 1982 and 1985, respectively. His current
research interest includes VCSEL photonics, photonic integrated waveguide devices, optical MEMS devices, and
related semiconductor micro/nano fabrication technologies. From 1992 to 1993 he was with AT&T Bell Labs,
Crawford Hill, as a visiting researcher. He has authored or
co-authored more than 800 journal papers/international
conference papers, including more than 60 invited papers.
He is one of ISI’s highly cited researchers. He received the
IEEE Student Paper Award in 1985, the IEEE Electronics
Letters Premium in 1985 and in 1988, the Paper Awards
from the IEICE of Japan in 1990, 2002, 2004 and 2007,
the excellent review paper award from the Japan Society
of Applied Physics in 2000, Marubun Scientific Award
from Marubun Research Promotion Foundation in 1998,
the Ichimura Award from the New Technology Development Foundation in 2004, the Electronics Society Award

from the IEICE of Japan in 2006, the prize for Science
and Technology from the Minister of Education, Culture,
Sports, Science and Technology in 2007 and IEEE/LEOS
William Streifer Scientific Achievement Award in 2008.
He is Fellow of IEICE, Japan and the Japan Society of Applied Physics.
Peter Smowton (M’00-SM’07) is
Professor in the School of Physics
and Astronomy, Cardiff University,
UK and his scientific interests encompass all aspects of the design,
fabrication and characterization of
optoelectronic devices.
He has served on a wide variety of conference programme committees and will be Programme
Peter Smowton
Chair for the IEEE International
Semiconductor Laser Conference 2012 and Programme
Co-Chair for CLEO 2013. He also serves on the organizing committee of Photonics West. He is a member of the
editorial board of the IOP journal Semiconductor Science
and Technology and of the Institution of Engineering and
Technology journal IET-Optoelectronics and has acted as
Guest Editor and co-editor and, most importantly, reviewer for the mainstream photonics journals.
Peter Smowton received the BSc. (Physics and Electronics) from UWIST in 1987, spending 12 months at Philips Research Labs, UK. He received the PhD in Electronic
Engineering from University College, Cardiff in 1991 for
work on laser frequency stabilisation in conjunction with
Renishaw Ltd. During postdoctoral research positions in
both university Engineering and Physics departments he
worked on semiconductor device fabrication, on modelling
and design and on material and device characterisation before becoming an academic (1998 and full Professor 2008)
at Cardiff. He has published over 200 refereed journal and
conference papers and 3 book chapters and continues to
work closely with industry.

Petition for Candidates for Election to the
Photonics Society Board of Governors
Petitions for candidates for the next Photonics Society
Board of Governors election must be received by the Photonics Society Executive Office no later than April 1, 2012.
The Petition must bear the signatures of one percent of the
February 2012

members of Photonics Society as of January 1, 2012, and an
indication by the candidate of his/her willingness to serve if
elected. Printed name, signature and IEEE member number are required for all individuals signing the petition.
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Call for Nominations reminder!
IEEE Photonics Society 2012 Awards
The deadline for submitting nominations for the Aron
Kressel Award, Engineering Achievement Award,
Quantum Electronics Award, and the William Streifer
Scientific Achievement Award is April 5.
The nomination form, awards information and a list of
previous recipients are available on the Photonics Society
web site:
http://www.photonicssociety.org/award-info
http://www.photonicssociety.org/award-winners
The Aron Kressel Award is given to recognize those individuals who have made important contributions to optoelectronic device technology. The device technology cited is
to have had a significant impact on their applications in major practical systems. The intent is to recognize key contributors to the field for developments of critical components,
which lead to the development of systems enabling major
new services or capabilities. These achievements should have
been accomplished in a prior time frame sufficient to permit evaluation of their lasting impact. The work cited could
have appeared in the form of publications, patents products,
or simply general recognition by the professional community that the individual cited is the agreed upon originator
of the advance upon which the award decision is based. The
award may be given to an individual or group, up to three
in number. The award is administered by the Aron Kressel Awards Committee and presented at the IEEE Photonics
Conference, formerly known as the Photonics Society Annual Meeting.
The Engineering Achievement Award is given to recognize an exceptional engineering contribution that has had
a significant impact on the development of lasers or electrooptics technology or the commercial application of technology within the past ten years. It may be given to an individual
or a group for a single contribution of significant work in

the field. The intention is to recognize some significant engineering contribution which has resulted in development of
a new component, a new processing technique, or a new engineering concept which has had a significant impact in either bringing a new technology to the market, significantly
improving the manufacturability of a component or device,
or creating a new technology which will greatly accelerate or
stimulate R&D. No candidate shall have previously received
a major IEEE award for the same work. Candidates need not
be members of the IEEE or the Photonics Society. The award
will be presented at the IEEE Photonics Conference.
The Quantum Electronics Award is given for exceptional and outstanding technical contributions that have
had a major impact in the fields of quantum electronics and
lasers and electro-optics. This award is given for truly excellent and time-tested work in any of the fields of interest
of the Photonics Society. It may be given to an individual
or to a group for a single outstanding contribution or for
a long history of significant technical work in the field.
No candidate shall have previously received a major IEEE
award for the same work. Candidates need not be members
of the IEEE or the Photonics Society. The award will be
presented at the IEEE Photonics Conference.
The William Streifer Scientific Achievement Award
is given to recognize an exceptional single scientific contribution, which has had a significant impact in the field
of lasers and electro-optics in the past ten years. The award
is given for a relatively recent, single contribution, which
has had a major impact on the Photonics Society research
community. It may be given to an individual or a group
for a single contribution of significant work in the field.
No candidate shall have previously received a major IEEE
award for the same work. Candidates need not be members
of the IEEE or the Photonics Society. The award will be
presented at the IEEE Photonics Conference.

