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Director’s Corner

Building International Membership

One of the important aims of the WPI (World
Premier International Research Center Initiative)
that funds Kavli IPMU is to internationalize
Japanese academia. Internationalization is a tricky
concept. Science is global anyway. People do visit
other countries for conferences, workshops, and
collaborations. What exactly is needed here?

I moved to the United States back in 1993, and
it surely wasn't an easy experience. How you look
for a place to live, obtaining the social security

number, opening bank accounts, getting credit cards,

buying a car, everything was different. But | moved
there because | felt there were more opportunities
for me as a scientist. And | was very lucky. | met
fantastic people, impressive collaborators, those
who expanded my horizon, and wonderful friends.
But there was one point that made my transition
manageable: | could speak English.

When people think about moving to Japan, some
people get scared because of the language barrier.
In addition, living in the US, | see a lot more people
from Europe than those from Japan, giving the
impression that living in Japan may feel isolated.

WPI was designed to break this perception. Being
at Kavli IPMU, everybody tells me that there is no
difference being there from leading US or European
institutions. We have about five hundred visitors
from around the world every year. Every member
must spend 1 to 3 months outside Japan. All the

projects we are involved in are international. | believe

scientifically, there is really no difference anymore.

Director of Kavli IPMU
Hitoshi Murayama

And indeed more and more people we try to recruit
find better scientific opportunities at Kavli IPMU than,
ahem, US or Europe. But then, what about life and
language?

This is where our support staffs come in. You can
read about how we support our members and what
we struggled with in a fascinating conversation by
our three wonderful staff members. We are not
perfect. But you can see how much we try and thrive
to make feel everybody welcome to start their work
as soon as they arrive. And it is working.

One great success example is our Associate
Professor Simeon Hellerman on the cover. He moved
from his position at Institute for Advanced Study in
Princeton early on in the history of Kavli IPMU. And
he became a great symbol of our international and
top-level research center in the world.
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FEATURE

Kavli IPMU Associate Professor Sl meon Hel Ierman

Research Area: Theoretical Physics

String Theory: Genetic Code of the Cosmos

The only known consistent description of matter
and gravity at the quantum level is known as string
theory. Fundamentally, string theory dictates the laws
of physics in a very simple way: When particles are
examined at the shortest distances, they are replaced
by tiny strings. Strings replace both the massive
particles constituting matter -- electrons, quarks,
and Higgs bosons -- and the massless particles that
transmit forces between the particles -- photons,
gluons, and gravitons.

In particle theory, the properties of the particle in
isolation -- its mass or its angular momentum, for
instance -- can be considered separately from the
properties of the particle's interaction with other
particles or forces. A particle in isolation is represented
by a line in a Feynman diagram. The particle's
interaction with a force carrier is a vertex in the
Feynman diagram where the line meets other lines.
The types of such vertices, and the probabilities of
their appearance, are arbitrary in particle theory.

The rules in string theory are different. Force carriers
and matter particles are all different configurations
of the same type of string. After one specifies the
basic properties of the string such as its tension, and
the shape of the space it moves in, the properties of
matter particles and forces are uniquely determined
by those choices. Instead of lines with sharp junctures
between them, the splitting and joining of strings

is described by a smooth two-dimensional surface
traced out in space and time. Isolated motion and
interaction are merged into a single smooth event,
so the interactions of particles are therefore dictated
by the same dynamics as are the properties of the
particles propagating in isolation.

The consistency conditions for this equivalence
are stringent but well-defined, and solution to the
conditions is known as a conformal field theory (CFT).
A CFT setting the rules for string propagation is
sometimes also called a "string vacuum®. The CFT is
called a vacuum because it specifies not a particular
configuration of particles, but a configuration of
empty space before any particles are even added.

Vacua from Calabi-Yau Threefolds

Each distinct vacuum has different particle masses
and different forces and interactions between
particles. When the gravitational force is very weak,
the physical consistency conditions of a CFT become
identical with the mathematical consistency conditions
for a very special type of geometric shape called a
Calabi-Yau 3-manifold, or Calabi-Yau threefold (CY3).

A Calabi-Yau threefold can be thought of as
defining extra dimensions of space, curled up very
small, or "compactified". Calabi-Yau compactification
was discovered by Philip Candelas, Gary Horowitz,

4 Kavli IPMU News No.21 March 2013



Figure 1a. A Feynman diagram describing interactions
of point particles.

Andrew Strominger, and Edward Witten in 1984, a
discovery that helped to bring on the first superstring
revolution.

One Theory, Many Vacua

CY3 geometries occur in at least millions of different
types, possibly even an infinite number. Enumerating
the full set of possibilities for CY3s is an unsolved
problem, of great interest to mathematicians in its
own right.

Moreover, the classification and enumeration
of possible consistent string theories involves CY3
geometries only as a small and simple piece of a
much larger and more elaborate puzzle. In addition
to the shape of the CY3 itself, a string vacuum is
characterized by the distribution of certain energies
and extended objects inside the CY3, known as fluxes
and branes. These branes and fluxes wrap themselves
around various closed shapes, called homology cycles,
embedded inside the CY3. Homology cycles can be
thought of as two-spheres or three-spheres in the
space. The numbers of homology cycles of a given
type of CY3 are called its Hodge numbers.

Because each homology cycle gives Nature
independent choices for how many branes and how
much flux to wrap on it, the number of possibilities
for a vacuum configuration grows exponentially with
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Figure 1b. In string theory, a Feynman diagram is
replaced by a smooth string trajectory.

the Hodge numbers. The largest theoretically possible
Hodge numbers for a CY3 are not known, but some
known examples already have Hodge numbers that
are quite large, around 500 or so. This implies that
string theory may have as many as 10°*° vacua that
can be described with various choices of branes and
fluxes on homology cycles of a CY3.

Thus string theory has a vast number of different
vacua. Only one string vacuum can describe dynamics
of the world we inhabit, where the rules of the
Standard Model of particle physics have prevailed
in experiments so far. Most of the other vacua are
inevitably very different from our own world. That is
to say, in our own world, the charge of the electron
is 1.6x10™ Coulombs, and not some other value; the
recently discovered Higgs boson has a mass of 125.5
x10° electron-Volts and is not heavier or lighter than
that; et cetera. The electron charge, Higgs boson mass,
and other such quantities vary wildly over the set of
string vacua, distinguishing the overwhelming majority
of possible Universes from our own.

Nonetheless, it is important to understand the entire
set of all vacua, rather than just the one we live in. One
reason is that we theorists have not yet identified the
particular vacuum describing our world, the particular
Calabi-Yau manifold or CFT that produces the
dynamics of the Standard Model. It may be impossible
to do so without understanding string vacua more

Feature



systematically than we do at present.
Also, cosmological considerations suggest all

the various vacua are probably realized in one

region of space-time or another, in island-Universes
connected tenuously to one another and accelerating
rapidly apart. If other vacua are not only theoretical
possibilities but are actually realized elsewhere in the
cosmos, then some information about these other
island-Universes may be accessible experimentally,
possibly through patterns in the cosmic microwave
background radiation.

The Holographic Bound as a Limiting
Principle
Since possible types of CY3 are not classified
or enumerated yet, how can we know where the
complication stops? Could there be CY3s waiting
to be discovered that have Hodge numbers hugely
greater than 500, whose combinatorics of branes and
fluxes would lead to unfathomably more complex
vacua? In order to survey the range of possible vacua
string theory allows, it is important to understand
what principle limits the complexity of a Calabi-Yau
threefold, or a string vacuum more generally.
Progress on understanding this issue has involved
developments from the seemingly unrelated direction
of black holes. In the 1970’s, Steven Hawking
discovered that black holes absorb coherent quantum

Figure 2. Calabi-Yau manifolds are partially characterized by the
number of distinct closed two-spheres (blue) and three-spheres (red)
in the geometry. The Calabi-Yau shown here has two two-spheres
and four three-spheres.

information and turn it into seemingly random
statistical noise by emitting thermal radiation. Since
this discovery, the quantum mechanics of black holes
has been an area providing important insight into the
information-theoretic properties of quantum gravity.

In the early 90's, theorists led by Gerard 't Hooft and
Leonard Susskind, deduced a fundamental rule known
as the holographic principle. The holographic principle
states that the entirety of quantum mechanical
information in any gravitational system in any region
of space, can always be stored on the surface of that
region rather than in the interior. And furthermore, 't
Hooft and Susskind postulated that the information
on the surface could be packed no more tightly than
one "bit" (B[inary dig]IT, a 1 or 0) per 107° square
meters. This size is the square of the distance scale
known as the Planck length, at which quantum gravity
dominates over all other forces.

The holographic principle was originally proposed
and advocated based on logical deduction using
thought experiments, rather than inferred from actual
experiments, or even from any calculation within a
detailed model. 't Hooft and Susskind’s arguments
were independent of string theory. However, the
holographic principle gained wide acceptance when
realized in concrete form in string theory through the
work of Juan Maldacena in 1997. The holographic
principle is now widely accepted and believed to apply
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Figure 3a. The auther enjoys an evening in f1% (a Japanese
room). Gravity holds him down on the & (tatami mat), and in
turn holds the & down on the floor.

to any consistent theory of quantum gravity, including
string theory in particular.

The holographic principle is not itself merely a
model or a particular theory, but a logical principle is
applicable to all possible quantum theories containing
gravity -- no matter what might be the content of
the rest of the theory, so long as it is relativistic and
guantum mechanical. For any relativistic physical
theory of any type of objects with any type of
interactions or laws of motion, in any number of space
dimensions, the holographic principle must apply if
guantum mechanics and gravity are both part of the
model.

