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Director's Corner

Dreams Come True

IPMU is an ambitious project of its own. We are
trying to build a first-rate research institution from
scratch in a very short time. We need scientists
from different disciplines —astronomy, physics, and
mathematics— to work together towards the common
goal of solving cosmic mysteries. We want to make
the place truly international in a way not happened
before in Japan. All of these ambitions need one
important common ingredient: an attractive and
carefully designed place to work.

Now IPMU research building is complete and we
have our home. Not only that, we believe that this
building will help us greatly in achieving our ambitions.
As Prof. Ohno, the architect of the building, describes
in his article, it has many unique aspects for this
purpose.

First, all the offices are lined up in a spiral from the
3rd to 5th floor, making the three floors effectively a
single floor. This arrangement avoids the traditional
problem that people on different floors rarely see
each other. We intentionally mix people from different
disciplines in the office allocation. It also makes
everybody equal along the same spiral. This flat
organization is important for us because we'd like to
promote young minds to solve big mysteries.

Second, there is a big interaction area inside the
spiral covered with skylight. It is filled with natural light
that feels surprisingly soft and warm. This is where
scientists from different disciplines, cultures, languages,

and expertise share problems and solutions. It is

Director of IPMU
Hitoshi Murayama

furnished in a very casual and informal fashion for
spontaneous discussions. And this is where everybody
gets together for daily teas at 3pm. It of course has
Espresso machines, making this place like a plaza in a
European city with cafés. It even has an obelisk! The
only missing piece may be a fountain.

Third, we paid careful attention to make sure
people coming from different cultures, languages,
and of different physical sizes feel comfortable. Al
the signage comes with English first. The ceilings are
much higher than most buildings in Japan to make
tall people feel comfortable. The lighting is partially
indirect not to distract people sensitive to light. Air
conditioning can be controlled in each office.

Finally, despite the bare concrete look from the
outside to match other buildings on the campus, it
uses light-color wood everywhere to give the interior
very cozy, warm, and comfortable atmosphere. It has
many places for small gatherings, seminars, and a
big lecture hall. People can work everywhere in this
building.

Dreams have come true. With such an attractive
place to work, | believe people from around the world
would want to come to IPMU. We are one big step

closer to become one of the leading research centers

in the world.

Director’s
Corner
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Spiraling Academia

— A Memorandum for the Design of the New IPMU Research Building

Hidetoshi Ohno

Architect of the IPMU Research Building

Professor at the Graduate School of Frontier Sciences, the University of Tokyo

As the design of this building progressed, it
eventually became apparent that it was associated
with [taly in various ways. When you enter a big
Hall, the central space in this building, and look back
towards the north side, your eye will be caught by
a glass box the size of a room hanging from the
ceiling. This is a hanging courtyard, named “the
Patio.” The purpose of this unfamiliar architectural
element is to bring light into the Hall, as it has little
direct connection to the outside. Sunlight reflected
from the walls of the Patio fills the Hall; together
with light from the other windows that open to the
sky, the Hall is illuminated in sunlight. A traditional
patio is often decorated with flowerpots and
covered in picture tiles. Likewise, the IPMU Patio
will be covered in mosaic tiles — a motif related
to astronomy was discussed with Prof. Aihara,
Deputy Director of IPMU. From the various options
suggested by Prof. Aihara, we chose the sketch of
the constellations depicted in the book, Sidereus
Nuncius (published in 1610) by the father of modern

astronomy, Galileo Galilei (1564-1642). With the
courtesy of Kanazawa Institute of Technology, we
have been able to transpose Galileo’s sketch of Orion
Nebula and Praesepe in blue ceramic paint (the circle
on this sketch is my intervention) on the tiles of the
Patio. | also learned during the selection of this work
that the construction year of this building — 2009

— was coincidentally the 400-year anniversary of
Galileo’s astronomical observations by telescope.

| thus decided to engrave Galileo’s quote, “The
universe is written in the language of mathematics”
on the entrance side of the central pillar in the Hall
(which | call “the Obelisk”). The quote was suggested
to me for its straightforward representation of the
philosophy behind the integration of physics and
mathematics at IPMU.

IPMU in the context of Kashiwa
campus

It is probably best to begin by starting with an
explanation of where this building is located on
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the Kashiwa campus. IPMU stands facing “the
Promenade” running East-West through the
campus, in line with the other department buildings.
Although it has not been clearly stipulated, there is a
rule concerning the buildings facing the Promenade.
First of all, the south wall of all the buildings must
be lined up along the Promenade and a colonnade
must be provided underneath. The roofline is also set
to a uniform height of approximately 31m. Exposed
concrete is the main architectural material used

for the exterior walls. With the abovementioned
conditions, it would have been impossible to provide
the gathering space encircled by individual offices (as
requested by the IMPU researchers) if the roofline

A courtyard “the Patio” is hanging over the Central Hall
Photo: Toshiharu Kitajima

was to be set at the height of 31m. So | may have
broken the rules just a bit here. However, a steel
pergola was set on top of the roof in order to try to
make up for this shortage of height.

Although it may seem to be just one building
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Contribution

among a row of buildings, it should be clearly stated
that the IPMU building holds a special place on

the Kashiwa campus. The road stretching from the
Tsukuba Express line Kashiwa-no-ha campus station
to Kashiwa station, bordered by rows of Zelkova
trees, is one of the main streets in the Kashiwa-no-
ha area. A little after this road passes the Customs
Training Institute and reaches the T-shaped crossing
in front of the campus, the road curves a little to the
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SPIRALING ACADEMIA 2008

west. Here, you will see the pergola straight in front
of you on the road, beyond the forest of the campus
(see a picture on p. 9). This building thus lies on axis
with the scenery of the district, and establishes one
of the representative views of Kashiwa campus. The
pergola is a necessary element for this purpose as
well.

A space for dialogue

The ideal institute as conceived by the IPMU
researchers involved individual offices encircling
a central hall where the researchers could gather
together and an exchange of academic ideas could
occur at any time. | was deeply impressed by this
ideal. This ideal claims that the university should be
an academia that holds dialogue at its foundation.
However, the universities we work at today have
somehow come to be academic factories, composed
of lecture halls, individual rooms, and laboratories
where only unidirectional communication in the

" A schematic sketch of SPIRALING ACADEMIA

lllustration: Hidetoshi Ohno

form of lectures are given from the professor to

the students. | felt as though the IPMU researchers’
passion towards a space of dialogue was a clear
objection against the contemporary idea of a
university’s facilities. We made various studies

with this concept for a new university building, and
concluded that a “house,” rather than the current
trend of a “factory,” was the ideal solution. The final
structure of the building resulted in research support
facilities on the first and second floors and individual
offices atop, encircling the Hall.

I have defined the space as a “Hall,” however, |
could perhaps call it an “urban plaza” as well - for,
most traditional “urban plazas” of the world have
been places where people of various backgrounds
gather to exchange things and knowledge. With
this concept established, we can now move to how
the literal metaphor of the “urban plaza” can be
transformed into an architectural form. The solution
we came up with was a “spiral space” combined
with a “crossing of diverse views.”
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Left: Aizu Sazae-do in Aizu-Wakamatsu City
Photo: Akihiro Yoshida

Right: Guggenheim Museum in New York
Photo: Hidetoshi Ohno

Spiral space

The individual offices encircling the “urban plaza”
of the Central Hall is arranged in a spiral fashion. To
describe this in more detail, the rooms are arranged
around the circumference of the square building,
with one row of rooms on one side of the square
lifted up diagonally one floor. In other words, by
going up the gentle slope of stairs from one side of
the building to the other, you can move up or down
one floor. Thus, by looping around the building
three times you can spiral up and pass along all
three floors of offices. This structure spatially realizes
the equality of all the members of the research
institute, and because your awareness is constantly
drawn towards the central Hall, it reinforces the
centrality of the Hall. This spiral structure actually
begins with the colonnade along the Promenade.
From the colonnade you go up the grand staircase
to the second floor entrance, following the stairs
curving up the exterior wall to the third floor, which

connects to the rows of individual offices and finally
reaches the pergola on top of the roof.