Call for Nominations
IEEE Photonics Society
2012 Distinguished Service Award
Nominations for the Distinguished Service Award are
now being solicited for submission to the Photonics Society Executive Office. The deadline for nominations is
April 30.

18

IEEE PHOTONICS SOCIETY NEWSLETTER

The nomination form, award information and a list of previous recipients are available on the Photonics Society web site:
http://www.photonicssociety.org/award-info
http://www.photonicssociety.org/award-winners
The Distinguished Service Award was established
to recognize an exceptional individual contribution of
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service that has had significant benefit to the membership of the IEEE Photonics Society as a whole. This level
of service will often include serving the Society in several capacities or in positions of significant responsibility.

AT T E N T I O N
IEEE MEMBERS:

Energy experts
speak out!

Candidates should be members of the Photonics Society.
The award is presented at the IEEE Photonics Conference
formerly known as the IEEE Photonics Society Annual
Meeting.

Free e-Newsletter
News and opinions on sustainable
energy, cars and climate.

Alternative fuel for thought
from the editors of IEEE Spectrum.
Subscribe at
www.spectrum.ieee.org/energywise
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Effective 2012, nomination deadlines for the IEEE Photonics Society
Awards are listed as follows:

Award

20

Nomination deadline

Distinguished Lecturer Awards

February 16

Aron Kressel Award
Engineering Achievement Award
Quantum Electronics Award
William Streifer Scientific Achievement Award

April 5
April 5
April 5
April 5

Distinguished Service Award

April 30

Graduate Student Fellowship

May 30

John Tyndall Award

August 10

Young Investigator Award

September 30
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IEEE Photonics Society 2011 Best Student
Paper Award Recipients
The IEEE Photonics Society Best Student Paper Awards
are open to students from universities whose papers have
been accepted for presentation at the IEEE Photonics Conference, formerly known as the Photonics Society Annual
Meeting. The top five finalists receive certificates of recognition and monetary awards ranging up to $1000.
The results for the 2011 IEEE Photonics Society Best
Student Paper Award are as follows:
1st Place
Tobias Gruendl
2nd Place
Hieu Nguyen
2nd Place
Kelley Rivoire
3rd Place
Chao-Wei Chen
3rd Place
Abhinav Rohit

University, Montreal, QC, Canada. His current research interests include the molecular beam epitaxial growth, fabrication, characterization, and device applications of III–nitride
nanowire structures which mostly focus on the high efficiency
InGaN/GaN nanowire LEDs and solar cells.
He has authored and co-authored more than 30 publications inluding peer-reviewed journals and conferences.
He received the Outstanding Student Paper Award at the
28th North American Molecular Beam Epitaxy Conference
in 2011, the Best Poster Award at the McGill Nanotools
Microfab Meeting in 2011, and an invited talk presented
at the IEEE Photonics Conference, 2011. He is a student
member of IEEE Photonics Society, and Electrochemical
Society. He is a reviewer for Optics Express.

Tobias Gruendl was born in Tegernsee/Bayern Germany (1981). He
received the Dipl.-phys. degree in
semiconductor physics and nanotechnology from the Technische Universitaet Muenchen, Germany, in 2007.
He is currently working towards his
PhD degree in Prof. M.C. Amann’s
group at the Walter Schottky InTobias Gruendl
stitute in Garching, Germany. He
is mainly engaged in the design, the manufacturing and the
characterization of InP-based high-power and high-speed shortcavity vertical-cavity-surface-emitting-lasers (SC-VCSELs) and
the realisation and optimisation of Micro-Electro-MechanicalSystem VCSELs (MEMS VCSELs) for fully monolithic integration. In August 2010 and 2011, he received the student best
poster award (first place) at the international nano-optoelectronic workshop (iNow) in Peking & Changchun (China) and St.
Petersburg & Wuerzburg (Russia & Germany), respectively. In
2011, he won the best student paper award (first prize) at the
IEEE Photonics Society meeting in Arlington. He has authored
and co-authored 9 papers in leading scientific journals and 28
proceedings including 2 invited papers.

