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Director’s Corner

| Am Super Excited!

On April 1, 2012, our institute was renamed as the
Kavli Institute for the Physics and Mathematics of the
Universe (Kavli IPMU), and the naming ceremony took
place on May 10, 2012 at the Kavli IPMU building
on the University of Tokyo Kashiwa campus. The
day before the ceremony, Mr. Fred Kavli, Chairman
and Founder of the Kavli Foundation, Dr. Robert
Conn, President of the Kavli Foundation, and | made
a courtesy visit to Japan's Prime Minister Yoshihiko
Noda at the Prime Minister’s Office. | have been super
excited with these great occasions.

At the naming ceremony, | and President Hamada
were the first speakers to open the ceremony, and we
had congratulatory greetings from eight distinguished
guests, Mr. Fred Kavli, Dr. Robert Conn, Dr. Hiroo
Imura, Chairman of the WPI program, Mr. Daisuke
Yoshida, Director-General of Research Promotion
Bureau, MEXT, Roger Blandford from the Kavli

il

Director of Kavli IPMU
Hitoshi Murayama

Institute for Particle Astrophysics and Cosmology at
Stanford University, George Efstathiou from the Kavli
Institute for Cosmology at Cambridge University,
Xiaowei Liu from the Kavli Institute for Astronomy and
Astrophysics at Peking University, and, Yue-Liang Wu
from the Kavli Institute for Theoretical Physics China at
the Chinese Academy of Science. We also had warm
and encouraging message from Dr. Jonathan Dorfan,
Pesident of the Okinawa Institute of Science and
Technology Graduate University, who unfortunately
could not make it to the ceremony.

President Hamada expressed gratitude to Mr.
Kavli and offered his strong support for establishing
Kavli IPMU as a permanent entity of the University.
Following the president’s speech, Mr. Fred Kavli
welcomed IPMU as a member of the Kavli family
and spoke about his philanthropic effort to support

science. | was deeply impressed and encouraged with
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their speeches.

At the end of the ceremony, | and Fred worked
together to unveil the new Kavli IPMU sign in front of
the Kavli IPMU building. On the front and rear surfaces
of this sign are inscribed the patterns representing
sketches by Galileo Galilei of Orion Nebula and
Praesepe, respectively, depicted in his book, Sidereus
Nuncius, published in 1610. These patterns shine in the
night as you can see in the picture.

On May 9, Fred, Robert, and | visited Prime Minister
Noda, together with Prof. Sadanori Okamura,
President of the Astronomical Society of Japan and
the former director of Todai Institute for Advanced
Study, and Dr. Naotaka Suzuki, Staff Scientist of
Lawrence Berkeley National Laboratory who works for
Prof. Saul Perlmutter, 2011 Nobel Laureate in Physics
for his discovery of the accelerating expansion of the
Universe. We were also greeted by Minister Hirofumi
Hirano of the Ministry of Education, Culture, Sports,
Science, and Technology (MEXT).

“Basic science is an important and common

resource for all of humanity and we really admire
what you are doing in terms of supporting basic
science,” Prime Minister Noda said to Fred. “We
are also honored that you have chosen Japan and
the University of Tokyo to be supported by the
Foundation. We at the government really believe that
we need to attract global talent to Japan. The fact
that the IPMU has received global attention and your
interest and investment is a wonderful thing.”
Addressing Prime Minister Noda, Fred shared his
admiration for Japan and their common commitment
to science. “It is a very great pleasure to be back here
in Japan,” he said. “It is such a fabulous country at the
leading edge of science and technology, and it's
a special pleasure to be here supporting science.
Everything we touch in our daily lives has been created
through the support or influence of science... so we
are very, very pleased to support the IPMU, which is at

the leading edge of science.”
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Dr. Conn concurred, noting IPMU was part of

Japan’'s World Premier International Research Center
Initiative (WPI), which created six international research
centers around the country. “We were attracted to
Japan by the quality of the science in Japan, ..and that
the WPI seems to be having an enormous impact —
not only in Japan but around the world. So it is a new
way forward. .We welcome the Kavli IPMU to a family
of Kavli institutes that are global. This is the 16th Kavli
institute of science and we are very pleased it is at the
University of Tokyo and here in Japan.”

Minister Hirano also praised the Kavli IPMU. “MEXT
established six science institutes across the country
under the World Premier International Research Center
Initiative and the fact that you have actually chosen
one of these to become a Kavli institute is a very good
sign that we have made the right choices.”

During the visit, | presented the image of a spiral
galaxy taken by the Subaru telescope to explain that

galaxies are filled with mysterious dark matter. | also

pointed out to the Prime Minister that more than
a half of the scientific members at the Kavli IPMU
are international, coming from all over the world.
In describing the program, | highlighted the unique
infrastructure and informal daily teatime to promote
interdisciplinary interactions among the members and
large number of visitors.

All'in all, I am so happy to tell that the Kavli IPMU
has started out on the bright future with everybody’s

blessing.

Director’s
Corner



Message

Addresses given at
the Kavli IPMU
Naming Ceremony

Hitoshi Murayama

Director of the Kavli Institute for the Physics and

Mathematics of the Universe

Ladies and Gentlemen,

This is a great day. Thank you so
much for coming to this ceremony
today to celebrate naming of
the Institute for the Physics and
Mathematics of the Universe, IPMU,
after Mr. Fred Kavli and his Kavli
Foundation. | thank many who helped
make this day a reality. And of course
my deepest gratitude goes to Fred
and President Bob Conn.

When we inaugurated this building
right here, | said “Dreams do not
come true very often. Today, some
dreams did come true.” It is amazing
that only two years later, another
dream has come true. We joined the
renowned Kavli family of institutes
around the world, with a significant
donation that created an endowment
to help secure our future. This is
actually a dream many of us had even
before the IPMU existed, to establish
a Kavli institute at the University of
Tokyo here in Japan. It is my special
pleasure to have directors from Kavli
institutes at Cambridge, Chinese
Academy, Peking, Stanford with us
today, to welcome us to the Kavli

family.

When Fred, Bob, | met Prime
Minister of Japan, Mr. Yoshihiko Noda
yesterday, he made a beautiful remark
to Fred. “Basic science is an important
and common resource for all of
humanity and we really admire what
you are doing in terms of supporting
basic science and the needs of
science.” And he added “We are
also honored that you have chosen
Japan and the University of Tokyo
to be supported by The Foundation.
We at the government truly believe
that we need to attract global talent
to Japan to foster science in Japan.
The fact that the IPMU has received
global attention and your interest and
investment is a wonderful thing.”

Then Minister Hirofumi Hirano
added, “the fact that you have
actually chosen one of the six WPI
centers to become a Kavli institute is
a very good sign that we have made
the right choices.”

But what impressed me the most at
the meeting is a truly pure motivation
of Fred in supporting basic science
using his own resources. He never tells
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us what we should work on, whom
to hire, what to spend the money on.
| find his generosity simply amazing.
Fred, you are such a wonderful man. |
feel already that I've known you for a
very long time.

Needless to say, Fred and Bob
would never have chosen us to
support unless we produce cutting-
edge research. | thank every member
of Kavli IPMU for your excellent work.
And we can do even better!

Thanks to this gift, a strong
commitment from President Hamada,
and vigorous support from the MEXT,
| believe we are making a big stride
towards becoming a permanent
institute.

Finally, I would like to add my big
thanks to our staffs who worked
around the clock behind the scenes to
make this event happen so smoothly.
We are all one team, aiming at the
goal to become a truly world-leading
international center of research
attacking the most basic questions
about the Universe.

Thank you, Fred, Bob, and all of you
here today.



Junichi Hamada

President of the University of Tokyo

Ladies and Gentlemen,

This is a wonderful day to name
IPMU after Mr. Fred Kavli and his
Foundation, honoring his very
generous gift to the University
establishing an endowment for the
Kavli IPMU. I'd like to express my
deepest gratitude to Mr. Kavli for
his incredible support to IPMU and
the University of Tokyo. I've been
greatly impressed by his very pure,
selfless, and sincere motivation in his
philanthropic support of basic science
to advance human knowledge.

I'd also like to thank distinguished
guests from other Kavli institutes
around the world to share
the excitement and joy of this
development. I'm happy to see that
IPMU has joined such a powerful
family of excellent research centers.
It is also an honor to the University
to be listed together with such
prestigious universities that host Kavli
institutes.

I regard Kavli IPMU as a treasure
of the University. My vision for the
University highlights “The Publicness
of Knowledge and the Importance

of Internationalization,” and IPMU is
a poster child of my vision. It is the
first truly international center within
the University of Tokyo. It produces
first-rate science on the most basic
questions of humanity about the
Universe we live in. Kavli IPMU is
extremely visible both domestically
and internationally. It shares its
scientific fruit with the general
public very well, and is creating a
very positive and forward-looking
perception of the University. This
gift from Mr. Kavli is a wonderful

concrete evidence of its international

recognition.

Using this occasion let me reiterate
my commitment to support the Kavli

IPMU. In fact, | have created a new
framework called Todai Institutes
for Advanced Study, or TODIAS, to
sustain Kavli IPMU as a permanent
entity of the University. It was the
first major structural reform of the

University since 1948. In addition, I'm

in the process of creating a sizable
number of permanent positions
for the Kavli IPMU, working with
the Ministry as well as within the

University. | am boosting our effort

to build up endowment, to create a
stronger foundation for the secure
future of the Kavli IPMU and the
University as a whole. This gift is a
model for the future of the University,
and I will work with the government
to make this kind of arrangements
easier.

Lastly but not the least, I'd like to
congratulate Prof. Hitoshi Murayama
for his strong leadership and receiving
this amazing gift.

Thank you to you all.

Message



Fred Kavli

Founder and Chairman of The Kavli Foundation

Good morning.

President Hamada, excellencies,
ladies and gentlemen,

It's a great honor and special
pleasure to be back here in Japan,
such a strong and trusted friend and
ally of the United States, and a partner
in our mission to gain knowledge and
understanding of the universe, nature
and the human being.

| grew up on the other side of
the planet Earth in a green valley
in western Norway, flanked by
tall mountains — where | would
experience the power and beauty of
nature as thunder and lightning would
shake the valley from mountainside to
mountainside.

And at times the whole sky was
aflame with the northern lights
shifting and dancing across the sky,
down to the white clad mountaintops.
In the stillness and loneliness of the
white mountains, | would so clearly
see the Milky Way and the stars and
the immenseness of the universe —
so big beyond imagination.

| pondered the universe, the planet,
nature and the wonders of man. I'm

still pondering.

The universe so big beyond
imagination yet composed of particles
so small — beyond comprehension
— and those little creatures that have
taken command of the planet Earth
— not because of their strength,
not because of their longevity, but
because of their brain.

It has been a long road from the
white mountaintops of Norway. After
studying physics at the Norwegian
Technical University, | came to
America and settled down in southern
California where | had a long journey
through the business world.

My interests are now back full
circle to where | started — to the
Universe — from the smallest
building blocks to the vastness and
incredible wonders of space and to
the emerging master of nature, the
human brain.

It's a special pleasure to welcome
the IPMU into the Kavli international
family in support of science for the
benefit of humanity.

The IPMU is a proud example of
the best of science, having acquired
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an international reputation of
excellence — probing the deepest
secrets of the universe in humanity’s
quest for greater knowledge and
understanding.

The Kavli Foundation is dedicated
to advancing science, promoting
public understanding of science and
the role of scientific research, and
supporting scientists and their work.

This is accomplished through our
institutes and a network of activities
that collectively we call our Kavli
family.

The Kavli family now is composed of:

e Sixteen institutes worldwide;

e Kavli prizes for Astroscience,
Nanoscience, and Neuroscience,
sponsored in partnership with
Norway;

e Kavli Endowed Professorships;

e Kavli Frontiers of Science, a
program of the U.S. National
Academy of Science;

e Kavli Futures Symposia;

e Science journalist workshops and
awards;

e The Kavli Royal Society
International Center in the UK.,



and other activities.
The Kavli IPMU is joining 15 other
Kavli Institutes. In Physics and
Astrophysics, the Institutes are at:

In Nanoscience, the Institutes are at:

The University of California at
Santa Barbara;

Stanford University;

The University of Chicago;
The Massachusetts Institute of
Technology;

Peking University;

The Chinese Academy of
Sciences; and

The University of Cambridge.

The California Institute of
Technology;

Cornell University;

Delft University; and
Harvard University.

And in Neuroscience, the Institutes
are at:

| support science because | believe

Yale University;

Columbia University;

The University of California at
San Diego; and

The Norwegian University of
Science and Technology.

in its long-range benefit to humanity.
Science helps us lead healthier lives.
Practically everything we touch in
our daily lives has been improved or
developed through basic research.
The progress of our entire standard
of living is tied closely to the fruits of
science and research.

We owe our comfort, health and
longevity as we know it today to
science and technology. One hundred
years ago our life expectancy was 47
years. We had no cure for tuberculosis
or polio. We had no antibiotics and so
many diseases were deadly.

We travelled by foot or horse and
communicated by letters which took
months to reach us. We owe our life
today to the progress science has
provided us.

We support science worldwide
through our philanthropic effort.
Giving back to society is a great
tradition in the United States and |
am very pleased to be able to share
our philanthropic tradition with Japan
— a great friend of America. Itis a
privilege to partner with IPMU in our
quest to support excellence in science

through cooperation across national
borders worldwide.
Thank you.

Message



Robert Conn

President of The Kavli Foundation

Thank you very much and good
morning. You can see from his
enthusiasm why it's such a pleasure to
work with Fred Kavli.

Let me begin by thanking President
Hamada, Executive Vice President
Matsumoto, with whom we worked
in reaching our formal agreement,
Director Murayama, and all at the
University of Tokyo on this remarkable
day — a day when we dedicate and
celebrate The Kavli Foundation’s gift
to Todai and the naming of the Kavli
IPMU.

The University of Tokyo is one
of the world’s great universities,
consistently ranked among the top 20
worldwide. It has a very distinguished
history of discovery in science by its
faculty and students, and Japan’s
establishment of IPMU as a World
Premier Institute (WPI) five years ago
was another strong step forward in
Todai’s scientific leadership.

As Fred Kavli indicated, The Kavli
Foundation believes that science
underpins the betterment of life for
all people. Others share this belief
but we provide our support for
science in a way that is different from
most other philanthropies. The Kavli
Foundation provides its support in
the form of an endowment gift. This
permanent gift to Todai is yours for

10

all time, and each and every year,
the Kavli IPMU can use the income
received from this endowment
without restriction. | think this is what
Director Murayama was reminding us
about in his remarks.

Our approach to philanthropy,
we believe deeply, gives all of our
Kavli Institutes in science — now
numbering sixteen around the globe
— the flexibility each needs to pursue
new discoveries, even before they
may be ready to see the bright light
of day. Each Institute, including the
Kavli IPMU, has the means to support
and pursue the brightest ideas of its
people. That is what we are about.

We have been impressed with
the excellence of the research being
done at the Kavli IPMU - science
that is of a very basic nature. And I'd
like to recognize the many people in
the room who are carrying out this
research every day. You are making a
difference in our world, so a “thank
you” to all the scientists and staff of
the Kavli IPMU.

President Hamada remarked
about the international nature of the
programs and people at the Kavli
IPMU. This follows from the very
strong guidelines of the WPI Program.
We were impressed that the Institute
adopted English as its language for
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conversation, science and instruction,
that it has employed a large number
of non-Japanese researchers, and that
it established a new organizational
structure. This is unprecedented in
Japan and points the way to the
future for others in Japan.

