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Editor’s
Column

IEEE Photonics Society

HON TSANG
This month we have two Research Highlights articles.
The first Research Highlights article from Professor
Fainman’s group at University of California at San Diego
describe some of the recent progress towards nanoscale
laser cavities including recent demonstration of lasing in
cavities with diameters of less than 500 nm, and prospects for using metallo-dielectric cavities as low energy
optical modulators that operate at less than a femtojoule
of switching energy. The second Research Highlights
article from Professor Robert Boyd, describes the new
photonics research activities in Ottawa, and the focus at
the University of Ottawa on slow and fast light, nanophotonic fabrication, plasmonics and secure communications and quantum photonics. In this issue we also have a
tribute spotlight to recognize the dedicated service of one
of the IEEE Photonics Societies dedicated volunteers, Tiziana Tambosso. We hope such tribute spotlight articles
can become as a regular feature in IEEE Photonics News.
I receive many emails related to my role as editor of IEEE
Photonics News, and this month I would like to share “a
legal advisory for IEEE Editors” that I received. Shortly
after Edward Snowden hit the headlines in Hong Kong in
July, an email circular from IEEE General Counsel advised
that classified material (irrespective of whether it is previously published in newspapers or the internet) can remain
classified under US law and that there is precedence of the
US government successfully prosecuting publishers for
criminal violations of laws relating to publication or possession of national secrets since national security laws do
not make the distinction of public domain information.
The national security laws thus seem to give the government quite extensive powers with which to intimidate
publishers from publishing news, since exactly what is
classified material may not be readily apparent (unless we
first ask the government to check first—i.e. obtain clearance to publish from a censor?) and if the executive arm of
the government deems a particular piece of information
(whether it is review of published research results that
we typically have here, or news, according to Snowden,
that my university’s computer system in Hong Kong had
been hacked) to be classified information, criminal prosecution could result. The freedom of expression under the
first amendment of the US constitution that allows us
to publish seems to offer no protection from subsequent
prosecution under national security laws, and I find this
quite intimidating. I hope that this remains an academic
issue since to the best of my knowledge there is no classified information in this month’s issue (but I am not privy
to exactly what is classified information) so please enjoy
this month’s issue.
Hon Tsang
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President’s
Column
HIDEO KUWAHARA
I don’t think it is necessary to point out the importance of photonics technology to the readers of this IEEE Photonics Society
(IPS) Newsletter. I want, however, to stress again its importance
because it may not be clearly recognized among the general
public, or even within the IEEE community, how central a role
photonics plays in human activities. Starting from fundamental
photosynthesis for our existence, we know many fields of science are based on photonics and its interaction with matter.
Many related phenomena, effects, and applications of photonics
technology have revolutionized human society in the realms of
communications, medicine, entertainment, and culture. Industries based on photonics are major economic drivers, and even
agriculture is going to be related as agri-photonics. You may
remember my brief note in the August column on the report
of the “National Photonics Initiative” this year. The NPI is a
collaborative alliance among industry, academia and government seeking to raise awareness of photonics, and our IPS is
one of the sponsors. Please revisit the website of NPI (http://
www.lightourfuture.org/).
The IPS is also one of the organizations promoting the
International Year of Light Partnership. UNESCO has also
endorsed a resolution declaring 2015 as the International
Year of Light, in commemoration of a number of important milestones in the history of light. For example, Fresnel
published in 1815 his first work introducing the theory
of light as a wave, Maxwell rigorously described in 1865
the dynamic electro-magnetic theory of light, Einstein developed in 1915 the theory of General Relativity, which
showed how light was at the center of the very structure
of space and time, and Penzias and Wilson discovered in
1965 the Cosmic Microwave Background. There were, of
course, many further advances in the 20th century, such
as the birth of the modern theory of light, the invention
and application of lasers, and the widespread deployment
of photonic devices to improve society.
I also want to ask IPS members to be conscious of applications as well as the social implications of photonics technology. For example, we must think of the cost, including
life cycle costs, of photonics technology in our social lives. In
Japan the commercial deployment of photovoltaic solar cells
has been rapidly growing after the March 2011 earthquake,
tsunami and subsequent black-outs. This rapid deployment
is partly because of a government policy mandating that
electric power companies should buy excess electric power
generated by small- and medium-sized facilities, including
photovoltaic facilities, at slightly higher prices. An article
that recently appeared in a Japanese financial newspaper
urged that, in light of the rapid deployment of solar power
generation, there must be greater awareness of the methods
and costs of disposal or recycling of photovoltaic panels and
facilities, and the government is starting to discuss guidelines for that.
October 2013

IEEE Technical Activities Board
Meeting and IPS-Associated Awards
At the end of June, the IEEE TAB (Technical Activities Board)
meeting was held in San Diego, California. This was one of
the three TAB meetings held each year (in February, June and
November), gathering together the presidents of all the societies and councils of the IEEE. The main task is to discuss items
of interest or concern to the presidents and to conduct necessary
business with the aim of enhancing the strength of the IEEE
and increasing benefits to members. This time, the meeting
agenda included the selection of candidates of new TA officers,
new proposals of periodicals in several societies, and discussions
on future directions, publication ethics, open access, and technical co-sponsorship conferences, among other topics.
On the occasion of IEEE TAB June meeting, the IEEE Honors Ceremony was held for the 2013 IEEE Awards. In these
Institute-level awards, four IPS colleagues were recognized:
Barry Shoop for the IEEE Haraden Pratt Award, Andrew Chraplyvy and Robert Tkach for the IEEE Alexander Graham Bell
Medal, and Ivan Kaminov for the IEEE Edison Medal. Congratulations again!

Joint Conference of CLEO-Pacific Rim,
OECC and Photonics in Switching in Kyoto
This year three conferences on photonics technology, CLEO-Pacific Rim, OECC (OptoElectonics and Communications Conference) and PS (Photonics in Switching), were jointly held in
Kyoto, Japan, during June 30–July 4. These three conferences
cover slightly different areas. CLEO-PR covers more physics- or
device-oriented areas, while OECC and PS cover more systems
and networking areas. I remember it was on the occasion of
CLEO2010 in San Jose that it was decided that CLEO-PR2013
would be held in Kyoto. At that time I was serving as the chair
of the CLEO Pacific Rim Steering Committee, and I had in
my mind that it may be good to hold CLEO-PR jointly with
OECC. I talked with several key persons of CLEO-PR and
OECC, and they positively agreed with this joint arrangement.
It was also proposed that Photonics in Switching should join,
and that is how this joint arrangement of three conferences
came to fruition. At the beginning there were some concerns
or anxieties because the three conferences have some differences
in traditions or customs. But the joint organizing team made
adjustments and accommodated those differences, eliminating
any such anxieties. This joint conference, CLEO-PR/OECC/
PS2013, was quite successful, gathering 1469 registrants and
providing an extended common forum for the three slightly
different communities. It also provided a good opportunity for
members of these communities to get to know each other and to
extend their fields of interest. I think this is probably the biggest event in photonics technology in the Asia Pacific region,
(continued on page 20)
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Research Highlights

Nanoscale Light Emitters and Modulators
Qing Gu, Matthew Puckett, Maziar P. Nezhad, Aleksandar Simic,
Jin Hyoung Lee, Michael Katz, Olesya Bondarenko, Boris Slutsky,
Amit Mizrahi, Vitaliy Lomakin and Yeshaiahu Fainman*
Department of Electrical and Computer Engineering, University of California
at San Diego, La Jolla, CA, 92093-0407, USA
*fainman@ece.ucsd.edu
Abstract—Compact footprints, low power consumption, and
high operating speeds are a few of the desirable features in future chip-scale integration as a result of device minimization.
Two of the key components in chip-scale integrated optical
devices are light sources and optical modulators. In this article, we review several designs for subwavelength resonators
in which lasing behavior is observed, and discuss how such
designs can be incorporated into novel optical modulation
schemes.

I. Introduction
Achieving the most compact footprint for photonic components is an important factor in the design of chip-scale integrated optical devices, with two of the key components being
light sources and optical modulators [1]. However, device miniaturization below the wavelength of light presents a unique
challenge. In the case of light sources, like most other photonic
components, the minimum size is ultimately governed by m0,
the free space wavelength. As the size of a conventional dielectric semiconductor laser is decreased towards m0, three effects
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Figure 1. The M = 4 whispering gallery resonance for a thick
semiconductor disk (a) is shown in (b). (rc = 460 nm, hc = 480 nm,
nsemi = 3.4). Note the spatial spread of the mode compared to the
actual disk size. (c) The same disk encased in an optically thick
(dm = 100 nm) gold shield will have well-confined reflective (d)
and plasmonic (e) modes but with much higher mode losses.
|E| is shown in all cases and the section plane is horizontal and
through the middle of the cylinder [4].
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adversely influence the lasing process. First, the roundtrip path
of the optical wave in the gain medium is shortened. Second,
radiative losses are increased. Third, the field confinement inside the resonator is reduced, resulting in less overlap of the
optical mode with the gain medium. All of these effects serve to
increase the lasing threshold, so that lasing cannot be achieved
below a certain size limit. The ultimate challenge in this respect
is to reduce the size of the resonator in all three dimensions,
while still satisfying the requirements for lasing action.
The size of an optical cavity can be defined using either
the physical dimensions of the cavity or the size of the optical
mode. If the goal of the size reduction is to increase the integration density, an important issue that needs to be addressed
is the isolation from near field interactions in all three dimensions to avoid electromagnetic interference among components
on a chip. In this scenario, the effective cavity size should account for both the overall physical dimensions of the resonator and the spread of the optical mode beyond the physical
boundary of the resonator. By this token, most conventional
dielectric laser cavities are not amenable to dense integration,
because they either have a large physical footprint or a large effective optical mode. For example, both distributed Bragg resonators and photonic-crystal cavities can be designed to have
very localized energy distribution. However, several Bragg
layers or lattice periods are required to confine the mode and
to maintain high finesse, resulting in physical footprints that
are many wavelengths in size [2]. On the other hand, it has
been demonstrated that the diameter of thick (m0/n) microdisk
lasers can be reduced below their free-space emission wavelength [3], where n is the medium’s index of refraction; however, the spatial spread of the resultant modes (which have low
azimuthal numbers owing to the small disk diameters) into
the surrounding space beyond the physical boundaries of the
disks may lead to mode coupling and formation of ‘photonic
molecules’ in closely spaced disks. For illustration purposes,
an M = 4 whispering gallery mode (WGM) resonator for a
semiconductor disk with radius rc = 460 nm and height hc =
480 nm (Fig. 1(a)) is shown in Fig. 1(b), clearly indicating the
radiative nature of the mode and its spatial spread, which, as
mentioned, can lead to mode coupling with nearby structures.
One approach for alleviating these issues is to incorporate
metals into the structure of dielectric cavities, because metals
October 2013

can suppress leaky optical modes and effectively isolate neighboring devices from each other. The modes in these metallodielectric cavities can be grouped into two main categories:
(i) surface bound (that is, surface plasmon polariton (SPP))
resonant modes and (ii) conventional resonant modes (called
photonic modes), resulting purely from reflections within the
metal cavity. Although they are highly confined, the disadvantage of plasmonic modes is their high loss, which is caused
by the relatively large mode overlap of the optical field with
the metal (compared to the reflective case). Owing to the high
Joule loss at telecommunication and visible wavelengths, the
lasing gain threshold for such cavities can be very large. On
the other hand, the negative permittivity of metals not only allows them to support SPP modes, but also enables them to act
as efficient mirrors. This leads to the second class of metallodielectric cavity modes, which can be viewed as lossy versions
of the modes in a perfectly conducting metal cavity. Because
the mode volume overlap with the metal is usually significantly smaller than in the plasmonic case, in a cavity supporting
this mode type it is possible to achieve higher Q factors and
lower lasing gain thresholds, albeit at the expense of reduced
mode confinement (compared to plasmonic modes). In general,
both types of mode can exist in a metal cavity. Embedding the
aforementioned gain disk in a gold shield (Fig. 1(c)) effectively
confines the resonant modes while increasing Joule losses. As
discussed, the surface bound plasmonic mode (Fig. 1(e)) has
both a higher M number and higher losses (M = 6, Q = 36)
compared to the non-plasmonic mode (Fig. 1(d), M = 3,
Q = 183). It should be noted that even though the metal
shield is the source of Joule loss, the large refractive index of
the semiconductor core (nsemi ≈ 3.4) aggravates the problem
and increases both the plasmonic and Fresnel reflection losses.
For SPP propagation on a (planar) semiconductor–metal interface, the threshold gain for lossless propagation is proportional
to n3semi. This means that, even though plasmonic modes with
relatively high Q can exist inside metal cavities with low-index
cores (for example, silica, n = 1.48), using this approach to create a purely plasmonic, room-temperature semiconductor laser
at telecommunication wavelengths becomes challenging, due
to the order-of-magnitude increase in gain threshold. However, plasmonic modes also have an advantage in co-localizing
the emitters with the resonant mode volume, thereby, leading
to a more efficient emission into the lasing mode. This mode of
operation will be discussed in greater detail below, but at this
point we will focus on novel composite metal-dielectric resonators and the resonant modes that they support.
The resonators discussed above present unique advantages
not only in the achievement of subwavelength lasers, but also
in the design of optical modulators. This is an aspect of the
nanoresonator’s behavior that we look forward to exploring
in parallel to our ongoing research, because the application of
this breed of resonators to modulation presents a unique opportunity for improvement in terms of both device footprint
and energy consumption. Conventional Mach-Zehnder-based
modulators are required to be quite large, which is undesirable in terms of both device footprint and energy consumption.
Resonant modulators bypass this obstacle by optically reusing
the same physical space via reflections or directional coupling,
October 2013

but this creates an inherent tradeoff between energy-efficiency
and optical bandwidth. As will be discussed in section IV, one
of the only ways to overcome this tradeoff is through miniaturization of the cavity size while maintaining relatively high
Q factors. This is exactly the trend we have achieved through
our design of nanolasers, and we anticipate that an integration
of this technology into the modulation platform will produce
significant improvements upon the state of the art.
In the case of optical modulators, the requirement for optical isolation among cavities is less stringent, as the integration density is likely to be lower. Additionally, some coupling
will be necessary between resonators and bus waveguides. In
contrast to the nanolaser design, complete metallic shields
are disadvantageous. In addition to inhibiting coupling to
bus waveguides, metallic shields also result in lower Q factors, both of which are detrimental to the energy-efficiency of
optical modulators. On the other hand, subwavelength confinement demands the existence of reflective surfaces such as
metals or Bragg gratings. Using design procedures similar to
the metallo-dielectric nanoresonators, we plan to approach the
resonant optical modulator design by utilizing partially shielded semiconductor disks.
In addition to the fascinating nanoscale physics that is an
integral part of this research, investigation of such devices may
lead to the development of a new breed of devices that are more
compact, operate at higher speeds, and are more efficient than
the current state of the art, while being amenable to integration
into different material system platforms. From a technological
standpoint, the realization of room temperature and/or electrically pumped nanolasers enables the practical implementation
of high density integration of coherent light sources in photonic circuits. Additionally, the incorporation of nanolaser cavity configurations with nonlinear optics will lead to significant
improvements in the field of small-footprint, low-energy optical nano-modulators and optical wave mixers. In this article,
we present novel composite metal-dielectric three-dimensional
semiconductor nanolasers that are fully subwavelength and can
still operate at room temperatures or under continuous wave
(CW) current injection, as well as nano-coaxial resonators that
can operate without threshold. We also introduce novel nanomodulators, using designs inspired by our nanolasers, which
have the potential to improve significantly upon the state of
the art in optical switching.