Kelley Rivoire is pursuing a PhD
in Electrical Engineering at Stanford University in the Nanoscale
and Quantum Photonics group
led by Prof. Jelena Vuckovic. Her
research focuses on using nanophotonic structures in III-V semiconductors to realize ultrasmall,
on-chip nonlinear optical devices,
Kelley Rivoire
as well as integrating these devices with on-chip light emitters. She received the S.B.
degree in physics from the Massachusetts Institute of
Technology in 2006, where she performed research on
organic LEDs. She has also previously done research on
optical technologies for real-time detection of cervical
pre-cancers at M.D. Anderson Cancer Center. Her work
has led to numerous publications in peer-reviewed journals and international conferences. She is a student member of the IEEE Photonics Society and Optical Society of
America and a recipient of the National Science Foundation Graduate Research Fellowship and Stanford Graduate Fellowship.

Hieu Pham Trung Nguyen received the B.Sc. in Physics from
Vietnam National University at Ho
Chi Minh City, Vietnam in 2005,
and the M.Sc. in Electronics Engineering from Ajou University, Suwon, Korea in 2009. He is currently
working toward the Ph.D. degree
in the department of Electrical and
Hieu Pham Trung Nguyen Computer Engineering, McGill

Chao-Wei Chen is pursuing the
Ph.D in the Electrical Engineering
and Computer Sciences Department at the University of Maryland,
College Park. He received his B.S.
in 2005 and M.S. in 2007 in the
Department of Electrical Engineering at National Taiwan University.
His early research was to characterize the current-voltage relation of
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organic LEDs. After joining University of Maryland, he focuses on developing novel tomographic biomedical imaging
technologies, including laminar optical tomography, optical
coherence tomography, multiphoton microscopy, and holographic imaging. Currently he interns at U.S. Food and Drug
Administration, developing phantoms for standards to characterize the performance of imaging systems. He is a student
member of IEEE Photonics Society, OSA, and SPIE.
Abhinav Rohit received the B.Tech. degree in Electronics and Communication Engineering in 2006 from Uttar
Pradesh Technical University in India. He completed Erasmus Mundus M.Sc. in Photonics degree with ‘Great Distinction’ from University of St Andrews & Heriot-Watt

University in Scotland (first year)
and Ghent University in Belgium
(second year). Currently, he is working as a Ph.D. researcher in the
Electro-Optical Communication
group (COBRA Research Institute)
at Eindhoven University of Technology, The Netherlands, under
the supervision of Dr. Kevin A.
Abhinav Rohit
Williams. His current research interest includes design, fabrication and evaluation of integrated high-connectivity high-speed wavelength-selective crossconnect based on InP active-passive integration technology
and Silicon-on-Insulator (SOI) technology.

