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David N. Spergel is Professor and currently Chair of the Department of Astrophysical
Sciences at Princeton University, and a Principal Investigator at the IPMU. He is a
theoretical astrophysicist. He played a leading role in the analysis and interpretation

of the data from the WMAP (Wilkinson Microwave Anisotropy Probe) observation of
cosmic microwave background radiation. He received Ph.D. from Harvard University in
1985. He came to Princeton University in 1987 as Assistant Professor, became Associate
Professor in 1992, and has been Professor since 1997. He receives the 2010 Shaw Prize
in Astronomy together with Lyman A. Page, Jr. and Charles L. Bennett (see p. 20).
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Director’s Corner

Mining the Data

This issue of IPMU News features two individuals
from the WMAP team. Building upon the success of
COBE led by George Smoot that we featured in the
previous issue, WMAP was a true game changer. It
is a satellite launched by NASA, reported their first
results in 2003 that changed cosmology forever.
Thanks to WMAP, we know our Universe is 13.7 billion
years old, it is flat, and more than 80% of matter in
the universe is not atoms but something unknown.
They accomplished this feat by studying the afterglow
of the Big Bang called Cosmic Microwave Background
(CMB). Because CMB shone out from the Universe
when it was only three hundred and eighty thousand
years old, and travelled all the way since through
the Universe to reach us now, CMB has a lot of
information about the Universe.

David Spergel on the front cover is one of our
principal investigators, founding members of IPMU,
and a leader of our research program. He has been
on the WMAP team for 15 years and instrumental in
getting the cosmological information from vast and
complicated set of data. For his work on WMAP,
he will be awarded Shaw Prize later this year. |
recommend David's feature article in this issue for
everybody with interest in cosmology.

Licia Verde was David’s postdoc and had first-
hand experience with WMAP data. In her interview
with our own Naoki Yoshida, you can read about the

excitements she went through on this team. Licia

Director of IPMU
Hitoshi Murayama

played a major role in establishing methodology how
to mine the complicated WMAP data for hidden
gems, which made their results possible and robust.

Understanding the Universe is a big endeavor. We
need people building instruments to obtain data,
people mining the data for gems, people interpreting
the results (gems) to build theories, and people making
predictions for the next generation of experiments or
observations. We at IPMU wish to have people in all
these areas working together towards our goal. And
the whole process takes time, sometimes more than a
decade as in the case of David.

To make this long process possible, we need stability
in our organization. At the inauguration ceremony of
the IPMU building, President Jun’ichi Hamada of the
University of Tokyo announced that he would make
IPMU a permanent entity within the University. This
is a critical step for the success of IPMU, and we truly

appreciate his commitment. There is a lot to look

Director’s
Corner

forward to in the coming years.
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Principal Investigator DaVld N SpEng'

Research Area: Astrophysics

How Did the Universe Begin?

The universe is filled with CMBR,
the leftover heat from the Big Bang

How did the universe begin? What happened
in its first moments? How did the rich structure
of galaxies, stars and planets emerge out of
nothingness? While humans have been asking
these questions for millennia, we can now directly
observe physical processes that occurred in the first
moments of the universe.

Because light travels at a finite speed, when we
look out in space, we look back in time. Since it
takes light eight minutes to travel from the Sun
to the Earth, we observe the Sun as it was eight
minutes ago. We see Jupiter as it was 30 minutes
ago and see nearby stars as they were 5 or 100
years ago. When the Subaru telescope observes a
distant galaxy, it sees light that left the galaxy 12
billion years ago.

Einstein’s theory of General Relativity (together
with our observations of the properties of the
universe) implies that our current universe began
13.7 Billion years ago. Today, the universe is filled
with cosmic microwave background radiation
(CMBR), the leftover heat from the “Big Bang.”
Today, the temperature of the CMBR is only 3
degrees above absolute zero. However, when the
universe was younger, the CMBR was much hotter.

Three hundred and eighty thousand years after

the big bang, the temperature of the CMBR was
3000 degrees above absolute zero, roughly half
the temperature of the surface of the Sun. At this
temperature, the CMBR was hot enough to ionize
most of the hydrogen in the universe, so space was
filled with a dense plasma of electrons and protons.
The CMBR cannot penetrate this thick fog, so when
we look out in space, this is as far as we can see
back in time.

Over the past 15 years, most of my research has
focused on interpretation of tiny fluctuations in
the temperature of the CMBR measured by the
Wilkinson Microwave Anisotropy Probe (WMAP).
WMAP is a NASA satellite that orbits the Earth and
Sun at four times the distance of the moon where it
characterizes the CMBR.

A simple model explains
cosmological observations

Our observations have found a pattern of CMBR
temperature fluctuations consistent with a very
simple cosmological model characterized by only
five basic numbers: the age of the universe, the
mean density of atoms in the universe, the mean
density of matter in the universe, the amplitude
of fluctuations in the density of the universe and
the scale-dependence of these fluctuations (see
Figure 2). Not only does this model fit our data, but
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Figure 1: This image (from the WMAP science Team) shows the history of the expanding universe.

with the same parameters, this simple model also
fits a host of astronomical observations including
measurements of the Sloan Digital Sky Survey’s
measurements of the large-scale distribution of
galaxies, the Subaru telescope’s measurements of
galaxy lensing and the Hubble Space Telescope’s
measurements of the expansion rate of the universe
using both supernovae and Cepheid variables.

This simple cosmological model not only provides
a quantitative description of the evolution of our
universe to its current rich structure, but also
provides insights into the first moments of the
universe by testing the theory of inflation, a theory
that grew out of ideas in particle physics that

describes the first moments of the universe.

During the early 1980s, physicists studying
the unification of nuclear interactions with
electromagnetism recognized that any unified
theory would make a startling cosmological
prediction: the very hot early universe would have
produced copious number of massive particles
called monopoles. These monopoles would today
completely dominate the universe, a prediction that
is in obvious violation of the observed properties
of the universe. Katsuhiko Sato, Alan Guth, Andrei
Linde, Paul Steinhardt, and Andrew Albrecht
identified a solution to this monopole problem: if the
early universe underwent a phase transition, then it
would experience a rapid period of expansion that

we now call inflation driven by the energy of the

Feature
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Figure 2: This plot (from Komatsu et al. 2010) shows the amplitude of temperature fluctuations as a function
of angular scale. The red line shows our best fit cosmological model and the points show results
from the WMAP, QUAD and ACBAR experiments.

vacuum. This vacuum energy-driven inflationary
expansion would dilute the density of monopoles

and reconcile unified theory with observations.