Clearly, we believe the Kavli IPMU
is truly an extraordinary international
research institute with worldwide
visibility in the scientific community.
The fact that so many people,
including other directors of Kavli
Institutes, have come from around
the world to help you celebrate is
an indication of the stature that you
have achieved.

It is an honor and a privilege to
welcome the University of Tokyo and
the Kavli IPMU to the family of Kavli
Institutes around the globe. All the
Kavli Institutes will benefit from your
efforts. Your addition to the Kavli
community of science will strengthen
the efforts of all the Institutes, and
through those efforts, we hope to
make a better life for the people of
the world. Thank you very much.



Hiroo Imura*

Executive Chairman of the WPI Program Committee

Thank you very much for your
introduction. President of the
University of Tokyo, Dr. Hamada,
Founder of Kavli Foundation, Dr. Kavli,
IPMU director, Dr. Murayama and
ladies and gentlemen, as chair person
of WPI Program Committee, | would
like to express my congratulations for
the holding of this Naming Ceremony
and extend my greetings.

WPI was launched in 2007 to
establish research centers that attract
frontline researchers from around
the world and allow researchers
to discuss freely and vigorously by
providing a research environment free
of conventional systemic constraints,
as it is of different nature from the
usual funding programs operated
mainly to provide support for research
projects. Program Committee selected
at first five centers and has carried
out follow-up reviews to achieve
objectives of WPI, working in close
cooperation with Program director, Dr.
Kuroki, Program officers and Working
group members. Although in some
cases, we gave severe comments or
recommendations, | think the centers
and the host institutions have worked
together to react them with their
maximum efforts. | would like to

take this opportunity to extend my
appreciation for the efforts made by
IPMU and the University of Tokyo.
This is the first case that | thank to Dr.
Murayama.

In view of Japan’s geographical
distance from Western countries and
differences of language and social
habits, to create international research
centers is not straightforward. That
was the point Program Committee
concerned at first. However, IPMU has
established itself as an internationally
highly-evaluated center during the
short period, only five years, thanks
to efforts of Director Murayama and
persons involved. As the committee has
aimed to create “highly visible research
centers” from all over the world, we
are really pleased that the center has
the honor to have the permanent
support as a form of endowment
from the Kavli Foundation. We
appreciate it as a proof that IPMU
has gained global recognition, so
we declared our support for it. It is
encouraging for us that a base, which
will develop Kavli IPU into a permanent
research institution in the future, has
established.

As already mentioned by Dr. Kavli,
Promotion of basic research is universal

and essential task for happiness and
progress of humankind. It is needed to
establish many centers which make it
possible for researchers to engage in
research, to go back and forth among
institutions freely and to foster human
resources. | think the Kavli Foundation’s
commitment and action must be also
contributing to benefit of humanity.
Kavli IPMU is still young and may

face many difficulties in future and,
needless to say, they need various and
strong support for future development.
President Hamada of the University

of Tokyo is taking action now to
reform Japanese universities into
internationally-opened organizations
at the head of the movement. | expect
that President Hamada will make every
effort towards further development of
Kavli IPMU.

Finally, I would like to reiterate my
sincere congratulations, and wish for
the further success of institutions and
everyone gathered here today. Thank
you very much.

* President of the Foundation for Biomedical
Research and Innovation; Former President of
Kyoto University (1991-1997).

Message



Daisuke Yoshida

Director-General of the Research Promotion

Bureau, MEXT

Good morning and thank you for
your introduction. On behalf of the
Japanese Government, | would like to
make a brief address on this occasion
today.

| would at first like to congratulate
you on the holding of this
commemorative ceremony. | wish to
express my high regard for all of the
many efforts everyone connected to
IPMU has made up to now.

As has been pointed out, so-
called brain circulation of bright
researchers has flourished globally
over recent years. At the same time,
Japan is promoting the reinforcement
of world-class basic research and
system reforms based on Science
and Technology Basic Plan. WPl is a
“flagship” program to achieve our
objectives and one of the programs
MEXT is focusing its efforts.

With many expectations, IPMU,
established by WPI, has been making
solid progress. Earning an “S”
evaluation in the interim evaluation
conducted last year, IPMU has
demonstrated outstanding progress,
bringing a “fresh wind” to the
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will further enhance its international

research environment in Japan.

The Kavli Foundation, founded
by Dr. Kavli with the noble mission
of advancing science, is really an
international organization that
supports fundamental research
around the world. We are pleased
that IPMU has got recognition and
receives the generous support of the
Kavli Foundation. This can be said to
be “international recognition” of the
efforts made through the WPI, and
the accomplishments made by IPMU
up to now.

WPI expects and seeks that the
center will sustain as a world premier
international research center even
after the WPI-grant period ends.
Towards that aim, continued various
support and efforts extended by
the host institution, the University
of Tokyo, are indispensable, in
supplementing the center’s own
efforts. We appreciate that IPMU’s
receiving of the perpetual support is
an achievement that will lead to its
continuation.

I sincerely wish that Kavli IPMU,
taking advantage of this opportunity,

reputation, continue its splendid
research activities, and increasingly
develop itself. | would like to conclude
my remarks by again expressing my
high regard for all of the efforts,

and hope for continued success of
everyone gathered here today. Thank
you very much.
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Jonathan Dorfan*

President & CEO of the Okinawa Institute of
Science and Technology Graduate University

Dear Hitoshi, Fred, President
Hamada, and colleagues:

It is with much regret that Renée
and | are unable to attend the
celebrations to commemorate the
opening of the Kavli IPMU. It would
have given us much pleasure to join
you to enjoy the initiating event of
what we know will be a world-leading
scientific institution. It has been my
very distinct honor and pleasure to
have worked with Fred and the Kavli
Foundation for almost 10 years. | can
attest first-hand to the enormous
benefits and facilitation that being
a member of the Kavli family brings.
And given my recent relocation to
Okinawa, | am thrilled that Japan is
now a full-fledged member.

So please accept our warm
and heartfelt congratulations. We
wish you every good fortune with
the full expectation, that under
Hitohsi’s inspired leadership, the
Kavli Foundation’s wise sponsorship,
and the presence of the University
of Tokyo, even your most visionary
dreams will be fulfilled.

| am particularly pleased to see

the establishment of a Kavli IPMU,
feeling more than just a friend and
observer: it is as if my involvement in
such endeavors has come full circle. It
was in early 1999, as | contemplated
my Directorship role at SLAC, that
| conceived the idea to establish
an institute of particle astrophysics
and cosmology at Stanford. At that
time, Stanford campus had a small,
non-leading program in particle
astrophysics and cosmology. But
GLAST (now Fermi) was taking hold,
which allowed the capabilities of
SLAC and the main campus to be
fused. A few short years later, with
the generosity of the Chen family
and the largesse and leadership from
the Kavli Foundation, KIPAC was a
reality. And with it, Stanford was able
to attract Roger Blandford and Steve
Kahn, and later a slew of talented
faculty and young researchers. The
result has been that Stanford now has
a world-leading program. So dreams
can become reality, even in the short
space of 10 years.

Shortly after | stepped down as
Director of SLAC in 2007, | received a

call from the late Yoji Totsuka, asking
me about KIPAC and asking if | had
an interest in helping to establish a
similar institute at the University of
Tokyo. | was deeply engaged at that
time in an effort to bring hadron
cancer therapy to Stanford, so |
regrettably declined. Fortunately for
us all, the University of Tokyo had
the inspiration to attract Hitoshi to
head the Institute. And | entered the
Japanese orbit in quite a different way
— as President of a sister university
to Todai. It is my fond hope that OIST
Graduate University can have very
close contacts and collaboration with
the University of Tokyo and with the
Kavli IPMU.

Once again, congratulations
and have a wonderful two days of
celebration.

Sincerely,

Jonathan Dorfan

Message

* Former director of the Stanford Linear
Accelerator Center (1997-2007). Since he could
not attend the ceremony, Simeon Hellerman
read his message for him.



Roger Blandford

Director of the Kavli Institute for Particle Astrophysics and

Cosmology, Stanford University

President Hamada, Fred Kavli, and
Director Murayama, on March the
17th of this year, the Kavli Institute for
Particle Astrophysics and Cosmology
at Stanford celebrated, as it does
every year, the ninth anniversary
of our inauguration. It has been a
wonderful time watching our Kavli
Institute grow, seeing my colleagues
develop as scientists, observing
projects evolve from ideas, to
funded activities and, most of all, to
witnessing the unfolding of scientific
discovery. While | am proud of what
we have done, none of this would
have been possible without the
visionary support and initiative of Fred
Kavli and the Kavli Foundation.

Over this interval of time, | have
watched the Kavli Foundation also
grow with imagination, wisdom,
and verve. It has developed new
programs and grown new institutes.
It has been a real joy to work with
it and to use its wise counsel. It has
also been great to work with our
fellow institutes. Those involved with
physics and with astrophysics and
cosmology have a natural common
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affinity but the other eight institutes
also are part of the same family and
we have, for instance, enjoyed two
very successful international meetings
with representations of all parts of
the Kavli Enterprise exploring new
avenues in computation, a subject
that unites all of our institutes.

So, Hitoshi, it is my great pleasure
to be here to help celebrate this
naming ceremony. We have helped
each other in the past. We will, |
am sure, do so even more in the
future. Each of our institutes has a
common core but they also each have
a different character. Yours, clearly,
will be very important because of
its strong and explicit connection to
mathematics. Congratulations from
my colleagues and myself. | look
forward to years ahead of intense
collaboration, cooperation, and |
suspect even occasional competition.
Congratulations to you all and
welcome to the very happy Kavli
family.
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George Efstathiou

Director of the Kavli Institute for Cosmology at Cambridge

We've heard mention many times
of the Kavli Family of Institutes. Our
institute, until today was the youngest
of the Kavli Astrophysics Institutes. So,
it's nice not to be the baby anymore.
We are here celebrating a new arrival.
But having come here, this is no
ordinary baby. When you have a new
arrival in the family, the older siblings
have to look after the new baby and
teach it things. But having come here,
this is actually a very big baby, it's very
well developed and already speaks
several languages including group
theory. So, the analogy | think breaks
down.

Going back to something that
Roger has touched on, our subject is a
very international subject. We already
have strong natural collaborative links
between all of the Kavli Institutes.

But | think an area that we could do
more about is in developing common
Kavli themes amongst the institutes.
This is something that the Directors
of the Kavli Institutes should discuss.
In other words, it is nice to be part
of a Kavli family, but we could also
think about developing a Kavli family

business. This is an idea that | think
we should explore.

So, let me convey my
congratulations to the IPMU from
the University of Cambridge, to Fred
Kavli and to the Kavli Foundation. The
universe is so interesting and full of
surprises you cannot fail. Thank you.

Message



Xiaoway Liu

Acting Director of the Kavli Institute for Astronomy

and Astrophysics at Peking University

On behalf of the Kavli Institute
for Astronomy and Astrophysics
at Peking University, | would like to
extend our warmest congratulation to
Mr. Kavli and to Director Murayama
for a new family member.

| think the feeling is wonderful
- just under 3 hours’ flight time
one is able to find colleagues and
comrades who share a common
vision and interest. Todai is the first
comprehensive university in Japan.
Peking University, established in 1898,
20 years after Todai, is also the first
comprehensive university in China.
Both universities are currently trying
to modernize and face the challenge
of the new century. And as President
Hamada commented that the Kavli
IPMU is the very first international
institute in Japan, so is the KIAA in
China. Both of us adopt English as the
working language. More than 50%
of the KIAA’s faculty and postdocs
are non-Chinese and a similar fraction
of the Kavli IPMU’s faculty are non-
Japanese nationalities.

So, | think we share many things in
common on this road of development
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and reform. | am very pleased to have
a companion like you. | am sure that
in future we can work on many things
together and help each other...... So
welcome our new family member.
Again we are very, very delighted by
this new development. Many thanks
to Mr. Kavli for this wonderful present
to the Kavli family of institutes.
Thanks again and congratulations.
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Yue-Liang Wu

Director of the Kavli Institute for Theoretical Physics China at

the Chinese Academy of Sciences

Good morning. Thank you very
much President Hamada, Chairman
of the Kavli Foundation Mr. Kavli, and
Director Hitoshi Murayama.

As one of the members of Kavli
family, it's my great pleasure and
honor to welcome the new member
of Kavli family. As we heard here
today, the IPMU has become an
institute that is, we are now, identified
to the whole world and also the
Kavli IPMU is unigue institute that
combines mathematics, theoretical
physics, and experimental physics.
So, we now have many ideas more
defined by theoretical physics from
the point that needs to be discovered,
on one hand, by exact mathematics.
On the other hand, they also need to
be tested by experiment, so that is
the reason why Kavli IPMU is unique.
[t combines all components but at
the present it's not enough with one
and two help. We need support from
other bodies and people, such a role
is played by the university and the
fund organization of government,
also some foundations like the Kavli
Foundation, so that all of the ideas

can become realized with the strong
support.

And we know that the Kavli IPMU
has focused on the fundamental
problems: what is the origin of the
universe, how the universe evolved
from inflationary universe in the very
beginning to the accelerating universe
at present, why our universe consists
of only matter without antimatter,
and what is the origin of the mass
of the elementary particles, and why
we have three-generation of quarks
and leptons. They are all fundamental
questions that exist at Kavli IPMU and
also some other family members of
the Kavli Institute.

So, we have a lot to do together
and then to have the cooperation.
The cooperation is necessary for the
rapid development of basic research
sciences. The Kavli IPMU is the closest
family member to the Kavli Institute
for Theoretical Physics China (KITPC)
at the Chinese Academy of Sciences
and also to the KIAA in Peking
University. | hope that we will have
more cooperation and exchange
programs. Actually, from the KITPC

programs we have had more and
more participants from Japan, we
hope that there will have more
participants from Kavli IPMU in the
future. | wish the Kavli IPMU to be
more successful. Thanks.

Message



N o b u h | kO Kataya MQA  Research Area: Experimental Physics

Associate Director of Kavli IPMU

My current research interests are in the field of
observational cosmology, especially on the properties
of dark energy and inflation at the very early
universe. The first light of the Hyper Suprime Cam
at the Subaru Telescope is around the corner. The
HSC wide field imaging survey is aimed at exploring
the properties of dark energy, by measuring the
shape of more than 250 million galaxies most
precisely and computing the shear fields due to the
weak gravitational lensing. | am also involved in a
small satellite project called LiteBIRD, which detects
the primordial B mode polarization of the cosmic
microwave background arising from the gravitational
waves from the primordial tensor fluctuation

generated by the inflation. Until several years ago,

I had worked on the Belle experiment at the High
Energy Accelerator Research Organization (KEK),
which studied the properties of the CP violation in
the B meson system. We have experimentally “proven
the Kobayashi Maskawa theory.” | think the dark
energy and the “particles” which cause the inflation
are the subject of particle physics. It is quite intriguing
that we can pursue research using the good old

experimental techniques of high energy physics.
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Katsuyu ki NaOi Research Area: Mathematics

Postdoc

| am studying the representation theory of infinite
dimensional Lie algebras and their g-analog. Recently,
| am very much interested in finite-dimensional
representations of quantum affine algebras, which
are the g-analogs of affine Lie algebras. This field
was initiated in the first half of the 90’s, mainly by
Chari and Pressley, and it is still studied in several

directions such as the g-characters or geometric

Norimi YOkoza ki Research Area: Theoretical Physics

Postdoc

Supersymmetry (SUSY) is a prominent candidate
for the physics beyond the standard model. The
existence of SUSY is worth believing in light of the
solution for the hierarchy problem. There are many
things which have to be considered, however, such as
how to break SUSY, the scale of SUSY breaking, and
the consistency with the cosmological history. That s,
SUSY introduces some difficulties, such as the SUSY

realizations of representations. | am studying them

especially in view of their classical limits.