IEEE Photonics Society 2012 Young Investigator
Award recipient: William Green
future Exascale high-performance comThe IEEE Photonics Society Young Investiputing platforms. Dr. Green also leads
gator Award was established to honor an ina program leveraging IBM’s advanced
dividual who has made outstanding technical
integrated optics capabilities, along
contributions to photonics (broadly defined)
with highly efficient nonlinear optical
prior to his or her 35th birthday. Nominees
processes in silicon waveguides, to exmust be under 35 years of age on 30 Septemtend the silicon nanophotonics platform
ber of the year in which the nomination is
to mid-infrared spectrum applications
made. Candidates need not be members of
including environmental spectroscopic
the IEEE or the Photonics Society. The deadmonitoring, medical diagnostics, and
line for nominations is 30 September.
free-space communication.
The 2012 Young Investigator Award
Dr. Green has authored/co-authored
will be presented to William Green, “for
over
40 articles in peer-reviewed techcontributions in CMOS integrable, highly
nical
journals, more than 90 conference
scaled, Silicon Nano-Photonics, and pioWilliam Green
proceedings,
and has been granted and/
neering Silicon Photonics for mid-infrared
or
filed
for
15
international
patents.
Dr. Green’s technical
applications and non-linear-optics.” The presentation will
accomplishments
have
been
recognized
by awards includtake place during the Plenary Session held at OFC/NFOEC
ing
the
IBM
Outstanding
Technical
Achievement
Award
2012 which is taking place 4–8 March 2012, at the Los
for
Development
of
a
Silicon
Nanophotonics
Toolkit,
the
Angeles Convention Center, Los Angeles CA, USA.
IBM
Best
New
Hire
Science
and
Technology
Patent
Award,
William M. J. Green is a Research Staff Member with
and the OSA Traveling Lecturer Award. The significant
the IBM Thomas J. Watson Research Center, located in
impact of his work has earned international press coverYorktown Heights, NY. He received the Ph.D. degree
age in periodicals including The Wall Street Journal, Chicago
in Electrical Engineering from the California Institute of
Tribune, Nikkei Newspaper, Popular Science, EE Times, and
Technology in 2005, and the B.Sc. degree in Engineering
MIT
Technology Review. For the past three years, Dr. Green
Physics from the University of Alberta (Canada) in 1999.
has
played
a leadership role as Chair of the Nanophotonics
Dr. Green is a member of the IEEE Photonics Society and
Technical Sub-Committee for the IEEE Photonics Society.
the Optical Society of America.
In addition, he has served on the program committees for
Since joining IBM, his research has been directed toward
CLEO/QELS, Group IV Photonics, and the IEEE Photonthe development of low-power, high-density CMOS-inteics Conference formerly known as IEEE Photonics Society
grated silicon nanophotonic transceivers, which have been
Annual Meeting.
identified as a key interconnect technology for enabling
22
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IEEE Photonics Society 2012 Fellows
Congratulations!
Please join us in congratulating the 18 Photonics Society
members who became IEEE Fellows this year. It’s a significant honor that is based on major technical contributions,
leadership, and service to the Institute and the profession.
The deadline for 2013 Fellow nominations is March 1.
For more information, and to learn how to submit a nomination, check out the Fellows page on the IEEE website at:
http://www.ieee.org/web/membership/fellows/index.html
John David
University of Sheffield
for contributions to avalanche-photodiodes and impact ionization in semiconductors
Brian Kolner
University of California, Davis
for contributions to optical waveform analysis and mode locked
lasers
Ashok Krishnamoorthy
Oracle Labs
for contributions to optical interconnect devices and their system
applications
Mike Li
Altera Corporation
for contributions to the design of jitter test technologies
Mario Marconi
Colorado State University
for contributions to development and use of compact soft x-ray
lasers
Yuichi Matsushima
Waseda University
for contributions to semiconductor optical devices for transoceanic optical undersea cable systems
Tetsuya Mizumoto
Tokyo Institute of Technology
for contributions to waveguide optical nonreciprocal devices for
optical communications
Ci-Ling Pan
National Tsing Hua University
for contributions to optoelectronic and liquid crystal devices for
ultrafast and terahertz photonics
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Unil Perera
Georgia State University
for contributions to quantum structures for infrared and terahertz detection
Farnoosh Rahmatian
Quanta Technology
for contributions to optical voltage and current sensors in highenergy electric power systems
Raghunath Shevgaonkar
University of Pune, India
for leadership in electrical engineering education in India
Barry Shoop
United States Military Academy (USMA)
for leadership in photonic signal and image processing for
nationalsecu rity
Franky So
University of Florida
for contributions to organic light emitting diodes
Din Ping Tsai
National Instrument Technology Research Center
for contributions to nanophotonics and near-field optics for
microscopy and storage
Scott Tyo
for contributions to transient electromagnetics ultra-wideband
antennas, and mesoband radiating systems
Ping-Kong Wai
Hong Kong Polytechnic University
for contributions to optical networks and optical fiber communication systems
Junji Yamauchi
Hosei University
for contributions to electromagnetic waveguides and design of
surface wave antennas
Jianping Yao
University of Ottawa
for contributions to photonic generation and processing of ultrawideband signals
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Membership Section
Benefits of IEEE Senior Membership
There are many benefits to becoming an IEEE Senior Member:
• The professional recognition of your peers for technical and professional excellence
• An attractive fine wood and bronze engraved Senior Member plaque to proudly display.
• Up to $25 gift certificate toward one new Society membership.
• A letter of commendation to your employer on the achievement of Senior member grade (upon the request of the newly
elected Senior Member.)
• Announcement of elevation in Section/Society and/or local newsletters, newspapers and notices.
• Eligibility to hold executive IEEE volunteer positions.
• Can serve as Reference for Senior Member applicants.
• Invited to be on the panel to review Senior Member applications.
The requirements to qualify for Senior Member elevation are a candidate shall be an engineer, scientist, educator,
technical executive or originator in IEEE-designated fields. The candidate shall have been in professional practice for
at least ten years and shall have shown significant performance over a period of at least five of those years.”
To apply, the Senior Member application form is available in 3 formats: Online, downloadable, and electronic version.
For more information or to apply for Senior Membership, please see the IEEE Senior Member Program website: http://
www.ieee.org/organizations/rab/md/smprogram.html

New Senior Members
The following individuals were elevated to Senior Membership Grade thru November and December:
Xiaofei Cheng
Nicholas J Croglio
Carlos R. Fernandez-Pousa
Gregory A. Fish
Satoki Kawanishi
Natalia Litchinitser
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Janet W. Lou
Joaquim F. Martins-Filho
Bardia Pezeshki
Ching Eng Jason Png
Giorgio Santarelli
Safieddin Safavi-Naeini
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Katsuyuki Utaka
Claude Thomas Walker
Barry Bing-Ruey Wu
Xia Yu
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performance, packaging and
reliability of:
s ,ASERS AND OPTICAL DEVICES
s &IBER CABLE AND
WAVELENGTH TECHNOLOGIES
s 3YSTEMS SUBSYSTEMS
SENSORS AND DETECTORS

About IEEE Xplore
p e®:
s /NE OF THE MOST WIDELY USED
U
ENGINEERING
RESOURCES
ESOU CES IN THEE WORLD
WO D
s $ELIVERS OVER  MILLION ARTICLES AND PAPERS
WORLDWIDE