In 1980s, inflation was a speculative
theory, not the subject of experiment

The inflationary model not only solved the particle
physicists’ monopole problem but also solved a host
of cosmological problems: this rapid expansion could
explain why different regions of space had similar
physical properties and could explain the universe’s
large size.

The inflationary model also made a number of
generic predictions about the properties of the
universe:

¢ Because inflation stretched the size of the

universe, the geometry of the universe would
be close to flat (i.e., the geometry of spacetime
would be the familiar Euclidian geometry that

we all learned as teenagers).

e Because different regions of space experienced
slightly different amounts of inflation, there
would be variations in the density of the
universe. The inflationary model predicted
that the fluctuations would be nearly scale
invariant. In the simplest inflationary models,
these fluctuations are Gaussian random phase
fluctuations.

e Because all regions of space experienced
inflation, these variations would be adliabatic:
regions with excess numbers of electrons and
protons would also have excess numbers of
photons.

e The expansion of the universe could not only
decelerate due to the gravitational pull of
matter, but could also accelerate due to the
effects of the vacuum energy.

When physicists made these predictions in the
1980s, they seemed far removed from the observed
world.

IPMU News No. 10 June 2010



Figure 3: WMAP'’s image of CMBR temperature fluctuations. The red spots are 1/10,000 of a degree hotter than the blue regions.

WMAP measurements directly tested
the inflationary model predictions

The WMAP measurements have directly
tested these essential predictions of the simplest
inflationary model. The WMAP data implies that
the geometry of the universe is remarkably close
to flat and supports the astronomical evidence
(primarily from supernovae observations) that
the universe today is again undergoing a vacuum
energy-driven period of accelerating expansion. The
basic CMBR fluctuations are remarkably well fit by
a Gaussian (top-hat) distribution and appear to be
statistically random. The pattern of temperature
and polarization fluctuations also reveal that the
variations in density were adiabatic, another dramatic
confirmation of the predictions of the inflationary
model. The WMAP data also confirmed that the
expansion rate of the universe is accelerating today.
What more can we learn about inflation?

Inflationary models also predict the production of

gravitational waves that have distinctive signature in
the pattern of microwave polarization fluctuations.
The Planck satellite and several ground and balloon-
based experiments are currently trying to detect this
signal.

Does inflation predict other signatures? Is there
more information hidden in our image of the CMBR
(Figure 3)? Some inflationary models including
many of the string theory-inspired models, predict
subtle correlations in the maps. Since Eiichiro
Komatsu came to Princeton to work with me on a
JSPS graduate fellowship over a decade ago, | have
been interested in looking for these “non-Gaussian”
signals. Some of my work at IPMU is an effort to
look for new ways of observing these signatures.
With its rich mix of physicists, astronomers and
mathematicians, IPMU is an ideal environment to
contemplate and identify novel signatures of early
universe physics and to continue our quest of

studying the universe’s first moments.
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Hiroshi Karoji

IPMU Professor

My job at IPMU is clearly defined: to manage the
SuMiIRe Project under the direction and leadership
of Hitoshi Murayama, designated as Pl of one of the
30 “FIRST” initiatives, a new funding program of the
Japanese government to promote world-leading R&D
in science and technology (see http://www.ipmu.jp/
node/490).

| come from the National Astronomical
Observatory of Japan’s Subaru Telescope, which has
been my workplace for more than twenty years. |
was involved in the development and construction
of the entire telescope and all of its instruments, and
later in its scientific operations. | feel most honored to
have worked among those who ensured the success

of this giant flagship of basic science in Japan.

Research Area: Astronomy

| believe this is the reason why Dr. Murayama
recruited me to realize two huge instruments that
will be mounted on Subaru, namely HSC and PFS,
referring respectively to ultra-wide field imaging and
a multi-object spectrograph. These instruments are
essential tools if we are to, “uncover the origin of the
universe and its future by exploring dark matter and
dark energy” (the SuMIRe rationale).

8 IPMU News No. 10 June 2010



Sourav K. Mandal

Postdoc

While the standard model of particle physics has
been spectacularly successful in explaining various
observations, it leaves open several big questions,
including “What is the nature of dark matter?”, “Why
are some particles much heavier than others?”, and
“What controls the theory at the TeV scale?” My
recent work has been to explore new astrophysical
constraints on the nature of dark matter, and to

understand how supersymmetry could answer

Tomoki Saito

Postdoc

Research Area: Astronomy

Galaxies are known to have existed, even 13 billion
years or so ago. However, no one has witnessed
them in the very first phase of their assembly. |
have been working on a survey of such protogalaxy
candidates, using large telescopes around the world.
We are also developing a next-generation, wide-
field camera for the Subaru Telescope in order that

we can expand our survey. This will provide us with

Research Area: Theoretical Physics

all three questions. | look forward to the next
generation of experiments providing valuable insight

into these mysteries.

crucial signposts for the forthcoming era of the

30-meter class telescope.

Our Team



IPMU Interview

with Licia Verde

Interviewer: Naoki Yoshida

Cosmologists can easily
move to a new field

Yoshida: Welcome to IPMU. It
is very nice to have you here.
Verde: Thank you very much.
Yoshida: First of all, could you
give us your overall impression
of IPMU?

Verde: | think IPMU is very
original and it is happening

at the right time. There is a
confluence of people, who
can relate cosmology and
astronomy to mathematics
and to the more theoretical
aspects of physics. It is the
right time to start bringing
together people from all these
different fields and to talk
with each other and work
together. Actually, that is not
easy to do. You need the right
environment, you need the
right people, and you need
the right facilities, because

it is not going to happen by
itself. But | think these are

Licia Verde is ICREA (Catalan
Institution for Research and
Advanced Studies) Professor at the
Institute of Cosmos Sciences (ICC),
the University of Barcelona. She is
an astrophysicist with an interest

in cosmology. From 2002 through
2006, she has been a member of the
WMAP science team and has been
directly involved in the analysis and
interpretation of the WMAP data.
Currently, she is involved in the ACT
(Atacama Cosmology Telescope),
among other projects.

IPMU News No. 10 June 2010

exactly what you have here

at IPMU. | think that the
problem is basically building

a common language. If you

— physicists, mathematicians
and astronomers — speak
different languages, you

are talking about the same
thing in different languages,
like two roads running
parallel. You have to meet at
some point. It is a matter of
formulating the same problem
in a common language, and
that is much easier in some
fields, say, mathematics and
string theories. But for, say,
astronomy and particle physics
it will take some time. For
cosmology it will be much
easier. So, cosmology will be
the first to make contact.
Yoshida: Yes, | think
cosmologists have that kind
of flexibility. They can easily
and happily move to a new
field. It might be harder for
mathematicians to get used to
these languages.

