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Blossoming at long last

Photonics: The science and application of light
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The Photonics Center at Osaka University brings together prominent researchers

who are playing a leading role in the science and application of light to spur a variety of innovations.
Osaka University president Toshio Hirano and

Photonics Center executive director Satoshi Kawata

spoke about the current status and future prospects of the photonics,
which has been attracting significant interests recently.



Special Talk

Toshio HIR:

h () President, Osaka University

21st century as the century of light:
Creating a new era through photonics

President HIRANO —— Three Japanese scientists received
the 2014 Nobel Prize in Physics for their contributions to
the development and commercialization of blue LEDs,
while three European and American researchers received
the 2014 Nobel Prize in Chemistry for their development
of super-resolution fluorescence microscopy. Both of these
prizes recognized research into light. In addition, the United
Nations has declared 2015 the International Year of Light.
Going forward, the field of photonics seems poised to become
an increasingly important one.

Executive Director KAWATA —— The year 2015 marks the
passage of 200 years since Fresnel proposed the wave theory
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of light, and 150 years since Maxwell incorporated the concept
of electromagnetic radiation into our understanding of light.
With numerous scientists who are conducting research into
light having received Nobel Prizes in the past several years, you

can see how it really is the Year of Light.

HIRANO —— We have truly embarked on the era of the
photon and of the Photonics Center.

KAWATA —— Whereas electronics deals with the electron,
photonics deals with the photon. In photonics research,
light is used to probing materials, processing information,
and controlling devices. During the 130 or so years since
Thomas Edison’s time, electronics has played a key role by
underpinning the development of society. In the future, it
seems fair to say that photons traveling through free space will
take the place of electrons traveling through wires. An age in
which communications and control are made
by using photons from inside the human body
to throughout space is about to dawn. We're
seeing tremendous progress in terms of both
the technology and the science.
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Creating innovation
with trans-disciplinary
approaches and systems

HIRANO —— Osaka University is home to not only the
Photonics Center, but some light-related research centers,
and many departments are carrying out research in the field,
ranging from fundamental researches to applications. An
enormous amount of research is being conducted in the
area of photonics, and an extremely large number of papers
are published. The University has disseminated numerous
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research findings as one of Japan'’s
premier leaders in the field, and as
an international center of photonics
research. Against this backdrop, we created the Division of
Photon Science and Technology as the eighth division of the
Institute for Academic Initiatives in order to boost the potential
of photonics education and research at the University while

promoting research that cuts across departmental boundaries.
The Division is an organization that brings together researchers
from different departments virtually in order to foster research
through new interactions, forexample in domains that combine
different fields. I'd love to see your Photonics Center receive a
Nobel Prize, too! Looking at my own specialty of immunology,
innovations such as optical microscopes with super-resolution
have made it possible to observe structures in the body right
down to the protein level with a high degree of clarity, and we
expect these technologies to lead to new discoveries. | suspect
that many other fields will see the same sort of progress by
applying photonics.

KAWATA —— Light contributes to a variety of fields, and
even UNESCO has noted that light “lies at the center of science,
technology, art,and culture”in its comments on the International
Year of Light. In fact, the Photonics Center building itself is a
gigantic LED experiment since the entire building has been
equipped with LED lighting. The color and illuminance of the
LED lighting in each room is controlled by a network of sensors
that detects whether the room is occupied and how much
natural light is entering it. In asking how people understand
color and illuminance and how those factors affect people’s
sensibility, we have taken the relationship between people and
the lighting environment as a subject of research.
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HIRANO —— So by adjusting the spectrum of light, it's
possible to influence people’s psychological state for human
friendly circumstances.

KAWATA —— Research projects into light, that promise to
contribute to humankind, fail to yield new discoveries and
inventions when carried out separately by horizontally divided
organizations. At the Photonics Center, our goal—Ilike the goal
of the International Year of Light—is to carry out research
from perspectives that transcend fields and departments such
as physics, chemistry, and biology based on the approach of
trans-disciplinarity.