To understand the implications of the holographic
principle, let us apply it (if you don’t object!) to your
own life. In our familiar Universe of three space
dimensions, holography tells us that all physical events
of the room in which you are sitting and reading this
article, are simulated in real time by an equivalent
guantum system living on the walls of your room: Yes,
your pleasant evening of coffee and music in your
lovely 12 (WASHITSU, a Japanese room) was not
real, but simulated by a very thin quantum computer
covering the wall!

The most important implication is that the quantum
mechanical information contained in the room can
never be too large -- it cannot exceed the fundamental
"holographic bound". This sets a fundamental

Figure 3b. A mathematically equivalent holographic theory
simulates the events of the evening. The data of the
configuration of the room at each moment in time is stored
on the (two-dimensional) walls of the room.

limitation on the complexity of the activities you can
perform this evening. If you are cooking dinner, the
holographic principle limits the number of recipes that
can be packed into a cookbook in your kitchen. If you
are listening to your MP3 player, then your playlist
cannot have more songs than 107 times the area of
the walls of your room, in units of meters squared.
This is because your MP3 player and your cookbook
are not real, but are themselves information imprinted
on a hard drive on the walls, with only one bit of
storage capacity per Planck length.

This limitation is fundamental. Even if you get bored
later in the evening, you cannot go to the Apple
Store and get an upgrade to double the memory on
the invisible hard drive on your wall: The holographic
principle states that you would need to double the
size of your wall instead.

Since the logic of the holographic principle is based
on universally applicable arguments, holography may
be used to limit the Hodge numbers in any possible
realization of string theory. The argument is simple:
The fluxes in Calabi-Yau manifolds carry information,
namely information about which two-cycle or three-
cycle they are threaded through. Thus a single
particle of flux necessarily carries information, and
the larger the number of spheres in the Calabi-Yau,
the more choices the flux has in how to orient itself:
Hodge numbers determine the amount of quantum
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Figure 4. A plot of the properties of Calabi-Yau manifolds, showing
the sum of Hodge numbers on the vertical axis. (The horizontal

axis shows the difference of the two Hodge numbers.) Some yet-
unknown principle of mathematics seems to limit this combined
number to about 500. Image credit: P. Candelas et al., http://arxiv.org/
abs/1207.4792

mechanical information carried by a single flux particle.

Hypothetically, if some inventive geometer were
to find Calabi-Yau threefolds with Hodge numbers
that were to be too large, eventually the quantum
mechanical information carried by a single flux
particle in your room would exceed the amount of
information that the walls of your room could store
holographically. This would violate the holographic
principle, and therefore it cannot happen. We can
conclude that the Hodge numbers of a Calabi-Yau
should not be too large.

Recent work by myself and others has made this
idea of a holographic bound more quantitative. A
paper of my own in 2009 used elementary calculus
and algebra to analyze a general consistency
condition of CFT known as modular invariance,
and to interpret that consistency condition using
Maldacena's holographic correspondence. Translated
using Maldacena'’s rules, the consistency condition
becomes a universal limitation on masses of particles
in a string vacuum. Then in a joint paper with
Cornelius Schmidt-Colinet (Kavli IPMU), we extended
this technique to derive a limitation on the number of
types of massless particle (such as the flux particles
that are counted by Hodge numbers of a CY3).

Using additional information following from the
assumption of supersymmetry, the bound on massless
particle species was improved dramatically in 2012 by

Christoph Keller (Caltech) and Hirosi Ooguri (Caltech
and Kavli IPMU).

Under certain technical assumptions, the theoretical
holographic bound on the total Hodge numbers
of a CY3 comes to about €** = 535.4---, with small
corrections to that value that do not change the order
of magnitude. Although no rigorous universal bound is
known to mathematicians, this value is strikingly close
to the largest total Hodge numbers produced in any
concrete construction of a Calabi-Yau threefold, which
is around 500. It is striking that physical reasoning
brings us so close to explaining data from pure
mathematics that mathematicians themselves cannot
yet explain.

Conclusion

The holographic principle is the genetic code of
quantum gravity, and a complex jungle of theories
realizes that underlying genetic code in myriad ways.
We are now beginning to understand how the
holographic DNA of string theory shapes the family
resemblances among the flora and fauna of this vast
ecosystem.
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Our Team

Chang Kee Jung

Kavli IPMU Professor

My current research interests and activities are
focused on the following two areas: experimental
search for proton decays - a direct evidence for
(grand) unification, and measurements of neutrino
properties, in particular CP violating phase, that may
eventually lead us to resolve the matter-antimatter
asymmetry mystery in the universe. | have been
pursuing these goals through my participation in
the Super-Kamiokande, K2K and T2K experiments.
| will also participate in the future experiments

to pursue these goals further. In addition | am
very much interested in detecting neutrinos from
supernovae, search for neutrino-less double beta

Amir Babak Aazami

Postdoc

My research interests revolve around spacetime
singularities, black holes, and gravitational lensing.
Spacetime singularity theorems are regarded as
statements about physics, but they are also purely
mathematical: they help to classify geodesically
(in)complete Lorentz manifolds. One of my goals
is to arrive at a deeper geometric understanding
of this classification, as well as a deeper geometric
understanding of the relation between a spacetime
singularity and a black hole. Beyond this, | am

Research Area: Experimental Physics

Research Area: Mlathematical Physics

> I

decay and search for dark matter. | currently serve

as International Co-Spokesperson of the T2K
collaboration. Nature kindly gave us the non-zero
neutrino mixing angles in order for us to be able to
probe CP violation in the lepton sector. May Nature
be kind to us again and provide us with a large CP
violation!

interested in the phenomenon of magnification in
gravitational lensing. | am delighted to join Kavli
IPMU, because it encourages interdisciplinary pursuits
such as these.

Our Team



Round Table:

Talking about the Daily Life Support Services for Foreign

Researchers

Anna Hamakoji
JISTEC.* Tsukuba Office

Keiko Nishikawa
JISTEC* Tsukuba Office

Midori Ozawa

Head, International Relations Section, the Kavli IPMU

Settling into the IPMU Support
Desk

Ozawa: Would you introduce yourselves?
Hamakoji: I'm originally from Sweden,
and | came to Japan in 1975 with my
Japanese husband. When | started
working at JISTEC in 1988, | thought
that it would only be a part time job
for a few years:--well, 25 years later I'm
still working and 3 years ago | started
working here at IPMU.

Nishikawa: | started working for JISTEC
13 years ago. | met Anna when | was

10

working at the Tsukuba Information
Center, providing a variety of information
for foreigners. After that, when | was
working at a different job, Anna, whom |
had met only once, came to me asking if
I wanted to join JISTEC for a position for
the newly established Ninomiya House, a
dormitory for foreign researchers.
Hamakoji: | was asked if | know some
suitable person, and | immediately
remembered her.

Ozawa: You really have a good memory!
Nishikawa: ---although | had only met

Kavli IPMU News No.21 March 2013

#JISTEC (Japan International Science & Technology Exchange
Center) is an incorporated association under the jurisdiction

of MEXT. It is dedicated to the advancement of science and
technology and contribution to the international community
through the promotion of international exchanges and the
provision of support to research and researchers. At the Kavli
IPMU, JISTEC’s support desk has been opened three days every
week since three years ago, for the daily life support services for
foreign researchers and their families.

her once before.

Hamakoji: You made a very strong
impression on me.

Nishikawa: (Laughs)

Hamakoji: When | went to the
Information Center to find her, | was
told that she wasn’t there anymore, but
| didn’t give up---1 searched and finally
found her.

Ozawa: You located her over such a
wide area? Amazing!

Nishikawa: | was actually thinking about
changing jobs at that time, so | said yes



without hesitation.

Hamakoji: So she owes me, big time!
Nishikawa: | know | owe a lot to her.
(Laughs)

Ozawa: You've known each other for a
long time. Three years have passed since
JISTEC joined IPMU, and now we can
cooperate with each other very well, but
there were some unfamiliar and uneasy
feelings between us at first.

Nishikawa: That's true. | was pretty
worried.

Ozawa: Anna-san, | remember when
we first met you told me that it would
be best for the researchers and JISTEC
staff to know each other. Moreover,
you asked me if you were expected to
answer 100% of emergency phone
calls for 24 hours. | understood the
reason why you asked me things like
these. | think you already knew that it

is not easy to answer the phone 100%
of the time in your everyday life. | was
deeply impressed by your sincerity, and

| felt that you are an honest and reliable
person indeed! Did you feel any difficulty
at first?

Hamakoji: On the other side of the line,
there is a person in need of help, so
when you have emergency phone calls
you always worry about missing a call
and that is a heavy responsibility.
Ozawa: Answering emergency calls
100% of the time is extremely difficult,
so nobody can easily accept the request
to have an emergency phone 24 hours
a day. It is very hard work to have the
phone—even for you two, who are very
skilled and have a lot of expertise in
support for researchers.

Hamakoji: Until you answer the phone
you don’t know how serious the
emergency is, but at least in Tsukuba
we have a lots of experience, and we
feel confident that we can handle most
things. Regarding Kashiwa and Tokyo, we
didn’t have any experience, so we were
quite anxious.

Ozawa: Have you settled into this area
now?

Nishikawa: Far from it. (Laughs)
Hamakoji: We are improving. Compared
to the 25 years in Tsukuba, we have only
been at IPMU for 3 years, so there is still
much to learn, but thankfully we have
AXA Assistance Japan ™' to help us with
finding information about hospitals in
Tokyo.