Contact us:

jltstaff@ieee.org

http://mc.manuscriptcentral.com/jlt-ieee

Conference Section

IEEE Photonics Society
Co–Sponsored Events
2012
APOS January 31 – February 3, 2012
3rd Asia-Pacific Optical Fiber Sensors Conference
Water’s Edge Venue
Sydney, NSW, Australia
http://www.apos2012.org/
OFC/NFOEC March 4 – 8, 2012
2012 Conference on Optical Fiber Communication / National Fiber Optic Engineers Conference
Los Angeles Convention Center
Los Angeles, CA
http://www.ofcnfoec.org/
ETOP March 29 – 31, 2012
Education and Training in Optics and Photonics
Ramada Hotel at Gammarth
Tunis, Tunisia
http://www.esprit-prepa.com/etop/
SARNOFF April 30—May 1, 2012
35th IEEE Sarnoff Symposium
Hyatt Regency New Brunswick
New Brunswick, NJ
http://ewh.ieee.org/conf/sarnoff/2012
SOPO May 21 – 23, 2012
2012 Symposium on Photonics and Optoelectronics
Shanghai Grand Mercure Hotel
Shanghai, China
http://www.sopoconf.org/2012/
PVSC June 3 - 8, 2012
2012 Photovoltaic Specialists Conference
Austin Convention Center
Austin, TX
http://www.ieee-pvsc.org/PVSC38/
OECC July 2 - 6, 2012
The 17th Opto-Electronics and Communications Conference
BEXCO
Busan, Korea
http://www.oecc-2012.org/
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3DSHUV

The IEEE
Photonics Society
Annual Meeting
(Formerly LEOS Annual Meeting)
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Submission Deadline
11, MAY 2012
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(cont’d)

TECHNICAL CONFERENCE March 4–8, 2012
EXPOSITION March 6–8, 2012
LOS ANGELES CONVENTION CENTER
Los Angeles, California, USA

ATTEND THE WORLD’S
LEADING EVENT FOR

Advancing Optical
Solutions in Telecom,
Datacom, Computing
and More!

WWW.OFCNFOEC.ORG/GM

780+ PRESENTATIONS
500+ EXHIBITS
✓
✓
✓
✓
✓
✓
✓
✓

Data center networking
Green networks
Spatial multiplexing
Coherent detection for high
spectral efﬁciency
100G and beyond
Wireline-wireless networking
High-speed photonic integration
And More!

REGISTER for a FREE Exhibits Pass plus, or Upgrade to a
Full Conference Package by February 6 and Save UP to $115

SPONSORED BY

NON-FINANCIAL
TECHNICAL CO-SPONSOR

SCAN THIS
QR CODE TO
VIEW VIDEO
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IEEE Photonics
Society

0D\

&DOO)RU
3DSHUV
Submission Deadline
27 January 2012

(/'25$'2+27(/ 63$
6DQWD)H1HZ0H[LFR86$

General Co-Chairs
Raymond Beausoleil, HP Labs, USA
Jeffrey Kash, Columbia University, USA

Program Co-Chairs
Ashok Krishnamoorthy, Oracle, USA
David Miller, Stanford University, USA
John Shalf, Lawrence Berkeley National
Laboratory, USA

Pre-Registration Deadline: 27 April 2012

www.OI-IEEE.org
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(cont’d)

CALL FOR PAPERS
Paper Submission
Deadline:

21 March 2012

Pre-Registration
P
re-Registration D
Deadline:

8 Jun
June
n 2012

9-11 JULY
Photonic Next Generation Communication Systems
and Novel Devices
TOPICS:
Space Division Multiplexing for Optical
Systems and Networks
Co-Chairs:

Lynn Nelson, AT&T, USA
John Fini, OFS Laboratories, USA
David Richardson, University of Southampton, UK

High Power Semiconductor Lasers
Co-Chairs:

Gary Smith, MIT Lincoln Laboratory, USA
Paul Crump, Univ. of Ferdinand-Braun-Institut fur
Hochstfrequenztechnik , Germany

Renaissance Seattle Hotel
Seattle, Washington
USA

GENERAL CHAIR:

Kent Choquette
Photonics Society V.P.
of Conferences

Active Nanoplasmonics
Co-Chairs:

Stefan Maier, Imperial College London, UK
Anatoly Zayats, King’s College London, UK

www.PhotonicsConferences.org

Optical Wireless Systems and Applications
Co-Chairs:
Gee-Kung Chang, Georgia Institute of Technology, USA
Mohsen Kavehrad, Pennsylvania State University, USA
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CALL FOR PAPERS
Optical MEMS &
Nanophotonic
Conference

6-9
AUGUST 2012
THE BANFF CENTRE
BANFF, ALBERTA
CANADA

Nanophotonics Program Chair:
George Barbastathis
Massachusetts Institute of Technology, USA

Optical MEMS Program Chair
Yves-Alain Peter

General Chair:

David Dickensheets
Montana State University, USA
The 2012 International Conference on Optical
MEMS & Nanophotonics will bring together
the latest technical advancement in the field of
optical micro and nano systems. Specifically, the
conference features the growing fields at the
intersection of optical micro-electro-mechanical
systems and nanophotonic devices and systems.
Integration and miniaturization of photonic and
optical MEMS components and systems towards
micro- and nano-scale for various applications
will be the main theme of the conference.