II. Optically Pumped Composite MetalloDielectric-Gain Sub-wavelength Lasers
We have predicted that by incorporating a dielectric shield layer between the metal and the semiconductor (Fig. 2(a), right)
and optimizing the dielectric thickness, the gain threshold of
the laser can be substantially reduced such that it may achieve
room temperature operation. The benefit stems from the tendency of the low-index shield to push the electromagnetic
mode towards the high-index inner core and away from the
metal walls, reducing the mode-metal overlap and hence the
Joule loss [4].
• Excessive shield thickness can be detrimental, however,
because the shield occupies space within the device that
would otherwise be filled with the gain medium. For a
IEEE PHOTONICS SOCIETY NEWSLETTER
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Figure 2. (a, left) Metal-coated gain disk with vertical confinement provided by low index waveguide cutoff sections [5].
(a, right) The structure shown in (a, left) but now including a
dielectric shield layer with thickness D. (b) Variation of gain
threshold of the composite the dielectric shield thickness D is
changed, assuming a fixed total radius Rtot = 460 nm. (c) Practical realization of the laser cavity for compatibility with planar
fabrication techniques. (d) Cross-sections of |E| for the TE012
mode of the cavity [4, 5].
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Figure 3. Various stages of the fabrication process: (a) Array of
e-beam patterned HSQ resist dots. (b) RIE etched pillar after
oxygen plasma and BOE cleaning. (c) Etched pillar after PECVD
of silica. (d) Silica covered pillar after undergoing aluminum
sputtering (70 nm). (e) Tilted bottom view of one of the samples
after selective InP etch with HCL. The surface is comprised of
the PECVD deposited silica. (f) Contrast enhanced normal bottom view of a cavity. The circular outline around the air hole
is due to the dielectric shield and agrees well with the target
dielectric shield thickness of 200 nm [4].

fixed total waveguide radius Rtot and for each waveguide
mode, an optimal shield thickness D (with the corresponding gain core radius rc = Rtot – D) exists that minimizes the
threshold gain. This is illustrated in Fig. 2(b) for the TE01
mode and Rtot = 460 nm (the same device footprint as in
Fig. 1), using silica (n = 1.46) as the shield layer. It can be
seen that the optimally sized shield (D + 200 nm) reduces
the gain requirement several fold relative to a metal-clad
6
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device of equal diameter but without the shield (D = 0).
Furthermore, one can insure by proper design that the
mode of interest is in cutoff in the upper and lower sections of the waveguide, where the core is composed wholly
of dielectric with no high-index core (Fig. 2(a)). When this
is the case, the structure acts as a 3D optical resonator.
The conceptual diagram in Fig. 2(a) implies that the upper and lower waveguide sections, where the mode is in cutoff,
extend to infinity. In practice, we truncate the guide some distance above and below the gain section (Fig. 2(c)), far enough
so that the energy leakage resulting from this truncation is
minor. The light escaping from the lower section is used as
laser output, while the upper section is capped with metal for
unidirectional emission and fabrication process compatibility.
Also, owing to a selective etch step in our fabrication process,
the lower cutoff section ends up being comprised of a composite core with an air column directly underlying the gain block,
instead of a solid silica core. This does not compromise the
performance of the resonator; in fact, it makes the cutoff in the
lower section more severe. Fig. 2(d) shows two cross-sections
of |E| for the TE012 mode of the resonator in Fig. 2(c). The
resulting room temperature Q-factor of this cavity is equal to
1050 with a resonance at 1.55 nm and a gain threshold of only
130 cm–1. Note that both the physical size and modal size of
this cavity are smaller than the wavelength of emission. Also,
in addition to having a low gain threshold, the laser is optically
isolated from any structure placed next to it.
The metallo-dielectric laser structure was fabricated from
an InGaAsP MQW gain layer grown on InP. Hydrogen silsesquioxane (HSQ) electron-beam resist was patterned into arrays
of dots (Fig. 3(a)) using a Raith 50 electron-beam lithography system, and the size of the dots was varied by changing
the pattern size and/or the electron-beam dosage. Cylindrical structures were then etched using CH4/H2/Ar reactive ion
etching (RIE) (Fig. 3(b)). Using an optimized and calibrated
plasma-enhanced chemical vapor deposition (PECVD) process,
the silica shield layer was grown to a thickness of +200 nm
(Fig. 3(c)) Note that the outline of the embedded gain core is
visible through the silica layer. In practice, the low adhesion of
gold to silica caused separation of the dielectric portion of the
structure from the metal layer. Fortunately, aluminum exhibits
better adhesion properties, and at the wavelength of interest
its optical properties are very close to gold. (The cavity Q of
the resonator with an aluminum coating (fAl = −95.9−i11 at
1.55 nm) is 1004, which compares with 1030 for gold. A layer
of aluminum with a minimal thickness of 70 nm was sputtered over the silica covered pillars (Fig. 3(d)). The sample was
then bonded on the upper side to a glass slide using SU-8, and
the InP substrate was subsequently removed in a selective HCl
etch, leaving an air void under the structure. Fig. 3(e) shows
the tilted bottom view of an air void, with the lower face of
the gain core visible inside. Fig. 3(f) shows the normal bottom
view (with enhanced contrast levels) of a similar void. The faint
outline of the silica shield is discernible in this image, verifying the 200 nm thickness of the shield.
Owing to the electron-beam writing process, the samples
were slightly elliptical. The major and minor diameters of the
gain core for the particular sample under test were measured
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Figure 4. (a) Light-light curve for a nanolaser with major and minor core diameters of 490 nm and 420 nm (blue dotted curve). The
same data set is shown as a log-log plot (red dotted inset) together with the slopes for the PL, ASE, and lasing regions. Also shown
are the images of the defocused emitted beam cross-section (taken at about 10 mm away from the nanolaser exit aperture) for I) CW
pumping and II) pulsed pumping. The appearance of the higher contrast fringes indicates increased coherence due to lasing. (b)
Evolution of the emission spectra from PL to lasing [4].

to be 490 and 420 nm, respectively. In
Fig. 4(a), the light-light curve correRcore = 100 nm
200 nm
sponding to a laser emitting at 1430 nm
Δ = 100 nm
is shown (blue dots), which shows a slope
h3
SiO2
SiO2 plug
change indicating the onset of lasing at
Rcore Δ
h2
InGaAsP
an external threshold pump intensity of
2
about 700 W/mm . The same data set is
InP
h1
shown in a log-log plot (Fig. 4(a), red inAir
plug
(a)
(b)
set graph), with the slopes of different regions of operation indicated on the plot.
Figure 5. Nanoscale coaxial laser cavity. (a) Schematic of a coaxial laser cavity. (b) SEM imThe S shaped curve clearly shows the ages of the constituent rings. The side view of the rings comprising the coaxial structures
transition from the photoluminescence is seen. The rings consist of SiO2 on top and a quantum well gain region underneath [6].
(PL) to amplified spontaneous emission
(ASE) and finally into the lasing regime.
Also shown in Fig. 4(a) are the emission patterns of the defofull-width-at-half-maximum (FWHM) linewidth of this particcused laser image captured with the IR camera, corresponding
ular laser was 0.9 nm, however linewidths as narrow as 0.5 nm
to continuous wave (CW) (Fig. 4(a)-I) and pulsed (Fig. 4(a)-II)
were measured for other samples in the same size range [4].
pumping situations. The average pump intensity in each case
was approximately equal to 8 W/mm2.
III. Optically Pumped Thresholdless
Only broad PL emission occurs in the CW case, owing to
Nanoscale Coaxial Lasers
the low peak intensity. However, when the pump is switched
The device described in the previous sections, although smaller
to pulsed mode, lasing is achieved due to the 278-fold increase
than the free-space emitted wavelength in all three dimenin peak power. At the same time, the defocused image forms a
sions, is size-limited in a fundamental way: the lasing modes
distinct spatial mode with increased fringe contrast, which is
are essentially those of a hollow cylindrical metallic waveguide,
an indication of increased spatial coherency and is further eviand are subject to cutoff. One alternative design that could,
dence of lasing. The polarization of the emission has a strong
in principle, permit size reduction beyond this limit is based
linear component, which is due to the slight ellipticity of the
on the coaxial waveguide geometry (Fig. 5), which supports a
gain core. Fig. 4(b) shows the evolution of the emission, from
transverse electromagnetic (TEM)-like mode with no cutoff.
a broad PL spectrum to a pair of competing ASE peaks and
The coaxial laser cavity is portrayed in Fig. 5(a). At the heart
finally into a narrow lasing line at 1430 nm. The measured
of the cavity lies a coaxial waveguide that supports plasmonic
October 2013
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Figure 6. (a) Electromagnetic simulation of the modal spectrum of the nanoscale coaxial cavity. This cavity only supports the fundamental TEM-like mode in the gain bandwidth of the quantum wells. In the figures, Q is the quality factor of the mode, C is the energy
confinement factor to the semiconductor region, and Vmode is the effective modal volume.22 The color bar shows normalized |E|2.
Nominal permittivity values are used in this simulation. Optical characterization results (b) Light-light curve, (d) Spectral evolution,
and (d) Linewidth evolution at 4.5 K. The pump power is calculated as the fraction of the power incident on the laser aperture. The
solid curve in (b) is the best fit of the rate equation model. The resolution of the monochromator was set to 1.6 nm [6].

modes and is composed of a metallic rod enclosed by a metal
coated semiconductor ring. The impedance mismatch between
a freestanding coaxial waveguide and free space creates a resonator. Our design uses additional metal coverage on top of the
device to improve the mode confinement. The thin, low-index
dielectric plugs of silicon dioxide at the top end and air at the
bottom end of the coaxial waveguide to serve to further improve the mode confinement [6]. The role of the top SiO2 plug
is to prevent the formation of undesirable plasmonic modes
at the top metal-gain interface. The air plug is used both to
couple in the pump beam and to couple out the light generated
within the resonator. The metal sidewalls of the coaxial cavity
are placed in direct contact with the semiconductor to ensure
the support of plasmonic modes, providing a large overlap between the modes of the resonator and the emitters distributed
in the volume of the gain medium. In addition, the metallic
coating serves as a heat sink that facilitates room temperature
and CW operation.
To reduce the lasing threshold, the coaxial structures are
designed to maximize the benefits from the modification of the
spontaneous emission due to effects of cavity quantum electrodynamics. Because of their small size, the modal content of
the nanoscale coaxial cavities is sparse, which is a key requirement to obtaining high spontaneous emission coupling into
8
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the lasing mode of the resonator. Their modal content can be
further modified by tailoring the geometry, i.e. the radius of
the core, the width of the ring, and the heights of the gain region and the low index plugs. Note that the number of modes
supported by the resonator which can participate in the lasing
process is ultimately limited to those that occur at frequencies
which coincide with the gain bandwidth of the semiconductor
gain material. In this work we use a semiconductor gain medium composed of six quantum wells of Inx=0.56Ga1–xAsy=0.938P1–y
(10 nm thick)/ Inx=0.734Ga1–xAsy=0.57P1–y (20 nm thick), resulting in a gain bandwidth which spans vacuum wavelengths
from 1.26 nm to 1.59 nm at room temperature, and from
1.27 nm to 1.53 nm at 4.5 K.
We consider a nano-coaxial laser with a geometry shown
in Fig. 5(a). The structure has an inner core radius of Rcore =
100 nm, a gain medium ring with the thickness of D = 100 nm,
a lower plug height of h1 = 20 nm, a quantum well height of
200 nm covered by 10 nm overlayer of InP, and an upper plug
height of h3 = 30 nm. Fig. 5(b) shows the SEM micrographs of
the constituent rings, respectively. Fig. 6(a) shows the modal
content of the laser at 4.5 K, which supports only the fundamental TEM-like mode with a quality factor Q ≈ 265. In general, the metal coating and the small aperture of the nanoscale
coaxial cavity inhibit the gain emitters from coupling into the
October 2013
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0
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the total emitted power.
Characterization of the nanoscale
(a)
(b)
coaxial laser was performed under optical pumping with a m = 1064 nm laser Figure 7. (a) A schematic of the subwavelength pedestal pillar laser, where rcore is the rapump beam in both continuous wave and dius of InGaAs gain layer, rclad is the radius of InP cladding, Dr is the difference between
pulsed regimes. The structure is expected rcore and rclad, dshield is the thickness of SiO2 shield layer, and hcore is the height of InGaAs
to operate as a thresholdless laser, as only gain medium. (b) Numerical simulation results of the cavity Q factor and threshold gain
one non-degenerate mode resides within for various pedestal sizes. Dr (= rcore – rclad) is pedestal undercut depth, rcore = 750 nm,
the gain medium’s emission bandwidth. dshield = 150 nm, and rclad is varied from 750 nm to 600 nm (Dr = 0 ~ 150 nm). The blue
curve represents the cavity Q and the red curve represents the threshold gain [8].
The emission characteristics at 4.5 K are
shown in Fig. 6. The light-light curve of
direction while maintaining a conduit for carrier flow of both
Fig. 6(b), which follows a straight line with no pronounced
electrons and holes, thereby surmounting both challenges [8].
kink, agrees with the thresholdless lasing hypothesis. The
The platform for our devices is based on an InGaAs/InP
thresholdless behavior is further evidenced by the spectral evodouble
heterostructure grown on an InP substrate. The schelution, seen in Fig. 6(c), in which a single narrow, Lorentzianmatic
of
the laser structure is shown in Fig. 7 (a). The intrinsic
like emission is obtained over the entire five-orders-of-magni300
nm
thick (hcore) InGaAs bulk layer is the active layer and
tude range of pump power. The linewidth behavior in Fig. 6(d)
is also believed to be unique to thresholdless lasers [6].
the upper (470 nm thick) and lower (450 nm thick) InP layers
The thresholdless lasing in nanoscale coaxial cavities clearly
are the cladding layers through which the injected carriers are
differs from the state-of-the-art, high quality factor, photonic
flowing into the active layer. Highly doped n-InGaAs on the
bandgap structures. In the latter, near-thresholdless lasing is
top and p-InGaAsP in the lower cladding layer form the n and
achieved in a quantum dot gain medium system with specp contact layers, respectively. The top and bottom InP cladtrally narrow band emission, and relies extensively on tuning
ding width is intentionally reduced using selective wet etching
of the cavity mode to the center of the quantum dot emisto form a pedestal structure for enhancing the vertical optical
sion spectrum [7]. In the former, thresholdless lasing in a
confinement. Thin dielectric and metal layers are coated on the
broadband gain medium is achieved with a low quality factor,
pillar structure which forms a metallo-dielectric cavity. The
single-mode metal cavity. Smaller size, straightforward fabripedestal geometry is adopted in our metallo-dielectric cavity
cation procedure, and better thermal properties are just a few
pillar laser structure to enhance the optical confinement in the
of the advantages of nanoscale coaxial cavities for the realizavertical direction while maintaining a conduit for carrier flow
tion of thresholdless lasing.
of both electrons and holes. To quantitatively analyze the effect
of the pedestal in our laser structure, we calculated the Q factor
IV. Electrically Pumped Sub-wavelength
and the threshold gain by varying rclad. The dielectric constant
of bulk silver at room temperature (fAg = –120.43 – i3.073 at
Metallo-Dielectric Lasers
The nanolasers described in the previous sections are optically
1.55 nm) was used to simulate the metal coating. The calcupumped devices. An electrically pumped device would most
lated Q factor and threshold gain for a 750 nm core radius with
likely lead to more practical applications. In semiconductor
various rclad is presented in Fig. 7 (b).
fabrication technology, electrical contacts are usually impleThe fabrication of the device is detailed in Lee. et al [8].
mented using highly doped semiconductors. Apart from the
For measurement, the devices were forward biased and the CW
increased optical losses that would result from the interaction
emission from the device was collected. Fig. 8 (a) shows an SEM
of the optical mode with these highly doped regions, the vertimicrograph of the pedestal pillar in which rcore = 750 nm and
cal confinement of the resonator would also be compromised
rclad = 710 nm, with a 1.3 nm pillar height. The shield thickas the higher index of the semiconductor would adversely afness (dshield ) was 140 nm, and silver provided the metal coating.
fect the operation of the vertical ‘plugs’. Instead, we adopted
The lasing characteristics of this device at 77 K are shown in
the pedestal geometry in our metallo-dielectric cavity pillar
Fig. 8 (b). The light output-injection current (L-I) curve (Fig. 8 (c))
laser structure to enhance the optical confinement in vertical
shows a kink around the threshold current (50 nA), and the
October 2013
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Figure 8. Lasing characteristics of 750 nm rcore pedestal pillar laser device. (a) An SEM micrograph of 750 nm rcore pedestal pillar structure. (b) Spectral evolution graphs with increasing injection currents. (c) L-I curve of this device. (d) Linewidth measurement by a
monochromator with 0.35 nm resolution. (e) Lasing spectrum measured at 140 K. Inset shows L-I curve at 140 K [8].
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Figure 9. (a) Basic layout of a Mach-Zehnder optical modulater. The voltage applied in the vertical direction along the left
arm induce the electro-optic effect, which changes the speed at
which light propagates through the arm. Typically a more complex transmission line configurations is used to allow for greater
device bandwidth (b) Basic layout of a ring resonator optical
modulator. The voltage applied between the plates induces the
electro-optic effect, which leads to a shift in the resonant wavelength of the ring.

linewidth narrows to 0.9 nm at an injection current of 300 nA.
We also investigated the temperature dependence of the lasing
characteristics of this device. A local heater inside the cryostat
kept the target temperature constant during the measurement.
Lasing behavior was observed at 100 K, 120 K and 140 K with
constant current pump. The spectral evolution and L-I curve at
140 K is shown in Fig. 8 (e). The lasing wavelength remained
in the vicinity of 1.49 um and the linewidth was also less than
1 nm at 140 K. However, the threshold current increased to
10
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240 nA (inset in Fig. 8 (e)) which is 5 times higher than the
threshold current at 77 K. At 160 K, spectral narrowing at
1.49 nm is still observed but lasing was not achieved primarily due to increased heat generation and optical losses inside
the cavity. We also observed lasing results from a 355 nm core
radius subwavelength pillar laser at 77K [8].