Verde: Yes, but | think at least
some mathematicians would
be very happy to see that
there are practical problems to
which they can apply whatever
work they are doing. Of course
it will take a while for them to
understand your problem in
their language. But once this



happens, they will be like kids
in a candy store.

Yoshida: You have worked at
many research institutes, and
so perhaps you have some
good advice for us. Where did
you do your undergraduate
study?

Verde: In Padua.

Yoshida: And then you went
to Scotland?

Verde: Yes, | went to the
University of Edinburgh. In
Europe, we have the Erasmus
Exchange Programs, and you
can do at least one year of
your undergraduate degree
in a different university with
all credits. | liked that a lot,
because | really liked the
Anglo-Saxon way of going
about physics, of thinking
about physics. It is more
problem-solving rather than
the Southern European way,
which is, “This is a theorem
with a proof and this is a
theorem without a proof.”
With the Anglo-Saxon way, we
have a problem and we need
to solve it.

Yoshida: That's interesting. I've
never thought about in that
way, but it is true. And then
you did your PhD?

Verde: Yes, | did my PhD in
Edinburgh and after that

| went to Princeton as a
postdoctoral fellow. After
that | went to University of
Pennsylvania as a member of
the faculty and then moved
to Spain two years and a half
ago.

Yoshida: Returning to the
original question, what would
you suggest to us, especially
given this mix of people

working together here?

Pushing penguins into the
water

Verde: It is very hard to say.

I think you are heading in

the right direction, but | am
always aware of the fact that
this is Japan, not Italy or Spain.
In Italy or Spain, people will

be going out of the offices,
dragging each other out to
talk about football, and then
from there they will start to
talk about science. It does not
work this way here. You can’t
just take a system that works
somewhere else and implant it
here. It won't work.

One thing that | think will
work here is to start up a
reading group. Here people
suggest fundamental papers
from different fields. These
papers must be sufficiently
accessible that anybody can
understand them and explain
them to each other. This
must be done in an extremely
relaxed setting so that people
do not feel ashamed of asking
stupid questions at the very
beginning like “What is a
spectrum?,” “Is that really not
flat?,” or “How do you know
that?” This kind of questions
should be the norm. But this
will probably happen in time
anyway.

Yoshida: After spending one
and half years here, | feel that
we really need to make an
effort to do this kind of things
continuously. Otherwise it is

Naoki Yoshida is an IPMU Associate
Professor. He is a theoretical
astrophysicist.

Interview



not really going to happen in
this way.

Verde: Yes, it is true. So
somebody needs to put some
effort into that and even to
say “l am going to write fewer
papers for the next few years,
but | can afford to do that,”
although that is very difficult
choice to make because you
always want to be marketable.
Basically this was set up in
Valencia. There, once a week, a
group of, say, 15 people from
cosmology, astrophysics, and
particle physics meet and they
choose a subject to discuss. It
could be a paper, it could be
something; it could be that
they invite somebody. But the
person who is invited or who
presents a paper does not

give a talk. This person does
have a very small introduction
and people have to interact
and have to ask questions.
There is only a blackboard, no
PowerPoint. Sweets and coffee
are served and people can
come in and out if they want.

| found that — and | was really
surprised to see it — people
start asking the most basic
questions and it is even useful
if you are talking about your
own field. Somebody who is
not in your field asks you such
a basic question that they really
make you think. It is extremely
productive. Sometimes you go
there to discuss a paper and
you do not get beyond the
introduction because it is full
of questions. But sometimes
you come out of the meeting
with the outline of two papers.
There has been no discussion,
but your new paper is basically

written right there.

Yoshida: Yes, we should really
learn from this.

Verde: That works well. What
is very nice is that the symbol
they have on the webpage for
these meetings is penguins.
When you have this big group
of penguins and they need

to go in the water to look

for fish, they are really afraid
because there could be seals
going after them. So they are
all together and they are right
on the edge. They hesitate:
“Do you go first or should | go
first?” It's like pushing yourself
a little bit beyond your comfort
zone. When the first one goes
and nothing happens then
everybody will go behind.
Yoshida: It is a lot of fun if we
learn only the basics and then
we really start understanding
this whole new field. | can see
that the initial step is really
important.

Verde: Yes. When | was at

the University of Pennsylvania,
| tried to do something

like that with string theory
group. That was tough at the
beginning, but at the end a
couple of papers came out.

In the work leading to one of
these papers, a string theorist,
actually started dealing

with real data. Now that |
moved to Barcelona, | hired a
postdoctoral fellow who had
worked only in very theoretical
stuff. In nine months he was
working with me, he started
working with data. He was
very theoretical, but studied
probability and Bayesian
statistics, downloaded
Supernova data, and started

feeding the theories into the
data.

Yoshida: So that person

is now really an expert in
observational cosmology.
That's very interesting.

Verde: The big advantage is
that cosmology is easy.
Yoshida: Yes, the basic
concepts are often very simple.
They are also easy to accept or
understand.

Verde: Yes. Once your
observers have done the

very hard job of taking the
data, reducing them and
giving themtoyou in a

highly digested form, then it
is relatively easy to play with
them. Of course, there is a ton
of work that goes on before
that.

Yoshida: OK. I'd like to move
on to the next question.

How come did you become
interested in cosmology?

‘I know all these parameters
just coming out of my
program, nobody else does.”
Verde: When | was a small
child just learning to read,
somebody had the brilliant
idea of giving me a book
about the sky, instead of a fairy
tales book. The book covered
everything about the sky:
from birds, to the atmosphere,
planets, and the universe.

I really liked it. All the stuff
about the universe sounded
interesting. But, at high school |
studied the classics, Greek and
Latin literature, with relatively
little mathematics and science.
Nevertheless, | enjoyed some
of my mathematics and
science classes, although |

IPMU News No. 10 June 2010

was not really that good at
mathematics.

Yoshida: That's interesting,
because | know some of your
work is based on complex
mathematics.

Verde: At high school | did
not realize that mathematics
can actually describe the real
universe, and so saying that
one plus one was two or three
did not make any difference
to me: they were two abstract
quantities. But the moment

| realized that mathematics
actually describes physics,

the difference between one
plus one being two or being
three became real; something
like the bridge staying up or
falling down. So when | had
to choose university | decided
to go into the direction of
science. Basically | chose
physics because of the career
prospects. Physics is broader
than astronomy. It is better to
choose something that gives
you a broad career path.
Yoshida: A reasonable
decision.