HIRANO —— Diversity, like the concept of trans-disciplinarity
that you just mentioned, is the font of innovation. Interactions
among people from different fields yield quite different ideas
and innovations. In that sense, the Photonics Center is ideally
suited to the University's concept of the global university
"World Tekijuku." The University will celebrate the 100"
anniversary of its founding in 2031, and we are striving to
become one of the top 10 research universities in the world
in keeping with the concept of “developing from the Tekijuku
into the World Tekijuku.” Even as they have spurred human
societies, diversities in language, culture and religion have
led to the creation of walls and fueled war and other conflicts.
However, science is like a common human language just as are
artand sports, and it is possible to realize harmonious diversity
through science. It seems to me that what you are doing is
precisely to create a new type of harmony (in terms of research
fields and perspectives) that transcends the walls of various
disciplines of science.
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KAWATA — Yes, thatis my goal. It has been 300 years since
the natural sciences separated from philosophy and several
decades since physics, mathematics, and chemistry became
separate disciplines. My point is that the vertical walls we find
between learning disciplines are not so old as you might think.
| would like to pursue new breakthroughs by breaking down
those walls, which somehow grew in height before we realized
what was happening. Researchers
from a truly diverse range of fields have
gathered at the Photonics Center, and
there are even companies that see
photonics as a business opportunity
participating in our efforts.

Photonics researchers from
around the world gather, drawn by
a new culture for leading forefront.

HIRANO —— You are going ahead of what is intended to
realize by the global university and the Institute for Academic
Initiatives. | think transdisciplinarity is the domain in which
science and contemporary society intersect, which means that
photonics is actually a familiar subject for the general public.

KAWATA Even though a photon do not have mass, it has
momentum. Consequently, matter is pushed and moves when
shined by light. A comet’s tail is formed when gas experiences
pressure from light from the sun, pushing it in the opposite

NEWS LETTER Vol.4 - PARC




BEEORIIABDNDEN%EZF THALKRE & Rl
TNTTETCVE T, EBEREDQEMEO>TVET, KD
BEETFEERSR DEFO45 v b IES0ERTIC K1Y DA ZE
FERMETHZL AT - EVH—PRELE LI, 2%
BEICLEDATLETZADIRIYVAH—Z) TY, #EEFS
SEICLZBEES. BEEEOXOEM T, RATIE. Bk
EDIKICBGEBRLET 7OV aryrvEY I
ELT7— FRRICEARMAERL. ARZRELEFETVET,
FAIE 2008 FIT, XEBRFEHSDERFE T I—RICTHK K<Y
T1EWSIRAZ—HEERLE Lz, AOBARRAPIAEEDE
FEORTEDESIFEONTVWEHE—ETEDZHOHMKT
T, ERFEE (RRHM) GETREEINTVERTH, A&
ICRAT BT T B/ —NIVEREHNBRCHEEZDES
NELLDT, RE. RBRZHETILTWAETATY, 1980
~ 1990 FEEN SFICERNEHNZEMOBLAE L. mERFL
THRLISBANKELTEREDDHZ2DN T+ b =7 ADEIR
EBVET,

direction. In this behavior, the principle of the conservation of
momentum is upheld. The “photon rocket,” whose propulsive
force derives from the radiation pressure of light, was proposed
by a German aerospace engineer, Eugen Sanger 80 years ago.
The manga television series Mazinger Z was based on this
concept. When we communicate using mobile phones, we are
using technology that exploits light in the radio wave region.
Recently, light technology has been used to give people
pleasure through art, for example in projection mapping,
which projects images onto three-dimensional surfaces such
as buildings. In 2008, | designed a poster entitled “Light Map
for Every Home” at the request of the Ministry of Education,
Culture, Sports, Science and Technology. This Light Map
illustrates how light is used in the natural world and in our
own lives. The poster is available for purchase at places such as
the National Museum of Nature and Science in Tokyo, but I'm
currently revising the design in light of recent rapid progress
in light-related research, which is highlighted by a series of
Nobel Prize awards and other developments. Today, the field
of photonics is finally blossoming into a myriad of applications
thanks to seeds that were sewn from 1980 to 1990 in the form
of basic technologies.
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HIRANO —— In March, 2014, we held an Institute for
Academic Initiatives symposium entitled “Opt Osaka 2014 in
Tokyo: 100 Years of Light Science at Osaka University.” It was
quite a success, with over 100 labs and groups participating in
the poster session. Today, | very much enjoyed discussion with
you on fantastic potential of light and light based technologies.
l, as the program chair of the Photonics Advanced Research
Center, Formation of Innovation Center for Fusion of Advanced
Technologies, and also through the activities of the Institute for
Academic Initiatives, would like to encourage and support for
Photonics Center to pursue and realize its mission.