Spirals periodically appear in architectural
history as well. To begin with — to mention an

[talian example once again — the name of the all-
around genius Leonardo da Vinci (1453-1519)

first comes to mind. He is said to have found an
enormous possibility in spirals, and is thought to
have invented the idea for a helicopter with a
spiral rotary vane, the screw-pump (also said to
have been Archimedes' idea), and, in terms of
architecture, he is said to have been involved in
the design of the double spiral staircase in France’s
Chateau de Chambord. Spirals also appear in pre-
modern Japan, in an architectural style called the
Sazae-do, or turban shell hall. Because one of the
characteristics of Japanese traditional architecture
is that it did not develop vertically, this is an unusual
example. During the Edo period, many buildings in
the Kanto and Tohoku regions were built using the
Sazae-do style. The most famous and still existent
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Sazae-do style can be found in Aizu Wakamatsu
City, Fukushima Prefecture, in a building nicknamed
“Aizu Sazae-do” (officially named “Entsu Sanso-
do”). Thirty-three Kannon (Buddhist deity of mercy)
sculptures are set along the double spiral corridor
(where you can go up and down through different
routes), and the worshipper can make their rounds
to all thirty-three sculptures in turn. In other words,
it provides an instant pilgrimage. There are many
more examples in the twentieth century, one of
the most representative being Frank Lloyd Wright’s
(1867-1959) Guggenheim Museum (1959). Spirals
likely hold the power to create the experience of
unfolding space as it reaches infinitely upward, and
have thus continued to capture the hearts of many
an architect and craftsman across the world.

Architecture as a chain of places

The “urban plaza” at IPMU is characterized by
its spiraling line of movement, complemented by a

A spiral structure of the IPMU
building can be clearly seen
from this side.

Photo: Toshiharu Kitajima

“crossing of diverse views.” | believe architecture

is a device that offers a framework for human-
human relationships. Through the group of
windows opening out towards the Hall pierced by
the spiraling corridor, through the hanging Patio,
through the seminar rooms set in the eastern corner
of the hall (the fourth and fifth floors, which have
been named “the Balconies”), the multitudes of
researchers’ activities in the various places located in
diverse directions and heights will become visible to
each other. The residents of IPMU will thus become
involved in each other’s activities, and will learn to
realize themselves as members of their academia. |
also believe architecture is a device that provides a
framework for human-nature relationships. Those
who come to visit this building will be met with new
and unfamiliar views of the Kashiwa campus and
the landscape surrounding it. From the Loggia, you
are met with a view of a series of treetops lining the
road, from the grand staircase you see the pavement
of the Promenade stretching out below, from the
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The IPMU building as seen from
one of the main streets in the
Kashiwa-no-ha area.

Photo: Toshiharu Kitajima

Amphitheater on the rooftop you get a panoramic
view of Kashiwa-no-ha Park, from the stairwell
between the second and third floors you can see the
massive void of the Institute for Solid State Physics
building — looking at these familiar landscapes from
different heights and directions will make these
views appear in different contexts and meanings.

Views give character to a place. In a respect, this
building is composed of a chain of characteristic
places. This kind of spatial structure is something
that cannot be found in the Italian Renaissance and
is instead a characteristic component of Japanese
architecture and gardens.

It may be an unmerited anticipation — or rather,
a wishful fancy of an architect — but | am secretly
hoping that when the researchers at IPMU construct
their conception of the universe, and when they
tackle its mysteries, this building would have given
some sort of clue to their thinking.

Hidetoshi Ohno is Professor of Spatial Planning and Design at
Department of Socio-Cultural Environmental Studies, Graduate School of
Frontier Sciences, the University of Tokyo. He also holds a Professorship
at Department of Architecture, Faculty of Engineering, the University of
Tokyo. His many publications include Miegakuresuru Toshi (in Japanese,
coauthored with Fumihiko Maki et al.), Kajima Institute Publishing Co.,
Ltd., Tokyo, July 1980, and Shrinking Nippon (in Japanese), Kajima
Institute Publishing Co., Ltd., Tokyo, August 2008.
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Sky and Galaxy

— Roof Garden Lighting Design Concept

Akari Lisa Ishii

Lighting designer - Graphic designer

In designing lighting, the objective is always to
create a good ambience. Depending on the lighting,
one space or building can be grandiose, calm, festive,
or even intimate. Architects traditionally present
their architecture in a beautiful perspective image,
bathed in sunshine. It is our aim as lighting designers
to create another face at night. How to emphasize
the great character of the architecture, to satisfy all
functions, offer convenience to users, and, if possible,
add a little surprise only after sunset?

This project involved lighting a very unique rooftop
terrace. This terrace is more than just a place to
take a break; it features an amphitheater that brings
together researchers in a real center of scholarship.
This made it essential to create a lighting scheme
that could accommodate diverse needs, including
conferences and receptions. Given this, it was an
obvious step to highlight the characteristic pergola
and stair design, and symbolize IPMU’s philosophy
with light.

Lighting Design Concepts

As a site for researching the universe, the rooftop

lighting of the new institute facility was designed
with the themes of “sky and galaxy.” Details are as

follows:

1. The lighting fixtures were positioned low, in
consideration of the dark-sky and environment: To
avoid presenting an obstacle when looking up into
the night sky, and to minimize light escaping from
the surroundings, all lighting fixtures are positioned
at a low height or recessed in the wall.

2. Luminous feeling integrated in architecture: By
dissimulating lighting fixtures in the structures, a
neat appearance is guaranteed during the day.
Those hidden above the diagonal wall brighten
the amphitheater space indirectly. This creates
a comfortable lighting ambiance and shows up
people’s expressions better.

3. A welcoming, eye-catching feeling: The symbolic
pergola, visible when approaching from the station,
is floodlit in discreet blue, representing the sky.
Bollard lighting is reminiscent of the galaxy, and is
deployed next to the stairs, creating a cheerful and

welcoming atmosphere.
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A night view of IPMU research
building’s rooftop with “nebula
pattern” lighting.

Lighting design and photo:
Akari Lisa Ishii I.C.O.N.

A night view of IPMU research
building’s rooftop with “aurora
pattern” lighting.

Lighting design and photo:
Akari Lisa Ishii I.C.O.N.

4. Light where it is needed, for friendly operation:
Punctual lighting is installed, such as footlights
at the stairs and spotlights at the entrances for
better function and minimum installation. Al
lighting sources used—such as LED and compact
fluorescent lamp—are low-energy consuming.
They are controlled by a timer that is switched on
automatically at sunset and off at a certain time, to

help protect the environment.

Lz
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The pergola lighting has eight different programs,

which were defined after onsite trials. The “daily
pattern” is white when it is turned on, gradually
turning into light blue, and then finally into deep blue
as the time passes. “One-color patterns” in colors
such as fresh white or vivid turquoise blue are for
conferences. At special events, a “nebula pattern”
with randomly changing different nuances of blue,

or an “aurora pattern” with mild pastel colors are



also preset. | imagine that the Institute will take
advantage of these lights by choosing lighting that
suits the activity.

It is my hope that all users of the facility are able to
take a break on the rooftop at sunset, and relax with
the lighting. | hope they can refresh their thoughts

about the universe in this floodlit ambience, and

enjoy receptions under cheerful lights.

Finally, I would like to express my deepest
appreciation to all associated with this wonderful
project: IPMU’s directors and staff, especially Dr.
Hiroaki Aihara, Deputy Director; Prof. Hidetoshi Ohno,
the architect and his staff, as well as the contractors

and technicians on site.