V. Nano-modulators
Employing nanoscale resonators can also be highly advantageous to optical modulators in terms of both device footprint
and energy consumption. In the conventional Mach-Zehnder
interferometer configuration (Fig. 9), nonlinear optical effects
result when a voltage is applied perpendicular to a waveguide’s
direction of propagation, producing a change in the phase velocity in one or both of the two arms of the device. This change
in phase velocity then results in either constructive or destructive interference at the output of the device, and respectively,
either a high or low output power. Modulators have been demonstrated using Pockels effect and the free-carrier effect, for
example [9, 10]. However, due to the relatively small change
in the refractive index of a material in response to both of these
effects (typically on the order of 10–6 to 10–4), conventional
modulators are required to be several millimeters long. Such
length constraints are undesirable to the minimization of both
the device footprint and the switching energy. Additionally,
long devices necessitate the incorporation of complex driver
electronics—components which could be eliminated if the size
of the electrodes were reduced.
October 2013
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tor is reduced: Smaller resonator volumes
(a)
(b)
necessarily lead to reduced switching energies while maintaining the same opti- Figure 10. (a) Variation of a single-defect LiNbO3 cavity’s optical bandwidth as a funccal bandwidths for a given Q factor.
tion of its Q factor. Higher Q factors necessarily result in lower a lower bandwidth. (b)
While non-resonant modulators rely Variation of the switching energy as a function of the Q factor, for the same cavity. In
on the interference between two separate terms of energy, a higher Q factor is preferable. At the Q value yielding a bandwidth of
waveguides, resonant ones utilize the 50 GHz, the switching energy is approximately 600 aJ.
change in the resonant wavelength of a
cavity in response to a nonlinear optical effect. Consider, for exis the Q factor of the ring, r33 is the nonlinear coefficient of the
ample, the ring-resonator optical modulator (Fig. 9). The ring
guiding material, and C is a unitless parameter corresponding
is side coupled to a straight waveguide, and its resonant waveto the degree of confinement of the mode within the cavity.
length is given by the resonance condition L = 2rr = Nm0/neff,
The derivation of this expression will appear in a future pubwhere L is the round-trip length of the ring, r is the ring radilication.
us, neff is the effective refractive index of the optical mode, and
Several conclusions may be drawn from consideration of this
N is the integer number of 2r phase shifts the optical mode
expression. First, the energy-per-bit scales with the volume of
undergoes in a single round-trip. At resonance, light coherthe resonator, suggesting miniaturization of the resonator is
ently couples into the ring and dissipates, producing a dip in
desirable. Second, the energy-per-bit is inversely proportional
the power spectrum at the output of the straight waveguide.
to the Q factor of the resonator, indicating a tradeoff between
When voltage is applied vertically across the ring, a nonlinear
energy-efficiency and speed; a higher Q factor will lead to a
optical response within the guiding material will lead to a shift
more energy-efficient modulator, whereas a lower Q factor will
in the resonant wavelength, given by Dm = (2rr/N) (Dneff). If
result in a faster modulator.
the magnitude of this resonance shift exceeds the FWHM of
The metallo-dielectric cavities discussed in section II
the ring’s resonance, the effect can be used to switch between
make excellent candidates for optical modulators due to
low and high output powers at a carrier wavelength.
their relatively high Q factors combined with their ultra
In considering the merit of resonant modulators, two factors
small volumes. We envision the design and fabrication of
are of primary interest. The first figure of merit is the optical
nanoresonators which, while based upon our nanolaser conbandwidth, which can be qualitatively understood as the maxifiguration, will be composed of optically nonlinear guiding
mum frequency of oscillating input voltages which the device
materials. Such nanoresonators will be able to function as
can appropriately respond to. This optical bandwidth can be
high-speed and high-efficiency modulators by properly encalculated analytically once the Q factor, defined as Q / v/Dv,
gineering their volumes and Q factors, and may either be
side- or butt-coupled to straight waveguides. For example,
of the resonator is known. Here, Dv is the device bandwidth,
single-defect nanoresonators composed of lithium niobate
and v is the resonant frequency of the cavity corresponding to
are theoretically capable of simultaneously achieving bandoptical carrier frequency of the source. It is important to note
widths over 50 GHz and switching energies below 600 atthat the actual speed of device operation is also limited by the
tojoules (Fig. 10).
bandwidth of the electrical inverter chain used to drive the
device. Because smaller devices necessarily have smaller capaciIV. Conclusions
tances and will therefore be charged and discharged more rapWe have investigated several nano-scale resonator geometries
idly than their larger counterparts, miniaturization is desirable
for chip-scale integrated photonic circuits. In the case of opfrom the standpoint of the driver electronics.
tical sources, both theoretical considerations and experimenThe second figure of merit for resonant modulators is the
tal results clearly indicate that both optically and electrically
energy required to switch between low and high output powpumped fully subwavelength lasers can be realized by incorers. For ring resonators, we have determined that this value
porating a low-index dielectric shield into metallic cavities.
may be approximated as:
Furthermore, we demonstrate thresholdless lasing with a nano2f DC V
f.
coaxial metallic cavity design. The subwavelength nature of
(1)
2
2 4 2
Q r33 n C
these emitters can enable the realization of dense optical interconnects and high-speed directly modulated laser applicawhere fDC is the low-frequency permittivity of the guiding mations. In the context of modulators, we have discussed how
terial, V is the volume through which the voltage is applied, Q
IEEE PHOTONICS SOCIETY NEWSLETTER
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our nanolaser design can be utilized to improve modulator
performance in terms of both bandwidth and energy consumption, by reducing the resonator volume while maintaining sufficiently high Q factors. Nanophotonics shows great promise
for the advancement of chip-scale integrated photonic devices,
and we are excited to continue contributing to the advancement of the field.
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Research Highlights

Skating to Score Big: Research in Quantum
Photonics in Ottawa
By Robert W. Boyd, Department of Physics and School of Electrical Engineering and
Computer Science, University of Ottawa, Ottawa, Ontario, Canada and Institute of
Optics and Department of Physics and Astronomy, University of Rochester, Rochester,
New York, USA

Canadians regularly turn to hockey for some of their more
colorful insights into life, such as in the words of legendary
player Wayne Gretzky: “I skate to where the puck is going
to be, not where it has been.” That observation neatly summarizes the prevailing attitude toward photonics in Ottawa,
a place that is all too familiar with how the pursuit of high
technology can be very much like chasing a puck across the ice.
This city of 900,000 people is not only the nation’s capital, but
also assumed the informal title of “Silicon Valley North” during the 1990s, when it began to nurture a substantial portion
of Canada’s information technology R&D sector. During the
heady years before the dot-com bust, groundbreaking contributions in the areas of data transmission and storage were made
by major commercial players such as Nortel Networks.
Over the past decade, the foundation of R&D in Ottawa
has shifted profoundly, with a greater share of R&D being performed by the city’s two major universities and by the National
Research Council of Canada. I now find myself among those
who are attempting to establish a new direction for photonics
research in Ottawa; in a sense I am defining where the puck is
supposed to be.
I arrived at the University of Ottawa during the fall of 2010
to take on an academic research position that neatly captures
my interests and ambitions. Formally, I am the Canada Excellence Research Chair (CERC) in Quantum Nonlinear Optics.
The CERC Program is an initiative of the Canadian government to attract to Canada world-renowned researchers. I was
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offered $25 million over seven years ($10M from the CERC
Program and an additional $15M from the resources of the
university) to establish an extensive research program in nanophotonics and quantum nonlinear optics. In addition, the university has invested no less than $50 million to construct a new
research building and to expand the infrastructure in photonics
on campus. This unrivalled opportunity drew me northward
from the University of Rochester in New York, where I spent
more than 30 highly productive years in the Institute of Optics
and Department of Physics and Astronomy and where I still
maintain a cross-appointment.
Now, some three years later, this opportunity has more than
lived up to its expectations. I have been able to assemble a
diverse and talented team of researchers working on both fundamental and applied aspects of photonics. Most critically, we
have recently hired two assistant professors, Ksenia Dolgaleva
and Jeff Lundeen, to work collaboratively with me; we plan to
add another professor to our team within the next year. Moreover, I have managed to build bridges with researchers at other
key research sites elsewhere in the world, such as the University of Glasgow, the University of South Florida, the University
of Naples, and in particular the Max Planck Institute for the
Science of Light in Erlangen, Germany. We have established
a formal research partnership with this Max Planck Institute,
and its Founding Director, Gerd Leuchs, has taken a position
as an Adjunct Professor at our university. I have been able to
showcase photonics to the public by holding events that range
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Typical laboratory set-up for measuring the quantum properties of optical fields. Reprinted by permission from Macmillan Publishers Ltd: [J.Z. Salvail, M. Agnew, A.S. Johnson, E.Bolduc, J. Leach and R.W. Boyd, Nature Photonics, 7, 316–321 (2013)].
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Artist’s conception of the process of optical spontaneous parametric downconversion. Artwork courtesy of Miles Padgett and
Roberto Di Leonardo.

PETER THORNTON/UOTTAWA

from lunchtime seminars by distinguished visiting scholars to
a summer-school program designed to entice graduate students
and postdoctoral fellows into the field of photonics. The crown
jewel of such endeavors has been the creation of the SchawlowTownes Symposium series, first organized in 2012 to honor laser pioneers Charles Hard Townes and the late Arthur Leonard
Schawlow. This event drew some 150 students, scientists, and
industry representatives to hear the presentations of leading
scientists in the field of photonics.
Above all, the University of Ottawa is literally rolling out
the red carpet to create an unprecedented nexus of photonics
activity in the city. When the campus’s new five-storey Advanced Research Complex (ARC) is completed next summer,
three full floors will be dedicated to photonics research. My
entire team and that of my colleague Paul Corkum will occupy
prime space within this building. While members of the research community can readily appreciate the virtues of having
dozens of faculty members, technicians and students mingling
under one roof, what is more remarkable is the show of support
this initiative has received from the wider academic community of my university.

Robert Boyd with two new assistant professors of the CERC
team Jeff Lundeen and Ksenia Dolgaleva.
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Special thanks go to Mona Nemer, our Vice President,
Research, for her unending support of photonics and of the
construction of a new research building. She first succeeded in
convincing the University Board of Governors to commit funding for a three-storey research building. She then cleverly and
successfully argued that it would make more sense to build a
five-storey building to meet the broader University of Ottawa
research needs. The result is that we are currently in the process
of constructing a $65M Advanced Research Complex. As I write
this article, trucks, cranes, and scaffolding continue to snarl up
local traffic around the construction site on our crowded campus,
but they also testify to the solid commitment that will carry
photonics in Ottawa well into the future.
When this working environment opens up to us in 2014,
our laboratory facilities will parallel the best in the world. It is
our goal to create a research center that will allow our students
and professional staff to conduct photonic science of the highest level in terms of both quality and quantity. Besides keeping
temperature and humidity variations to a minimum, our experimental areas will sit on isolation stacks sunk into the local
bedrock, minimizing the effects of vibration. The building’s
third floor features a clean room built to ISO 7 (class 10,000)
standards and will house a nanofabrication facility. We contemplate complete horizontal integration in the development
of photonic devices, where the ability to design, fabricate, and
evaluate optical microchips will all take place in a single facility under strict quality-control measures.
The three photonics floors of the ARC building will accommodate the activities of no fewer than 20 professors working on
various aspects of photonics, as well as everyone associated with
them. My own CERC laboratory will cover about 500 square
meters, with facilities including a “light-tight” room for performing experiments conducted at the single-photon level, an
area for investigating the quantum and nonlinear optical properties of atomic vapors, and a photonic-device characterization
facility, including a nonlinear microscopy set-up for performing studies of structured surfaces and for studies in biophotonics. We will also have a “wet lab” for the preparation of biological samples used in microscopy work. This kind of diversity is
part-and-parcel of contemporary photonics. I personally like
to distinguish “photonics” from “optics” at several different
levels. At one level, the word photonics simply implies doing useful things with light. At another level, photonics is the
more modern name for the field known traditionally as optics.
And finally, photonics actually seems to be the more appropriate name for our discipline, in that photos is the Greek word
for light whereas optos is Greek for vision. Moreover, photonics
is inherently cross-disciplinary, and in fact the photonics faculty at Ottawa includes representatives from fields as diverse
as physics, electrical engineering, chemistry, mechanical engineering, and medicine. Indeed, major discoveries and innovations in many fields, including photonics, are often made at the
boundaries between what have historically been considered to
be standard scientific disciplines.
Although we are first and foremost an academic research institute, we also feel that it is crucial to reach out to local industry and to government laboratories. We recognize the importance of linking academic research with that of industry, and
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PETER THORNTON/UOTTAWA

Dr. Robert Boyd with his students and postdocs, from left to right: Kashif Awan, Dave McCann, Eliot Bolduc, Ebrahim Karimi,
Israel De Leon, Sebasitan Schulz, Marie-Claude Dicaire, Robert Boyd, Jeremy Upham, Zahirul Alam, Kevin Piché, Matthew Horton,
Samuel Lemieux, Hammam Qassim.

in our government-funded research programs we make specific
provision for links with industry. We also endeavor to interact
with government laboratories. For example, my colleague Paul
Corkum, a pioneer in the crucial field of attosecond physics, has
succeeded in maintaining close ties with the National Research
Council (NRC) of Canada while maintaining a faculty position
at the University of Ottawa. The NRC is the Government of
Canada’s premier organization for research and development,
with roots going back to World War I. Corkum has worked
steadily to ensure that the makeup of our emerging photonics
group would be outstanding, and indeed he played a crucial
role in convincing me to accept my current position in Ottawa.
The CERC Program is the most recent component of a
strategy the Canadian government has been employing for
more than a decade. Canada, which is in so many ways culturally similar to the United States, has long had to cope with
the reality that some of its best and brightest researchers find
it all too easy to seek their career ambitions in the US. The
resulting “brain drain” became especially severe in the late
1990s, at which point Canada ushered in a sweeping program
of research chairs aimed not just at repatriating that lost talent, but actually reversing the flow to some extent. Both goals
have been achieved, and the program has been refined to bring
it into line with targeted scientific and technological objectives. My position is one of 19 that were announced in 2010.
Without wanting to appear immodest, I should point out
that these positions were highly desirable and that the selection process was highly competitive. Selection was based on a
two-step process, in which the university first competed for the
right to recruit a chair in a specific area, which was followed
by a review of the credentials of the individual candidates. Ottawa was not the only university to recognize the importance
of photonics. Other chairholders in fields related to photonics
include Younès Messaddeq, Canada Excellence Research Chair
in Photonic Innovations, Université Laval, David Cory, Canada
October 2013