Ozawa: It may not be always possible
to answer the phone because the cell
phone signal is too weak to be received,
etc. as you worried about. But in case
that you cannot answer the phone, AXA
Assistance Japan serves as a backup,
which is an important service.
Nishikawa: | agree. For example, we

are also leading an ordinary life so we
sometimes find ourselves in situations
when we can’t be reached by phone,
even if we carry an emergency phone,
such as when we take a subway train.
Hamakoji: Now, when we give the
emergency card ™’ to any newcomer, we
always explain that even though we are
basically available 24 hours a day, we
may be doing something that prevents
us from immediately answering, like
driving, so please keep calling and we
will pick up.

Nishikawa: We explain that in person
when giving out the emergency card.
Ozawa: How many calls per year do you
receive?

Hamakoji: Really serious emergencies are
rare, but you never know when that call
may come, so you need to be prepared.
Ozawa: The phone is very important in
the event of emergencies. | remember
that someone called for emergency in
the very early morning, when their baby
got a high fever.

Nishikawa: That was around 5 o’clock
in the morning.

Hamakoji: So far we have been very
lucky in that no one here has been
seriously hurt, but unexpected accidents

do happen--for example, people can fall
and hurt themselves. Since most of the
researchers at IPMU don’t have children,
we have fewer visits to the emergency
hospital. Strangely, kids usually run a
high fever at night.

Ozawa: There have been some small
accidents occurred so far.

Hamakoji: Well, so far we have been
able to handle them.

Feeling Truly Happy in Doing
Something Good

Ozawa: It was the first time for you to
be outside of Tsukuba for such support-
desk service at IPMU, wasn't it?
Nishikawa: This way, researchers can
easily drop by at the support desk and
have a chat with us. We get to know
each other even if a relationship of trust
may not be reached in the beginning.
Ozawa: We ask you to go to the city
hall and the bank together with newly
arriving researchers soon after their
arrival. It is a good opportunity to get to
know each other well. One year after the
JISTEC staff had started service at IPMU,
we conducted a questionnaire with
foreign researchers on this service. The
answers were all favorable. For instance,
many of them were relying on your
sincere support for almost everything. |
was very pleased that the support desk
had gone very well. In the early days of
IPMU, some of us had a cell phone by
turns for emergency calls from foreign
researchers, but we felt quite uneasy
to have such a phone throughout the
night after normal working hours. In that
sense, we have been relieved very much
by the JISTEC’s service.

Round
Table
*FAXA Assistance Japan provides English
telephone operator service for 24-hour for
information requested by non-Japanese
researchers at IPMU in case of emergency.
**Newly arriving researchers and long term
visitors are provided with the business card sized
emergency cards showing the phone numbers of
JISTEC, AXA Assistance Japan, and IPMU.



Nishikawa: Thanks for saying that. We
are very grateful to be able to work with
all the nice staff of IPMU.

Ozawa: | think the support at IPMU,
where you have to work in close
coordination with IPMU administrative
staff, is very different from the one at
Tsukuba.

Nishikawa: We knew that the staff

at IPMU had taken good care of their
researchers, and in turn, we felt pressure
to do well.

Hamakoji: We actually were a bit
intimidated at first.

Ozawa: Why?

Hamakoji: We had concerns about how
to adjust our way of working to the
IPMU. We were quite nervous.

Ozawa: The IPMU staff had taken charge
of the support to some extent before
JISTEC came. So, at first there was some
confusion between you and us about
how to share the work. But, gradually we
got accustomed to doing so, and now
we ask you to support researchers for all
health problems and private matters. Our
roles are now clearly defined.

Nishikawa: As time went by, | remember
talking to Anna and saying to each
other: “You know what, I'm having fun
doing this job.
Hamakoji: Yes, in
the beginning we
did not have much
confidence in our

knowledge about
this region and we £

worried we wouldn't be very useful. In
Tsukuba, we have our own personal
experiences to help us when we search
for information, but here we had to start
from scratch. In the beginning, not many
researchers came to the support desk,
and we sometimes felt like we were not
useful at all. But now we have many
people coming by the support desk,

and we actually feel like we are doing
something good.

12

Ozawa: Now people come to the
support desk continuously for various
problems.

Hamakoji: Being busy is much better- -
Nishikawa: Researchers also wave to us
when they get down the stairs.

Ozawa: They may think you are friends.
Do some people come by just for a chat?
Hamakoji: Sometimes people just come
by for a chat or to check in and see how
we are.

Nishikawa: Sometimes they just come to
say, “I'm back” when they return from

a trip somewhere. These kinds of small
things really make our day.

Hamakoji: Yes, there are so many nice
people here!

Nishikawa: Everybody is so nice.

Ozawa: Is it comfortable for foreign
researchers to live in Japan? Many of
them don’t speak Japanese. But Japan is
a safe country to live in. Also, they can
enjoy JISTEC’s support.

Nishikawa: Everybody is voicing their
satisfaction with how they are treated at
IPMU, and they marvel at the ease and
opportunities in terms of how they get
to engage in research abroad.

Ozawa: It is a policy of IPMU to request
all the researchers to go abroad more
than one month and up to 3 months per
year to make themselves visible, as well
as IPMU.

Hamakoji: But | also think the researchers
here are a bit mysterious.

Nishikawa: Strange folks?

Hamakoji: So many are playing difficult
instruments.

Nishikawa: Yes, so versatile!

Ozawa: Not only doing research.
Hamakoji: People here have so many
interests and hobbies and they know
about many things.

Nishikawa: It's fun to talk to them.
Ozawa: Some people have musical
backgrounds.

Nishikawa: And they play sports as well.
Hamakoji: They seem to be very good at
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managing themselves without a lot of
rules.

Ozawa: They are not used to being
controlled by the institute, so we have to
respect their autonomy. We shouldn’t say
things like, “Do this, do that” or “Don’t
do this, don’'t do that,” in the Japanese
way.

Nishikawa: That's true. That may be one
thing that distinguishes IPMU from other
Japanese research institutions.

Ozawa: In the Japanese system,
controlling researchers administratively is
a matter of course.

Hamakoji: Too many rigid rules can
create a negative workplace atmosphere,
and in turn, create barriers between
researchers and staff.

Ozawa: Researchers

and staff members

are very friendly -

with each other at

IPMU. Everybody

here looks happy.

Of course | don’'t know what researchers
really think about IPMU, but | heard from
one of the administrative staff who is a
member of the IPMU orchestra™ that
most of the researcher members of the
orchestra say that they are very happy

at IPMU. But, | am a bit worried that
there are some unique researchers who
sometimes embarrass you.

Hamakoji: Many researchers | have met
have been a bit odd. Maybe that is what
makes them good researchers. Often
they are concerned about completely
different things than most other people.
Ozawa: It is astonishing to see that such
an excellent researcher has concerns
about trivial kinds of things.

Support Foreigners as Their Parents
and Friends Do

Nishikawa: When | started on this job,

Anna gave me a piece of advice: our job

*3 Refer to Kavii IPMU News No. 20 (December
2012) page 11-13.



is to provide foreign researchers with
information on options to choose from.
We should respect researchers’ choices,
even if we have our own personal
preferences. Once a decision is made, we
shouldn’t say anything more. That was
like an “aha moment” for me.

Ozawa: Director Murayama also said a
similar thing. He advised us to let the
researchers choose one from among
some of the possibilities.

Nishikawa: Though there are times
when | was like, “What?! Why did he/
she choose this instead of that?” | know
| needed to respect the choice by the
researcher him/herself.

Ozawa: In finding an apartment,

for instance, some people choose a
troublesome option. But that's the way
it goes. We should understand that they
have their own reasons to choose it.
Hamakoji: But, of course when things go
wrong, we never say, ‘I told you so.”
Nishikawa: No, we don't.

Hamakoji: Our job is to support. We
provide some of the support that the
person usually has from his family and
friends in his home country.

Nishikawa: As
Anna always says,
when we go to
the hospital with
researchers, we
don’t function as
medical translators—we are supporters.
That's why we don't just translate
whatever the doctor says—we have to
voice our opinions for the benefit of
our researcher customers. That's the
difference between medical translators
and us.

Hamakoji: We are definitely not medical
translators. We do not have the medical
knowledge needed for such a difficult
job. What we do as support people is
to listen to the doctor together and of
course we translate too when needed
but sometimes we also have to ask the

doctor to explain again, “explain it like
you would to a 4 year old.”

Ozawa: | think they are satisfied with
your way of translation. It's something
like their family or friends accompanying
them would do.

Hamakoji: When someone has a special
medical problem, we study about it on
the internet to try to understand at least
a little about it and also to check some
medical terms that may be used at the
hospital. If something is unclear, we ask
the doctor.

Nishikawa: Another example is when
we accompany researchers to real estate
agencies. Some real estate agents speak
English, but they are acting on behalf of
their companies. On the other hand, we,
as supporters, have to speak constantly
with our customers benefit in mind.
Hamakoji: To be a support person
means to put yourself on the side of that
person, and if needed, to fight for them.
I have fought with banks and city hall
many times.

Ozawa: So do we.

Hamakoji: But sometimes, even though
you are on that person’s side there are
times when you have to tell people that
things cannot be done the way they
want.

Ozawa: It's important to tell them the
truth. For instance, we always try to
explain things clearly when it comes to
money, because non-Japanese people
are often particular about money. By the
way, foreign researchers must feel life in
Japan more or less inconvenient due to
the language problem, though some of
them study Japanese very hard.
Nishikawa: Researchers from western
countries usually tell us how lucky they
are to be able to receive support services
like ours in Japan, something they usually
don’t get in other countries. Although
they can read English in English speaking
countries, they won't be able to do so

in Asian countries. The lifestyle is also

different in those countries. People

can say that going abroad is their

own choice, but they will encounter
difficulties. That's when support services
become necessary.

Ozawa: We now see more information
written in English than before.
Hamakoji: We hear that a lot. There

are many manuals and pamphlets with
English explanations in various places in
Japan today. But they are just the basic
official information. People come with all
kinds of different situations and needs
and a manual cannot explain them all.
In the end it comes down to telling your
story to a person. | wish people would
understand that.