.
I P M U INSTITUTE FOR THE PHYSICS AND
Ir/IATHEMATICS OF THE UNIVERSE

IPMU Windows to
Look Up the Universe

— Logo Graphic Design
Concept

Akari Lisa Ishii

When | was asked by Deputy
Director Dr. Hiroaki Aihara to
design a logo for this new institute,
which specializes in studies of the
universe, a diverse array of the vast,
mysterious and beautiful images of
the night sky came to mind. Some
were obvious, some ambiguous, and
others were unclear — like looking
for a star at an unfathomable
distance through a telescope. These
images encouraged me to create
seven options with different graphic
expressions.

One option symbolized the
collaboration between physics and
mathematics with a combination of
green of the earth and the blue of
the universe. Another represented
the orbit of planets and atomic
movements with several ovals. One
idea consisted of letters in dots

to represent a three-dimensional
image of energy and molecules.
Another consisted of a circle with
black and white contrast in liaison
with dark energy--- Graphic design-
wise, many experiments were made
by modifying typography to express
dynamism, by using negatives to
give a shining impression, and by
selecting different colors to suggest
academic development.

The final version is the one
above, selected by IPMU. It actually
consists of two options submitted
previously: the idea to look up at
the universe through a window
forming “IPMU” and a concept
clearly indicating the title with many
small circles representing planets
and speed. In addition, to give
the impression of breaking up the
regularity, a gradated light point is
used in lieu of the dot of the “I" at
the top. This was the embodiment
of the very first instinct to look
up into the starry sky through a
telescope, and its strong symbolism
may have attracted the decision
makers.

IPMU News No. 8 January 2010

Akari Lisa Ishii
also designed
the IPMU logo.

It was a great honor to contribute
to IPMU by graphic design. | hope
this new logo together with the
new facility will help the Institute
continue its development.

Akari Lisa Ishii is a lighting and graphic
designer. As President of .C.O.N. Inc. (http://
www.icon-lighting.com/), she is involved in
lighting design projects around the world. She
is also active in photography and painting,
giving lectures, and writing books. She has
published My Work, Fascinated by Lights
Lighting Project of Notre Dame de Paris (in
Japanese), Kodansha, Tokyo, November 2004
and City and Light -Enlightened Paris (in
Japanese), Suiyosha, Tokyo, January 2005.



Our Team

Andrel Mlkhallov Research Area: Theoretical Physics

IPMU Assistant Professor

String theory has a very beautiful and rich
mathematical structure. And yet the common
feeling is that the theory in its current formulation is
unsatisfactory and perhaps even misleading. What
are the fundamental degrees of freedom? Is the
string perturbation theory the right approach to
quantizing gravity? And if it is, what is the correct
definition of the quantum theory living on the string
worldsheet?

In the last several years new exciting results were
obtained in the theory on the string worldsheet.
One important achievement is the discovery of the
pure spinor formalism by N.J. Berkovits. It gives an
effective method of calculations of the string theory
amplitudes at higher genus. Another important
achievement is the use of integrability in AdS/CFT
correspondence.

Our Team

My work is directed towards the fusion of these
new approaches. Most importantly, the application
of the pure spinor formalism to the study of
the AdS/CFT correspondence may be crucial for
understanding the very foundations of string theory.



John Silverman

IPMU Assistant Professor

Research Area: Astronomy

Ever since being swept into the field of astronomy
back in the spring of 1995 at the Harvard-
Smithsonian Center for Astrophysics, | have been
heavily involved in the study of Active Galactic
Nuclei (AGN), a population of galaxies undergoing
substantial growth of their central black holes.

This includes the completion of a thesis from the
University of Virginia that addressed the evolution
of AGN using ground-based optical telescopes to
identify X-ray sources detected by the Chandra
Observatory.

From there, my path has led to central Europe as a
postdoctoral scientist to work with leading research
groups at Max Planck Institute in Garching and ETH-
Zurich to elucidate the broader role of supermassive
black holes in the evolution of galaxies. As a
member of the zZCOSMOS survey, we have mapped

IPMU Chamber Orchestra

the three-dimensional distribution of galaxies with
the Very Large Telescope and those that host AGN
to determine the connection between black hole
accretion and star formation, and the influence of
environment.

Now as an IPMU researcher, | plan to use the
Subaru telescope, loaded with new near-infrared
capabilities, to answer questions regarding the
growth of supermassive black holes in the early
Universe. Furthermore, AGN science will be an active
area at IPMU especially with respect to SDSS-IIl and
wide-area surveys with HyperSuprimeCam.
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Tathagata Basa k Research Field: Mathematics

Postdoc

My research lies in the crossroads of representation
theory, geometry and number theory. Following
early work of Allcock, | found evidences for a
new connection between a complex hyperbolic
orbifold and the largest sporadic simple group, the
monster. One of my major project has been trying
to understand this connection by studying this
exceptional thirteen dimensional orbifold. This leads

Jing Liu

Postdoc

Research Area: Experimental Physics

| am an experimental physicist. | am hunting for
new phenomena such as neutrinoless double beta
decay, dark matter scattering with heavy nucleus,
etc. The discovery of any of them would improve
dramatically our understanding of the universe.
They are extremely rare if ever happen. The studies
are hence carried out in underground laboratories
providing better shielding of cosmic rays. | am
currently working on the XMASS experiment. It was
designed as a general purpose detector aiming at

Masayuki Tanaka

Postdoc

Research Area: Astronomy

The Universe hosts a multitude of galaxies. Some
have red colors, while others have blue colors. Some
galaxies have beautiful spiral arms, while others do
not. Properties such as colors and shapes are closely
linked to where the galaxies are located. A galaxy
cluster, in which many galaxies lie close to each other,
is dominated by red galaxies without any clear arms.
In contrast, isolated galaxies are typically blue with
beautiful arms. Astronomers have yet to understand

into the study of fundamental groups of hyperplane
complements and uniformization of locally symmetric

varieties.

e M

the direct search of dark matter, neutrinoless double
beta decays and further study of solar neutrinos,
etc. It is currently under construction in the Kamioka
Underground Observatory. The construction is
finishing very soon. Many exciting studies are ahead.

why galaxies have their own favorite places in

the Universe. | am observing the Universe using
telescopes all over the world in a bid to find a clue to
this long-standing question.

Our Team



IPMU Interview

with David J. Gross

Interviewer: Hirosi Ooguri

Elementary particle physics
was a goldmine in the 1960’s
but theorists were powerless
Ooguri: You have established
the current paradigm of
elementary particle physics

by discovering asymptotic
freedom, for which you were
awarded the Nobel Prize,

and you have also made
great contributions to more
prospective areas of particle
physics such as string theory.
In addition to your scientific
achievements, over the past
10 years or so as the Director
of KITP, you have transformed
this place into the center of

theoretical physics in the world.

So, we have many things to
learn from you, especially as
we try to establish this new
institute in Japan. It is an honor
to talk to you today.

I would like to start out by
asking when you became

David J. Gross is Frederick W. Gluck
Professor of Theoretical Physics

and Director of Kavli Institute for
Theoretical Physics (KITP) at the
University of California, Santa
Barbara. He was awarded the 2004
Nobel Prize in Physics with David
Politzer and Frank Wilczek for “the
discovery of asymptotic freedom in
the theory of the strong interaction.”
Among many other distinguished
awards, he received the Dirac

Medal in 1988 and France’s highest
scientific honor, the Grande Médaille
D'Or from the French Academy of
Sciences in 2004.
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interested in science in general,
in particular in such an esoteric
subject as elementary particle
physics. When did you decide
you want to be a physicist?
Gross: Long before | knew
what it really meant. | decided

I wanted to be a theoretical
physicist roughly at the age of
13 or 14.