Verde: So, | chose physics and,
well, the first year was a bit
of a mess because | did not
know what a logarithm was
and what an integral was;

| didn’t know any of these
things. But I actually liked it
and the path | chose was the
direction of doing something
more astro-cosmo. Then | went
to do my Erasmus Exchange
and | really liked the way of
viewing physics from the
Anglo-Saxon point of view,
and | started doing courses
related to cosmology. | did my
PhD on that, and then | started



applying for jobs.

Yoshida: Eventually you
became a WMAP member, to
use real data.

Verde: | was at the right place
at the right time, and so | had
this amazing opportunity. As
soon as you start working in
such a project, you become
very busy. You do not have
even time to sleep, because
you have deadlines and you
want to do things well. But
once the results are coming
out we are all like, “I know
the age of the universe with
this precision and nobody else
knows it,” or “I know all these
parameters just coming out of
my program, and nobody else
does.” It was quite amazing.
Now an additional issue is that
then | could not even go to
seminars because people are
looking at my face to guess
the results.

Yoshida: When was your most
memorable moment?

Verde: It is probably the
spectrum of microwave
background fluctuations.
After performing complicated
analysis of the data, a beautiful
curve comes out and then

you realize that “Maybe we
were lucky,” “Maybe nature
was very nice,” “Well, maybe
it did not have to be that way
and the instrument worked
amazingly well.” After not
even a year you have this
beautiful spectrum and

you have also cosmological
parameters, a precision that is
unheard of and you realize it is
quite impressive.

Yoshida: | remember the first
press release in 2003 after

the Space Shuttle Columbia
accident. You were going to
have to wait two weeks.
Verde: We were basically
almost ready. | remember we
were working hard until very
late. Probably that night we
were working until 3 or 4 am,
and then | went to sleep. ‘I
have to wake up early because
we have to finish this, because
tomorrow is the day..” Then |
remember my husband telling
me, “You can stay in bed.”
What happened was very
tragic; and whether our data
release was today or tomorrow
was no longer relevant.

Where is cosmology going?

Yoshida: | remember that
very clearly. The last question

I have is about future of
cosmology rather than the
future of our universe. Where
is cosmology going? Some
people say that cosmology

is basically done after this
precision measurement of
basic parameters. How do you
feel about that?

Verde: We have some
cosmological parameters with
extremely high precision, but
having these numbers does
not mean anything. It is not
an actual understanding of
the underlying motor, but a
framework to work with. It is
good that everything seems
to fit, but there are still a lot of
open questions. We are at the
point where the experiments
and measurements we can
conduct in cosmology can

tell us a lot about more
fundamental problems:

properties or information
about inflation, such as
whether it really is something
like the inflationary paradigm
says or something else. We
probably need to go beyond
simple parameter fitting and
we need something like a
qualitative step forward, and
we are probably going to be
struggling for many years to
come, especially about dark
energy. But who knows?

One day somebody might
wake up and say, “Okay, now
everything is clear.” That's the
way science works. But you
cannot get to that point if you
say “Okay, this field is done,
now go and find something
else.” You have to keep
banging your head against it.
Yoshida: It sounds like maybe
we need even more theoretical
work or more ideas rather
than measurement itself. What
do you think?

Verde: Yes and no. | am
wondering what would have
happened with the constancy
of the speed of light that
gave us relativity, if people
said “Okay, the speed of light
is a constant within 10% or
whatever, so forget about

it” No, people kept trying to
measure it until you get to the

point that you say, “I give up. It

is a constant.” Then, | say “Yes”
because simply your theory is
not the fundamental one, you
need to have a bigger theory
that includes the Newtonian
one. | do not think you could
have arrived at that point if
you did not have precision
measurement.

Yoshida: Right, interesting.

Now you have your new nice
institute in Barcelona.

Verde: It is not new, but since
we arrived they basically

gave us a new corridor and

so we are all in the same
corridor. People that are more
interested in what the institute
does - that is, acting as an
interface between cosmology,
astronomy and particle physics
—are all in the same corridor,
so in that sense that part is
indeed new.

Barcelona is the capital of
Catalonia. And | have to say
in Catalonia the system works
very well. You know that
Catalonia is not independent,
but it is different, sort of
distinct from the central
government. They are really
proud of not being part of
the central government and
so they make a point to make
things work well. And so you
can see that when they do
something they put some
effort into doing it right.
| mean, we're not at that
Japanese level by any means,
but they put some effort into
doing it right, which is good.
Yoshida: Good. Thank you very
much for your cooperation.

Interview



Round Table Talk:

Life in Japan, Life at IPMU

Simeon Hellerman:
IPMU Associate Professor

Johanna Knapp
IPMU Postdoctoral Fellow

Susanne Reffert
IPMU Postdoctoral Fellow

Matthew C. Sudano

IPMU Postdoctoral Fellow

How did you decide to come to
Japan?

Hellerman: Matt, how and when

did you decide to come to Japan? |
think we are extremely lucky to have
obtained high-caliber researchers such
as yourself, well, such as all three of you.
Sudano: Thank you. | got my email
from Hitoshi on Christmas Eve and
spent all of Christmas and the rest of
Christmas vacation reading everything
on the internet about Japan and
trying to figure out if my wife and |
could actually live here. We did have
other offers which would have been
much easier personally.

Hellerman: I'm sure you had a lot of
them.

Sudano: But this was the most
exciting offer professionally. Before
the email came, | don’t think my

wife realized that this was a serious
consideration and that this was
actually one of the options that |
thought was very attractive. | think
she was quite stunned but we decided
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we could make it work and it has
gone pretty well.

Hellerman: What did you find
particularly attractive about it?
Sudano: | like the style of the
institution. | like that it’s a large, pure-
research institution, so | have access to
many brilliant people studying many
different things. So if | want answers
to my questions, they are very easy
to obtain. | also like that there is a

lot of energy and enthusiasm here.
At least one other place that | was
considering, | had heard — it had sort
of the opposite energy.

Hellerman: Really! That is interesting.
All: (Laughs)

Hellerman: So the energy and
enthusiasm in IPMU was one of

the things | take it that you found
particularly attractive.

Sudano: Yes, besides reading

on the internet about Japan and
IPMU, | talked to everybody | could
including people who are already
here and other people in the physics
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community. We are a pretty small
community, so word of mouth is a
big thing. And everybody had positive
things to say, only positive things.
Hellerman: | am happy to hear that.

| don't think that | talked to you but
if I had then | would have only said
positive things too, just that way.
Sudano: Since | didn’t ask you before,
I'll ask you now, how's IPMU been for
you?