Ozawa: We sometimes tell researchers
coming to Japan to visit our website
where we put lots of information

about life in Japan, but it is not enough
for them at all. People have different
problems and different questions. So we
have to keep in touch with each of them
and answer their questions as much as
possible.

Hamakoji: They are talking about
translation software and talking robots,
which may be good if your question is
“where can | find an Italian restaurant,”
but for more important things you still
need to talk to a person.

Nishikawa: That's true.

Hamakoji: That is why, I think, there
should be support centers. A place where
people can go and talk about whatever
information or help they need—a place
where there would be a person to listen,
to meet someone who cares.

Crucial Points Are Missing in
Japanese Internationalization

Ozawa: Exactly. We often hear about the
importance of internationalization and
globalization, and we are urged to invite
foreign people to Japan, but there are
few support desks or support centers.
Hamakoji: Even in the immigration

Round
Table



office, it is difficult to find someone who
speaks English.

Ozawa: Really? That's hard to believe.
Nishikawa: | was also surprised to learn
that postcards sent by immigration
offices are all in Japanese.

Hamakoji: Banks and hospitals, too. |
don’t understand why it's impossible for
them to hire some English speaking staff.
The crucial point is missing.

Ozawa: Probably they are only producing
English manuals and pamphlets.
Hamakoji: Yes, there are often beautiful
colorful pamphlets, but not a single
English speaking person if you want to
ask something.

All: (Laughs)

Hamakoji: Why don’t they use human
resources there? Not printed materials,
but one English speaking person to deal
with foreign customers could do so
many things!

Ozawa: | think so.

Nishikawa: Not only that. The very few
things that are written in English are
mostly warnings such as “Don’t do this”
and “Don’t do that.”

Hamakoji: Yes.

Nishikawa: For example, things such

as “We don’t provide money exchange
services” and “Surveillance cameras are
installed” are in English, but “discount
information” is never in English.
Hamakoji: We never see that.

Ozawa: English statements are mostly
prohibitions and cautions.

Nishikawa: That's because people don’t
put themselves in foreigners’ shoes.
Hamakoji: Of course, there is always the
question of how much help is needed,
and some people think that foreigners
make unreasonable demands. But
those are rare cases. Most people ask
for help only when they really need.
Unfortunately for many foreigners there
is no place to go for help.

Ozawa: Many Japanese people

think overseas students can speak

Japanese. IPMU researchers are often
misunderstood as those students; so they
are supposed to speak Japanese. This
kind of feeling makes internationalization
difficult. Even if we are inviting just one
researcher from abroad, it takes a long
time to go through the formalities and
support his/her life in Japan. Without
support staff, it would be a burden on
the host professors or their assistants.

If they are busy, they cannot invite
researchers from abroad.

Nishikawa: Whether or not you have a
caring host professor makes a whole lot
of difference.

Ozawa: Some people are left alone
without support.

Hamakoji: Sadly, some people say that
life here was hell, and they will never
return.

Ozawa: That's too bad. It's a real
disappointment for people who need
support, but who can’t find any.
Nishikawa: Also, there are some things
you can ask for from your colleagues
and some things that you can't.
Hamakoji: In your workplace you have
to be careful. You don’t want to bother
your colleagues who are busy with their
own things too much. If there were a
support center you wouldn’t have to
worry about that, you could ask for help
and they would be able to deal with you
professionally.

Ozawa: You can place a bit of distance.
Hamakoji: Your colleagues may find

it hard to say no, even though they
would prefer not to spend time helping
you. That could create tension in the
workplace.

Nishikawa: They would think it easy to
ask for help from a third person like us.
Ozawa: We also feel that it is very
helpful. Most of the researchers don’t
want to ask the administrative staff for
help with their private matters. They can
consult with JISTEC staff about a private
matter like health problems without
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hesitation.

Hamakoji: I'm happy to hear you say so.
Ozawa: | wish there were more support
staff like Anna-san and Nishikawa-san.
All: (Laughs)

Hamakoji: We do need to educate more
support staff.

Ozawa: They are absolutely necessary
for internationalization.

Hamakoji: There is always difficulty to
get funding for hiring people.

Phones and Manuals Only Can’t
Solve the Problems

Ozawa: It seems that funding first

goes to equipment and infrastructure,
and then to “soft” measures. Also, it's
pretty difficult to get long-term funding.
With short-term funding, people are
inclined to produce English manuals and
pamphlets.

Nishikawa: Those who don’t have first-
hand experience tend to think like that.
Or they would think everything could be
solved with phone calls.

Ozawa: Phone calls alone can’t solve the
problems.

Nishikawa: No. But people usually don’t
understand that.

Hamakoji: A person who has never had
to answer an emergency phone call
may think that it can be done even with
people you have never met.

Nishikawa: “Since you understand
English, you can manage the situation
and solve things on the phone, right?”
That’s what they say.

Hamakoji: And they say, “There are not
so many emergency calls, so it not a big
problem.”

Nishikawa: But for 24 hours!

Ozawa: And you have to be ready to
answer phone calls any time.

Hamakoji: If | don’t know the person
calling, I would have to start an
emergency call with “who is this?”
Ozawa: If the person in a panic is not a
native English speaker, they end up just



yelling “Aahh!”

Hamakoji: Sometimes it is difficult to
hear/understand what the person is
saying on the phone.

Nishikawa: | don’t understand
everything. It is a tall order for me.
Ozawa: It would be a real panic if

a serious accident or sudden illness
happens.

Hamakoji: For example, if | needed

to call the police about someone’s
emergency and they asked me questions
like, “Who is this person,” “Where does
he live,” “Where does he work,” “How
is he connected to you,” etc, and then

I answered, “Uhh, I'm not sure---| don’t
know---," then the police wouldn’t
listen to a word | say. Therefore it is very
important to know something about the
people you are supposed to support. In
IPMU we have a list, which is absolutely
wonderful.

Nishikawa: That list contains all the
necessary information about the person,
and it is easy to read. It's really helpful.
Ozawa: It is a confidential list of
members’ addresses, insurance, and
other personal information.

Nishikawa: It even contains contact
numbers for water and electricity
companies. In the event of a problem
such as water leakage, we can call the
management company immediately. It's
really convenient.

Ozawa: If you know the person well, it
helps you hear what he/she is saying.
Nishikawa: It is totally different when
you receive a phone call and know who
you are speaking to, and when you don’t
have a clue who is on the other side of
the phone.

Ozawa: It's really makes a difference if
you know the person.

Nishikawa: That is something that is not
in any handbook.

Ozawa, Hamakoji: No, no.

Ozawa: For going ahead with the
procedures to accept newly arrived

researchers, supporting research
activities, and so on, we are also doing
in our office many things not on any
handbook. If they are on manuals, we
would be able to ease up and we would
need fewer staff members. But, actually
we need to be very flexible and creative
to deal with these things. So | don't like
to be said to compile everything about
our work in a manual.

Hamakoji: When someone has a medical
problem, we try to find a hospital that
suits that particular person but it is
interesting that often the person comes
with the preconceived notion that the
medical system in their own country is
the best. It then becomes our task to
explain why things are done in a certain
way here and to try and point out the
positive aspects. Sometimes we also
have to explain to the hospital staff why
the foreign patient may be very upset
about things that Japanese people think
nothing of. For example, here it is often
asked that the parents leave their child
alone with the doctor/nurse but when
we explain that this not acceptable

in that person’s country the staff will
usually comply.

Ozawa: Anna-san, you can support

that way because you have a lot of
experiences. If | am told by the doctor
to ask the parents to leave their children
alone, I'll tell them so without any doubt.
Nishikawa: | would probably say the
same thing.

Hamakoji: It has happened once or twice
that | went back and apologized to a
doctor with some strawberries when we
have been a bit “unreasonable”.
Nishikawa: Out of pocket, of course.
Hamakoji: Well, we do want them to
treat us again next time we come.
Nishikawa: But we haven’t been able to
establish a relationship of trust with the
doctors in Kashiwa yet.

Hamakoji: That is a bit of a problem for
us still.

Nishikawa: We need to gain more
experience.

Ozawa: You need more time for it.
Hamakoji: It comes with time and
experience.

Ozawa: | think Japanese doctors are very
different from those in other countries.
Hamakoji: It depends on the hospital.
Ozawa: In the US, medical services

are sort of a service industry, and the
patients are customers, | guess.
Nishikawa: They might not have to wait
for 2 hours to get a consultation of 3
minutes like we do in Japan.

Ozawa: Then, it would be a shocking
experience for those who are treated
that way.

Hamakoji: Sometimes | am a bit
surprised at how difficult it can be to
find a good doctor, but fortunately, we
also have lots of good experiences.

For 38 Years Anna-san Experienced
All the Hardships in Japan

Nishikawa: Anna has a strong sense of
responsibility.

Hamakoji: Probably because as a
foreigner you always have to work
harder than the “natives”. If you fail at
something it will be: “it is because she is
a foreigner,” “foreigners are lazy,” etc.
Nishikawa: That is probably because
you first came to Japan at an early stage
and have been living here for a long
time. Nowadays, if a foreigner fresh to
Japan can speak a little Japanese or use
chopsticks, people tend to be impressed.
Hamakoji: People are kind to “visitors”.
People like me who are here to stay have
to work hard at being accepted. Japan
has a tendency to quickly pull people
down from the pedestal they put them
on and so it doesn’'t need much for you R(T):&g
to be in the “doghouse”.

Ozawa: Yeah, | agree Japanese people
have that tendency.

Nishikawa: | never realized that until you
mentioned it.