Ooguri: That is pretty early. Not
many people at that age know
such a subject even exists.
Gross: | did not really know
what it meant to be a
theoretical physicist, but | was
inspired mostly by reading
popular science books, such as
the ones by George Gamov.
What excited me was that you
could figure out how the real
world works and solve the
puzzles of the universe just
using your mind. That seemed
so exciting that | decided to
become a theorist and try to
calculate the properties of the
world. | was very lucky since so
many people are unsure exactly
what they want to do until
later in life.

Ooguri: Then, you went to
Berkeley as a graduate student,
which at that time was “the
place” in particle physics.
Gross: There were some great
theorists in Berkeley at that
time, and it was certainly the



center of the experimental
particle physics. At that time,
elementary particle physics was
a true goldmine, a host of new
particles were being

discovered every month and

it was not hard to discover
new particles and new
phenomena. It was a very
exciting time experimentally,
and experimentalists were

the masters of the field. The
theorists were pretty powerless.
Ooguri: But your enthusiasm
towards theoretical physics was
not diminished.

Gross: No, because there were
so many problems. It was clear
that almost everything was not
understood, and the little
understanding one had seemed
ad hoc and paradoxical. It was
exciting that constantly new
things were discovered that
changed the way people looked
at elementary particle physics.
Ooguri: After graduating from
Berkeley, you went to Harvard
and then to Princeton, where
you had great success with
graduate students also.

Gross: Well, it is easy to have
great success with graduate
students when you are at a
place which has many great
students. Frank Wilczek (Nobel
Prize winner) was my first
graduate student, and | think
Ed Witten (Fields medalist) must
have been my third or fourth. |
thought that was the norm.
One of the interesting things
about science and mathematics
is that we still have a very old-
Hirosi Ooguri is a principal
investigator of IPMU. He is also

Fred Kavli Professor of Theoretical

Physics at the California Institute of
Technology.

fashioned way of teaching. We
teach our students the same
way a master artist will teach
an apprentice by bringing

him into his workshop and
having him participate in his
creation of works of art Not
all students are able to engage
in research immediately, but

the best students from a

place like Princeton or other
great research universities are
certainly able to start doing
science from an early stage.
Ooguri: When you moved from
Berkeley to the East

Coast, you also '\
changed the (*\—3 \‘\
direction of \
your research.
Gross: Berkeley
was dominated by my
advisor, Geoffrey Chew,
who had this idea of the
bootstrap — a theory without
a theory. This was a very
anti- “field theory” approach,
which said that fields cannot
be measured, are unphysical,
and one should not construct

a dynamical theory in terms

of unobservable fields. Rather
one should only postulate the
general principles that constrain
the S-matrix, which was
observable. The hypothesis was
that there was only one unique
S-Matrix consistent with these
general principles. | got quite
tired of this approach even
before | left Berkeley because
you could not do very much
with it. Moving to the East
coast was good because there
field theory was still tolerated.
Ooguri: But, even in the East,
field theory was not yet the
mainstream.

Interview



Planned to prove field theory
useless, but discovered a
theory that works

Gross: It was certainly not

the mainstream, largely
because of its impotence. It

is essential for physicists to

be able to calculate, to probe
the limits of their theories

and to make predictions that
could falsify or confirm their
ideas. Field theory at that time
was quite insufficient for the
strong interactions, since only
perturbative techniques

— Feynman diagrams — were
available for calculation.
Ooguri: Then you discovered
asymptotic freedom and
changed the people’s
perception about the
usefulness of quantum field
theory as the language of
elementary particle physics.
Gross: The phenomenon of
asymptotic freedom was the
answer to the search for a
theory that could explain why
the strong interactions seemed
to behave as if they were free
at short distances. It led to QCD,
the theory of the strong force.
But more generally, having a
theory that was totally well
behaved and under control in
the ultraviolet gave enormous
calculation ability and resolved
a lot of the lingering doubts
about quantum field due to its
ultraviolet singularities.
People’s attitude totally
changed, including my attitude,
because | had been convinced
that field theory was not
going to provide the answer
for a theory of the strong
interactions. In fact, my original
research plan was to prove that

there was no quantum field
theory that would describe
asymptotic scaling.

Ooguri: So, you set out to
prove that field theory was
useless and then instead you
discovered a theory that works.
Gross: There were really three
parts of the program. The first
was to show that you needed
asymptotic freedom to get the
observed scaling. The next thing
was to prove that there were
no asymptotically free field
theories, which with Coleman

| did, with the exception of
non-Abelian gauge theories.
The last part of the program,
which I did with Frank Wilczek,
was to look at non-Abelian
gauge theories, which much
to my surprise turned out to
be asymptotically free. It was
almost one, two, three, QCD.
There was no choice. If you
wanted to explain the scaling,
you had to have a non-Abelian
gauge theory.

Ooguri: After that, most of the
community moved to quantum
field theory.

Gross: Well, because you could
calculate and furthermore,
even better, the calculations
worked. And then there were
some spectacular experimental
confirmations over the years.
But for me the major problem
was not so much continuing
with calculating tests of
asymptotic freedom or QCD,
but rather understanding
confinement, which turned out
to be a lot harder.

Ooguri: Fast-forwarding to
the mid 80's, you went back
to string theory again but in a
different context.

Gross: In 1968 when string
theory was born, that was

a period where | was just
beginning to think about
strong interactions and short
distances and deep inelastic
scattering. At that time | was
convinced that what one

really needed for to describe
the strong interaction was
something totally revolutionary.
String theory was directly along
that line of thought.

| got involved in string theory
quite early, but | also realized
that this was not going to
explain hadrons. | was focused
on trying to understand what
was going on in short distances
inside the proton. One of the
nicest features of string theory
was the soft interactions, but
those gave rise to very strong
falloff at large momentum,
which was very different
than what was seen in the
experiment — exponential as
opposed to power falloff. So,
string theory was not a good
place to try to understand the
simple scaling behavior at short
distances, and | stopped doing
string theory at that point. But
| continued to follow it even
through its darkest days. It was
always fascinating.

In 1983, | went off for a
sabbatical to Paris and decided
that this was a good time to
get back and learn more about
string theory.

Ooguri: Did you smell anything
when you decided in 1983 that
you want to get back and study
string theory? That sounds

like such a good timing, just

a year before the superstring
revolution.
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| was ready when the
superstring revolution
happened in 1984

Gross: Well, to some extent,
but not totally. Remember
that during those years there
was a lot of development
of supersymmetric theory,
which came out of string
theory originally. Everyone
in the field was interested in
supersymmetric theories by that
time. At Princeton, Ed Witten
and | always had a continued
interest in string theory. John
Schwartz used to visit Princeton
once or twice a year because
his mother lived there, and he
would always come and tell us
what was happening or give a
seminar.

So | was ready when
the superstring revolution
happened a year later, when
the Green-Schwarz anomaly
cancellation was discovered.
Suddenly, a lot of interest was
generated.
Ooguri: That led to your
construction of the heterotic
string theory.
Gross: Well, it was the
unexpected answer to an
obvious question — how to
realize E8 x E8. And the answer
was not so hard, once one
realizes that one could treat
right and left moving waves
on the string differently. It was
a very exciting time because
suddenly all of these beautiful
ideas fed together and you
could have a reasonable unified
gauge group and chiral matter.
Ooguri: | remember | was a
graduate student when this
happened. One of the things
that impressed me was the fact



that the families of elementary
particles emerge very naturally
from the geometric structure of
a Calabi-Yau manifold.
Gross: Most of the previous
explanations for the number of
families, or for the hierarchies
of Yukawa couplings, or for the
chirality of fermionic matter,
all of these were ad hoc or
based on rather uninteresting
symmetries. For the explanation
to emerge from geometry was
incredibly beautiful.
Ooguri: Since then, string
theory not only made progress
toward the unification of
elementary particles, but its
connections with many other
areas of physics have also
emerged. For example, right
now at KITP, you are having
the workshop connecting
string theory to condensed
matter physics. Condensed
matter physicists attending the
workshop seem very excited
about this development.
Gross: String theory has turned
out to be intimately related to
quantum field theory, which is
the language not just of particle
physics but also of quantum
many body theory, which is of
great interest to condensed
matter theorists. String theory
is rich and big and contains a
lot within it.

