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Alexey Bondal is Leading Scientific Researcher at Steklov

Mathematical Institute of the Russian Academy of Sciences.
He is also a Principal Investigator of IPMU. He graduated
from Department of Mechanics and Mathematics, Moscow
State University in 1983, and received a Doctorate from
Steklov Mathematical Institute in 1989. In the same year,
he became Assistant Professor at Moscow State University.
Since 1994 he has been Leading Scientific Researcher at
Steklov Mathematical Institute.
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Director’s Corner

3.11

On September 11, 2001, | was in Santa Fe for the
High-Energy Physics Advisory Panel meeting to discuss
the future of particle physics in the US. | had the
alarm on in my hotel room that turned on the radio. It
said something about the airplanes crashing into the
World Trade Center. One committee member there
lived in Manhattan and she was frantic to reach her
children on phone to no avail. She eventually reached
them in the evening. Her children saw people jumping
from the World Trade Center before the two towers
collapsed.

On March 11, 2011, | happened to be in Princeton
to discuss the SuMIRe project with our collaborators
from around the world. Watching the CNN news,
it almost seemed that the whole Japan had sunk in
the ocean. | could not reach anybody in Japan on
phone for two days. A few days later back in Japan, |
watched the deepening crisis at the Fukushima Daiichi.

Despite the enormous scale of the triple disaster, |
admired the way people stayed calm and evacuated
quickly. Unlike 9.11, it is a natural disaster without
the malice of terrorism. Yet the reconstruction effort
will probably take many years. | was awed by the
destructive power of nature beyond anything | could
imagine.

IPMU accepted a graduate student from Tohoku
University for a while. An IPMU student, on the other
hand, spent a week in a disaster-stricken area as a

volunteer helper. We survived the blackouts and many

Director of IPMU
Hitoshi Murayama

many aftershocks. Many of us made donations to help
people in the disaster areas.

Fortunately, life at IPMU is back to normal after a
few weeks of hiatus. There were no serious damages
to the infrastructure. Seminars are held regularly. Daily
teatimes are once again buzzing with cookies and
discussions. Papers are being written. Yes, there are
fewer visitors from abroad because of the radiation
scare. But the radiation levels at IPMU are actually
lower than the US average.

| thank everybody who sent us encouragements.
Now all of us are back to do what we love: to think

about how the Universe works.

Director’s
Corner
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Principal Investigator Alexey BOnda|

Research Area: Mlathematics

From Algebras to Varieties

Derived categories after Grothendieck

Homological algebra is considered by
mathematicians to be one of the most formal
subjects within mathematics. Its formal austerity
requires a lot of efforts to come through basic
definitions and frightens off many of those who
starts studying the subject. This high level of
formality of the theory gives an impression that it
is a ding an sich, something that has no possible
way of comprehension for outsiders and efforts for
learning the theory would never be paid back.

After Alexander Grothendieck, the great creator
of modern homological algebra who introduced the
concept of derived categories, had left the stage
where he occupied a central place for decades, the
opinion that the homological theory had reached
its bounds and become a useless formal theory
was widely spread in the mathematical community.
Paradoxically, these sentiments were particularly
strong in those countries, like France, where the
influence of Grothendieck’s ideas was particularly
strong. When | visited Universities Paris 6/7 in the
beginning of the new century, | was surprised to
observe that Algebraic Geometry, the branch of
mathematics where homological methods showed
their extreme usefulness, was split in France into
two separate trends: there were those who studied
geometry by classical methods and did not want
to hear anything about derived categories, and
those who studied very formal aspects of derived

categories and did not know anything about classical

geometry of varieties superlatively developed by
ltalian school of the late 19th and early 20th century.
Both groups had very strong representatives, but
they had scarce overlap in research.

Perhaps, one of the reasons for this strange state
of affairs was a side effect of the great achievement
of one of the best Grothendieck’s students, Pierre
Deligne, who used complicated homological algebra
to prove Weil conjectures. These conjectures are,
probably, more of arithmetic nature and do not
have so much to do with geometry of algebraic
varieties in the classical sense of Italian school.

For years, applications of derived categories were
developed rather in the area of number theoretical
and topological aspects of varieties and, later, in
Representation Theory than in classical geometry of
varieties.

Associative algebras

Let us trace back the idea of homological algebra
on the example of categories of modules over an
associative algebra. When mathematicians started to
study various mathematical structures which admit
operations like addition and product, they extracted
an important class of such objects called associative
rings. Basically, one requires that the addition is
associative and commutative, the multiplication is
associative too and multiplication is distributive with
respect to addition:

(a+b)+c = a+(b+0),
a+b =b+a,
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(ab)c = a(be),
(a+b)c = ac+bc

If one adds the property that every element can
be multiplied by scalars, then an associative ring
becomes an associative algebra.

One can ask: why these conditions on operations
have so omnipresent behavior in mathematics?
Indeed, even if you start with another algebraic
structure, like, for instance, Lie algebra, much of
its theory, in particular, all relevant homological
algebra, can be interpreted in terms of its universal
enveloping algebra, which is an associative algebra.
Well, the answer to this question is probably rather
hard to formulate, though the question itself is very
important.

When the theory, especially its homological
aspects are developed far enough, one gets a need
to extend the definition of associative algebra, and
to generalize it to DG-algebras, A-infinity algebras,
etc. When playing the game with various definitions,
to have a clear reason for basic definitions is really
crucial. The current state of affairs in homological
algebra demands a clear understanding of
the foundations of the theory. Associativity of
multiplication is, basically, related to the fact that
the composition of maps is an associative operation.
Addition and multiplication by scalars come from the
idea of Linearization, which seems to be based on
the formalization of the “observation” that the space
surrounding us (space-time) looks locally like a vector
space. One can speculate that this subject is directly
related to the basic principle of superposition in
quantum mechanics, where linearity is the milestone.
The need of DG-algebras and A-infinity algebras is
a strong indication of homotopy flavor of the basic
constructions in algebra. Recent development of the
theory of types suggests that logical foundations
of mathematics might also be naturally rooted in
Homotopy Theory.

Homological Algebra

Let us see how mathematicians came to the idea
of Homological Algebra. First, they observed that
associative algebras are complicated objects. To
understand why, one has to consider them in their
“society,” the place where they work, play tennis
and communicate. This is the category of algebras,
which means that associative algebras are observed
together with (“communicate” by means of) maps
between them, morphisms of algebras, i.e., maps

f: A—>B,

that preserve addition and multiplication. It would
be easier to work with algebras if any such map
has the kernel (elements that go to zero), the

image (elements in B which come from A), and the
guotient by the image to be of the same kind as
algebras themselves. Both kernel and the image are
subalgebras in A, but not every subalgebra can be
the kernel of a morphism, it must be a so-called
ideal, i.e., a subset which preserves multiplication by
every element of the algebra. The image of the map
is not usually an ideal, which prevents from forming
the quotient of B by the image. All this makes
studying of algebras a complicated story.

Now remember that associativity has come from
composition of maps. This supports the idea to
represent elements of algebra by maps in some
space M. It is natural to assume that this space
also has some linearity properties, like addition
and multiplication by scalars. Thus, we come to the
notion of module, or representation, over a given
algebra.

“The society” of modules over a fixed algebra,
i.e., the category of modules, is much better settled
than that of algebras. The kernel of any morphism of
modules over an algebra, as well as the quotient by
the image is again a module over the same algebra.
In other words, the category of modules over a fixed
algebra is Abelian.

Feature



By reversing the ideology, it is reasonable to think
that the algebras themselves are important only
in what concerns their categories of modules. This
leads to the notion of Morita equivalence. Two
algebras are Morita equivalent if their categories of
modules are equivalent. It is reasonable to adopt the
viewpoint that algebras are important only because
of their categories of modules. The fundamental
idea of Category Theory is that we have to consider
various structures like, for example, algebras or
modules over algebras not as individual objects but
rather as members of “societies,” i.e., appropriate
categories.

Now we are well-prepared to come to the basics
of Homological Algebra. Consider a submodule K in
module L. We know that there is a module M which
is the quotient of L by K. We can think of L as being
kind of split or decomposed into two simple pieces,
K and M.

Figure 1. Splitting a module into a submodule and a factor-module.

Since the roles of K and M are clearly different,
this situation is described by words “L is an extension
of M by means of K How can one describe all such
extensions with fixed M and K?

The basic observation of homological algebra is
that all such extensions are numbered by elements
of an additive group which, moreover, admits
multiplication by scalars! It was a surprising discovery
that one can sum up two extensions with given
M and K and obtain another extension with the
same property. It is like conjurer’s trick: he takes two
apples, yellow and green, split each of them into
two pieces, small and big, quickly mixes up all the
pieces together by his hands, gets two new pieces,

small and big, of a red apple, and finally joins these
two pieces and shows a new one whole red apple.

-+

Figure 2. Addition of extensions.

The fascinating idea of derived categories is
that one should enlarge the category of modules,
the society where modules live, to include there
“descendants and predecessors” so that extensions
for given M and K could be interpreted as
morphisms from M into the first descendant of K:

M—K[1],

where K[1] is the notation for the first K-descendant
(the “son” of K). The strange operation of summation
of extensions then has the meaning of addition
of morphisms which always exists in additive
categories. This category which includes descendants
of the original category was conceived by Alexander
Grothendieck, who baptized it as derived category.
The precise definition of the derived category uses
old ideas of syzygies, or resolutions, in modern
terminology, which go back to at least 19th century
British mathematician Arthur Cayley and great
German David Hilbert.

The idea of derived categories is, in fact, quite
universal and applicable to many other mathematical
theories, always, when objects of study comprise an
Abelian category. The typical psychological problem
for researchers is that when they study some
particular area, for instance, complex analysis, with
many technical details in its own and come to the
point when they need to use homological methods,
the idea of derived categories looks so perpendicular
to their mathematical experience and so abstract
and technical by itself, that a real courage is needed
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to plunge into this “hostile” sea with a hope to
reach an island of interesting applications. | have only
one advice for young researchers: start practicing

to swim in this sea near the land when you are in
kindergarten!

