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Editor’s
Column

IEEE Photonics Society

Lawrence Chen
There is nothing new with active learning as a teaching pedagogy. Certainly, in elementary and high school,
teachers never ‘lectured’ for an entire class. Rather, they
presented course material, worked through a number of
examples, and then provided ample time for us to work
on problems or read. However, by the time university
rolled around, this approach was long forgotten and as
students, we were generally lectured for 50 minutes
straight (for a 1 hour class). In recent years, there has been
a shift (or perhaps return) to active learning, especially
in STEM disciplines (science, technology, engineering,
and mathematics). Active learning, though, has taken on
new levels, with the introduction of technologies such as
clickers. Following extensive research documenting the
positive outcomes of the approach, Eric Mazur has popularized peer instruction and there are a growing number
of instructors adopting various active learning strategies
in their courses. At first, I was somewhat skeptical about
changing the way I teach. I had attended a Mazur presentation and while intrigued, I was not fully convinced.
After attending a college-level physics class conducted in
an active learning classroom, I became a true believer. I
have since adopted active learning strategies, including
the flipped classroom, in the undergraduate courses that
I teach. Student feedback has generally been very positive and I am keen to explore and try new approaches and
tools. A few years back, a former student and now colleague of mine, were exploring approaches to (1) encourage more college students to pursue undergraduate studies in STEM disciplines and (2) inform students about
the tremendous importance of photonics on their daily
lives. My colleague makes use of active learning and peer
instruction to guide his classes through a number of photonics topics and relates topics in fiber optic communications to concepts covered in their college waves and modern physics course. We have also taken advantage of a
unique funding program to provide additional opportunities for college students to obtain research experience.
In this issue, we describe some of our efforts at photonics
outreach and active learning with photonics concepts.
In the second highlight article of this issue, Christophe Caucheteur provides a very nice review of fiber
optic sensors based on surface plasmon resonances for
molecular detection. Impressive sensitivities can be obtained and the article makes for a very nice complement
to those written by Frank Vollmer and Holger Schmidt
in the Oct 2014 issue.
I hope you find the highlight articles of interest. I
also hope that you have the opportunity to participate
in some of this year’s International Year of Light activities. As always, I welcome your feedback, comments, and
suggestions.
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President’s
Column
Dalma Novak
“There are two ways of spreading light: to be the candle or the mirror
that reflects it.”
— Edith Wharton
As I begin my second year as president, I would like to wish
you all a very happy New Year. With the myriad of activities
and initiatives planned for 2015, this year will be even busier
than usual for Society staff and volunteers. As we will also be
celebrating the golden (50th) anniversary of the creation of the
Quantum Electronics Council which eventually became the
IEEE Photonics Society, this promises to be an extra special
and exciting year!

IYL 2015 Begins
The International Year of Light 2015 (IYL 2015) has now
officially commenced. By the time you read this column the
Opening Ceremony for IYL 2015 will have taken place at the
headquarters of UNESCO in Paris. The Opening Ceremony
was a unique two-day event held in mid-January with over a
thousand participants from around the world in attendance. In
honor of the occasion, the UNESCO building was illuminated
by a spectacular blue and green light display by Finnish light
artist Kari Kola, which reflected the most powerful elements
of natural light: Northern lights and aurora. The ceremony itself began with an inauguration of IYL 2015 which included
a special video message from the United Nations Secretary-
General, Ban Ki-moon and a welcome by Irina Bokova,
Director-General of UNESCO. All of the key themes of IYL
2015: raising awareness about the importance of light-based
technologies and how light provides solutions to global challenges in areas such as energy, education, communications and
health, were introduced as part of the program launch.
After the high-level opening addresses by international political leaders, there were a series of keynote lectures with topics covering innovative lighting solutions for society, emerging trends in the photonics industry, as well as the history
of science and science policy. Speakers from the light science
community included Nobel laureates Ahmed Zewail, Steven
Chu, Zhores Alferov, William Phillips and Serge Haroche, who
spoke on a diverse range of light-based subjects: light and life,
energy, telecommunications, and the fundamental physics of
light-matter interactions. The IYL 2015 opening ceremony
festivities also included talks on light in art and culture as well
as cultural music performances involving light.
Since a focus of IYL 2015 is a celebration of the 1,000 year
anniversary of Ibn Al-Haytham’s work in optics, the opening
ceremony also featured the launch of ‘1001 Inventions and the
World of Ibn Al-Haytham’, a year-long global campaign by
UNESCO in partnership with the science and cultural heritage organization, 1001 Inventions. Ibn Al-Haytham was a
pioneering polymath from Basra in modern-day Iraq who lived
in the 10th century and is often referred to as the ‘father of
February 2015

 odern optics’. He contributed significantly to the fields of
m
optics, mathematics and astronomy, and helped lay the foundations of the present day scientific experimental method. He
spent much of his life in Egypt where he wrote his most celebrated work, Kitab al-Manazir (Book of Optics).
Presentations on how the roles of light-based technologies
address global challenges were also a major aspect of the IYL
2015 opening ceremony. As a Founding Partner of IYL 2015,
the Photonics Society supported a special guest luminary
speaker, Linda Wamune from Sunny Money and SolarAid in
Kenya. Ms. Wamune discussed SolarAid’s mission to eradicate
the kerosene lamp by the end of the decade and provide access
to solar lights in some of the most remote regions of the world.
She also explained how universal access to renewable energy,
via a unique mix of business innovation and enterprise, is the
best way to alleviate poverty in Africa. Through SolarAid it
is possible to donate solar lights for families living in rural
Africa at a cost of less than $5 for one solar light. SolarAid has
also introduced a novel digital fundraising community called
“Speed of Light” that enables donors to see the true impact of
their contributions.
As I have written in previous columns, the Photonics Society is organizing a variety of IYL 2015 activities which will
take place throughout the year. In addition to collaborating
with Solar Aid, our IYL 2015 humanitarian initiatives include
sponsorship of a collegiate team participating in this year’s
US Department of Energy Solar Decathlon, which challenges
students to design, build, and operate solar-powered houses
that are affordable, energy-efficient and appealing. The Stevens Institute of Technology’s entry in the Decathlon is called
SUREHOUSE and while also being fully solar-powered and
energy efficient, its design is being developed as a response to
the impact of climate change. The students’ aim is to create a
sustainable and resilient home for geographical areas that are
at greatest risk due to rising sea-levels and more damaging
storms, such as those coastal communities in New Jersey and
New York that were devastated during Hurricane Sandy in
2012. The Stevens team will have until October to complete
their design for the 2015 Solar Energy Decathlon.
Naturally the Society’s Chapters around the world are playing a leading role in our International Year of Light program
through the development of innovative outreach and education
initiatives that support the IYL2015 mission. These Chapter activities will be featured in upcoming newsletters and also publicized through our social media outlets. I hope many of you will
be able to participate in the Society’s IYL 2015 events and help
celebrate photonics as it has its well-deserved ‘day in the sun’.
With warm wishes,
Dalma Novak
Pharad, LLC
d.novak@ieee.org
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Research Highlights

Near-Infrared Plasmonic Optical Fiber Spectral
Combs Probe Molecule Interactions with High
Q-Factors
C. Caucheteur, Member, IEEE
Abstract—Surface Plasmon resonance (SPR) optical fiber biosensors constitute a miniaturized counterpart to the bulky
prism configuration and offer remote operation in very small
volumes of analyte. They are a cost-effective and relatively
straightforward technique to yield in situ (or even possibly
in vivo) molecular detection. They are usually obtained from
a gold-coated fiber segment for which the core-guided light
is brought into contact with the surrounding medium, either
by etching (or side-polishing) or by using grating coupling.
Recently, SPR generation was achieved in gold-coated tilted
fiber Bragg gratings (TFBGs). These sensors probe the surrounding medium with near-infrared narrowband resonances,
which enhances both the penetration depth of the evanescent
field in the external medium and the wavelength resolution of
the interrogation. They constitute the unique configuration
able to probe all the fiber cladding modes individually, with
high Q-factors. We use these unique spectral features in our
work to sense proteins and extra-cellular membrane receptors
that are both overexpressed in cancerous tissues. Impressive
limit of detection (LOD) and sensitivity are reported, which
paves the way to the further use of such immunosensors for
cancer diagnosis.
Index Terms—Plasmonics, biosensing, fiber gratings, gold,
molecules.

INTRODUCTION
Biosensors are by definition a combination of a biological receptor compound and a physical or physicochemical transducer. Optical methods of transduction offer important advantages such as:
1) Non-invasive, safe and multi-dimensional detection
(wavelength, intensity, phase, polarization, etc.)
2) Well-established technologies readily available from
communication and micro-nano technologies industries (lasers, detectors, passive components, etc.)
3) Visible and near infrared optical frequencies coincide
with a wide range of physical properties of bio-related
materials.
Biosensors are continuously developed to respond to the demand for rapid, accurate and in situ monitoring techniques
in different areas such as medical diagnosis, genomics, proteomics, environmental monitoring, food analysis and security. Label-free optical biosensors yield direct and real-time
observation of molecular interaction, without requiring the
use of labels since they sense binding-induced refractive index
changes. Among the different optical biosensors configura4
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tions (measurements of absorbance, reflectance, fluorescence,
refractive index changes, etc), those using surface plasmon
polaritons (SPPs) have been intensively developed during the
past three decades.
SPPs result from collective excitations of electrons at the
boundary between a metal and a dielectric. The strong sensitivity of the plasmon-propagation constant to the permittivity
of a nanoscale layer of material (bioreceptors) deposited on the
metallic surface has led to the monitoring of surface plasmon
resonance (SPR) to detect (bio)chemical changes occurring between molecules. As a result, biochemical reactions are measured with SPR by monitoring their effective refractive index.
In practice, as sketched in Fig. 1, the so-called KretschmannRaether approach realizes this by launching light beams from
a high refractive index prism to a thin metallic interface at
an angle such that light is totally reflected [1]. In doing so,
an evanescent wave extends in the metal overlay. When the
component of the propagation constant of the light along the
interface matches that of a plasmon excitation of the other side
of the metal layer, part of the light couples to the plasmon,
which decreases the reflection (at i0 in Fig. 1 where ic denotes
the critical angle of incidence). The interrogation is made either by varying the wavelength and keeping the incidence angle constant or by using monochromatic light and modifying
the angle. In both cases the polarization state of the light has
to be parallel to the incidence plane so that the plasmon wave
is normally polarized to the interface. Biochemical reactions
occurring above the metal surface affect the effective index of
the plasmon wave, which is detected through a shift of the SPR
(from i0 to i1). The sensitivity to the surrounding refractive
index often ranges in the order of 10-6–10-7.
Numerous transducers have been developed, bringing
additional assets with respect to the Kretschmann-Raether
prism approach, which is exploited in most commercial systems. In this aspect, optical fiber based sensors are particularly attractive. With their lightweight, compactness and
ease of connection, they provide remote operation in very
small volumes of analyte of the order of microliter. And with
their continuous development and optimization, they appear
perfectly suited for in situ or even possibly in vivo diagnosis.
They also have the potential to assay different parameters
simultaneously.
To excite SPR from an optical fiber, light confined in the
fiber core has to be locally outcoupled and brought into contact
with the surrounding medium. In practice, this is achieved either by a geometrical modification (polishing or etching of the
February 2015

Reflectance

cladding) so as to expose the evanescent
wave to the surrounding medium or by
Proteins in fluidic channel
using in-fiber gratings (refractive index
modulations photo-imprinted in the fiber
Gold coating
core along the propagation axis). Hence,
with ligands
1
various architectures are available [2]:
etched multimode optical fibers, sidePrism
polished, D-shaped, tapered or U-bent
optical fibers, long period fiber gratings
(LPFGs) and tilted fiber Bragg gratings
0
(TFBGs). Configurations based on cladθc
θo θ 1 Angle
ding removal/decrease can be quite easily
achieved. The SPR is in this case spectrally manifested by a broadband resonance Figure 1. Sketch of the Kretschmann-Raether prism approach for plasmonic genera(full width at half maximum (FWHM) tion and operating principle of its interrogation to measure binding of biomolecules on
receptors grafted on the gold substrate.
a20 nm or higher) in the transmitted
amplitude spectrum. Operation in reflection mode is possible by using a mirror deposited on the
are most generally used. SPR generation is achieved when the
cleaved fiber end face beyond the sensing region. However,
electric field of the light modes is polarized mostly radially at
these configurations considerably weaken optical fibers at the
the surrounding medium interface. The orthogonal polarization
sensor head and may prevent their use in practical applications,
state is not able to excite the SPR, as the electric field of the
out of laboratory settings. For this reason, large core fibers (unlight modes is polarized mostly azimuthally (i.e. tangentially
clad 200–400 nm core fibers) are the most spread in practice
to the metal) at the surrounding medium interface and thus
[3]. These configurations operate at visible wavelengths, which
cannot couple energy to the surface Plasmon waves. Dependlimits the extension of the evanescent wave in the surrounding on the configuration, refractometric sensitivities in the range
ing medium. Indeed, its penetration depth is proportional to
[102–105 nm/RIU (refractive index unit)] have been reported [6].
the operation wavelength (m) and usually ranges between m/5
When comparing the sensor performances between different
and m/2, depending on the mode order [4]. Hence, operation
configurations, it is not sufficient to compare only sensitivities
at near-infrared telecommunication wavelengths enhance the
(i.e. wavelength shifts), without considering the wavelength
penetration depth, which in turn improves the overall sensor
measurement accuracy. It is more convenient to refer to the
sensitivity to large-scale targets such as proteins or cells. Such
figure of merit (FOM) of the device. The FOM corresponds to
operation can be easily achieved with in-fiber gratings.
the ratio between the sensitivity and the linewidth of the resoGratings preserve the fiber integrity while providing a
nance, taking into account that it is easier to measure the exact
strong coupling between the core-guided light and the cladding.
location of a narrow resonance than a broad one [7]. Hence, in
LPFGs consist in a periodic refractive index modulation of the
terms of experimentally demonstrated FOM, TFBGs outclass
fiber core of a few hundreds of µm. They couple the forward-goall other configurations by more than one order of magnitude
ing core mode into forward-going cladding modes. Their trans[2]. This results from their sensitivity close to 500 nm/RIU
mitted amplitude spectrum is composed of a couple of wide
and the narrowness of their resonances.
resonances (FWHM a20 nm) dispersed in a wavelength range
Plasmonic generation in gold-coated TFBGs has been pioof a few hundreds of nm. TFBGs are short period (a500 nm)
neered in 2006 by the team of Prof. Jacques Albert at the Carlegratings with a refractive index modulation slightly angled
ton University of Ottawa, Canada [8]. Since then, our two research
with respect to the perpendicular to the optical fiber axis. In
groups have worked together on the spectral characterization
addition to the self-backward coupling of the core mode, they
of these probes that are inherently polarization selective [9,10]
couple light into backward-going cladding modes. Their transand on their subsequent use for biochemical sensing [11,12].
mitted amplitude spectrum displays several tens of narrowIn our work, we use the well-acknowledged antibody-
band cladding mode resonances (FWHM a200 pm or even beantigen affinity mechanism to assess the unique protein detection and quantification capabilities of gold-coated TFBGs and
low) located at the left-hand side of the Bragg resonance (or core
evaluate their performances in terms of both sensitivity and
mode resonance) corresponding to the core mode self-coupling.
limit of detection (LOD). We have conducted experiments to
According to phase matching conditions, every cladding mode
quantify proteins and extracellular membrane receptors that
resonance possesses its own effective refractive index and the
are both overexpressed in the case of cancer cells. In particular,
maximum refractometric sensitivity is obtained when this efwe have used cells suspensions to target and detect extracellular
fective index tends to the surrounding refractive index value.
membrane receptors in native membranes of different human
TFBGs act as spectral combs and constitute the only optical
fiber configuration able to probe simultaneously but distincepithelial cell lines. A differential diagnosis has been demontively all the cladding modes supported by an optical fiber [5].
strated between two cell lines, with overexpressed membrane
SPR optical fiber sensors can be obtained from the abovereceptors (positive control) and with a low number of these
listed structures surrounded by a noble metal (most often gold
receptors (negative control). Such results make an important
or silver). Sheaths of thickness ranging between 30 and 70 nm
step forward towards the demonstration of in vivo diagnosis.
February 2015
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Figure 2. Sketch of the light coupling mechanism for uniform
FBGs (a) and tilted FBGs (b).
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Figure 3. Typical transmission spectrum of a 1 cm long 10 TFBG
measured in air.