One of the great
developments in the last
few years has been the
realization of that old dream
of understanding the strong
interactions in terms of string
theory. So, the circle closes.
But still my ultimate goal is
the unification of the forces,
namely the ultimate particle

physics goal as well as the
newer cosmology goal.
Ooguri: Some of the future
experiments in cosmology
and astrophysics may

have direct relevance to
the unification goal. For
example, measurements of
the polarization of CMB or
gravitational waves from the
inflation era could teach us
about Planck scale physics.

Right problem and right
people needed for
successful interdisciplinary
collaborations

Gross: We have so few handles
on Planck scale physics that any
conceivable way of learning
about what happened at
very short times or length
scales must be followed up.
The dreams of astrophysicists
and cosmologists and

of experimental particle
physicists are really heroic.
What | am impressed is just
the unbelievable difficulty of
doing these experiments or
observations. We need such
heroic efforts since it really is
essential for our field to get
some clues, not just from the
beauty and power of our
mathematical descriptions that
we are perfecting, but also
from nature itself. Your
institute includes all of these
attempts — experimental as
well as theoretical.

Oogquri: Yes, it is inspiring to
meet and talk to people who
are working on experimental
projects such as detection of
dark matter in the universe.
It gives us a focus on what
theorists should be doing.
Sometime, a new connection

can arise. For example, we are
planning a focus week where
statisticians and astrophysicists
will come together to try

to develop new statistical
methods. That can point
toward a new interdisciplinary
way for mathematicians and
experimenters to collaborate.
Gross: | think one of the most
important roles that an institute
like the KITP or IPMU can play
is to bring in together scientists
from different communities to
collaborate with each other
on common problems. That

is one thing that universities
do not do very well. They
create departments which are
closed and largely ignore other
departments. Some of that

is for good reasons, because
people have to concentrate
and focus in order to push
science forward. But institutes
like ours have the ability and
the responsibility to try to
encourage interdisciplinary
efforts.

Ooguri: KITP, especially under
your leadership, became a

role model of interdisciplinary
collaborations. What do you
think you did particularly right?
Gross: There are a few
important points. One is to
identify the right problem. You
cannot force people to get
interested in other people’s
problems. They have to be
interested in the problem
themselves.

You also need the right
people. You need the
willingness to explain to other
scientists in ways that they
can understand. All of that
is possible if you have the

right questions and the right
atmosphere because in the
end scientists are focused on
the question, on the science.
It is necessary to establish an
atmosphere in which people
are willing to ask stupid
questions, explain obvious
things, take the time and
approach science as an exciting
adventure together.
Ooguri: These are great lessons
for us at IPMU.
Gross: | think you have started
off very well. During the
summer, | met some of your
young postdocs, and | heard
very good things about how
your institute is going. That is
the best review you can get. It
is an excellent effort.
Ooguri: It is time for my last
question. Do you have any
message to our friends in Japan?
Gross: | am delighted with
this new institute and
everything | have seen so far.
| am impressed with the fact
that you have brought all
these groups together, that
range from mathematics to
experimental cosmology. This
is a remarkable collection
of entities and remarkable
collection of people involved.

I think it is really a very
wise move of the Japanese
Government to support this
high quality science at the
level of support that is really
necessary to make something
happen. The enthusiasm that
you all have translates into a
lot of work and effort. | have a
feeling it will pay off, and it will
contribute greatly to science.
So, you are off to a great start.

Interview



Workshop Report

Focus Week on the Epoch of Reionization

Naoshi Sugiyama

Principal Investigator

Naoki Yoshida

IPMU Associate Professor

Rajat Mani Thomas

IPMU Postdoctoral Fellow

“Focus Week on the Epoch of Reionization” was There were more than forty attendants, including
held at IPMU on November 30 - December 3, 2009. graduate students. The morning review talks were
The first one billion years after the Big Bang remains often followed by lively discussion. On the last day of
the final frontier in astronomy and cosmology. the meeting, astronomers from the Low-Frequency
Observations using large ground-based telescopes Arrays Project met those working on the high
and radio telescope arrays are just beginning to redshift galaxy search using the Subaru Telescope,
detect light from the mysterious cosmic Dark Ages. to exchange information on their plans for the near
During this focus week, researchers from more future. The combination of the two observations will
than ten countries gathered together to discuss be a powerful probe in the reionization epoch.

the prospects for ongoing and future observations.

-
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Workshop Report

Focus Week on Indirect Dark Matter Search

Fuminobu Takahashi

IPMU Assistant Professor

The presence of dark matter has been firmly
established by numerous observations, but its
composition is unknown. Of the many possibilities
proposed to date, it seems plausible to assume that
dark matter consists of unknown particles, which
may be related to new physics at the electroweak
scale. The topic of the focus week held on
December 7 - December 11, 2009 was the indirect
search for dark matter; the dark matter signature
may be found as an excess with characteristic
features in the cosmic-ray spectra. To claim excess
due to dark matter, one has to understand the
astrophysical background of the cosmic rays. It is
therefore very important to provide an opportunity
for astrophysicists and particle physicists to discuss
the current understanding of cosmic-ray physics and
dark matter, especially after the discovery of the
steep rise in the positron fraction by the PAMELA
satellite, which attracted great attention particularly
from the particle physics community. We invited

experts on cosmic-ray propagation and acceleration,

electron-positron production in the pulsar

magnetosphere, cosmic-ray electron, gamma-ray
and neutrino experiments, and dark matter models.
The total number of participants was 61 (with 18
from outside Japan). After each presentation we
had a long discussion session. | believe that, through
the presentations and discussions, the participants
were able to update their knowledge about cosmic-
ray observation and theory, and | hope that this
focus week will be useful for future activities in the

dark matter search.
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IPMU’s Research Building
Completed

To celebrate the completion of IPMU’s
Research Building, construction of which
began at the University of Tokyo's
Kashiwa Campus in February 2009, a
tape-cutting ceremony was held on
December 22, 2009, attended by IPMU
researchers and administrative staff as
well as engineers from the University
of Tokyo's Facilities Management
Department and the construction
company. After the tape-cutting, the
construction company handed the key
to the Director’s Office (actually an
enlarged plastic copy) to IPMU Director
Hitoshi Murayama.

The five-story building with a floor
area of slightly less than 6,000 m’
has a unique design, called “Spiraling
Academia” by Professor Hidetoshi
Ohno of the University of Tokyo, the
architect who designed the building
(see page 4). The building features
a large and comfortable space for
interaction on the third floor, giving an
impression of cafés surrounding a town
square in Europe. It represents an ideal
environment for researchers; everywhere
inside the building as well as on the
rooftop, researchers feel a comfortable
atmosphere that is conducive to
interaction and discussion. The building
represents a dream come true for IPMU
researchers.

On January 18, 2010, the IPMU
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Administration Office, previously housed
in the basement of Kashiwa Campus's
General Research Building, moved to the
new IPMU building. IPMU researchers
also began relocating, and a tea time at
3:00 pm was also held on the same day
in the interaction space.

The Inauguration Ceremony of the
IPMU Research Building will be held on
February 23 with its interaction space as
a venue.

A group photo taken after the ceremony.