KAWATA —— We held Opto Osaka 2015 as an international
symposium of the Institute for Academic Initiatives on January
14, 2015. This time, we invited prominent scientists in the field
from UK and USA to discuss the state of the art and the future
of photonics from an international standpoint. Osaka University
has been very good at getting involved with new research
fields since the time of the Kaitokudo and Tekijuku, and | feel
that this is our very important mission. | think it's this unique
culture that attracts photonics researchers from around the
world and from various fields to come to the Photonics Center.
I'm grateful to have heard you express similar views about the
significance of photonics research today. Thank you.
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Point seed technic GaN coalescence growth by Na flux method

etching

R - f 4 inch GaN crystal

L

Combination of two innovations created by Prof. Amano & Osaka Univ.
Schematic illustration of point seed technic for GaN crystal coalescence growth.
Point seed is made from the GaN substrate obtained by Prof. Amano’s innovation.

High quality large diameter GaN crystal can be grown by Na flux method by using point seed.

The 2014 Nobel Prize in Physics was awarded jointly to three Japanese
researchers for developing blue light-emitting diodes (LEDs) using GaN-based
semiconductors. I have had the pleasure of working for about fourteen years on
research with one of those researchers, Dr. Hiroshi Amano, to whom I extend
my heartfelt congratulations.

While GaN-based semiconductors theoretically have the best optical and
electronic properties of all semiconductor materials, manufacturing any devices
with these semiconductors was previously nothing but a fantastic notion since
it was believed that high-quality GaN crystals could not possibly be grown.
However, Dr. Isamu Akasaki and Dr. Amano developed a revolutionary
technique of growing low-temperature deposited buffer layers and further
succeeded in achieving conductivity control, which at that time was thought
impossible. This led to the development of efficient blue LEDs for which they
were recognized with the Nobel Prize in Physics.

However, there is a limit to how much low-temperature deposited buffer
layer technology can improve the quality of crystals grown on heterogeneous
substrates such as sapphire. In order to realize the full potential of GaN-based
semiconductors, it will be essential to develop a bulk crystal growth technology
such as that used for silicon and GaAs.

I have had several opportunities to speak with Dr. Amano at academic
conferences and the like as I was conducting R&D on optical materials
employing CsLiB,O,  wavelength conversion crystals. On one such occasion,
Dr. Amano predicted a coming need for bulk GaN crystals. Then by chance, I
ran into him at the 1996 Materials Research Society held in the U.S., and he
told me that there was a presentation coming up I might be interested in. He
was talking about a lecture by Dr. Hisanori Yamane of Tohoku University on
the Na-flux method, which became the impetus for me to begin research on
bulk GaN crystals.

For five years, I was unable to grow any large GaN crystals. However, in
October 2001 at the Thirteenth International Conference on Crystal Growth
held in Kyoto, I again met Dr. Amano and asked him if I could use his GaN film
crystal as a seed crystal at Osaka University. He consented immediately, and
our research instantly took off. While the GaN thin films produced according
to Dr. Amano’s method include a dislocation density of approximately 10°/cm?,
we discovered that using the Na-flux method to grow crystal from this seed
crystal radically reduced the dislocation density to about 10°%cm?. About ten
years later, owing to the new development of point seeds produced from GaN
film crystals on a sapphire substrate, we succeeded in developing an entirely
new technique for growing GaN crystals that achieves both a large diameter
and improved quality.

I hope to build on this accomplishment with continued R&D on the
production of a practical high-quality GaN wafer capable of dramatically
improving device properties.
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“The development of super-resolved fluorescence microscopy” was chosen
for the 2014 Nobel Prize in Chemistry. Optical microscopy employs light to
observe specimens and is used in a wide range of research fields, from materials
science and engineering to medical science. Ever since the German physicist
Ernst Abbe declared in the 1870s that the resolution of optical microscopes was
limited by the wavelength of the source light, many researchers have attempted
to exceed this limit. The three researchers Eric Betzig, Stefan W. Hell, and
William E. Moerner, who received the 2014 Nobel Prize, were recognized as
being particularly successful in their attempts.