Our Team
CP/flavor problem and the gravitino over-production
problem. I would like to find out what the model
and the scenario are true from the viewpoint of

phenomenology.



Interview

with Fred Kavli

Interviewer: Hitoshi Murayama

Grew Up Beneath the
Northern Lights of Norway

Murayama: Thank you again
for this wonderful generous
gift to IPMU, and we are very
happy to be joining the Kavli
Family Institutes and having
met the directors from other
institutes over the last several
days. | am so happy to be a
part of this incredible family.
It's an excellent:--the research
institutions, very powerful and
collegial relationship among

them. In addition to, of course,

the endowment joining this
family, it looks like really
wonderful benefit of being
Kavli IMPU now. So thank you
again for this.

Kavli: Well, thank you. We are

Fred Kavli is founder and chairman of
The Kavli Foundation. A Norwegian-
born U.S. citizen, he is a physicist,
entrepreneur, business leader,
innovator and philanthropist. His
many honors include receiving the
Royal Norwegian Order of Merit for
Outstanding Service and in 2008 he
was awarded an honorary doctorate,
Doctor Honoris Causa, by the
Norwegian University of Science and
Technology. In 2009, he received an
honorary Doctor of Science degree
from Northwestern University. In
2011 he received the Bower Award
for Business Leadership from the
Franklin Institute, and the Carnegie
Medal of Philanthropy. In 2011,

he was also conferred the degree

of Doctor Honoris Causa by the
University of Oslo.
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all very excited about it and
delighted that IPMU is now
part of our family of institutes.
Murayama: Can you tell

us a little bit about your
upbringing and what got

you interested in supporting
science?

Kavli: Well, | think it started
early. It's because | grew up
so close to nature, maybe that
had something to do with it.
There were such tremendous
forces of nature and such
beauty. And when the
northern lights practically hit
you on the head, you wake
up.

Murayama: | actually have
never seen the northern lights
so far. I'd love to see that.
Kavli: When they are strong,
they dance all over the sky.
It's really quite a sight. Then,
of course, where | grew up,
you didn’t have any lights at
night reducing your sight of
the sky, and the air used to be
very, very clear, so you would
see all the stars, along with
shooting stars all the time.
Murayama: Did you have a
telescope?

Kavli: No telescope I'm afraid.
But we had the beauty of the
evenings, the stillness and
quietness, and sometimes

we would walk through the



mountains at night because
we took long trips. That

was exciting and sometimes
dangerous.

Murayama: What made those
walks dangerous?

Kavli: For example, one time
during World War I | was
carrying some guns over from
my grandfather’s place to

our place to hide them. We
were walking when some
German planes came over.
The guns were sticking out of
my rucksack but we decided
we would just stay put and
not move, rather than run to
hide by a big boulder, which
was a good decision. Another
time, we were walking below
a very steep mountain during
winter when there was an
avalanche. That was extremely
dangerous.

Murayama: | read that you
and your brother had been
running a business already in
high school days.

Started First Business in His
Youth

Kavli: | had a brother who
was seven years older than

I am and we did two things.
The very first business we
started was to cut trees
down, and then he set up

a little sawmill to make

planks that could be sold to
furniture manufacturers. It
wasn’t a big business, but

we made a profit. And then
the war came, and we made
these briquettes for the gas
generators that would be
mounted on the back of the
cars and buses and trucks to
produce the syngas, which
was used instead of gasoline
during the war. It was a good
experience, as it gave me
confidence later that | could
run a business and make a go
of it — and make a profit.
Murayama: Then, you went to
university and chose physics.
Why was that?

Kavli: I was interested in
many different things; even
interested in psychology

and philosophy. | was even
thinking about studying
medicine, but | didn’t because
| found physics the most
interesting. It's the basis of
science in many ways. Physics
and mathematics always came
easily to me. We had only
seven students in our class, so
we had a good time.
Murayama: You decided to
leave for the United States
after this?

Hitoshi Murayama is Director of Kavli
IPMU. He is also Professor at the
University of California, Berkeley.
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Kavli: Yes. My father had
lived in San Francisco for 13
years before coming back to
Norway, marrying my mother
and taking over her farm. So
he got stuck (laughs).
Murayama: | see. But you
were free.

Kavli: I was, but of course a
lot of people traveled and
worked in America and
settled down in America at
that time. My father’s sister
went to the United States
and came back. She didn’t
stay there permanently. His
brother passed away just
before | came along. But
really, it probably wasn’t so
much because of that that |
came to the US. There were a
couple of other reasons why
| came to America, one being
physics where, at that time,
the opportunity obviously
was in America and the best
climate was in California so
that's:-

Murayama: ---so that's a killer
combination.

Kavli: Yes.

Murayama: You had a

long career in physics — in
business, of course, and it
was extremely successful, as |
understand. Then, you decided
to build the foundation. Can
you tell me a little bit more
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about this transition, and
what motivated you to do so?

Wanted to Do Something

of Long-Range Benefit to
Humanity

Kavli: I had thought about that
for a very long time actually. |
wanted to do something more
than just starting a business
and making a lot of money.

I wanted to do something of
a more long-range benefit. If

I was very successful, | had a
plan to start a foundation for
a number of years. Then, in
2000, | sold my business and
that gave me the opportunity
to follow my early dream. |
had started some charitable
activities before that, but it
was after selling my business
that the foundation really
materialized.

Murayama: Many foundations
sort of try to support things
that have more immediate
impact, but your foundation is
quite different in that aspect.
Kavli: I always thought that
it's harder to get attention to
the long-range — the good
things that matter far into the
future. That's what we are
doing basically. That's why we
are supporting basic science.
Murayama: That is really
laudable about this

foundation.

Kavli: Right. We have patience.

Murayama: Excellent. | am
also a little curious to know
why you chose these four
fields to support: astrophysics,
nanoscience, neuroscience,
and theoretical physics.

Kavli: It's simply because

I think these are the most
exciting fields. These are the
fields where you are going

to see the most revolutionary
discoveries and benefits

in many ways. But these
benefits are hard to know

in advance because we are
never good at predicting the
future, but | am confident
many, many benefits to
humanity will come. The
history of human beings is to
strive to understand nature
and the universe. And physics,
of course, is the foundation, |
think, for most of science.
Murayama: That's what |
believe! (laughs). Could you
tell us a bit about the Kavli
Prizes?

Kavli: The Kavli Prizes are
awarded in three fields:
astrophysics, nanoscience, and
neuroscience. It goes from the
largest to the smallest to the
most complex. When it comes
to nanoscience, it's a very
new field, but | think it has
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incredible potential. Of course
to understand the brain, you
know, it's one of the most
complex of things, but we are
making progress and it's very,
very exciting, and we're going
to see great benefits from
that. And also, to learn more
about the universe and how
it operates, and its origins and
future — that is exciting.
Murayama: | also know you
have this philosophy that you
don’t want to micromanage
the Institutes.

Kavli: Yes, | absolutely believe
we cannot tell them what

to do. What we can do is
support them as they grow,
become successful and do
the best research. Of course,
getting visibility is also an
important factor because if
you get good visibility — and
good visibility for doing good
work, of course — that helps
enable you to attract the best
scientists.

Murayama: | completely
agree, yeah.

Kavli: That’s one of the
reasons we are trying to

give visibility to scientists in
general because we support
science and we believe in its
track record in increasing the
standard of living and our
health and well being. We



want to support the institutes

and help them on their way
to excellence.

Murayama: Coming back to
this week’s event, what has
been the most important
thing? Meeting the Prime
Minister?

Greatly Enjoyed the Kavli
IPMU Week

Kavli: It was delightful to
meet the Prime Minister.

We were certainly extremely
honored that he would
receive us, and he showed

an interest in science, and

an interest in what we are
doing. And of course, this

is also extremely important
because let’s face it, most of
the funding for science comes
from government.
Murayama: Did you also enjoy
the symposium we went to

afterwards?

Kavli: It was excellent. And

| think bringing together

the Kavli institutes was

very important. As you talk
to people, you get ideas

— something you may not
have thought about. We

are trying to do this across
different disciplines too.
Certainly with nanoscience
and neuroscience, there has
been quite a bit of work in
between the institutes. And
all the Institutes are interested
in the problem of computing
power and things like that,
which is common certainly to
astrophysics as well.
Murayama: Yeah, | completely
agree. Meeting people

with different ideas, maybe
even different opinions of
the same thing, or totally
different approaches, that

really stimulates me and really
thinking about the same
problem in different ways and
different approaches — so
meeting people in symposia
and meetings of course is
incredibly important for us.
And we had the ceremony. A
lot of people actually told me
after the ceremony that they
were moved by your speech.
Kavli: Well, thank you.
Murayama: The way you
actually spoke was not only
eloquent but also poetic; it
moved a lot of people. The
same was said about your
speech at the public lectures
in the afternoon. | got several
emails afterwards telling

me how they appreciated
your speech. Your vigor and
emotion all came out, and
that was wonderful.

KKavli: Thank you. It's very kind

of you.

Murayama: Okay. | am
getting a signal now that

we should close. | thank you
again for making this trip

and all the generous trips

you have made. | am really
looking forward to a very long
relationship between you, the
foundation, and our institute,
and it looks like it's going to
be a wonderful time to work
together.

Kavli: And thank you. It
certainly has been a delightful
visit. | especially want to thank
you. You are an incredible
leader here, and a dynamo,
and you get things done. |
expect and | am sure | will

see great things under your
leadership.

Murayama: Thank you so
much.
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Kavli IPMU Naming Ceremony and
Public Lecture Held on May 10

On April 1, 2012, the IPMU was
renamed as the Kavli Institute for
the Physics and Mathematics of the
Universe (the Kavli IPMU) following a
generous endowment from the Kavli
Foundation. In commemoration of
this, the Kavli IPMU naming ceremony
took place on May 10, 2012, at 10
a.m. at the Kavli IPMU building on the
University of Tokyo's Kashiwa campus.
More about the ceremony can be
found in the Director’s Corner, pp. 3
—5. Also, the speeches by the Kavli
IPMU Director, Murayama, President of
the University of Tokyo, Hamada, and
the guests can be found on pp. 6-17.

In the afternoon of the same
day, a commemorative public
lecture "Mysteries of Black Holes
and Neutrinos" was held at the Ito
Hall on the University of Tokyo's
Hongo campus, with a bidirectional
simultaneous interpretation service
between Japanese and English
provided. The public lecture was
opened with two short remarks by
Mr. Fred Kavli, Founder and Chairman
of The Kavli Foundation and by
Dr. Robert Conn, President of The
Kavli Foundation. Then, Kavli IPMU
Director Hitoshi Murayama gave a
lecture entitled “Are We Born from
Neutrinos?” and Roger Blandford,
Director of the Kavli Institute for
Particle Astrophysics and Cosmology,
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Hitoshi Murayama, giving a lecture.

Roger Blandford, giving a lecture.

Stanford University, spoke on

“Black Holes: End of Time or a New
Beginning?” The lecture was well
attended, with about 350 participants.

Director Murayama and Mr. Fred
Kavli Made a Courtesy Call on
Prime Minister Yoshihiko Noda
The day before the Kavli IPMU

Naming Ceremony, May 9, 2012, Kavli
IPMU Director Hitoshi Murayama and
Mr. Fred Kavli, Chairman of The Kavli
Foundation, made a courtesy call

on Prime Minister Yoshihiko Noda,
accompanied by Dr. Robert Conn,
President of The Kavli Foundation,
Professor Sadanori Okamura, President
of the Astronomical Society of
Japan, and Dr. Naotaka Suzuki, Staff
Scientist at the Lawrence Berkeley
National Laboratory. Together with
the Prime Minister, Minister Hirofumi
Hirano of the Ministry of Education,
Culture, Sports, Science, and
Technology (MEXT) attended from
the government. To see how it went,
please visit the Internet TV run by the
government http://nettv.gov-online.
go.jp/prg/prg6156.html as well as the
Director’s Corner, pp. 3 - 5.
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Conceptual Design of the
Prime Focus Spectrograph (PFS)
Successfully Passed the Review

On March 19 and 20, 2012, the
conceptual design review of the
PFS, one of the two subprojects of
SuMIRe (Subaru Measurement of
Images and Redshifts) was held at the
Hawaii Observatory of the National
Astronomical Observatory of Japan
(NAOQJ). The PFS, having successfully
passed this review, by an international
review committee, moves ahead to the
next phase of preliminary design and
construction.

SuMIRe is a project led by Kavli
IPMU Director Hitoshi Murayama as a
core researcher, aiming at uncovering
the origin and future of the universe.
It is one of the research projects
selected by CSTP (the Council for S&T
Policy, Cabinet Office of Japanese
Government) and supported by FIRST
(the Funding Program for World-
Leading Innovative R&D on Science
and Technology). As the construction
of a wide-field imaging camera
Hyper Suprime-Cam (HSC), another
subproject of SUMIRe, has already
been approaching completion, further
progress in the SuMIRe research plan
is expected with the PFS proceeding
to the preliminary design and
construction stage.

The PFS will be mounted on the
NAOJ's Subaru Telescope which is
located on the summit of Mauna
Kea in Hawaii, and it will be used
to investigate the nature of dark
energy, the evolution of galaxies,
the mysteries of the Milky Way and
Andromeda galaxies, and so on. The
efforts to promote the PFS project
are conducted by an international
consortium lead by the Kavli IPMU.
This consortium includes the Academia
Sinica Institute for Astronomy and
Astrophysics (ASIAA, Taiwan), Jet
Propulsion Laboratory of NASA,
California Institute for Technology,
Princeton University, Johns Hopkins



University, Laboratoire d’Astrophysique
Marseille, Universidad Sao Paulo, and
the Laboratorio Nacional de Astrofisica
(LNA, Brazil).

6th ICRR-Kavli IPMU Joint Public
Lecture “Decoding the Mystery of
the Universe”

On April 14, 2012, the ICRR
(Institute for Cosmic Ray Research, The
University of Tokyo)-Kavli IPMU joint
public lecture entitled “Decoding the
Mystery of the Universe” was held at
the Crystal Hall of Amuser Kashiwa,
which is located near the JR Kashiwa
station. This was the sixth in this series
of joint public lectures held in the
spring and fall each year.

The opening address was given by
Professor Takaaki Kajita, ICRR Director
and a Kavli IPMU Principal Investigator.
Then, ICRR Professor Masahiro Teshima
gave the first lecture on “Probing the
Extreme Universe with High Energy
Gamma Rays.” Next, Kavli IPMU
Professor Hiroshi Karoji spoke on the
SuMIRe Project entitled “When Sumire
(Violet) Flowers Come Out.” After
the lectures, a number of questions
were asked by the audience, and they
seemed very much satisfied.

Hiroshi Karoji, giving a lecture.

Subaru Telescope Pioneers the
Use of Adaptive Optics for Optical
Observations

A research team from the University
of Tokyo, Ehime University, and the
National Astronomical Observatory
of Japan (NAOJ)—with a central
role taken by Kavli IPMU Associate
Professor Hajime Sugai—has
succeeded in conducting the first, full-

scale scientific observations with an
adaptive optics (AO) system at optical
wavelengths. The team connected the
Kyoto Tridimensional Spectrograph I
(Kyoto3Dll), which had been developed
by this team when Professor Sugai
was with Kyoto University, with the
Subaru Telescope’s 188-element
Adaptive Optics system (AO 188),

and improved the spatial resolution of
images by a factor of 2.5 over images
taken without AOQ. It is expected that
observations using Kyoto3DIl coupled
with AO 188 will reveal the detailed
structures and the formation processes
of distant galaxies.