Derived categories of coherent sheaves

In algebraic geometry, objects like algebraic
varieties, in their “social behavior,” are similar to
algebras, they don't comprise an Abelian category.
So if we want to use Homological Algebra, we need
to find an analogue of the category of modules. This
is the category of coherent sheaves over an algebraic
variety.

Let us look on what these sheaves are and how
they naturally appear from the idea of Linearization.
If we consider a smooth variety X, which is a very
curvy-linear object, and look at it in a vicinity of
some smooth subvariety Y, we will see that the
variety is well-approximated by its linearized version,
the normal bundle. Assume now that the variety
is not smooth while the subvariety is, then the
approximation would give us something which looks
like “a vector bundle with a jump of dimension of
some fibers.” This is formalized as a coherent sheaf.
As an example, consider a quadratic cone X and a
line Y on X through the central point x of the cone.
The fiber of the normal bundle is a line at every
point of Y except the central point where the fiber is
a plane, the vector space of dimension 2.

Figure 3. Jump of dimension of a fiber of the normal bundle to Y in X.

This jump of dimension of fibers of coherent
sheaves is always located on a subvariety, say Y;, of
Y. Further higher rank jump of fibers might happen
on a subvariety in Y;, and so on.

[t might be surprising that coherent sheaves are
in a sense easier to tackle with than vector bundles.
They are relatively tame features, because they live
in the well-organized society, an Abelian category.
So the machinery of derived categories is applicable
to them: by including the “descendants” and
“predecessors” we obtain the derived category of
coherent sheaves.

Ideas of Grothendieck on derived categories
were put on firm basis and vastly developed by
many of his students, and first of all by Jean-Louis
Verdier. Important formal properties of bounded
derived categories of coherent sheaves on varieties,
those derived categories which are most relevant
to classical algebraic geometry, were scrutinized
particularly in papers by Luc lllusie, but the structure
of coherent derived categories of algebraic varieties
remained totally obscure and their relation to
geometry of varieties was unknown for decades.

Grothendieck’s ideas were smuggled over the Iron
Curtain into Russia by Yuri Manin during Russian
political Thawing in Khrushchev era. Manin met
with Grothendieck in the 60’s and fully realized
importance of these new homological ideas. Manin
and his students and collaborators in Moscow
explored the idea of derived categories and started
to study derived categories of coherent sheaves for
some algebraic varieties.

The situation in Moscow was similar to that in
Paris: Manin’s seminar studied formal, topological
and arithmetic properties of algebraic varieties via
derived categories, while Shafarevich’s seminar
and many representatives of his school, like Andrej
Tyurin, Vassily Iskovskih and many others, worked
on classical Algebraic Geometry in Italian style. They

Feature

existed in parallel, though the splitting was not so
profound as in France: it is sufficient to recall the
outstanding achievement of Atiyah-Drinfeld-Hitchin-



Manin paper on classical geometry of instantons,
which has clear homological flavor. It is also worth
to mention that derived categories started to be
actively applied to Representation Theory. One

of the most spectacular achievements was the
proof in the beginning of the 80’s of Kazhdan-
Lustig conjecture by Beilinson and Bernstein, also
independently obtained by Brylinski and Kashiwara.
But the structure of the derived categories of
coherent sheaves was beyond the main stream.

There was a clear conceptual logic in studying
derived categories and there was an evident
deepness of results in the study of birational
geometry and low dimensional varieties, though
these results looked very miscellaneous and hard to
grasp especially for the beginner, who | was by that
time.

At some point, | realized that various contemporary
developments in classical Algebraic Geometry
might be approached via the derived category of
coherent sheaves on an algebraic variety, if we
consider the category as an invariant of the variety.
Natural questions had quickly come. How to extract
any information from this invariant? Is it possible to
reconstruct usual invariants of varieties and vector
bundles on them, like Hodge cohomology and Chern
classes? Is it possible to reconstruct the variety itself
from its derived category? How the derived category
transforms under various geometric operations, for
example birational transformations?

It appeared that the categories of some varieties
had some bases, called exceptional collections,
which are like orthonormal bases in a vector space
with a scalar form. Though, the scalar form is rather
non-symmetric and not skew symmetric, and semi-
orthonormality is a more relevant analogy. A semi-
orthonormal basis has an order on its elements.

If you change the order and use the (semi-)
orthonormalization process similar to Gramm-
Schmidt orthonormalization, you will quickly come
to the action of the braid group on the set of bases.
This reflects a deep connection of derived categories

to Homotopy Theory.

The problem of extracting any information from
the derived category, when you consider it as an
abstract triangulated category, comes from the fact
that morphisms in this category don’t have kernels
and cokernels as they used to have in Abelian
categories. A useful tool was discovered jointly
with Mikhail Kapranov. It was Serre functor, the
categorical incarnation of the canonical class of an
algebraic variety. Using it, | was able to reconstruct
the columns of Hodge diamond from the derived
category and Chern character. It was really striking
to see that derived invariants were columns and
not rows of Hodge diamond, as it was standard
“knowledge” that the rows made good sense as
they were responsible for singular homology of the
variety. The mirror symmetry conjecture appeared by
that time with rows and columns of 3-dimensional
Calabi-Yau varieties exchanged under the symmetry.
| have conjectured that derived categories should
play the central role in mirror symmetry. This
was later formulated in a more precise form in
Homological Mirror Symmetry by Maxim Kontsevich
who proposed to compare the derived category
of a complex variety with Fukaya category of the
symplectic manifold on the other side of the mirror.

Jointly with Dmitry Orlov, we proved that the
variety can be reconstructed from the derived
category under the condition that the variety has
ample canonical or anti-canonical class. On the
other hand, examples of derived equivalences
had already been known from papers of Shigeru
Mukai for K3 surfaces and Abelian varieties. We
found that derived categories have nice behavior
under some special birational transformation in
the Minimal Model Program of Shigefumi Mori.
We conjectured that they are equivalent under so-
called flop transformations, while flips should induce
fully faithful functors between derived categories.
This gave a new perspective to the program by
interpreting that it is the derived category that
should be nicely minimized in an appropriate
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sense. There are results by Tom Bridgeland, Yujiro
Kawamata and others in favor of the conjecture, but
the proof is far from being achieved yet.

When we consider the derived category as the
primary invariant of an algebraic variety, we naturally
come to the question what are the properties of
categories which distinguish the class of derived
categories of coherent sheaves on smooth algebraic
varieties. Some nice properties of these categories
were found relatively quickly in collaboration with
Mikhail Kapranov and, later, with Michel Van den
Bergh. These properties are also enjoyed by algebraic
spaces, a modest extension of the class of algebraic
varieties. Bertrand Toen and Michel Vaquie proved
a nice theorem that if the derived category of any
complex manifold satisfies those properties then the
manifold must be an algebraic space.

On the other hand, it was fairly clear from the
very beginning that there was no easy formulated
property of the abstract category which would
distinguish the class of derived categories of coherent
sheaves. The idea came to me in the early 90’s that
we should regard all categories which satisfied
good properties mentioned above, but which are
not derived categories of geometric objects, as
categorical images of non-commutative varieties.
Despite of a number of results in this direction,
for instance, a classification of noncommutative
projective planes in a joint work with Alexander
Polishchuk (inspired by an early work of Artin, Tate
and Van den Bergh), and works on noncommutative
blow-ups by Van den Bergh, Stafford and others,
we are still very far from comprehending geometry
of these noncommutative categorical varieties as
compared to results in the commutative case. Better
understanding of invariants of categories, similar
to Hodge cohomology for commutative varieties,
would certainly help to this end.

Looking forward, it seems reasonable to consider
the category of all smooth algebraic varieties
and fully faithful functors as morphisms between
them, with possibly reasonable mild extensions for

both objects and morphisms, and try to grasp the
structure of this “society” by means of Homotopy
Theory. Objects of the derived categories of

coherent sheaves have interpretation as boundary

conditions for B-models in Topological String Theory.

Thus, appropriate understanding of this structure
would give an insight in the landscape of possible
compactifications of the stringy space-time.
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Hajime Sugai

IPMU Associate Professor

| have moved from Kyoto University, where
key words on my research have basically been
astronomical instrumentation and observations of
active galaxies in optical/infrared wavelengths. |
developed a multi-mode optical spectrograph Kyoto
3DII, which is used at the Cassegrain foci of the
Subaru 8m telescope as well as of the UH 88-inch
telescope. It has four observational modes, including
integral field spectrograph, Fabry-Perot imaging, slit
spectrograph, and filter imaging modes. The integral
field spectrograph mode enables us to simultaneously
obtain the spectra for more than 1000 spatial
elements of a target object. | will use my experience
here for the development of the Subaru Prime Focus

Research Area: Astronomy

Spectrograph, which is a project promoted by IPMU.
| used Kyoto 3Dl for the research of active galaxies.
Examples are clarifying the morphological and
kinematical structures of a young AGN outflow, and
investigating a lens galaxy mass distribution and line
emission region structure of a lensed quasar through
observations of a lensed quasar system.
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Tomoyu kl Abe Research Area: Mathematics

IPMU Assistant Professor

| am studying arithmetic geometry; especially, the
theory of arithmetic D-modules. Arithmetic geometry
is a subject that tries to understand arithmetic
equations, or more generally arithmetic varieties, by
“geometric” methods. How, for example, can we
get “topological information” of a Z coefficient
equation? A naive answer would be, by considering
the equation as a complex variety and taking the
cohomology. Although we can get genus information
with this method, we cannot see the difference
between equations defined over Z and C.
In the 60’s, Grothendieck defined étale cohomology
on which arithmetic properties reflect. This important
cohomology is an analog of singular cohomology.
He also suggested more “analytic” cohomology,

Masamune Ogquiri

IPMU Assistant Professor

A recent development in cosmology has revealed
that the universe is filled by unknown components
called dark matter and dark energy. My main
research interest is to explore the properties
of these dark components from astronomical
observations. In particular, | make use of gravitational
lensing phenomena to tackle this problem. While |
initially started my research career as a theoretical
astrophysicist, | had the opportunity to have my
theoretical prediction confirmed by my own
observation, which was exciting enough for me to
begin observational research using various survey

Research Area: Cosmology

called crystalline cohomology, which is an analog
of de Rham cohomology. | am studying a variation
of crystalline cohomology called the arithmetic
D-modules, and | am interested in the relationship
between various cohomology theories from the
viewpoint of Langlands program.