The development of super-resolved fluorescence microscopy was the
research topic given to me in my predoctoral program (master’s program). Prof.
Satoshi Kawata and the late Prof. Osamu Nakamura, who were my mentors
at that time, gave me the research theme “super-resolution microscopy” in
1995, which I have adopted as my lifework and have carried on ever since.
Around that time, Dr. Hell and Dr. Betzig had presented a theory on super-
resolution microscopy that became the basis for their award-winning work, the
content of which I discussed frequently with Dr. Kawata and Dr. Nakamura. [
became acquainted with Dr. Hell at international conferences on microscopy
and had the opportunity to work briefly at his lab as an exchange student. Prof.
Nakamura also coauthored a paper with Dr. Hell for publication.!!!

After completing my PhD study, I became interested in biotechnology-
related research and temporarily distanced myself from super-resolution
microscopy (even turning down an offer for postdoc work from Dr. Hell).
However, my interest in microscopy never waned, and I was always
contemplating original ideas for super-resolution techniques. An idea came to
me in 2004 during a course that I had recently been placed in charge of on
Instrumentation and Control Engineering. I spoke with Prof. Nakamura who
had been admitted to Osaka Hospital at that time, and he urged me to pursue
this research. While it takes considerable courage to initiate a new research
topic, I immediately decided to file a patent application for my idea and get
started on development.

My idea was to employ the saturation of fluorescence emissions in
microscopy (saturated excitation (SAX) microscopy).” While it was commonly
assumed that the intensity of light irradiated on a specimen was proportional
to the intensity of fluorescence emitted in response (the values are measured
to create an image), the initial fluorescence intensity becomes saturated when
excitation intensity becomes sufficiently high. This saturation is localized in
the most intense region of the laser focus. Hence, it is possible to observe
the specimen at high resolution by detecting the saturated fluorescent light
scanning the laser focus while scanning the laser focus detecting the saturated
fluorescent light. The figures show 3D images of human cancer cells (HeLa
cells) observed through this technique.®! From these images, it is clear that the
internal structure of the specimen can be observed in more detail than when
using conventional confocal techniques. At the beginning of this study, we
many times failed to acquire the necessary research budget, but little by little
we developed more equipment and, after three years, have completed our work.

This year marks ten years since I began developing the SAX microscope
and also since the passing of Prof. Nakamura. It is too soon since the realization
of super-resolution microscopy to fully understand its advantages and
disadvantages from an application perspective. Despite the technique receiving
recognition with the Nobel Prize, many challenges remain. I intend to continue
my research with the goal of achieving super-resolution microscopy techniques
that will be used by many people for a long time to come.

J—NILERRZSHICRERSES
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Productization of
Tip-Enhanced Raman Scattering Microscope
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The super-resolution optical microscopes,
which have been awarded Nobel Prize in Chemistry
in 2014 and Prof. Fujita is developing are farfield
microscopes. Another kind of super-resolution

microscope, a near-field microscope has been
invented and productized by Prof. Kawata, Photonics
Center, Osaka University. The microscope is tip-
enhanced Raman scattering microscope and the
product is named "TERSsense" capable of 10 nm
spatial resolution.
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Carbon nanotube G-band image (left) and intensity
profile showing 14 nm spatial resolution (right).
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Development of Red Light-Emitting Diodes Using Nitride Semiconductors
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Light-emitting diodes (LEDs) have garnered attention as eco-friendly
devices used in displays, lighting, and other equipment to help conserve energy
and reduce CO, emissions on a global scale. After the groundbreaking invention
of blue and green LEDs employing nitride semiconductors (In Ga, N/GaN),
which was the subject of the 2014 Nobel Prize in Physics, full-color large-
screen LED displays could be developed by combining these blue and green
LEDs with conventional red LEDs (InXGayAllﬂP/GaAs). These displays are
now ubiquitous in cityscapes.

Blue LEDs can also be combined with yellow phosphor to produce ultra-
small, ultra-light white LEDs that have long lives and are easily driven. White
LEDs are used as backlighting in color liquid-crystal displays (LCDs) to take
full advantage of these features. Furthermore, with the recent improvements in
the brightness and efficiency of white LEDs, conventional incandescent bulbs
and fluorescent lights are rapidly being replaced with LED lighting.