Long-Standing Puzzle in the

Nambu Theory on Spontaneous
Symmetry Breaking Solved

In nature, there are phenomena
caused by a spontaneous breakdown
of symmetry, such as magnets and
crystals. Yoichiro Nambu applied this
idea to elementary particle physics,
and pointed out for the first time
what occurs when symmetry is broken
spontaneously. He was awarded the
2008 Nobel Prize in Physics for this
achievement. The Nambu theory
cannot be directly applied to the
phenomena at finite temperature or
density, however, such as those that
occurred in the early universe or those
found in our daily life. There are a
number of known exceptions.
Recently, Kavli IPMU Director Hitoshi

Murayama and UC Berkeley graduate
student Haruki Watanabe discovered a
new theorem that expands on Nambu'’s
ideas to a more general case with no
exceptions. In this way, they solved

the puzzle that had persisted for as
long as 50 years. This paper has been
published in the June 21 print edition
of Physical Review Letters, and it has
been spotlighted as one of the “Editor’s
Suggestions” which, according to
the editorial announcement, are
selected based on the potential
interest in the results presented and,

importantly, on the success of the
paper in communicating its message,
in particular to readers from other
fields. It has also been highlighted as
one of the papers featured with brief
summaries written by the editors
(Synopses) in Physics (http://physics.
aps.org/); the editors choose these
papers for their importance and/or
intrinsic interest in consultation with
expert scientist. On June 8, Hitoshi
Murayama and Haruki Watanabe held
a press conference on the University
of Tokyo’s Hongo campus, where they
explained their discovery.

-

Hitoshi Murayama and Haruki Watanabe at their
press conference.

WMAP Team Won the 2012
Gruber Cosmology Prize, David
Spergel and Eiichiro Komatsu Are
among the Members
The Gruber Foundation announced
on June 20, 2012 that Johns Hopkins
University Professor Charles L. Benett
and WMAP (Wilkinson Microwave
Anisotropy Probe) team won the 2012
Gruber Cosmology Prize. Two Kavli
IPMU scientists are among the twenty
six members of the WMAP team.
They are David Spergel of Princeton
University and Kavli IPMU Principal
Investigator, and Eiichiro Komatsu of
the University of Texas at Austin and
Kavli IPMU Visiting Senior Scientist.
The Gruber prizes were established

by The Gruber Foundation to
recognize excellence in science and the
humanities by highlighting five fields:
Cosmology, Genetics, Neuroscience,
Justice, and Women's Rights. Each
prize is given annually. WMAP brought
precise and accurate understanding
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of the age, content, geometry, and
origin of the universe, and led to

the firm foundation of the Standard
Cosmological Model. According to the
announcement, the citation further
recognizes that the exquisite specificity
of these results has helped transform
cosmology itself from an “appealing
scenario into precise science.” The
award ceremony will take place on
August 21, 2012.
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Left: David Spergel, Right: Eiichiro Komatsu.

Kavli IPMU Seminars

1. “Measuring the Particle Spectrum
During Inflation”
Speaker: Daniel Green (Institute for
Advanced Study)
Date: Apr 04, 2012

2. “Membrane Theory and Discrete
Differential Geometry”
Speaker: Jens Hoppe (KTH Royal
Institute of Technology)
Date: Apr 05, 2012

3. “Conifold-Period Expansions”
Speaker: Duco van-Straten (Mainz
Univesity)
Date: Apr 06, 2012

4. “Parity Breaking Hydrodynamics
in 2+1 Dimensions and Axions in
AdS”
Speaker: Rene Meyer (Crete)
Date: Apr 10, 2012

5. "Mapping the Dark Matter with
recent redshift surveys"
Speaker: Jeremy Mould (Swinburne
University)
Date: Apr 11, 2012

6. "Spacetimes beyond Einstein"
Speaker: Frederic P. Schuller (Max
Planck Institute for Gravitational
Physics)
Date: Apr 11, 2012
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7.

10.

1.

12.

13.

14.

15.

16.

17.

“Introduction to area metric
geometry and its emergence in
physics”

Speaker: Frederic P. Schuller (Max
Planck Institute for Gravitational
Physics)

Date: Apr 12, 2012

“Probing Gravity with Large-Scale
Structure”

Speaker: Fabian Schmidt (Caltech)
Date: Apr 12, 2012

“Growth functions for cancellative
monoids”

Speaker: Kyoiji Saito (Kavli IPMU)
Date: Apr 12, 2012

“Hyperbolic 3-manifolds and
Cluster Algebras”

Speaker: Kentaro Nagao (Nagoya
University)

Date: Apr 16, 2012

“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuiji Tachikawa (U Tokyo)
Date: Apr 17, 2012

“Cosmological Aspects of Inflation
in a Supersymmetric Axion
Model”

Speaker: Kazunori Nakayama (U.
Tokyo)

Date: Apr 18, 2012

“The Program in Interdisciplinary
Studies at IAS, Princeton”
Speaker: Piet Hut (IAS)

Date: Apr 19, 2012

“2d Gauge/Bethe correspondence
from String Theory”

Speaker: Susanne Reffert (CERN)
Date: Apr 24, 2012

“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuji Tachikawa (U Tokyo)
Date: Apr 24, 2012

“Dark Vector Boson from E_6/
SU(2)_N Extension of Standard
Model”

Speaker: Ernest Ma (UC Riverside)
Date: Apr 25, 2012

“Optical Geometry”

Speaker: Marcus Werner (Kavli
IPMU)

Date: Apr 26, 2012
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. “The Omega Deformation from
String and M-Theory”
Speaker: Domenico Orlando
(CERN)
Date: May 01, 2012

. “An introduction to Seiberg-Witten

Theory for mathematicians”
Speaker: Yuiji Tachikawa (U Tokyo)
Date: May 01, 2012

“Bridgeland’s stabilities on abelian
surfaces”

Speaker: Shintaro Yanagida (RIMS)
Date: May 07, 2012

“General Argyres-Douglas theory”
Speaker: Dan Xie (IAS)

Date: May 08, 2012

“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuiji Tachikawa (U Tokyo)
Date: May 10, 2012

“Early Results from Planck”
Speaker: George Efstathiou
(Cambridge)

Date: May 10, 2012

“A mirror symmetric construction
of quantum cohomology of flag
varieties”

Speaker: Changzheng Li (Kavli
IPMU)

Date: May 10, 2012

“Looking for a worldsheet
description of the Nekrasov
partition function”

Speaker: Andrea Prudenziati (YITP)
Date: May 15, 2012
“Gravitational-wave backgrounds
from ground and space-based
interferometers”

Speaker: Atsushi Taruya (U Tokyo)
Date: May 15, 2012

“Dark Matter and Light.”

Speaker: Douglas Spolyar (Fermilab)
Date: May 16, 2012

“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuji Tachikawa (U Tokyo)
Date: May 17, 2012

“Massive black holes in galaxy
mergers: accretion and dynamics”
Speaker: Marta Volonteri (IAP)
Date: May 17, 2012
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35.
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37.

38.

39.

40

. “The Secret Life of Scattering
Amplitudes”
Speaker: David Skinner (Perimeter
Institute)
Date: May 21, 2012
“Anticyclotomic p-adic L-functions
for modular forms”
Speaker: Masataka Chida (Kyoto
University)
Date: May 22, 2012
“125 GeV Higgs in Gauge
Mediation Models”
Speaker: Norimi Yokozaki (Kavli
IPMU)
Date: May 23, 2012
“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuiji Tachikawa (U Tokyo)
Date: May 24, 2012
“Monstrous moonshine and
generalized moonshine”
Speaker: Scott Carnahan (Kavli
IPMU)
Date: May 24, 2012
“Conformal Field Theory
Associated to C2-cofinite Vertex
Operator Algebras (joint with
Professor Akihiro Tsuchiya)”
Speaker: Yoshitake Hashimoto
(Tokyo City Univ.)
Date: May 26, 2012
“Extended W algebra of type
A.D.E. at positive rational level”
Speaker: Akihiro Tsuchiya
Date: May 26, 2012
“Blowing a Standard Candle:
the Disappearing Mass of delta
Cephei”
Speaker: Massimo Marengo (lowa
State University)
Date: May 28, 2012
"Supernovae discoveries in the
early Universe”
Speaker: Jeff Cooke (Swinburne)
Date: May 29, 2012
“The X=M conjecture for a
quantum affine algebra”
Speaker: Katsuyuki Naoi (Kavli
IPMU)
Date: May 29, 2012
. “Beyond dark matter detection

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

with neutrino telescopes”
Speaker: Sergio Palomares Ruiz
(CFTP)

Date: May 30, 2012

“Low Energy Signatures of TeV
scale See-Saw Mechanism”
Speaker: Emiliano Molinaro (CFTP)
Date: May 30, 2012

“Stellar Archaeology: New Science
with Old Stars”

Speaker: Anna Frebel (MIT)

Date: May 30, 2012

“Quivers of sections on toric
orbifolds”

Speaker: Tarig Abdelgadir (KIAS)
Date: Jun 04, 2012

“Eternal Inflation and the Measure
Problem”

Speaker: Raphael Bousso (UC
Berkeley)

Date: Jun 05, 2012

“An introduction to Seiberg-Witten
Theory for mathematicians”
Speaker: Yuiji Tachikawa (U Tokyo)
Date: Jun 05, 2012

“Composite Weak Bosons at the
LHC"

Speaker: Harald Fritzsch (LMU
Munich)

Date: Jun 06, 2012

“Open GW invariants of toric
manifolds”

Speaker: Siu-Cheong Lau (Kavli
IPMU)

Date: Jun 07, 2012

“High redshift 21 cm signal as a
dark matter probe”

Speaker: Marco Valdes (Pisa)

Date: Jun 07, 2012

“Recent developments in galaxy-
dark matter clustering connection”
Speaker: Uros Seljak (Berkeley/
Zurich/IEU)

Date: Jun 08, 2012

“Indirect Dark Matter Detection in
the Light of Sterile Neutrinos”
Speaker: Arman Esmaili Taklimi
(Unicamp)

Date: Jun 13, 2012
“Gromov-Witten theory of Calabi-
Yau spaces |

52.

K

1.

Speaker: Yongbin Ruan (University
of Michigan)

Date: Jun 15, 2012

“Introduction to Gromov Witten
and Fan-Jarvis-Ruan-Witten
theory”

Speaker: Huai-Liang Chang
(HKUST)

Date: Jun 18, 2012

avli IPMU Komaba Seminars

“Topological Strings on Elliptic
Fibrations”

Speaker: Emanuel Scheidegger
(The University of Freiburg)
Date: May 21, 2012

“Period Integrals and Tautological
Systems”

Speaker: Bong Lian (Brandeis
University)

Date: Jun 08, 2012

“Quantum cohomology of flag
varieties”

Speaker: Changzheng Li (Kavli
IPMU)

Date: Jun 11, 2012

Personnel Change

Kavli IPMU postdoctoral fellow

Serguey Galkin moved to Department
of Discrete Mathematics, Faculty of

Innovations and High Technology,
Moscow Institute of Physics and

Technology (MIPT) as an Associate
Professor. He was at IPMU from May 1,
2009 to April 30, 2012.

From the Editor

In the previous issue of IPMU

News, a FEATURE article by Toshiyuki

Kobayashi was announced to appear

in this issue. Publication of the feature
article has been further postponed,
however, because of the author’s tight
schedule.
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Elliptic Curve

TomoyUki Abe Kavli IPMU Assistant Professor

An elliptic curve is an algebraic curve defined by an equation of

the form y* = X’ + a, X° + a, X + a. Its genus is 1 (which means

homeomorphic to torus), and it is the second simplest curve

following the affine line (whose genus is 0). However, they are

very difficult to study arithmetically. For example, the number of

integral points (points whose x and y coordinates are both integers)

is sometimes finite and infinite. BSD conjecture predicts that such a

phenomenon is connected with L-function, and if you could prove

this, you would earn 1 million dollars. It would be much easier to win

the lottery, though......

R
d
t A
o
i -
1 | _.-'"""'
; o
_ —|—J—H— —_— oy -
\ . I" Tl
s L
!

1', vy ERT e AT .;',._{T’c L oe ey
"

twr -pizavel por e shaws Ehave
i

! il
1 |1'_1"r.-1n1_ X

Kavli IPMU News No. 18 June 2012

. |-|'Zl LI Fa

-

v i [l
AR AT g
M
3



Director’s Corner

ECHHELTNET!

2012F 4 81 8. Al bOMERRIE [H7VEHEY
EEFEHFEEE (Kavli IPMU) | & &%, 2012
£5H8 108, EAMF v /XD Kavli IPMU i Ze4E
Tz EMELE L7, £ LTZORIA. 7
TUEET7LY R ATUSR, ON—+ - OVESR
F&. BROBRESHEXE = BHEBEBICRBM
LELTe TNODOFRBS LLWHERSEICETHEEL
TLhEd!
LRRNETIE, AL EHBRROBREDE., 8 AD
RkEHOURBELEZE Lo A7 UIA, VA,
WPl 7075 AZEROFNBIEER. XEREE
MERBEOSHREREIR, XY T7+—FKZDH
T ERNFREFEMRRFAOOS v — - TI 2V F T+
— KRR, 7> 7V v IREOHT ) FEBHERD
Ya—I T TRYIHARR, RKRFOHT )R-
KEYIBARFADS 7FH 724 - JaJFR, £L T
RERZERON 7 BRERHERAOI T 7 -

it oL

il

PRALT  fp

Kavli IPMU #igR

*E“J-I % LovE-0EL

TR TY, 7. HRERRLA O XRESNTIIHE
BEFMRERAZOY a Yy - R=T7 7 V2R,
S5HLLDZ b ol XvtE—VFEETF LT,
BERBRIEN T SAICBRBOEEZRASN, ©
L TKavli IPMU ZEKDIBARZAEBE L CHEILT
EONEEERINE Lz, LW THT Y KIZ IPMU
A7V 77I0—] 0o LLW—B&LTEEL,
ERBZE YR T 2ROTIEOEBEICOVTES
NE Lo B8TADRAE—FILIEKERSZZZT. B
FEnE L7

RO FRHTIE, Kavli IPMU #ZRERRTICHT L < &%
BN/ Kavli IPMU ODEZaX> bE, A7 )EA
ERDN—HEICBRE L LI BoREEICIFENZ N,
AU LFAPGI0FICHR LI [EROBE] ICHA
LIcA VAV EZEETLEREFOR vy FOOE—
Nl Fd, BETIEDLIIZ, RIEID/INFT—>
MNHBDTT,

way B & | TPy JEmsAE
'I'F
i B8 T iewu 1& iPMU

| 2
o ALY

29

Director’s
Corner



REORTHDSBIRICIE, A7 UTA, OV
A EFAE, BFRBIEXEZRBEIE L £ Lo, BIER
RFPEBRESEMRAMR CREAARNZREBEROME
NERBIRE . FEHERDIMRDFKE T20114F/ —
NIVYBEEER -2V —IL - N=LT v d—DT )L
—TJTHEE L TnwsO0—L X - N—2 L—EFEITH
TFOHAMEELICH B2 % Lz, 8
&E—HEIC, PHEXERFEREL I WA TT
S E L7,

BHRIZIEHEORE T, [ERMEROFKEL LD DI,
NEHBEOMEICRD EB->TEYN 9, (PR &
ICNILEEEEEICTT R, ZHUIERFH» 55 AM
NEEF>TVWAATYT L. BAFZZO—/NLAMH
EFWERMBREL > DNV EB->TVBDT
TH, ZOVODFRTEIENITELTTIA, 250D
TEBZWZIZWIZE WD ZEIEIERIZH Y Dz
ZEREBSTWET, Wb BHERDH 1B, FE
BAE L TWW i EWSRICBLWE T, KEEZ R
CLTHEYET] HRESNFE LT

ATV ESAFERICZEITT, BREWSIEE, BIF

NOHBOBWIMEEZRINE LI [ZOXREDS
LLUARIZIB->TINT, ¢ THELBVWET, C
DEFIFA LI, VATV THT2/O09—TH,
BIIREHEARE L TOT, E THRENRELER
STWET, (P Z L TFEIL, SEIPMU %Y
R—=PTEBEIIIR2-ZEEFEIEBLIEST
WE T, IPMU IEERSICER TRERD, BEHRTHLH
BOMEAIZ R > TEF LT
AVEALRCEREL. FIZIPMU IZFEARDOHE ~
v T LN ILS 7005 L (WP) THRIZSNT:
6 DOEBMEIMED—D>THBZ EEBFAL. XD
BRICHRAZF Lice [Z LTS TH, 7Y TREDHT
HADHA TV XEWVWDI DA —FEFLEZTo>TWBE EFA
ER->TWE T FAEHIPMU ICEBRE o 72D 1,
WPI, R by TLANUHFEISR T O 7 LOEBERT
T COTAT T LG, BARLITTIEHR T, RHIC
HRAICKELGEELZRILTWS EFAIEATLE
To HLL, BIICETED—DTT, (FRY) ZL T
SEIPMU % (15 s FTd > 1 h 7 URRERFTD) 16 5
FTBE LTMAZZENTEE LI, 2016 »FTE

30 Kavli IPMU News No. 18 June 2012



PEHRIZH> TEKRIZHT2EVIDIE, BLIZES
THIEBICEEL s E VWO RAICB> T ET .