Excellence Research Chair in Quantum Information Processing, University of Waterloo, and Bertrand Reulet, Canada Excellence Research Chair in Quantum Signal Processing, Université de Sherbrooke.
As for my own experience with the CERC Program, I
would summarize it by stating that, for the first time in my
life, I can pursue science on the basis of what I find genuinely important and exciting. Moreover, I am free to work
on fundamental optical physics and on engineering photonics, both of which I find extremely exciting, without having to worry about how to divide limited financial resources
between these two fields. Specifically, the informal name I
have given to my research program is Quantum Photonics.
This name is meant to capture the thought that my research
program includes aspects of pure quantum physics, quantum
information science, and the fabrication and development of
photonic devices. The link among these areas is nonlinear
optics, historically my primary research area. Nonlinear optics entails the interaction of light with light, or alternatively describes the way in which a light field can modify the
optical properties of matter. Nonlinear optics thus provides
the basis for interactions that modify the quantum nature
of light fields as well as providing the basic mechanism for
optical switching.
I would now like to briefly describe my research program at
the University of Ottawa.
Slow and fast light: Science fiction fans never stop wondering about the consequences of being able to accelerate
massive particles to speeds that exceed the speed of light in
vacuum. Of course, this is still just a dream, but recent work
has shown that it is possible to slow down the group velocity of light by many orders of magnitude or even find situations in which the group velocity exceeds the speed of light
in vacuum. Work performed by other researchers and myself
has shown that it is possible to slow light to approximately
IEEE PHOTONICS SOCIETY NEWSLETTER
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the same speed as that of an automobile; this slowdown occurs by making use of the strong dispersion of the refractive
index that occurs near the resonance frequencies of atomic
vapors or certain crystalline solids. Our team is also working
on the development of photonic crystal waveguides that can
similarly slow the velocity of light. The motivation of this
latter approach is that it would allow slow-light methods to
be integrated into existing photonic-device platforms, leading to increased functionality for applications such as buffers
and routers. Another application under development is the
construction of spectrometers that contain slow-light elements. Theoretical arguments show that such a spectrometer
could be fabricated in millimeter dimensions on an optical
chip, yet nonetheless possess the same spectral resolution as a
laboratory (meter-size) spectrometer.
Nanofabrication: The photonics program at the University of
Ottawa, including my CERC Program, has made a major commitment to nanotechnology and specifically to develop a full-range
nanofabrication facility within our new photonics building. The
facility will contain all of the basic elements of a modern nanofabrication facility, including an e-beam writer, a plasma etching
station, mask aligner, and associated diagnostic equipment such
as a scanning-electron microscope system, ellipsometer, profilometer, and various wave-guide characterization systems.
This fabrication facility will be crucial to the success of the
development of slow-light waveguides and the slow light spectrometer mentioned above. We are also interested in fabricating structured waveguides with properties tailored to enhance
the nonlinear optical response, which could lead to highly efficient switching devices. Currently the losses associated with
our slow-light waveguides remain large, and we are addressing
this problem both by developing improved fabrication methods and by developing designs that are relatively insensitive to
the waveguide loss.
Plasmonics: We are also working on the use of plasmonic devices in photonics. We are especially interested in developing
devices based on the use of surface plasmon polaritons (SPPs),
structures that confine light along metal-dielectric interfaces in
regions much smaller than that light’s wavelength. This tight
confinement can allow a tight packing of photonic devices in
a small footprint, a key feature of highly integrated photonic
circuits currently under development. Also, because metals are
highly nonlinear and the light is tightly confined, SPPs produce
a large nonlinear phase shift per unit length of propagation.
Unfortunately, SPPs tend to show high loss, but University of
Ottawa colleague and collaborator Pierre Berini has developed
means for dramatically increasing the propagation distance of
SPPs. Our joint research will consider the technical challenges
surrounding the design of plasmonic amplifiers, lasers, modulators, and detectors, which could be used for telecommunications as well in more exotic settings, such as biochemical sensors
that report on the chirality of organic molecules. The nonlinear
photonic interactions driving these devices would open up the
possibility of much more efficient nanoscale switching structures, which could become a staple item in the next generation
of information technology and communications infrastructure.
Secure communications: Quantum mechanics has opened
up various possibilities for the packaging and processing of
16
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information in ways that far exceed what was possible only
a few years ago using “classical” methods. One of the most
highly developed of these methods is secure communication
based on quantum key distribution (QKD). The idea here
is for data to be encoded using a traditional key or “onetime pad.” Quantum mechanical procedures are then used to
transmit this key from the sender to the receiver. These quantum procedures ensure that if an eavesdropper intercepts this
message, the quantum features of the transmitted photons
will be modified in a manner that can easily be discerned by
the receiver. The original demonstration of QKD made use
of the polarization of light to encode information onto an
individual photon, and thus each photon could carry only one
bit of information. In contrast, we are developing a system
in which we encode information onto individual photons using the orbital angular momentum (OAM) states of light.
Because there is no limit to how much OAM a single photon
can carry, there is in principle no limit to how much information can be carried by an individual photon in a QKD system.
Our immediate goal is to impress as many as eight bits of
information on a photon. We are doing this by diffracting individual photons from a computer-generated hologram written onto a spatial light modulator. We are also studying the
impact that atmospheric turbulence could have on the propagation of these photons, which could lead to a degradation of
the information content.
Fundamental studies in quantum photonics: In support of
our work in quantum technologies including secure optical
communications, we are undertaking an extensive study of
some of the fundamental aspects of quantum photonics. Topics currently under investigation include the development of
laboratory measures to quantify the degree of entanglement
between two optical fields and their mutual information content, the use of entanglement witnesses to perform such studies in an efficient manner, the use of quantum tomography
to characterize quantum states, and techniques for the direct
measurement of the quantum wavefunction. We are also very
interested in developing methods for improved metrology
based on the use of entangled photons and other quantum
states of light.
In summary, photonics is an enormously exciting research
field, and one can easily imagine that the importance and
impact of the science of light will continue its exponential
growth over the coming years. In some ways, we are in a situation similar to that of the early 19th century, as researchers struggled to understand and to convey what might lie
ahead if only we understood a bit more deeply how electricity worked and how we might harness it. It is impossible to
imagine our world today without such an understanding, and
thanks to the research position I now occupy, my successors
could well wonder how we were able to get along with a less
than comparable understanding of the ways in which one can
control and manipulate light. Or, as my growing circle of Canadian friends would likely put it, any decent hockey player
would have to know the puck would end up there. Otherwise,
how can you score a goal?
The author expresses his gratitude to Tim Lougheed for his help in
preparing this manuscript.
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IEEE Photonics Society Joins with
others to Shine a Light onto its Field
Leading U.S. Societies Band Together To Seek More Investment
By Kathy Pretz 21 August 2013
Photonics—which refers to the science of harnessing
light—is all around us: in our TVs, smartphones, cars, and
computers. It’s the backbone of many modern electronic
systems, and its potential applications are virtually unlimited. Over the years countries like China, Germany, Japan,
and South Korea have realized this and built photonics industries not only to introduce myriad innovations but also
to create jobs and strengthen their economies.
One country missing from this list is the United States.
Once a leader in the field, it now lags behind in investment, training, and job creation. Alarmed by this situation,
the National Research Council of the National Academies
wants the country to embark on a research program to fill
its technological gaps in optics, photonics, and optical engineering. And last November, the council recommended
actions to support global leadership in photonics-driven
industries in its “Optics and Photonics: Essential Technologies for Our Nation” report.
Action got under way in May with the formation of a
group to coordinate U.S. activities. Members of the National Photonics Initiative (NPI) include the IEEE Photonics Society; the American Physical Society; the Laser
Institute of America; the Optical Society; and SPIE, the
International Society of Optics and Photonics. The group
also includes representatives from industry, academia, and
government. The group issued a white paper, “Lighting
the Path to a Competitive, Secure Future,” in May.
“We want to raise awareness among government leaders
about the importance of photonics and to encourage them
to direct funding into those areas that can best foster job
growth and prosperity,” says Richard Linke, executive director of the IEEE Photonics Society.
The collaborative alliance has called for expanding federal
investment in research, expanding private funding in education and job-training programs, and reviewing international
trade practices. Because of the “deplorable” state of data collection and analysis of R&D spending on photonics, according to the council’s report, there are no reliable figures on
what the government is currently spending.

“NPI chose these five fields in photonics because they
either have already had a huge impact or they are expected
to do so in the near future,” Linke says.
For example, in communications, bandwidth demand
is expected to grow another hundredfold over the next 10
to 20 years. Without improvements to address cost, power
consumption, and data rates, demand for such enhanced
communications will outstrip capacity. Among its recommendations, NPI calls for renewing and increasing federal
funding for future generations of technology, and for the
programs to allow access by researchers in publicly traded
and private companies and universities. It also calls for the
adoption of policies that promote installation of next-generation broadband infrastructure throughout the country.
In the health care area, photonics-based tools offer sensitivity, precision, speed, and accuracy. Photonics-based
systems have been shown to enable rapid diagnosis and
valuable therapy, key ingredients for high-quality, costeffective care. For example, the report notes that smaller,
more portable, automated point-of-care diagnostic devices
could reach patients who now have no access to health
care at all. Accordingly, NPI recommends funding for
developing affordable, point-of-care diagnostic devices in
areas where it sees a major need, such as in dealing with
infectious diseases, internal traumatic injuries, and cardiac
arrest. It also seeks more investment in the development
and enhancement of existing optical technologies that can
lead to innovative medical applications.
Photonics-based technologies in the energy field, such
as in solar photovoltaic power, provide cleaner, more efficient energy sources. They are the fastest-growing source
of energy in the country. Growth in applications can be
further accelerated by reducing manufacturing costs of
the cells and developing new, lower-cost materials and devices, the NPI report says. One recommendation calls for
establishing a “road map” for solar energy among industry,
academia, the national labs, and government, with an emphasis on performance, cost, and market needs.

Call To Action

The report also includes recommendations applicable
across all five fields involving photonics. These include
developing federal programs that encourage greater collaboration in support of R&D programs between industry and academia; increasing investment in education and
job-training programs to boost the number of technically

The NPI’s white paper outlines recommendations to guide
funding and investment in five key photonics-driven
fields: advanced manufacturing, communications and information technology, defense and national security, health
and medicine, and energy.
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skilled workers; and expanding federal investment supporting collaborative university and industry research to
develop new manufacturing methods that apply, in particular, to photonics.
“The time is now for the United States to make the
right investments in the crucial capabilities of the future,”
says Eugene Arthurs, the CEO of SPIE.

http://theinstitute.ieee.org/benefits/ieee-groups/ieee-photonicssociety-joins-with-others-to-shine-a-light-onto-its-field
Web (Reprinted with permission from The Institute, August
2013 or © The Institute, August 2013.)

Society Spotlight: IEEE Photonics Society
Several New Projects are Under Way
By Kathy Pretz 21 August 2013
Not only is the IEEE Photonics Society working to raise
awareness about the field through participation in the National Photonics Initiative (NPI), it also launched several
programs this year to increase its membership and keep
its current members engaged. The projects include establishing a chapter in Delhi, India, as well as holding a new
workshop there aimed at young researchers, showcasing its
top female members in various IEEE Women in Engineering (WIE) venues, and beefing up its promotional activities. Its publications are also making strides.
“This year IPS is focusing on member engagement and
industry relevance more than ever,” says Richard Linke, executive director of the society. “We see our members as IEEE’s
eyes and ears out in the community, advocates who are representing our organization and society across the world.”

India Initiative
The society is establishing its new chapter at the Indian Institute of Technology and is also holding the Workshop on
Recent Advances in Photonics, on 17 and 18 December, at
the university. The event is intended to attract the school’s
graduate students and young researchers to the field. Experts will be presenting their most recent advances to motivate research and photonics-based innovation.
“We hope this biennial event will help significantly toward incorporating the spirit of innovation about photonics in young Indian researchers,” Linke says.

Attracting More Women
IEEE Fellow Dalma Novak, the society’s president-elect, and
Carmen Menoni, editor in chief of the IEEE Photonics Journal,
are collaborating with WIE to inspire and encourage more
women to pursue careers in the field of photonics. Novak
will be featured in an upcoming issue of the IEEE WIE Magazine, where she will discuss her work in the industry and
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her vision for the society in 2014. Both Novak and Menoni
will be participating in WIE Online Chats later this year.
These talks are housed on the WIE Facebook page, which
has a following of more than 50 000 people. The society is
also working to strengthen ties among its leading chapters
with WIE chapters located in the same geographical areas.

Getting The Word Out
The society has increased its social media presence on
Facebook, Twitter, and LinkedIn. It also launched a new
online newspaper, called IEEE Photonics Daily, which includes updates on the society’s activities and news about
the photonics industry culled from these various social
media sites.
To help volunteers in charge of recruiting and educating new members, the society launched a monthly
e-newsletter called Tools You Can Use. The society also
streamlined its membership application and other outreach materials.

Publications
The society publishes four journals: the monthly, onlineonly, open-access IEEE Photonics Journal, the semimonthly
IEEE Photonics Technology Letters, the monthly Journal of
Quantum Electronics (JQE), and the bimonthly Journal of
Selected Topics of Quantum Electronics (JSTQE). It also cosponsors the Journal of Lightwave Technology, the Journal of Optical Communications and Networking, and the
Journal of Display Technology.
The Photonics Journal has the distinction of being IEEE’s
first open-access journal. It now has the fastest time to publication among all IEEE’s journals: seven weeks. It covers such
cutting-edge topics as optical science, biophotonics, nanophotonics, and novel laser sources. Articles include supplemental content such as videos and interactive presentations.
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JSTQE recently garnered an impact factor of 4.1, the
highest number of citations per article for any journal in
the society’s history and for its competitors. The journal
includes articles about breakthroughs in such areas as
nanophotonics, biophotonics, silicon photonics, fiber lasers, optical detectors, and solid-state lasers.

http://theinstitute.ieee.org/benefits/ieee-groups/ societyspotlight-ieee-photonics-society
Web (Reprinted with permission from The Institute, August 2013 or © The Institute, August 2013.)

University of Illinois Teams Up with
Clemson University
To Create a New Pallet for Optical Fibers
URBANA, Ill.—ECE ILLINOIS lecturer Peter Dragic and
Professor John Ballato of Clemson University have demonstrated optical fibers with the lowest recorded Brillion scattering by using a broader pallet of fabrication materials.
While the crystal structure of optical fibers has become increasingly complex in recent years, the materials
used to construct them have been stuck in one section of
the periodic table, within a few spaces of silicon (silica—
SiO2—being the predominant fiber component).

“We’re saying, look at all this table,” Dragic said
of the periodic table. Each element and crystal combination has a unique suite of properties—different refractive indices, different thermal-optic effects—and
by utilizing these materials in the right combination,
specific optical properties can be tailored into the fibers
with relatively simple fabrication techniques.
To minimize Brillouin scattering, Dragic and Ballato
knew that, relative to silica, they would have to design a fiber
with a lower photoelastic constant. A model they’d developed
led initially from yttrium aluminum garnet (Y3Al5O12, aka
YAG) to sapphire (Al2O3) to spinel (MgAl2O4) to barium
oxide (BaO). With the last three materials, the model suggests that a full removal of Brillouin scattering is possible,
and already, their sapphire-derived fibers have set records

for the lowest observed Brillouin scattering.
The materials used in conventional fibers are limited
in a large part by limitations inherent to conventional
chemical vapor deposition methods. “There may also be
a role played by the classic human condition whereby
something done the same way for decades can paralyze
creativity,” Dragic and Ballato write in an article featured on the cover of the Journal of the American Ceramic
Society this month, admitting that this is a provocative
assertion. “From a materials perspective, modern optical
fibers are boring.”
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To expand the materials pallet, Ballato’s fabrication
team at Clemson has created fibers using a molten core
approach, which is a radically simple technique, especially when compared to recent research on photonic
crystal fibers, which have complex structural waveguides built into the fiber. While that process is expensive, necessitating substantial infrastructure that is
only practical for large-scale manufacturers, the molten
core approach could be adopted by small companies.
“It’s not something that requires a huge investment to
implement commercially,” Dragic said.
Based on their model for crystals and glasses, Dragic
will suggest new materials to study. And after considering specific adjustments to optimize the molten core
process (temperatures and dimensions among other
things), Ballato will have a demonstration fiber boxed
and ready to send to Illinois within a week or two.
Dragic tests the fibers, checking for Brillouin scattering and other phenomena and properties, and after
processing the data with their model, he can suggest
even better materials to try. “It’s all predictable and
designable,” he said. “It’s not like we say, let’s just make
something and see what happens.” And now, even with
records set, their work continues. This broader materials
pallet is still being explored.
The Department of Electrical and Computer Engineering at the University of Illinois at Urbana-Champaign is
a world leader in education, research, and scholarship and is
consistently ranked a top five program for undergraduate and
graduate studies. ECE Illinois’ 100-plus faculty members are
experts in a broad range of areas and its more than 2,000
students are among the brightest of their generation. The department’s 20,000 alumni are a driving force in the world of
engineering and beyond. For more information visit www.ece.
illinois.edu.
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IEEE Photonics Society Gets Social to Connect
with the Photonics Community Online
Piscataway, NJ—The IEEE Photonics Society (IPS) is now
active on social media and ready to connect with members, academia and industry professionals on Facebook,
Twitter, LinkedIn, and through their new online newspaper, the IEEE Photonics Daily. IPS is using these social media channels to provide the photonics and optics
community with innovative ways to engage in conversation and share useful resources. Raising awareness is IPS’s
goal; providing education and outreach about the role of
photonics in technology, manufacturing, telecommunications, research, healthcare, energy development, security,
aerospace, and more.
“The IEEE Photonics Society is the professional home
for a global network of scientists and engineers who represent the laser, optoelectronics and photonics community,” said Lauren Mecum, IPS Membership Development
Specialist. “We are continually searching for new ways to
provide our members with professional growth opportunities and we plan to use social media as yet another avenue of doing so. We hope to offer photonics community
supporters a place to network with peers, keep up with
evolving tech news and have a voice in the industry.”
Followers of IPS on social media will have immediate access to quick updates and micro-blogs on IPS programs, educational opportunities, photonics research
and innovation, publications, membership news and
upcoming conference information. In addition, IPS followers on Twitter have the opportunity for their tweets
to be featured in IEEE Photonics Daily, which serves to
inform the readership of new products and technologies. Interested parties who are not active on Facebook
or Twitter can also subscribe to receive the daily online newspaper, the IEEE Photonics Daily, via email,
explained Mecum.
Follow IPS on Twitter: @IEEEPhotonics