Recently, some physicists pointed out links
between the geometric Langlands program and
“S-duality.” It is my dream to study arithmetics by
using some insight from physics.

0

data and telescopes. So far I've worked mainly on

gravitational lens searches in the Sloan Digital Sky
Survey data and its theoretical implications. At IPMU,
I'd like to engage in the SuMIRe project, a wide-field
survey using the Subaru telescope. | can't wait to see
the new picture of the universe that the survey will
bring us.

Our Team



Mitsutoshi Fuijita

Postdoc

My research interests are the gauge/gravity
correspondence and its application for condensed
matter physics. Here, the gauge/gravity
correspondence is the duality between the strong-
coupling gauge theory and weak-coupling gravity.
In particular, we have constructed three holographic
models of the fractional quantum hall effect via
gauge/gravity correspondence. Here, the fractional

Noriaki Ogawa

Postdoc

One of the most important aspects in field
and string theories is duality, where apparently
different theories describe the same physics. We
can sometimes use it to understand complicated
phenomena easily using the other equivalent theory.
In particular, gauge/gravity correspondence is a
surprising duality between a gravitational theory
and a non-gravitational one. | have been studying

Malte Schramm

Postdoc

Research Area: Astronomy

My research interest as an observational
astrophysicist is the evolution of active galactic
nuclei (AGN) and their host galaxies. | mainly focus
on quasars, the most luminous active galaxies
known, which can tell us something about the
growth phase of the black hole. | want to get a
better understanding of the tight correlations found
between the black hole and the properties of their
host galaxies. Therefore | use high angular resolution
multi-band imaging to study the properties of the
host galaxies out to high redshifts. Lately | am also

Research Area: Theoretical Physics

Research Area: Theoretical Physics

quantum hall system is realized via d=2 strong-
coupling electron systems under the strong magnetic
field, and the hall conductivity in this system is
quantized.

its applications to black holes. At IPMU | would
also like to research many other aspects of this

correspondence.

involved in observational campaigns using spatially
resolved integral field spectroscopy with the aim to
explain the unusual stellar population properties of
AGN host galaxies and to collect evidence for AGN
driven outflows and their relevance for the evolution
of these galaxies.
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ShunSU ke TSUCthka Research Area: Mathematics

Postdoc
| am studying Lie theory and its applications via

categorification. While Lie theory has a rich history
in mathematics and physics, it became known

recently that it has relations with seemingly different
areas of research such as modular representation

theory of Hecke algebras via categorification. | aim I am interested in Lie theory associated with non-
at both establishing such connections and studying symmetric Cartan matrices, conjecturally related
the corresponding Lie-theoretic objects. Recently, algebras and supermathematics.

The IPMU Berkeley Satellite, located at the University of California, Berkeley, is in close
collaboration with the Department of Physics of UC Berkeley and the Berkeley Center for
Theoretical Physics (BCTP). The pictures show a sign of the IPMU Satellite and theorists
gathering at the BCTP's interaction area.

Our Team



Special Contribution

Experiencing the 2011 March 11 Earthquake
and its Aftermath at IPMU

Serguey T. Petcov

Professor of SISSA (Scuola Internazionale Superiore di Studi Avanzati), Trieste, Italy,

and IPMU Visiting Senior Scientist

When the biggest earthquake in
modern Japanese history struck on
March 11 at 2:46 PM, | was in my
office on the 3rd floor of the IPMU
building in the Kashiwa campus.
| did not have much earthquake
experience and was wondering what
to do since my office and the whole
building were shaking and swinging
in a way | have not seen a building
doing that before, when one of the
IPMU secretaries, Yuuko-san, told me
I should leave the building. | collected
my things, put on my coat, descended
the stairs and got out of the building
which continued to tremble. Many
IPMU scientists and members of the
administration were already outside
the building in the open space in
front of it, some were still leaving
the building. People were getting
out of the adjacent buildings as well.
There was no panic, everybody was
calm. Soon the space in front of the
buildings of the Kashiwa campus
was full with people. Many of my
colleagues used their mobile phones
to connect to the Internet and get
the latest information about the
earthquake. We learned that the
epicenter is in the Pacific Ocean off
the north-east coast of Japan and
that it was of magnitude 8.9-9.0 on
the Richter scale, or 6+ on the Japan
Meteorological Agency (JMA) seismic

intensity scale. In the Tokyo area it
was of magnitude 5- to 5+ on the
JMA scale. Soon a tsunami warning
was issued for the north-east coastal
area of Japan. | met in the crowd two
members of the Super-Kamiokande
and the T2K neutrino experiments,
Nakahata-san and Shiozawa-san,
who came out of the ICRR building,
and had a very interesting discussion
about the latest results from Super-
Kamiokande and the first T2K event
which had all the characteristics of
being due to v,—v, oscillations. The
latter exciting result was supposed
to be discussed that afternoon at a
seminar at KEK and on March 18 in a
talk scheduled to take place at ICRR
(both presentations were cancelled).
The ground and the buildings
continued to shake and tremble from
time to time due to the aftershocks,
some of which were rather strong.
The IPMU secretaries managed to get
the coffee and the cakes from the
IPMU building, which were prepared
for the traditional 3 PM coffee and
tea break, and we were enjoying hot
coffee in the cold weather outside
the building. The news about the
effects of the earthquake continued
to flow and during the first hour there
were no reports of big damages.
The tsunami had not reached yet the
coast. It began to rain and we were

IPMU News No. 14 June 2011

invited to take shelter in the building
of one of the restaurants where we
usually had lunch. At around 5:30
PM it was announced that we can
go back to our offices at the IPMU
building - the building was inspected
and no damage was found. Later we
learned that none of the Kashiwa
campus buildings had any damage
(except some non-serious ones).
Actually, the same was true for the
enormous number of buildings in
Tokyo, the only exception being few
buildings in the Tokyo Disney Land
park area, which were built on a land
recovered from the sea.

The next problem for those of us
who lived in Tokyo was how to get
to Tokyo. The Tsukuba Express and
the JR trains as well as most of the
metro lines were not running since it
was necessary to check the tracks for



damages. In the case of the Tsukuba
Express these checks took two days
to complete. The IPMU secretaries
managed to reserve 3 rooms in

a hotel not far from Kashiwa for
Ooguri-san,”' Maeda-san™ and his
wife and child who happened to be
in Kashiwa by chance, and myself.
This was very nontrivial given the
circumstances, some members of
the IPMU administration could not
get home and spent the night in the
IPMU building. We were spared this
inconvenience, the room | got in the
hotel was very comfortable. The next
day (which was Saturday) we drove
to Tokyo in a taxi. It took us about 3
hours to cover the distance of 30 km
to Tokyo since the highways were
closed for inspection and the traffic
was quite intensive on the other roads
leading to Tokyo.

The five-storey building of the Elite-
Inn Yushima Residence near Ueno,
Tokyo, where | lived, was intact. The
Residence was located in a charming
quarter next to the Yushima Tenjin
Temple, at a walking distance from
the Hongo campus of the University
of Tokyo. In the studio which I rented,
there was no damage, only the night
lamp fell on its side. The scale of
devastation and loss of life, caused by
the tsunami, began to unfold in the
news reported on the TV. On that day
the first reports about the problems
at the Fukushima Daiichi nuclear
plant appeared. | was following the
news on the TV channels of CNN,
BBC and later - on the NHK service in
English. On the Internet | was reading
the reports in the Italian and other
European media.

The Internet connection worked
without any interruptions after

*1 Hirosi Ooguri, Professor at Caltech and
Principal Investigator at IPMU
%2 Keiichi Maeda, IPMU Assistant Professor

the earthquake. On March 12 my
Ph.D. student at SISSA, A. Meroni,
submitted to the arXiv our (with three
more co-authors) article on multiple
mechanisms of BB0Ov-decay, on which
| was working since my arrival at
IPMU.

The week after the earthquake
(March 14 - 18) | stayed in Tokyo. Due
to the problems with the Fukushima
nuclear plant, there were electricity
blackouts at Kashiwa (there were
none in the area of Tokyo where
| lived) and the Tsukuba Express
line was operating with largely
reduced number of trains and with
a schedule that made the trip to the
Kashiwa campus quite problematic.
We were receiving daily information
about the planned blackouts and
the train schedules from the IPMU
secretaries, Yuuko-san and Midori-
san, with whom | was in contact via
the Internet. Hitoshi Murayama, the
IPMU director, asked the members
of IPMU (including the visitors) to
report any problems caused by the
earthquake. The “census” showed
that, fortunately, all IPMU members
were fine.

My life during that week was
very simple: | would have breakfast

in my studio, then work until lunch
time, have lunch in one of the many
restaurants in the Ueno area (my
preferred places to eat were a ramen,
udon, sushi/sashimi and Korean
restaurants), have a walk in the Ueno
park after the lunch, do more work
in my studio in the afternoon and
the evening, and go out to have
dinner and a brief walk after that;
sometimes | had just a bento for
dinner. I also spoke every day by
phone with my family. The situation
at the Fukushima Daiichi nuclear plant
was becoming alarming and since
March 14 our colleagues-scientists
from the University of Tokyo and KEK
began providing data on the Internet
about the levels of radiation at the
Hongo and Kashiwa campuses and
in the Tsukuba area where KEK is
located. | was checking these data
few times a day. Late in the evening

| was watching the news on the

CNN and BBC programs as well as
reading the news reports in the Italian
media; as an entertainment | was
watching from time to time some of
the games of the Italian soccer team
Inter-Milano, which were shown on
one of the Japanese sports channels
late in the evening. Without the
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usual distractions | managed to do

a lot of work that week, essentially
completing a study with two junior
colleagues on the low energy
signatures of the TeV scale type |
see-saw model of neutrino mass
generation. The results of this study
were collected in an article which was
sent to the arXiv at the end of March.