Ozawa: So Anna-san, you are always on
guard and thinking ahead.

Hamakoji: | have had years of practice.
Ozawa: It must be stressful.

Hamakoji: Yes, it can be stressful

but | think the older | get the more
comfortable | become with myself.
Ozawa: Have you inured yourself to
hardships?

Hamakoji: 'm an “obachan” -+

All: (Laughs)

Hamakoji: Those old Japanese women
are tough and I'm becoming one too.
Ozawa: Was it tough when you come to
Japan?

Hamakoji: It was tough in the beginning
-+, trying to be perfect.

Ozawa: It was expected to be able to do
that much.

Hamakoji: If you tried to insist on
something you were the “rude foreigner”,
if you cried you were the “hysterical
foreigner” so you try so hard to be that
perfect person that nobody will criticize.
Nishikawa: Must be hard but you
managed well.

Hamakoji: | suppose so.

Ozawa: How long have you been in
Japan?

Hamakoji: | came in 1975. So 38 years.
Ozawa: Has Japan changed?

Hamakoji: Oh, it is like a different
country. Although not everything has
changed for the better--

Ozawa: Where are you living?
Hamakoji: In Tsuchiura City. Same
address, same phone number, all these
years.

All: (Laughs)

Hamakoji: I want the foreign people
that come here to see the good things in
Japan and to leave with good memories.
I also want the Japanese people to see
the good in the foreign people that
come and to experience that foreign
doesn’t have to mean bad; to see that
even though there are some weird
foreigners most of us are just like you

—ordinary, simple people. Without this,
there will never be any place for people
like me, or my “mixed” kids. When

I'm in the hospital | try to explain the
positive things to the foreigner so that
he can see them too, and to the staff

I try to explain a bit about how it is in
the foreigner’s country so that the staff
can learn and understand that things
can be different too. For example, often
people complain about the long waiting
time here, but | always explain that with
a more patient-friendly system, the cost
for the individual would have to go up
considerably, and so people put up with
the wait in order to keep the cost down.
Nishikawa: That is new to me. | have
never explained things in this way.
Hamakoji: It is a simple explanation but |
think it is rather true.

Ozawa: Such an explanation can be very
persuasive.

Nishikawa: It really is. | can easily
understand it.

Ozawa: It is hard for me to explain like
that.

Foreigners Can Speak Out on What
They Really Feel

Nishikawa: Thanks to her rich experience,
she can say all these things, and | think

it is because she is not Japanese, that
people are able to truly and directly voice
their opinions to her.

Hamakoji: It is kind of hard to complain
about Japan to a Japanese person.
Nishikawa: That's why you are such an
asset.

Hamakoji: | wish there were more
opportunities for foreigners to work like
me.

Nishikawa: There are foreigners working
at this kind of job, but very few can
reach this level.

Hamakoji: You need to know the
language and to be able to read.

Ozawa: It is great that Anna-san can
read Japanese and understand kanji
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characters.

Hamakoji: Well, | cannot really brag
about my kanji level.

Nishikawa: But | don’t see Anna as a
foreigner.

Hamakoji: Sometimes I'm not sure
myself.

Nishikawa: You are even looking more
and more like Japanese.

Ozawa: Have you become half Japanese?
Hamakoji: | lived my whole adult life here
so | suppose I'm somewhat “Japanized”,
sometimes my foreign friends tell me “if
that is not bothering you, you've been
here too long!”

Nishikawa: | don’t get to be told things
like that. It is also important to be able to
listen to real complaints from foreigners.
In many cases, foreigners may find it
difficult to tell us Japanese their real
opinions even if they find things to be
strange.

Hamakoji: We make a good team.
Nishikawa: We each have our strong
and weak points.

Ozawa: Complement each other.
Hamakoji: We know each other very
well, both the good and the bad parts.
Ozawa: You can say anything frankly to
each other, can’t you?

Nishikawa: Right.

Hamakoji: We can have different
opinions and still get along well.
Ozawa: Do you sometimes think
differently?

Nishikawa: Of course, our ways of
thinking are different.

Hamakoji: I'm the pessimist. Keiko is
always the optimist, always moving
forward.

Ozawa: Nishikawa-san is a woman of
action.

Hamakoji: She is definitely the optimist,
always saying “Yes, OK” to everything.
I'm more like “you really want me to do
that?”

Ozawa: She is wonderful.

Hamakoji: She is always smiling—never



shows an unhappy face:--.

Ozawa: She has never made a long face.
Her smiling face always makes us happy
when she comes to our office in the
morning. Researchers also feel her warm
welcome, | think.

Hamakoji: | always try to be like her but
my pessimistic side pops up.

All: (Laughs)

Ozawa: But in the end you always try to
help researchers as much as you can.
Hamakoji: In the end, of course, | try to
do my best too, but I'm a bit slow at the
start.

Ozawa: Do you do things very carefully?
Nishikawa: Yes, she is very prudent.
Hamakoji: In English | would call myself
an optimistic pessimist.

Nishikawa: Positive pessimist.

Hamakoji: 'm both, but I'm always
thinking about what can go wrong.
Nishikawa: Extremely prudent.
Hamakoji: | stay awake at night thinking
about things that can go wrong.
Ozawa: Wow!

Hamakoji: But Keiko always thinks that
everything will work out fine.
Nishikawa: In other words, Anna is more
of a perfectionist and | don’t take things
too seriously.

Hamakoji: That is not what | meant.
Nishikawa: For example, | go to see
movies even when I'm carrying an on-
call emergency phone. | choose an aisle
seat, put the phone on silent mode

with vibration and hold it in my hand.

In Anna’s case, she wouldn’t go see a
movie. She would be home to be on
call. I mind my daily business like always,
but Anna doesn’t. That's what | mean

by saying that Anna takes things very
seriously while I'm less so.

Ozawa: Your ways are different, but
your intentions for support are really the
same.

Nishikawa: What makes things easy for
us to work for IPMU is that no matter
what we are asked to do for researchers,

we can easily accept the request because
IPMU gives us the go ahead to do so,
almost without restrictions.

Ozawa: | want the researchers feel free
to come to the support desk for help.
But, when you are busy, you can of
course deal with such a request later as
to arrange a Sumo ticket. They readily
understand it.

Hamakoji: And that we can always
turn to the IPMU staff for advice and
guidance is really good.

Nishikawa: When we have some
concerns we always say to each other
“let’s talk to Ozawa-san.”

Hamakoji: We really mean this—we are
not just being polite.

Ozawa: Thank you very much. Actually
I am always trying to ask you to help
IPMU researchers with the contract
between IPMU and JISTEC in mind.

Anna-san Has Attended the Birth
of Baby ~100 Times

Ozawa: Since our cooperation has

been successful now, we have rough
procedures for typical cases. So, what

I have to do is mostly keeping track of
how the support service is going and we
are leaving the actual service to you. You
help researchers not only for medical
issues, but also for childbirth.

Hamakoji: March is really busy—1 baby
at IPMU and 3 other in Tsukuba.
Ozawa: A baby boom!

Nishikawa: Lately, you have been going
for the check-up every week.

Hamakoji: Until the baby is born and
everything is OK, I'm always anxious. |
have had some bad experiences as well.
Nishikawa: Anna has had some
experience as a volunteer counselor and
she has seen a lot of sad cases too.
Hamakoji: When bad things happen,
there are no words that will help. Just
being there sharing the pain, allowing
the person to be upset and sad. In other
ways we are helpful because we can

take care of all the paperwork and other
things that need to be done, even in the
midst of sorrow.

Nishikawa: No matter how much you
prepare, there is always the unexpected.
Hamakoji: There are no guarantees, and
so | worry.

Ozawa: Many people named their babies
“Anna”, right?

Hamakoji: There have been a couple of
little Annas during the years.

Nishikawa: That is so cool.

Hamakoji: | get Christmas cards and
greetings from all over the world, and it
is so nice to see the children grow. There
are so many different ideas about giving
birth and each hospital has their way
and each couple has their birth plan and
so each time what | can do for them is
different but every birth is special.
Ozawa: If a person with a lot of
experiences like Anna-san is close by a
pregnant woman, the woman can be at
ease.

Hamakoji: | have a bit of experience so
sometimes | can give some suggestions.
Nishikawa: So, how many births have
you been at?

Hamakoji: | haven’t counted but | think
over 100 births by now. Sometimes it

is tough but it is a wonderful job to be
useful.

Hard to Quit This Wonderful Job

Nishikawa: To have a job where people
say “Thank you” is a fantastic thing.
Hamakoji: It is truly satisfying.

Ozawa: It stimulates you to work hard.
Hamakoji: Oh yes.

Nishikawa: It would be hard for me to
quit this work.

Hamakoji: Even the emergency phone— R(T):&g
there is a person in need of help on the
other side.

Ozawa: The person is very lucky thanks
to your presence when he/she is in
trouble.



Hamakoji: When you get an emergency
phone call it is sometimes difficult to
make a decision whether the person
need an ambulance or a taxi will do, so if
we can we go and if the person says, “I'm
glad you came,” then it is worth it.
Ozawa: We are thankful that you help
our researchers and their families with
sudden illnesses or injuries at any time.
Hamakoji: There are many different
kinds of emergencies, but people are
usually relieved if someone can come to
them.

Ozawa: It is very helpful.

Hamakoji: But sometimes it can be
impossible to go, like when we had

the heavy snowfall last month. Even if
someone had called for help | probably
couldn’t have made it.

Ozawa: Some roads were closed for the
heavy snowfall.

Hamakoji: When it is impossible, you
can't help it, but if we possibly can we
always try to go. However, Tokyo in the
middle of the night when the trains
aren’t running---. that would be tough.
Nishikawa: Really tough.