Z L THEBXREL Kavll IPMU OFEZEELTT
TWE Ll [HRONY TLANLOTOTTLTTY
INEL 6 DSBEVNTEY FTH. ZOHRIZERD
BIZEE-oTHIIZERELTTI R, B EDD T
DIHOVWIHETPL LT oa7ce, MULEDES
HLURDHDITTTHA, £HLOHRTHE. KEEL
BALTEYEST L, BELFE> TWRD -T2 E,
ZOLIRAICEATVWSEZATT ]

ZOFEICE LT, I T IESEREN R T0BE
TRADEEZEHEXBKREIZTLEY ML, 295
LICIRFIEE TRAMDBEEME THL TLB I L &0
BBLZ L7z £ LT Kavli IPMU DOIFfREDFEDLLE
PMHRED 50> TRIABEATHY . 1 T+—<
LR T 44— A LTRKBOEY Y — L EHITA N
—ETEBRRIARZRANECLIICLTVWSE I E, £
A== THA Y OMFHEL ZDEMIZH R > TL
HIELBNMLE LT

Z 5 LT, Kavli IPMU B KEZBDADHEDH TH

LVWERAED D CTREBAB T EEAARLITEL
(CBoThxd!

Director’s
Corner

31



Message
H7 VB EEFE
(A2t
IZBITBRE—F&

1:-‘1-”-] ﬁ ToPE-0EL

H7VEMEHEFTEMREE BER

Bk,

AR, IPMUDR LY R-ATUE
AENTVEHEOARTE TR T A H(C
CEREWIIZE, BICHINESTE
W9, COHEWMZBIZHY), O
AW TZ W22 DAL ICERLEL
FIFES, B, JLyR-ATUE
AENTVHEFORT - AVEBERIC
[ERCBHOBREELETS

ZOMBROTHEZANANIEIC
ZDFTITHhNELIBRIZ, FAIZTS
BLETE LI T2IEmnRhDh7i
HEVWHLEDTTA, SHIFAHIZHK
DHDENERLE L] s
oo I2EBIZES—DDEL NS
ToZEIFEBAREZETY, RfoBIid,
BRAEHREOH TR T 7Y
—D—BERBIIHIZY, BRETET
MEWE RERET S8
ERBETTAIRRL W ZIEE L.
HAT, ZOERKFICATIAE
FTas%3d 5 Z ElE, IPMULELTE
%ﬁ#ot@#%%t%#a&tv
THYET, XA, BT T —
IZRNFc B A BT B, T Ty
YRF, FEBER, ERKRFE. X
2T+ —RRKFEODENT VHRAE
ICCHBWN & LIl EE2KRES

32

NLCE-2TUVES,

FEH. FAET7L Y R - A7, RT
OvmReHICHFHEEREREZ
FBEIELE LI, A7 UKICHL
THREBIIRDESTRBL LLWHE X
ENE LI, TEBRIE. ARICE
STEBRHEBOMETY, Z0OE
B AEEL WS AT VERIDE
BUCXT LT, D oiEsERLIZWE
BLxd.| £/, BIZ[SEIREAD
jti\ RRREVNTIEISLIEILN,

ZZEIZBoTEN £9, BUFIEHE

EP?.‘)\b? A=/ N\ &8 B0

ENHBEBLTEY, IPMU B2 D

IZQNFELTEBESN, “i%bt
ToWFeZEIIBYE W T, ] &l
’\Bﬂi L/f:o

BT RS CE BRI Z RED [6
DOWPHILED 12 H 7 VIR E
LCRBIENDBICESZEICKER%E
L. BRDBRENEE> TR
fLEEATWET | EfinonE LT,

LL. SEB2LLTIAYED
Bgg a2 fi-Z &k, h7TUERNEL
RREEIC KB DEEZR LT
ERAREZIESEEVIEETT,
Tld. BADMALIFTRIRED, Hx
BRIRED, AIZEREHEINED,

Kavli IPMU News No. 18 June 2012

ZTDEHZEZ
WHERSIZIFEEN) T, TL
v R, HEIZIFEIZERBS LU AL,

RLTEVE A

EReY A NP NCY: YAy ek
ST LDITREL TLET,
SEOFETHLRHRNZETEA, TLvEk-
H7VELRT - AVELIT-BH R
FIHDIATEE L TWRITIESRLTE
BERELTRIZEERD -2 TL
£56 FEFATUVIPMUD X > N—5
BIZd L. BNIRETo TS
EERRHILES, ZLTC FACBIEREIC
BWAREZ{THOZENTEEDTY!

ZOAT7VEEL L DOEFEBHR
ROHBRWIR, ROXHBRZED
SERBTIEOENTTHTIUIPMUIE
BALIZAIT TRECIELLZ L%
FFELC TRV EEA

REIS, ZOREEFR(ETT
i, BEHELTRELETHNT
N RE YIS UTROR#E LIz W
ERBWET, FFcb2BlE—DDF—
LTHY, FHIZBETHRLELANG
BIEICHKE T2, BEICHER—ROE
BRIFRI SIS E VWO BEZEZBEL
TWEY,

Ly bR, RT7, ZLTABIHE
DERR, E2HHYNESTINET,

(ESSIDA= AV



BH f—

RRRERE

CHRFEOEE

AL, BYEEFHWTRERE
(IPMU) %#ZZ2ESDRIDIH
RKENTLYR - HTURKYZKA
CEMEWEEELIIEEEA
IPMUN B &2 DEFFDZFT#E L
TH7VIPMUE R -T2 E%ERT S
HTHY x93, RIOTRCEHRALLLS
9, Fld. AEORBOREEX
ABERBZADHTIVEROXIES
ED, METRHRODRL, DE,S
DENEIZ LD Z EICBR RSB EZIT -
RETHNE S,

Ffo, AHORBEERE DD BE
Stz SBADOH T UHREFH S ZH
B2 &£ LIRBE D ERICREH
LEIFET, IPMUL D (BB DTE
NIREFA7 73 —D—8BERo7
ZElE AOREZELGENRETHEDA
THY x4, . DT VIRTETEHE
THEN L BERBERFICEEET
ZElFE, RBIZESTRICZERIE
THYES,

LA T VIPMUE R ZDEY &

FE72- LwAlD

EZTBNET, ERAZDITHE
P arE LTHRAIE TR N L EER
{bDEZM | #8WALTHY E£THN
IPMUIZZDES 3> D VRILTHY
¥7, ERAFTRYDEIZEEN
WfEREZY Y —THY ., FHEIZOWT
NEDFOROIRIRIAERREICT L
TE—ROBZENRRZEAHLT
WBHhBTY, A7 VIPMUIZERR
IZHERMICH IS TEE ICAS N
BEEHG->TEYET, /2. BEN
RO —ERADZETIZHLIZE
DA, RNEAIER BB THIMA
XTHBEVOIHRESZATEY £7,
N7 VRIS DFMAIE. IPMUDEER
NRAELZEFRNICRT FHTHY
EJ

DB IZHHTHATUIPMU
AEEIIZESERALLZVLERN
F9, K, RIEHATVIPMUEAZ
DEBEAWEEE LTERIES0
12, ERARZFEESSEMRAT. B15
TODIASE WD St A a fEER L
Fllco TNIFERFIZESTIMN8F

BRSO THOERLESWETHY &
T MAT, FEA 7 UIPMUIZIEH
BOTZaT7RY>ave525RL,

XEBRZFEEHERT D EHEIZFEAN
FELX->TENET, £, RED
TUIPMUR U ARZ 2RO L E LTo KR
KO- DESH L) RE|HELT S
0, FRNAZIEINSEH7-HDE
NEHELTHE) £, SEILZZ0
B ME AZOFEICAIT TOE
HEHBHLDOTHY., RIEZIDLH%
AN SR ERGERDB LD,
BRIZEENTBRETHY) £7,
DO TEREARZ 5124720, R’
PEDRNIG) —5—2 v THHEAD
EHIZ, ZOEOBRERGFLETIT
szl EELhLEE0ELEITE
T TEERLCIEE. HUHESTE
WE LT,

33

Message



Ly I\\\ * j]7\\ I) Fred Kavli

Hh7VERHRIRE 2R

BEORE. ROTHBEOEK,. &
[FL5T80ET,

KEEBWEERTHEIINIIR
ANTHY, BEETHHAE, £1-F
HEBREABICOWTHIE C EREY
BBEVOIEDEBIZIE /53—
FF—THZ2EHALEPHNLEN
TEIZEILERTHY ., BRIREDY
THY £,

FEHIRO AL, /Ly z—7
HoEWILIZERENTROAB TR
RLELIZe —ADWLENSMADIL
BT BRLMBESRETEDESE
E. FALBARODEELIEZERL
HDTY,

Fio, A—OSHREERIIKY), A
(CHIZBONIUDBIZESETES
EHRIRZ LD B EE. BLEILDEER
ETHDFT, RD)INE, BECEL,
BHREENIBABRYBRVFEE
., ZORTHIE-EWERILLDT
ER

Fhld, FHEKELBA, ZLTA
BORNBEIIIOWTEZZ KT F

34

Lizo STHEEZATLET

BHREBRAOIREITH) RN D,
HMETERWRNSRAFTTETY
5FH. ZLTHPHEHIFTHRL,
RCEERITA2DIFTH A BENIC
Ko THIIRE VWS KEZ XL T B/0E
A, A

/Ly r—0RWLOE,SRLE
DY TLize /L7 —TIRIKZETY
EBREZPAE, RETAVAITEY,
BEAVTAHINZTIELEEE, €Ix
ZOHERTHORWRIEEY £ LT,

S, FAOEERIERZRMEHE T
HHESIIRY LT RO/NSHER
BRAL—DFAERTELH LR
EBE CHb-ZEETOL T, FH.
HI—DILR(EZLBARDIILE.
ANBEDEKTY,

NBEHEIZE TS0, IPMUATHE
RKONTIVRRFAFHO—ELLTHZ
LZEIFISRIDEUTHY £75

IPMUIE ASBORNH & B %L 5
o, RERFHOREZERERT HE
NI FRER S LTEBRN R A E 1S

Kavli IPMU News No. 18 June 2012

LTENET, ZDOEORIPMUAEEY
(B TWBRETT,

A7 VHEIE, BZEEESEEHT
& BIEROBZEMROZENCEET
HZ—MROEMBAIBESEH L,
WRNIRIREEZDMREZIET S
EIZELLTEY Y,

N IZBED AT - T 7T —
ERIRLTULAIRRAEES LOHE
DEED Ty T — 2 %@L OGERS

v
REDNT - 772U~
KT o) T

o {HRADI6DIAEFT.

o /LU —EDHRBEETH LRI
WEE, 7/ BE, RUOHRERZ
DI TEHTVE,

o N7 VEBHIE,

o XKERZTHTI-—DEETHS
DTV 7Oy TA4T7VRY Y
VAN

o W7 VKRR VRIILA,

o RIZJv—FUIREHLE,

o (FYZDH T EMNHEEE



T—. ROZDHDEE,
AT VIPMUIIBDI5DFH 7 TSP
DFFFEAY ZLE T TNoDWIRAR
IRDRZFICRBESNTLET,
VIR ROREYEZTIE
o NITANZTRET >IN

1z,
o XY VT —RKZE,
o THIKRE,
o YHFaty VIR,
o JEERRE

FERER. RO

o TUT )y Y RFE,

T/ HFETIY

o HUTHILZFIRIAE,

o I—RILKE,

e FILTMKE, KO

o N—/\—RK=ZE,

RERIE Tl

o {T—)LKE,

e JOVETRE,

o NITHIN=ZTREY YT« TIR,
P36

o /LY —RIFERMAKF,

AR ZETETIOERIZNR
HIChI) NBORII DI ERET
BH5THY 7, BRIFIZKY AR
FVBEREFTEXDL_ENTEDLL
312k FT, BELE, AHEPAR
BETHHLDELDOHNERBIZFIZE-
THEIN, HEWLESLET,
1B DAESTEANELEDES L, BIF
MEORERERBEZIFEO DLW TWE
ER

I HDREREE, BE. BE
MonTWwabHEmM, INoERFHE
MDENMTRDTY, 100FF1DF
50247 T LT $EOC/NERRE
IEFSEDIR T LIz MEMEITFE
LTHEBY, RIZZLORIUNBE@K
TL7=

BDDRTHELNEIZE>THRE
L. E<ETAsALIIEFMICL
SCGBELELI, FAIcbDSHDAE
ENBAHDIE, BIENGZUMNTE
HOHEMT T,

BB IMICE %I 281
FIVHRPORZELZELTEY £,

HEIIHTERELIETXVADEK
RIGHETHY . BRAOFR/TADE
HaT7AVADRBESLLWEATHS
HAREHBTEEZLITRDRERE
OTHNET, FABEDRDTLNB
ElE, R, BEEEZTHAITS
EILKN BN RZEXETHI L
THY, IPMUEN—FS—E705 28
BRI B ERZETHY £,
ESLHYMNESTENE LT,

35

Message



El/‘\_ I\ ° :ly Robert Conn

H7VHEEER

BIEIHITTVET, AHIZESHH
WRESTEWET, JLv R - AT
DIHBREEBEEVIZE, HoEn
BABEBDD) WL EBUWET,
INIZMEHIB I ENKERSDY
THHERLD T,

ARH, ATVEHEISDERRKFA
DEMEPMUN DT ) DEETELHT
DIPMUE 2 Ze58LL. BHRRKER.
SENERIZEDFTIZEZRERIHA
W WIARE - BIFR. MU
BER. T LTERRKFOE2TDAR
LR L BT 9,