Like IPS on Facebook: Facebook.com/PhotonicsSociety
Join the IPS LinkedIn Group: http://linkd.
in/10MW07o
Subscribe to IEEE Photonics Daily: http://bit.ly/
IPSDaily

About the IEEE Photonics Society
The IEEE Photonics Society is one of the world’s leading
technical communities in the field of optoelectronics and
photonic materials, devices, and systems, with members
and activities engaged in research, development, design,
manufacture, and applications, as well as with the various
other activities necessary for the useful expansion of the field.
As part of this dynamic worldwide community, more than
100,000 photonics professionals actively organize, contribute to, and participate in Society technical conferences, journals and other activities covering all aspects of the field. The
IEEE Photonics Society has 80+ chapters worldwide and is
part of IEEE, the world’s largest technical professional association. The IEEE Photonics Society (IPS) is the current
name for the former IEEE Lasers and Electro-Optics Society
(LEOS). Learn more at http://www.photonicssociety.org and
http://www.photonicsconferences.org/.

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

President’s Column
(continued from page 3)
and the IEEE Photonics Society was very pleased to support this
event. We had a promotional desk in the exhibit area, along
with other organizations, such as OSA, IEICE and JSAP. Please
refer to the report of this joint conference in this issue.
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With warm wishes,
Hideo Kuwahara
Fellow
Fujitsu Laboratories Ltd.
October 2013

Get Connected,
Stay Informed:
Social Network
with IEEE Photonics
The IEEE Photonics Society (IPS) invites you to join us on Facebook and Twitter, and now on our
new online newspaper, IEEE Photonics Daily. Social media is a way for us to engage in
conversation while providing our followers with useful optics and photonics resources, top news stories
and conference updates.
You can share, learn and connect with society staff, IPS members and others interested in photonics all
over the world. Join the conversation, follow and learn more today!

Like Us

Follow Us

On Facebook

on Twitter

Facebook.com/
PhotonicsSociety

@IEEEPhotonics

“Like” the IPS Facebook Fan
Page and connect with a
community of others interested
in photonics! Read posts and
share ideas! We post daily
optics, photonics and laser
technology articles, updates,
videos, podcasts, photos and
more. When you see an
interesting post, click the “share”
button! Our goal is to make
photonics news informative and
fun for everyone!

Subscribe to
IEEE Photonics Daily

Follow us on Twitter and
you will get quick updates
and micro-blogs on IPS
programs, photonics
research and innovation,
publications, membership
news and upcoming
conference information without cluttering your
inbox.
You choose whether you
want to see the latest news
- in real time. We tweet all
day long about all things
Photonics.

Our IEEE Photonics Daily
online newspaper pulls our most
active and popular tweets together
onto one online newspaper page. It
allows our members and followers to
find and read engaging articles,
photos and videos on photonics,
optics, physics, laser tech,
nanotechnology and quantum
computing easily.
Not on Facebook or Twitter?
Readers can subscribe to receive
the daily blog via email or check the
website daily.
To learn more, visit:
http://bit.ly/15VMwp5

Visit our Websites for more IPS Information: PhotonicsSociety.org
PhotonicsConferences.org
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2013 IEEE Haraden PraƩ Award Recipient
Barry L. Shoop, United States Military Academy, West Point, NY

The IEEE Haraden Pratt Award, sponsored by the IEEE Foundation, is
presented for outstanding service to IEEE.
The 2013 IEEE Haraden Pratt Award is presented to Barry L. Shoop.
“For vision and leadership in improving IEEE operations and governance, and for building a stronger foundation for IEEE’s strategic future.”

Barry L. Shoop has made contributions across the breadth of IEEE that
have changed the very fabric of its operations and governance, from local
geographic units to the Board of Directors. His strategic vision has allowed him to lead the way to revolutionary changes within IEEE in the
way IEEE thinks about, supports, and treats its members.
One of Dr. Shoop’s most impactful accomplishments was his leadership in
2007-2008 as chair of the Regional Activities Board (RAB) Enterprise
Engineering Project Ad Hoc Committee, which transformed RAB into the
Member and Geographic Activities (MGA) group. One of the largest IEEE
transformations in recent history, this change made the member a priority by focusing on involving members in all IEEE organizational units
through programs and activities. As the 2010 vice president of MGA, he
developed the Regional Geographic Strategy, which focuses on unique
circumstances and commonality of the local geographic region to improve
membership value and drive recruitment and retention. As the 2008-2009 IEEE secretary and chair of the
IEEE Governance Committee, he led the Committee’s transformation from being focused solely on governing
documents to being a resource for making IEEE governance more effective. In 2008, as the chair of the Business Management System Ad Hoc Committee, he made recommendations on how to improve IEEE’s IT system that resulted in changes to the entire IEEE IT enterprise, including structure, governance, and architecture.
An IEEE Life Fellow, Dr. Shoop is a professor and deputy head of the Department of Electrical Engineering and
Computer Science at the United States Military Academy, West Point, N.Y.
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IEEE PHOTONICS SOCIETY 2013
Graduate Student Fellowship Recipients
The IEEE Photonics Society established the Graduate Student Fellowship Program to provide Graduate Fellowships to ten
outstanding Photonics Society student members pursuing graduate education within the Photonics Society field of interest.
Applicants are normally in their penultimate year of study and must be a Photonics Society student member. Recipients are
apportioned geographically in approximate proportion to the numbers of student members in each of the main geographical regions (Americas, Europe/Mid-East/Africa, Asia/Pacific).
The presentation will be made during the Awards Ceremony at the 2013 IEEE Photonics Conference at the Hyatt Regency
Bellevue, Bellevue, Washington, USA on Monday 10th September, 2013.
The IEEE Photonics Society is proud to present the recipients of our 2013 Graduate Student Fellows:
Salvatore Campione – University of California, Irvine

Gururaj Naik – Purdue University

Yuan Chen – University of Central Florida

Vincent Sleiffer – Eindhoven University of Technology

Vincent Ginis – Vrije Universiteit Brussel

Ke Xu – The Chinese University of Hong Kong

Qi Guo – University of Melbourne

Junwen Zhang – Fudan University

Bart Kuyken – Universiteit Gent

Qunbi Zhuge – McGill University

Salvatore Campione received the
Laurea triennale degree (cum laude) in
electrical engineering from Polytechnic of Turin, Turin, Italy, in 2007,
the Laurea Magistrale degree (cum
laude) in electrical engineering from
the Polytechnic of Turin, Turin, Italy,
in 2009, and the Master of Science
degree in electrical engineering from the University of Illinois at Chicago, USA, in 2009.
He is currently working towards the Ph.D. degree at the
University of California Irvine, Irvine, CA, USA under the
supervision of Prof. Filippo Capolino. He has been a visiting scholar at the U.S. Army Charles M. Bowden Research
Center, RDECOM, Redstone Arsenal, Huntsville, AL,
USA in 2012 working with Dr. Michael Scalora and at the
Center for Integrated Nanotechnologies (CINT) at Sandia
National Laboratories, Albuquerque, NM, USA in 2012
and 2013 working with Dr. Igal Brener and Dr. Michael
B. Sinclair. He has published more than 20 peer-reviewed
journal articles, more than 40 conference papers, and 2
book chapters. His research interests include metamaterials
and their applications, plasmonics in nanostructures, and
optical devices with super-resolution.
Mr. Campione is a student member of IEEE and the
IEEE Photonics Society, SPIE, APS, and SIAM. He serves
as a reviewer for Optics Express, Optics Letters, Optics

Communications, PIER B, and Radio Science. He has been
the recipient of a Sigma Xi Grant-in-Aid of Research in
2011, two SPIE Scholarships in Optics and Photonics in
2011 and 2012, and the IEEE Photonics Society Graduate Student Fellowship in 2013. He has been selected as a
2013 Marconi Society Paul Baran Young Scholar, recognizing his academic achievements and leadership in the field
of communications and information science. He has also
been awarded several travel grants, including the Newport
Spectra Physics Research Excellence Travel Award in 2011,
granted by SPIE, and the FGSA Travel Award for Excellence in Graduate Research in 2012, granted by APS.
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Yuan Chen received her B. S. degree
in Optical Engineering from Zhejiang University, Hangzhou, China
in 2007. She is currently working
toward her Ph. D. degree under the
supervision of Prof. Shin-Tson Wu,
at CREOL: The College of Optics
and Photonics, University of Central
Florida (UCF).
Her research focuses on advanced liquid crystal display
materials and devices, including mobile displays, tablets,
and polymer-stabilized blue phase liquid crystals. She has
published one book chapter, 20 peer-reviewed journal papers, and several conference papers including one invited
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talk at an international conference. Currently, she is serving as president of Society for Information Display (SID)
UCF Student Branch, and reviewer for IEEE/OSA Journal
of Display Technology and Journal of Nanoscience and
Nanotechnology.
She is a recipient of IEEE Photonics Society Graduate
Student Fellowship award (2013), SPIE Educational Scholarship in Optical Science & Engineering (2013), and SID
Distinguished Student Paper Award (2013). In addition,
she received China Youth Science and Technology Innovation Awards (only 40 selected from 14 million undergraduate and graduate students) in 2006 and the Meritorious
Award of American Mathematical Contest in Modeling in
2005.
Vincent Ginis was born in Belgium
in 1986. He received his B.Sc. degree
in Engineering, summa cum laude,
from the Vrije Universiteit Brussel,
Brussels, Belgium, in 2007. Majoring
in Applied Physics, he obtained the
M.Sc. degree in Photonics Engineering, summa cum laude, in 2009. For
his Master thesis research, Vincent was awarded the IMEC
Prize by the faculty of engineering, the KVIV Engineering Prize by the Royal Flemish Society of Engineers, and
the Barco High Tech Award by the Research Foundation
Flanders. Currently, Vincent is a research assistant, working towards a Ph.D. degree in the Applied Physics research
group at the Vrije Universiteit Brussel as a PhD fellow of
the Research Foundation Flanders (FWO-Vlaanderen).
His doctoral research, under supervision of Prof. Irina
Veretennicoff, Prof. Jan Danckaert (Applied Physics research group, Vrije Universiteit Brussel) and Prof. Philippe
Tassin (Department of Applied Physics, Chalmers University), has been focused on the physics and applications of
metamaterials within the framework of transformation
optics. More specifically, Vincent worked on frequency
conversion using time- dependent metamaterials, light
confinement in subwavelength electromagnetic resonators,
and enhancement of optical gradient forces in nanophotonic devices.
He has currently published four papers in international
peer-reviewed journals and more than 30 contributions in
conference proceedings. He is the recipient of the SPIE
Scholarship in Optical Science and Engineering in 2012
and the IEEE Photonics Graduate Student fellowship in
2013. He regularly serves as a reviewer for several journals,
including Optics Express and Light, Science and Applications. Besides his research activities, he is a teaching assistant in condensed matter physics and electromagnetism.
Vincent is a member of IEEE, APS, OSA, and SPIE.
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Qi Guo received the B.Eng. degree
in Telecommunication Engineering
from Beijing University of Posts
and Telecommunications (BUPT),
Beijing, China in 2008, and the
M. Eng. Degree in Telecommunication Engineering from University of
Melbourne, Melbourne, Australia,
in 2009. She is currently pursuing her Ph.D. degree in
the Victorian Research Laboratory of National ICT Australia (NICTA) at University of Melbourne. Her current
research focuses on investigating innovative techniques for
high-speed long-reach optical access networks and costefficient solutions to next- generation passive optical network (NG-PON).
She has published 26 papers in peer-reviewed journals and international conferences as the first author. She
was the recipient of International Postgraduate Research
Scholarship, Melbourne International Research Scholarship, NICTA Special Top-Up Scholarship, SPIE Optics and
Photonics Scholarship and Chinese Government Award for
Outstanding Self-Financed Students Abroad. In addition,
she received the Best Student Paper Award at the 2012
IEEE Photonics Conference.
Bart Kuyken received the B.S. degree in engineering and physics from
Ghent University (UGent), Ghent,
Belgium, in 2006 and 2008, respectively, the M.Sc. degree in electrical
engineering (option: electronic circuits and systems) from Ghent University, and another M.Sc. degree in
electrical engineering from Stanford University, Stanford,
CA, in 2008 and 2009, respectively. He has been with the
Photonics Research Group, UGent, on a doctoral fellowship from the Flemish Research Foundation since 2009.
Gururaj Naik received bachelor’s
degree in Electronics & Communication Engineering from Visvesvaraya
Technological University, India in
2006 and master’s degree in Microelectronics from Indian Institute of
Science, Bangalore, India in 2008.
Recently, in August 2013, Gururaj
has received PhD from Purdue University, USA. During
his PhD, Gururaj worked in the groups of Prof. Alexandra Boltasseva and Prof. Vladimir M. Shalaev, where he
introduced and developed unconventional materials for
plasmonic and metamaterial applications that significantly
improved the performance of these devices. This research
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work has resulted in many invited papers and presentations, publications and press coverage. In the past, Gururaj
has authored/co-authored 17 peer-reviewed journal articles
and many conference publications. His paper on titanium
nitride as a plasmonic material was chosen for Optical Society of America (OSA) press release and has been the top
most downloaded paper of the journal in past two years.
His research has also been highlighted by SPIE newsroom,
Nature Photonics: News and Views, Purdue news and
many other popular science news channels.
Gururaj has also been a recipient of many awards and
scholarships. Notably, he secured All India Rank 1 in
Graduate Aptitude Test in Engineering (GATE) in 2005,
Gold Medal from Indian Institute of Science in 2008, and
Outstanding Graduate Student Researcher award from
College of Engineering, Purdue University in 2013. He
also served as a graduate ambassador of Birck Nanotechnology Center, Purdue University during 2011–13 and serves
as a reviewer for many reputed journals.
Vincent A. J. M. Sleiffer (S’09) was
born in Arnhem, The Netherlands.
He received his B. Sc. electrical engineering and M. Sc. broadband
telecommunication technology at
the University of Technology Eindhoven, Eindhoven, the Netherlands,
in 2007 and 2010, respectively.
He is currently working towards his Ph.D. degree, studying high capacity next- generation long-haul transmission
systems, at the University of Technology Eindhoven, Eindhoven, the Netherlands, mainly doing his research in the
laboratories of Coriant R&D GmbH, Munich, Germany. His
main interests are generation of higher-order modulation
formats and mode-division multiplexing, and combining
the two to achieve large capacity transmission using novel
fiber types. Mr. Sleiffer is (co-)author of over 45 papers and
multiple patents in the field of optical communication.
Ke Xu was born in Wuhan, China.
He received his B.Eng. degree in
Optoelectronics from Huazhong
University of Science and Technology, Wuhan, China, in 2010. He is
currently working towards his Ph.D
degree under the supervision of Prof.
Hon Ki Tsang in the Department of
Electronic Engineering, The Chinese University of Hong
Kong (CUHK). His research interest focuses on design and
fabrication of integrated silicon photonic devices, on-chip
optical interconnects, and subsystem for advanced optical
communications.
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In August 2012, he was working on advanced modulations using silicon modulator as a research visiting student in the Department of Photonics, National Chiao Tung
University (NCTU), Taiwan, in collaboration with Prof.
Chi Wai Chow. He will join the Department of Electrical
Engineering, Yale University as a research visiting student
working on carbon integrated photonic circuits advised by
Prof. Hong Tang in Yale University.
Until now, Mr. Xu has authored and co-authored over
30 publications in peer-reviewed journals and international
conferences including 6 first author journal articles. He is
a student member of IEEE, IEEE Photonics Society (IPS),
and Optical Society of America. He has been actively involved in the activities in IPS, Hong Kong Chapter. In
2013, he has won the Global Scholarship Programme for
Research Excellence.
“It is my great honor to receive the IPS Graduate Student Fellowship 2013. I would like to express my sincere
gratitude to Prof. Hon Ki Tsang, Prof. Ching Tat, Chester
Shu, Prof. Chi Wai Chow and all the group members in
CUHK and NCTU that I have been working with.”
Junwen Zhang was born in Xiantao
(China) in 1988 and received the
B.Sc. degree in optical information science and engineering from
Huazhong University of Science
and Technology, Wuhan, China,
in 2009. After that, he was recommended to Fudan University as a
Ph.D. candidate in 2009. He is currently working toward
the Ph.D. degree under the supervision of Prof. Nan Chi
and Prof. Jianjun Yu in the School of Information of Science and Technology, Fudan University, Shanghai, China.
His research interests include high speed optical fiber commutation, optical multi- carriers generation, digital signal
processing, and radio-over-fiber access networks.
Mr. Junwen Zhang has author and co-author more
than 50 peer-reviewed technical journal and international
conference papers, including 15 first authored high level
journal papers and 10 conference papers. He is an active student member of the IEEE, IEEE Photonics Society, IEEE Communication Society and Optical Society of
America (OSA). He also serves as a reviewer for IEEE/OSA
Journal of Lightwave Technology (JLT), Journal of Optical Communication and Networks (JOCN), Optics Letters
(OL), Optics Express (OE).
He was the recipient of the Excellent Graduates of the
Hubei Province in 2009, the Samsung (China) Scholarship
for Graduate Students in 2010, the Creative Talent Project Doctoral Research Fellowship of Fudan University in
2011, the National Scholarship for Graduate Students in
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2012, the China Scholarship Council Fellowship in 2012,
and the IEEE Photonics Society Graduate Student Fellowship in 2013.
Qunbi Zhuge was born in Zhejiang, China, in 1987. He received
the B.S. degree in Optical Engineering from Zhejiang University,
Hangzhou, China in 2009, and
M.E. degree in Electrical and Computer Engineering in 2012, from
McGill University, Montreal, Canada, where he is currently working towards the Ph.D degree under the supervision of Prof. David V. Plant. From
April 2013 to September 2013, he was an intern under
the supervision of Dr. Maurice O’Sullivan at Ciena, Ottawa, Canada, working on the design of next generation
coherent optical transceiver.