Hamakoji: During the large earthquake
we learned the hard way about how
little we can do. | didn’t know whether
my family was alive or not, all | could do
was to take care of the foreign family
which was with me at the time. We were
at the hospital with their one-month-
old baby. | took them with me back to
the office and helped them to find their
other children who were at school. That
was all | could do.

Nishikawa: | was at IPMU but couldn’t
really do much, even finding out about
the train service was impossible.
Ozawa: It was very hard for everyone
to go back to home. I've heard that
Anna-san’s house was damaged by the
earthquake.

Hamakoji: Yes, my house was a total
mess.

Nishikawa: In such times we really feel

helpless, there is such a limit to what
even the support center can do.
Hamakoji: We do whatever we can do,
and when we can't, then that will have
to do, too. For example, if someone call
that they broke their foot in Akihabara
3am in the morning, they might have to
take a taxi to the hospital themselves.

If someone ends up unconscious in a
hospital | might wake up my husband
and ask him to drive me there right
away. We do the best we can.

Ozawa: IPMU researchers are very lucky
to have JISTEC’s support as if they have
support from their family. I wish this
support system could be extended to
other places.

Nishikawa: IPMU could be the model for
future support desks.

Ozawa: Yes, | hope that this system
propagate over the Kashiwa campus
first, then over the University of Tokyo,
and eventually, all over Japan.
Hamakoji, Nishikawa: Yes, that is so true.
Ozawa: Thank you very much, | enjoyed
alot!

Hamakoji, Nishikawa: Thank you. Thank
you.
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Workshop Report

Focus Week on Gravity and Lorentz Violations

Shinji Mukohyama

Kavli IPMU Associate Professor

A workshop entitled “Focus
week on gravity and Lorentz
violations” was held at Kavli IPMU
for five days from February 18 to
25,2013

Special and general theories
of relativity are milestones in
modern physics. Actually, various
experiments and observations verify
relativity, and the Lorentz symmetry
is at the root. On the other hand,
there is a hope that some of the
mysteries of the universe may be
resolved by allowing for minuscule
violation of Lorentz symmetry
within the limits of experiments
and observations. Moreover, even
if the nature respects the exact
Lorentz symmetry, the only way to
confirm it is to compare predictions
of Lorentz violating theories with
observational and experimental
data.

Let us imagine the time is
reversed and we go back toward
the beginning of the universe. The
universe in the early epoch was
denser, more energetic, and more
curved. At some point, quantum
fluctuations become so significant
that the usual description based on
classical theory totally breaks down.

Therefore, in order to understand
the beginning of the universe we
need “quantum gravity”, a dream
theory reconciling Einstein’s general
relativity and quantum theory.

For this and many other reasons,
finding an ultimate theory of
guantum gravity has been one of
the greatest dreams in theoretical
physics. A new theory of quantum
gravity proposed by Horava
acquires a property called “power-
counting renormalizability”, which
is an indication of good behavior
of the theory at high energy, by
breaking Lorentz symmetry. In

this workshop, there were many
discussions about this theory from
both theoretical and observational
viewpoints, including a talk by
Horava himself.

The latest observational data
suggests that more than 90% of
our current universe is filled with
unknown energy and matter. They
are called dark energy and dark
matter, respectively, but we do not
know what these really are. In this
workshop, we had various talks
and discussions on the issues of
dark energy and dark matter as
well as inflationary universe, based

on theories of Lorentz violations.

There was also a talk
summarizing tests of Lorentz
violations. Based on the
reported status of experiments
and observations, participants
exchanged their opinions about
the strategy to construct theories
within the experimental and
observational limits. Consequently,
we reached a common
understanding that the three best
strategies are: (i) supersymmetry as
custodial symmetry, (ii) gravitational
confinement and (iii) enhanced RG
flow by strong dynamics.

While continuing to tackle the
mysteries of the universe such as
guantum gravity, dark energy, and
dark matter, | believe that ideas
and opinions exchanged among
participants of the workshop will
come to fruition in the near future.
| already look forward to seeing
how it goes.

Finally, I would like to express
my special thanks to Kavli IPMU
staff members, especially Ms. Ujita,
for making this workshop possible
through their administrative
support.

Workshop




Workshop Report

Kavli IPMU-FMSP Tutorial Workshop
“Geometry and Mathematical Physics’

Toshitake Kohno

Kavli IPMU Principal Investigator

This workshop was held at the
Lecture Hall of the Kavli IPMU
from January 22 to 25, 2013
in collaboration with “Leading
Graduate Course for Frontiers of
Mathematical Sciences and Physics
(FMSP)", which started as a MEXT
Program for Leading Graduate
School in October, 2012. The
lecturers of the workshop were
Todor Milanov, Yukinobu Toda,
Kentaro Hori, and Alexey Bondal.
They are all members of the Kavli
IPMU and FMSP instructors as well.
Each of them gave 2 or 3 slots of
90 minute lectures. The number
of participants was about 50 and
many graduate students from the
University of Tokyo's Graduate
School of Mathematical Sciences
and School of Sciences together
with young researchers at the Kavli
IPMU attended the workshop. T.

Milanov gave expository lectures
on quantum cohomology,
Gromov-Witten invariants,
Frobenius structures, focusing

on a construction of correlation
functions on Riemann surfaces
satisfying the Eynard-Orantin
recursion. Y. Toda started from the
explanation of the notion of derived
category and its usefulness in non-
commutative geometry and mirror
symmetry, and gave a description
of Donaldson-Thomas (DT)
invariants on Calabi-Yau 3-folds.
He then explained how stability
conditions on derived categories
of coherent sheaves are useful

for the study of DT invariants and
suggested some open problems. K.
Hori gave an introductory lecture
on supersymmetric quantum
mechanics and explained examples
such as Landau-Ginzburg model

and non-linear sigma model.

He also mentioned a relation to
index theorem in geometry and a
mathematical description of the
notion of D-branes. A. Bondal
started from Borel-Weil theory
which describes a geometric
construction of irreducible
representations of complex semi-
simple Lie groups and then
explained the notion of minuscule
varieties, a particularly nice class of
homogeneous varieties over semi-
simple complex Lie groups. In this
workshop, we were able to hear
systematic introductory lectures for
subjects of current interests, which
are related to both mathematics
and theoretical physics. It was a
stimulating and precious occasion
for students and researchers
working in mathematics and
physics.
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2012 Lancelot Berkeley Prize to
Eiichiro Komatsu
Eiichiro Komatsu

(Director of the
Department of
Physical Cosmology,
Max-Planck Institute
for Astrophysics
and Kavli IPMU
Visiting Senior Scientist) won the

2012 Lancelot M. Berkeley - New York
Community Trust Prize for Meritorious
Work in Astronomy. The prize is given
annually to highly meritorious work in
advancing the science of astronomy
during the previous year. Dr. Komatsu
received the prize for his paper, “Seven-
Year Wilkinson Microwave Anisotropy
Probe (WMAP) Observations:
Cosmological Interpretation.” Komatsu
has been a member of the WMAP
team since 2001 and was the first
author of the papers presenting the
cosmological interpretation of their
five- and seven-year data sets.

Eiichiro Komatsu

Masahiro Takada and

International Colleagues Received
2012 PASJ Excellent Paper Award

Kavli IPMU |

Professor Masahiro
Takada received
the 2012 PASJ
(Publications of
Astronomical
Society of Japan)

\

Masahiro Takada

Excellent Paper Award jointly with his
collaborators for their paper entitled
“LoCuSS: Subaru Weak Lensing Study
of 30 Galaxy Clusters,” which was
published in PASJ in 2010. The PASJ
Excellent Paper Award is given to
ingenious and excellent papers that
appeared in the PASJ within the

past five years and made significant
contributions to the field of astronomy.
One of the coauthors Nobuhiro Okabe,
now at the Academia Sinica Institute
of Astronomy and Astrophysics, will
join the Kavli IPMU in fall 2013.

Masayuki Tanaka Received ASJ
2012 Young Astronomer Award
Kavli IPMU
Distinguished
Postdoctoral
Fellow Masayuki
Tanaka received the
ASJ 2012 Young
Astronomer Award Masayuki Tanaka
for his contribution to the investigation
of “evolution of galaxy populations
and AGN activities in distant clusters
of galaxies.” This award is presented by
the Astronomical Society of Japan to
up to three young astronomers who
are under 36 years old and achieved
excellent research results.

KamLAND-Zen Achieved the
Highest Sensitivity in Search for
Neutrinoless Double Beta Decay

KamLAND-Zen is an experiment to
search for neutrinoless double beta
decay in Xenon 136. Neutrinoless
double beta decay is one of the clues
to solve the mystery: “Why is our
universe made of matter?” or “Why
almost no antimatter exists in our
universe?”

The KamLAND-Zen detector is
located 1000 m underground in the
Kamioka mine in Gifu Prefecture. The
international team is led by Kunio

Inoue (Director of the Research
Center for Neutrino Science, Tohoku
University and Principal Investigator at
Kavli IPMU), and Kavli IPMU Assistant
Professor Alexandre Kozlov is one of
the main players. This team recently
published the world best limit for the
neutrinoless double beta decay half-life
of 1.9x10% years at 90% Confidence
Level (CL)in Physical Review Letters
110 (2013) 062502.

The combined result from
KamLAND-Zen and another *®Xe
neutrinoless double beta decay search
experiment EXO-200 (lower limit for
the ™*Xe neutrinoless double beta
decay half-life of 3.4x10% years at
90% CL) refutes the discovery of
neutrinoless double beta decay in
"®Ge, previously claimed by a part of
the Heidelberg-Moscow Collaboration,
at more than 97.5% CL.