Against this backdrop, there has been a strong demand to develop
red LEDs using nitride semiconductors. Blue and green LEDs employing
an In Ga, N/GaN multiple quantum wells (MQWs) structure for the light-
emitting layer have already become commonplace, and researchers are
aggressively pursing a quantum well structure with higher indium content
aimed at producing even longer wavelengths. However, lattice mismatch with
In Ga,_N/GaN leads to crystal degradation and the efficiency of light emission
is greatly limited by piezoelectric fields.

We have developed new properties and functions with rare-earth (RE)-
doped III-V semiconductors grown by atomically-controlled organometallic
vapor phase epitaxy (OMVPE) to create new devices that make effective use of
these properties and functions. Throughout the course of our research, we have
focused on europium (Eu) ions that have been widely used as an activator for
red phosphor, and have succeeded in growing Eu-doped GaN layers with high
crystalline quality by OMVPE, as well as developing the world’s first red LED
that operates at room temperature using Eu-doped GaN as the active layer.
Since then, we have steadily increased the light output from our red LEDs
and at present have achieved a sub-mW output level at an injected current of
20 mA. While still greater brightness is required for the red LEDs to become
practical, this invention will enable LEDs of the three primary colors to be
integrated on the same substrate, which could lead to the development of ultra-
small, high-resolution LED displays and next-generation LED lighting.

EuiiiNGaNZ AL e Bt EBEIRELED
Eu-doped GaN red LED
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Let us begin the roundtable talks.

We want to discuss what do you expect from Osaka University
to improve to provide a better environment of study from the
point of view of foreign researchers?

Prabhat VERMA

| personally have one obstacle which | have felt all the
time and that is language. The very important point about
foreigners getting into the research here is to overcome the
language barrier.

The very first point that | would like to raise is not only about
Osaka University, but in general it is true that when we
want to encourage research done by foreigners in Japan,
the incorporation of international language like English, is
very important not only in the lab, because in most cases a

nnovati

small group talks and works in English, but there are so many
documents, official processes, and so many things that are
completely in Japanese language.

3 Almar F. PALONPON

Since my impression of Osaka University is that of an
international university, | was surprised to see that all the
documents for signing the contract were still in Japanese,
which | could not read.

{'—ﬂ Yanjun LI

Although | can speak Japanese, | am not required to carry
out my research in Japanese. Although Osaka University
is one of the top universities in Japan, it needs to improve
ability in English.

5 VERMA

Whenever we discuss about foreign researchers and
internationalization, it is always about communication,
which depends on how good we can exchange our ideas
and tell others what we are doing and learn what others
are doing. As communication is really important, language
becomes more important.
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Increase use of English not only in the lab

but also in documents, official processes, and

3 ISHITOBI

Can you discuss why or for what purpose international
collaboration is necessary, especially in photonics?

H VERMA

These days, photonics is coming up with a very good
importance. For example, light is a source of energy, which
is available for free and can be used for many purposes. We
need to develop the techniques. In that case, if we have ideas
and we put them together, then something new will come
up. In Europe, countries not have only their own individual
projects, but they have European Union projects where
people are funded from different countries under the same
project and they work together to bring something new
and it is quite successful. Since Japan is an island away from
the rest of the world, we need to be more enthusiastic and
aggressive to do such collaborations.

PALONPON

One of the research directions is how to use photonics, what
applications of photonics can benefit mankind. If we just
rely on the field of photonics, we do not see what we can
do with photonics but if we talk to a chemist, a biologist, or
scientists from other fields then there is a chance to come
up with research that is really multidisciplinary in nature and

Dr. Prabhat VERMA

Professor

Department of Applied Physics
Graduate School of Engineering

Dr. Yanjun LI
Assosiate Professor

Department of Applied Physics
Graduate School of Engineering

Dr. Almar F. PALONPON

Lecturer

Photonics Advanced Research Center
Osaka University

Dr. Hidekazu ISHITOBI

Assistant Professor
Graduate School of Frontier Biosciences

which can develop photonics as a very good research field
with many applications.

=3 ISHITOBI

What about the development of human resources?

5 VERMA

We are sitting in the Photonics Center, which has one very
prominent international committee to have collaborations
internationally, and it also has another running project within
Asia, called the Asian CORE Program. | am the chairperson
of this international committee and vice-chairperson of the
Asian CORE Program.