In the first week after the
earthquake some of standard
food items one could buy in the
convenience stores in Tokyo - different
types of onigiri and bento, yogurt and
cakes, were not available - there were
empty shelves at the places where
one could usually find them. However,
one could find most of these food
products (at a somewhat higher price)
and much more, including the Italian
cheese Gorgonzola, Mozzarella, etc. in
the food section of the Matsuzakaya
department store in Ueno. The
restaurants in the area where | lived
were working also as usual. Therefore
| was a bit surprised at the reports
in the European and American news
media that there were food shortages
in Tokyo. This was indeed true only
for one item: the Bulgarian style
yogurt was missing and actually did
not appear on the shelves of the
convenience stores even one month
after the earthquake.

In the period March 12 - March 15
there were hydrogen explosions at the
Fukushima nuclear plant with a release
of a certain amount of radioactive
material in the environment. The
Japanese government ordered the
evacuation of the residents living
within the 20 km radius zone of the
plant. The continued aftershocks and
the possibility of much more massive
radioactive contamination which
could reach Tokyo (Tokyo is located
at 240 km from the Fukushima plant)
and the south-western part of Japan,

triggered the exodus of foreigners
from Tokyo and Japan. The French,
German and Swiss governments
advised their citizens to leave Japan.
Charter planes were sent to collect
the citizens of these countries

who were willing to leave, all the
expenses (including the air tickets

of the passengers) being covered

by the respective governments.
Similar advises were issued also by
the Italian, British and American
governments. The German national
airline Lufthansa stopped flying to
Tokyo; its planes were flying to/from
Nagoya and Osaka only. On March
20 the wind changed direction and
brought certain amount of radioactive
iodine-131 (half-life of 8 days) and
cesium-137 (half-life of about 30
years), which were being emitted by
the Fukushima nuclear plant, to the
Tokyo area. This lead to the increase
of the radiation levels by a factor of 4
at the Hongo campus and by a factor
of 5 at the Kashiwa campus. The
subsequent rain made the iodine-131
appear in the water supply system

of Tokyo in quantities corresponding
to a radioactivity of 200 Becquerel
(Bg, 1 Bg = 1 decay/second) per liter.
This level was considered dangerous
only for children under the age of
one year. The Tokyo municipality
authorities distributed about 240
000 bottles (of 0.55 liter each) of
mineral water to the families with
small children. Some of these families
preferred to leave Tokyo and spend
some time further away in the south
of Japan - in the Osaka area. The
European and American media were
writing about an exodus from Tokyo
of its inhabitants. | did not notice any
significant decrease of the density

of population in the Ueno area. The
indicated reports were contributing
to the creation of a feeling of an
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eminent unavoidable catastrophe.
The aftershocks were not worrying
me after the buildings in Tokyo and
Kashiwa survived without damages
the March 11 earthquake. When
the iodine-131 appeared in the tap
water in Tokyo, | used for several
days only mineral water for drinking
and the minor cooking | was doing.
Moreover, | knew that the human
body is radioactive at the level of 50
Bq per liter due to the presence of
potassium-40 (half-life of about 1
billion years). A medium size person
had a natural radioactivity of about
3000 Bg. I was following the daily
(hourly and the real time) data about
the radiation levels provided by
colleagues-scientists. | read also a
number of review articles and reports
about the natural radiation levels,
the radiation doses one gets from
various X-ray machines, scanners,
and radiation therapy of cancer, used
in medicine, as well as about the
effects of the radioactivity released at
Chernobyl. | learned that an X-ray of
the chest corresponds to an average
of 250 hours of natural radiation
exposure in the area of the Hongo
campus in Tokyo. It was clear from
these reports that the radioactive
fallout at Fukushima was much less
than that at Chernobyl. The increased
radiation levels at the Hongo and
Kashiwa campuses were as the
natural radiation background in some
populated areas around the world. A
British person, for instance, is exposed
on average to about 2.5-3.0 times
more radiation than an inhabitant of
Tokyo due to the natural background.
Moreover, as the data were showing,
after the March 20-21 increase, the
radiation levels at the two campuses
of the University of Tokyo and in the
tap water in Tokyo began to decrease,
as was expected in the absence of a



new contamination.

My family was anxious about me
staying in Japan. Many friends and
colleagues from Europe, who were
reading the reports in the European
media, expressed strong concern as
well. My decision to stay was based
on the analysis of the facts mentioned
above and only on one “bet,” namely,
that the “big earthquake” which is
predicted by some geophysicists to
hit Tokyo some (unknown) time in the
future, will not occur so soon after
the March 11 one. | hope it will not
occur in any foreseeable future.

On March 25 | met Hitoshi
Murayama who was spending that
week at IPMU (Hitoshi is sharing his
time between IPMU and UC Berkeley).
He told me that the experiments
at Kamioka (Super-Kamiokande,
KamLAND, XMASS, etc.) did not suffer
any damage from the earthquake, but
that the KEK and J-PARC accelerators
had some damage. | learned also that
many foreign scientists canceled or
postponed their visits to IPMU.

The situation in the Tokyo area
was gradually returning to normal
during the second and third weeks
after the March 11 earthquake. In
the convenience stores all standard
food items became available. The
Tsukuba Express trains were running
first at 60% rate (without the rapid
train service) and later at the usual
pre-earthquake schedule. The
blackouts at the Kashiwa campus
were canceled. The colleagues
were returning to IPMU and the
scientific life was gradually resuming
its standard rhythm. The radiation
levels measured at the Hongo and
Kashiwa campuses as well as at KEK
(in Tsukuba) were decreasing. Starting
from the beginning of April they were
in most of the Tokyo area at the levels
before the March 11 earthquake. The

aftershocks were continuing. There
were several on April 8 (Friday), but
the first which happened around 8:20
AM was both relatively strong and
long and made me wonder whether
the Residence building | was in will
survive it. However, as | was about
to reach the stairs to go out of the
building, it was over; the building did
not have any damage. | experienced
another one in the metro: the train
of the Chiyoda line | was traveling on
was at one of the stations when the
tremor started and the cars began
to swing slowly. Nobody panicked,
people began connecting to the
Internet with their cell phones to get
more information. After the tremor
ended we waited for about several
minutes before the train started
moving again.

The last part which follows
contains very personal and subjective
comments and observations, some
of which might be due to the lack of
sufficient information and thus might
not be correct. My impression about
the efforts by the TEPCO™
company to gain control over the
damaged Fukushima Daiichi nuclear
plant was that the problems the
TEPCO was facing were too many
and too complex for the company.
The company was doing what it
could to avoid the radioactive fallout,
but was overwhelmed by the scale
of these problems. | expected that
the Government will gather a team
of experts, or will invite foreign
experts, to help TEPCO much sooner
than it did it. | am not sure the other
companies which run nuclear power
plants in Japan offered help (I may
be wrong on this point). What was
obviously lacking was some kind of
Nuclear Emergency Unit - a group

%3 Tokyo Electric Power Company

of nuclear engineers, physicists and
technicians, trained to deal with
possible complex problems at nuclear
power plants (I am not sure such units
exist in the U.S., France or the other
countries which have nuclear power
plants). It was also my impression
that the actions of the Nuclear and
Industrial Safety Agency of Japan
were not very helpful and useful -
they were just adding “pressure” on
the already much stressed TEPCO
staff at Fukushima. | was surprised
to learn that the electricity supply
grid in the western part of Japan is
“incompatible” with the grid in the
eastern Japan, so that it is impossible
to transfer electricity from the
western grid to the eastern grid and
vice versa in the cases of emergency
like the one after the Fukushima
plant stopped supplying electricity
to the eastern grid. This caused the
necessity to save electricity and led
to the blackouts and other measures
which had a negative impact on the
economy in eastern Japan. Making
the two grids compatible and creating
one unified grid in Japan will have
considerable economic and practical
advantages.

Finally, I would like to use this
opportunity to express my deep
condolences and sincere sympathy to
all my Japanese colleagues and the
members of the IPMU administration
for the devastation and the loss of life
caused by the March 11 earthquake
and the subsequent aftershocks
and the tsunami. | would like also
to thank the members of the IPMU
administration who did everything
possible to ensure normal working
and living conditions for the IPMU
visitors during the first dramatic
weeks for Japan after the March 11
earthquake.

May 2, 2011, Trieste, Italy
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WPI Centers on March 11, 2011 and Aftermath®

Toshio Kuroki, MD, PhD

Program director of the WPI program, Japan Society for the Promotion of Science

The magnitude (M) 9.0 earthquake
struck the east Japan on the
afternoon (14:46) of March 11, 2011.
It was the 4th largest earthquake of
the world since 1900. The epicenter
was located at 130 km from the
coast of Sendai and 24 km in depth
under the Pacific Ocean, causing the
devastating tsunami. Thirty min after
the quake, 20-meter wall of sea water
had swept across towns of the coast,
washed away houses, cars, boats
and even airplanes and killed nearly
25,000 people living in these areas.
Japan has been well prepared for
earthquake and tsunami by the world
densest monitoring network, the
biggest tsunami barriers particularly
in these areas and warning systems
by catching primary (P) wave of
quake. However, M 9.0 quake and
20 m tsunami were far beyond our
preparations and imagination.

The quake shook academic facilities
in Sendai and Tsukuba. Although
nobodies were killed or injured and
buildings were not so badly damaged,
WPI-AIMR and MANA, which are
renowned for material science, had
serious damages of fine equipments
including STM (Scanning tunneling
microscope) by M9 earthquake and
the following M7 aftershocks. Most

* Editor's footnote: At the request of Prof. Kuroki,
all the six WPI centers publicize this article through
their respective periodicals and/or websites.
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Figure. STM (Scanning tunneling microscope) damaged by the earthquake.
Dr. Hitosugi, AIMR

of them were placed on earthquake-
proof foundations, but they were
vigorously shaken. Damaged
equipments are now being repaired
by replacing parts or by realignment
of optical axis etc (Figure). It will

take further months to be recovered
completely to the level before March
11.