Kavli IPMU Participated in AAAS
2013 Held in Boston

The six WPI institutes including
the Kavli IPMU jointly participated
in the “Annual Meeting of the
American Association for the
Advancement of Science (AAAS)
2013" held on February 14 - 18 in
Boston, USA, following the last year’s
joint participation in AAAS 2012 in
Vancouver.

For 3 days during the Meeting,
February 15 - 17, the six WPI institutes
hosted the WPI booth as part of the
Japan pavilion organized by the Japan
Science and Technology Agency (JST).
More than 1,000 people visited the
Japan pavilion over the three days.

On February 15, the WPI program,
RIKEN, and the University of
Tsukuba jointly held a one-hour
workshop on the theme “Japan:

Your next carrier destination?”
In the workshop, a MEXT officer
Mitsuyuki Ueda (Director, WPI/Basic
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Research Promotion Division, Research
Promotion Bureau) introduced the nine
WPI centers including three centers
newly selected in 2012. He explained
internationally-opened environment
of the WPI centers and exciting career
opportunities they offer to foreign
researchers.

In a scientific symposium entitled
“Tiny But Mighty: Neutrinos and the
New Frontiers of Science,” Kavli IPMU
Professor Chang Kee Jung talked on
“The Challenging Art of Creating and
Catching Human-Made Neutrinos.”
Also in another scientific symposium
entitled “Neutrinos: Nature’s Smallest
Surprises,” Kavli IPMU Professor Mark
Vagins talked on “Astronomical
Neutrinos.”

The next AAAS meeting will be
held in Chicago in February 2014.

WPI booth staff members from the six WPI centers
and two MEXT officers Mitsuyuki Ueda and Eiki
Yanata.

Kavli IPMU staff members explaining the research
activities and researchers’ life at the Kavli IPMU to
visitors to the booth.

Kavli IPMU Joined Science &
Technology Festa 2013

On March 16 and 17, 2013, the
“Science and Technology Festa 2013”
was held at the Kyoto Pulse Plaza. The
six WPI centers jointly exhibited their
research activities. IPMU ran an entire
single booth. Science and Technology

22

Festa is an event held under the
auspices of the Cabinet Office of

the Japanese Government and other
governmental and public organizations,
aiming to enhance people’s interests, in
particular those of young generations
that bear the future, in science

and technology. For that purpose,
lectures are given and exhibitions are
presented on cutting-edge researches
and achievements. This year, about
6,000 people attended this event in
two days.

On the first day, an opening
ceremony was held in the Inamori Hall.
It was attended by an audience of
about 1,000 people. After the opening
address by Minister of State for
Science and Technology Policy Ichita
Yamamoto, Kavli IPMU Director Hitoshi
Murayama gave a lecture entitled
“Why the Universe Is Extremely Well
Devised?”

At the Kavli IPMU booth, a visual
demonstration by graduate students
in Astronomy, “Digital Space Theater,”
and a 3D movie program, “Story of
the Origins of the Universe” were
very popular. In addition, Director
Hitoshi Murayama conducted a talk
and Q&A session twice on March 16,
and Principal Investigator Kyoji Saito
three times on March 17. At times,
they attracted a capacity audience for
the single booth of about 60 people.
In addition, there was a kids' corner
where kids cheerfully played with
a dissection puzzle, tangram, and
subatomic particle plush toys, Particle
Zoo.

1.7
v

Hitoshi Murayama talking with a kid.
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Kyoji Saito explaining complex numbers to high-
school students.

Public Lecture “Challenging the
Mystery of the Universe—The
Wonder That We Exist Here"

On March 24, 2013, Kavli IPMU
public lecture entitled “Challenging
the Mystery of the Universe—The
Wonder That We Exist Here” was held
at the Ito Hall on the Hongo Campus
of the University of Tokyo. This lecture
was sponsored by the FIRST (Funding
Program for World-Leading Innovative
R&D on Science and Technology)
Outreach Program for the Murayama
Project (Kavli IPMU Director Murayama
is a core-researcher), and gathered an
audience of 450 people, including 200
high school students.

The program consisted of two
lectures entitled “From Stardust
to the Earth” by Professor Eiichiro
Kokubo of National Astronomical
Observatory of Japan, and “Why
Do We Exist in the Universe?” by
Director Murayama. Following these
lectures, Azusa Minamizaki, a Project
Researcher belonging to the Public
Relations Group, General Affairs and
Planning Department of the University
of Tokyo, facilitated a panel discussion
entitled “The Wonder That We Exist
Here." Eleven high school students on
the stage asked Director Murayama
and Professor Kokubo actively about
the Universe and the research of the
Universe, such as “Are there Earth-like
planets with water and life?” and “Is
the Big-Bang Theory really true?”

This public lecture was broadcasted
over the internet and many people



enjoyed it real time.

-

Eiichiro Kokubo giving a lecture.

Panel discussion: from right to left, Eiichiro Kokubo,
Hitoshi Murayama, Azusa Minamizaki, and high
school students.

1.

Kavli IPMU Seminars

“BPS States in the Duality Web of
the Omega Deformation”
Speaker: Susanne Reffert (CERN)
Date: Nov 27, 2012

“Density matrix of the universe
and the CFT driven cosmology”
Speaker: Andrei Barvinsky (Lebedev
Inst.)

Date: Nov 27, 2012
“Supersymmetry with light
higgsinos”

Speaker: Felix Bruemmer (DESY)
Date: Nov 28, 2012
“Non-Gaussianity and the
Adiabatic Limit”

Speaker: Joel Meyers (Austin)

Date: Nov 28, 2012

“Form factors of descendant fields
and null-vectors for sine-Gordon
model”

Speaker: Fedor Smirnov (LPTHE)
Date: Nov 28, 2012

“General Relativity without paradigm
of space-time covariance, and
resolution of the problem of time”
Speaker: Hoi-lai Yu (Academia
Sinica)

Date: Nov 29, 2012

“Spherically symmetric analysis on
open FLRW solution in non-linear
massive gravity”

Speaker: Keisuke Izumi (LeCosPA)
Date: Dec 03, 2012

“Non-Abelian Strings in
Supersymmetric Yang-Mills”
Speaker: Mikhail Shifman
(Minnesota)

Date: Dec 03, 2012

“Squashed group manifolds in
String Theory: Brane realization
and dlassical integrability”

Speaker: Domenico Orlando (CERN)
Date: Dec 04, 2012

. “The B-L Phase Transition as the

Origin of the Hot Early Universe”
Speaker: Kai Schmitz (Kavli IPMU)
Date: Dec 05, 2012

. “AGT conjecture”

Speaker: Hiraku Nakajima (RIMS)
Date: Dec 10, 2012

. “The ABCDEFG of Instantons”

Speaker: Jaewon Song (UCSD)
Date: Dec 11, 2012

. “Primordial Spikes from Wrapped

Brane Inflation”
Speaker: Takeshi Kobayashi (CITA)
Date: Dec 11, 2012

. “Searching for Cosmic Strings in

New Observational Windows"
Speaker: Robert Brandenberger
(McGill)

Date: Dec 12, 2012

. “Gravitational Lensing and Topology”

Speaker: Marcus Werner (Kavli

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

IPMU)

Date: Dec 12, 2012

“Tackling Dark Energy, Dark
Matter, and Galaxy Formation with
Weak Gravitational Lensing”
Speaker: Alexie Leauthaud (Kavli
IPMU)

Date: Dec 13, 2012

“Spin structure on moduli space of
sheaves on CY 3-folds”

Speaker: Zheng Hua (Kansas State)
Date: Dec 14, 2012

“Testing local isotropy with weak
lensing”

Speaker: Jean-Philippe Uzan (IAP)
Date: Dec 18, 2012

“Lorentz invariant CPT violation
and neutrino-antineutrino mass
splitting in the Standard Model”
Speaker: Kazuo Fujikawa
(Mathematical Physics Laboratory,
RIKEN Nishina Center)

Date: Dec 19, 2012

“Cosmic Acceleration and Modified
Gravity”

Speaker: Wayne Hu (KICP, Chicago)
Date: Dec 20, 2012

“‘Unnatural’ SUSY”

Speaker: Satoshi Shirai (UC Berkeley)
Date: Dec 26, 2012

“Bootstrap program for CFT in
d>=3: Status and Open Problems”
Speaker: Slava Rychkov (ENS Paris
& CERN)

Date: Jan 08, 2013

“Does anomalous violation of

null energy condition invalidate
holographic c-theorem?”

Speaker: Yu Nakayama (Caltech/
Kavli IPMU)

Date: Jan 08, 2013

“Implication of the current Higgs
data and a composite higgs”
Speaker: Jing Shu (Institute of
Theoretical Physics, Chinese
Academy of Sciences)

Date: Jan 09, 2013

. “Triangulations, Hall algebras and

23
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26.

27.

28.

29.

30.

31.

32.

33

34.

24

membrane spaces”

Speaker: Mikhail Kapranov (Yale)
Date: Jan 17, 2013

“Character sheaves on unipotent
groups”

Speaker: Tanmay Neelesh
Deshpande (Kavli IPMU)

Date: Jan 17,2013

“Effects of Strong Moduli
Stabilization on Low Energy
Phenomenology”

Speaker: Keith Olive (University of
Minnesota)

Date: Jan 21, 2013

“Birational geometry of moduli
of sheaves on K3s via Bridgeland
stability”

Speaker: Arend Bayer (Edinburgh)
Date: Jan 21, 2013

“The Integrated Perturbation
Theory for the Large-scale
Structure of the Universe”
Speaker: Takahiko Matsubara
(Nagoya Univ.)

Date: Jan 22, 2013

“Quo Vadis Higgs?”