Operating Principle of TFBGs
As sketched in Fig. 2(a), a uniform FBG is a periodic and permanent refractive index modulation of the fiber core imprinted
perpendicularly to the propagation axis. It reflects a narrow spectral band centered on the so-called Bragg wavelength mBragg =
2neff,coreK where neff,core is the effective refractive index of the core
mode (close to 1.45) and K is the grating periodicity. The Bragg
wavelength is inherently sensitive to mechanical strain and temperature, through a change of both neff and K. However, it is
totally insensitive to SRI changes since the penetration depth
of the core-guided light into the cladding does not exceed a few
micrometers.
A TFBG corresponds to a refractive index modulation angled
by a few degrees relative to the perpendicular to the propagation axis (Fig. 2(b)). In addition to the self-backward coupling
6
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of the core mode at the Bragg wavelength, TFBG redirects some
light to the cladding whose diameter is so large that several tens
of cladding modes can propagate, each with its own effective
refractive index neff,clad. The phase matching condition for the ith
cladding mode resonance is given by mclad,i = (neff,core + neff,clad,i) K.
Fig. 3 depicts a typical TFBG transmission spectrum where
each resonance corresponds to the coupling from the core mode
to a group of backward-going cladding modes. The spectral position of a cladding mode resonance is related to its effective
refractive index, which in turn depends on the optical properties of the medium surrounding the optical fiber outer surface.
For instance, the cladding mode resonance close to 1540 nm is
characterized by an effective refractive index value near 1.315,
which is the refractive index of water at this wavelength. In
water, cladding mode resonances at shorter wavelengths are
therefore drastically attenuated since the modes are no longer
guided by the cladding-water interface. Oppositely, resonances
just above 1540 nm remain guided. Their evanescent field penetrates the surrounding medium over distances corresponding
to several wavelengths. In the jargon, the wavelength at which a
mode is no longer guided is the cut-off wavelength. In practice,
resonances just above this transition point are the most sensitive
to SRI changes [6]. They shift towards longer (shorter) wavelengths as the SRI increases (decreases). For resonances at longer
wavelengths, the modes are increasingly confined into the cladding and their SRI sensitivity decreases accordingly, reaching
complete insensitivity for the core mode resonance at the Bragg
wavelength. It is worth mentioning that the amplitude spectrum presented in Fig. 3 was recorded without polarization control of the input light. We will see in the following that light
polarization is crucial in the case of gold-coated TFBGs.

Fabrication of Plasmonic
Optical Fiber Spectral Combs
The sensor probe itself consists of a TFBG surrounded by a thin
gold sheath to which biomolecules are grafted.
TFBGs are manufactured in the same way as standard uniform FBGs, i.e. through a lateral illumination of the fiber core
using an interference pattern of ultraviolet (UV) light usually
around 240 nm. The fiber exposition to bright interference
fringes for a few minutes locally and permanently increases the
mean refractive index of the fiber core. The UV interference
pattern is reproduced inside the core much like in a photographic process. Mass production of identical gratings can be
readily achieved when a phase mask is used to produce the interference pattern. A phase mask is a diffractive element made
in a pure silica substrate that is optimized to maximize the light
intensity in the first (+1 and -1) diffraction orders. An interference pattern corresponding to half the period of the mask is
imprinted in the core when the fiber is placed behind the mask.
In our work, 5 mm to 1 cm-long TFBGs were manufactured into hydrogen-loaded telecommunication grade singlemode optical fibre using a 1090 nm period uniform phase mask
and a frequency-doubled Argon-ion laser emitting at 244 nm.
Fiber hydrogenation was done in a vessel containing pure hydrogen at a pressure of 200 atm and temperature of 70 °C.
This process enhances the fiber photosensitivity to UV light
used to produce a refractive index modulation of the fiber core.
February 2015

Interrogation of Plasmonic Optical Fiber
Spectral Combs and Refractometric Sensitivity
Transmitted amplitude spectra of gold-coated TFBGs were recorded by means of an optical vector analyzer from Luna Technologies, which was chosen for both its high measurement resolution (1.25 pm) and fast scanning rate (a1 s to cover the full
TFBG spectrum). This analyzer gathers a narrowband tunable
laser source and a detector. It can work either in transmission
or in reflection. A linear polarizer was placed behind the optical source to control and orient the state of polarization (SOP)
of the light launched into the TFBG. It is worth mentioning that care was taken to avoid polarization instabilities (use
of short fiber lengths, strong curvatures avoided and ambient
temperature kept constant to within 1 °C).
Figure 5 displays the transmitted amplitude spectrum of
a gold-coated TFBG immersed in salted water (refractive index measured close to 1.356 at 589 nm), which was recorded
with a linear input SOP optimized to maximize coupling to
February 2015

Figure 4. Sketch of a gold-coated tilted fiber Bragg grating used
for biosensing purposes.

–5
–10
Amplitude (dBm)

TFBGs were obtained by a single scan of the laser beam (width:
0.6 mm—averaged power: 60 mW) along the phase mask at
the speed of 20 nm/s. An external tilt angle ranging between
6° and 8° was chosen with respect to the perpendicular plane
to the optical fibre axis to ensure a strong coupling to cladding
modes characterized by an effective refractive index close to
water (1.315). Indeed, it is well known that for higher tilt angles, more coupling happens to higher order cladding modes,
for which the effective refractive index is close to the one of
water. Right after the inscription process, the gratings were
annealing at 100 °C during 24 hours to remove the residual
hydrogen and to stabilize their physical properties.
A gold sheath was then plated on the optical fiber surface at
the grating location. Different techniques are available for gold
deposition, such as RF sputtering, electroplating or electroless
deposition. In our experiments, we have used the sputtering
process to deposit a 50 nanometers gold sheath. The vacuum
was obtained in the chamber starting from ambient air. Two
consecutive depositions were made in the same conditions,
with the optical fibers rotated by 180° between the two processes to ensure that 100 % of the surface is covered by gold.
The gold thickness was monitored in real time using a Quartz
microbalance placed in the sputtering chamber.
Finally, the gold-coated TFBGs were functionalized for
biosensing purposes. The chemistry involved in this process
depends on the target application. In our case study, it is based
on the antigen/antibody affinity. Whatever the analyte to be
detected, a self-assembled monolayer (SAM) is manufactured.
For this, gold-coated TFBGs were first thoroughly rinsed
with ethanol. They were then immersed in a solution of thiols dispersed in ethanol. Thiols incubations were done during
12 hours at room temperature in a 1 mm thick capillary tube
sealed at both ends to prevent solvent evaporation. At the end
of the incubation, the functionalized gold-coated TFBGs were
removed from the tube and again rinsed with ethanol, prior to
the grafting of biomolecules on the activated surface.
These four consecutive steps (grating manufacturing, gold
deposition, surface functionalization and bioreceptors grafting)
yield the plasmonic probe sketched on Fig. 4.

–15
SPR signature
–20
–25
Bragg resonance
–30

1530 1540 1550 1560 1570 1580 1590 1600
Wavelength (nm)

Figure 5. Transmitted amplitude spectrum of an SPR-TFBG
immersed in salted water (radial polarization – SRI = 1.358).

the SPR, corresponding to the radial polarization, as further
explained in the following. This spectrum exhibits the typical
SPR signature around 1551 nm, which is due to the maximum
phase matching of the cladding mode to the surface plasmon
mode of the gold water interface, according to [8]. The Bragg
wavelength appears at the right end side, centered at 1602 nm.
In the following, the Bragg wavelength is used to remove any
effect from surrounding temperature changes by monitoring
its shift. This intrinsic feature is very interesting in practice as
a change of 0.1 °C induces an SRI change of 10-5, thus susceptible to generate erroneous spectral modifications.
Figure 6 displays a zoom around the SPR signature for radially—(EH and TM modes) and azimuthally-polarized (HE and
TE modes) amplitude spectra that yield antagonist behaviors in
liquids, as explained in [8]. It is obvious from this figure that
EH and HE modes come in pairs and in order to facilitate the
following discussion, the mode resonances are labeled as a function of their position with respect to the most important one in
the EH spectrum (mode 0 in our numbering).
Figure 6 reveals that, for short wavelengths (mode -2),
the behavior is similar to that of bare TFBGs in air, with EH
modes at a longer wavelength than HE ones. Then, getting
closer to the SPR mode and for each cladding mode resonances
IEEE Photonics Society NEWSLETTER
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Amplitude (dB)
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strong influence of the SPR (and hence of
the SRI) on the mode resonance. The next
modes show an even stronger lag of the
EH mode but the associated resonance
–5
also becomes somewhat wider, because of
6
8
4
the loss of energy to the metal. In the case
10
–4
of the +4 mode, the wavelength separa12
SPR
tion becomes so great that the EH and
2
14
HE modes are completely dissociated.
–10
–2
16
And further analysis of the modes in the
0
vicinity of the SPR becomes meaningless.
Gold-coated TFBGs were immersed in
different refractive index liquids to measure their refractometric sensitivity. Fig–15
ure 7 shows the transmitted amplitude
spectra of a 50 nm gold-coated TFBG
measured for 3 different refractive index
Azimuthal polarization
values controlled by a hand-held Abbe
Radial polarization
refractometer (Reichert AR200 accurate to
–20
10-4 RIU). For such large SRI changes,
1545
1550
1525
1530
1535
1540
the SPR location can be unambiguously
Wavelength (nm)
located by following the strongest attenuation in each spectrum. Therefore, the
Figure 6. Transmitted amplitude spectra for two orthogonal SOPs (radial and azimuthal interrogation relies on the tracking of the
wavelength shift of the center of the enpolarizations) of a TFBG immersed in salted water (SRI = 1.338).
velope of the most attenuated resonances.
Using this technique, a linear response is
obtained, as depicted in Fig. 8 and the
0
SRI sensitivity is a550 nm/RIU in the
–10
range between 1.32 and 1.42.
–20
For high-resolution refractometric
n = 1.325
–30
sensing over an SRI range limited to
0
10-3 typically, accurate measurements of
–10
the SPR mode are not possible from the
–20
radially polarized spectrum taken alone.
n = 1.340
–30
Indeed, the SPP is only revealed by its
0
absence from the spectrum and it can–10
not be reliably measured for wavelength
–20
shifts limited to a few picometers. Hence,
n = 1.360
–30
different methods have been developed
1525 1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580
to track the SPR shift, mainly based on
Wavelength (nm)
a comparison between both orthogonallypolarized amplitude spectra as reported
Figure 7. SPR signature in the transmitted spectrum of gold-coated TFBG for coarse in our previous works [9–10]. In practice,
changes in SRI.
modes slightly off the SPR are used, because they combine relatively high sensipair, the EH mode wavelength increases less than the HE one.
tivity with a narrow spectral width and they can be “followed”
The crossing point occurs for the 0 mode. Past this mode, EH
by a combination of their changes in amplitude and wavelength.
resonances appear on the short wavelength side of HE ones.
Indeed, as they stand on the shoulder of the SPR envelope, a
This peculiar behavior results from the fact that EH modes
slight change of the SPP location yields a modification of the
begin to localize in the gold sheath as they approach the SPR,
peak-to-peak amplitude of these modes, as shown below.
which lowers their effective refractive index (due to the small
Such high resolution sensing is demonstrated in Fig. 9 with
value of the gold refractive index). HE modes are tangentially
spectra measured during a biochemical binding experiment,
i.e. for a SPR shift close to the detection limit (a full report on
polarized at the gold boundary and hardly penetrates it, therethese experiments can be found in [12]). By zooming in on resofore they do not feel this effective index decrease.
nances near the SPR and a few nm away, it becomes clear that
Beyond the crossing, the +2 EH mode now lags signifithe presence of a comb of resonances with widely different sencantly behind the HE mode, which points out to a strong
sitivities allows for very small wavelength shifts to be detected
localization of the EH mode field in the gold layer and the
8
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Figure 8. SPR wavelength shift as a function of the SRI value.
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u nambiguously with high precision. Most
often, the focus is made on the +2 mode
among the spectral comb, as it appears to
be the most sensitive in terms of both amplitude variation and wavelength shift.
Optical fiber devices have two important advantages over bulky prism
SPR configurations: light propagates
essentially without loss in short lengths
of fibers, resulting in very high signalto-noise ratios, and interfacing devices
to light sources and detectors consists
essentially of plugging connectors into
widely available fiber optic instrumentation, instead of having to carefully align
optical beams through imaging systems.
In terms of experimentally demonstrated
FOM, TFBGs exhibit a value reaching
5000, which surpasses all configurations
by more than one order of magnitude [2].
As shown in Fig. 10, this results from the
fact that they exhibit narrow resonance
bands (FWHM a0.1–0.2 nm) compared
to even the best possible theoretical value
(a5 nm obtained by calculating the reflection from the base of a prism in the
Kretschmann-Raether configuration),
also keeping in mind that the experimental SPR FWHM from other fiber configurations all exceed 20 nm and more.

Towards In Situ
Cancer Diagnosis

–6
–8
–10
–12
–14
–16
–18
–20
–22
1530

1540

1550

1560 1570 1580
Wavelength (nm)

1590

1600

In this section, we report on the use of
(a)
λ<<λSPR
λ>>λSPR
λ∼λSPR
gold-coated TFBGs for selective cellular
detection through membrane protein
targeting. The focus is made on the epidermal growth factor receptor (EGFR),
which is a transmembrane receptor from
the 4-tyrosine kinase receptors family. It
is an important biomarker and therapeutic target that it is profusely expressed
(b)
(c)
(d)
by numerous cancer cells.
The sensor surface selectivity was ensured by bio-functionalization through Figure 9. Spectra measured during a biosensing experiment (a) with 3 spectral regions
a two-step approach. First, the clean shown in detail: on the short wavelength side of the SPR (b); near the SPR (+2 mode) (c);
waveguide surface was activated with and on the long wavelength side (d).

the Carboxylic acid-SAM formation
Two cell lines were used: the first one with overexpressed
reagent (cat. n: C488) obtained from Dojindo (Japan). Then,
human epidermal growth factor receptors (EGFRs)—A431
monoclonal mouse immunoglobulin G (IgG) raised against
cell line, (EGFR positive, EGFR (+)). The second cell line was
the human epidermoid carcinoma cell line (Santa Cruz Biotechnology Inc. and American Type Culture Collection (USA)) were
EGFR negative—OCM1 cell line, (EGFR (-)). The culture
immobilized on the surface through carbodiimide covalent
process will not be described here. It was done at 37 °C in a
biochemistry using Dojindo’s amine coupling kit (cat. n: A515humidified incubator with 5% CO2 atmosphere. No antibiotic
10). This antibody was diluted in the Dojindo’s reaction buffer
was used and cell cultures were free of mycoplasma and pathoto 0.01 µg/mL for efficient covalent immobilization during
genic viruses. Cells suspensions were then prepared for SPR
30 min. The manufacturer’s instructions were followed for each
experiments. For this, A431 and OCM1 cells from a confluent
step for both processes.
monolayer were detached mechanically by a gentle scraping of
Relative transmission (nB)
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Figure 10. Comparison between the best theoretical SPR response for 50 nm gold on silica in the Kretschmann-Raether
configuration (thick blue line) and a measured TFBG-SPR spectrum with the same thickness of gold (thin red line). The arrows
indicate the resonance to be followed in each case.
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Figure 12. Different assays presenting specific cell interactions.
Dark grey bars represent A431 cells, light grey bars represent
OCM1 cells. Blank bars are washing and rinsing steps for RPMI1640 cell culture media supplemented with FBS.