At 3rd Site Visit, UT President
Junichi Hamada to Make IPMU a
Permanent Entity

The third site visit by observers from
JSPS and MEXT was conducted on
January 21 and 22 at the new IPMU
Research Building, to follow up on
IPMU’s progress toward the formation
of a World Premier International (WPI)
Research Center. Members of the
delegation included WPI Program
Director Toshio Kuroki, Program Officer
in charge of IPMU Ichiro Sanda, five
Working Group members (Tuneyoshi
Kamae, Hikaru Kawai, Tetsuji Miwa,

John Peacock, and Matthias Staudacher),

and officers from the S&T Policy Bureau
of MEXT, ltaru Watanabe (Senior
Deputy Director-General), Shigeo Okaya
(Director, Strategic Programs Division),
and Ei Takeuchi (Director, Office of

S&T for a Safe and Secure Society).

The observers heard progress reports
from the IPMU Director, some of the
principal investigators and researchers.
They also interviewed a number of
young researchers. From the University
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of Tokyo Directorate, Managing Director
and Executive Vice President Yoichiro
Matsumoto attended on the first day,
and President Junichi Hamada on the
second.

Of particular note this time was a
statement by President Hamada to
the delegates that he is committed to
making IPMU one of the University of
Tokyo's “Institutes for Advanced Study,”
the creation of which is being discussed
by the University’s Board. This would
integrate IPMU into the University
of Tokyo as a permanent entity, and
a subset of the IPMU faculty would
effectively be given tenure. To date, it
has not been clear how IPMU would
continue after the ten years (plus an
additional 5 years for high-performing
WPI centers) of support from MEXT.
Moreover, IPMU does not have tenured
faculty positions. To some extent,
these issues did influence the hiring of
the highest caliber scientists. The WPI
Program Committee had pointed out
that IPMU needs to improve in this area,
and consequently President Hamada's
statement had a strong impression on

the delegation and was very welcome.
S — e

Senior Vice Minister of MEXT
Visits IPMU

Senior Vice Minister of Education,
Culture, Sports, Science and Technology
Masaharu Nakagawa, visited IPMU
on January 8, 2010. Mr. Nakagawa
was accompanied by MEXT officers
Shinichiro Izumi (Director General,

S&T Policy Bureau) and Shigeo Okaya
(Director, Strategic Programs Division,
S&T Policy Bureau). IPMU Director Hitoshi



Murayama explained IPMU’s research
programs and the progress it has made
in its efforts to become an internationally
visible research center. After discussion,
Mr. Nakagawa and MEXT officers
visited the new IPMU Research Building,
guided by its architect, Prof. Ohno.

They also joined IPMU researchers for
tea and particularly enjoyed a relaxed
conversation with foreign researchers.

Government Revitalization Unit

Reevaluates Government-Funded

Research Programs

The cabinet of Japanese Prime

Minister Yukio Hatoyama, inaugurated in
September, 2009, has proposed drastic
budget cuts and created a Government
Revitalization Unit. Working groups re-
evaluated government-funded programs
in public hearings in November. Most
S&T programs, including the WPI, were
no exceptions, and faced deep proposed
cuts in their budget. WPI Program
Director, Toshio Kuroki, was very
concerned about this critical situation
and urgently conveyed a message

“Crisis of Science in Japan” (http://www.
ipmu.jp/node/559). IPMU also released
a statement “Funding Cuts Threaten
Globalization of Japanese Science,
Scientists Fear” (http:// www.ipmu.jp/
node/555). IPMU also appealed to the
public to respond to the MEXT’s call for
public comments about the Government
Revitalization Unit's recommendations
for the WPI Program, in particular (http://
www.ipmu.jp/node/566). In addition,
IPMU asked prominent scientists such

as Nobel laureates and Fields Medal
recipients to write a letter to Mr.
Hatoyama, providing international praise
for the WPI Program and requesting
continued support for it. Four other WPI
institutes also made similar efforts. As a
result of these efforts, although the WPI
Program will receive a budget cut next
Japanese fiscal year (the average budget
for each WP institute will be reduced by
50 million yen from the current budget
of 1.4 billion yen), it would not cause
significant damage to the Program.
IPMU is grateful to those who supported
it in this matter.

University of Tokyo and UC
Berkeley Sign Comprehensive
Academic Exchange Agreement
The University of Tokyo (UT) and

the University of California, Berkeley
(UCB), have signed a comprehensive
academic exchange agreement on
December 17, 2009. The two universities
will encourage more research and
educational exchanges between their
campuses. At UT, the Division for
International Relations in the Office

President Junichi Hamada, signing the agreement
at UT

Chancellor Robert J. Birgeneau, signing the
agreement at UCB

of the President directly pursued this
agreement, in cooperation with IPMU
and School of Science. IPMU Director
Hitoshi Murayama is also affiliated with
UCB, and acted as an intermediary

to make the agreement possible. The
photographs show the UT’s President
and UCB'’s Chancellor signing the
agreement. Actually, Murayama brought
two original copies of the agreement
signed in advance by the UT’s President
Junichi Hamada to Berkeley, and the
UCB’s Chancellor Robert J. Birgeneau
signed the agreement with Murayama's
computer sitting next to him showing
the picture of President Hamada signing.

IPMU Establishes Satellite on UC
Berkeley Campus

IPMU signed an agreement with
University of California, Berkeley on
December 17, 2009 to establish an IPMU
satellite on the Berkeley campus. This
agreement became possible following
a broader agreement between The
University of Tokyo and UCB. IPMU is
conducting a joint project using the
satellite with Department of Physics
of UCB, involving particle physics,
cosmology, and mathematics. The joint
project will be managed by the two
Research Directors, under the supervision
of IPMU Director Hitoshi Murayama.
From IPMU, Principal Investigator
Tsutomu Yanagida has been nominated
Research Director. From UCB, Director of
Berkeley Center for Theoretical Physics,
Lawrence Hall, who is also Visiting Senior
Scientist of IPMU, has been nominated
Research Director. Initial activity at
the satellite focuses on theoretical
particle physics, both string theory and
phenomenology. The establishment of
the satellite enables IPMU not only to
support collaborative research on the
Berkeley campus, but also to make the
recruitment of scientists easier in the
United States.
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Hirosi Ooguri Awarded 2009
Nishina Memorial Prize

On November 9, the Nishina Memorial
Foundation announced that Hirosi
Ooguri, IPMU Principal Investigator
and Fred Kavli Professor of California
Institute of Technology, won the 2009
Nishina Memorial Prize. Ooguri has
been awarded the Prize for his work
on topological string theory. With
his collaborators, Ooguri established
the foundations of topological string
theory and developed its computational
techniques. This made it possible
for them to carry out superstring
computation that had been regarded
as impossibly difficult using existing
techniques. The awards ceremony was
held on December 4, 2009.

XMASS Anticipates Launch in
April

Given the physics we know,
astronomical observations of the motion
of stars and distribution of galaxies
only make sense if we postulate the
existence of matter that we cannot
see - Dark Matter (DM). The XMASS
experiment in the Kamioka mine will
use liquid Xenon to dlarify the nature of
DM. If DM is made of a certain type of
particles, XMASS is designed to yield a
direct measurement of their interactions.
The experiment is led by Yoichiro Suzuki,
Professor at ICRR and Deputy Director of
IPMU, the University of Tokyo. At IPMU
Kai Martens (Associate Prof) and Jing
Liu (postdoc) are also actively involved in
XMASS.
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The heart of the experiment can
be seen in the picture: The two half
spheres will soon be combined so that
the scintillation light sensors mounted in
the copper matrix can watch a little over
800kg of liquid xenon that the sphere
will be filled with. The experiment will
start taking data in April this year.