Costs to restore them are
estimated approximately 242 million
yen (US$ 2.9 million) for AIMR and
200 million yen (US$ 2.4 million) for
MANA, which will be compensated
by the supplemental budget of the
government. However, most serious
loss for researchers is loss of time.
We sincerely hope that they will catch
up rapidly and return to the frontier
of research shortly.

IPMU, which locates 25 km
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south of MANA, was not damaged.
Among IPMU-related research
facilities, Kamioka was not suffered
from the earthquake but KEK and
newly opened J-Park were seriously
damaged. Professor S.T. Petcov, a
visiting scientist of IPMU from ltaly,
will report his personal experience
of March 11 and aftermath in “IPMU
News.”

Another WPI centers, iCeMS, IFReC,
IPCNER, which locate far away in
south and west Japan, has no damage
at all, though they felt unusual shake
in Kyoto and Osaka.

In addition of these earthquake
and tsunami, we faced the third
disaster; the nuclear power plants
in Fukushima became out of control
totally and nuclear fuel was melted
down. However, environmental



radioactivities have been at the
level of normal background or only
marginally high (IPMU), as shown in
Table 1.

National Institute for Radiological
Sciences estimated cancer risk of
habitants in Tokyo on the assumption
that environmental radioactivity is
0.5uSv/h and food stuffs contain
upper limits of radioactivity (300
Bq / kg) for 90 days. Under these
conditions, life-time cancer risk at all
sites will increase only marginally by
0.0265%.

As seen in the report of Professor
Petcov, there was no panic and
everybody was calm even after the
triple disasters. However, continuing
aftershocks, uncertainty of nuclear
plants and lack of information
triggered exodus of foreigners
from Japan. In particular, some
European governments, e.g., French,
[talian, German and Swiss, strongly
advised their citizens to leave Japan
and prepared free charter flights.
Foreign media also exaggerate the
crisis and report that the whole
nation is likely contaminated with
radioactive materials and foods are
not available. Such an overreaction of
the governments and media caused
unrest among WPI researchers from
abroad.

As a result, 29-52% of foreign
researchers left Japan in AIMR, MANA
and IPMU shortly after the disaster,
but most of them now returned and
continue their research activity as

Table 1. Environmental radioactivities in 6 WPI centers.

Distance from
WPI City Fukushima Environmental dose
nuclear plants
AIMR Sendai 94 km 0.07 uSv/h
MANA Tsukuba 170 0.08
IPMU Kashiwa 196 0.25
iCeMS Kyoto 540 0.04
IFReC Osaka 570 0.04
I’CNER Fukuoka 1065 0.04
— Tokyo 230 0.06

Data (as of May 20, 2011) are taken from URL of MEXT and Univ. of Tokyo
(for IPMU ). Radioactivity before March 11 is 0.03-0.08 uSv/h.

Table 2. Evacuation of foreign researchers from WPI research centers.

Total foreign Evacuated Evacuated
WPI researchers researchers on researchers on

before March 11 | March 31 May 30
AIMR 44 3 (52.3%) 5 (11.4%)
MANA 113 33 (29.2%) 3 (11.5%)
IPMU 41 12 (29.3%) 6 (14.6%)
iCeMS 30 0 (0%) 0 (0%)
IFReC 49 1 (2.0%) 0 (0%)
I’CNER 10 0 (0%) 0 (0%)

seen in Table 2. Those who still remain
in their home promised to return to
WPI centers shortly. However, some
newly appointed postdocs cancelled
his/her contract.

Internationalization is one of goals
under the WPI program. We will
further support the international
faculties and students by providing
comfortable environments and full
information for research and daily life

Taking this opportunity, we would
like to express our sincere sympathy
and condolence to victims of these
triple disasters.

We much appreciate for the
support and sympathy given by
our colleagues, friends and science
communities of the world, which
greatly encourage us. We are
convinced that we will recover quickly
and return to the frontier of science.

Special
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IPMU Interview

with Sadanori Okamura

Interviewer: Hiroaki Aihara

How IPMU was born

Aihara: Thank you very much
for making time for us. I would
like to begin this interview by
reflecting on the past. Could
you tell us about the story of
how IPMU was born? At that
time you were a Managing
Director for Research and an
Executive Vice President of the
» University and overseeing
g initiatives such as
WPI (World Premier
International Research
Center Initiative). What
was your immediate reaction
when you learned that the
government was planning to
call for application to WPI?

Sadanori Okamura is Professor at
the School of Science, The University
of Tokyo (UT). He was appointed
as the founding Director of the
Todai Institutes for Advanced Study
(TODIAS), established on January
1,2011. He graduated from the
Department of Astronomy, UT

in 1970. He received a Doctorate

in Astronomy from UT in 1977.
Since then he has been engaged in
education and research in Astronomy
at UT. He became Professor in
1991; was Dean of the School of
Science from April 2003 through
March 2005; Managing Director
for Research and Executive Vice
President from April 2006 through
March 2009. While he was in the
Directorate of UT, he endeavored
to establish IPMU. His research field
is Extragalactic Astronomy and
Observational Cosmology.
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Okamura: As far as | remember,
before the invitation for
applications was announced
at the university, Professor
Katsuhiko Sato had been
coordinating submission of at
least one proposal in physics.
At first, | think the discussion
started to adopt the neutrino
as a central topic of the
project, probably influenced
by a strong image of Professor
Masatoshi Koshiba. Then,
someone pointed out that

the neutrino is important, but
the neutrino alone is a bit less
appealing. In the meantime, a
subject having something to do
with astronomy was searched
for. At that time, | think | was
hearing the discussion with
my personal feeling that it was
a project more or less related
to the astronomy group,
without a clear consciousness
of being Managing Director
for Research, Executive Vice
President. Meanwhile, the
contents of the project further
changed. | don't remember
when it occurred, but
Professor Hirosi Ooguri came
onstage and the inclusion of
mathematics was decided. At
around that time, | had the
clear impression that the big
change of the scenario was
likely to make the project very



appealing. Then, | met Ooguri-
san, who happened to be
staying in Japan. It may have
been at the stage when | was
coordinating the proposals as
Managing Director. While | was
talking with him, | clearly came
to believe that it is a very good
thing to combine mathematics
with physics and astronomy.
Upon the university-wide
announcement of the formal
invitation for application, a
number of proposals were
submitted from various other
fields, and as Managing
Director | had to coordinate
among them. The Directorate
created a selection committee
which held hearings. After
having gone through a lot of
things, we came up with three
proposals to submit. Even

now | think that they were

all very excellent proposals
that deserved governmental
selection. Actually, | thought
that hopefully more than one
proposal might be successful,
given that these three excellent
ones were submitted. However,
the result was that only IPMU
was selected. This is the story
before the selection of IPMU.
Aihara: Right. Because
Professor Sato was taking
leadership in the Department
of Physics back then, discussion
on WPI naturally started

with cosmology playing a
central role. Simultaneously,
though separately, Professor
Yoichiro Suzuki, Director of

the Institute for Cosmic Ray
Research, started planning

a WPI proposal targeting
neutrino physics research. Since
cosmology and neutrino are

closely related, both groups
came to discuss how we might
integrate both ideas. Challenge
remained, however, to design

a program that is explicitly
interdisciplinary, one of the
mandatory requirements for

a WPI proposal. We wanted
something very concrete. It was
the summer of 2006, | think.
Coincidentally, Professor Ooguri

was visiting the Department
of Physics, and Professor
Tsutomu Yanagida (now a P!
of IPMU) talked to Professor
Ooguri about the story of WPI
planning. Professor Ooguri

-

integrating ‘.

proposed .
*
mathematics ’
into the picture.
His main research
interest is superstring
theory, a formal theory of
particle physics. It has a
very close connection with
mathematics. Professor Ooguri
stressed the exciting possibility
of integrating mathematics
with physics and astronomy. |
recall how it had all begun.
Okamura: | didn’t know that
Yanagida-san first talked to
Ooguri-san.
Aihara: It was Professor
Ooguri’s idea that made
integration of physics and
mathematics as a key element
of this program. Integrating
mathematics into physics
and astronomy significantly
widened the scope of the
proposal, | must say. The
next challenge, which was
Hiroaki Aihara is Deputy Director and
a principal investigator at IPMU. He
is also a Professor of Physics in the

School of Science at The University
of Tokyo.

Interview



equally crucial, was to come
up with the leader of the
project. Professor Suzuki and
| extensively searched for
candidates, and gradually
narrowed down to a few
who could cover elementary
particle physics, cosmology,
and astronomy, and could
also bring mathematics on
board. Eventually, we came up
with Hitoshi Murayama, our
founding director, who was a
well known young, dynamic
particle theorist at Berkeley.
Okamura: | think it changed
greatly. We proposed three
projects, each deserved to be
selected, but the most striking
point of IPMU | think was the
clear visibility of integrating
mathematics with physics and
astronomy; usually people
think these fields are distinctly
different. Another point was
the scouting of a prospective
Director. You found a bright
new face, Murayama-san
from outside the university. |
feel these were the reasons
that distinguished IPMU from
other proposals.

Aihara: Indeed, we received
a lot of advice from you.

For instance, | recall your
comments such as “Inclusion
of mathematics gives a fresh
impression” and “Recruiting
Murayama as Director from
outside the University of
Tokyo is very positive.” Your
advice helped to sharpen our
proposal. | think it might well
be the case that the Program
Committee, which down-
selected WPI proposals, also
had similar impressions when
they received our proposal.
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The feedback you gave was
very beneficial to us.
Okamura: | gave such pieces
of advice as to make a
proposal appealing not only
to IPMU but also to other
projects.

Aihara: President Komiyama
and the university Directorate
had been very supportive
from the beginning. I recall
that Directorate regarded all
three proposals were strong
and promising. We all believed
all three of them would be
selected (laugh), or at least
two of them for sure.