Hellerman: It has been fantastic,
nothing short of extraordinary, in
fact. If you had told me that such

an exciting opportunity for scientific
research would exist, | wouldn't

have believed you. As you say, we
are a pure research institution and

so there are no distractions from
what we are truly supposed to be
doing — our fundamental mission
which is to conduct and carry out
world class scientific research and
that’s one exciting thing. Another

is the lack of disciplinary barriers
here. People in different fields of



research not only are expected
notionally to interact regularly with
one another and collaborate but it
actually happens. A lot of groups
and institutes | believe have this sort
of idea that a lot of interdisciplinary
interactions are to occur all the time
but it is quite seldom realized to the
extent that it is here. String theorists
interact with mathematicians, with
particle phenomenologists, with
cosmologists. Experimentalists and
phenomenologists talk to each other.
Experimentalists and theorists:-- I'm
quite impressed with the level of
interdisciplinary collaboration that has
been occurring here.

Susanne, what do you think about
the opportunities for interdisciplinary
collaboration that had been afforded
you here at IPMU?

Reffert: | think it's a lot better than
other places, because at places | have
been before, you were not expected
to talk to other people, such as those
from another floor, or the other side
of the hallway, and if you did, you
received strange looks. And here it is
completely the opposite. And that is
very nice. | enjoy that a lot.
Hellerman: Here in fact, | would say
that even the physical structure of the
building makes it almost mandatory
to interact with our colleagues. |
mean, there is this complicated spiral
ramp way which is practically the only
way in and out of the building. And

it takes you by every office of every
researcher in every scientific field who
works in the building at IPMU — that
by itself is a stimulating journey.
Sudano: It feels very open. From a
given point — on the third floor, say,
you can see into most peoples’ offices.
You can’t help but feel connected
with the other people doing research.
Knapp: Yes, it's great that people here
don't seem to avoid each other, which

is what I've experienced at other
places, and here you don't feel like
you're disturbing people when you
knock on their doors and just want to
talk to them.

Sudano: Yes, the glass doors make a
big difference.

Hellerman: Yes, very well thought
out.

Knapp: Glass doors but not glass
walls - | think that here there’s just
the right amount of privacy versus no
privacy.

Sudano: So you are actually quite
new, and you are still perhaps in this
transition period. How’s it going for
you?

Knapp: I'd say it’s just going as
smoothly as possible. | mean, I've
moved to new institutes before, but
here everything seemed to be taken
care of for me, so | think this was
probably the easiest and smoothest
move I've ever made.

Hellerman: So Johanna, would you
say that you have positive feelings
towards IPMU’s administrative
support?

Knapp: Absolutely. How can you not?
Hellerman: | certainly do as well. So
you wouldn't have any suggestions
to improve IPMU’s administrative
support?

Knapp: | can’t think of anything.

| wish the support were as good
everywhere else. | mean, two or three
weeks before | came here, | got an
email asking me if I'd like to move
into an apartment provided for me by
the university. If I'd gone somewhere
else, | probably would have asked

my colleagues and been told that it
might be good to look at a particular
newspaper to find an apartment.
Here, all I had to do was turn up, and
everything was set.

Sudano: The administrative staff is
extremely helpful. | don’t know what

I'm supposed to ask them to help me
with but I ask them to help me with
everything. | always do. They are very
generous with their time and effort.
Knapp: Because I'm illiterate in
Japanese and wouldn’'t know what to
do without their help.

Sudano: Yes, some things are tough.
For example, it is very difficult for me
to Google anything in Japan because
| can’t read or write very well. So | rely
on others to do these little things for
me, to find various things.
Hellerman: And yet IPMU makes
available intensive instruction in the
Japanese language free of charge to
the scientific staff.

Reffert: | think the Japanese staff is
really great, and | also think that the
Japanese teacher is extremely helpful
in all sorts of other situations. | mean,
if you have any questions about life in
Japan, she will help you, and she will
also tell you about life in Japan, not
just about the language.

Knapp: She also gives us lots of
things; this morning we had some
Japanese sweets that she brought.

I would never have bothered trying
them before, but you just know that
they're special and she offered them
to us without our asking.

Hellerman: | agree. Nishikawa-sensei”’
is truly an exceptional instructor and
it is hard to imagine myself or any of
the other scientific staff from abroad
integrating into life in Japan nearly
as smoothly as we do without her
assistance.

Sudano: Yes, | learned very quickly
enough Japanese to get by. | learned
how to order food and find things in
the store and get around on public
transportation, ask for directions.

So the basics are pretty easy. More
complicated things have taken some
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effort. I had to furnish and decorate a
large house, which was difficult, but it
worked out well in the end.

How to make long-term stays in
Japan attractive?

Reffert: Apparently MEXT is
preparing a budget request for funds
to encourage foreign researchers to
come to Japan. What kinds of things
do you think would help foreign
researchers to stay here for extended
periods?

Sudano: | meant to ask what we
mean by long term? | think that

it makes a pretty big difference,
depending on how long it is.

Reffert: But anyway, what do you
think would be helpful if you were to
stay for a period of more than a week
in Japan---what types of things that
money can buy would be useful?
Sudano: | think it would be very
useful to offer housing, if you could
just offer them some dormitory-style
housing, something like Johanna has.
Knapp: | found that extremely useful,
because it was one of my main
worries before coming here. Even if
they had offered to help me search
for an apartment, just the thought of
spending two to three months, and
always having to find somebody to go
with me, | would: -

Reffert: But they actually also do that
for you.

Knapp: Right, but still, | mean they
actually offered me housing, and that
was a really great bonus that | didn't
expect. I'd have to say that | think
they already do as much as possible to
make the stay in Japan as comfortable
as possible for the researchers here. |
think that many of the issues people
have with regard to coming here

are not actually Japan’s fault, but
people have partners who have to
get a job or something, and that’s

terribly difficult when you go to Japan
because Japanese is a hard language,
and it’s also hard for their partner to
find a job if the partner doesn't work
in research. | think that may be one
of the main reasons why people are
reluctant to come here.

Hellerman: Do you feel that active
guidance from IPMU in trying to find
employment for a spouse or partner
would be helpful? Would it be helpful
in bringing people?

Knapp: | guess it might.

Reffert: | think another thing that can
be done with money is to make sure
there’s enough travel money, so that
people can travel abroad and bring
collaborators from abroad, because
one of the problems with Japan is that
it is a long way from many western
universities and research centers. So
as long as there is enough money for
you to maintain your connections, or
even form new ones, then there is

no problem in staying in Japan. What
| find problematic is that when you
receive this JSPS fellowship,”

the amount of time you can spend
outside Japan is limited.