PAPER SUBMISSION DEADLINE:
23 APRIL 2012
PRE-REGISTRATION DEADLINE:
6 JULY 2012

Ecole Polytechnique de Montreal, Canada

Sponsored by

February 2012
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Call for Papers

2012
INTERNATIO
INTERNATIONAL
ONAL SEMICONDUCTOR LASER CO
CONFERENCE
ONFERENCE

7-10 October
SAN DIEGO MISSION VALLEY MARRIOTT
San Diego, California USA
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PLANNING A CONFERENCE?
WE CAN HELP!
IEEE PHOTONICS SOCIETY CONFERENCES CAN
PROVIDE THE SERVICES YOU NEED!

•Conference Attendee Registration Management & Reporting
•Paper Process Management

•Conference Website development and maintenance
•Design and production of Call For Papers
•Production of Conference CD Proceedings to include IEEE Xplore
•Full conference Management

TALK
T
ALK T
TO
O US
US TODAY!
TODAY!

CONTACT
Mary
Hendrickx
more
C
ONTACT M
ary H
endrickx ffor
or m
ore iinformation
nformation
TEL:(732-562-3897)
m.hendrickx@ieee.org
T
EL:(732-562-3897) m
.hendrickx@ieee.org
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Forthcoming meetings with ICO participation
ICO, THE PLACE WHERE THE WORLD OF OPTICS MEET
Responsibility for the correctness of the information on this page rests with ICO, the International Commission for Optics; http://www.ico-optics.org/.
President: M L Calvo, Universidad Complutense de Madrid, Departamento de Óptica, Facultad de Ciencias Físicas, Ciudad Universitaria s/n, E 28040 Madrid, Spain; mlcalvo@fis.ucm.es.
Associate Secretary: Prof. Gert von Bally, Centrum für Biomedizinische Optik und Photonik,
Universitätsklinikum Münster, Robert-Koch-Straße 45, 48149 Münster, Germany; Ce.BOP@
uni-muenster.de
6–17 February 2012
ICTP Winter College 2012
“Winter College on Optics:
Advances in Nano-Optics and
Plasmonics”
Trieste, Italy
Contact: ICTP Secretariat, phone:
+39-040-2240-9932; fax: +39-0402240-7932; smr2132@ictp.it
http://cdsagenda5.ictp.it/full_display.
php?email=0&ida=a11152
29–31 March 2012
Education and Training in Optics
and Photonics (ETOP)
Carthage, Tunisia
Chair: Zohra Ben Lakhdar
Contact: Mourad Zghal, phone: +21671856240, fax:+216-71856829
mourad.zghal@supcom.rnu.tn
www.esprit-prepa.com/etop/
31 March–3 April 2012
1st EOS Topical Meeting on
Photonics for Sustainable
Development - Focus on the Mediterranean (PSDM 2011)
Tunis, Tunisia
Contact: Julia Dalichow, phone: +49
511 2788 155,
fax: +49 511 2788 117
dalichow@myeos.org
www.myeos.org/events/psdm2011

February 2012

10–13 April 2012
VII International Workshop Tecnolaser, “TECNOLASER 2012”, and
III International Meeting Optics,
Life & Heritage, under the general
lemma “Optics and Laser Technology in Science, Industry and Culture”
La Habana, Cuba
Contact: Justo Ravelo Triana, phone:
(0537) 209 3920, fax: (0537) 202 1518
tecnolaser@ceaden.edu.cu
http://www.ceaden.cu/tecnolaser/index.asp
14–17 May 2012
3rd Int. Topical Meeting on Optical
Sensing and Artificial
Vision (OSAV 2012)
St. Petersburg, Russia
Contact: Igor Gurov, phone: +7 (812)
571-6532,
fax: +7 (812) 315-7534,
gurov@mail.ifmo.ru
http://osav.spb.ru
19–23 May 2012
ICO Topical Meeting:
6th International Conference on
Nanophotonics (ICNP 2012)
Beijing, China
Contact: Qihuang Gong,
phone: (86)-10-62765884,
fax: (86)-10-62756567
qhgong@pku.edu.cn