A pilot program for the

university-wide reform
Okamura: | naturally thought
that if two or possibly more
proposals were selected,

it would be ideal because
their competition as well as
cooperation would go well.
For the Directorate, however,
the WPI Program was very
demanding. The requisite for
application was the reform of
the university such as changing
the current system and/or
introducing a new system.
Aihara: It was exactly the
reason why we had to work
closely with the university
Directorate from the
beginning. Discussion with
the Directorate was definitely
needed when preparing a
proposal. | don't know whose
idea the special zone was,

but that was an excellent
invention. It meant that we
were exempt from many
administrative regulations that
normal organizations within
the university, such as Faculties

and Schools, must abide by.
Otherwise, it would have been
almost impossible to change
a system so quickly within a
colossal organization like the
University of Tokyo.
Okamura: That’s true. It was
requested to submit the

host institute’s commitment
signed by the President. There,
we had to write how the
university would provide long-
term support of the selected
WPI center, how it would
institute a system under which
the center Director would

be able to take leadership

in recruiting excellent
researchers and deciding their
salaries, how it would provide
research space and foreign
researchers’ residential
facilities, and the like. To cope
with these requirements,

Mr. Eto, who was Leader of
External Fundraising Group (it
was in charge of this kind of
administrative tasks), thought
of various clever ideas. One

of them was this idea of
designating the selected

WPI center as a university's
special zone, and positioning
it as a test case for the future
university-wide reforms. We
determined this idea to be
the leading policy and got an
approval of the Directorate.
Aihara: In particular,
introducing a merit-base
salary system was a big issue.
Okamura: Actually, that
problem was already solved a
bit prior to proposing IPMU.
In April 2007, the university
instituted a new employment
system to recruit excellent
researchers and capable
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supporting staff, and this
system made it possible,
at least in principle, to hire
those people full-time with a
higher annual salary than, for
instance, that of President. In
actuality, however, given the
position and age, the salary of
the faculty staff was almost
automatically determined
by applying the standard of
the government employee.
Without changing such a
situation we could not recruit
excellent researchers from
overseas. A survey showed
that professors of Harvard
University in the US earned
about twice as much salary as
professors of the University of
Tokyo did. In the meantime,
someone said that we really
had to offer higher salary
than that of the President
in order to recruit excellent
researchers. | remember well
that President Komiyama at
that time said “It's no wonder.
You feel it's odd because
you are in the university,
but nobody complains in
professional baseball that
Ichiro earns a much higher
salary than the manager.” It
was very persuasive. At that
time, the Directorate was
also trying to reform the
university-wide systems, and
this | think was the reason
why the idea of the special
zone was approved relatively
smoothly. The most impressive
thing was that the Directorate
of the University of Tokyo, led
by President Komiyama, was
very cooperative, and | was
thankful for it.

Also, we somehow



managed to get approval

by the Directorate of some
special exceptions from the
university-wide employment
rule for IPMU as a special
zone to employ project faculty
members and support staff.
For deciding on the detailed
rules related to employment
and personnel systems, Mr.
Takeshita, Leader of the
Personnel Management Team
worked very hard. | think it
would not have been possible
to make the system design of
the present rules which are
applied to IPMU, if Mr. Eto,
whom | mentioned previously,
and Mr. Takeshita had not
been involved in this attempt.

IPMU built from scratch

Aihara: Securing research
space was another challenge.
Okamura: Yes, it was. Two
other proposals submitted
from the University of Tokyo
had plans of securing the
research space, if selected, in
the existing buildings, but there
was no existing building to
accommodate IPMU. However,
it was necessary to write in the
proposal about how to secure
the space to accommodate the
proposed project.

Aihara: Well, one of the
university’s commitments was
to build a new lab building for
us...

Okamura: Was it already
written in the proposal?
Aihara: Yes. It was a
Directorate’s initiative, a great
support, indeed.

Okamura: It may well be

that it was also telling for

successful selection. But, there
was a story which if you hear

now you may feel is incredible.

Just after the launch, IPMU
was not very well spoken
of by, for instance, MEXT

(Ministry of Education, Culture,

Sports, Science & Technology),
though it was doing well.

It was pointed out that the
university’s support to IPMU
was insufficient. All the four
selected WPI centers other
than IPMU were based on the
existing organizations. So, the
expenses spent for each of
such organizations including
the salary of researchers,
which was the same after the
launch as before, was counted
as the host university’s
support to the new WPI
center. In contrast, because
IPMU launched from scratch,
it looked as if the University of
Tokyo did not support it at all.
It was a very hard time.
Aihara: Right, but not any
more. By a year or so after the
inauguration, | believe, both
the Follow-up Committee and
MEXT came to understand
creating IPMU is indeed
building everything up from
ground zero, a real big deal to
the University.

Okamura: About a year was
needed. Though this is not

a long period of time, it was
an embarrassment for us at
first. Actually, the fact that
IPMU was established from
scratch gave a fresh feeling in
various points. | think there is
a clear difference at a glance
between the two types of
WPI centers; one was newly
built up from scratch and the

other was converted from the
existing organization. Now
we understand that it was the
biggest, or rather essential
difference. In that sense, it was
very good to have built IPMU
from scratch though we had a
difficult time for the first half-
year or so.

Aihara: It was good, yet
difficult. Precisely because
IPMU started from zero, it
would fall back to zero unless
we continue to make progress.
Okamura: Yes, you are right
(laugh).

Aihara: We have no place to
go back (laugh). Although
having built it and assembled
top-notch researchers
successfully, there is no
guarantee to keep IPMU
operating for good. If those
people recruited from
overseas leave in ten years,

it means that the efforts to
establish WPI will have failed.
Although IPMU is supported
by the university Directorate,
it turned out to be a big
challenge to secure even a
single tenured position for
IPMU within the traditional
university system, which
comprises of a number of
Units, i.e., Faculties, Graduate
Schools, and Institutes.

Making IPMU a permanent

Institute under TODIAS
Okamura: Before corporatiza-
tion of national universities
this might have been easier
than now. If a budget request
under the conventional
scheme was granted to
establish a new institute
based on a large group of

researchers who were doing
extremely well, it immediately
solved the demand you
mentioned. In principle, this
kind of budget request is still
possible now, but the barrier is
much higher. So, the problem
is what we should do.
Viewing from a broader
perspective, the University of
Tokyo comprises a collection
of Units, each having a
clear discipline. There are
10 Faculties, 15 Graduate
Schools, and 11 Institutes,
all doing activities within
their respective disciplines. In
particular, each educational
Unit independently makes
course plans without any
interaction with the outside.
Nobody cares, for instance,
if there are overlaps or not
among the courses in the
Faculty of Engineering,
Faculty of Science, and
Faculty of Economics; all run
independently within the
respective Departments.
Research has been conducted
more or less similarly. But,
after corporatization, when
Professor Komiyama became
President, this situation
changed to some extent.
Turning our eyes to the world,
there were many areas which
span across the disciplines
of the existing Units in the
University of Tokyo. So, to find
a way out of this situation,
a new Unit called the
Committee for Presidential
Initiatives was established. It
was different from the existing
Units in that it can establish
research organizations
under the direct control of
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the President. Then, various
research organizations were
launched; some had a definite
term of 5-year or so, some
were aiming at permanent
activities by establishing a
network, and some turned
out not to be very successful
after some activities.

It turned out that with
such a system alone,
however, interdisciplinary or
multidisciplinary fields did not
always perform as expected.
Therefore, the Directorate had
a plan, prior to the launch of
IPMU, to establish a higher-
level permanent entity by
selecting a few from such
organizations. It was a plan for
the “Institute for Advanced
Study,” though “international”
did not appear in the title.
Actually an invitation for
applications was announced
inside the university to realize
this idea.
Aihara: Was that originally
planned for the Arts?
Okamura: Yes. So the
invitation was limited to
researchers in the Arts.
Even though hearings were
held, no promising project
was identified. So, that
attempt faded away. In my
understanding, TODIAS has
been established because the
present Directorate thought
it very important how to deal
with IPMU in future, as you
pointed out, and this caused a
revival of the idea of Institute
for Advanced Study, based on
IPMU for this time.
Aihara: How can we develop
TODIAS, appropriately
positioning it within the
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University of Tokyo? We

have no answer yet; we

need experience to answer
this question. What IPMU is
aiming at is to become an
excellent organization that
lasts much longer than 10
years, with prospects over
several decades. Becoming a
member of TODIAS is just the
first step toward these ends.
We will be asking for even
more advice from you and the
Directorate.