For international collaboration, there is another team which
is looking after center-to-center or university-to-university
collaborations. The Asia CORE is only within Asia and
is between professors, whereas this is all over the world,
between universities where we have signed some MOUs and
are going to sign more. Photonics Center is also helping to
have MOU between Osaka University and other universities.
This is something that is already going on here. We are
exchanging human resources because students and young
researchers are traveling for collaborations and we are having
joint conferences. This is already a good step and probably
we should do that more at the university level.

PALONPON

I recently went to the Philippines. | was invited by the National
Institute of Physics, University of Philippines Diliman as a
speaker in their congress as they have a local association of
physics. When | attended it, the collaboration between Japan
and Philippines was clearly visible. Many Japanese professors
like Professor Araki and Professor Hashimoto were there.
There were some other professors from different universities.
There is a good connection between University of Philippines
Diliman and Japan.

H VERMA

This year, we are planning to have an international
conference on Tip-Enhanced Raman Spectroscopy in Osaka.
We will be organizing that and | am sure Photonics Center
is getting involved very seriously into it. These activities are
important to know each other.




= ISHITOBI

For Osaka University to be internationalized, a clear purpose is
necessary and | ask you why and what purpose would make
that point clear internationally.

5 VERMA

There are always two aspects for the development in science.
One is that you become a very famous scientist, achieve a
Nobel Prize and everything is in your name. The other is we
do something together for the humanity and make the world
better for everybody using science.

On one hand, we want to do everything by ourselves and take
all the credits, but this may come along just by chance. There
is a very low possibility of much success and development
by one person individually. On the other hand, we can
collaborate with many people globally and everybody works
together for the betterment of the whole humanity.

In that sense, internationalization is really important where we
can take everybody and go ahead together finally to achieve
something good for everybody. Science has no particular
aim. I do not say that I have to achieve this particular solution
and then | get the Nobel Prize. That is not the aim. The aim of
science is to make the world better to understand nature and
to use things that are available in nature for the betterment
of humanity.

=3 ISHITOBI

Please give some suggestions to make Osaka University
more open.

5 VERMA

We have raised and agreed on two points. First is that
communication is very important and for that somehow
language makes a barrier. We have to improve the
communication not only for science but also for the other
things related to science, which is administration inside the
university, funding, etc. Second is international collaboration.
More involvement of foreigners into our university, and our
university students and researchers should go out more to
foreign universities. Exchange, international collaboration
and communication are very important. Osaka University is
on the right path but we need to make it better.

EFRIEE 2015 ~NDEXY) A

The International Year of Light and
Light-based Technologies 2015
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On 20th December 2013, The United Nations General Assembly
68th Session proclaimed 2015 as the International Year of Light
and Light-based Technologies, IYL2015.

UNESCO supports IYL2015 and it is pointed out that;
* Light is central to science, technology, art and culture,
* the promotion of UNESCQO's Priorities for Africa with focus on
Education for All and Gender Equality,
* Light technology drives development.

Number of important milestones; In 1815, Fresnel published his
first work introducing the theory of light as a wave and 1000
years ago, lbn Al-Haytham published a book on vision, optics
and light in Arabic. It is worth to mention that both Nobel Prizes
in Physics and Chemistry in last year were on sciences and
technologies of light.

Our mission, innovation by photonics
is, we consider, along in the same
direction with the spirit of the IYL, the
Photonics Center, Osaka University
is going to actively support [YL2015
by holding a variety of events and
become a sponsor [Associate
Sponsor). We have distributed
the following flyer at the opening
ceremony in January at Paris.
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3 PALONPON

One thing that | would like to add on how to attract foreign
researchers to work in Japan, not just in Osaka University, is
the system in Japan should be able to meet the needs of
foreign researchers, who have a family.

5 VERMA

Some universities in Europe have a system where they invite
foreigners for 6 months, 1 year or for a shorter period and help
their children and family settle down. For example, they help
in finding suitable job for their spouses or suitable schools
for their children. If the university takes this responsibility, the
foreign researcher feels comfortable to go to that university.
But when they come to Japan, they ask themselves what will
happen to my children and my family and then they hesitate
to take up the short term research opportunities here.

Thisis one very important point that you raised. The university
has to think about having more facilities available to invite
good researchers. If we invite somebody to do research, they
want to come here with a similar life style that they have in
their own countries and if we provide that facility they will be
willing more to come here.