HRARZIFIBIEROKRFEZ> T
206N H Y. THROBNIZKF L
BEUEANTENEY, BIZIIEVLWTE
NICFEBOEEZELTEHY ., SFHIIC
HATWPI (5~ 7 L AL R HL
SR TATZL) 12X IPMUBE]
BN/ T EIE, BRRRFORIZICE
135 —5— v T %S BIZ8AIZEHE
IEBLOTHY F LT

Ty RO L1, AT VB
& BRI TOANRDI=OIZAETEE
WETHLETOBNFTHEEELT
WET, ZOERISFELLZITOLD
TIEH) EFEAD, AHEIIMOKRLE
DHEEMEEL (LRSI THZ
AXELTEYEY, A7 VERIIGES
AHEBTDEVCOFTHEEATULET,

36

HEPIERAPIKAESNI-HD
THY., NLUEBERNMRE RSN
fe&312. A7UIPMUIREEZDE
EHOLDNATBEHICESZENTE
£7,
EDHETEADEYEA L R
EWMRFTI6 rFTIEHRZ LN T U
FTATICN LT, & 2SN DEHN
RZRDHBIDERETH o1& LTh,
FLWHRBEBRT H/-HIZERE
HEXEHRTILDTHS RS
TEYET, H7UIPMUERD, &
HRSMAREDE DY ENXDBTATAT
EXELBERTHFREZBELTLSD
T ZNDFIZBDLTWAZETT,
7o FA7ZBIE IPMUTITHhT
WA IRD TERRRFFRDORBES LS
1WA ZITTEY 9, HRC
DHEIZED>TWBAIED, S
DEEIZKBES5NDERKMLTLZE
o HBEIAIFHERICEEEZSZATL
DT, TIN B, AT UIPMUD
B BESBICRE L,
ERBES RN Z LI, BT
JIPMUDIFFRETES & MR E DE
BBRRIERD B Y £F, ZHUIWPIT
072 LDIEBITENAA RTA IHE
272 DT, FF-BIFIPMUTIES
EOLMRLBADREBEAAFBELT
WbZe, ZHONBARRELXER

Kavli IPMU News No. 18 June 2012

LTWaZE, ZLTHLLIREAD
MAARHIZ L L2 2 & IC 8% =)
THWET, TNIEBEARTIERIFIDR
WZETHY., FIIHERDFFRADZE
HRTIBEE DL DEBNET,
T2 BIFEAS D IZIPMUD BRI R T
HERNIISVLRANEL L OEIEN
EBRMIFAT Ch L ERBELTLE T
ZLT ZoR#EEH S, HRE
D oMDOATVIHRFAR. ZOMI0D
LOZELDARDPEFEINIZZ LI,
BRIZADVEUEISTEEEZRTHD
T9e
ERARZEATVIPMUZE TR RO
H7IVWFERR7 73 =28 WA T35
EERRIZBWET, 2 TOHT VI
KD DRI HOEN D SR EES
EHIT, BRIZADENTTETOA
TIVHRERANRRENZET B LI
52TL&D. ZOXMABLTRER
DARDBENBWEEZEND LT
LIENRIEDOHETY, TEREL
1oI2&, HUPES TSN E LT



H AR vos o2

RN T LRIV ETOSSLEERFZER

RERAFERKBR. h7VEES
TR, IPMUN IL#EER., Z71
FoEK, WPI7O/ 7 LEES
REFL. DTV EEFTERE
BoREEEHLL, THBREZHL
EIFES

RNy T LAILHRIL ST
A7 24 (WPI) [, TARESDRE
ENE LIREROAREL FE -
T, BrRoHEIZEShbNANEN
TREEARRT 52 LT, HRE
DoE—ROMRENELY. BHE.
FEEICH R TEEHMM RN S EREET
iz, 2007FICEBWN-LE LT,
TOVILEERIFLBES OO E
EBEL, TOTILTALYY—, T
AU SLF 71—, (FEZESRH
7T BERF—LT—20DHE WP
DEBEERTHLT7+0-T v
EToTEWYE LIz, BRICIEBE LWL
BEREHLESI-ZELHY ETH
T RISR R MERI & — 1R 70> T
WIGLTEEE L/, IPMUEERK
ZOTEANI, Z0HESEY LT

HELLEIFEY, NSRS
LE2RDDOF T AHLFEE, (—
[m%)
HHEZHIRRYICRRCKEE & BN
T, 5B HBBLERVET
DT, EBENARHERSEERTS
ZEEARSTIERVWERBWEY, 70O
IILFEERDMBRELIZZEDL, 2D
BTHY E LI IPMUIEHILEER
EBRROERDIEET, bTH54E
MEWSEEBEORIZERBRMIZE L
FMEZF, ZOEHTVEHEDSK
BRRBFMEZIIL 812k
&, R, S "BICRZAAH A" %18
FITHEEBELTELZWPITOS
TLAEBRELTHAREEILLWL
THYET, £SIZIPMULTHEDS
DHENIZZEERTHDELT &
Eab—BLTXHEERBPLZLEL
120 A7 VIPMU & LTI K FR %2
BN ERETIEBN TR
Sl KEDBWI ETHY £,
Hh7VEEMI-T-L510, &
B2oiRmE I, ABOERFERED

ToHIZREZENTERWHFRIED
BETHYFET, TDDIZISHRE
PTERLTIHAETE, F-AMES
CEBIWEANELCDEETRY) 75
A7 VHEHOEZDL, £SICABO
FEDIDTHHEEZRFS, ATV
IPMU (/2B W EBTHY . S%BD
BROI-OIZIZZORELH ) L
5L, ZDIDBFRABRTENSVET
HBHZEEESIETLHNEEA E
RAFOERBRILZ. DAEOKF
ZEFRNICEONIEBE 570,

SBICY > CEEIL TN Ed, B
TUIPMUDEREDI-HIZH, Sth—
BOZRAZLTWEIT5H0EH
FLTEVED
REICR)F LA, OI—EDOH
SOEMNERBEROEFICHL LIS
HEEENDRELEFO—BDOIE
B LT RoREESE T
12%%9,

* MEEAGHRERIREYFBEER, TRBNEZRE
(1991-1997).

37

Message



I%I:HH ﬁﬁﬁ KLIZ-120d 1

XHPFEMRRERR

BlELSIT0EY, BABUS AR
FLELT, —EZHVWESDEHLLE
EER

915, AHORERNEORE.
FIZHEDTESZSWES, ZIICE
L2ETORROERADLZKREIR
NIEERLILERBNE T,

T, BRZERD LB, BFR
MREZK->TIL, HARNAENE
BARABAIT>TWET, B E
ELTIE, RN T LARIL D ERER
DB AT LR ER, BFE
MTEASHEICEDEHELEDTLET
M THE N T LRILERILE 70
72 L5 (WPI) | (&, BERTEERIZHIG L
NERRTE-00D77v 7>y
WATOTILTHY) ., XHBFEEE
LTHhEANTHEEL TS TOY
SLTH,

ZOWPHZ &> TRRILESNTZER
KZIPMU L, KRELBFEZNITON
RS, BRICEDELTEE LT F
FERESNFEFMICE L TILSET
M%E/27%%E, BHAEDHRELREIC

38

WMTBEEREAALBA S, BEEL
WREZZEIFTIonfzeboTLL
TL&2o

ZLT S/ CEEInTLS
N7 VRN RERBNDI-HIZFIL
N, HROERBZL@NDICKIE
THEBNREETHE AT
Mo, ZOXIBHR—bZZIT5IC
Z1), IPMUD Kavli IPMU 725 Z &
g FEBICEIR LW I EERLTLE
T WPIDHEELTE/BUE, 2L T
IPMUDRR XIS CTEIZZ ED, EE
FINCHRAESNIEELE WL ->THENT
L&2o

WPI T, Eh oD IRABAE
TLIES, ahFRd 524
FL. KOHTWET, ZHUz@EIFTUE,
WAlFHEXY), RAMNERTHAE
RRFEDIEHEDRR B TENDK
MEBWEEZETH, S IPMU
MEANLGIEZEI L. Ft
IZEf - REEs —DoBAERONT
HDEFHILTLET,

Kavli IPMUDY, THAxiic, EER

Kavli IPMU News No. 18 June 2012

NAFFMEEILED,. RES LW
IEBE ML TLANDSZE, FL
T mAREELTWDHONAZ EEDLD
SFRLTENET, T LTHDT,
CEEOEROIRADICHEERL.
FEETOIRBATTELLELT,
MO LDOEFVDEEL ST
EEICR



:/\\3 j—-lj-‘/ ¢ P_77y* Jonathan Dorfan

FRBPERMREZRAZEER - 2R

NUSA, 7Ly R, BEHER.
HRE DB R,

RN TV IRDOHREBE LS
ZEMEREINTLA AT YIPMUD
FEkh, BEFRLFICHS e TEN
EREBEOTHY FLIZH, EDIL
FERDEFBTCEEZBAZEZEE
IERRICBWEY, LY RBXUN
TUEREE EF0FEEHEICILTS
DELIze THIERIZE->TIDER
WHRETHY, EOTHY£7, FAlE
H7) - Tr7I)—D—BTHbHE
DU KERFIB EFEBEEZ LT
N EEABRLTWSZEEELLEL
¥4, 2L SafADVRRBIZEMEL
122ebdhY . SRARNERICT 7
=2zl EIZOELERWN
R RA £,

ZDEIIGRET, HDKYBHOER
LEIFEd, 7o NLUSADERES
LW —F—> w7 A7 VEERD
BRALTE. ROERRFZORTIC
HBZ LK, BZAONBRYDE
TIAERINEZTHAOEEDE
DERRFL . RELAFEICEENAZE
Wiz LEd,

A7VIPMUDHEEZREITHZ &
&, RESEEOENELTELD

T, ¥ C—RALTTICE-TcLD7%,
BRAIRANCIUISANEZBARE%
B BANIONLCBIRETY,
1999 F DT L7zA, FaILSLAC
(R&>7+—RigfiiEesR > 5 —)
DFRELTORENZDVWTRAELE
Rk, Ry v 7+ —RICERTXRE
YIEY - FHMOMEMEZLS LIS
HIEEBLDOEE LI, U, XY
VI —FREZOFvNRRIZIE, £
DR TEELFVZALNEARTO
ST —DH BT T LI, LD
L. 72X MEE (REIE7zLIE
BEFINTLS) HABELDDH
), ZTDOHERSLACERSY > T+ —R
KEREDEDZ DD TF D% F
ABIEHIENRRERNE LT (Z
ADEER, FrryEREETDLK
RIFMTENCHTUERDSDIE
& TIEEIZKY, KIPACHSEIREL
Flizo ZL TR YT+ —RiCOY Y
— - TIVRTH—R, RT4—T A
—VOMEKE, ZTOBRELDBNIH
REROEFMRECRBIENTE
Lo ZDIER, SR T+ —
RIEZODFOMETHRZ)—FL
TWET, ZOKDIZ10F VD
BTHLEAFIRT L EIITEERDT

ER

2007F ISLACO IR # B W H
H75 WMPEEZRA OBEEN DY
KIPACIZOWTOEMEHIZ, R
FIZEROMEPAZAIFR TSI LI
BALTEb AL EEINEL
120 BFERIHOHE, FAERT YT+
—RIZNARAYE—LAIZ&DH VRE
M & ST 5B NITIRBEH T
fotewd, BERW-LE LI, BRKE
HPRILEAICBPDREZILTT, HE
IERNSZEZ3IZRIT TV
ol ElEF=ET LI, 2 LT Flgs
CGE- BB TEAEERDREN
REOFERELTHRIZP>THEWY
Lo 5. OFHEIL, HERZFE
BN RZRRENERKERIAT
JIPMU & DR 1 DBIMR & EE T
EIRLDEND T ETT,
REBIZLO—E, BETESIZTW
£9. 2L Q2HEOR B LT RITE
DEIhZENTRWLE T,

* AISLACFT&E (1997-2007), HE2IZHBTE A
Motototh, XY - NT— URHEARED X
v — Y &R

% % BroadVision (7O —REY 3 >) #oalthE
THEDE—KRY - Fx~ (Pehong Chen) K& 7
7L (Adele) FAAH TV BARIZSE3I%5 15005 K
LEFMH L, HOMRAEMICKZOLER LT

HRATBIDKIPAC & 74 > TH 5 (JFFRPTRE DA
MEROERE LTEAEBL TN S,

39

Message



D\\/‘\JV'_ ) 7‘\5\/ I\\\77.|_'_|\\\ Roger Blandford

RYY T+ —FREHATIVRHFREFTERARR AR

BHRE, 7Ly R - ATUEA,
WNILHEEBE,
REIFITHIZRY >V T4+ — KK
DATVRRFREYIRS - FER
T IEPIF EROLI B DRIR =
HemhE Lo ZJICEDET, A
12EDhTIVRRFIDFERE. FTED
WREELTOBRR., 7ATAT7H5
BT OY /N FEEEBTE
MINBIZELRER. 2L TEYDIT
R2REENHASN LR 5T GER
HERLHEVORBLSLVLVEEZBILE
Lizo TNETRLESIZZ EIZFAD
FNETBEZATHY)FTH, £
TLyR-ATVEAEATIERIZEK
LR ERBLIC R AN
TSR EBER oo T A EB L E
ER

O, FEATVHEALEEDE
MEBEABEENIZEEL, FTLWLWE
E(=rERL. ILLWARFAZE S
BFERTRE LI, BEIEHITES
L. BERVBIEZ L0l EE
HICEE LW ETLIz 7o, PR

40

DATIVIRRFEFEICToIEB DR
BEolLWIETLIc, MEFEREY
EY¥, FHHICEMRLUIMERATIEY
RILBT 2R HY ETH. o
8ODMEMBEL 77 —IZELT
Y. BIRIENTVEHHOZIET 28
NHBHIODHEELHSIFERFED
FLUOABEERD2OODEBRAEES
. ETOHNT VIR EEESES
TN TREIhEND L1,
MUTA, TDOEIRRET, 2
DREIZSITEIEIFFAIZEST
KEREVTY, INEFTHT IR
Fi773X)—¢ LTRICBIEEWIZED
TE->TEELIZL, THIESHEES
FomlbSNsZEAEELTLET,
BRI, PRI (FHEBLT
WETH, T RBOEEE
Lo TWET, ZORTHFERRY
BB WEREZ L DH LRI ADIHRF
DEEWFASHTY, DL ERL
HLETEd, SBRoBHEERME
. FLBICIEESLHHERBVET
M ELAIZLTWET, AHIEE®

Kavli IPMU News No. 18 June 2012

TEDTEVET, ZLT £H2xL
THEERATY - T7I—"~,



:/“3_:/‘\ * I7Z7¢/7J_ George Efstathiou

TrTVyIRENT I FERMARR AR

D7 VHEF7 73U =20 T
EbLEI’HY & LIz FAT-BEDIFRET
IS HEF CREYEZ TRLE WV
WATTLIze TIA, 2NLLhZ &I
HLIRAW TIEH) £ A FEIRED
HEEGLTIZICEZS/zbIf T
Noe LA L. KTABE, ZOHE
RIS EIRTIEHY FBATL
foo i, RIEHAIEZ S & T0M(E
SEROHELZ LRI NILRYEE
ALy WAWAEZRITNIERY) £
Ao LHOLIZIZVWBDIERERIRA
BT, ETHEBNRL TTICMAS
EELFELTVETL. Emli>(aE
LTWET, TTH S, BIZEILAY
MRWES T,