His current research interests include digital signal
processing in coherent optical single carrier and OFDM
transmission systems, fiber nonlinearity compensation
and flexible optical transceiver. He has authored and coauthored 21 journal papers (9 as the first author) and 23
conference papers including 5 invited conference papers.
He regularly serves as a reviewer for Optics Express, IEEE
Photonics Technology Letters and IEEE/OSA Journal of
Lightwave Technology.
He is a recipient of 2013 IEEE Photonics Society Graduate Student Fellowship, and a recipient of 2013 SPIE Optics and Photonics Education Scholarship. He received the
first prize of Best Student Paper in Asia Communications
and Photonics Conference (ACP) 2012. He was the Corning Outstanding Student Paper Competition Finalist (top
6) in Optical Fiber Communications (OFC) Conference
2012. In addition, he received the McGill Engineering
Doctoral Award in 2012–2015.

Nomination deadlines for the IEEE Photonics Society Awards are listed as follows:

Award

Nomination deadline

Distinguished Lecturer Awards
Aron Kressel Award
Engineering Achievement Award
Quantum Electronics Award
William Streifer Scientific Achievement Award
Distinguished Service Award
Graduate Student Fellowship
John Tyndall Award
Young Investigator Award

26

IEEE PHOTONICS SOCIETY NEWSLETTER

16 February
5 April
5 April
5 April
5 April
30 April
30 May
10 August
30 September
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IEEE Launches New “MentorCentre” Program for
Photonics Society Members and Others
Piscataway, NJ – IEEE, the world’s largest technical professional association, recently debuted a new mentoring
program that facilitates the matching of IEEE members
and establishes a mentoring partnership among members of participating societies, such as the IEEE Photonics Society. The IEEE MentorCentre program enables
participating individuals to connect globally with other
IEEE engineering professionals, as well as use their careers and life experiences to aid in their peers’ professional development.
“Participating IEEE Photonics Society mentors are finding that helping younger engineers develop their careers to
be extremely rewarding,” said Lauren Mecum, Membership
Development Specialist for the IEEE- Photonics Society.
“Due to the global nature of the MentorCentre program,
the pool of mentees is quite large and diverse, and the more
participation and member involvement, the better.”
Participation in the IEEE MentorCentre program is
completely voluntary, is open to all IEEE members above
Student member grade, and is already included in standard
IEEE membership fees. Mentees and mentors should be
committed to devoting time and effort to developing their
partnership, which is made easier through the program’s
in-person or online facilitation via web conference/Skype,
teleconference, e-mail and social media. Ideal candidates for
IEEE MentorCentre mentees are recent graduates or others
looking for personal guidance on navigating critical career
and educational decisions. Conversely, mentors should be
established and able to “show the ropes” to young professionals. Mentoring with the IEEE MentorCentre provides
an opportunity to share technical knowledge and skills, as
well as help others succeed in their professional and education goals, and supports the engineering and technology
professions.
For more information about the IEEE MentorCentre program, visit http://www.ieee.org/mentoring, or to
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become a mentor or mentee, go to http://mentoring.ieee.
org/ementor/.
In order to benefit from this program, visit http://bit.ly/
Ulh0iE or http://bit.ly/14skANu to learn how to become
an IEEE Photonics Society member.

About the IEEE Photonics Society
The IEEE Photonics Society is one of the world’s leading
technical communities in the field of optoelectronics and
photonic materials, devices, and systems, with members and
activities engaged in research, development, design, manufacture, and applications, as well as with the various other activities necessary for the useful expansion of the field. As part
of this dynamic worldwide community, more than 100,000
photonics professionals actively organize, contribute to, and
participate in Society technical conferences, journals and
other activities covering all aspects of the field. The IEEE
Photonics Society has 75+ worldwide chapters and is part of
IEEE, the world’s largest technical professional association.
The IEEE Photonics Society (IPS) is the current name for
the former IEEE Lasers and Electro-Optics Society (LEOS).
Learn more at http://www.photonicssociety.org.
Follow IPS on Twitter: @IEEEPhotonics (http://twitter.
com/IEEEPhotonics) Like IPS on Facebook: http://
Facebook.com/PhotonicsSociety Subscribe to IEEE Photonics Daily: http://bit.ly/IPSDaily

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

IEEE MentorCentre is an online program which facilitates
the matching of IEEE members for the purpose of
establishing a mentoring partnership. By volunteering as a
mentor, individuals use their career and life experiences to
help other IEEE members in their professional
development.
Program Benefits and Privileges
x Connect with IEEE engineering professionals
x Global community from which to select a mentor
x Career resource offering peer-to-peer guidance
x Included with IEEE membership
x Web-based program providing online practical
information for mentoring partnerships
Requirements of being an IEEE Mentor or Mentee
x Giving time and effort to develop a partnership
x Need understanding of role and responsibilities
x Staying in touch and following a plan
x Define goals and outline expectations

“I went to the site and found it
easy to navigate, searched by
location, and was astounded to
have such a wide selection of
local potential mentors. I
contacted my mentor and
arranged a meeting. It is a
pleasure to have made such a
strong connection, IEEE has
honed a valuable service and
whether you are a mentor or
mentee, there is a great deal of
value in this program.”
Jamie Garcia (mentee)
IEEE Member
“Helping young engineers develop
in their careers is very rewarding.
Working with some of these
individuals has proven to be quite
a challenge, because of the
diversity among those seeking
mentors. I’m glad to be
contributing to this program.”
Gary C. Hinkle (mentor)
IEEE Member

Watch “IEEE MentorCentre” on IEEE.tv, www.IEEE.tv.
Participation in the program is voluntary and open to all
IEEE members above the grade of Student Member. For
more information on the program, go to
www.ieee.org/mentoring. If you have questions, please
contact the IEEE MentorCentre Program Coordinator at
IEEEmentoring@ieee.org.
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Does Your Chapter have
an Interesting Story to Share?
Over the years the IEEE Photonics Society (IPS) has
come across many wonderful stories about our chapters’ experiences all around the world. Moving forward, we’d like
to feature these stories in the print & electronic IEEE Photonics Newsletter and IEEE Institute.
The members and chapters of IPS help advance our
mission of representing the laser, optoelectronics and
photonics community. You are the advocates and driving
force of our society around the world. We want to hear
from you!
• Did your chapter hold a recent, innovative event you
are proud to share?
• Is your chapter actively involved in the community,
promoting the photonics profession or breakthroughs
in the field?
• How does your chapter educate students and foster
professional growth?

If you have a story to tell, submit an article with pictures, video, etc. to:

We want to hear your voice! Stories about your chapter’s
activities can help spark new ideas for other chapters!

ipsnewsletter@ieee.org
Attention: Lisa Manteria

How to submit an article to the IPS Newsletter:

Please note: That by submitting a story you agree to have
it featured in IPS material, such as membership and recruitment publications. For more information, please review the
newsletter Submission Guidelines at PhotonicsSociety.org

IPS will feature 1–2 stories in the bi-monthly newsletter
and share chapters’ best practices via e-blast monthly.
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2013 Chapter Award Winners
Our chapters bring fresh perspectives and enrich our organization with new ideas. The IEEE Photonics Society
(IPS) makes the effort to formally recognize the professional and volunteer contributions of its members and chapters
every year with society awards.
The IEEE Photonics Society (IPS) would like to extend
congratulations to the following IPS Chapter Award Winners of 2013:

Chapter of the Year: Singapore
The Singapore Chapter achieved this high honor through
their quality of programming, innovative membership
development techniques, 45+ original workshops and
student/community involvement. The chapter organizes
the Photonics Global Conference, which 400+ researchers, academics and students attend, holds monthly networking events and sponsors annual travel grants for its
students.

Senior Member Initiative Award: Malaysia
The Malaysia Chapter was awarded for the success of enhancing their Senior Members’ professional development,
by conducting educational workshops and special events.
Due to the chapter’s high standing in region, the chapter’s
senior leadership was also honored with technical committee appointments at the IEEE R10 Technical Symposium.

Most Improved Chapter Award:
Hong Kong
The Hong Kong Chapter achieved this high honor through
their chapter’s best practices of engaging students and post
graduates in the field. The chapter made significant outreach improvements over the last year by enriching their
bi-monthly seminar series and hosting an annual Postgraduate Photonics Conference.
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Most Innovative Chapter Award:Italy
The Italy Chapter achieved this high honor through organizing innovative events in the photonics community, like
PHOTONICA 2013 & IWOW. The chapter held cutting
edge workshops and seminars on photovoltaics, bio-sensing, nanotechnology, silicon photonics, etc., which were
open to broad industry audiences, from researchers and
manufacturers to analysts and investors.

Best Membership Percentage Increase
Award: Nat. Research Univ. of Information
Tech., Mechanics and Optics Chapter
The Nat. Research Univ. of Information Tech., Mechanics and Optics Chapter was awarded for their quality of
student membership engagement activities and original
workshops. The chapter organized 2 large International
Young Scientist Workshops directed towards students
35 years old and younger entering the field of optics and
photonics.
Each chapter award winner substantially enhanced the
IEEE Photonics Society’s mission of representing the laser,
optoelectronics and photonics community through their
quality of programming, innovative membership development techniques, original
workshops or student/community involvement.
This year’s award recipient’s
presentation will be conducted
at the 2013 IEEE Photonics
Conference (IPC) on Monday,
October 2013
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9th September, 2013 in Bellevue, Washington, USA (Seattle Metro Area).

Honorable mentions to the following chapters who were
also nominated for awards:
• Albuquerque
• Boston
• Calcutta
• IRE-Kharkiv Student Chapter
• Montreal Moscow, Russia
• Southeastern Michigan (Trident)
• Phoenix Wave and Devices Chapter
• Princeton/Central Jersey
• Seoul (Korea) Section Chapter
• Ukraine
• Poland
• Toronto
• University of California Santa
• Barbara Student Chapter
• University of Central Florida

Chapter Award Feature: IPS Chapter of the Year
IEEE Photonics Society Singapore Chapter
Best Practices and 2012–2013 Successes
In order to benefit our 106 members (including 60 student
members) and researchers from different areas in photonics,
the seminar topics were chosen to cover various areas in photonics including laser, advanced material, optical communication, bio-photonics and nano-photonics, etc. With the
great support of the committee members and active participations from the members and student members, IPS Singapore Chapter organized 45 events for the period of 1 July
2012 to 30 June 2013, including 33 technical events (seminars and workshops), one conference and 11 social events.
A few initiatives and practices being done by IPS Singapore Chapter are as follows:
1) Inviting IEEE distinguished lecturers to give
talks in Singapore. Many researchers in the
photonics domain are interested to visit Photonics Centre/Lab in NTU/NUS during their visit to
Singapore.
2) Providing financial support to IPS Singapore
Chapter Student Branch to encourage active
participation from student members.
3) Establishing student travel grant to encourage
IPS student members to participate in IEEE
Photonics Society Conferences overseas. All
IPS student members can apply for travel grants
every year. The level of support varies from S$100
to S$300.
4) IPS Singapore Chapter has strong partnership with the local photonics industry. Apart
from industrial visits and dialogue sessions being
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5)

6)

7)

8)

organized, we constantly receive requests from local
companies on recommending job applicants with
photonics background.
Active participation in industrial events by recommending IPS members as speakers and organizing industrial networking sessions.
Organized the biennial international conference
since 2008, Photonics Global Conference (PGC) in
Singapore, which has become the signature photonics conference in Singapore. Since 2010, we have
also involved the IPS student branch to organize
the IPS Photonics Global Student Conference
(PGSC). PGC 2012 (http://www.photonicsglobal.
org/Invitedspeakers.php) was successfully held in
Singapore during Dec 13–16, 2012. We invited
Prof. David Payne and Prof Nikolay Zheludev to
deliver keynote speeches, and also to celebrate the
25 years anniversary of EDFA invention.
With active participation of student members, we have
organized a social event every month to encourage
more students to join the IPS family. Events organized this year include team building such as paintball shooting, dragon boating and other events, such as
iFly, ice skating, hiking in Gardens by the Bay, etc.
We receive positive feedback about our Industrial
events. These events we will continue to enhance &
establish strong links with local industrial companies and contacts.
Prof Zhong Wen-De
Chapter Chair
IPS Singapore Chapter
Nanyang Technological University
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TECHNICAL

NON-TECHNICAL

Photonics short course (Dec 13, 2012)

Hiking in Sungei Buloh Wetland Reserve (Aug 4, 2012)

Postgraduate Student Conference (PGSC) (Dec 16–17, 2012)

Social gathering (Oct 27, 2012)

Photonics Global Conference (PGC) (Dec 13–16, 2012)

Chapter Award Feature: IPS Best Membership
Percentage Increase Award
National Research University of Information Technologies, Mechanics, & Optics IEEE Photonics Society (IPS)
Student Chapter

Spotlight on the Chapter’s 2012–2013
Successes & Best Practices
Our student chapter was established in 2011 in the Department of Photonics and Optical Information Technol32

IEEE PHOTONICS SOCIETY NEWSLETTER

ogy in St Petersburg National Research University of Information Technologies, Mechanics and Optics in Russia.
We started our work due to the scientific and research
interest among our students and graduate students. In
forming this chapter, we were interested in the international relations of laser, optoelectronics and photonics—
terahertz radiation, nanostructures, metamaterials and
femtosecond optics.
October 2013
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In June 2012, during the conference LOYS‘2012,
we provided a forum for young talented physicists (up to
35 years old) just entering the world of science or already
actively working there. The LOYS included a plenary report
“THz Imaging” given by Prof. Xi-Cheng Zhang—wellknown specialist in the field of generation, detection, and
applications of free-space THz beams with ultrafast optics.
During the last year we have organized two large international workshops:
• International Young Scientists School “Terahertz
applications”, which took place on 16–19 October 2012
• Young Scientists Workshop “Terahertz Radiation
Interaction with a Matter” on 27–29 June 2013.
October 2013

In each workshop there were about 25 different speakers
all over the world and lecturers from different IEEE societies including IPS. We invited Distinguished Lecturer, Prof.
Wood-Hi Cheng to speak on “The Art and Science Of Packaging High-Coupling Photonics Device and Modules”.
To attract graduate students, we held an educational program for young scientists—STEP in February
2012. We made a lot of interesting training seminars for
our young scientists, organized informal pizza parties, and
talked about the benefits of being an IPS member. All this
helped in increasing our chapter membership.
To draw attention to our scientific activities, in Sept.
2012 we held a “day of open doors” for school kids
IEEE PHOTONICS SOCIETY NEWSLETTER
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Organization Committee Informal Meeting to Discuss Ideas.