Cells cons. (106/ml)

Response(%)

0.5

N/A

1.1

N/A

2.0

6.6

2.9

20.0

3.5

23.3

5.1

90.0

Figure 11. Microscope image showing an optical fiber entering
into contact with a cell suspension.

Table 1. Sensor response as a function of the cell concentration,
bringing an estimate about the LOD.

cells from the growth surface into ice-cold phosphate-buffered
saline (PBS). Cells were then washed three times in cold PBS
by repeated centrifugation (at 2500 RPM and 4 °C for 3 min).
Pellets were then again suspended to a concentration of 2 to 5
× 106 cells/mL. 0.5 mL volumes were use for experiments. A
handheld automated cell counter from Millipore (Scepter 2.0,
PHCC00000) was used to count the cells.
For immunosensing experiments, gold-coated TFBGs were
hold straight between two clamps and were then approached
towards the cells suspensions, using a vertical translation stage.
Figure 11 presents a picture taken with a microscope (100× magnification) positioned above the cells suspension when the fiber
section containing the TFBG comes into contact with the cells.
To demonstrate that a differential response can be obtained
between both cell lines, TFBGs were first immersed in RPMI1640 cell culture media (Roswell Park Memorial Institute (RPMI)
1640, supplemented with 10 % FBS—refractive index =
1.3366), until a stable baseline was reached. In the first step, sensors were incubated in a suspension of OCM1 during a10 min.
After this assay, a secondary baseline of the media (RPMI-1640)
was recorded. In the second step, sensors were incubated in a suspension of A431 during the same period. Finally, the third media
baseline was recorded before, and after an extra rinsing step with
the media. The conditioning in media was 5 minutes and assays
lasted 10 minutes. Figure 12 shows the processed data (evolution

of the peak-to-peak amplitude of the +2 mode) obtained after
such binding experiments. It clearly figures out that an important response change is obtained with the A431 cell line (here
at a concentration of 3 × 106 cells/mL), for which EGFRs are
overexpressed. This is not the case for the other cell line for which
the response remains comparable to the background noise level
obtained in RPMI-1640 media. Error bars are the standard deviation obtained for three experiments made in the same conditions.
Different cells suspensions were used with various concentrations in order to estimate the LOD of the sensors. Table 1
below shows the obtained results in terms of sensor response,
which is here computed as the relative amplitude change of
the +2 mode with respect to its value measured in the reference solution (RPMI medium). It shows that the LOD is a2
× 106 cells/mL, which is relevant with respect to the target
application. Obviously, the sensor response is not linear with
the cells concentration. The saturation has not been properly
measured but it is beyond a5 × 106 cells/mL.
Finally, we believe that a microscopy analysis could be used
to calibrate more precisely the sensor response. In practice, the
number of cells attached to the sensor surface could be counted (or at least estimated) from images taken with a confocal
fluorescence microscope. As an example, Figure 13 shows the
sensor surface covered with A431 cells. They appear blue on
the picture as their nucleus was stained with fluorescent DAPI
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(4',6-diamidino-2-phenylindole). This information could be
used in the future to further refine the sensor response, allowing to better estimate the number of cells that have reacted.

Conclusions
Optical fiber-based biochemical sensors fill an increasingly
well-defined niche as they do not require elaborate light management schemes to probe molecules and materials. Light remains guided in the fiber from the source to the detector, apart
from localized probe regions where it interacts with the immediate surroundings of the fiber. This feature is the dominant factor in making such sensors less expensive to fabricate and to use
than conventional biosensors (especially those based on SPR and
resonant waveguide gratings). However this comes with two
main inconveniences: a higher (worse) limit of detection and
the impossibility to scale up towards massively parallel testing.
Our work features a robust biosensing platform with a simple
four-step protocol enabling label-free cells sensing. It addresses
the first issue by combining SPR effects with a grating-based
approach in a single sensor that keeps all the advantages of the
fiber solution. TFBGs provide a dense spectral comb of high
Q-factor resonances that probe the SPR envelope and allow an
order of magnitude improvement in the determination of the
SPR shifts under biochemical interactions at the fiber surface.
We have shown that we can separately excite resonances that enable SPR generation and others that do not (which can thus serve
as reference channels). The sensor also provides absolute temperature information, from the wavelength position of Bragg
core resonance that does not sense changes of the surrounding
refractive index medium. This additional information can be
used to average out noise and to eliminate many cross-sensitivity
factors. We have also demonstrated that our biosensing platform
can be used to investigate the binding of living human epithelial
cells through specific interaction of transmembrane proteins and
target extracellular membrane receptors in biological matrices.
The strength of our platform arises from its near-infrared
operating wavelength, thus allowing improved penetration
depth and full compatibility with telecommunication-grade
equipment, including switch matrix devices that allow automatic interrogation of several tens of optical fibers in relatively
rapid succession. Hence, different fibers coated with different
bioreceptors could be easily interrogated to assay several parameters simultaneously, which would solve the second aforementioned limitation. Additionally for practical use, it could
considerably enhance the reliability of a diagnosis.
Much of the development required for the exact quantification
and deployment of practical sensors based on gold-coated TFBGs
is still in progress. Therefore, it is hoped that the achievements
presented herein will stimulate further research in this area.
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Abstract— As educators and researchers in the field of photonics, we find what we do to be very exciting, and sharing this
passion and excitement to our university students is natural
to us. Via high school outreach programs and college research
funding, a new college and university collaboration has broadened our student audience: photonics is brought into the college classroom and unique research opportunities for college
and high school students are provided.
Specifically, in a college-level course on Waves and Modern
Physics, photonics-themed active learning activities are conducted during class time. This introduces photonics technologies and helps forge relationships between college physics content and modern communications technologies. The students
are then invited to visit university photonics laboratories to observe experiments detailing the technologies discussed in class.
Last, students have the opportunity to participate in research
during paid summer internships.

Background
Promoting scientific and technical research to high school and
college students is one of the goals of pre-university education.
For some students, it piques their curiosity and motivates them
to pursue higher education. For other students, it bridges the
gap between what they learn in school and their daily life experiences. In the context of photonics, we can provide fascinating
topics of discussion to excite younger science students: photonics plays a fundamental part in their daily consumption of the
Internet and has the potential to revolutionize the medical field.
By getting young bright minds hooked on photonics, photonics
labs will remain populated for years to come and future generations of students will assure research innovation for many years.
The Quebec education system is unique to elsewhere in
Canada and North America. Students complete their formal
high school training after grade 11. Those wishing to pursue
careers requiring university training in science (pure & applied and health sciences, including medicine), technology,
engineering and mathematics (STEM) must first complete a
two year pre-university Natural Science program at a college
(referred to as CEGEP). These two years are similar to grade
12 and the freshman year in university which are common
throughout North American education systems. Quebec students then complete their undergraduate degrees, typically in
3 years for science and 3.5-4 years for professional programs
such as engineering.
12
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The provincial granting agency “Fonds de recherche du
Québec—Nature et technologies” (FRQNT) has recently funded
three-year research projects led by college professors [1]. The
main objectives of these grants include the following: (1) conduct technical research and publish results as in universities,
(2) promote research in the college community, especially to
students, and (3) encourage college students to pursue higher
education by engaging them in STEM disciplines. We have
taken advantage of this program to engage in photonics outreach, stimulate photonics learning in college-level physics
courses, and create exciting research opportunities for high
school and college students. For example, students in a college
Waves and Modern Physics course engage in active learning
activities consisting of real-life and photonic related examples
that link to the subject matter discussed in class. Before the semester ends, a summary of the photonics technologies awaits;
the students visit university photonics laboratories where research is conducted, and observe experiments that combine
the photonic related examples discussed in class. Furthermore,
funds are set aside to give some students a unique opportunity
to assist the college professor with experiments during a paid
summer research internship.

In the College Waves and
Modern Physics Classroom
During their two years (4 semesters) in college, natural science students take 12 courses related to mathematics, physics,
chemistry, and biology (in addition to general studies and complementary courses). At CEGEP Vanier College, a course on
Waves and Modern Physics follows one on Classical Mechanics
and precedes one on Electricity and Magnetism.
A typical class size is about 35 students (split in 2 groups
for laboratory sessions), with 5 hours of class time per week
during the 15 week semester. Class lectures, active learning
techniques, and laboratory experiments are used in order for
students to understand the physics principles. Topics covered
in the course include fundamentals of harmonic motion, mechanical waves, geometric optics, phenomena linked to electromagnetic waves, and modern physics-all of which set the
foundation for studies in photonic-related fields. In this context, one of us (RA) brings his photonics experience to class in
order to make the physics concepts, such as standing waves and
interference, more exciting and to highlight their applications
to the real world. In particular, by conducting active learning
February 2015

• Optical Fiber—Snell’s Law and
total internal reflection, dispersion

• Phase
modulation
techniques—
representation
of amplitude
and phase using
unit circles

• Analogous to the photoelectric effect;
that is, there is a threshold frequency
and stopping potential

Modulator

Light
source

• Photodiode—photoelectrons emitted
internally in a semiconductor,
quantization of light

Transmission
Photo
detector

Optical filtering and signal processing

• Fiber Bragg Grating—diffraction of light
via a gration structure, reflection grating
versus transmission grating, useful for
filtering of light waves
• Analogous to interference with alternating
thin films

• Lasers – quantization of light, every levels (ΔE = hf), coherence,
resonance and standing waves, cavity length → modes/harmonics
• Analogous to resonance and harmonics in pipes and strings

Figure 1. Key components in a fiber based communication link with its relationship to class content.

based activities involving fiber optic telecommunication technologies, students are presented with examples that relate to
their day-to-day lives (information and communication technologies, ICT) and augment the subject matter discussed in
class. The key components in a fiber based communication link
that relate to class content, as presented in figure 1, include:
• Quantization of light, energy levels, resonance and standing waves in lasers.
• Using the unit circle to represent advanced modulation
schemes for gigabit per second data transmission.
• Total internal reflection and dispersion in optical fibers for
transmitting light signals.
• Interference and grating structures, such as fiber Bragg
gratings, for filtering of light signals.
• The photoelectric effect for photodetection of light.
Active learning is a practice where students are engaged
in classroom activities, as oppose to passively listening to
a lecture. In a more traditional classroom, the teacher does
most of the talking, leaving limited opportunity for dialogue between teachers and students. In an active learning
classroom, the students are at the center of the activity. The
teacher leads meaningful activities that facilitate student engagement between them and with the subject matter. There
is accumulating evidence that active learning techniques
positively impact the learning of subject matter (including
student success as well as understanding and motivation towards the subject matter) [2–7]. As a result, much of the
discussion leading to a better understanding of concepts and
linking subject matter to photonics is done in the context
of active learning. Such techniques used in the class room
include group work, peer instruction [3] (including using
personal response systems or clickers [4]), problem based
learning, reflective writing exercises [5], computer/ICT
based activities [6], and learning via informal settings (such
as class outings) [7].
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For example, in one peer instruction-based activity used to
review the module on geometric optics and phenomena linked
to electromagnetic waves, students are presented with questions dealing with Snell’s law, dispersion, interference, and diffraction. First, students are asked to find the maximum launch
angle for light to enter the core of the optical fiber that will
allow total internal reflection to occur at the core-cladding
boundaries. It is simple mathematics, but the exercise generates discussion on how launching light from fiber to fiber is
achieved (the students later see fiber coupling during the laboratory visit described below). Students are asked to solve the
following questions:
(1) If an optical pulse contains many wavelengths of light,
what effect does dispersion have on the pulse after it travels
kilometres of fiber and how does one compensate this?
(2) What happens to light propagating in the core of a
fiber, when a series of refractive index changes is introduced
in the core, resembling a stack of alternating layers of thin
films?
Figure 2 shows a series of slides used to animate the group
work and discussion for this activity.
Through this activity, students strengthen their understanding of key concepts relevant to the course (the concept
of dispersion extends well beyond rainbows, prisms, and the
cover of Pink Floyd’s Dark Side of the Moon!); they also revisit concepts that previously were difficult to grasp. In particular, the stack of alternating guanine and cytoplasm thin
films that gives fish their silvery appearance is not readily
understood when they are first introduced to the concept of
thin film interference. The fiber Bragg grating is presented
as a device that exploits interference and provides the students with an opportunity to solidify their understanding of
the phenomena.
A consequence from the activity described above is that
students usually ask questions pertaining to the attenuation
IEEE Photonics Society NEWSLETTER
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(b)

(d)

(e)

(c)

Figure 2. Series of slides used for peer instruction-based activity to review Snell’s law, dispersion, interference, and diffraction.

of light; “does all of the power that was sent from Sydney
arrive in Montreal?” Add to that the issue with chromatic
dispersion and the student led discussion eventually revolves
around signal quality, bit errors, regeneration and amplification, engineering limitations, and cost trade-offs. The questions asked and problems that the students solve in this activity make them probe deeper into the Waves and Modern
Physics curriculum. Students not only go beyond the textbook and formulas, they link engineering with physics in a
context that is not foreign to them, that is, in this example,
to better understand the technology that is behind their daily
use of the Internet and ICT. It helps them appreciate what
happens from the moment they click download (e.g., for a
song) and the moment they can listen to it. Today, students
can stream live concerts on their mobile device while we had
to wait several hours before a song could be fully downloaded (and it monopolized the household phone landline in the
process)—this is shocking to the students! But the physics
behind the engineering is fascinating. Physics is more than a
textbook filled with equations; physics is real.
In two separate computer simulation based activities, students have the opportunity to investigate the physics involved
in lasers and with the photoelectric effect. Interactive simulations (PhETs) developed by the University of Colorado (http://
phet.colorado.edu) have become an essential tool in the teaching
and learning of physics (and for all sciences) [8]. Teachers can
incorporate such simulations with homework, as part of prelaboratory assignments, and in some cases, to replace laboratory
experiments. In addition to other simulations presented during
the semester, the ones for lasers (http://phet.colorado.edu/en/
simulation/lasers) and the photoelectric effect (http://phet.colo14
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rado.edu/en/simulation/photoelectric) are utilized in the Modern Physics section of the course; each deals with phenomena
discussed in class, but furthermore, in the context of photonics,
the teacher can motivate the use of lasers and show the parallels
between the photoelectric effect to photodetectors for fiber based
communications.
Hence, with careful teacher guidance, these active learning activities help students gain a better understanding of the
physics principles pertaining to Waves and Modern Physics. In
many cases, student motivation and/or appreciation towards
physics also increases. When feasible, out-of-class activities are
integrated to the curriculum to reinforce the subject matter,
such as university and museum visits. Students even attend a
matinée to the Montreal Symphony Orchestra where they are
to relate their musical experience to concepts learned in class,
such as standing waves in pipes and on strings, the dependence
of frequency on medium length, and interference effects, etc.
Even the different types of wood panelling in the room and
movable ceiling, which affect the quality of sound, are examined. The musicians among the class later bring their instruments to the classroom to study further the physics by observing wave patterns on oscilloscopes and harmonics (via Fourier
transforms) with computer sound sensors. Figure 3 shows college students visiting the university photonics laboratories and
the Montreal Symphony Orchestra.