Okamura: There is no doubt
that TODIAS is a permanent
institute established within the
framework of the University
of Tokyo. Its management
goes by the prescribed rules,
and research organizations
are admitted into TODIAS

if they satisfy the pro forma
requirements specified by the
rules. I think, however, that
admission of organizations
into TODIAS does not mean
that these organizations
automatically last forever
without any efforts. The three
pro forma requirements are
found in the previous issue

of IPMU NEWS (No. 13, page
11). One of them is “Acquiring
sufficient external funds

for operations.” Regarding
this condition, | think no
organization can promise “We
can satisfy this requirement
forever” from the beginning.
But, on the other hand, once
the university established
TODIAS, it does not make
sense if the university

merely says to organizations
admitted in TODIAS “Please
do it yourself,” without giving
any support to them. This

is my feeling, though | do

not know exactly what the
university Directorate is going
to do with TODIAS. Since
TODIAS launched with its
first organization nominated,
it may be that its rule and
management method would
make some kind of evolution
by looking at how it is going
to be operated. Conversely, it
may be that IPMU has great
bearing on determining how
TODIAS should evolve.
Aihara: Because | also belong
to School of Science, a typical
university Unit, | see the issue
from both sides. The issue is to
establish a new organization
such as IPMU without taking a
toll on the existing units. There
is no guarantee of sufficient
external funds to sustain
IPMU. Moreover, we do not
have traditional tenured
positions. Yet, the university
resources are limited.
Okamura: | think it is
probably the problem of

the University of Tokyo as

a whole, rather than the
problem between some of its
Units, like between TODIAS
and IPMU or IPMU and the
Graduate School of Science.
The existing Units have been
guaranteed an allocation of
University Operating Grants,
but as you know, these
university base budgets

have been decreasing every
year. Accordingly, personnel
expenses must decrease.
Unless you take measures to
counteract this situation, the
numbers of faculty members
and administrative staff
continue to decrease. | think

IPMU News No. 14 June 2011

it is necessary to reconsider
what a university’s faculty
member ought to be, and

to establish a system which
allows the university to find,
with all means possible, new
permanent sources of revenue
which can be spent for the
whole or part of the salary of
faculty members. Otherwise,
basically the number of faculty
members keeps decreasing. It
won't be zero, but already at
this moment it has significantly
decreased compared to that
at the time of corporatization.
Therefore, if almost the same
number of faculty staff as that
at the time of corporatization
is needed to keep the level of
research and education, the
university has to be prepared
to take different measures.
This is a problem not only

for IPMU, but also for the
university as a whole, | think.
Aihara: Am | right that the
significance of admitting
IPMU into TODIAS lies in that
the university Directorate

has shown its commitment

to address the problem as a
university-wide problem?
Okamura: Yes you are right.
The various rules for the
admission of organizations into
TODIAS will probably evolve. |
cannot say at this moment how
this will take place, but one
thing | am sure of is that for

an organization with excellent
achievements, people would
say “If it should disappear, it
would be a major issue for the
University of Tokyo.” So, this

is a necessary condition for
IPMU to fulfill by doing its best.
At least for now, it seems that



your efforts are taking IPMU
toward that direction.

IPMU takes the initiative of
big projects at Subaru

Aihara: Thank you very much
for your confidence in us.

Now, let us talk about science.

Currently IPMU is leading a
big project that was selected
by the government under
“Funding Program for World-
Leading Innovative R&D on
Science and Technology
(FIRST Program).” IPMU
Director Hitoshi Murayama
is leading this new initiative.
The project is to build two
instruments for the Japanese
Subaru telescope, an ultra
wide-field CCD camera
called Hyper Suprime-Cam
(HSC), and a wide-field multi-
object spectrograph called
Prime Focus Spectrograph
(PFS). With these two new
instruments we can conduct
a novel cosmology research
to unveil the nature of dark
energy and dark matter. | am
sure you know this project
very well (laughs).

Okamura: Sure. | am
impressed with that project.
HSC is regarded as the
successor of the prime-focus
camera called Suprime-Cam
which has attained great
scientific achievements.
Actually I am involved in
building it as PI. Though | did
not contribute very much to
the engineering aspects of
building the Suprime-Cam, |
had been claiming from the
beginning that Subaru should
be equipped with a prime
focus to secure capability of

wide-field imaging and that
we should build a prime-
focus camera. Now, fewer
and fewer people remember
it, but whether the prime
focus should be realized

or not became a very big
problem while the Subaru
telescope had been designed.
The reason was that it would
require the rigidity of the
entire telescope structure to
have the prime focus where

a heavy instrument could

be loaded in the massive
prime focus unit, and the
telescope cost would be

very expensive. At that time,
not so many people of the
Subaru construction group

at the National Observatory
expressed their strong wish to
conduct imaging observations
at prime focus. Therefore,

at a certain point a leading
opinion was something like
“We may not need the prime
focus which only Professor
Okamura of the University of
Tokyo wishes to have.”
Aihara: | think the

availability of the prime

focus instrumentation most
characterizes Subaru. We now
know the Suprime-Cam has
many users. Do you mean its
merit was not obvious at all?
Okamura: No, it was not. It
was around the end of the
1970's, a bit earlier than the
discovery of the large-scale
structure of the universe, that
the discussion started to build
a large telescope which would
replace the 1.88-m diameter
telescope, built in 1960, at
the Okayama Observatory,
which was an annex to the

Tokyo Observatory operated
by the University of Tokyo

at that time. A long time has
passed since then, and almost
no one remembers the story.
It is now incredible that the
situation at that time was like
“The future of astronomy
should rely on spectroscopy.
Taking pictures with imaging
devices will be of no use.” This
stream also influenced people
to ask “Should we really have
the prime focus even though
not so many people will use
it?” At that time | kept saying
“Yes, we should have it.” The
telescope tube of Subaru is
very rigid because we decided
to have the prime focus. You
can understand, if you look

at other 8-m class telescopes
such as Keck and Gemini

at Mauna Kea, that it is not
possible for them to add a
prime focus later because they
do not have a rigid structure.
In this sense, | think it was very
good that Subaru was able to
start its construction aiming
at having a prime focus. As

a result, the Suprime-Cam
attained great achievements,
and in turn this has led to
further future possibilities,
the HSC project and the
SuMiIRe project, the latter
being a combination of HSC
and a wide-field multi-object
spectroscopy. | feel something
destined in the fact that these
projects are going to start by
IPMU’s initiative.

Aihara: | understand. | am
interested in physical quantities
derived from the statistical
information obtained from

a large number of galaxies,

rather than the properties

of individual objects. It was
almost a miracle that a big
IPMU project fortunately
managed to have a connection
with Subaru. At first, | was not
sure how our participation
would be received by the
Subaru user community.
Okamura: When | first

heard that IPMU was to
conduct the HSC and SuMIRe
projects supported by the
FIRST Program, | was pretty
astonished and said “Oh dear!
It's unexpected (laughs).” It is
this project that can address
the most important problem
in astronomy first in the
world, | think. Because it is

a competition, various other
ideas are being considered in
other places, and gradually
some projects which can also
address the same problem will
be identified. The instruments
of this project, however, are
without a doubt the most
powerful at this moment.
Aihara: | think HSC will have
the first light by the end of
the year. We are sure that HSC
will produce excellent results
once its galaxy survey starts.
Furthermore, based on these
results we can proceed to

the next step, a multi-object
spectroscopy. | am proud of
the SuMIRe project, because it
is a well programmed project
that leads the research of
observational cosmology for
some ten years to come.
Okamura: Well, I am looking
forward to hearing good news
from HSC and SuMiIRe.
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Workshop Report

Focus Week on Astrophysics of Dark Matter

Shigeki Matsumoto

IPMU Associate Professor

“Focus Week on Astrophysics of
Dark Matter” was held at IPMU on
May 30 - June 3, 2011, aiming to
bring together experts in particle
physics and cosmology as well as in
astrophysics, to discuss the future
prospects for identifying dark matter.
Despite the serious situation of Japan
due to the earthquake and nuclear
reactor problems, many researchers
from several countries gathered
together to discuss the dark matter
problem and fortunately there were
many attendants, including graduate
students. During this focus week,
several topics about the dark matter
problem were discussed. The warm
dark matter was one of main topics in
the focus week, for example, and was
actually discussed in detail in terms
of theoretical motivations, simulation
studies, and observational constraints,

following excellent morning review

talks. The WIMP dark matter, which is the traditional
candidate for cold dark matter, was also an important
topic in the focus week. We discussed the topic with
a particular focus on the light WIMP dark matter

(its mass is about 10 GeV) from the viewpoint of
DAMA/CoGeNT anomalies. The dark matter problem
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is one of the biggest in particle physics, cosmology,

and astrophysics, and this problem actually deeply
concerns the core questions of IPMU, “what is the
universe made of.” Following this focus week, it is
very important to hold workshops aiming to discuss
dark matter.
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“Second IPMU Building”
Completed

As previously reported in IPMU
NEWS No.11, p. 24, IPMU’s “Second
Building” or “Annex,” included in the
Government’s stimulus package in fiscal
2009, has been under construction since
April of last year. The IPMU “Annex”
is not a single building, however, but
rather a part of the larger building
shared by three institutes. This building,
named “the Second General Research
Building,” was originally planned to be
completed within fiscal 2010, but the
Tohoku Region Pacific Coast Earthquake
that occurred on March 11, 2011
caused some delay in construction, so
it was completed at the end of April.
The pictures below show the exterior
appearance of this building and its
location relative to the IPMU Building.

T IPMUiwing of Thesd
F |PMU Building Seneral Research,Build:

The IPMU Research Building and the Second General
Research Building

At the corner on the ground floor of
IPMU wing of this building is located
IPMU’s “Astronomical Information
Center.” It will function as an analysis
and information center for the data to
be obtained from the IPMU initiatives
for astronomical observations. It will also
showcase the IPMU activities—such as
researchers’ meetings and computer
work—to the public. People outside can
enjoy looking at these scenes as well
as the data projected on a number of
large screens through transparent glass
wall. The picture below shows the inside
of the Astronomical Information Center.

o . N

Astronomical Information Center

Science Café: The Universe 2011

“Science Café: The Universe 2011"
was held at the Tamarokuto Science
Center in Nishi-Tokyo City, jointly
sponsored by IPMU and the Tamarokuto
Science Center on April 23, May 28, and
June 25.

In this series, three easy-to-understand
lectures in Astronomy, Mathematics,
and Particle Physics were given: IPMU
Professor Hiroshi Karoji spoke on “The
Subaru Telescope and Dark Energy”
on April 23, IPMU Assistant Professor
Satoshi Kondo “On Galois Theory” on
May 28, and IPMU Associate Professor
Shigeki Matsumoto on “Producing Dark
Matter in Terrestrial Experiments” on
June 25. In this series of the Science
Café, a relaxed atmosphere is particularly
emphasized so that attendees can talk
with the lecturers in a friendly manner.
To ensure this atmosphere, the number
of attendees was limited by lottery to

within 100 people for each lecture.

Having started in 20009, this year’s
Science Café was third in this series. So
far, eleven lectures, one per day, were
given in total. This series of Science Café
will be held every year.