Another important point that | have noticed in the USA, and
probably also in Europe, is that the universities negotiate
salaries with good professors. A professor, who is very
productive and doing very good research, is hired by the
university by offering a higher salary. If better facilities
and salaries are offered, nobody will say that they do not
need money. Then, one can always attract better people.
This negotiation of salary is very common in the USA. The
Japanese universities should also learn something like that,
then they can attract more people. Otherwise people will
think if they are here or there, it is all the same.

If there is incentive in moving to Osaka University, maybe
people from Tokyo University or other universities who are
very good will come to Osaka and will do their research here.
Thatis one thing that universities should consider. This is true
for not only foreigners but for everybody.

=3 ISHITOBI

Osaka University has now established a system wherein they

invite a limited number of foreign researchers on high salaries.

5 VERMA

What | am saying is if we are doing good research or
publication, then we should get incentive for doing that so
that we are motivated to do better research in that particular
place. For example, we saw this Nobel Prize in blue LED last
year. The person who developed blue LED received many
invitations, because everybody knew that one day this would
get a Nobel Prize as this was a great and practically a very
useful invention. University of California grabbed him with
higher salary, even if he had no experience in teaching and
no connections with the university. This policy to take good
people to your place is very important.

Clu

Salary is one factor, but the other factor is if we do not have
good equipment, we cannot do good research. For me, why
| chose Osaka University? It is because Osaka University has
top equipment so | can do my research. If the university gave
a good salary but did not have good equipment, | cannot do
good research.

5 VERMA

In this point also, international collaboration becomes very
important. Some of the machines are so expensive and huge
that not everybody can buy. Even if it exists in some university
in some other country, if we have good collaboration, if we
have exchange people, we can go there and utilize their
machines and they can come here and utilize our machines.
In that sense, international collaboration or exchange plays a
very important role in the development of science.

™3 ISHITOBI

Let's work together to make Osaka
University be the world center
for photonics innovation. This

year, 2015 is the International

Year of Light.
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Optics and photonics are the science and application of
light. Photonics uses light to advance modern technologies
encompassing security/safety technology, astronomy,
medical imaging, biometric security, communication, displays,
manufacturing, robotics and so on. The vital role photonics
plays in innovation and economic growth can be seen at
modern-day technologies, which have been made possible
largely by photonics. Photonics is everywhere : computer,
TV, phone, and so on. In Europe, the European technology
platform Photonics21 represents the European photonics
community of industry and research organizations. Their
members develop a common photonics strategy for future
research and innovation in Europe. The US has launched a
National Photonics Initiative. Both US and Europe, created
photonics initiatives for addressing their nations major
challenges ; i.e. economic growth and the creation of jobs,
through strengthening its innovation capacity.

Asia, and Japan, in particular, should be no exception in
promoting and launching a national photonics initiative with
the aim of securing Japan's industrial leadership and economic
growth, a highly skilled workforce, and the capability to
generate new jobs that attract young people, and act as a
basis of the new Public Private Partnership. Japan’s innovation
capacity in photonics will substantially contribute to boost its
economy and thus benefit Japanese citizens. Japan National
Photonics Initiative (JNPI) should focus on key technology
areas, including security/safety, communications and
information technology, manufacturing, health, and energy.