2–5 July 2012
8th International Conference on
Optics-photonics Design and
Fabrication “ODF’12”
St.-Petersburg, Russia
Contact: M. Letunovskaya, phone:
+7(812)457 18 87,
fax: +7(812)457 18 87,
odf12@gmail.com
http://odf2012.ru/
4–6 July 2012
ICO Topical Meeting:
12th Conference of the International
Society on Optics Within Life
Sciences “OWLS 12”
Genoa, Italy
Contact: Alberto Diaspro,
phone: +39-010.71.781.503,
fax: +39-010-72.03.21,
alberto.diaspro@iit.it
http://www.owls2012.org/
2–5 November 2012
5th International Photonics and
Optoelectronics Meetings
(POEM 2012)
Wuhan, China
Contact: Xiaochun Xiao, Qingming
Luo, phone: +86-27-87792227,
87792223, fax: +86-27-87792224
xiaoxc@mail.hust.edu.cn;
qluo@mail.hust.edu.cn
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Publication Section
Call for Papers
Announcing an Issue of the IEEE
JOURNAL OF SELECTED TOPICS IN
QUANTUM ELECTRONICS on Current Trends
in Terahertz Photonics and Applications
Submission Deadline: April 1, 2012
Terahertz photonics and applications have been rapidly
advanced, especially within the last two decades. IEEE
Journal of Selected Topics in Quantum Electronics
invites manuscript submissions in the area of terahertz
photonics and applications, emphasizing the current
trends. The goal of this issue is to highlight the current
trends in fundamental understanding of terahertz photonics and developing novel terahertz applications. Broad
technical areas include (but are not limited to):
• Advances in sources such as quantum cascade lasers,
parametric frequency converters, and those based on
novel schemes
• Progress in detections including novel schemes
• Advances in time-domain systems
• Applications in spectroscopy, sensing, and imaging
including physical and life sciences
• Components such as filters and mirrors, waveguides, Y
couplers, and novel functionalities
• Advances in communications including theories, demonstrations, and systems
• Promising new materials such as ferroelectrics, superconductors, and nanostructures including growth,
characterization, devices, and applications
• Novel phenomena and devices based on metamaterials, surface plasmons, polaritons, phonons, photonic
crystals, near-field effects, and nonlinearities
• Novel applications
• Novel measurement techniques and instrumentations
including imaging
The Guest Editors for this issue are Yujie J. Ding, Lehigh
University, USA; Hiromasa Ito, RIKEN, Japan; Peter
Uhd Jepsen, Technical University of Denmark, Denmark;
Weili Zhang, Oklahoma State University, USA.
The deadline for submission of manuscripts is April 1,
2012; preprints of accepted manuscripts will be
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posted in the IEEE Xplore website within 2 weeks
after authors have correctly uploaded their final files
in the Scholar One Manuscripts “Awaiting Final Files”
queue. Final page proofs of accepted papers will be
posted online in IEEE Xplore ideally within 6 weeks
after the author has uploaded their Final Files, if
there are no page proof corrections. Hardcopy publication of the assembled Issue is scheduled for January/
February of 2013.
Online Submission is Mandatory at: http://mc.manuscript
central.com/pho-ieee. Please select the Journal of Selected Topics of Quantum Electronics Journal from the drop
down menu. Contributed papers should be up to eight
pages in length, and invited up to 12 pages. Beyond that,
a charge of $220 per page applies. All submissions will be
reviewed in accordance with the normal procedures of the
Journal.
For inquiries for this Special Issue, please contact:
JSTQE Editorial Office – Chin Tan Lutz
IEEE/Photonics Society, 445 Hoes Lane,
Piscataway, NJ 08854, U.S.A.
Phone: 732-465-5813, Email: c.tanlutz@ieee.org
The following supporting documents are required
during manuscript submission:
1) PDF or MS Word manuscript (double columned,
12 pages for an Invited Paper, 8 pages for a Contributed paper.) Manuscripts over the standard
page limit will have an Overlength charge of
$220.00 imposed per page. Bios of ALL authors
are mandatory, photos are optional. You may find
the Tools for Authors link useful: http://www.
ieee.org/web/publications/authors/transjnl/index.
html
2) Completed Color Agreement/decline form. Please
email c.tanlutz@ieee.org to request for this form.
3) MS Word document list of ALL Authors FULL
Contact information as stated below: Last name
(Family name): /First name: Suffix (Dr/Prof./Ms./
Mr):/Affiliation:/Dept:/Address:/Telephone:/ Fax:/
Email:/ Alternative Email:

February 2012

Publication Section

(cont’d)

Call for Papers
Announcing an Issue of the IEEE JOURNAL
OF SELECTED TOPICS IN QUANTUM
ELECTRONICS on Optical Interconnects for
Data Centers
Submission Deadline: June 1, 2012
Moore’s Law scaling of CMOS technology continues and
microprocessor performance is expected to continue to increase with parallel processing of many cores on-chip. The
future high performance computers (HPC) and Data Centers implemented with these processors will require terabytes/sec of bandwidth for processor to processor and processor to memory. It is expected to be increasingly difficult
to meet the high-bandwidth density, low-latency, and lowenergy communication requirements of these future large
data centers and terascale computing systems using conventional electrical interconnects. Optical devices and optical interconnects could overcome these limitations. A significant amount of research work is being carried out in the
development of optical interconnects, for computer backplane, chip-to-chip as well as on-chip optical interconnections through innovative multi-chip module component
packaging as well as integration of photonic components
with CMOS. At the same time research in computer architecture, and circuit design using optical networks is also
being pursued. IEEE Journal of Selected Topics in Quantum Electronics invites manuscript submissions in the area
of photonics and optical interconnect technology to meet
the future interconnect requirements of the Data Center
and High Performance Computing. Technical areas include
but are not limited to:
• Networking architectures based on optical
interconnect.
• Dynamic packet routing and switched optical network
architectures
• Optically enabled functionalities for data centers
• Infiniband, and PCI Express implemented with optical
interconnects.
• Low energy optical interconnect technology
• 3D stack integration, 3D optical interconnect methods
• Optical interconnect architectures to memory
• Novel nanophotonic integration methods
• Photonics heterointegration techniques
• Optical sources, detectors and waveguide device integration with CMOS
• Optical PCB, MCM, Chip-to-chip, intra-chip and
Free-Space Interconnection;
• Optical microbench & Passive Alignment Technology;
• Limits of optical technologies and comparison to conventional solutions