Prof. Shigeki Matsumoto gave a lecture on June 25

Shigeki Sugimoto Receives 16th
JPS Award for Academic Papers
on Physics

IPMU Professor Shigeki Sugimoto
won the 16th JPS (The Physical Society
of Japan) Award for Academic Papers
on Physics with his coauthors Hiroyuki
Hata, Tadakatsu Sakai, and Shinichiro
Yamato for their paper entitled “Baryons
from Instantons in Holographic QCD.”
They proposed a method for analyzing
baryons using superstring theory, and
showed that the baryon spectrum
calculated with this method qualitatively
reproduces the experimentally observed
spectrum well. The awards ceremony
took place on April 9, 2011.
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Hidetoshi Ohno Awarded AlJ
Prize 2011 for his Design of IPMU
Research Building

Professor Hidetoshi Ohno of the
Graduate School of Frontier Sciences,
The University of Tokyo, was awarded
the All (The Architectural Institute of
Japan) Prize 2011 for Design for his
achievement in the design of the IPMU
research building.

The AlJ Prize for Design is awarded
for an excellent achievement, which
contributes to the advancement and
development of the science, technology,
and art related to architecture, in the
category of the architectural design
of recent buildings (including garden,
interior, and other designs), mainly
completed in Japan.

The prize was awarded in recognition
of the integrated powers in form, in
design, and in details including furniture,
as a facility for research, and also, in
particular, of the embodiment of “powers
of place,” namely, the “prime power” of
architectural work, which the architect
put into these “projections” under various
restrictions. This architect’s attempt was
highly evaluated. The awards ceremony
took place on May 30, 2011.

The IPMU Research Building

The Architectural Institute of
Japan presented Professor Ohno
a commemorative plaque with his
name in relief, a work of a famous
contemporary sculptor, Ryokichi Mukai.
It has been fixed to one of the columns
in the colonnade of the IPMU building.
For those who are interested in the
design of the IPMU building, we refer to
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“Spiraling Academia - A Memorandum
for the Design of the New IPMU

Research Building” written by Professor
Ohno in IPMU NEWS No. 8, page 4 — 9.

Commemorative plaque presented to Prof.
Toshihide Ohno

Focus week on Astrophysics of
Dark Matter
This Focus Week was held at IPMU
from May 30 to June 3, 2011. For
details, see p. 26.

Future Workshop:
2011 IPMU School and Workshop
on Monte Carlo Tools for LHC
The “2011 IPMU School and
Workshop on Monte Carlo Tools for
LHC" will be held from September 5
to 10, 2011 at Yukawa Institute for
Theoretical Physics, Kyoto University.

IPMU Seminars

1. “Electroweak baryogenesis in the
MSSM revisited”
Speaker: Eibun Senaha (NCTS)
Date: Mar 31, 2011

2. “Soft Leptogenesis and Gravitino
Dark Matter in Gauge Mediation”
Speaker: Norimi Yokozaki (The
University of Tokyo)
Date: Apr 06, 2011

3. "Anew method to identify AGNs and
the nature of low-luminosity AGNs”
Speaker: Masayuki Tanaka (IPMU)
Date: Apr 07, 2011

4. “SUSY Gauge Theories on Squashed
Three-Spheres”
Speaker: Kazuo Hosomichi (YITP)
Date: Apr 12, 2011

5. “Asymmetry in Type la Supernovae:
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15.

An Origin of Their Observational
Diversities?”

Speaker: Keiichi Maeda (IPMU)
Date: Apr 14, 2011

“Geometric entropy and
confinement/deconfinement
transition in d=4 QCD like theories”
Speaker: Mitsutoshi Fujita (IPMU)
Date: Apr 19, 2011

“Jets at weak and strong coupling”
Speaker: Yoshitaka Hatta (Tsukuba
University)

Date: Apr 20, 2011

“On the construction of the virtual
fundamental class”

Speaker: Masahiro Futaki (University
of Tokyo)

Date: Apr 20, 2011

“Supernova Explosions in Dense
Circumstellar Medium”

Speaker: Takashi Moriya (IPMU)
Date: Apr 21, 2011

. “Quantized integrable systems, matrix

models and AGT correspondence”
Speaker: Kazunobu Maruyoshi (SISSA)
Date: Apr 26, 2011

. “The Unification of Forces”

Speaker: Koichi Hamaguchi (IPMU)
Date: Apr 27,2011

. “Information content in

cosmological observables”
Speaker: Masahiro Takada (IPMU)
Date: Apr 28, 2011

. “Small Black-Holes and Higher Spin

States in Heterotic String”

Speaker: Massimo Bianchi (University
of Rome)

Date: May 17, 2011

. “Natural selection of inflationary

vacuum required by infra-red
regularity and gauge-invariance”
Speaker: Takahiro Tanaka (YITP)
Date: May 18, 2011

“The Supernova Origin of Galactic
Cosmic Rays”

Speaker: Yasunobu Uchiyama
(SLAC/Stanford)

Date: May 18, 2011



16. “Yangian symmetry in deformed

WZNW models on squashed spheres”

Speaker: Kentaroh Yoshida (Kyoto
University)
Date: May 24, 2011

17. “Recent results from ATLAS at the LHC”

Speaker: Junichi Tanaka (University
of Tokyo)
Date: May 25, 2011

18. “Gravitational Lenses of the Dark
Universe”
Speaker: Adam Amara (ETH-Zurich)
Date: May 26, 2011

19. “6=3+3"
Speaker: Masahito Yamazaki
(Princeton University)
Date: May 31, 2011

20. “Quantum Field Theory and the
Analytic S-Matrix, Redux”
Speaker: Jacob Bourjaily (Princeton
University)
Date: Jun 01, 2011

21. “Some recent results on microstate
geometries”
Speaker: Jan de Boer (University of
Amsterdam)
Date: Jun 01, 2011

22. “(Astro)-supercolliders: growing
black holes in galaxy mergers”
Speaker: John Silverman (IPMU)
Date: Jun 03, 2011

23. “Cosmology, Scalar Fields and
Hydrodynamics”
Speaker: Alexander Vikman (CERN)
Date: Jun 03, 2011

24. “An X-ray — infrared study of AGN
unification and selection”
Speaker: Murray Brightman (MPE)
Date: Jun 07, 2011

25. “Cosmology Results from the
Atacama Cosmology Telescope”
Speaker: David Spergel (Princeton
University/IPMU)
Date: Jun 08, 2011

26. “Refined topological string for
Omega background”
Speaker: Yu Nakayama (Caltech)
Date: Jun 14, 2011
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28.

29.

30.

31

32.

33

34.

35.

36.

“Challenges in Fukushima and Japan”
Speaker: Mihoko Nojiri (IPMU)
Date: Jun 15, 2011

“The high-z interplay between
annihilating DM and the IGM”
Speaker: Marco Valdes (Pisa)

Date: Jun 16, 2011

“Multiple brane solutions in Open
String Field Theory”

Speaker: Martin Schnabl (Prag)
Date: Jun 20, 2011
“Thermo-dynamical limit function’s
seminar”

Speaker: Yoshio Sano (National
Institute of Informatics)

Date: Jun 20, 2011

“Product formula for p-adic epsilon
factors”

Speaker: Tomoyuki Abe (IPMU)
Date: Jun 21, 2011

“Maxwell’s Demon: Introduction to
Information Thermodynamics”
Speaker: Masahito Ueda (University
of Tokyo)

Date: Jun 22, 2011

“Dark matter distribution in cluster
from strong+weak lensing”
Speaker: Masamune Oguri (IPMU)
Date: Jun 23, 2011

“Recent advances in modular
representation theory of the
symmetric groups”

Speaker: Shunsuke Tsuchioka (IPMU)
Date: Jun 28, 2011

“Statistical Symmetry Breaking in
the CMB”

Speaker: Jiro Soda (Kyoto Univ.)
Date: Jun 29, 2011

“Impact of Large 6,5 on Flavor
Physics”

Speaker: Morimitsu Tanimoto
(Niigata Univ.)

Date: Jun 30, 2011

Personnel Changes

New Principal Investigator
Professor Toshiyuki Kobayashi of

the Graduate School
of Mathematical
Sciences, now also
holds the position of
Principal Investigator
at IPMU as of June
1,2011. Previously,
he held a joint appointment at IPMU
as Senior Scientist. His research area is
Mathematics, and his research interests
will be published in the next issue of
IPMU NEWS, in the Our Team section.

Moving Out

IPMU Assistant Professor Yuji
Tachikawa moved to the Institute
for Advanced Study as a long-term
member. He was at IPMU from
November 1, 2010 to April 9, 2011. This
time he left IPMU temporarily, and he
will be appointed at IPMU again in the
near future.

Also, the following three IPMU
postdoctoral fellows left IPMU to work
at other institutes. Their time at IPMU is
shown in the square brackets:

Kai Wang [September 1, 2008 —May
31,2011] moved to Zhejiang University
in China as a Research Professor.

Michael Pichot [October 1, 2008
—June 30, 2011] moved to the
Department of Mathematics and
Statistics, McGill University in Canada as
an Assistant Professor.

Jiayu Tang [November 1, 2008
—June 30, 2011] moved to The
Chinese University of Hong Kong as a
postdoctoral fellow.

Erratum

There is a correction in IPMU News,
No. 13, p. 23, right column. In the
second paragraph, under the headline
“Personnel Changes,” the correct time
at IPMU for Fuminobu Takahashi is
December 1, 2007—1January 31, 2011.
(This correction does not apply to the
web version of IPMU NEWS, No. 13.)
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Infinite Grassmannian
Satoshi Kondo

IPMU Assistant professor

The infinite Grassmannian represents vector bundles on a manifold. In the
homotopy category, it represents topological K-theory. The same holds true in
the algebraic setting. In the motivic homotopy category (constructed using the
Nisnevich topology and the condition that the affine line is contractible), it is

known that it represents (homotopy invariant) algebraic K-theory.

A morphism & — B in the Q-construction of the
exact category of vector bundles is an isomorphism
class of diagrams & 42 »—» g where

A, B, C are vector bundles, i is an admissible
monomorphism, and q is an admissible epimorphism.
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(a+b)+c=a+(b+0).
a+b=b+a.
(ab)c=a(bo).
(a+b)c=ac+bc

E2TOTICH LAA T —E (RAT—FEBOHD
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