Knapp: It's quite a long time, isn't it?
It's three months or something.
Reffert: | think you can stay for

like one month, and then they start
cutting your salary. So it’s not that
long, and that’s problematic because
you risk becoming isolated. So
something that does the opposite,
that also allows you to go abroad,
that would be useful, I think.
Hellerman: Yes, that is one of the key
parts of the offer that was the most
attractive:-

Reffert: That was also one of the
things that convinced me, because
some people said that maybe it's not a
good idea because you risk becoming

2 JSPS Postdoctoral Fellowship for Foreign
Researchers (FY2008)
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isolated. But that problem is addressed
by IPMU with the travel arrangement
that allows you to stay away for three
months and provides you with money
for travel.

Sudano: Yes, that makes all the
difference. | think it would be useful
for people — this does not take money
— if we assigned a buddy, you knowy, if
I signed up as say, being Johanna’s go-
to person for “how do | do X in Japan,”
to get rid of some of the struggles that
people go through in transition. You
know everybody — the more people

| spoke to, the more tricks | learned,
and if | had had somebody who had
been here awhile and figured it all out,
guiding me through some of these
things, it would have saved me some
trouble — just little things, like getting a
Suica card--

Reffert: That's a good idea. Of
course, for the first people who came
here, there was no real experience for
them to draw on, but now it would
be possible.

Knapp: So do you mean especially
non-Japanese people who would
think of things that the Japanese may
not be aware of-+-?

Reffert: | think it might be helpful,

as they don't understand some of our
problems because things are just so
natural for them.

Sudano: Like | taught Simeon that
Costco exists in Japan a long time
after he had been here.

Hellerman: Oh boy! That was very
exciting to learn.

Sudano: A Japanese person might
not think of this as being attractive.

In fact, | spoke to some Japanese
people about how this had allowed
me to acquire almost anything | want
and they had never heard of it. | think
being in close contact with foreigners
who have been here awhile is helpful.
Reffert: Yes, that is a good point.



Tea time, cookies, Japanese food:

Hellerman: Susanne, how do you feel
about tea time?

Reffert: Oh, | think it’s a great
invention, because it allows you to
get to see everybody at least once

a day. You can talk to all your other
colleagues whose offices you might
not pass on the way to your own
office. So I think it is really the social
heart of IPMU.

Knapp: And | think it’s unique. | don't
think there are many similar things
anywhere else.

Reffert: Sometimes there is
something like tea time, but it usually
isn't for everyone. Like in Amsterdam,
we also had tea time, but since there
were these kinds of borders between
the disciplines, it definitely wasn't as
good as it is here.

Sudano: | think all great research
institutions have great tea times.
Hellerman: But this is in particular to
IPMU but one thing | wish was that at
tea time, they have something healthy,
like apples or carrots.

Sudano: The Institute for Advanced
Study has fruit.

Hellerman: Why didn't they do that
when | was there? Because IAS and
here at IPMU, at IAS particularly, it
was in essence also a quasi mandatory
at IAS, but I was terrified to go, | was
terrified that | would see the cookies
and immediately begin chewing them
down, just uncontrollably, because
they were so good, as the cookies
here are also very good. So | had and
still have to some extent a phobia
about coming to tea time for that
reason which | overcome. | mean, |
come regularly as expected and it is
always an enjoyable and illuminating
experience for me but:--

Reffert: That's a very good point.

I've also been missing that a bit, lots

of sweets and once in a while there
was fruit, which was always a great
highlight.

Hellerman: But if you knew it was
going to be there, you would not have
to be afraid as | am.

Knapp: But for me, that’s not a
problem. Japanese food is so healthy
that I don't mind having cookies at tea
time at all.

Hellerman: That is quite a good point.
Unlike in---

Reffert: You know, eat a lot of natto
for lunch.

Hellerman: That is right. There are
ways to make up for it. Even if they
have natto at tea time - that would be
interesting.

Sudano: | have been slowly building
up my menu — the set of things that

| can make for myself. Now | can eat
quite unhealthily if | choose to. | have
a very large toaster oven. | can make
cakes. | can make cookies.

Knapp: Okay, you cook Japanese.
That's something | would really like to
do. The problem for me is that now

I need to get Nishikawa-sensei to go
to the store with me to explain what’s
what, because | stand in front of a
rack of one soy sauce after the other,
and | want a particular one, and |
don't have a chance of getting it, and
| would really love to cook Japanese.
Sudano: | am experimenting. I'm
learning some things.

Hellerman: By trial and error?
Sudano: Yes, well, Shiga-san™ has
taught me a little bit about cooking,
but mostly through trial and error.
Knapp: I would like to make the most
of all the products that only exist here,
and probably nowhere else. One has
to know what it is and what to do
with it.

Sudano: That is true. | am sampling
the vegetables that | am not familiar
with like negi, that kind of thing. We

like the long negi. It is like a green
onion, a very large green onion.
Hellerman: Interesting. What about
the daikon radish?

Reffert: Oh, | love it!

Sudano: I've experimented with it. It is
pretty good.

Hellerman: | like it, too.

Sudano: | think I like it better raw
than cooked.

Knapp: So back to IPMU, but also to
Japan, Susanne, how are you enjoying
writing your blog?** It's famous
worldwide, | know.

Sudano: That is one of the things

| read before coming here, before
making the decision.

Knapp: It was recommended to me
before | came here.

Reffert: | hope it helped to convince
you to come. Actually, | mainly started
writing it to keep in touch with
friends, but of course I'm happy if
prospective postdocs read it and gain
an impression of what it’s like to live
in Japan.

Going to the doctor in Japan

Hellerman: Have you ever used the
Japanese health or hospital system?
Sudano: Well, of course | went to

a mandatory physical exam. It was
interesting. A very different experience
and now | am looking at maternity
clinics because my wife and | are
planning to have a baby here.
Hellerman: Well, good luck. Oh, that
is interesting.

Sudano: We have had some trouble
finding a place that is not too hard to
get to and where people speak any
English. There are options. We are still
looking at things.

Reffert: Yes, | think it is challenging Round
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to find-- I'm happy | haven’t needed
anything. But for something specific
like that, you need to be comfortable
with the place, right?

Sudano: Yes.

Reffert: So that is a challenge | think.
Sudano: It is very different looking.
The patient-doctor relationship seems
to be very different.

Reffert: In which sense?

Knapp: Like the doctors are very
highly respected or--

Sudano: Um, in America, doctors
make a big show of it. They try to
make you feel confident, they try to
make you feel comfortable, they do
a lot of talking to you and they will
try to explain things to you. And from
what | have heard, and my limited
experience has been consistent,
doctors in Japan are highly respected
and they give their opinion, they give
their diagnosis and the prescription
and there is no further discussion
about it, and there is not a lot of
discussion between patients and
doctors about what choices there
might be and how the patient might
want to proceed. So given the cultural
differences and the language barrier,
finding a doctor we are comfortable
with might be difficult but we have
only met with one person.