University Photonics Laboratories Visit
Late in the semester, the college students are invited to an afternoon visit of undergraduate teaching and graduate research
photonics laboratories at McGill University. The Photonics Systems Group (Department of Electrical and Computer
February 2015

ngineering) has world-class, state-ofE
the-art facilities worth over $10 million,
occupying 4,500 square feet of office and
laboratory space; the students are already
impressed just taking their first steps in.
For many, this is their first time inside
university teaching and research laboratories. First, the students are led to an
undergraduate laboratory in optics where
they see various demonstrations and the
type of experiments that undergradu(a)
(b)
ate students complete. Students observe
continuous wave light from a laser being modulated, transmitted, and detected. Temporal features of signals are
seen on oscilloscopes and their spectral
content seen on optical spectrum analyzers (OSAs). Observing OSA traces helps
the students with the notion of understanding the frequency representation of
signals and builds on their knowledge
of harmonics. Observing the complex
(c)
(d)
optical spectrum of a signal helps them
understand the notion of the phase of sig- Figure 3. College students visiting the university (a) undergraduate and (b–c) graduate
nals and phasors. It also gives a practical photonics laboratories and (d) the Montreal Symphony Orchestra.
perspective to what a complex number is
in terms of amplitude and phase. The effects of tuning and filtering of signals are easily observed on
that will benefit them in future college and university coursan OSA, as is the connecting, severing and splicing of optical
es. As of now, there have been 3 summer projects involving
fibers. At each step, the professor describes the phenomena,
college student participation and all projects explored using
thus emphasizing the subject matter discussed in class.
silicon nanowires (SNW) to build optical signal processing
engines. Specifically, we have been exploiting four-wave-mixThe students are then given a full tour of the research faing (FWM) in SNWs in the implementation of microwave
cilities and have the opportunity to see and discuss the various
photonic filters (MPF) [9], in achieving wavelength converprojects with graduate students. They see both fundamental
sion and multicasting [10, 11], and in RF arbitrary waveform
building blocks seen in class and advanced concepts applied
generation (AWG) [12].
to real-world applications, such as the development of systems
A second year college student participated in the summer
that process signals for communications or to enable the de2012 research project, where the objective was to explore
tection of a particular molecule for sensing applications. This
different reconfigurable N-tap delay line MPF implemenexchange with the university photonics professor and gradutations. In addition to the tasks mentioned above, the stuate students also promotes discussions on electrical to optical
dent’s main role in the project was to prepare excel files to
conversions, optical amplification, optical nonlinear effects,
dynamically change the settings of the programmable opinstrumentation, etc. Moreover, it introduces the students to
tical filter, and hence, reconfigure the MPF response. The
other fields of photonics such as optical computing, spectroscocollege student’s contributions were valuable and he was a
py, bio-photonics and nano-technology. The cross-disciplinary
coauthor of a paper presented at the 2013 IEEE Photonics
approach to some photonics research highlights how all the
Conference [13].
math and science courses taken in college can be interrelated;
In summer 2013, we demonstrated error-free wavelength
detecting and fighting cancer cells using photonics is always
conversion of 16-QAM 28-GBaud signals and 1-to-6 wavean enlightening experience for students.
length multicasting of 16-QAM 22-GBaud based on FWM
in a SNW. In this project, two first year college students were
Paid Summer Student Research Internships
exposed to advanced modulation schemes that relied on coherMost of the college professor’s experimental research is done
ent detection receivers, hence highlighting the importance of
at McGill University during the summer months, thus propreserving the phase of signals. The students’ contributions
viding an opportunity for college students to assist with rewere acknowledged in the resulting publications. In addition,
search during a paid internship. All students participate in
at the end of the internship, the college students contributed
setting up and performing experiments, they assist in the
to the Waves and Modern Physics course content by preparing
collection, analysis and presentation of the experimental
presentations on modulation schemes and nonlinear processes.
results. They also learn how to use sophisticated test-andThey highlighted parts of the research project that linked to
measurement instruments and gain valuable laboratory skills
February 2015
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(d)

(g)

Figure 4. College and high school students involved in summer research internships; (a) summer 2012, (b–c) summer 2013, (d) summer
2014, (e) Rhys Adams and college students presenting at a local college research conference, (f–g) cover pages of student presentations.

the subject matter of the course. Both students presented their
work to the following Waves and Modern Physics cohort and
prepared a short lecture for the class. In the presentation on
modulation schemes, the student compares amplitude shift
keying, phase shift keying and quadrature amplitude modulation (QAM) schemes. It is here where the unit circle, a tool
used for simple harmonic motion and travelling harmonic
waves, is shown to be useful to represent the constellation of
QAM signals. The student also presents 16-QAM constellations of different bit-error-rates, clearly showing to students
which constellations would lead to better performance. The
presentation on nonlinear processes begins with a more accurate representation of the index of refraction; then highlighting that in most mediums and in most cases, its value is
“~n.” The student briefly discusses self-phase and cross-phase
modulation. For FWM, the process used in our experiments,
the student illustrates the relocation of energies from the signal and pump waves and to idler waves, pointing out that
the conservation laws (energy and momentum) learned in Mechanics are respected and displaying its application to wavelength conversion and multicasting in the context of routing
and distribution of internet data. These 2 students are now
studying engineering at university; the college teacher will
include these presentations in his future classroom activities.
The students’ contribution to pedagogy was highlighted at
a local college research conference where the students were
present to explain the research project and their pedagogical
activities to other researchers [14].
As part of a high school outreach and career program, a
high-school student, in addition to a second year college student, joined our research group in summer 2014. As an extension of our past work, we demonstrated RF-AWG based on an
N-tap finite impulse response MPF. And as part of the outreach and career program, they were exposed to a university
16
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engineering research setting; sitting in on meetings, being
part of e-mail exchanges, discussing challenges, solutions, and
when possible, explaining the photonics phenomena appropriate to high school math and science knowledge. Photos of all
college and high school students involved in summer research
internships, along with university graduate students, are presented in figure 4.

Discussion
We presented a unique collaboration between CEGEP Vanier
College and McGill University and how it has resulted in the
outreach of photonics to college and high school students. We
show how the field of photonics lends itself well with linking
college Waves and Modern Physics subject matter to student’s
day-to-day lives, and how it augments the subject matter discussed in class. This current initiative is entering its fourth
year. The collaboration is expected to grow and have an even
greater impact as the funding has increased for the next three
years. Other college professors involved with technical research
see this experience as a positive pedagogy tool for students. So
there is an increasing interest among professors, especially at
CEGEP Vanier College, to pursue their own experiences similar to this one. This current collaboration may even encourage
future broader collaborations between colleges and universities
in Quebec. Such collaboration promotes the importance of scientific and technical research to our college students and drives
teaching innovation in the class room. Integrating research in
and out of the class room can benefit students in all disciplines
and in all levels of education.
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News
In Memoriam
Nobel Laureate and Laser Inventor Charles Townes Dies at 99
Charles Hard Townes, a professor emeritus of physics at the
University of California, Berkeley, who shared the 1964 Nobel
Prize in Physics for invention of the laser and subsequently
pioneered the use of lasers in astronomy, passed away early
Tuesday, Jan. 27.
Born July 28, 1915, in Greenville, S.C., Townes attended
Furman University and graduated summa cum laude in 1935
at the age of 19 with a BS in physics and a BA in modern
languages. He completed an MA in physics at Duke University in 1936 and moved to Caltech, from which he obtained
his Ph.D. in 1939. His thesis involved isotope separation and
nuclear spins.
He immediately joined the technical staff at Bell Labs in
New Jersey, where he stayed through the war designing radar bombing systems. He then began applying his expertise
in microwaves to spectroscopy, which he foresaw as providing
powerful new tools for probing the structure of atoms and molecules and for controlling light. Bell Labs eventually terminated the program, however, seeing little application for it.
Nevertheless, Townes continued this work after accepting
a faculty position at Columbia University in 1948, where he
built the maser with graduate student James Gordon, IEEE
Life Fellow, and post-doctoral researcher Herbert Zeiger. In
1961, after a brief tenure at the Institute for Defense Analyses,
he was appointed provost and professor at MIT. He continued his research on quantum electronics and moved into the
new field of infrared astronomy. In 1967 he was named a UC
Professor-at-large based on the UC Berkeley campus.
Newly arrived at UC Berkeley, Townes soon learned of plans
by young professor William “Jack” Welch to build a shortwavelength radio telescope, and offered some of his startup
funds to build a maser amplifier and microwave spectrometer
so the telescope could be used to search for evidence of complex molecules, like ammonia, in space. Told by many, including the astronomy department chairman, that such molecules
could not possibly survive in space, Welch and Townes persisted and in 1968 proved them wrong. They were the first to
discover three-atom combinations – ammonia and water vapor
– near the center of the Milky Way galaxy. Welch and Townes
then went on to discover the water maser in space.
“Charlie Townes had an enormous impact on physics and
society in general,” said Steven Boggs, professor and chair of
the UC Berkeley Department of Physics. “Our department and
all of UC Berkeley benefited from his wisdom and vision for
nearly half a century. His overwhelming dedication to science
and personal commitment to remaining active in research was
inspirational to all of us. Berkeley physics has lost a true icon.”
Townes was 35 in the spring of 1951 when, seated on a
park bench among blooming azaleas in Washington, D.C., he
was struck by the solution to a longstanding problem, how to
18
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Charles H. Townes (left) and James P. Gordon shown with the
second of two microwave amplifiers, or masers, that they built
in 1955 with H. J. Zeiger (not shown). Townes shared the 1964
Nobel Prize in Physics for invention of the maser and the description of the laser, which was first built in 1960. (Courtesy
the American Physical Society)

create a pure beam of short-wavelength, high-frequency light.
That revelation—not much different from a religious revelation, Townes believed—eventually led to the first laser, a now
ubiquitous device common in medicine, telecommunication,
entertainment and science.
Then a professor at Columbia University and a consultant
for Bell Telephone Laboratories, Townes had transitioned from
working on radar during World War II to using shorter wavelengths of light to study the energy states of molecules, a field
called spectroscopy. The problem bedeviling him was how to
create an intense beam of microwave energy to use as a probe.
Albert Einstein proposed in 1917 that the right wavelength of
light can stimulate an excited atom to emit light of the same
wavelength, essentially amplifying it, but Townes was stymied
by how to corral a gas of excited atoms without them flying
apart.
His revelatory solution allowed him to separate excited
from non-excited molecules and store them in a resonant cavity, so that when a microwave traveled through the gas, the
molecules were stimulated to emit microwaves in step with
one another: a coherent burst. He and his students built such a
device using ammonia gas in 1954 and dubbed it a maser, for
microwave amplification by stimulated emission of radiation.
Four years later, in 1958, he and his brother-in-law and future Nobelist Arthur Schawlow conceived the idea of doing the
same thing with optical light, but using mirrors at the ends of
a gas tube to amplify the light to get an “optical maser.” Bell
Labs patented the laser, while Townes retained the patent on
February 2015

the maser, which he turned over to a nonprofit. Townes’ appointment as director of research for the U.S. government’s Institute of Defense Analysis in 1959 slowed his efforts to build
an optical device, opening the door for Theodore Maiman to
demonstrate the first laser—light amplification by stimulated
emission of radiation—in 1960.
Townes shared the 1964 Nobel Prize in Physics with two
Russians, Aleksandr M. Prokhorov and Nicolai G. Basov, who
independently came up with the idea for a maser.
To date, more than a dozen Nobel Prizes have been awarded
for work done with lasers. Lasers are incorporated into consumer electronics and optical fibers, surveying equipment and
printers, light shows and laser pointers. Lasers are used to cut
metal, slice through tissue during surgery, trap atoms, and
even initiate nuclear fusion.
Townes himself went on to use masers for radio astronomy,
and lasers for infrared astronomy and interferometry, and promoted their use in areas as diverse as precision timekeeping—
the atomic clock—and extraterrestrial communication. With
the help of lasers, he and colleagues detected the first complex
molecules in interstellar space and first measured the mass of
the black hole in the center of our galaxy.
He also served on numerous government panels. From 1966
to 1970, at a time when many scientists questioned the value
of a manned space program, Townes accepted an appointment
as chairman of an ad hoc science advisory committee to NASA’s
manned space program, to secure support for the Apollo moon
flights from the larger scientific community and ensure that
they would yield maximum benefits in scientific research. In
1981 he chaired a panel reviewing President Ronald Reagan’s
planned deployment of MX missiles, and he actively advocated
controls on nuclear weapons, including a test ban treaty to
regulate underground weapons testing.
In a UC Berkeley lab staffed mostly by students, Townes
moved on again to pioneer the field of infrared astronomy,
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essentially looking at sources of heat in outer space, and precision infrared spectroscopy. He developed a novel infrared
detector incorporating a precision CO2 laser, which made it
easier to study this wavelength of light without contamination from hot sources all around us. His infrared studies of
the center of the galaxy with Reinhard Genzel, now a professor of physics at UC Berkeley and director of the Max Planck
Institute for Extraterrestrial Physics, revealed in 1985 swirling gas clouds that could only be orbiting a massive object,
presumably a black hole. That discovery was later confirmed
by Genzel and others.
Townes subsequently built an interferometer, again using
lasers, which combined infrared light collected by three separate telescopes into high-resolution images normally obtainable only with a much larger telescope. This Infrared Spatial
Interferometer Array, housed in movable trailers at the Mt.
Wilson observatory outside Los Angeles, can measure the diameters of stars that appear only as points of light in most
telescopes. He and his colleagues have conducted long-term
studies of the dust disks around old stars and the changes in
aged red giants such as Betelgeuse, and are preparing the telescopes to look for possible infrared laser signals from newly
discovered planets circling nearby stars, in search of extraterrestrial civilizations.
“The passing away of Professor Charles Townes today marks
the end of an era,” said astrophysicist Reinhard Genzel, a professor of physics at UC Berkeley and director of the Max Planck
Institute for Extraterrestrial Physics. “He was one of the most
important experimental physicists of the last century.”
Townes is survived by his wife, Frances Hildreth Townes,
whom he married in 1941; daughters Holly Townes, Linda
Rosenwein, Ellen Townes-Anderson and Carla Kessler; six
grandchildren and two great grandchildren.
Excerpt from UC Berkeley © Media Relations | January 27, 2015
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IEEE Photonics Society Celebrates
the International Year of Light
The U.N. initiative highlights how optical technologies still revolutionize the world
We take for granted the role that light plays in our lives, whether it’s sunlight, photography, X-rays, or smartphones. But this
year special attention will be paid. That’s because thousands of
events are planned as part of the United Nations proclamation
that 2015 is the International Year of Light and Light-Based
Technologies. More than 100 scientific, educational, and technical organizations—including the IEEE Photonics Society—
will be highlighting important applications of light.

reaching out to the community to help it understand how their
lives are touched each day by light-based technologies, but it’s
also explaining how the technologies can help solve societal
problems and, in so doing, attract more investment. That’s the
upreach part of this.”
The IEEE Photonics Society is working with SolarAid, a
charity based in Kenya that is working to replace costly, dangerous kerosene lamps in Africa with energy-efficient solar
lights.