February 2012

The Guest Editors for this issue are Ian Young, Intel,
USA; Keren Bergman, Columbia University, New York,
USA; Vladimir Stojanovic, Massachusetts Institute of
Technology, MA, USA; Ashok Krishnamoorthy, Oracle,
CA, USA.
The deadline for submission of manuscripts is June 1,
2012; preprints of accepted manuscripts will be posted in the IEEE Xplore website within 2 weeks after
authors have correctly uploaded their final files in the
Scholar One Manuscripts “Awaiting Final Files” queue.
Final page proofs of accepted papers will be posted
online in IEEE Xplore ideally within 6 weeks after
the author has uploaded their Final Files, if there are
no page proof corrections. Hardcopy publication of the
assembled Issue is scheduled for March/April of 2013.
Online Submission is Mandatory at: http://mc.
manuscriptcentral.com/pho-ieee. Please select the Journal
of Selected Topics of Quantum Electronics Journal from
the drop down menu. Contributed papers should be up to
eight pages in length, and invited up to 12 pages. Beyond
that, a charge of $220 per page applies. All submissions
will be reviewed in accordance with the normal procedures
of the Journal.
For inquiries for this Special Issue, please contact:
JSTQE Editorial Office - Chin Tan Lutz
IEEE/Photonics Society, 445 Hoes Lane,
Piscataway, NJ 08854, U.S.A.
Phone: 732-465-5813, Email: c.tanlutz@ieee.org
The following supporting documents are required
during manuscript submission:
1) PDF or MS Word manuscript (double columned, 12
pages for an Invited Paper, 8 pages for a Contributed
paper.) Manuscripts over the standard page limit will
have an Overlength charge of $220.00 imposed per
page. Bios of ALL authors are mandatory, photos are
optional. You may find the Tools for Authors link
useful: http://www.ieee.org/web/publications/authors/
transjnl/index.html
2) Completed Color Agreement/decline form. Please
email c.tanlutz@ieee.org to request for this form.
3) MS Word document list of ALL Authors FULL Contact information as stated below: Last name (Family
name): /First name: Suffix (Dr/Prof./Ms./Mr):/Affiliation:/ Dept: / Address:/ Telephone:/ Fax:/ Email:/
Alternative Email:
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ADVERTISER’S INDEX
The Advertiser’s Index contained in this issue is
compiled as a service to our readers and advertisers. The publisher is not liable for errors or omissions although every effort is made to ensure its
accuracy. Be sure to let our advertisers know you
found them through the IEEE Photonics Society
Newsletter.

Advertiser . . . . . . . . . . . . Page #
General Photonics . . . . . . . . . . . . . CVR 2
Optiwave Systems Inc . . . . . . . . . . CVR 4

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

Photonics Society
Field of Interest
The Field of Interest of the Society shall be lasers, optical devices, optical fibers, and associated lightwave technology and their applications
in systems and subsystems in which quantum
electronic devices are key elements. The Society
is concerned with the research, development,
design, manufacture, and applications of materials, devices and systems, and with the various scientific and technological activities which
contribute to the useful expansion of the field of
quantum electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE groups and societies
in the form of joint publications, sponsorship
of meetings, and other forms of information
exchange. Appropriate cooperative efforts will
also be undertaken with non-IEEE societies.
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From the Beginning
In 1913, Proceedings of the IEEE
covered numerous key events:
Now you have the unique
opportunity to discover
95 years of groundbreaking
articles via IEEE Xplore®
Every issue is available
online, back to the very
ﬁrst: Volume 1, Issue 1,
January 1913.

TO SUBSCRIBE
Call: +1 800 678 4333
or +1 732 981 0060
Fax: +1 732 981 9667
Email: customer-service@ieee.org
www.ieee.org/proceedings



Edwin H. Armstrong, the “father of FM radio,”
patented his regenerative receiver, making
possible long-range radio reception



William David Coolidge invented the modern X-ray
tube, making possible safe and convenient
diagnostic X-rays



AT&T began installing Lee De Forest’s Audion, the
ﬁrst triode electron tube, in networks to boost
voice signals as they crossed the United States



The ﬁrst issue of Proceedings of the IRE began to
chronicle these events

Proceedings of the IEEE contributors are a “Who’s
Who” of 20th century innovators, from Armstrong
to Zworykin. Follow the ideas of Guglielmo Marconi,
Lee De Forest, Grace Hopper, Claude Shannon, and
John Mauchly in their own words, and feel the
excitement of the greatest burst of technological
accomplishment in the history of the planet.