Speaker: Christophe Grojean (CERN)
Date: Jan 23, 2013

“Present status of viable
cosmological models in f(R) gravity”
Speaker: Alexei A. Starobinsky
(Landau Institute and RESCEU)
Date: Jan 23, 2013

“Comparing Gromov-Witten-like
invariants”

Speaker: Cristina Manolache
(Imperial)

Date: Jan 23, 2013

“Galaxy Assembly in the Thermal
Era”

Speaker: Rik Williams (Carnegie
Observatories)

Date: Jan 24, 2013

“Hurwitz spaces and divisors on
moduli spaces of curves”
Speaker: Gerard van der Geer (U
Amsterdam)

Date: Jan 24, 2013

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
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“2D galaxy clustering in SDSS-

I BOSS: growth of structure,
geometry, and small-scale galaxy
motions at z=0.57"

Speaker: Beth Reid (Berkeley)
Date: Jan 25, 2013

“Star formation activity in and
around high-z clusters revealed
with Subaru”

Speaker: Masao Hayashi (NAOJ)
Date: Jan 28, 2013

“The quark-antiquark potential in
N=4SYM from an open spin-chain”
Speaker: Nadav Drukker (King’s
College London)

Date: Jan 29, 2013

“Recent results from the T2K long
baseline neutrino experiment”
Speaker: Kendall Mahn (TRIUMF)
Date: Jan 30, 2013

“Conformal Theories with IR cutoff’
Speaker: Yoichi lwasaki (U. Tsukuba)
Date: Jan 30, 2013

“Probing the Dawn of Galaxies at
z~9-12"

Speaker: Pascal Oesch (University
of California, Santa Cruz)

Date: Jan 31, 2013

“From the initial conditions of the
Universe to our own Milky Way"
Speaker: Annalisa Pillepich
(University of California, Santa Cruz)
Date: Feb 04, 2013

“Neutrino Production and
Interaction Modeling for Long
Baseline Neutrino Experiments”
Speaker: Mark Hartz (York U.)
Date: Feb 04, 2013
“Donaldson-Thomas invariants of
2-dimensional torsion sheaves and
modular forms”

Speaker: Artan Sheshmani (Max
Planck Institute)

Date: Feb 04, 2013

“Measurement of weak lensing shear
in CFHTLenS and future surveys”
Speaker: Lance Miller (Oxford)
Date: Feb 05, 2013

March 2013
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

“Large N volume independence
and bosonization”

Speaker: Aleksey Cherman
(Minnesota)

Date: Feb 05, 2013

“Galaxy evolution in groups and
clusters in a hierarchical Universe”
Speaker: Andrew Wetzel (Yale)
Date: Feb 06, 2013

“Test of Lorentz and CPT

violation with Neutrino oscillation
experiments”

Speaker: Teppei Katori
(Massachusetts Institute of
Technology)

Date: Feb 06, 2013

“Experimental test of gravitational
inverse square law at short range”
Speaker: Jiro Murata (Rikkyo)

Date: Feb 06, 2013

“Building a cosmological distance
scale based on type lin supernovae
Speaker: Sergei Blinnikov (ITEP)
Date: Feb 07, 2013

“Categorical approach to discrete
harmonic analysis”

Speaker: Alexey Bondal (Kavli IPMU)
Date: Feb 07, 2013

“Triangulated Categories of

Matrix Factorizations for Elliptic
Singularities”

Speaker: Hidemasa Oda (Kavli IPMU)
Date: Feb 12, 2013

“Analytical Approximation to the
Neutrino Oscillation Probabilities at
large theta_13"

Speaker: Tatsu Takeuchi (Virginia
Tech)

Date: Feb 13, 2013
“(Electro)elasticity from Gravity”
Speaker: Jay Armas (Univ. of Bern)
Date: Feb 15, 2013

“The Standard Cosmological Model”
Speaker: Douglas Scott (UBC)
Date: Feb 18, 2013

“Wild Ramification and the
Cotangent Bundle”

Speaker: Takeshi Saito (U Tokyo)



56.

57.

58.

59.

60.

61.

62.

63.

64.

Date: Feb 20, 2013

“Towards a precision cosmology
with CMB and galaxy survey data”
Speaker: Chiaki Hikage (Nagoya U)
Date: Feb 21, 2013

“The evolution of low mass,

close binary systems leading to
the formation of ‘black widow’
systems”

Speaker: Omar G. Benvenuto (U. La
Plata)

Date: Feb 26, 2013

“How low can SUSY go? Monojets,
matching and compressed spectra”
Speaker: Jamie Tattersall (U Bonn)
Date: Feb 27,2013

“Modeling the nonlinear growth
of large scale structure with
perturbation theories and N-body
simulations: implications to on-
going and future surveys”

Speaker: Takahiro Nishimichi (Kavli
IPMU)

Date: Feb 27, 2013

“Expansion opacity for type la
supernovae: How to survive when
you need to use more than 10
million spectral lines”

Speaker: Elena Sorokina (Sternberg)
Date: Feb 28, 2013

“Integrable systems and toric
degenerations”

Speaker: Changzheng Li (Kavli IPMU)
Date: Feb 28, 2013

“The Lightest Higgs Boson Mass in
the MSSM with Strongly Coupled
Spectators”

Speaker: Jason Evans (U of
Minnesota)

Date: Mar 01, 2013

“Mickelsson’s twisted K-theory
invariant and its generalization”
Speaker: Kiyonori Gomi (Shinshu U)
Date: Mar 05, 2013

“The coevolution between black
hole and galaxy growth over the
past 11 billion years”

Speaker: James Mullaney (Durham)

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Date: Mar 06, 2013

“The Life and Death of Galaxies at
Cosmic High Noon”

Speaker: Marcin Sawicki (Saint
Mary’s University)

Date: Mar 07, 2013

“Dark energy and beyond”
Speaker: Mohammad Sami (Jamia
Millia Islamia)

Date: Mar 07, 2013

“Low-Mass Higgs Bosons in the
NMSSM and Their LHC Implications”
Speaker: Shufang Su (Arizona)
Date: Mar 08, 2013

“The Direct Search for Dark Matter”
Speaker: Rafael Lang (Purdue
University)

Date: Mar 08, 2013

“The charge radius of the proton”
Speaker: Gil Paz (Wayne State Univ.)
Date: Mar 11, 2013

“Revisit to Non-decoupling MSSM”
Speaker: Liucheng Wang (Zhejiang
Institute of Modern Physics)

Date: Mar 11, 2013

“Some Implications of Higgs
Diphoton Excess”

Speaker: Ran Huo (U Chicago)
Date: Mar 12, 2013

“Axion-Higgs Unification”

Speaker: Michele Redi (CERN)
Date: Mar 13, 2013

“Top Quarks and Jet Substructure
at the LHC”

Speaker: Michihisa Takeuchi (King’s
College London)

Date: Mar 14, 2013

“Cydlic Covers, Pryms and Moduli”
Speaker: Charles Martin Siegel
(Kavli IPMU)

Date: Mar 14, 2013

“Geometrical CP violation and
nonstandard Higgs decays”
Speaker: Gautam Bhattacharyya
(Saha Institute of Nuclear Physics)
Date: Mar 15, 2013

“Toward an Extinction-Free Picture
of Galaxy Evolution”

Speaker: Wiphu Rujopakarn
(Arizona)
Date: Mar 19, 2013

77. “Singular points and confinement
in SQCD”
Speaker: Simone Giacomelli (Scuola
Normale Superiore & INFN Pisa)
Date: Mar 19, 2013

78. “Cosmology with Type la SN after
the Nobel prize: level-up or game-
over?”
Speaker: Ariel Goobar (Oskar Klein
Centre, Stockholm University)
Date: Mar 27, 2013

79. “Universal R-operator for split real
quantum groups’
Speaker: Ivan Chi-Ho Ip (Kavli IPMU)
Date: Mar 28, 2013

Personnel Changes

Promotion
Alexie Leauthaud,
previously Kavli
IPMU postdoctoral
fellow, was
appointed as a Kavli
IPMU Assistant
Professor on February 1, 2013.

Moving Out

The following people left Kavli
IPMU to work at other institutes. Their
time at Kavli IPMU is shown in square
brackets:

Kavli IPMU distinguished
postdoctoral fellow Masayuki Tanaka
[January 1, 2010 — March 31, 2013]
moved to Subaru Mitaka Office,
National Astronomical Observatory of
Japan as an Assistant Professor.

JSPS postdoctoral fellow Takahiro
Nishimichi [April 1, 2010—March 31,
2013] moved to Paris Institute of
Astrophysics (IAP) under the support
of JSPS Postdoctoral Fellowship for
Research Abroad Program.
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Proton Decay

Masato Shiozawa

Associate Professor, Institute for Cosmic Ray Research, the University of Tokyo
and Kavli IPMU Scientist

Grand Unified Theories of elementary particles often predict that the proton has a

finite lifetime and decays into a positron and a neutral pion. The Super-kamiokande is
the world’s largest proton decay detector holding about 22 kilotons of fiducial water
volume. This volume contains 0.75x10°* protons, and in the case of proton’s lifetime of
10> years, we expect to detect three proton decays in 10 years by taking into account
40% detection efficiency. On the other hand, we suffer from 30,000 background events
in 10 years by atmospheric neutrino interactions, and it is a critical task to eliminate the
backgrounds. The invariant mass and total momentum of events reconstructed from
proton decay products provide a strong way to reject the backgrounds. We expect

that proton decay signals have the reconstructed invariant mass and momentum

values consistent with source protons while neutrino background events tend to have

a relatively small mass and large momentum due to the initial neutrino momentum.

In the search for the proton decay into a positron and a neutral pion, we successfully
suppressed the backgrounds to be 0.5 events/10 years. We observed no signal
candidates in 10 years of data and set the limit on the proton's lifetime as 1.3x10** years.
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