The year 2015 was chosen because it marks several significant milestones, including the millennial anniversary of the
appearance of the seven-volume treatise on optics Kitab alManathir, by Ibn al-Haytham of Cairo; the 150th anniversary
of James Clerk Maxwell’s electrodynamic theory of light; and
50 years since the formation of the IEEE Quantum Electronics
Council, which preceded the IEEE Photonics Society.
Nearly 1,500 people—including Nobel laureates, diplomats, and industry leaders— attended the opening ceremonies
kicking off this special year on 19 and 20 January at the United
Nations Educational, Scientific, and Cultural Organization’s
(UNESCO) headquarters in Paris.
“Light and optical technologies play a significant role in
our daily lives, and their applications can help solve some of
society’s most pressing problems,” says IEEE Fellow Dalma
Novak, president of the IEEE Photonics Society.
Goals for the year include educating young people about
the science behind light-based technologies; highlighting
so as to promote careers in these fields the importance of
research into the fundamental science of light and its applications, including programs aimed at women; supporting
the use of lighting technology in sustainable development
projects; and explaining the importance that light plays in
the arts.
“The International Year of Light isn’t just about outreach
but also about upreach,” says Novak. “It’s not only about
20
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The work of the many scientists and engineers who have studied the fundamental properties of light has had a huge impact.
Optical technologies have revolutionized medicine, manufacturing, communications, and lighting. Photonics underpins
the technologies found in today’s smartphones and laptops, and
fiber optic technologies have enabled the Internet. Along the
way lighting itself has been made more energy-efficient with
compact fluorescent bulbs and LEDs.
While developed countries have benefited from these advances, those in developing countries still lack a light bulb or
its equivalent, says Novak. For more than 1.5 billion people
around the world, nighttime means either complete darkness,
using the dim and dangerous fire of a candle, or inhaling the
unhealthy fumes of a kerosene lamp. The lack of a safe and
reliable source of light affects their ability to work, travel, and
study.
“We need to get them better resources for such fundamental
activities as reading,” Novak says.
To that end the event’s partners are supporting humanitarian-based organizations that provide clean and affordable
energy from solar power to those in remote regions. The IEEE
Photonics Society is working with SolarAid, an international
charity based in Kenya. It is working to eradicate kerosene
lamps by donating lights that run on photovoltaic panels and

Photo: SolarAid

Photo: Paul O’Connell/Getty Images

Fundamental Technology
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Photo: Stevens Institute of Technology

of Hurricane Sandy, which struck New York and New Jersey in
2012. The students’ design incorporates “superinsulation,” air
sealing, screening against insects of outdoor living space, and highperformance windows. The house uses 90 percent less energy than
a conventional home and can withstand hurricane-force winds.

Other Activities

rechargeable batteries that provide hours of illumination and
weigh just a few hundred grams. The charity’s operations
director, Linda Wamune, will be a speaker at the opening
ceremonies.
The society is also collaborating with Stevens Institute of
Technology, in Hoboken, N.J. The school is participating in
the U.S. Department of Energy’s Solar Decathlon challenge for
collegiate teams to design and build houses that integrate solar
energy and environmentally friendly technologies. The teams’
dwellings are judged on 10 categories, including architecture,
engineering, comfort, affordability, and market appeal.
Sure House, a project at Stevens Institute, aims to build sustainable and resilient homes for the areas at greatest risk due to
rising sea levels and damaging stormsPhoto: Stevens Institute
of Technology.
Stevens’s entry, Sure House is based on the need the students
saw for sustainable and resilient coastal houses in the aftermath
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The society is promoting photonics through its Summer
Schools and Young Scientist Workshops, which are designed
to provide students of all ages with opportunities to interact
with research and technical leaders in an intimate, educational
setting.
The workshops’ community outreach programs include
hosting an interactive session at the popular South by Southwest annual music, film, and technology conference being
held in March in Austin, Texas. In addition, the IEEE
Photonics Society will host a series of webinars to educate both
members and the larger photonics community on the latest
breakthroughs in the field and to engage them in the vital
work of the society.
The society is also celebrating the achievements of pioneers
in the field like 2003 IEEE Medal of Honor recipient Nick
Holonyak, who invented red LEDs, as well as Life Fellow
Isamu Akasaki, Member Hiroshi Amano, and Member Shuji
Nakamura, who received the 2014 Nobel Prize in Physics for
“the invention of efficient blue light-emitting diodes, which
has enabled bright and energy-saving white light sources.”
“This last is an example of the Year of Light’s mission: to
recognize those people who have made compelling contributions to the development of light-based technologies that can
help solve problems,” says Novak.
Copyright The Institute 2014, IEEE
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IEEE Photonics Society is
Seeking IYL 2015 Bloggers
The IEEE Photonics Society (IPS) is seeking volunteers to
write for the International Year of Light 2015 (IYL 2015)
Blog. IPS is looking for grad students, professors and industry
professionals interested in writing about all things photonics
and optics! Bloggers will help improve the public’s understanding of how light-based technologies touch the daily lives
of all around the world.
The IYL 2015 Blog’s mission is to place a human face on
the scientific and engineering community involved in photonics and optics. The blog will highlight activities and
events occurring during IYL 2015, cool applications of light
in everyday life, groundbreaking research, and other related
topics. Bloggers will also have the freedom to write on virtually any light topic they wish, regarding light in science,
technology, nature, culture, development, sustainability, education, or history.

IYL 2015 Blog examples can be found here: www.
light2015blog.org
If you are interested in participating as an IYL 2015
Blogger for the IEEE Photonics Society, please email Lauren
Mecum, Membership Development Specialist, at L.Mecum@
ieee.org.

IYL 2015 Grant Opportunity for IPS Chapters
The IEEE Photonics Society (IPS) is excited to be a
founding partner of the International Year of Light
2015 (IYL2015). Throughout
2015, the society will be raising awareness about the importance of light-based technologies and how light improves
the quality of life for all around
the world. 2015 is also of particular historical significance for
IPS since it commemorates the 50th anniversary of the creation
of the Quantum Electronics Council which would eventually
become the IEEE Photonics Society.
As the advocates representing IPS around the world, our
chapters will play a key role in IYL2015. We invite you to join
us in supporting this global initiative by applying for an International Year of Light 2015 (IYL2015) Chapter Challenge
Grant. IPS will be awarding chapters with grants to help fund
innovative outreach events that are structured around the following IYL2015 goals:
• Improving the public understanding of how light and
light-based technologies touch the daily lives of all and
improve quality of life.
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• Enhancing worldwide education and international
cooperation through activities targeted for young people,
addressing issues of gender balance, and focusing especially
on developing countries and emerging economies.
• Highlighting the importance of research both into the
fundamental science of light and its applications; to promote careers in science in these fields
• Promoting the importance of lighting technology in sustainable development and global development.
• Highlighting and explaining the link between light, art
and culture; enhancing the role of optical technology to
preserve cultural heritage.
Chapter chairs can request up to a maximum of $1,500
for an IYL2015 focused event or activity. The IPS Membership Council leadership will review each request and approve
full or partial grants for the 2015 fiscal year. The deadline for
all requests is Monday, February 2, 2015. Please contact Lauren Mecum, Membership Development Specialist for a formal
application via email at l.mecum@ieee.org.
The objective behind the IYL2015 grants is to maximize
the use of IPS resources and provide financial support for chapter activities that bring the most value to the photonics community and public at large. For more information on IYL2015,
visit www.light2015.org.
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The Smarter Grid: Turning E-Waste into Light
By Peter Fairley
Bangalore-based IBM Research India has a bright idea for
keeping discarded lithium laptop batteries out of landfills: repurposing their cells as energy supplies for the powerless. The
idea, presented at the fifth annual Symposium on Computing
for Development (DEV 2014) in San Jose, has passed a small
proof-of-principle test run with Bangalore’s working poor.
The IBM researchers used disused lithium batteries to create
a new device they dubbed the UrJar—a multilingual monicker uniting the Hindi word urja for energy with jar. H
 ardware
R&D firm Radio Studio, India, built the units. The first phase
was tear-down. Radio Studio disassembled laptop batteries to
isolate those cells that could still hold several hours’ worth of
charge—over 60 percent of cells on average, according to their
sampling.
Cells that passed quality control were repackaged in a housing with basic electronics, starting with a charging circuit to
limit the rate and level of charge on the lithium cells and thus
minimize fire risk. Buck converters and a boost circuit feed
power jacks for a variety of DC devices including cell phones,
LED lights and small fans.
Testing by one non-electrified Bangalore resident and four
street vendors led to favorable feedback after use of an UrJar
for between one week and three months. One street vendor,
who previously relied on a battery-powered compact fluorescent light at night, reported that he could keep his shop open
two hours longer by using the UrJar powering an LED light.
Mohit Jain, a member of the IBM group, told Technology
Review that “the main request was for rat-resistant wires and
brighter bulbs.”
At a production volume of 1,000 they figure they can turn
out UrJars, including a 3 W LED light and a mobile charger, for 600 rupee ($9.70). That is one half to one-third the
cost of the rechargeable portable lighting devices marketed in
Bangalore, most of which use shorter-lived lead acid batteries.

Participants in the IBM study reported they would pay 1,000
rupees to own an UrJar.
That suggests there could be plenty of demand. According
to the IBM paper there are more than 400 million people in
India without power, including 45 percent of rural households.
They envision rural residents charging UrJars at centralized
solar-power stations.
There is certainly no shortage of tossed batteries to fuel this
vision. The IBM paper estimates that 142,000 computers are
discarded daily in the U.S. alone, while one large multinational’s
India operations alone discarded more than 10 metric tons of
laptop batteries last year.
BBC highlighted India’s growing indigenous e-waste problem in reporting on the UrJar, citing one estimate that its IT
sector generates 32 metric tons of e-waste per day. That’s a lot
of UrJars.
Reprinted with permission from IEEE Spectrum, December 2014

Encourage Brighter Futures: Become an
IYL 2015 Student Outreach Ambassador
As a proud founder of the International
Year of Light 2015 (IYL 2015), the IEEE
Photonics Society (IPS) is starting a new
outreach program, called IPS Student Outreach Ambassadors, and collaboration, with
the Women in Engineering IEEE STAR program, to introduce young minds to light
sciences and provide programs to sustain
their interests. Another goal of this community outreach effort is to encourage
teachers to pursue instructing photonics
and optics driven lessons.
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To drive this outreach effort, IPS is
seeking graduate student volunteers and
professors to act as ambassadors of the society and present photonics and optics related curriculum to inclusive junior-high
classrooms (ages 8–12) and young women
groups. Each ambassador will be equipped
with an IYL 2015 Light Blox—Light Science Kit and curriculum, which is filled
with activities that teach students how to
bend, bounce and blend lights using LED
light sources, lenses and mirrors.
February 2015

From there, IEEE Photonics Society staff will assist the ambassadors by identifying a local school or student group, such
as a Girl Scouts Troop, to organize a presentation. Some suggestions include:
• School your children or friend’s children attend
• School near your place of work
• Local library with K-12 outreach programs

• Local company (maybe yours) that has an established educational outreach program
If you interested in raising awareness about the importance of
light-based sciences, become an effective leader and active community member by volunteering as an IYL 2015 Student Outreach Ambassador. Email Lauren Mecum, Membership Development Specialist, directly at L.Mecum@ieee.org for more details.

Making Engineering Exploration Easier:
IEEE Revamps TryEngineering Website
By Kiara McClendon
In an effort to attract students to the
various fields of Engineering, IEEE,
IBM, and TryScience have expanded
the reach of their online engineering
educational resource, TryEngineering.org. The website is now available
in a mobile-friendly format, which
allows student, teachers, guidance
counselors and parents access to content in nine (9) different languages anytime, anywhere.
To jumpstart career exploration, the website includes tips
and advice on different majors within engineering under the
“Become an Engineer” section, and over 3000 university options in 60 countries for students consider in the “Find a

 niversity” section. After a long day of school, students can
U
add a little fun to their afternoon by playing engineering
games, like “Solar Car Racing” and “Bionic Arm Design”.
For teachers and guidance counselors, or parent seeking extra enrichment for their children, 116 Lesson Plans on topics
spanning from “Light and Heat” to robotics and the structure
of matter are available for download and print. All of the lesson
plans are age and skill level appropriate with options to select
the age or age range of student(s) ages eight (8) to eighteen
(18). The “News & Blog” section helps professionals, parents,
and students alike stay up-to-date with industry news and innovative discoveries relevant to the engineering world.
To see all these wonderful features for yourself, visit www.
TryEngineering.org today!

IEEE Launches New Member Directory: MemberNet
By Kiara McClendon
Out with the old and in
with the new! This ever
popular adage has continued to be a motto for
many as we enter the each
New Year and IEEE is no
exception. Exciting and innovative changes have been
made to our Member Directory. IEEE has replaced the old with a
new online search and networking tool, named the IEEE MemberNet. This tool will allow members to connect with technical
peers and engineering experts worldwide with ease!
Search for your colleague using the flexible search tool with
multiple search criteria and advanced search options. A listing of personalized networks has also been included to make
searching easier and member profiles will be added to “MY
NETWORKS”. IEEE MemberNet users, members of IEEE
Standards Association and Women in Engineering all have access to the tool and can use it to search for members of Societies
to which they belong at no additional cost.
Basic profile information, including name and membership grade, of all IEEE members appear on MemberNet; however, personal information beyond that must be opted-in by
February 2015

each member. MemberNet messaging, which allows direct
two-way communication, makes forming personalized connections easier as well. Such measures have been included to
protect and respect the need for member privacy and security, while still allowing member to take advantage of the
expanded network database.

Quick Guide
To get started with MemberNet, visit http://www.ieee.org/
myieee and log in to MyIEEE using your IEEE account info:
• Under the IEEE brand, in the upper right corner, select
the “MyProfile” link.
• Choose “My Opt-in Preferences” link on the top of MemberNet window.
• Click on Edit icon found in the corner of each subsection
to edit your information.
• You will then be directed to log in to “The IEEE Shop”.
Edit all of your information here and select the log out
button when you are finished.
• Return to the “My Opt-in Preferences” page. Check each item
you wish to share. Select the “Save opt-in Preferences” button.
It is that simple! Make sure to get the most from your
IEEE membership and stay connected with IEEE peers!
IEEE Photonics Society NEWSLETTER
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Photonics Society 2015 Image Contest has begun!

IEEE Photonics Society is looking for new images for use in publicity and social media

We know that many of you create beau�ful images in your labs and calcula�ons every day. Send us the most eye‐catching
gures from your work for a chance to gain worldwide visibility. Submi�ed gures may be used in IPS promo�onal materials.
One winning entrant will receive a choice of either a complimentary registra�on to the 28th IEEE Photonics Conference 2015,
being held in Reston, Virginia USA, 4‐8 October 2015 or $500.00 USD. Winners may also be invited to write a Newsle�er
ar�cle about the work behind the gure.