IPMU-ICRR Joint Public Lecture:
“Probing the Universe”

On October 10, 2009, the second
IPMU-ICRR (Institute for Cosmic Ray
Research, The University of Tokyo) joint
public lecture entitled “Probing the
Universe” was held at the Hitotsubashi
Hall of Japan Education Center, near
Jinbocho, Tokyo. More than 300
people attended. IPMU Director Hitoshi
Murayama gave a lecture on “Beyond
the Observed Universe,” and Prof.
Masayuki Nakahata of ICRR spoke
about “The Universe Probed from
Underground at Kamioka.” Nakahata,
also IPMU Principal Investigator, referred
to how the experiments conducted in
the Kamioka mine are related to IPMU’s
research program. After the lecture,
each speaker stepped down into the
audience for a lively Q&A session.

IPMU Director Hitoshi Murayama answering
questions from the audience

IPMU Takes Part in Open House at UT
Kashiwa Campus

An open house of the Kashiwa
Campus of The University of Tokyo
was held on October 30-31. On the 6th
floor of the campus’s General Research
Building, IPMU displayed a computer
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simulation “The Growth of the Large-
Scale Structure of the Universe” and

a large block of crystal glass with

“a large structure of the universe”
engraved inside, a video of Director
Hitoshi Murayama introducing IPMU, a
computer demonstration offering visitors
a virtual experience of gravitational
lensing effects, and panels detailing
IPMU activities. On the second day, IPMU
Associate Prof. Masahiro Takada gave a
lecture titled “Looking the Dark Side of
the Universe by Means of Gravitational
Lensing.” After the lecture, the audience
enjoyed a relaxed Q&A session with the
lecturer.

IPMU Associate Prof. Masahiro Takada giving a
lecture

JSPS Fellow at IPMU Participates
in JSPS Science Dialogue

JSPS Fellow Marcos Valdes, who is
currently at IPMU, took part in a JSPS
Science Dialogue held on October 30,
2009 at Seishin High School in Kashima
City, Ibaraki Prefecture. Valdes gave a
talk on the history of the Universe and
his own research.

The JSPS Science Dialogue is a
program to invite young foreign
researchers who are in Japan with the
support of a JSPS Fellowship, and to
give them an opportunity to talk about
their research at nearby high schools.
This program aims at giving high-school
students the chance to hear scientific
talks in English, thereby stimulating their
interest in both science and international
communications. At the same time, the
program seeks to provide JSPS Fellows



with opportunity to meet with local
communities and strengthen their ties to
Japan.

Marcos Valdes giving a lecture with the aid of
interpreter Hiroyuki Furuya, a staff member of
the IPMU International Relations Section of the
Administration Office

IPMU Participates in SpaceExpo
“SORAHAKU 2009”

One of the official events recognized
by the International Year of Astronomy
2009 Japan Committee, SpaceExpo
“SORAHAKU 2009 was held on
December 3-6, 2009 at the Tokyo
International Forum in Marunouchi,
Tokyo. IPMU had a booth at this event,
while IPMU Director Hitoshi Murayama
gave a public lecture titled “Will the
Universe Ever End?” on the last day.

The aim of SORAHAKU 2009 is to
convey to the audience in an easy-to-
understand manner the cutting-edge
science that is being developed to solve
the mysteries of the Universe, and the
spin-off revolution in environmental
energy engineering. A total of 26,372
people visited SORAHAKU 2009 over
four days, and actively engaged with the
scientists.

IPMU Director Hitoshi Murayama talking with
visitors at SORAHASKU 2009

Santa Claus is Coming to Donguri
from IPMU!!

Professor Mark Vagins at IPMU
turned into Santa Claus and visited
Donguri Nursery School in Kashiwa
campus on December 18th, handing a
present to each child. The children were
very excited to see a Santa Claus who
seemed to have popped out from a
picture book.

Focus Week:

Statistical Frontiers of
Astrophysics

A workshop titled “Statistical Frontiers

of Astrophysics” was held at IPMU
for five days, from September 28 to
October 2, 2009. The workshop focused
on several astrophysics topics (including
cosmology, exoplanet studies, and large-
scale galaxy surveys) plus state-of-the-
art statistical techniques (such as Bayes
theorem and Markov Chain Monte
Carlo methods) most relevant to them.
The workshop successfully encouraged
intensive and stimulating interactions
between the participating astrophysicists
and statisticians.

Workshop on Quantizations,
Integrable Systems and
Representation Theory
Quantizations are fundamental

concepts in quantum mechanics. At
this workshop participants discussed
the evolution of these concepts in the
context of the relationship between
mathematics and physics, in particular,
from the point of view of integrable
systems and representation theory. Weyl
guantizations based on representations

of Heisenberg groups, geometric
guantizations in Gromov-Witten theory
and deformation quantizations were
dealt with, and stimulating discussions
between mathematicians and physicists
were held.

Workshop on Recent Advances in
Mathematics at IPMU
A mini-workshop was held to

introduce new mathematics in IPMU
from November 16 to November 18,
2009. The subject covered various areas
of mathematics such as Schroedinger
equations, Fano varieties, Teichmueller
spaces, Mapping class groups, and
various discontinuous and hyperbolic
groups and their associated geometry.
The workshop was a success with active
and fruitful discussions.

Focus Week on the Epoch of
Reionization

See p. 20.

Focus week on Indirect Dark
Matter Search

See p. 21.

IPMU Seminars

Information on IPMU seminars is
posted on IPMU website (http:/db.ipmu.
jp/seminar/?mode=seminar_recent).
You will find detailed information and
request form (when needed) there.

1. “Fractional calculus of Wey! algebra
and its application to ordinary
differential equations on the
Riemann sphere”

Speaker: Toshi Oshima (Graduate

School of Mathematical Sciences,

The University of Tokyo)

Date: Sep 08, 2009 News

2. st lecture: Deep inelastic scattering,
parton distributions and parton
showering’
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Speaker: Bryan Webber (Cambridge)
Date: Sep 08, 2009

“Osdillating Neutrinos and Oscillating
Decay Probabilities”

Speaker: Stuart Freedman (University
of California, Berkeley, Lawrence
Berkeley National Laboratory, and
IPMU)

Date: Sep 09, 2009

“2nd lecture: Jet fragmentation,
hadronization and hadron-hadron
processes

Speaker: Bryan Webber (Cambridge)
Date: Sep 14, 2009

“Topological strings, black holes and
matrix models”

Speaker: Minxin Huang (IPMU)

Date: Sep 15, 2009

“Quantization in semi-infinite Hodge
theory”

Speaker: Hiroshi Iritani (Kyushu
University)

Date: Sep 17, 2009

“Volumes of moduli spaces of
algebraic curves

Speaker: Peter Zograf (PDMI)

Date: Sep 18, 2009

“Fast Reionization Simulations for
LOFAR”

Speaker: Rajat Mani Thomas (IPMU)
Date: Sep 24, 2009

“p-adic strings”

Speaker: Paul H. Frampton (UNC and
IPMU)

Date: Sep 25, 2009

. “The Evolution of Giant Molecular

Clouds in Global Disk Galaxy
Simulations”

Speaker: Elizabeth Tasker (University
of Florida/NAQJ)

Date: Oct 02, 2009

. "Heterotic Orbifold Phenomenology:

Status ans Prospects’
Speaker: Saul Ramos-Sanchez
(DESY)

Date: Oct 07, 2009

. “The MICE simulations: Abundance

of Massive Clusters and Large Scale

13.

14.

15.

16.

7.

18.

19.

20.

21.

22.

23.