Osaka University has created the Photonics Advanced
Research Center (PARC), which is a wonderful initiative and the
mecca of optics and photonics in Japan. PARC is world class
research center where top level research activity is carried in
many different fields of photonics with a very strong tie with
industrial partners. According to my experiences of working at
the Institute of Optics at Orsay University, Paris, France, and the
Max-Planck Institute for polymer Research, Mainz, Germany,
and the triangle Stanford University, IBM Almaden and the
University of California, Davis, CA, USA, | can tell that PARC is
very well paved for international research and development.
| firmly believe that JNPI should crystallize around PARC. |
am now promoting joint research with PARC on functional
nanophotonics to extend photonics to Africa for a global
world of photonics.
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JAPAN-MOROCCO HANDAI PROJECT ON
FUNCTIONAL NANOPHOTONICS
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Launched is the Handai-Morocco joint project as one of the
Handai projects for promoting international joint research, for
three years: April 1%, 2014 - March 31%, 2017. The project is
“Nano-functional Photonics: study of new nano optical/photonic
functions originating from the interaction of photon and nano-
structured materials” by Prof. Satoshi KAWATA and Prof. Zouheir
Sekkat, Director, The Optics & Photonics Center, The Moroccan
Foundation for Science Innovation and Research (MAScIR] and
University of Mohamed V-Agdal, Rabat. \We, in the fields of physics,
chemistry, biotechnology, electronics, and devices jointly promote
research and education on this new department crossing target:
Nano-functional Photonics and contribute to development of
the 8™ division of the Institute for Academic Initiatives, Osaka
University. Encouraged are to intimate research discussions
among young researchers of the Moroccan Institute/University
and Osaka University, expansion of research/educational
network, and development of young talented nano-photonics
researchers. Prof. Sekkat works by cross-appointment at Osaka
University during his stay.
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IONS Asia 5 Hokkaido
September 14-16, 2014 / Hokkaido University
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“IONS Asia 5 Hokkaido” was held for 3 days from September 14"-16" at
Hokkaido University and was co-organized by OSA Student chapters of Osaka
University and Hokkaido University. It was held jointly with the “Asia Core
Student Meeting 2014" and “JSAP Student Meeting”. More than 70 students and
young researchers attended the conference from 13 countries making it one of
the largest International student conferences in Asia in photonics field.

Avariety of events and programs were planned by the OSA students Chapter
members who managed this conference. For instance, invited speaker Professor
Adarsh Sandhu, Deputy Director of the Electronics-Inspired Interdisciplinary
Research Institute (EIIRIS) at Toyohashi University of Technology, gave a useful
lecture for science and engineering based students on presentation skills and
the importance of networking.

We hope that all participants had the opportunity through this conference
to create networks beyond national boundaries and that these experiences will
benefit them not only in their research field but also in many scenes of their lives
and careers in the future.
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The 5" "Super HIKARIJUKU"
Kid's Photonics school
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HIKARI-JJUKU is an event where staff,
made up of undergraduate, graduate
students and young researchers, teach 4"
to 6™ grade pupils about the behavior
of light. Fifty pupils and their parents
participated and they were randomly
selected from a group of 320 applicants.
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The Institute for Academic Initiatives International Symposium "Opto Osaka 2015"
January 14, 2015 / 13:00-19:00 / Congres Convention Center, Knowledge Capital, Grand Front OSAKA
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This symposium opened with greetings from Mr. Toshio Hirano, the
President of Osaka University; Mr. Nobuaki Kawakami, Director-General,
Science and Technology Policy Bureau, MEXT ; Mr. Masayuki Matsushita, Vice
Chairman of the Board, Panasonic Corporation, as well as Vice Chairman, Kansai
Economic Federation; and Mr. Kazuo Kyuma, Member of the Council for Science,
Technology and Innovation. After the greetings from the honorable guests,
Prof. Kodama introduced the Division of Photon Science and Technology, of the
Institute for Academic Initiatives. Following on from that, we had lectures from
Prof. Sir John Pendry from the Imperial College, London, UK; Prof. Thomas Baer,
from Stanford University, US; Prof. Satoshi Kawata; Assistant Prof. Nicholas Smith;
Prof. Prabhat Verma; and Prof. Yusuke Mori. We welcomed over 400 visitors.
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Handai Photonics Day 2015
February 2, 2015 / 13:00-19:30 / Photonics Center, Suita Campus, Osaka University
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This Photonics Day theme was "Entrepreneurial / Productization". In
accordance with this theme, we were informed of nine accomplishments of
Entrepreneurial / Productization Project in presentations by Prof. Kawata, Prof.
Mori, Prof. Takahara, Associate Prof. Kitano, Prof. Tamiya, Assistant Prof. Masato
Saito, Prof. Ozaki, and Associate Prof. Fujita. In addition, lectures about industry-
academia-government collaboration were given by Mr. Shuichi Sakamoto,
Industry-Academia Cooperation and area support Division chief, Science and
Technology Policy Bureau, MEXT; Prof. Toshihiro Masaki, the Director of Planning
and Promotion in Office for University-Industry Collaboration; and Mr. Yoshio
Matsumi, the President of Osaka University Venture capital Co., Ltd. We had 120
participants and ended Photonics Day on a high note.
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