“Diffraction Sun” 2014 Image Winner by Ananta Palani
Contest Rules:
•Entries to be submi�ed electronically in
TIFF, JPEG, or PDF format (300dpi High reso‐
lu�on)
•Figures must be related to photonics
•Can be submi�ed from any IEEE Journal if
previously published
•Only IPS members are allowed to par�ci‐
pate
•May submit more than one gure
Send your entries to:
IPSNEWSLETTER@ieee.org
Subject: IPS Figure Contest
All submissions must be received by:
July 1, 2015
Results will be published in the August or
October Issue of the IPS Newsle�er
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Spotlight

Luke F. Lester
Luke F. Lester is the new Editor-in-Chief of the IEEE Journal of Selected Topics in Quantum Electronics (JSTQE). Prior to this appointment, he was Primary Guest Editor on three different occasions
for special issues on Semiconductor Lasers. He received the B.S. in Engineering Physics in 1984
and the Ph.D. in Electrical Engineering in 1992, both from Cornell University. He is currently a
Professor and Head of the Bradley Department of Electrical and Computer Engineering (ECE) at
Virginia Tech. Prior to joining Virginia Tech, he was a professor of ECE at the University of New
Mexico (UNM) from 1994 to 2013, and most recently the Interim Department Chair and the
Endowed Chair Professor in Microelectronics there. Luke clearly recalls the inception of the JSTQE
in 1995 when the then-editor of the IEEE Journal of Quantum Electronics and his boss, Prof. Steve
Brueck of UNM, led the effort to spin out the JSTQE because the volume of submissions to the JQE
was so substantial. Here we are 20 years later with the JSTQE still going strong and enjoying the
status of one of the IEEE’s highest impact journals. Luke is eager to continue the strong tradition
of the JSTQE and to keep it at the forefront of the photonics community. Before 1994, he worked
Luke F. Lester
as an engineer for the General Electric (Martin Marietta) Electronics Laboratory in Syracuse, New
York for 6 years where he worked on transistors for mm-wave applications. There in 1986 he co-invented with his colleagues the
first Pseudomorphic HEMT (PHEMT), a device that was later highlighted in the Guinness Book of World Records as the fastest
transistor. By 1991 as a PhD student in Prof. Lester Eastman’s group at Cornell, he researched and developed the first strained
quantum well lasers with mm-wave bandwidths. These lasers are now the industry standard for optical transmitters in data and
telecommunications. In all, Dr. Lester has 30 years experience in III-V semiconductor devices and advanced fabrication techniques.
In 2001, he was a co-Founder and Chief Technology Officer of Zia Laser, Inc., a startup company using quantum dot laser technology to develop products for communications and computer/microprocessor applications. The company was later acquired by
Innolume, GmbH. He has been an active organizer and participant in the IEEE Photonics Society’s conferences, workshops and
journals. He was a US Air Force Summer Faculty Fellow in 2006 and 2007. Dr. Lester’s other awards and honors include: a 1986
IEE Electronics Letters Premium Award for the first transistor amplifier at 94 GHz; the 1994 Martin Marietta Manager’s Award; the
Best Paper Award at SPIE’s Photonics West 2000 for reporting a quantum dot laser with the lowest semiconductor laser threshold;
and the 2012 Harold E. Edgerton Award of the SPIE for his pioneering work on ultrafast quantum dot mode-locked lasers. He has
published at least 136 journal articles and over 300 conference papers. He is a Fellow of the IEEE and SPIE societies.
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Careers and Awards
Paul Daniel Dapkus Wins 2015
John Tyndall Award

University of Southern California professor receives one of the top awards
in the field of optics for his contributions to the optics and photonics industry

© GRAPHIC STOCK

The IEEE Photonics Society and
the Optical Society (OSA) announced
that Paul Daniel Dapkus, W. M.
Keck Distinguished Professor of Engineering at the University of Southern California, is the recipient of the
2015 John Tyndall Award, one of the
most prestigious recognitions in the
field of optics. Dapkus was selected
for his “pioneering and sustained contributions to the development of metal organic chemical vapor deposition and high performance quantum well semiconductor lasers.” The award will be
presented to Dapkus during the plenary session during the 2015
Optical Fiber Communication (OFC) Conference taking place in
Los Angeles, CA, March 22–26.
Dapkus received his BS, MS and PhD degrees in Physics at
the University of Illinois at Urbana Champaign. He is currently
a faculty member of the Ming Hsieh Department of Electrical
Engineering, the Mork Family Department of Chemical Engineering and Materials Science, and the Department of Physics
and Astronomy at USC. He also is the director of a DoE Energy
Frontier Research Center. Prior to coming to USC, Dapkus lead
the group at Rockwell International that demonstrated the device utility of metalorganic chemical vapor deposition, and he
served as a member of the technical staff at Bell Laboratories.
“The Tyndall award was designed specifically to recognize pioneers in fiber optics technology such as Dan Dapkus,” said IEEE Photonics Society Executive Director Christopher Jannuzzi. “We are honored to offer recognition for his
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s ignificant contributions to the development of vapor deposition and semiconductor lasers.”
“Dan Dapkus developed an efficient deposition process that
produced high quality film, which is now widely used,” said
OSA CEO Liz Rogan. “We are thrilled to honor Dan with this
well-deserved award.”
Dapkus’ current research involves the study of semiconductor nanostructures for application to energy devices, photonic materials and devices, semiconductor microresonators and
optoelectronic integration.
He has previously received numerous recognitions for his
work. He was named an IEEE LEOS Distinguished Lecturer,
awarded an IEEE LEOS Engineering Achievement Award
(1995), given the IEEE David Sarnoff Technical Field Award
in electronics (2001), named winner of The Optical Society’s
Nick Holonyak, Jr. Award (2005), given the Heinrich Welker
Award of ISCS (2009) and awarded the USC Associates Award
for Creativity in Research (2009). He is currently a member of
the National Academy of Engineering (2004) and a Fellow of
IEEE, OSA, APS and AAAS.
Co-sponsored by the IEEE Photonics Society and OSA, the
John Tyndall Award is named for the 19th century scientist
who was the first to demonstrate the phenomenon of internal reflection. First presented in 1987, the Tyndall Award
recognizes an individual who has made pioneering, highly significant, or continuing technical or leadership contributions
to fiber optics technology. Corning, Inc. endows the award,
a glass sculpture that represents the concept of total internal
reflection.

Do you like what you're reading?
Your feedback is important.
Let us know—send the editor-in-chief an e-mail!
February 2015

IEEE Photonics Society Fellows—Class of 2015
IEEE Fellow is a distinction reserved for select IEEE members whose extraordinary accomplishments in any of the IEEE fields of
interest are deemed fitting of this prestigious grade elevation. The IEEE Grade of Fellow is conferred by the Board of Directors.
Please join us in congratulating the 18 Photonics Society Members who are included in the Class of 2015.

John Dallesasse,
University of Illinois,
“for contributions to
oxidation of III-V
semiconductors for
photonic device
manufacturing.”

Frank Effenberger,
Huawei Technologies,
“for contributions
to passive optical
networking standards
and technology.”

Ray-Hua Horng,
National Chung
Hsing University, “for
contributions to high
brightness light emitting
diodes.”

Safa Kasap,
University of
Saskatchewan,
“for contributions to
photoconductive sensors
for x-ray imaging.”

Hao-chung Kuo,
National Chiao
Tung University, “for
contributions to light
emitting diodes and
vertical cavity surface
emitting lasers.”

Edmund Lam,
University of
Hong Kong, “for
contributions to modeling
and computational
algorithms in imaging
applications.”

Steven Levitan,
University of
Pittsburgh, “for
contributions to mixedtechnology micro-systems
education.”

Ming-Jun Lo,
Corning, Inc. “for
contributions to optical
fiber technology.”

Tadao Nagatsuma,
Osaka University,
“for contributions
to millimeter and
terahertzwave
communications using
photonics.”

Sundaram
Ramesh, California
State University,
Northridge, “for
contributions to
entrepreneurship in
engineering education.”

Safieddin
Safavi–Naeini,
University of
Waterloo, “for
contributions to
gigahertz to terahertz
integrated antenna
systems.”

Haruhisa Soda,
FiBest Limited, “for
contributions to vertical-
cavity surface-emitting
and distributed-feedback
lasers.”

Yuichi Tohmori,
NTT Electronics,
“for contributions to
tunable semiconductor
lasers for optical fiber
communications.”

Yurii Vlasov,
IBM Corporation,
“for contributions of
silicon-integrated
nanophotonics.”

Yong-Hang
Zhang, Arizona
State University, “for
contributions to molecular
beam epitaxy growth
technology, infrared lasers
and photodetectors.”

Not Pictured
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Paul Hale, National Institute
of Standards, “for contributions
to metrology of high-speed electronic
and optoelectronic devices.”

Marek Osinski, University
of New Mexico, “for
contributions to analysis of
optoelectronic materials and
devices.”

Masashi Usami, KDDI
Corporation, “for contributions
to development of high reliability
semiconductor optical devices for
undersea cable systems.”
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IEEE Photonics Society - Call for Nominations

IEEE Photonics Society 2015 Awards
Nomination deadline: 5 APRIL 2015
Nomination Form

Previous Recipients

The Aron Kressel Award is given to recognize those individuals who have made important contributions to
opto-electronic device technology. The device technology cited is to have had a significant impact on their applications
in major practical systems. The intent is to recognize key contributors to the field for developments of critical
components, which lead to the development of systems enabling major new services or capabilities. These
achievements should have been accomplished in a prior time frame sufficient to permit evaluation of their lasting
impact. The work cited could have appeared in the form of publications, patents products, or simply general recognition
by the professional community that the individual cited is the agreed upon originator of the advance upon which the
award decision is based. The award may be given to an individual or group, up to three in number. The award is
administered by the Aron Kressel Awards Committee and presented at the IEEE Photonics Conference.
The Engineering Achievement Award is given to recognize an exceptional engineering contribution that has had a
significant impact on the development of lasers or electro-optics technology or the commercial application of
technology within the past ten years. It may be given to an individual or a group for a single contribution of significant
work in the field. The intention is to recognize some significant engineering contribution which has resulted in
development of a new component, a new processing technique, or a new engineering concept which has had a
significant impact in either bringing a new technology to the market, significantly improving the manufacturability of a
component or device, or creating a new technology which will greatly accelerate or stimulate R&D. No candidate shall
have previously received a major IEEE award for the same work. Candidates need not be members of the IEEE or the
Photonics Society. The award will be presented at the IEEE Photonics Conference.
The Quantum Electronics Award is given for exceptional and outstanding technical contributions that have had a
major impact in the fields of quantum electronics and lasers and electro-optics. This award is given for truly excellent
and time-tested work in any of the fields of interest of the Photonics Society. It may be given to an individual or to a
group for a single outstanding contribution or for a long history of significant technical work in the field. No candidate
shall have previously received a major IEEE award for the same work. Candidates need not be members of the IEEE or
the Photonics Society. The award will be presented at the IEEE Photonics Conference.
The William Streifer Scientific Achievement Award is given to recognize an exceptional single scientific
contribution, which has had a significant impact in the field of lasers and electro-optics in the past ten years. The award
is given for a relatively recent, single contribution, which has had a major impact on the Photonics Society research
community. It may be given to an individual or a group for a single contribution of significant work in the field. No
candidate shall have previously received a major IEEE award for the same work. Candidates need not be members of
the IEEE or the Photonics Society. The award will be presented at the IEEE Photonics Conference.
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Petition for Candidates for Election to the Photonics
Society Board of Governors
Petitions for candidates for the next Photonics Society Board of Governors election must be received by the Photonics Society
Executive Office no later than 1 April 2015. The Petition must bear the signatures of one percent of the members of Photonics
Society as of 1 January 2015, and an indication by the candidate of his/her willingness to serve if elected. Printed name, signature
and IEEE member number are required for all individuals signing the petition.

CALL FOR NOMINATIONS
IEEE Photonics Society 2015 Distinguished Service Award
Nomination deadline: 30 April 2015
The Distinguished Service Award was established to recognize an exceptional
individual contribution of service that has had significant benefit to the membership of
the IEEE Photonics Society as a whole. This level of service will often include serving
the Society in several capacities or in positions of significant responsibility. Candidates
should be members of the Photonics Society. The award is presented at the IEEE
Photonics Conference formerly known as the IEEE Photonics Society Annual Meeting.
Nomination Form
CALL

Previous Recipients
FOR NOMINATIONS

IEEE Photonics
Society
2015
Distinguished Service Award
CALL
FOR
NOMINATIONS
Nomination
30 April 2015
IEEE Photonics
Society deadline:
2015 Distinguished
Service Award
The Distinguished Service Award was established to recognize an exceptional
Nomination deadline: 30 April 2015
individual contribution of service that has had significant benefit to the membership of
the IEEE Photonics Society as a whole. This level of service will often include serving
The
Distinguished
Service Award
was established
to recognize
an exceptional
the Society
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or in positions
of significant
responsibility.
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IEEE Photonics
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oftenAnnual
includeMeeting.
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Photonics
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IEEEofPhotonics
Society
the Society in several capacities or in positions of significant responsibility. Candidates
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27Photonics
th IEEE Photonics
Conference
New IEEE
Society (IPS)
Board of Governors
Awards
and
Recognition
Vice
President
Appointments
for 2015

Chennupati Jagadish, VP Finance & Administration (l) and Robert Tkach, VP Publications (r) each complete
their respective terms this December.
President
Novak presented
each with a plaque to
thank them for
V.P.
of Finance
& Administration—Dr.
Madeleine
Glick
their hard work and dedication to the Society.

Glick is a Senior Research Scientist at The University of Arizona for the
College of Optical Sciences. Her research interests include signal processing
and coding for optical links and optical switching for high performance computer interconnects.
As V.P. of Finance and Administration, Glick will be responsible for the
following IPS committees: Awards; Fellows Nominations; and Finance.

V.P. of Publications - Dr. Catrina Coleman
Coleman is an Electrical Engineering Professor at the University of Texas at
Dallas. Her work is concentrated on developing mode-locked laser diodes,
Also recognized were the retiring Board
of
in particular
to increase the power output of the lasers at high mode-locking
Governor Members. Each will complete
their
frequencies.
three year terms in December.
As V.P. of Publications, Coleman will be responsible for the following IPS
L-R: President Novak, Peter Smowton,
elements: Archival Journals; Magazines; Jointly Sponsored Publications; and
Sébastien Bigo, and Fumio Koyama. the IPS Publications Council.
Also recognized for his participation on the
Board of Governors, Andrew Kirk.

Join us in congratulating each for their recent appointments!
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The 2015 IEEE Photonics Society Young Investigator
Award Recipient: Jeremy N. Munday

The IEEE Photonics Society Young Investigator Award was established to honor an
individual who has made outstanding technical contributions to photonics (broadly defined) prior to his or her 35th birthday.
The 2015 Young Investigator Award
will be presented to Jeremy Munday,
“for pioneering contributions to plasmonic and
photonic light-trapping in solar cells.” The
presentation will take place at the CLEO
Conference, May 10–15, 2015, San Jose,
California.
Dr. Jeremy N. Munday is an Assistant
Professor in the Department of Electrical
and Computer Engineering at the University of Maryland, College Park, with affiliate appointments in the Institute for Research in Electronics and

February 2015

Applied Physics and the Chemical Physics
Graduate Program.
He received his PhD from Harvard
University in 2008 and was a postdoctoral
scholar at Caltech prior to his appointment
at Maryland.
His research themes range from quantum
electro-mechanical phenomena (such as the
Casimir effect) to fundamental solar energy
conversion processes with an emphasis on
the optics, photonics, and thermodynamics of such systems. He and his group strive
to demonstrate new technologies based on
fundamental physics and energy conversion
processes. He is also a recipient of the SPIE
Early Career Achievement Award and the
NASA Early Career Faculty Space Technology Research Award.
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Membership
Quick Tips: 6 Chapter Volunteer Engagement Tips
Volunteers are a vital part
of this organization. Our
chapters provide volunteer
opportunities and offer numerous networking events
throughout the year that
allow members to connect
with peers and colleagues.
These events take preparation, people management and planning, which can often be daunting tasks. To lessen the load, below are some helpful volunteer engagement tips that can help
chapter chairs cultivate the talents of their volunteers and promote professional growth opportunities within their chapter.

1. Recruiting Volunteers
Try to involve all members in the work of running the Chapter.
Actively involve new members and avoid the natural tendency
to rely on the same people year after year. Asking for volunteers
at the meeting may not be as effective as a one-on-one request,
when a Chapter Chair can discuss why the specific volunteer is
the best person for the task. For more information, reference
the IEEE Volunteer Recruitment Kit at: www.ieee.org/vol-recruit
The IEEE also offers volunteers and chapters with Membership Development Kits and supplies for membership recruitment
events. Supplies may be ordered online through the membership development supply order form using your IEEE Account.
An online request form can be found at: http://bit.ly/1vCWBEF

2. Invest Time with Prospective Volunteers
Many people who inquire about volunteering often don’t know
enough about the inner workings of IEEE. And, they often
haven’t thought that much about what they want or what they
can offer as a volunteer. Consider recruiting a volunteer to help
you meet with potential volunteers and guide others through
this process. This person can help get an idea of the prospective
volunteer’s motivations, along with what they might be able to
do. It is also important to craft volunteer assignments that fit
well with a volunteer’s level of commitment.
To help new members navigate IEEE, the organization has an
outreach program, called the First Year New Member Experience. Whether a member joined to build a professional network,
volunteer, save money on conferences or keep current with technology, this program can help. It includes a website portable, a
monthly online orientation to help the new member get connected to IEEE and basic services on how to participate in various activities. To get them started, visit: www.ieee.org/start.