Clustering”
Speaker: Martin Crocce (Institute of
Space Sciences, Barcelona)

Date: Oct 09, 2009

“2d Liouville correlators from 4d
gauge theories”
Speaker: Yuiji Tachikawa (IAS)
Date: Oct 09, 2009

“1st lecture: Neutrino Masses and
Mixings”
Speaker: Paul Frampton (UNC, IPMU)
Date: Oct 14, 2009
(No title)
Speaker: Maxim Kontsevich (IHES)
Date: Oct 15, 2009

“Higgs Exempt No-Scale
Supersymmetry”
Speaker: Jason Evans (IPMU)

Date: Oct 15,2009
(No title)
Speaker: Maxim Kontsevich (IHES)
Date: Oct 16, 2009

“Finite size effects in integrable
models: planar AdS/CFT”
Speaker: Zoltan Bajnok (Hungarian
Academy of Sciences)

Date: Oct 20, 2009

“2nd lecture: Studies of T'Flavor
Symmetry”
Speaker: Paul Frampton (UNC, IPMU)
Date: Oct 21, 2009

“General Gauge Mediation with
Gauge Messengers’
Speaker: Matt Sudano (IPMU)
Date: Oct 21, 2009

“A model independent method
to measure velocity dispersion of
galaxies”
Speaker: Issha Kayo (IPMU)

Date: Oct 22, 2009

“Perturbative gauge theory results
from strings in AdS_5xS5"
Speaker: Romuald Janik (Jagiellonian
University)

Date: Oct 22,2009
“Supersymmetric deformations,
gauged supergravities”
Speaker: Bernard de Wit (Utrecht

IPMU News No. 8 January 2010

24.

25.

26.

27.

28.

29.

30.

31

32.

33

University)
Date: Oct 27, 2009

“Brownian motion in AdS/CFT"
Speaker: Masaki Shigemori
(Amsterdam)
Date: Nov 02, 2009

“3rd lecture: Cyclic Cosmology and
Infinite Past”
Speaker: Paul Frampton (UNS, IPMU)
Date: Nov 04, 2009

“Horizen Thermodynamics and
Einstein Equations”
Speaker: Rong-Gen Cai (Institute
of Theoretical Physics, Chinese
Academy of Sciences, and College
of Mathematics and Physics,
Chongging University of Posts and
Telecommunications)
Date: Nov 5, 2009

“Fuzzy spheres and M2-M5 systems
in ABJM”
Speaker: Horatiu Nastase (Tokyo
Institute of Technology)
Date: Nov 10, 2009

“4th lecture: Identifying Dark Matter
as Black Holes”
Speaker: Paul Frampton (UNC, IPMU)
Date: Nov 18, 2009

“Towards a Quantum Theory of
Leptogenesis”
Speaker: Marco Drewes (Lausanne)
Date: Nov 19, 2009

“Chiral Algebras of (0.2) Models:
Beyond Perturbation Theory”
Speaker: Junya Yagi (Rutgers
University)
Date: Nov 24, 2009

“To the local beginning of inflation
and beyond”
Speaker: Alexei A. Starobinsky
(Landau Institute, Resceu)
Date: Nov 24, 2009

“Scalar field in the anisotropic
Universe”
Speaker: Masato Minamitsuji
(Sogang University)

Date: Nov 24, 2009
. “Apparent cosmological acceleration,



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

dark energy and inhomogeneities”
Speaker: Antonio Enea Romano
(YITP)

Date: Nov 24, 2009

“5th lecture: Conformality from
AdS/CFT at TeV Scale; Axigluon as
Explanation of Top Asymmetry in
p-pbar Collisions”

Speaker: Paul Frampton (UNC, IPMU)
Date: Nov 25, 2009
“Next-to-Leading Order Jet Physics
with BlackHat”

Speaker: David Koswer

Date: Nov 26, 2009

“Microlocal condition for non-
displaceability of Lagrangian
submanifolds”

Speaker: Dmitry Tamarkin
(Northwestern University)

Date: Nov 27,2009

“System of uniformization
equations and hyperelliptic integrals”
Speaker: Jiro Sekiguchi (Tokyo
University of Agriculture and
Technology)

Date: Dec 01, 2009

“Signature of primordial non-
Gaussianity on large scale structure”
Speaker: Tsz Yan Lam (IPMU)

Date: Dec 03, 2009

“Discrete R Symmetries and Low
Energy Supersymmetry”
Speaker: Michael Dine

Date: Dec 04, 2009

“Shaving the black hole”
Speaker: Yogesh Srivastava (IPMU)
Date: Dec 04, 2009

“Periodic cyclic homology in
deformation quantization”
Speaker: Giovanni Felder (ETH
Zurich)

Date: Dec 04, 2009

“Holographic quantum liquids in 1+1
4
Speaker: Janet Hung (Perimeter
Institute)

Date: Dec 07, 2009

“Modified supergravity and

dynamical dark energy”
Speaker: Sergey Ketov (Tokyo
Metropolitan University)
Date: Dec 08, 2009

44. “Flavor Mixing, Neutrino Masses and
Neutrino Oscillations”
Speaker: Harald Fritzsch (Universitaet
Muenchen)
Date: Dec 10, 2009

45, “Deformation quantization and
branes”
Speaker: Giovanni Felder (ETH
Zurich)
Date: Dec 10 and 11, 2009

46. “Gravitational Wave Detection with
Atom Interferometry”
Speaker: Surjeet Ragendran (MIT)
Date: Dec 14, 2009

47. “Non-linear SUSY and Hidden
Gravity”
Speaker: Ryuichiro Kitano (Tohoku
University)
Date: Dec 17,2009

48. “Remarks on pavings of the Siegel
modular varieties”
Speaker: Shushi Harashita (Kobe
University)
Date: Dec 28, 2009

IPMU Komaba Seminars

Mathematics seminars are also held
at the University of Tokyo Komaba
Campus (http://info.ms.u-tokyo.ac.jp/
seminar/ipmusem/).

1. Differential Graded Categories and
heterotic string theory”
Speaker: Makoto Sakurai (The
University of Tokyo)

Date: Nov 09, 2009

2. Chiral Algebras of (0.2) Models:
Beyond Perturbation Theory”
Speaker: Junya Yagi (Rutgers
University)

Date: Nov 30, 2009

3. "Geometric quantization on

noncompact manifolds”

Speaker: Weiping Zhang (Chern
Institute of Mathematics, Nankai
University)
Date: Dec 07, 2009

4. “Gaudin subalgebras and stable
rational curves”
Speaker: Giovanni Felder (ETH
Zurich/IPMU)
Date: Dec 08, 2009

Personnel Changes

IPMU Professor José M. Figueroa-
O'Farrill, who was at IPMU on sabbatical,
has returned to the University of
Edinburgh following the expiration of
the contract with The University of
Tokyo. Figueroa-O'Farrill was with IPMU
from May 1 to December 31, 20009.

Also, the following four IPMU
postdoctoral fellows have left IPMU to
work at other institutes. Their time at
IPMU is shown in the parentheses.

Shushi Harashita has taken a position
as assistant professor at the Department
of Mathematics, Graduate School of
Science, Kobe University (April 1, 2008 —
September 30, 2009).

Brian Powell has taken a position as
staff scientist at the Institute for Defense
Analyses, USA (September 1, 2008 —
October 4, 2009).

Simon Dedeo moved to the Santa Fe
Institute as a postdoctoral fellow (April
16, 2009 — December 31, 2009).

Rajat Mani Thomas moved to the
Canadian Institute for Theoretical
Astrophysics (CITA) at the University of
Toronto as a CITA postdoctoral fellow
(May 16, 2009 — January 18, 2010).

News

27



D-brane

Shigeki Sugimoto ipmu professor

A Dp-brane is defined as a (p+1) dimensional object on
which open strings can end. D-branes played a crucial role

in the second revolution of string theory started in mid 90’s.
In particular, the relation between string theory and gauge
theory has been completely renewed due to the fact that the
low energy effective theory of the open strings on the Dp-

brane is a (p+1) dimensional gauge theory.
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