Workshop “Terahertz Radiation Interaction with a Matter”.

called “Magic of Optics”. It included a tour of our laboratories and presentations on interesting innovations in
today’s science. Program also involved discussions on the
importance and capabilities of an IEEE membership during studying at a university.
Our chapter organizes several small technical seminars
throughout the year with our colleagues at the University in order to keep abreast of contemporary projects. We
invite colleagues from other IPS chapters to join us at our
seminars and workshops in the upcoming year.
To help promote education and outreach to our
students, we provide an English Speaking Club, which
takes place each month for 2–3 times. This club gives
our students the opportunity to improve their knowl-

edge of Technical English, using special games and topics. And, of course, we hold different informal leisure
activities for our members and colleagues to keep them
engaged.
Our chapter’s organization committee consists of 8 people and a dedicated group of helpers. We work together a
lot and it brings us great pleasure.
Maria Osipova
Chapter Chair
National Research University of Information
Technologies, Mechanics, and Optics Chapter
Note: Award photos and other chapter award winners will be
featured in the December 2013 Issue of the IPS Newsletter.

IPS Member Spotlight on Tiziana Tambosso
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Chair of the IEEE Photonics
Italy Chapter from 2002 to 2012

Programs, robust student member activities, collaborations with other chapter chairs within IPS to improve and

When Tiziana was elected the Chapter Chair of the IEEE Photonics Society (IPS) Italy Chapter, she took over
the chapter from the founder and first
chair, Silvano Donati. The chapter,
founded in 1997, was still young and
in need of consolidation, both scientifically and structurally. One of Tiziana’s first goals was to develop and encourage participation
from the chapter’s members and Executive Committee.
She set out to enhance her chapter’s best practices of
developing an environment in which IEEE Photonics Society members can network and enhance their professional
skills, benefits vital to a successful career in the photonics
industry. In her tenure, she developed Cultural/Professional

T. Tambosso (right) with Leda Lunardi (left) and Marina
Meliga (center) at the IPS Annual Meeting.
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enlarge her chapter’s technical events, and cultivated relationships with national industries and other IEEE societies.
Through implementing these efforts, her chapter has won
several awards and recognitions, such as Chapter of the Year
of IEEE Region 8 in 2002, IPS Chapter of the Year 2008,
IPS Most Improved Chapter 2010 and IPS Most Innovative
Chapter 2013.
In Tiziana’s words, “The IEEE is like a family, and if you
feel to be part of it, give all you can generously. You will
find that the good returns to you and, even more important,
you feel yourself enriched in your mind and your spirit.”
Tiziana has been dedicated to the advancement of the laser, optoelectronics and photonics community as well as the
success of the IEEE Photonics Society for years. Her fresh
perspectives and innovative ideas as Italy’s IPS Chapter
Chair have truly enriched IPS and the society is very grateful for her service. A member like Tiziana keeps the IEEE
Photonics Society motivated and fosters the positive social
change our membership needs in order to continually excel.
In this article, you will learn more about Tiziana as a colleague and gain helpful advice that she hopes other chapters
and members can benefit from.

“It [a conference] is a painstaking and rewarding piece
of work.” Almost everybody thinks it’s much better to
spend time in his/her own research, but this is not completely true. By organizing a workshop one can promote
the advancement of knowledge and science, bring together
international experts and specialists. Listening to peers
presenting their research and discussing with them often
triggers new breakthrough ideas.”
Tiziana was co-founder of an international workshop,
WFOPC (Workshop on Fiber Optic Passive Components),
held at the University of Pavia. At the time, the event was
still in infancy and needed strong support to become an
established event of IPS. Tiziana was enthusiastically proac-

tive to foster this unique opportunity, and worked to make
WFOPC have an international focus by advising and cooperating with the IPS Scotland Chapter.
Another big success of Tiziana’s, after her relentless efforts to launch the WFOPC workshop, was to establish a
brand new and very cutting edge Bio-Photonics Workshop. Tiziana championed the start of this workshop, coorganizing the first edition with University of Parma and
prof. Stefano Selleri, the present IPS Chair (not Board of
Governor, unfortunately!!) The workshop was such a success and continued with a second edition with the IPS Taiwan Chapter, which was held in Taipei, July 2013.
Tiziana informs chapters that, “If you have been lucky to
start an event, let it grow up! Don’t monopolize it in your
location, let the other chapters share with you in the great
opportunity and attract new participants. Continue to seed
the discussions and allow the scientific cross-fertilization of
ideas. This is the target every Workshop organizer should
aim at, if you really love your field of research and wish to
see it grow and attract consensus”.
Her best practices for managing major events are:
• Choose cutting edge topics, but don’t duplicate existing events
• Budget attentively, target 20% surplus
• Choose attractive venues, but not the most expensive
• Encourage participation of students, don’t be afraid to
seek help
Another piece of advice from Tiziana from the perspective
of a workshop starter/organizer:
“If your subject is new and cutting edge, think of proposing a Special Issue of an IEEE Photonics Society journal
after the Workshop. This shouldn’t be merely the collection
of reprints of the Conference Proceedings, rather, it is an
opportunity offered to presenters that have discussed with
peers of their research in the Conferences, to digest it a little
bit more their findings, and come out with a more mature,
extended and, frequently, a much more authoritative paper.”

T. Tambosso lecturing on Photovoltaics at University of
Wollongong - Sidney.

Tambosso awarding the Best PhD Dissertation Award of the
IPS Italy Chapter to M. Benedetti.

Advice on Workshops & Conferences
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A meeting of the Executive Committee of the IPS Italy Chapter: back row: S Riva-Sanseverino, S. Selleri (2013 Chair)
S. Donati (IPS Italy Chapter Founder), A Galtarossa,
A. Vannucci, G. Chiaretti; front row: S. Pietralunga (Secretary) and T. Tambosso (2002–2012 Chair).

Tiziana’s Experience With Chapters
Another concern for Tiziana when she started overseeing
the IPS Italy Chapter was the support from her Section, at
the time virtually inactive. Through her efforts she helped
championed the proposal of the Italy section, merging the
the North and Central-South Sections. This happened in
2005 and the Italy Section became, with its 4500 Members,
the 3rd largest section in Region 8.
During this time Tiziana managed the IPS Italy Chapter
as a totally self-sufficient body and gained extensive experience of IEEE’s working rules. Due to her knowledge and
leadership abilities, she was later appointed Chapter Coordinator of the Italy Section, advising and instructing the
Chairs of 32 Chapters and 2 Affinity Groups in Section 8.
Tiziana assisted chapters on how to manage funds and organize workshops and lectures. She helped newly elected chairs
with program support and strategic planning. She was then
appointed Section Program Coordinator, transferring her experience of conferences on the local lever to the Section level.
To improve the structure of a chapter, Tiziana states from
her experience that, “It’s advisable to have an Executive
Committee made up of one third each of academia, research
and industry to discuss strategic planning.” A productive
Executive Committee is made up of 12-18 members who
are committed to really bringing ideas to the table and are
receptive to proactive society discussions. The Executive
Committee’s she instated are very active in recommending
and administering workshops and member activities. For
example, the series on Photovoltaics recently held in Padova, Milano and Palermo. The committee came up with
ideas to improve attendance rates by offering free-participation workshops on the photovoltaics and established an
award for the Best PhD Dissertation in Photonics to IPS
students and GOLD Members.
Tiziana also stressed the importance of the IPS Distinguished Lecturer Program, utilizing the lecturers often
36
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for the Italy Chapter’s workshops, conferences and chapter
meetings. “Invite Distinguished Lecturers to your chapter
events. They usually can come for free and travel to chapters with their DL allowance. Also, invite national company
CEOs to illustrate their industry activities, which usually
follows with invitations to visit the factory or premises of
the company,” Tiziana encourages. She is determined to enhance the experiences of her members through all avenues,
making the IPS Italy Chapter’s events original.
Though Tizaiana’s term is over with the IPS Italy Chapter as Chapter Chair, she is always happy to help other chair
of the IEEE Photonics Society.
Chairs and members can contact Tiziana at:
Email: tiziana.tambosso@ieee.org
Personal website: http://www.ttambosso.it/
Professional webpage: http://www.studiotambosso.it/
index.htm
For more information in the IPS Italy Chapter, please visit
http://www.ieee-photonics.it/

CV
Tiziana Tambosso (M’94, SM’02) received the Laurea
degree with honors in Electronic Engineering and the
PhD in Optoelectronics from University of Pavia, Italy, in
1983 and 1988. Presently, she is Visiting Professor at Da
Yeh University, Dacun, Taiwan, lecturing on Green Photonics and Laser Instrumentation. In 2012 she was a lecturer
of Master course on Photovoltaics at University of Palermo.
From 2006 to present, she is a consultant in communications and optoelectronics field, and co-founder of Tambosso and Associates.
She was the head of fiber optic devices group, called
SIRTI, R&D Division (1989–93), and project leader at
the SIRTI Company (1993 to 2005) for fiber optic components and amplifiers, photomixing, wireless sensor
and RFID. Her main research interests are now on laser
instrumentation and green photonics. She holds dozens
of patents and has authored or co-authored 50+ papers
on journals and conference proceedings. From 1993 to
1997 Dr. Tambosso acted as Secretary and Vice-Chair of
SC86B on Fiber Optic Interconnection Devices and Passive Components. She has co-chaired or TPC chair-ed,
three editions of WFOPC, the Workshop on Fibers and
Optical Passive Components of IEEE-LEOS, Pavia (1998
and 2000) and Taipei (2007).
She has served as Guest Editor of the IEEE Selected Topics in Quantum Electronics of Sept. 1999 on Fiber Optic
Passive Components. Dr. Tambosso was Chairperson of
IEEE IPS Italy Chapter from 2002 to 2012. Presently she
is Chapter Activity Coordinator and Section Program Chair
of IEEE Italy Section.
October 2013
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IEEE First Year New Member Experience
IEEE has an outreach program, First Year New Member Experience, for newly inducted
members. It was designed to help each understand and navigate IEEE during their first
year experience. Whether a member joined to build a professional network, save money on
conferences or keep current with technology, this program can help.
It includes a website portal, a monthly
online orientation to help the new member
get connected to IEEE and basic services
on how to participate in various member
activities.
Please inform new members and chapter
participants of this program when they first
join the society.
To get started visit: www.IEEE.org/Start

Get Connected &
Stay Informed @:
@IEEEPhotonics
www.PhotonicsSociety.org / www.IEEE.org/Membership
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Conference Section
Report on CLEO-PR & OECC/PS 2013
Kenko Taguchi†, Kimio Oguchi‡, and Akihiro Maruta#
†
Kyoto University, ‡Seikei University, #Osaka University
1. Introduction
CLEO-PR & OECC/PS 2013 conference was held from
30 June through 4 July, 2013 at the Kyoto International
Conference Center, Kyoto, Japan (Fig. 1). The conference
got together international leading researchers, scientists
and engineers who have been actively researching and
developing lasers and their applications, nanophotonics,
optical devices, optical transmission and optical networking, optical fibers, optical switching system, and related
technologies. For the first time, the conference combined
the following three major international conferences, which
widely covered in the field of “optics (photonics)” from lasers and devices to systems and networks.
• The 10th Conference on Lasers and Electro-Optics
Pacific Rim (CLEO-PR 2013)
• The 18th OptoElectronics and Communications
Conference (OECC 2013)
• Photonics in Switching 2013 (PS 2013)
The combination of the three conferences made this the
most significant and valuable conference for participants
from all over the world, and also provided forums for the
discussion on the latest of progress of research and development of appropriate technologies.
CLEO-PR 2013 was cosponsored by IEICE Communications Society, IEICE Electronics Society, and The Japan
Society of Applied Physics, and technically cosponsored by
IEEE Photonics Society, the Optical Society, Optical Society of Korea, and the Korean Physical Society. On the other
hand, OECC/PS 2013 was cosponsored by IEICE Communications Society and IEICE Electronics Society, and technically cosponsored by IEEE Photonics Society, IEEE Communication Society, and The Optical Society.

2. Overview
Table 1 shows the statistics of the conference. As shown in
the table, 1,180 papers (CLEO-PR: 625, OECC/PS: 328,

Joint: 227) were submitted from all over the world (40
countries), and each paper was reviewed by each category
expert researchers. After the review, total 968 papers were
accepted for the oral (588) and poster presentation (380),
hence the total acceptance ratio of the conference was 82%.
The accepted 588 oral papers were categorized into the following 19 technical scopes.
(For CLEO-PR 2013 scopes)
C1. Solid State, Fiber, and Other Laser Sources
C2. Ultrafast and Nonlinear Phenomena
C3. Infrared and Terahertz Technologies and Applications
C4. High Power, High Energy Lasers
C5. Laser Processing
C6. Optical Metrology and Sensing
C7. Quantum Optics, Quantum Information
C8. Nitrides, Other Widegap Semiconductors and Emitters
C9. Nanophotonics
C10. Biomedical Photonics
(For OECC/PS2013 scopes)
OP1. Access Network
OP2. Core Network
OP3. Transmission Systems and Their Subsystems
OP4. Optical Fibers, Cables and Fiber Devices
OP5. Optical Switching Systems and Related Technologies
(For joint sessions of CLEO-PR & OECC/PS)
J1. Semiconductor Active Optical Devices
J2. Optical Passive Devices and Modules
J3. Silicon Photonic Platform
J4. Optical Signal Processing
The conference began with the six workshops in the afternoon on 30 June: C-Special. Photon Frontier Network,
J1. Optical Interconnects II: Challenges and Opportunities
for Ultra-dense Inter-Chip and On-Chip Interconnects, J4.
Optical Interconnects I: State-of-the-art Optical Interconnects: Moving from the Rack to the Chip, OP1. What will
be Killer Devices and Components for the Next-generation Optical Access Networks?, OP2+OP5. Software Defined + Elastic Optical Networks =?, OP3+OP4. Future
Submitted contributed papers
Accepted contributed papers
Oral presentation papers
Poster presentation papers

Figure 1. Kyoto International Conference Center.
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1,180 (40 countries)
968 (82.0%)
588 (49.8%)
380 (33.2%)

Table 1. Statistics of CLEO-PR&OECC/PS2013.
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Figure 2. Plenary session.

Figure 3. Discussion after presentation.

Figure 4. Poster session.

Figure 5. Banquet at Grand Prince Hotel Kyoto.