3. Spread the Work Around
Asking a volunteer to put on a meeting or seminar may appear to be intimidating. The work should be divided equally
among the members such as: selecting a format or subject, lin36
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ing up speakers, publicity, registration and local arrangements.
Effective meetings that produce results, begin with meeting
planning. Chapter leaders need to guide meeting attendees to
achieve positive expected and constructive outcomes. Actions
that make meetings successful require management before,
during and after the meeting.
While it may be easier for the Chapter Chair to do all
of these things, recruiting help from the membership will
help strengthen the local organization and encourage participation. For large event promotion, a committee may
be more appropriate than a single volunteer due to the
workload.
Meet the needs of your volunteer leadership by providing materials that will enable volunteers to accomplish their
jobs efficiently and effectively. The IEEE Center for Leadership Excellence serves as the repository for all leadership training material within IEEE to ensure IEEE keeps pace with its
evolving organization. To benefit from the IEEE volunteer
training modules, visit: www.ieee-elearning.org/CLE

4. Motivate the Volunteers
Because there is no paycheck, what works in business does not
always work for volunteers. Volunteers don’t have to be micromanaged. Allow the volunteer to take ownership of a project
and use their creativity in solving problems and issues. Although some volunteers may need to be told what to do in all
cases, many will do nothing for fear of making a mistake. Try
to work towards a consensus among the volunteers rather than
passing down a decision.
Consider creating new volunteer short-term projects and
ask people to be project leaders as a step to more involvement.
Short-term projects are a good way for volunteer leaders to take
ownership in seeing an effort through to completion. It also
helps you decide if a volunteer is reliable and ready for more responsibility. To help with brainstorming other volunteer roles,
general resources that pertain to most IEEE volunteer positions
can be found here: http://bit.ly/1B011uF

5. Diversify the Organization
IEEE technical societies serve a diverse group of professional
and academic interests. The understanding that relationships
matter is key. Involve people from the different industry and
educational organizations in your area.
There are tons of like professionals often in your local area
with varying skills they’d be willing to share. Think about
promoting your volunteer opportunities to a larger pool of volunteers and talent. Some creative tactics could be writing a
press release for your local paper or industry mag, constructing
a membership e-blast or e-newsletter, holding a social mixer
and posting events or ads on social media networks, such as
Facebook, LinkedIn or Meetup.
February 2015

Remember, IEEE also has a web-based self-service tool,
called SAMIEEE, which provides volunteer leaders access to
member data on IEEE’s 450,000+ members. For further information on this tool, visit: http://bit.ly/170UHbm

6. Recognize the Work of Volunteers
Helping the local Chapter can involve a lot of hard work.
Recognition of that work is important. It’s tough to measure
all the ways volunteers help us do our work. Whether it’s
making sure our events run smoothly, giving their expertise
and resources as board members, or any of the other myriad

c ontributions volunteers make to help nonprofits fulfill their
missions. Needless to say they make a big difference.
Examples of ways you can recognize a volunteer include:
public recognition at a meeting, a special event, a fun social
outing or tangible items like wall plaques, certificates or
inexpensive gifts, such as a coffee mug, or pen and pencil
set with appropriate IEEE logo. The volunteer will appreciate the recognition and it will help motivate other members to participate in events. Pins, plaques and certificates
are available from IEEE, an order form can be found at:
www.ieee.org/scsproducts

Past President Elected to National Academy
of Inventors: Dr. Jim Coleman
Dr. James Coleman, a leader in the development and application of semiconductor
lasers and photonic devices, has been elected
a 2014 Fellow of the National Academy of
Inventors (NAI).
The distinction of Fellow is given to academic inventors who have demonstrated a
prolific spirit of innovation in creating or facilitating outstanding inventions that have
made a tangible impact on quality of life,
economic development and the welfare of
society.
Coleman’s earliest contributions have impacted the processes and materials used in
creating semiconductor structures and photonics—technologies that combine the physics of light with
electricity. His semiconductor paradigm is used in everyday
electronic devices such as CD and DVD players.
“Every engineer or scientist has fond feelings for their
own ideas, even ones that don’t amount to much,” said Coleman, holder of the Erik Jonsson School of Engineering and
Computer Science Distinguished Chair and Chair in Electrical Engineering. “So when one or two have a more tangible
impact, you are proud, of course. It feels good to think that
you have played a very small part in something that people
use all the time.”
Coleman earned his bachelor’s, master’s and doctoral degrees in electrical engineering from The University of Illinois
at Urbana-Champaign in the 1970s. Coleman spent several
years working for Bell Laboratories and Rockwell International, where he helped demonstrate the effectiveness of a
process known as metalorganic chemical vapor deposition
(MOCVD) to make lasers, solar cells and photodetectors with
February 2015

better performance characteristics. He then
returned to his alma mater as a professor,
where he brought his experience making
semiconductors using MOCVD, which
then was still a new process.
In the early 1990s, Coleman’s group
challenged the traditional paradigm about
the practicalities of using layers of materials
of different sizes, known as strained layers,
in semiconductor devices. Contrary to conventional wisdom that devices made of these
layers would bend and fail under stress, he
found that they lasted longer.
His findings opened a new class of structures that makes better and different lasers
that were not previously practical. His work has led to wider
applications of semiconductor lasers and manufacture and
production on a more economical and feasible scale. His research refined the semiconductor devices and materials used
to make them.
In addition to the National Academy of Inventors, Coleman
was elected to the National Academy of Engineering in 2012
for contributions to semiconductor lasers and photonic devices.
Coleman is also a Fellow of IEEE and his accolades include
receiving the Distinguished Lecturer Award and William Streifer Award given by the IEEE Photonics Society; the David
Sarnoff Award given by IEEE; and the John Tyndall Award
given jointly by the IEEE Photonics Society and OSA.
His current group at UT Dallas continues to earn patents
on novel semiconductor nanostructures, and at the Jonsson
School, he continues his research on strained layer lasers, selfassembled and patterned quantum dots, and low threshold and
high-power single mode index guided lasers and arrays.
IEEE Photonics Society NEWSLETTER
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Women in Photonics Member
of the Month: Dr. Hui Cao
By Kiara McClendon
IEEE Photonics Society member Dr. Hui
Cao, Professor of Applied Physics and Physics at Yale University, was honored with
The Willis E. Lamb Award for Laser Science and Quantum Optics at PQE 2015
in Utah this past January. This award was
established to honor Willis E. Lamb, Jr., famous laser scientist and 1955 winner of the
Nobel Prize in Physics, and others like him
that have made major contributions to the
areas of physics and technology.
Cao works diligently to understand and
control light transport, scattering, absorption and amplification in complex photonic
nanostructures. Complex photonic materials and nano-photonic devices, both for fundamental physical
studies and for applications, are broad topics her research efforts encompass. Subsets of her interests include nanofabrication, material characterization, optical measurement with high
spatial, spectral and temporal resolution, and numerical simu-
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lation. In addition to her six year tenure at
Yale, Cao has made major contributions to
the technical side of photonics industry. Her
impressive research projects include the creation of a chaotic microcavity laser with a
high quality factor and directional output,
invention of the first UV photonic crystal laser and a sub-wavelength all-dielectric laser,
to name a few.
Cao received her Ph.D. from Stanford
University, but also studied at Princeton
University and Perkins University. She
has completed four postdoctoral fellowships, and has published over 170 journal
articles to date. Cao has channeled her energy into an impressive repertoire that serves as inspiration
to young women and fellow colleagues in the STEM fields.
The IEEE Photonics Society thanks Dr. Cao for her contributions as a passionate innovator and academic, and wishes
her continued success!
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IPS Newsletter Story Submissions
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.
The 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 and 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?

Stories about your chapter’s activities can
help spark new ideas for other chapters!

How to submit an article to
the IPS Newsletter:
IPS will feature 1-2 stories in the
bi-monthly newsletter and share
chapters' best practices via
e-blast monthly. If you have a
story to tell, submit an article with
pictures, video, etc.
to ipsnewsletter@ieee.org
Attention: Lisa Manteria.
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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.
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IEEE USA’s Employment Assistance Resources:
Help for the Unemployed or At-Risk Member
IEEE-USA is an organizational unit
of the IEEE created in 1973 to support the career and public policy interests of IEEE’s U.S members. The
IEEE-USA’s mission is intended
to serve and benefit the members, the profession, and the
public in the professional areas of electrical and electronic
engineering.
This sub-unit of the organization is primarily supported by
an annual assessment paid by U.S members and the following
resources available benefit those IEEE members who are unemployed or anticipating an involuntary career transition.

1. Job Listings
Create a profile and match your skills against the needs of interested employers with the IEEE Job Site and IEEE-USA’s
Employment Navigator.

2. Employment & Career
Strategies Online Community
With many IEEE members participating in the community
you can seek advice from others on employment and career
strategies. You may also find job postings on this site as well.
Feel free to ask your questions, network and seek assistance
from any of the IEEE members who participate in this very
active community.

3. Reduced Dues
If unemployed through involuntary termination and actively
seeking employment, or if your income has fallen below certain
levels, you can request a 50% reduction in your IEEE and society dues/assessments (including publications). Contact IEEE
Member Services at 1-800-678-IEEE for details.

4. Insurance
Bridge the gap between employers with IEEE life, catastrophe
health , disability and personal insurance.

5. Consulting & Entrepreneurship
Can you put your skills to work as a self-employed consultant
or entrepreneur? Explore these alternative career paths and network with fellow professionals through IEEE-USA’s Alliance
of Consultants Networks and the Entrepreneurs Village.

6. Ieee-Usa’s eBooks & Webinars
Choose from a variety of career and employment IEEEUSA’s eBooks and currently archived webinars. New eBooks
and Webinars are continually being published and produced to assist members with their careers and employment
strategies.
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7. A Voice in Washington
Make sure your U.S. government is
doing all that it can to help you and
other unemployed engineers? Speak
out, and send a message to your
representatives in Congress through IEEE-USA’s Legislative
Action Center.\

8. Local Ieee Section & Pace Network
Presentations
To assist unemployed or at-risk members, IEEE-USA has developed six sets of Power Point Slides with Speaker’s notes to
help local sections and PACE Chairs conduct meetings focusing on:
• Resume and Cover Letter Writing (.ppt)
• Interviewing Types & Preparation (.ppt)
• It’s Time For the Interview (.ppt)
• Networking (.ppt)
• Career Transitions (.ppt)
• Career Planning and Maintenance (.ppt)
These slides were prepared by the IEEE-USA Employment
& Career Services Committee in an effort to assist members in
improving their resume and cover letter writing skills. The
slides also were designed to better prepare your members for
what they might expect while interviewing. These presentations explore: What REALLY matters, appearance, behavior,
topics to avoid, questions to ask, salary negotiations and what
to do after the interview. We hope these slides will help you
to help your local section members in their job search and interviewing skills. We would like your feedback! Please contact Scott D. Grayson s.grayson@ieee.org with questions or
comments.

9. Career Transitions —
Quick Response Team
Are you just one of a number of IEEE members affected by
a downsizing or lay-off at your company? If so, then IEEEUSA may be able to provide advice and assistance on next steps
through an on-site workshop delivered by one of our Quick
Response Teams. Contact IEEE-USA for details.

10. Calculate Your Worth
During your job search you will want to evaluate your worth
in the marketplace. Try IEEE-USA’s Salary Service. The Salary
Service will provide you with a complete range of full-time income from primary sources being paid to U.S. IEEE members electrical, electronic or computer engineers and scientists—in
specified employment situations.
Questions regarding any of the above resources can be made
directly to IEEE-USA at ieeeusa@ieee.org.
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IEEE Offers Remote Video Conferencing
to Volunteer Leadership
By Kiara McClendon
IEEE Membership and Geographic Activities (MGA) Information Management
group has launched a new Remote Video
Conferencing service for volunteer leadership. In conjunction with WebEx, the
service is open to geographic organizational
units for online meetings, webinars, training,
demos, and presentations. The service is in response to the increase demand for quick, easyto-use technological based information platforms
among the IEEE communities. Only members of
the MGA Board and MGA Board Committees, as well
as Region and Section executive committee officers have access
to this service; the perks of working at IEEE at its finest.

To use the service, you must register via the
IEEE MGA vTools webpage at http://bit.
ly/1rVxksZ and WebEx information will
be sent back as confirmation within five
(5) business days. Meeting set up information will be provided by a pre-assigned
proctor prior to the start of your meeting
and training documents are also available
for print out at http://bit.ly/1A5QBZh under the “Training Information” section.
Get started today! Register your next video
conference with through the IEEE vTool and see
how easy it is to communicate your ideas to your colleagues across disciplines and around the globe!

When shown what engineers can do, 76% of girls get interested in engineering. What are you doing to help influence that statistic?
Of the many reasons why STEM fields aren’t traditionally
dominated by women, perceived lack of relevant role models
might be the easiest to fix. You don’t have to be a Nobel Prize
winner (which some of you are) to inspire someone to pursue
a career in science and technology. There are millions of untold stories of women who have broken down barriers in the
fields of science, technology, engineering, and math (STEM).
Maybe it’s a former teacher. Maybe it’s your grandmother.
Maybe it’s you.
In an effort to inspire young women to pursue careers in
science, the White House is inviting women in STEM to share
their own experiences. Women have been leaders in building
the early foundation of modern programming, unveiled the
structure of DNA and developed the theory of possible twophoton absorption by atoms. They have inspired environmental movements, led to the discovery of new genes and invented
remote-controlled communications systems—all while breaking gender barriers along the way.
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Photo: Makers

The Untold History of Women in Science
and Technology

Listen to women from across the United States Administration tell the stories of their personal heroes in the fields of
STEM. Then, help make history by submitting your inspirational STEM story, here: http://1.usa.gov/1wuF4CM
The White House will share a sampling of your stories
across their communication channels to inspire others with an
interest in STEM!
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Call for Student Writers:
Women in Photonics
e-Newsletter
By Kiara McClendon
The IEEE Photonics Society (IPS) is seeking student volunteers for our Women in Photonics e-Newsletter! We are
looking for undergraduate, graduate and PhD students that
have an affinity for writing and enjoy raising awareness about
the importance of gender-balance in the photonics and optics
community. This is a great volunteer opportunity for students to
contribute to our outreach strategies, while strengthening their
writing skills and developing their portfolios. Highlighted below are descriptions of the three positions we are looking to fill:
1) Student Editors: This person(s) will be in charge of
editing the newsletter articles and stories submitted.
He or she will also be responsible for producing an eblast or mass email to call for stories and other written
contributions from our volunteers and the photonics
community. Promoting student involvement and volunteering with IEEE at your home institutions would
be an added bonus, and could strengthen our relationship
with the collegiate community.

2)

Student Layout Editor: This will be a student who
works with the IEEE Photonics Society Membership
staff to prepare the content and formatting formatting
of the newsletter, aswell as attempts to include more
creative content in the newsletter by adding interactive
components to the online version.
The goal of the e-newsletter is to promote the participation of women within IPS as both members and leaders as
well as encourage the next generation of women in photonics.
If you have the leadership skills, innovative eye needed and
would like to try your hand at one of these two positions,
apply today!
Send a brief email with your name, institution, graduation year, major/research focus and short paragraph on
your interest in photonics or why you would like to be
involved with the Women in Photonics e-newsletter to
Lauren Mecum, Membership Development Specialist, at
L.Mecum@ieee.org.