LA L. Oy —hnscsilREY
F9E AIEDHRBEEITEH T
EENRLOTHY . 2TOHT UH
FERROBICIZEISBWR RN E
RIZTEDHN>TLET, LaL, FA
12BN 7 URERRTIC BT 5588
ZHo EEESEONLDTIERLD
ERBWET, FATBIEATVIRERTD

FIRELTEDIEEBRTANET
[FmWhEBWET, BETHE, B
777 )—D—BTHB LI
ZNIFTHRBETEN, FafcbldT7
SV—ELTDEEDEMEEZSH
ENTEBDTIERLD, FhTcBIEZ
NEBRRTHRETHBHEER T
IPMUET LY R - ATVEK, 8L
A7 VBRI YT )y YV REERE
LTsmWELLETET, FHIEET
HEER, REDZEDRVEZ(C
WHETWET, E5bHYHAESITTN
L7

41

Message



:/77.‘-'714 ) I)—_Lrj Xiaoway Liu

ERREDTVRX - REYEHER ARAE

FRRFHAT VR ZF - RIFYIE
FHEAMEREZLTHLLT 72—
D—BxHEBALIZExhTISA
ERIIEEBRICOD LY BHRWEL
E

IEEBSLLWEUVERLTLE
T, RITETIFEEST TEY 3>
EHFEAHFTHEME - KAWL
FOHNDZDITTTN S, BAIGEK
TRYUDKBERETT, ERXFL
AN B20EHD1898FIZEIN SN
THETRIOHBERF T, MWK
PSR, BROELmICIIES ., 3T
LWiHgIcarbEr>TsWET, %
LTEHRBEMIONZES1ZA T
IPMUIEHA T S IZ RO ERAIHT
EHTHY., PEIZEWLTKIAALF
RTh) £, MIFFRATISEICSEE
ANAEELUTHRBLTEY 9, KIAA
DEFREERIR T DE50% L _EAH
EiEEX L9, A7VIPMUTHER
B LB VWIAREDE G N FERE
ETd,

LT, FATBIEZDESEWED

42

BEHTEZDOREEBFLTLEEBN
9, bz ADLSI EENE
BIlexREBELCBVLET, [k,
ZLDRTH AL, BITESZENT
XLEELTVWET, HIL<T772
D—n—Behonfclex L&Y ER
WLET, BVEBRLETH, ZOHL
WERZAIBIEARHEIIEATEY &
o W7 UESA. BT VREFT7 73
—IZZORBES LWEYME W2
X, BHYHESTEVE LT, BERIC
HO—F, BRHEHMODSELHL
EIFEYS

Kavli IPMU News No. 18 June 2012




:.IUT\/ ° '-7'_ Yue-Liang Wu

RENERA 7 VERMEFWER AR

BIELS TV ET, BHBE.
TEA, NLEERICBILAL LT
E

Hh7Y) - T7I)—D—BELT,
T AV N—% T 5 EIEFAD
RELEVNTHY, BELTHLETA
THYNET, REHALELIZELDIC,
IPMU ($F075 ERBRICHFRIZA SN
ToMARFTIC AR £ Lice F7oy AT
IPMU (8 BRI E KB
BREFEODIT61=— 7 R WREA
T9, SH., AlcbICIZERYES
IZEVRESNIZLDTATATHH
DETH, ZNOIE—H TIERERE
ZUCE-TEINDZREND Y, A
TIEERIZEBTAMNRETY, Z
NHATVIPMUN L=~ ThHHIE
T3, h7JIPMUIZETHERS
BODIFTTLEY, BL. BEDEZ
ABIMTIIAFTATHY ., Z2dHnid
EBWET, ST TATAT7DER
D=2, FT=BIZIEFEREAD S
DEENMDETTN, KEELVOHK
FOMRESILAEE, EoI121ED

TVEEEGS ETEHENZDRE
EEWET,

icblzE iz, A7VIPMUD, F
BlEEDLIICtBE>7-Dh, FHIL
BELMEOA > TL—2 3 FELIS
REOIEFERFHEIZEDLIIZLT
EALLIZDD, BEAIBEDFEIL
KYPENEPELTHSTETLDS
D RRTFOEEDRIRITMAD,
R IF—ELT R IZIE3ER B
D0, EWSTIIRAMLEERIZE
BERSTWAZEEH>THEY XY,
NBIEETRTHREETHY .
TUIPMUTZIT T, DD D
H7Y - T 72 —DEFTTHIFE
INTHEVET,

WEoT, FATBITIFFICHER L, I
B NIECZLOBENHY 75
ERT % TORI2ED 57012 (20T
KIBDHHETT, H7UIPMUIEH
ERFBROAT ) IERYEE AT
(KITPC) RUIERAZDKIAAIZH
BERIZEHAWT 73 =X N—=T
T E-T SHROBRLMERH D

MREZNELOCRETT, RERIT
KITPCOZM T AT I LIZIEFHEN S
DEMENEZ KT TH Y, [Tk
ATVIPMUDSDSINELEICIBER
H5EEF/HLET. AT VIPMUD
SRMROEINEFRWLET H
WRESTENELT,

43

Message



):Il_u_l 'fEFU-%: prXE - 00z BRI RERYES

Kavli IPMU EI##ER

FADOBEDT - 2HRDEISERNFER T FFIC
=0 IRXILF—DOWUER, FHELEWHRIZES -
oA > 7 L—23 Y ORBIREEICEEKDH ) £ 9,
HEO2FTCT7—ATA MEDR BT IEBHERED
Hyper Suprime-Cam|Z K 2 L3RI —~ A 12k V),
= IXIILF—ICET2HENELSNEDTIERL
MEB->TWET, ¥—_A TE2ESTHEDL DIR
AR ERBEIAEL T, EAL Y XRZ@ELT
BEVEODHZRA LY. FLFEHERBHORNY
EFHATAZLICEY AT L—> a3 VEDRAE
TIEDREMAIRA 5. LiteBIRD & L > /NEUERIETZ D
TRV MISMLTWET, HFMETIE BT
)L F —IRARIFREE D NI RETBHREF ISR

LHCPHEMMEDENDIFREZIT> T Lice Wb
B R - 2SR O BRI T . FHOIMEE
RESIZRIL LAY —J7TRILF—H, 1T L
—>avEs|ERILTVWS [HT] b, RRTYE
FOMEIRIZEB->TWE T, RNUTYEZDER
FEED LTINS DMRNMTASDIFREEE L
EER-oTWWE T,

44 Kavli IPMU News No. 18 June 2012



E# FEZ aBL-howE  HRNE: EBEFE

BLIWmEs

FATERRTT) —RBE L P2 DgEFIZET 5%
BRICOVWTHIREZT>TWET, BETIE, 774
V) —REDERTHEETT 7« Y REDERXK
TTRBICEICEKE L > T E T, ZoidCharie
Pressley F/DMZ90FERBIED SIHRA RO N E L
fot, AETH qIBECKRIROLMMERIRL EHRLR
AED LRGN TNELED T, FAITRFIZ. RED

. —
*ﬁﬁmﬁl WL sccx-0vs HRASH BRYESF

BLIWmEs

AR L B2 2EmOEHEIC. BNIMERASH Y
7, BEENERELEZ % L BEMEDEEERILE
ETHHEELDIELET, L L. BRIRMEDRE
NEP, BNOXT—IL, AXEAY— L DEEMESE,
EZBDNEZEITRLUSY) 9, 2., BERES
BFHETDHZEIZE>THIZIZEZADANEMELHTE
F9. BIZIE CP- 7L —N—DBNOREDR S S
BT« —/BERENZ D TY, k. BREWILS

HEEBREVSBRRLNOMEET>TULET,

Mo, BEEDK D BREECFUAMNELLDOD &
WO ZEZBRLTVWELLLWEBZATWET,

45

Our Team



Interview

JLwk - Hh7

12K

mMEF Fhl F

F—A7OF, /LI —TED

Fil IPMUIZEBE S LULWE4E
DETIN ARV YAV iR I
T LI —EhHINESEEhE
TWliEEd, afcbid B
TV 72U —2smL iz
ZEE, ZOHH, tOMEET
MLRTWIEW T RS AZE
SEZWLIcZEERETHEAT
WEd, ZoFRBLSLWLWIFIY
—SFEB IRV HEERN R
HOMEAEET, TDO—BER
STHRIFETHEL BTN T
ZMUE, BT IPMU 120722
Ll TRoNEIZERBS L
WRHEAD LS 1B A 7, T
D7 7I)—ICMbot-DidEE
EWIEWeh o TIH, D
FEIIZOLS RN H B
IZ2OWTHBILEEDLE TV
EESD
Hh7Y FrsdbbhHureSEs
hETWEEET, ZTORIEH
BEHRELTWBIET,
X IPMU 2 A7 B DFFZEFT Y

JLy R AT)EAEN T HED
AlpETHY . 2RTY., /LU —
EFENoT7X)AANT, YEFEE, £
ER, MROY —5 1/5=%

/w)%‘fkﬁ‘\(“* ¢
DY) Tdo /I
I =R
;41‘# (20084F)., #
l/ AT LRI VRED S LEE L
5 (2009%). KET7Z> 7 ) viHE
MHEIRZ - ) —F—IC q)na/\
D7 —8 (20114), H—*F 5
EBAYIL 20114F), /v o’/\?f
AOKRENLEEEES (20114F),

Kavli IPMU News No. 18 June 2012

s

7I)—D—BEotlERmKR
ZEONLLBoTWET,
L TlE, EDOXIICHRERS
ni-oh, FnHoEH LTHF
AXETLILICEERERFIIN
12D DULEBTELWICIZITET
Do
Hh7 BOEEL»SZSLST
LICHER AR bSO oL B E
o 0 D BROESTK
FTESIENBERLTLSD
TL&Do ZITIEBRDER S
BOWHERAHIRNELSHHY
Flico A—OTICEE—BIN
ThDESICBERELE L
Ml FAFEL—EHAF—O7
ERIZZEND)EFRA. BHR
1-LHDTY,
Hh7) BLWEICIEZE2 K%
BYEY 9, ZhidzniLkiE
S5LWHRTT, DB/
JIEREEDZDEIET S
e lanr -7z, ZBRILT
ZOBATLE LI L, iNE
CHIZHOWBENRZIHDT
L7z
il BERE\EEBRLETLID?
Hh7Y BEERHINSEREILH
WEBATLI. LA L, BRI
ELL BRETRICEL TV E
Lico RRICIEREBEEZ1T /2,
RENESTILRA TR D
Td, ZNUIH L TEHHDT
LIch\ BiZidEknledbdl)
L7
il EALERYHI-DT
TH?
Hh7 BRI BIRERK



BAHOBHHE5, AL DOFRER
THHHERXRDRD HFADRITE
ATWE LTz FATZEDH LT
W5 ERAYDORATHED (T A
RATRIZDTY, FIIRD) 2
vIFyIhnREREHTWEL
D, BB IEESTRERADE
IZENS LY, ZDFZIZEEEY
W ERRITLE LT, &
DRUTIZIELD 72D T, Al
DT, LHIZBELLILD
ToOAESHNTWR, TN
BELDTY, EATHLRBR
TL7

Ml FArTHEAELI, H
BIEERERICE R EA E—
HICES R ZAEEBATWZZ ST
EXCS

BHLTED R RERER

H7) TR EOR A L
T — LS oHW
T RUICHOIEEIIAREZY)
DEITZET, ZNHhLIRANE
REIMFTEILS LIS RESEE
BITENIEREIE) £ Lz, K
LIcEBETEHYEEATL
M MBRIEEAR) F LI, =N
DOoEENIRE) LT, B
RAYVI) Y ORDVIZARKRIT R
WMEbLN, HADFKEEBE®FE
BECNZR Ty IDERAICE
BLELID, FABIEZ DR
Ro7Vry s (RemkL, &
JEE BN TRRERIZERE LT
b)) FELELF LI, #NE
BUORBTLI, RICBATE

EXBHTRINSE, Az L
IT2ZENTELEVWSEERS
AN BT,

L FHhLKRFIITE. Y
BERNE LIz, BRETTH?
H7) FFEARI EIZHER
DHYE LIze DIEFPERICS
AEEAESHS>TWDTY, EF
R LEDEEAIEEAD
NEd, L LZoL%ah -7
IFYBN—FEREVZEDD D
S1eh 5T, YMEFIEEZAMA
IO RIZOERAR LT E
o FAEPBEHFITVLDOHE
1228 FE LI, Z77RICIERAE
NIALD WD 2T2DT, &T
HE LM -7 TT .

il Z0®%7XIHANELIE
BRDENFZDTTR?

Hh7Y 25T, ORIE/IL
T —IIR> TR EFEIE T BRI
1B3EBY Y75V AAIEA
TLWE L. BORBE5IEM
ST eI, BB TITEL
FNITR>TLESTZDTY (X
o

il %33E, THHEIIL
EINTCDLERTLS
H7) 1Ev, £5 Tl L
L. DB T7AUHITE->TE
T, FEA DV ATZED T (ZA
WELTzo ROWIET A AT
EELID, KEETILR>TE
F Lo AP TLBERNIIR
DANTLAHEY £ LTze LAL.
R BFEAGH 7 BES TR

HEEDOEBRT, HYT74LT7REN
— L —ROBBEFEHELTLET,

Interview



EDEZATD T A HIZFEFZD
[F. ZDEWELDIDITTIFEL,
BDEBRT LIz, —2IdES
T, YREASHIZTAUAIIET
Y ANHYNE LI £ LTHY
THLZTIE—BEIFEORNED
MMl ZzoEAEbEIELOT
ZBAMT L,

Hh7) YT,

Ml Hifzid, WET, D
EEADIGHTTY, RLFvy
V7% BHHT, ETHRTIEN
FlLit. Z LTHE%ERILITS
ZEERLEINE LI, ZOED
FELOLOIDLBELWZIT R
WTL&2D ZOL LD EBN
UST-EHEICDOWTHEY LD
TIh,

ABEDORIIZESFIIEDIDIC

H7Y FRIIONWTIE, B
[FEARVEZEATOE LT,
BIIEEFBLUTHMELELNU
DT EER)IIWEBSTUVE
Lo AN REIZHI-ZARE
EEFNITIZWEB->TW DT
To BETARKERRINE DT
SHEIAEFRIZLLD EWLHEREE
REOHEEHTWE LI, LT
20004 (B4 5mA L. MUl
MoDE2ERIBTHEENTHN
Lo ZNUEID L HEEE
DHREEIZHRDTOELIA,
MR DB LD Id=E
DFHEDZ LT,

MMl Z<OMAIZESLICHE

48

NENB LRI LI LTEE
LESELETH, ZDRTHR
T-OHHIFEEL>TULE T,
H7Y) REREBICHIS, &
WERICH LTEERZEITE
BamTAZEIdE LW EE
BICEZATEE Lico EARMNICIE
INZZFIBENLTNB I ER
DTY, TN ZHT-BENER
REAZELTWAERTY.
Ml ZORIEECELNTHY
*7,

Hh7) FFBIFRKERP T
WETS

il FRICKLIZbDTY, &
BRI TN RE LTREYE
2 S/ YAIVR, AR,
ERYEFED 4 DB 5 EIENT
ERIIODWTHDLEKRA DY) £
kR

Hh7) BILzonBH,N—FH
HWEBo7ahnTe, BRAH
TEMNRHER., RIIIOHER
N—FRFTELNBE T, X
RKOFANLL I RNEDRD
T, EARKRIZIIDDD RN
SHIZZEIERETTA, AE
DERIZIDT ENEEBoNn
LTHAHIEEEELTLETD,
ANEOELIE, BALFEHZE
BLEDEBNTBEERTEHHY)
£9, 2 LT Z@mPEZILKR
ZHORNZOERTHLE B
E3

U BALRELCIEEEFELTLE
T (EW. RIS, AT UEIZD
WTALBRELW LT ET D,
Hh7Y  HTVEBIEREYEE,

F/HAT VR, BREEFD3H
FIZEZoNET, RHORELD
DhoRb/NERLD, FHE
HRDLDETEATVWET, 7/
YATVRISFEBICH LLDEF
TEH, FELEWIIEDABENE
ZBELTVWAEBLET, WMNidm
WERLEMR AT LD—DT
TN ZDOEBBRIZOVWTHES
LTLWT RIZHESEONET,
ZOMWRERNBIET TRIZIIDD
DIEENTLBTLELED TN
Mo, FEHICOWT ZoH
AR, E@pIIOWLWThok
MEEED D EHEICEALE
BULET,

Ml Aok, AT UIRER
DEEIZOWT, iDL EICiE
A% EEFRVERTT 0
Hh7Y ZOEYT, @xLABS
WREEITRLTE>TEW 7%
WEELTWET, FAfchIZTE
3281, AT VRN R
L. BiZhL. REBOMEEITD
ZERFIETHIETT, i
SFREEDDLEIEAERIET
T, LS, +TEEED
niE, 2HEVEEE EIFTT
TH RAMAREZEEZ OIS
ONDEDNRDEDBTT,
il £dhz8Y) T,
Hh7) TnH HRE—ED
EESNA KD IZRAIEAVERIL
TWAEABD—DTLT, BE%
STBNEEAIL FATBIFRIE
EIELTEY, ETEKELTAT
LORREEREIBES SR
FOBEDOEELEELTLS

Kavli IPMU News No. 18 June 2012

HHTY,

il SBEDARYMIEEFRL
FIH, —HEE/o/ T LA
TLLODM?HRIBREIZRDNIC
ZETLLOD?