Perspective of Photonic Transport Network (Part I: Beyond
100G Technologies and Standardization/Part II: Space Division Multiplexing for Petabit / Fiber Transmission).
The plenary session was organized on 1 July (Fig. 2). Prof.
A. Asai, the University of Tokyo, firstly addressed recent research topics about Higgs Boson: Dawn of physics to explore
the vacuum. Dr. M. D. Feuer, AT&T Labs, next presented
space-division multiplexing—Do we have a choice? The
third by Prof. Y-H. Lee, KAIST, addressed toward the smallest possible laser & resonator. The forth by Prof. K. Kikuchi,
the University of Tokyo, introduced coherent optical communications: past, present and future. Prof. Z. Zhang, UCB,
lastly addressed photonics beyond diffraction limit: plasmon
waveguide, cavities and integrated laser circuits.
In the technical sessions, there were 1114 presentations
(Fig. 3) in 152 technical sessions (4 days 12 parallel tracks)
with including two poster sessions (Fig. 4), 9 tutorial sessions (Attosecond Optics—from genesis to revelation by
Z. Chang, Digital signal processing for coherent optical communication systems by S. J. Savory, Hollow core
photonic crystal fiber optical guidances and applications
by F. Benabid, Software-defined optical access networks for
multiple broadband access solutions by N. Cvijetic, Femtosecond laser processing for biochip applications by K. Sugioka, Challenges and opportunities of photonic networking
technologies by K. Sato, Frequency combs and applications
by T. Udem, The role of photonics in future computing systems and data centers by S. J. B. Yoo, and Optical fiber cable
technology and related study items toward space division
multiplexing by M. Ohashi) and 22 symposium sessions
(9 topics: C1-1. Laser Display, C1-2. Novel Fiber Designs

for Lasers, C4. High Power Lasers and Applications, C5.
Biochip Fabrication by Femtosecond Laser, C6. New Trends
in Frequency Comb: Application of Light with Ultraprecision, C8. New Frequency, Novel LDs and LEDs-Innovative
Works on Widegap Semiconductors-, J1–J3. High-density
Photonic Integration Platforms and Their Applications,
OP1. Recent R&D Activities of Telecommunication Technologies for Resilient and Sustainable Society, OP4. Fiberoptic Technologies for the Next Era (Part I: New Fiber Amplifiers / Part II: Mode Control Technology).
On 3 July, we enjoyed the banquet at the Grand Prince
Hotel Kyoto. As an attractive event, Japanese traditional
dance was performed by Geiko- & Maiko-san (Fig. 5). The
best paper awards (15, one paper in each sub-committee)
and the best student/young scientist paper awards (15, one
paper in each sub-committee) of CLEO-PR & OECC/PS
2013 were introduced in the banquet.
The post deadline papers of 64 were submitted from all
over the world and each paper was reviewed by the technical committee members. After the review, total 14 papers
were accepted. The post deadline paper presentations were
performed with 3 parallel sessions on 4 July.

October 2013

3. Conclusion
CLEO-PR & OECC/PS 2013 was closed with great success.
Finally 1,469 participants (registrations) with including 622
international participants (about 42%) and 459 students
(about 31%) have enjoyed discussion in this conference.
CLEO-PR 2015 is announced to be held at Busan,
Korea, OECC/ACOFT 2014 at Melbourne, Australia, and
PS 2014 at San Diego, USA and PS 2015 at Florence, Italy.
IEEE PHOTONICS SOCIETY NEWSLETTER
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IPC 2014
27th Annual IEEE Photonics Conference 2014

Call for Papers
Submission deadline - 2 May 2014
12-16 October 2014
Hyatt Regency La Jolla
San Diego, California, USA
General Chair
Susumu Noda
Kyoto University, Japan

Member-at-Large
Martin Dawson
University of Strathclyde, Scotland

Program Chair
Thomas Clark
JHU Applied Physics Laboratory, Laurel, MD, USA

For more information:
www.IPC-IEEE.org
www.PhotonicsConferences.org

Get Connected, Stay Informed:

Apply online today:
www.ieee.org/membership

PhotonicsSociety.org

PhotonicsConferences.org

@IEEEPhotonics

PhotonicsJournal.org

www.photonicssociety.org

Facebook.com/
PhotonicsSociety
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2013 IEEE Photonics Society
Co-Sponsored Events
HPD October 16—17, 2013
2013 High Power Diode Lasers and Systems Conference
Ricoh Arena
Foleshill, Coventry, UK
http://photonex.org/conference/13/high-power-diode-lasers-&-systems.html
MOC October 27—30, 2013
18th Microoptics Conference
Tokyo Institute of Technology
Tokyo, Japan
http://www.moc2013.com
MWP October 28—31, 2013
2013 IEEE International Topical Meeting on Microwave Photonics
Hotel Monaco
Alexandria, VA, USA
http://www.mwp2013.org
ICP October 28—30, 2013
4th International Conference on Photonics
Equatorial Hotel
Meleka, Malaysia
http://www.icp2013.net
RIO December 9—12, 2013
Sixth “Rio de la Plata” Workshop on Laser Dynamics and Nonlinear Photonics
Cala di Volpe Bourtique Hotel
Montevideo, Uruguay
http://www.fisica.edu.uy/~cris/workshop.htm
ICMAP December 13—15, 2013
International Conference on Microwave & Photonics
Indian School of Mines
Dhanbad, India
http://www.icmap2013.org/

October 2013

IEEE PHOTONICS SOCIETY NEWSLETTER

43

Conference Section

(cont’d)

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: Prof. Duncan T. Moore, Biomedical Engineering and Business Administration, University of Rochester, USA; moore@optics.rochester.edu.
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

27–30 October 2013
ICO Topical Meeting:
18th Microoptics Conference (MOC’13)
Tokyo, Japan
Contact: Tomoyuki Miyamoto;
phone: +81-45-924-5059;
fax: +81-45-924-5059;
tmiyamot@pi.titech.ac.jp
http://www.comemoc.com/moc13/
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What does IEEE Open Access mean to an author?
t5PQRVBMJUZQVCMJTIJOHXJUIFTUBCMJTIFEJNQBDUGBDUPST
t*ODSFBTFEFYQPTVSFBOESFDPHOJUJPOBTBUIPVHIUMFBEFS
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t6OSFTUSJDUFEBDDFTTGPSSFBEFSTUPEJTDPWFSZPVSQVCMJDBUJPOT
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Learn more about IEEE Open Access Publishing:

www.ieee.org/open-access
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Announcement of an Issue of the IEEE/OSA
Journal of Lightwave Technology on:

MICROWAVE PHOTONICS
** Submission Deadline: January 1st, 2014 **
The IEEE/OSA Journal of Lightwave Technology invites manuscript submissions in the area of
Microwave Photonics. This special issue of the Journal of Lightwave Technology covers all topics in the
field of microwave photonics, including radio-over-fiber systems, microwave photonic technologies for
biomedical applications, broadband photonic devices, and photonic techniques for the generation,
distribution, and processing of microwave signals. A portion of this issue will feature expanded versions of
accepted papers presented at the 2013 International Topical Meeting on Microwave Photonics (MWP 2013)
in Alexandria, Virginia, USA on October 28-31, 2013. It is therefore likely that the topic of the in-depth
workshop held on the first day of MWP 2013, which was integrated photonic devices and subsystems, will
be discussed in some of the papers assembled in this issue.
The Guest Editors for this issue are: Edward Ackerman, Photonic Systems Inc., USA; Tadao Nagatsuma,
Osaka University, Japan; Stavros Iezekiel, University of Cyprus, Cyprus
The deadline for submission of manuscripts is January 1st 2014. Please submit your paper to:
http://mc.manuscriptcentral.com/jlt-ieee and under Manuscript Type select “Microwave Photonics
2014”. Unedited preprints of accepted manuscripts are normally posted online on IEEE Xplore within 1
week of authors uploading their final files in the ScholarOne Manuscripts submission system. The final
copy-edited and XML-tagged version of a manuscript is posted on IEEE Xplore as soon as proofs are sent in
by authors. This version replaces the preprint and is usually posted well before the hardcopy of the issue is
published. Hardcopy Publication is scheduled for September/October 2014.
All submissions will be reviewed in accordance with the normal procedures of the Journal.
All questions should be sent to:

IEEE Photonics Society
Doug Hargis
445 Hoes Lane
Piscataway, NJ 08854 USA
d.hargis@ieee.org

The following documents are required using online submission at: http://mc.manuscriptcentral.com/jlt-ieee
1.

PDF or MS Word manuscript (double column format, up to 12 pages for an invited paper, up to 7
pages for a contributed paper). Manuscripts over the page limits will have an overlength charge of
$260.00 USD per page imposed. Biographies of all authors are optional, author photographs are
prohibited. See Tools for Authors at
http://www.ieee.org/web/publications/authors/transjnl/index.html
2. MS Word document with full contact information for all authors.
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Announcement of an IEEE/OSA
Journal of Lightwave Technology Special Issue on:

TheIEEE/OSAJournalofLightwaveTechnologypresentsaforumforauthorstopublishexpandedpapers
in a Special Issue on the23rd International Conference on OPTICAL FIBER SENSORS. The Chairsofthe
conferenceserveasGuestEditorsinthisendeavor.

OnbehalfoftheGuestEditorsandtheEditorͲinͲChief,weencourageyoutosubmitanexpandedversion
of your accepted conference paper to the journal. Typically, these papers are 5 to 7 pages in length.
Mandatory page charges of $260USD per page are enforced in excess of 7 pages. This paper would
appear in an upcoming JLT special issue titled "OFS 23." Normally, a large number of invitees take
advantageoftheopportunity.Basedonthis,wehopeyouwillbeabletosubmitsuchapaper.Tutorial
presenterswillbeinvitedindividually.Tutorialreviewpaperscanrangeupto16pagesinlength.

Submissionsbywebsiteonly:http://mc.manuscriptcentral.com/jltͲieee
ManuscriptType:“OFS23”
Submissionquestions:DougHargis,JournalofLightwaveTechnologyd.hargis@ieee.org
Relevanttopicsinclude,butarenotlimitedtothefollowing:
•Physical,Mechanical,andElectromagneticSensors
•Chemical,Environmental,BiologicalandMedicalSensorsandBiophotonics
•InterferometricandPolarimetricSensorsincludingGyroscopes
•MicroͲandNanoͲstructuredFiberSensorsincludingthePhotonicCrystalFibersandGratings
Sensors
•MultiplexingandSensorNetworking
•DistributedSensing
•SmartStructuresandSensorsincludingtheSHMsystems
•SensorApplication,FieldTestsandStandardization
•Newfibers,DevicesandSubsystemsforPhotonicSensingincludingtheonesforsecurityand
defense
•NewConceptsforPhotonicSensing
Guest Editors: Prof. José Miguel LópezͲHiguera, University of Cantabria, Spain;  Prof. Julian
Jones,HeriotWattUniversity,UK;Prof.ManuelLópezͲAmo,PublicUniversityofNavarra,Spain;
Prof.JoseL.Santos,UniversidadedoPorto,Portugal.

Submission deadline:
7 September, 2014
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Publication Section

(cont’d)

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

Fiber Lasers
Submission Deadline: December 1, 2013
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Fiber
Lasers. The purpose of this issue of JSTQE is to document leading-edge work in this field through a collection of original and
invited papers ranging from fundamental physics to applications. This special issue will be solely devoted to the most recent
achievements in fiber laser technology and serve as universal resource for future development. The scope of the issue covers all
aspects of theoretical and experimental laser research including:
x Fiber design and fabrication
x Ultra high power fiber lasers
x Fiber-processing techniques
x Wavelength tunable fiber sources
x Laser architectures and pumping methods
x Ultra narrow-linewidth fiber laser
x Fiber frequency comb sources
x Picoseconds and femtosecond fiber sources
x Fiber supercontinuum sources
x Beam combination of fiber lasers.
x Photonic crystal fibers and lasers
The Primary Guest Editor for this issue is Sulaiman Wadi Harun, University of Malaya, Malaysia. The Guest Editors are Shaif-ul
Alam, University of Southampton, UK; Andrey S. Kurkov, Russian Academy of Science, Russia; Mukul Chandra Paul, Central
Glass and Ceramic Research Institute, India; and Zhipei Sun, Aalto University, Finland.
The deadline for submission of manuscripts is December 1, 2013. 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 the ScholarOne Manuscripts submission
system. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available, final copyedited and XML-tagged versions of manuscripts replace the preprints 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. Hardcopy publication of the issue is scheduled for September/October 2014.
All submissions will be reviewed in accordance with the normal procedures of the Journal.
For inquiries regarding this Special Issue, please contact:
JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
IEEE/Photonics Society
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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Publication Section

(cont’d)

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

Optical Detectors – Technology and Applications
Submission Deadline: February 1, 2014
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Optical
Detectors – Technologies and Applications. Pure electronics cannot satisfy all application fields. Photonics and optoelectronics
complement electronics for many of them. Photonics and optoelectronics demonstrate a large progress and may promise a larger,
longer lasting growth than electronics alone. Within optoelectronics, stand alone and integrated optical detectors are a wide field of
research. Since about two decades optical detectors have been integrated together with electronics in optoelectronic integrated
circuits or photodiode ICs. This evolution towards silicon-based technologies is based on the existing mature (Bi)CMOS
manufacturing infrastructure which can be used to cost-effectively produce photodiode integrated circuits for a wide range of
applications. The solicited areas include (but are not limited to):
x High-speed and ultrahigh-speed photodetectors
x Infrared, visible, UV detectors
x Single-photon detectors, silicon photomultipliers
x Monolithic, heterogenous or hybride integration of detectors in III/V semiconductor and silicon technologies
x Cost efficient packaging and testing solutions
x Applications in optical receivers, optical storage systems, 3D-sensors, infrared cameras, thermography, quantum
communications, sensing, spectroscopy, medical diagnostics and tele-communications.
The Primary Guest Editor for this issue is Horst Zimmermann, Vienna University of Technology, Austria. The Guest Editors are
Edoardo Charbon, Technical University of Delft, The Netherlands; Y. C. Chung, Korea Advanced Institute of Science and
Technology, Korea; and Hooman Mohseni, Northwestern University, USA.
The deadline for submission of manuscripts is February 1, 2014. 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 the ScholarOne Manuscripts submission
system. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available, final copyedited and XML-tagged versions of manuscripts replace the preprints 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. Hardcopy publication of the issue is scheduled for November/December 2014.
For inquiries regarding this Special Issue, please contact:
JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
IEEE/Photonics Society
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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Publication Section

(cont’d)

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

Solid-State Lasers
Submission Deadline: April 1, 2014
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Solid-State
Lasers. Advances in solid-state lasers and nonlinear frequency conversion provide powerful tools for an increasingly broad range of
applications including spectroscopy, metrology, remote sensing, security, material processing, astronomy, medicine, biology,
display, and ignitions. Especially, the high-brightness as achievable with giant pulses from Q-switching and amplified mode-locking
enable fruitful nonlinear interactions for materials. The purpose of this issue of JSTQE is to highlight the recent progress and trends
in the development of leading-edge Solid-State Lasers. The solicited areas include (but are not limited to):
x Solid-state laser physics, spectroscopy, theory, and modeling for materials and cavities
x Tunable and new wavelength solid-state lasers, including nonlinear frequency conversions
x High-power lasers and power scaling strategies (oscillator, amplifier, injection seeding/locking, and beam combining)
x Short-pulse lasers (mode-locking, Q-switching, and their pulse gap)
x Laser and nonlinear materials (single crystal, glass, semiconductor, and ceramics)
x Laser structures (slab, disk, fiber, waveguide, microchip, and other micro-structures)
x Pump sources for lasers such as high-power and wavelength-stabilized diode arrays
x Narrow-linewidth, frequency-stable, and low-noise lasers
x Applications in science, medicine, remote sensing, industry, display and ignitions
The Primary Guest Editor for this issue is Takunori Taira, Laser Research Center, Institute for Molecular Science, Japan. The
Guest Editors are Tso Yee Fan, MIT Lincoln Laboratory, USA; and Guenter Huber, University of Hamburg, Germany.
The deadline for submission of manuscripts is April 1, 2014. 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 the ScholarOne Manuscripts submission
system. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once available, final copyedited and XML-tagged versions of manuscripts replace the preprints 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. Hardcopy publication of the issue is scheduled for January/February 2015.
For inquiries regarding this Special Issue, please contact:
JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
IEEE/Photonics Society
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.

50

IEEE PHOTONICS SOCIETY NEWSLETTER

October 2013

Delivered via the IEEE Learning Management System

IEEE eLearning Library
The premier online collection of short
courses and conference workshops
The IEEE eLearning Library presents a better

Q

Advanced technology courses, written
and peer-reviewed by experts

Q

Earn CEU and PDH continuing
education credits

Q

Relaxed, self-paced, online

way to learn for technology professionals,
students and any organization who wants its
team to strive, excel and stay competitive.

Find out what IEEE eLearning Library
can do for your organization:

www.ieee.org/go/elearning

IEEE is a certiﬁed continuing education provider

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
IEEE MDL/Marketing���������������������������39
IEEE Marketing Department���������� CVR 3
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
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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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