Reffert: I've heard that if you even
go with a cold, they just prescribe
you like lots of stuff, like ten different
pills even if you have a common cold,
and there was this student who tore
a couple of ligaments in his foot and
they kept him in hospital for about a

month. So | think that if it isn’t serious,

I'll try to avoid going to the doctor.
Knapp: You know, Nishikawa-sensei
also told me that the concept of a
general practitioner doesn't really
exist in Japan, so even if you have
something small you have to go to
a specialist in Internal Medicine or

something.

Hellerman: Yes.

Reffert: You have some firsthand
experience. | don’'t have experience
since | have never actually gone to a
doctor yet.

Hellerman: Yes, | went not only to a
doctor but to the hospital. | had an
injury, an unavoidable sports injury
and it resulted in an ambulance
having to be called and | was taken
to the hospital and | must say it was,
compared to what would have been
my experience in the US, | am sure

it was an extremely efficient, good
experience, as good as these things
can be. | dislocated my shoulder and
well, | mean, dislocating a bone is
extremely painful under the best of
circumstances, but the paramedics
and the ambulance were very helpful
and despite the fact that | did not
speak the language well at all and
despite the fact that I did not have my
insurance card with me at the time,
the doctors in the hospital saw me
very quickly. | was waiting for a rather
short time in the waiting room, just
about no more than 15 minutes.
Reffert: Oh that is very short.
Hellerman: If you go to a hospital

in the United States, any hospital
without an insurance card, you are
lucky if you can be seen within 12
hours. It was really quite a different
experience and then they did the rest,
they fiddled around for a while and

| cannot say the fiddling around was
particularly pleasant but:--

Knapp: Probably not the fault of the
Japanese doctor.

Hellerman: It is not, certainly not
the fault of the Japanese doctor. |
think it is just like trying to pop your
zipper back into its track if it has
come off the tracks and | was just,
some unavoidable amount of jiggling
around and fiddling around and well,
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I have every confidence that it was
probably the minimum amount that
was possible under the circumstances
despite the fact that it felt like quite a
lot at the time and they did their best
and after some amount of trial and
error they popped it right back in and
| was entirely satisfied. Afterwards the
doctor showed me some x-rays of
what it had been like. | was shocked
actually but | think they did a very
good job, they gave me some advice
and they bandaged.

Reffert: Now you are good as new?
Hellerman: Now | am as good as new
and in fact even though I had neither
of my insurance card nor any money
to pay them because | had been out
doing athletic activity, they let me go
home with a verbal promise to come
back and pay them later. Well, I did, |
actually just came back and brought
my insurance card and it was all good.
So I have nothing but good things to
say about the system here.

Reffert: But why do you imagine
people would hesitate to come to
Japan?

Knapp: Now that I'm here, | don’t
understand why they would.
Sudano: But you had concerns?
Knapp: | didn't have many concerns.
But | have been moving around

sort of within my own cultural
background from one country to the
next, so | felt like it was about time

| went somewhere further. | was

a bit hesitant about the language,
and well, it’s still a problem, but it is
manageable.

Sudano: | did not worry much about
technical things. | worried about my
wife. | worried about whether she
could be happy here. | think it is a
little harder to meet people, to make
friends. She does not necessarily
want to be friends with a bunch of
physicists and | think she is more



bothered by little difficulties. She has
actually lived abroad in Europe and
she didn’t love it. She appreciates
being able to speak English to people
and being able to find whatever

she wants. She wasn't really excited
about going to another new country.
But it has gone very well. And now
that she is here:-- She hasn't been
here very long but she is very happy
with our home. She likes our town. |
think generally Japan is treating her
well. She does not have trouble with
the food or getting by in everyday
circumstances. She still needs to meet
people but | think that will come and
of course we still need to figure out
this issue of having a child. But I'm
sure that will be fine too.

What is cool about coming to
Japan?

Reffert: Maybe we shouldn’t just
think about what is difficult about
coming here, but also what is cool
about coming to Japan.

Sudano: Yes.

Reffert: Because actually, | think it’s
a very cool country to live in, and

I've really enjoyed going around and
visiting different parts of Japan and
also Tokyo, which is huge. And even
though I've lived in Tokyo for one and
a half years, I'm nowhere near done
seeing everything worth seeing.
Sudano: It is a very different, very
interesting and very lovely culture. |
am enjoying getting to know it.
Knapp: And there is a lot of culture to
find out about.

Hellerman: Yes, temples, shrines.
Knapp: Food, traditional music,
traditional dance, whatever you like;
it's all different to what | have known
before.

Reffert: Also, it doesn’t get boring
quickly. I mean, I'm still not at all
bored. | find something new every

time | go out of the house.

Knapp: | find this very exciting. There
are many people in your report who
are totally fascinated by Asian culture,
and they like Japan because they
know manga or they know martial
arts, but | was never such a person, so
| came to Japan not knowing much.
As a result, it now really hits me

every time because there is so much
new stuff to discover, and I'm really
enjoying that. I mean, right now for
me there is just no regular everyday
life, or not yet, because everything is
new and exciting, and it is a lot of fun.
Sudano: | should say that — we were
saying that we shouldn’t just talk
about the difficulties. A lot of things

I was surprised to find were much
easier than | expected. Of course
people are very helpful and friendly
but even little things like I didn't
expect to be able to find as much
food as I have found, in particular
things like Oreos, you know. There is a
lot of American influence, there are a
lot of American goods and American
culture at least and | think not just
American. That is what | notice.
Knapp: There’s Italian pasta here.
Sudano: Yes. You can get almost any
type of ethnic food and a lot of things
turn out to be easier than other places
like of course public transportation is
very easy.

Reffert: Yes, it is amazing. Always on
time.

Hellerman: Yes, on the whole, the
country is very organized and efficient.
Sudano: Yes and very convenient.
Reffert: And very safe too.

Knapp: You probably can’t find a
safer country.

Reffert: Twice already, I've left my
backpack on the train, with all my
camera equipment, like a couple of
lenses and my digital camera, and |
was not even worried. | mean, we just

asked and got it back immediately,
once after only half an hour. Yes,

it is really nice that you don't have

to worry about your belongings, or
yourself for that matter.