Members Put IEEE RésuméLab to Work
Thousands have signed up for a service to
help them land jobs
It’s been less than a year since the launch
of IEEE’s RésuméLab, an online program
that helps with the many tasks needed for
landing a job. Free to IEEE members, the
program can help them write better résumés and cover letters, improve their interview skills, and create personal Web pages.
More than 5,000 members have signed
up for the service since it launched in
January.
Member Gary Hazard said RésuméLab helped him land his
latest job as a quality assurance engineer for a telecommunications firm. The service not only helped him polish his existing
résumé, he said, but also gave him a way to show off his skills
and credentials to potential employers. He used RésuméLab’s
Web page tool, which lets members create custom pages where
they can display their résumés, portfolios, cover letters, and
links to social media accounts such as Facebook and LinkedIn.
“It’s an excellent, inexpensive way to increase your Web presence,” Hazard says.
Student Member Ritesh Reddy, a computer science major in
his senior year at University of the West Indies, in Kingston,
Jamaica, says he found RésuméLab “immensely helpful.” He
learned of the program through IEEE Potentials, the magazine
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for student members. “It helped me whip
up my first résumé in minutes,” he says. “It
also gave me examples of what to include in
each section, tailored to my field, so I had a
much better idea of how to present myself
on paper.”
Another feature Reddy found helpful was the interview tool, which displays
questions that a candidate might be asked
and offers suggestions for how to respond.
You can then practice and record your answers using a computer’s microphone and Web camera. “RésuméLab has really guided me in my search so I could put my
best foot forward when entering the job market,” he says.
Member P.K. Gokul, a recent EE graduate, says he likes
the way RésuméLab’s templates and tools helped him create
“a high-quality résumé with no errors.” Although he is still
looking, he says, “it’s really made me confident as I search for
my first job.”
You can register for the service by signing in with your IEEE
account. From there, you can create a profile, upload a résumé
if you have one and get tips on how to improve it, compile a
list of your qualifications using the skills assessment tool, and
use other features to help prepare yourself for the next step in
your career.
© The Institute, October 2014.
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IEEE ResumeLab
Helping IEEE members gain a competitive
edge in the employment process.

IEEE ResumeLab is an online service that allows IEEE members
to develop a resume or curriculum vitae using specialized
tools tailored for each step of the job seeking process.

Resumes/Curriculum Vitae
- Select from a wide array of templates geared toward specific
industries, sectors and work experience stages.

Letters
- From cover letter to post-interview thank you letter, ensure
optimal communication throughout the hiring process.

Skills Assessment
- Highlight the skills that you possess, your competency
in those skills, and what makes your experience
with these skills unique.

Mock Interviews
- Prepare for the real thing by selecting an interviewer
and the type of questions they’ll ask.
- Choose to record your interview for evaluation
and feedback.

Video Resumes
- Record custom video messages for potential employers.

Portfolios
- Upload and organize your past work to present to
potential employers.

Share Online
- Publish and share everything you create on a publicly
viewable website.

Visit IEEE ResumeLab to learn more -
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www.IEEE.org/ ResumeLab
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IEEE Student Member Benefits
Student Benefits:
www.ieee.org/benefits
Website:
www.ieee.org/Students
E-mail:
studentservices@ieee.org
Facebook:
www.Facebook.com/
IEEEStudents
Twitter:
@IEEE_Students

myIEEE an interactive web portal exclusive to IEEE
Members which allows for the customization of the member
experience using gadgets, RSS feeds, et.al.
IEEE.tv™ Internet television offering exclusive
programming about technology and engineering
IEEE memberNET an online search and networking
tool that enables members to connect with technical and
engineering experts worldwide
IEEE Potentials Magazine the only studentfocused magazine within all of IEEE!
What’s New for Students electronic newsletter for
students
and
graduate
student
members
highlighting resources and new benefits within IEEE
IEEEXplore gain access to more than 2 million documents.
Microsoft Software IEEE, in conjunction with
Microsoft, offers a wide selection of development
software to IEEE Student Members only
IEEE Resume Lab an online service that allows IEEE
members to develop a resume or curriculum vitae using
a wide array of resume templates
IEEE email alias free for members with virus
protection and spam filtering
IEEE Discounts membership pays for itself with as much
as 50% off IEEE products!
Career Alerts a weekly email containing career advice
plus the job of the week from the IEEE Job Site
Job Site helps to locate career opportunities easily
and confidentially
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Conferences

IEEE Photonics Society
2015 Conferences
28th Annual Conference of the IEEE Photonics Society
4-8 October 2015
Hyatt Regency Reston, Reston, Virginia USA
Paper Submission Deadline: 4 May 2015
www.IPC-IEEE.org

OFC
22-26 March 2015
Los Angeles Convention Center, Los Angeles, California USA
www.OFCconference.org

4th Optical Interconnects Conference
20-22 April 2015
Wyndham San Diego Bayside, San Diego, California USA
Paper Submission Deadline: 15 January 2015
www.OI-IEEE.org

CLEO
10-15 May 2015
San Jose Convention Center, San Jose, California USA
www.CLEOconference.org

Summer Topicals Meeting Series
13-15 July 2015
British Colonial Hilton, Nassau Bahamas
Paper Submission Deadline: 16 March 2015
www.SUM-IEEE.org

12th International Conference on Group IV Photonics
26-28 August 2015
Pinnacle Vancouver Harbourside Hotel, Vancouver, British Columbia Canada
Vancouver, British Columbia Canada
Paper Submission Deadline: 20 March 2015
www.GFP-IEEE.org

12th Avionics and Vehicle Fiber-Optics and Photonics Conference
10-12 November 2015
The Fess Parker, Santa Barbara, California USA
Paper Submission Deadline: 10 June 2015
www.AVFOP-IEEE.org
For more information, visit: PhotonicsConferences.org
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Call For Papers

optical interconnects

2015

4th IEEE Photonics Society Optical Interconnects Conference

Submission Deadline:
15 January

20-22 April
Wyndham San Diego Bayside
California USA
GenerAl Co-ChAirS:
Azita emami, Caltech, USA
Xuezhe Zheng, oracle, USA

ProGrAm Co-ChAirS:
Samuel Palermo, Texas A&m University, USA
Dominic Goodwill, huawei Technologies, Canada
lukas Chrostowski, The University of British Columbia, Canada

www.oi-ieee.org
www.PhotonicsSociety.org
www.Facebook.com/
PhotonicsSociety
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— c a l l F o r pa p e r S —

Summer
TopicalS
meeTing SerieS

2015
13-15 July

Submission Deadline: 13 march

general chair: Weidong Zhou

BriTiSH colonial HilTon
nassau, Bahamas
www.sum-ieee.org
www.photonicsconferences.org
www.photonicssociety.org
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IPC

2015

28th IEEE Photonics Conference

4-8
October
Hyatt Regency Reston
Reston, Virginia
USA
General Chair

CALL FOR
PAPERS

Martin Dawson
University of Strathclyde, Scotland

Submission
Deadline

Member-at-Large

4 May

Thomas Clark
JHU Applied Laboratory, USA

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

www.IPC-IEEE.org
www.PhotonicsConferences.org
www.PhotonicsSociety.org
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C A L L

F O R

P A P E R S

2015

10-12 november

The Fess Parker Santa Barbara
Santa Barbara, CA USA

PA P E R S U B m I S S I O n d E A d L I n E : 1 0 j U n E 2 0 1 5

Gregory Abbas, General Chair
EOSPACE, USA
Michael Hayduk, Program Chair
Air Force Research Laboratory, USA

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

2015
PHOTOPTICS

12-14 March 2015
2015 International Conference on Photonics,
Optics and Laser Technology
Berlin, Germany
Photoptics.org

IBP

CLEO

23-25 April 2015
IEEE International Broadband and Photonics Conference
Bali, Indonesia
IBP-Conf.org

10-15 May 2015
Conference on Lasers and Electro-Optics
San Jose, California USA
CLEOconference.org

APOS

Photonics North

20-22 May 2015
The 5th Asia Pacific Optical Sensors Conference
Jeju Island, South Korea
APOS2015.org

OECC

28 June – 2 July 2015
2015 Opto-Electronics and Communications Conference
Shanghai, China
OECC2015.sjtu.edu.cn

OMN

2-6 August 2015
2015 International Conference on Optical MEMS
and Nanophotonics
Jerusalem, Israel
OMN2015.org

MOC

25-28 October 2015
2015 20th Microoptics Conference
Fukuoka, Japan
Comemoc.com/moc15
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OFC

22-26 March 2015
2015 Optical Fiber Communications
Conference and Exhibition
Los Angles, USA
OFCconference.org
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9-11 June 2015
Photonics North 2015
Ottawa, Canada
PhotonicsNorth.com

ETOP

29 June—2 July 2015
Education and Training in Optics & Photonics
Talence, France
ETOP2015.u-bordeaux.fr

NUSOD

7-11 September 2015
15th International Conference on
Numerical Simulation of Optoelectronic Devices
Taipei, Japan
NUSOD.org/2015

ICMAP

11-13 December 2015
2015 International Conference on Microwave and Photonics
Dhanbad, India
ICMAP2015.org
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Publications

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

Organic Nanophotonics
Submission Deadline: April 1, 2015
Hard Copy Publication: January/February 2016
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Organic
Nanophotonics. The purpose of this issue is to document recent progress and trends in the development of leading-edge organic
photonics on a nanoscale. This issue highlights organic photonic devices with small molecular and/or polymeric organic
semiconductors, which are fabricated by employing nanotechnology processes, for various potential applications related to
information technology, energy technology, and biomedical technology. The solicited areas include (but are not limited to):


Organic Nanophotonic Devices



Organic Nanophotovoltaic Devices



Organic Nanophotosensor Devices



Organic Nanolighting Devices



Organic Nanolaser Devices



Organic Nanomaterials for Photonic Devices

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

Optical Waveguides: Technologies and Applications
Submission Deadline: June 1, 2015
Hard Copy Publication: March/April 2016
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area
of Design Algorithms for Optical Fibres. The purpose of this issue is to document recent progress and trends in the
development of leading-edge optical waveguide technologies through a collection of original and invited papers ranging
from fundamental research to advanced applications. The solicited areas include (but are not limited to):






Waveguide theory and techniques
Design of optical fibers for communications
Design of holey fibers
Nonlinear effects in optical waveguides






Waveguides for optical signal processing
Waveguides for sensing applications
High power waveguides
Particle accelerator waveguides

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

Biophotonics

Submission Deadline: August 1, 2015
Hard Copy Publication: May/June 2016
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites manuscript submissions in the area of Biophotonics. The
purpose of this issue of JSTQE is to highlight the recent progress and trends in the development of leading-edge photonic technologies that
address current challenges in biology and medicine. Since the invention of the microscope, light has played a crucial role in the discovery of
phenomena in all forms of life, from single-celled organisms to humans. Here we are looking for submissions that describe optically-based
technologies that push the current capabilities of sensing, metrology, and imaging in biological environments. Successful submissions should
describe technologies that are either directly used for or motivated by a need for quantitative insight in biological systems with high impact in
biology and/or medicine.
Specific areas of interest include (but are not limited to):








Super-resolution and single-molecule techniques including cellular, intracellular, and molecular optical imaging
Minimally-invasive in vivo optical imaging including photo-acoustic, photo-thermal, diffuse-photon, OCT, speckle, hyperspectral, confocal and multi-photon for endoscopic, translational, and clinical applications
Spectroscopy-based biophotonics techniques including fluorescence, Raman, elastic scattering, evanescent-wave, and near-/mid-IR
spectroscopy
Optical trapping in biological media
Other optical methods for sensing and quantitative studies in biological media
Nanoparticles with unique optical properties used for biological sensing / contrast agents or therapy
Photonic signal processing for estimation/quantification in biological media

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

Nanobiophotonics
Submission Deadline: October 1, 2015
Hard Copy Publication: July/August 2016
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE) invites m anuscript subm issions in the area of
Nanobiophotonics. The purpose of this issue of JSTQE is to highlight the recent progress and trends in the development of leadingedge nanobiophotonics technologies. Areas of interest include (but are not limited to):
 Ultrahigh-resolution n anoimaging and nanoscop y be yond th e diff raction li mit in the
nanoscale range
 In-vivo cellular/molecular nanobiophotonics imaging and sensing
 Single molecule spectroscopy and imaging
 Plasmonic, quantum-dot and nanoparticle biosensor probes
 Nanoparticle-enhanced optical diagnostics and therapeutics
 Advanced nanobiophotonics for cancer imaging and brain mapping
 Nonlinear ultrahigh-resolution imaging and diagnostics
 Optical manipulation of nanoparticles
 Novel nanobiomaterials engineered for photonics applications
 Noninvasive photonics methods for characterizing nanobiomaterials
 Biocompatibility and phototoxicity of novel nanobiomaterials
 Lab-on-chip based nanobiophotonics systems
The Primary Guest Editor for this issue is Yu Chen, University of Maryland, USA. The Guest Editors are Filbert Bartoli, Lehigh
University, USA, Sherman Fan, Univiversity of Michigan, USA, Gabriel Popescu, University of Illinois at Urb ana-Champaign,
USA, and David Sampson, University of Western Australia, Australia.
Unedited preprints of accepted ma nuscripts are normally posted online on IEEE Xplore within 1 week of the final files being uploaded by
the author(s) on ScholarOne Manuscripts. Posted preprints have digital object identifiers (DOIs) assigned to them and are fully citable. Once
available, the preprints are replaced by final copy-edited and XML-tagged versions of manuscripts on IEEE Xplore. This usually occurs well
before the hardco py publication da te. These final ve rsions have article numbers assign ed to them to acc elerate the online publi cation; the
same article numbers are used for the print versions of JSTQE.
For inquiries, please contact:
IEEE Photonics Society JSTQE Editorial Office - Chin Tan Lutz (Phone: 732-465-5813, Email: c.tanlutz@ieee.org)
The following documents are required during the mandatory online submission at: http://mc.manuscriptcentral.com/jstqe-pho.
1) P DF or MS Word man uscript (double column format, up to 1 2 pa ges for an i nvited paper , up to 8 pages for a contributed paper ).
Manuscripts over the standard page limit will have an overlength charge of $220 .00 per p age impo sed. Biographies of all authors ar e
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 m anuscripts and previously published
papers. Authors s hould ensure that relevant previously published papers are cited and that instances of similar ity are justified by clearly
stating the distinction between a submitted paper and previous publications.
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Photonics Society
Mission Statement
Photonics Society shall advance the interests
of its members and the laser, optoelectronics,
and photonics professional community by:
• providing opportunities for information
exchange, continuing education, and
professional growth;
• publishing journals, sponsoring conferences, and supporting local chapter and
student activities;
• formally recognizing the professional
contributions of members;
• representing the laser, optoelectronics,
and photonics community and serving as
its advocate within the IEEE, the broader
scientific and technical community, and
society at large.

Photonics Society
Field of Interest
The Society’s Field of Interest is lasers, optical
and photonic devices, optical fibers, and associated lightwave technology and their systems
and applications. The society is concerned
with transforming the science of materials, optical phenomena, and quantum electronic devices into the design, development, and manufacture of photonic technologies. The Society
promotes and cooperates in the educational
and technical activities which contribute to
the useful expansion of the field of quantum
opto-electronics and applications.
The Society shall aid in promoting close cooperation with other IEEE societies and councils
in the form of joint publications, sponsorships
of meetings, and other forms of information
exchange. Appropriate cooperative efforts will
also be undertaken with non-IEEE societies.
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