ETHELDI-ATYIPMUZR
ARk

Hh7Y BEREIZESWLLE
TEFETHEBEBLLWIETLT,
WIBICEOB LT W&, R
BELRIEERHLTVET, B
FICHEKREBFH T, £/-FA7k
LOEEICOVWTHEKERE-
TWefigf o 2T BE
ZBERTNULREADREDK
R IBFIZLZHDTEH D,
NIFBHTEERIEILDT
ED

il BEICBSWLIEBT—
EICO YIRS ILICHE LA,
ZHUIWLH D TLIZD?

Hh7Y ETHLRM--TT L,
ZOWD ZEE MDA T UIERT
E—HBICITO Z LI ETHRES
ERBLET, MDAEFETIEIC
£, Bub KomnEH 471
TATEBLIED DY E£T, T
2B 3R 2 ZM DB AR
BIETHIOWD T EEZRAATN
9, T/ VAT REHRERS
Tld, BBV ACELESDIRER
FTCH72{Z DOFE TR BT~
EIENSRH) F LTz, FTEE
DEEHE W ST L O RREIFET
DKLV FEEREZFRFOTL LD
L. EDICRAEYEZIZEST
LB T HRE TS



ML &<zneE)TT, R
LT7ATATRHDOANIch, Ok
S>EFBERUBBICN LTES
BERIZF TV, 2<{ER
57 7A—FETHANIBERS
TEHEETHETRITETHRER
ENETL. ERALCHEELE
SHERT TA—FTEZ(HD
ZLIZi) &S, TIhn, v
R TLRRARETHOMRE
252EIE DRATBIZES
TBHTEBRIETT, 2L
BHIFHATLI, RBDET,
BRIZDAEC—FIZEZELIEE
STEIZANTZBA T {EAVEL
1o
H7) Z5TETD. HYHED
TEWET,
Ml Hal-oFELAIFHERR
2Tl FNREBLH T,
ZLDNIBERBEISE R LT,

ZTOBHOFHO—RFEERTOD
HRT-DAE—=FHELCTLT,
BTHADPRICBTA—IL a2 LD
LT, HBRIZDAE—=FHNETH
R -olcbE->TE% L, H7%
OB/ NERBENLTEHENT
WT RBFS L oo EBULET,
Hh7Y Z5EoTLRE, B
FLETS

L =T, 2AZHEDYDE
Hhdh') L. S0 EEKIE
HlEBBHE TN, F-64
REZAITIT>TWIZW=Z &
FHEERSLET OB
ROA7VHEEFA B DR
HEOET, hhoREART
IDEENT ARMES LWL BEREFC
ZEEARLGIZELAILTVET,
H7Y SENEERZITE LR
TCLTce ®RTIIZITRFICES
LicWEBWEd, HATIHEL

SNRWNEERES LWEESE
T, ARICENTST OB AN
IREIR T, AITHRYEISFT
LEWEd, HlD)—5—>
YTDHET, REREBENEN
LIEEHARL. BELTULE
L HYHES TSV LI,

49

Interview



A7VBYEEFEARBEE SR
RU—MBESRHE

IPMUILKE AT HHDOFHIZ LS
HESRUEZI, RFEAR1HI AT
DB EEEFEREE (Kavli IPMU)
Y ELIe TNETLRLT201245
B10HOFRIN0KLY ., HRAFMAF
N AR WTH T ) BT E
MREEDSXEmLHY ThNE LI,
HELD R F IEDirector’s Corner (p. 29
-3 %, FLoNLEBER, BHBE.
ROREDHRDAE—F [EMessage
(p.32-43) 2B T,

7o, AHF#E, ERAXERHF v
YINZADFREHBR—IIZEWT, HE

LB ROFER S
—

TIVRTF—READFERS

50

WAMBRERDE TR —REES
[FEHAALOC] ZELEL, 8
DHIZHATVHEORIEETERD T LY
R-AT7VRIZEBRAE—=FEO/N—h-
IVESRIZLAHMEOBND DY, %
DOENILEERD [T /cblE=a—H)
IHSEENTZON?], RIZRY > T+
—RRENT RN FRAEFEHRIFRT
R, OYvy— -7 IVRT74+—RZAD
[ 75y oR—IL— I_RTDEDY I, 3
LWAEY DI —] LT 22DO0ED
ThnElic. SMEIE350BEHA,
BRT LT,

HLEER, 7LyF - H7VREFHR
Bz RBEHHE

A7 VEEEFEMREETLD SR
HoFH, SBIHDF&, NLUEHR
ETLy R - AT RASEHEBENICEH
EEHREXELRMGELEL, HT
DERloON—k - AVEBER, BIER
REERSEMRAAMROMNERER
AXELEER, KEA-LYX - N—
7 L —EIUN RO HAREZNFRED
BEITLE LI, FHREEHITFEHEX
XEBRIERESRE SN2 DRME
BokFid, BUTA > y—3yhTLE
http://nettv.gov-online.go.jp/prg/
prg6156.html THREETE£d, 7.

F5Director’s Corner (p. 29 - 31)T®H
B ElfonTunEd,

B Ik % T 2 X %, Prime Focus
Spectrograph (PFS) D&kt &
=

201243R19H. 20H » 2H &,
TRXANTAERTIZEH L TSUMIRe
(Subaru Measurement of Images and
Redshifts) DR T —~<D—D2TdHh 5B
R 0LE8 PFS OBt EE SN
fifEsnE Ll ZOBERIZELTH
HNDORXZEEKMEFIRD 52 5ZE
EDERBERBT PFS (FSHBRERZE
Z LU TERREPEIEC 2 L) £,

Kavli IPMU News No. 18 June 2012

SUMIRel FHOD IR E K REHFZ
AT ZEEBRE L TKavli IPMU D
LB R A R OMREL LTEHSNT
Was70Y o bC REMN - RERF
B =@EIc &) REIRTREARIIET
A7 24 (FIRST7AZZL) D—2IC
BESNZ Lo 27OV Tl
BEICHBINRE A X — > 7358 Hyper
Suprime-Cam (HSC) OBENEATL
£, PRSHEARGKE - BRERFEICED
ZEIZKY), BRAMROERH’EARFT
B

PFSIENTADX 77 7ILIEICH
LZEMNAXADTIEAEREICEHI
N, BEIRLEF—0KE, FA0E
b. Z L TERRDIRARCT > ROXS
WINDOREDHBLENE LTIFARE
TWET, PRSEHEE T ZEBRIARF —
LiZid, BAROKavli IPMU IZIIZ, &
BRI R S RSB R AT
(ASIAA) . KED NASA & v et
WZeRT (NASA JPL). B 74 L=7T
Bxz, 7y bR, Yarx.
RTERVAKRE, 7IVADNIILEAD
RIEYBEZMEA (LAM), 7I2LD
Yoo OXRFE, TIVILEILREY
BRI (LNA) REASIL T E
ED

$E6EICRR - Kavli IPMU& R —#% 38
= [FHEZRAE] R

20R2F4RARICTERMEHDT I 2
LHIZVZZILR—=ILIZEWT, HRK
FFEEKIE ICRR) &Kavli IPMU
HEDOER—KFBER [THEHAR

FRETIET IR



] rBfESNELT. 20 U—XD
ER—MEBERIIBESLNCHE
SN, SET6EE*ONMZ LT,
ICRR TR T, Kavli IPMU OFEFEHFRE
HFHNLREARESAIZLLBEEDRE
EICRREIBRDFIBBESADEE &
IRLF—H U RRICKVBRFEHEZR
%) ICHE, Kavli IPMU B EZIROE
FREAD[[THN] OIEHNKLZA]
EBELTSUMIReTAY 7 N4 858 E
ITWE LI, HEROERIGETIE
ZLOEBHIROZL, SNEIFKRE
MR LIERF T LI

TIEBLER. MEAFEAVIARE
BANZATh

Kavli IPMU RHEEZROEHESA
EHRLDETERRRE, BERAF,
URXBDMEF —Lld, EFTAD
BIEMORBRAEEP N SR F—LA
DR LTCEI-REBZRITA N ARE 2
SHRE 188 RTHENFEREZEKRT
BHIEICKY, TIEBEEBTOIRN
ERTORBNLHELFENICTDD
THIILE LT, MEXPREZER
THILICKNZHEBERENRKR25E
bWEINSID, Sk RPDOFM
RBENE A RO BE DRI
RECEBI S EDHFINTLES,

FAERIE IR DS0FR O R % MREA - Wit
DERNBIRNOFE—IRHE

BaPERLTE BARAFRTIEMME
HIEENIENS] ZETREZER
Mo Ed, EEE—EBELIEZDER
FEFRNTYEZICERL. [ BRI
FREDIEN] IS TRANRZZDN %
RAIZIERE L. 2008 F/ —~ILYE
FEIEEZE LI, LY LEEERIDR
EXBREOHZPHFEREGOEY D
BRIZIGZDEETILEATES, [4
Al b TLE LT,

02, Kavli IPMU ORISR &

KEA)T7HINZTKREN=T7L—KD
RFERTAE, EDER (135F) AL
FEEEmA IR T 5 EICkY 2D [H]
Al ZITRTHE—NICIRA S EFREIR
EL. SOFROBEEZMRLELT
ZOFIE 6 B 218IZKE D Physical
Review Letters 5B EH S, £7-
HWEMDTFLBAULEEORED
Bz 5I< 2 e HifF S5 “Editor’s
Suggestion” & LTHY ElfonElL
Too FILAFEICBRINIREIDHD
SRHISEEIREMXERATHERT
% Physics (http://physics.aps.org/) @
Synopsis IZHE ElfonELice 2o
IRARICDONT, 68 8 HIZERKE
A v N ZATHILEER &OED &
BEADHEFEL, TERENMTHONE
L7z

=

BEAREFSNILIEHE DA

FAEYR - ZRNRN—FLEERREEM
NE—MESLRBEHERES MO
WMAPF—L, FL—N—EFE

2012 6H20H. 7Y R bvRE
4% T Kavli IPMU O EFHERE% 3
BTAEY R - AN—=TILEAE, TFY
ARFHIET Kavli IPMU D EE £k
BEMREDNRE—ESAHNSIIL
TWLWABWMAP (7q)LF>2/ > 3170
REFERER) ERMRTF—LEYs
VR IRT RV ARZBEDF v —ILX-
RAEY FEAIZ2012F DT —N—F
B 2 (Gruber Cosmology Prize) #°
BEINLENREINE LIS

I —N—BILREDIEEFH KT
HBTIN—N—EIZKYERILEN, A
BOHEBIIFES L5209 % (FH

TAEYR  ARN—FILEEMRE () LIVME—HES
ERBFIHARE (B)

i OEECTFE BRENE EER X
HOKEF) OZEEIBFEONET,
WMAP F—LAZE Y 7> DFEY KT
HHFHEEHHOBERENTORBE
EFRENICEHI-ZEICE>T, FEHD
Fho, HBPER, T U TFBEIMAEIC
DLWTINETIZHRWEETHLNIC
L. ZTOWREEIZBROFEHBDIE
EETNER>TWET, JIL—N—§F
RUEEF—LAZ DO EBRRIZE>TF
DA TFICESVEREEE -5 L7-2
EEFHEL., SEOZEERELTVE
T BENIE201258H21HICFES
nTWET,

AEEE

Kavli IPMU & 4= #f 3¢ & O Sergey
Galkinc AN ER VY EITRIKE
(MIPT) DA /=3 3> - SRS
3 - B RUERIRICERE L E LT
IPMU 7 £ H3 8 (£ 200945 B8 1H —
201248 30HTLT

BAISE

A5 IPMU News TS EIBETE L
Ao LI LIOIWMERTEENES
D FEATURE iLHE(d, #MAICLYEIZIE
HEnsZellnm)&lico 8FULT
FIELEYS

51

News



Kavli Institute for the Physics and Mathematics of the Universe

HTVBE BT R

=\ V L I # World Premier International Research Center Initiative

=R TURLARRRT A 54
7 Todai Institutes for Advanced Study g The University of Tokyo
RRRFEREEFEN
NEWS BN QY .- 2012

SRR

FRIEBENTT wavi pmusns

EREIRE 13y’ = + a, X + 3y X + ap & LW ARATENN L REEIE T
BHIOME(F—2X EEE) T, DR TERFELR0) DK | 7 4R HiR
RO TEN, BERPICIEE THELUVARSRE G > TULE T, BIZILE
R (x. YEENTA & DBEHR D) OBIIBROBLEROKLHY ., TN
HERBATIUEI00 T RAAHE BX 52 EICH>TWE 3 (BSDFE), E<LT
LI BANT - EFELERBNETH o

RS
1 u
! "y
L 3R
a4 k4 | J'-.E_q,jlq.p'l" |;-"-|'lt" e e = .
Lk F 1S Ao £ Ol EE
Kavli IPMU News No. 18 June 2012
©Kavli Institute for the Physics and Mathematics of the Universe, 2012
All right reserved
Published by Kavli Institute for the Physics and Mathematics of the Universe Chief Editor Kenzo Nakamura
Todai Institutes for Advanced Study Production Cooperation Matsueda Printing Inc.

The University of Tokyo
5-1-5 Kashiwanoha, Kashiwa, Chiba pref., 277-8583, Japan
phone: +81-4-7136-4940 fax: +81-4-7136-4941
17 RRAKRFEBRSSEWRA A7) BEEFEMREE
TEEHMHEDES-1-5 T277-8583
BEE 1 04-7136-4940 77 v X1 04-7136-4941
http://www.ipmu.jp/
press@ipmu.jp ISSN1882-7721