Hellerman: On one of my first trips to
Japan I lost a cell phone or | dropped
it on a side walk, reasonably busy
side walk and | was able to you know
retrace my steps and figure out where
it must have been and | came back
and it was right exactly where | left it
about more than half a day later, just
so remarkable.

Sudano: | constantly leave my
umbrella on my bike and while
umbrellas are not terribly valuable
things, it would instantly be snatched
up in America.

Hellerman: Yes, | put down my cell
phone, another cell phone on a train
in New Jersey for about 45 seconds
and it was stolen.

Knapp: | guess in most countries
when you ride a bike you take the
saddle with you, otherwise the bike
would be stolen, unless there’s a part
missing from it so that it's not that
attractive. | think that’s also a good
thing, and it's a motivation to go to

a country that may have a different
culture, because you are in East Asia
but everything is safe and clean, and
you don't have to worry about eating
something and getting sick from

it. That’s quality of life, and that’s
something | really like.

Sudano: | ate raw oysters for the first
time in my life. This is the one country
where | trust the oysters.

Hellerman: Well, this has been a very
fruitful discussion. Ideally, I have really
gotten a lot out of it. | hope the rest
of you feel the same way.

Reffert: Absolutely.

Hellerman: Well thanks for sharing
your thoughts and all that stuff.
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IPMU Director Murayama's SuMIRe
Project Has Launched

Using the Japanese government’s
FY2009 supplemental budget, ¥100
billion has been dedicated to the
“Funding Program for World-Leading
Innovative R&D on Science and
Technology (FIRST Program).” The aim of
this program is to advance the kind of
leading-edge R&D that will strengthen
Japan’s international competitiveness
while contributing to society and public
welfare through the application of
its results. The 30 selected research
projects include IPMU Director Hitoshi
Murayama'’s project, “Uncovering the
Origin and Future of the Universe: Ultra-
Wide-Field Imaging and Spectroscopy
Reveal the Nature of Dark Matter and
Dark Energy.” The project, nicknamed
“SuMIRe (Subaru Measurement of
Images and Redshifts),” was officially
launched in March 2010, and Hiroshi
Karoji was appointed Project Manager
in April 2010 (see p.8). Dr. Karoji was
Director of the Hawaii Observatory
(Subaru Telescope) of the National
Astronomical Observatory of Japan
between April 2002 and March 2006.
The SuMIRe project aims at observation
and data analysis for the imaging part,
and completion of the spectrograph
and starting observation for the
spectroscopy part by the end of FY
2013.
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David Spergel Receives 2010 Shaw
Prize in Astronomy

On May 27, 2010, the Shaw Prize
Foundation announced that David N.
Spergel, Professor and Chair of the
Department of Astrophysical Sciences,
Princeton University, and IPMU Principal
Investigator, had won the 2010 Shaw
Prize in Astronomy. The Shaw Prize was
created by Run Run Shaw, a magnate in
the Hong Kong media and film industry,
and consists of three annual awards in
Astronomy, Life Science and Medicine,
and Mathematical Sciences. Three
recipients, Prof. Spergel, Prof. Lyman
A. Page, Jr. of Princeton University,
and Prof. Charles L. Bennett of Johns
Hopkins University, will share this year's
prize in Astronomy for their work with
the WMAP (Wilkinson Microwave
Anisotropy Probe) observation of
cosmic microwave background
radiation, which has enabled the
fundamental cosmological parameters
to be determined with unprecedented
precision. The awards ceremony will be
held on September 28, 2010

Special Public Lecture by George
Smoot “The Creation and History
of the Universe”

George Smoot, 2006 Nobel Prize
laureate in physics, gave a special open
lecture presentation at Yayoi Auditorium
Ichijo Hall on the University of Tokyo
Hongo Campus on April 3,2010. The
lecture was well attended, limited to
320 persons on a first-come first-served
basis, with about 100 persons unable
to attend due to the capacity of the
Auditorium. Prof. Smoot told the story
of “The Creation and History of the
Universe” inferred from observations,
with plenty of beautiful visual images.
The lecture was given in English, but
Naoshi Sugiyama, Professor of Nagoya
University and an IPMU Principle
Investigator, presented an introductory
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talk before the lecture and interpreted
Prof. Smoot’s talk in Japanese at short
intervals, ensuring the lecture was well
understood by the Japanese audience.
After the lecture and a Q&A session, a
discussion to facilitate dialogue between
Prof. Smoot and the attendees with
interpretation provided by Prof. Sugiyama
was held in the lobby of the Hall.

Prof. Smoot (right) and Prof. Sugiyama (left)

3rd ICRR-IPMU Joint Public Lecture
“Decoding the Mystery of the
Universe”

On April 17, 2010, the third IPMU-ICRR
(Institute for Cosmic Ray Research, The
University of Tokyo) joint public lecture
titled “Decoding the Mystery of the
Universe” was held at the Media Hall of
the University of Tokyo's Kashiwa Library.
More than 400 people registered in
advance, but the capacity of the Hall
allowed only the first 120 people to
attend. The event opened with a short
address by Takaaki Kajita, ICRR Director
and an IPMU Principal Investigator. Next,
ICRR Associate Professor Masato Takita
gave a lecture on “Probing the Universe
from the Tibetan Highlands,” and IPMU
Professor Shigeki Sugimoto spoke on the
“Miracles of Superstring Theory: About
the Ultimate Picture of Matter” After
the lectures and Q&A sessions, ICRR

Prof. Shigeki Sugimoto giving a lecture



and IPMU laboratory tours were held,
and each speaker guided the audience
through his institution.

IPMU Joined the WPI Presentation
at “Science & Technology Festa in
Kyoto”

On June 5, 2010, the “Science and
Technology Fest in Kyoto (FY 2010
Industry-Academia-Government
Collaboration Promotion Conference)”
was held at the Kyoto International
Conference Center under the auspices
of the Cabinet Office of the Japanese
Government, the Ministry of Internal
Affairs and Communications, Ministry of
Education, Culture, Sports, Science and
Technology, and other organizations,
aiming to publicize the results of the
collaborations to a wide audience.

Al five WPI centers jointly set up a
“Experience World-Class Research!”
booth as one of the “Special Events
for High School Students and Others.”
IPMU presented panels detailing IPMU
activities, a computer demonstration
offering visitors a virtual experience of
gravitational lensing effects, an “Ask-
Scientist” video (http:/www.ipmu.jp/ja/
public-communications/ask-scientist, in
Japanese), and other features.

A total of 5121 people attended
Science and Technology Fest in Kyoto
and the IPMU presentation was visited
by about 450 people.
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JISTEC Staff Join the IPMU’s
Activity to Support Foreign
Researchers in Japan

IPMU takes its role in helping foreign
researchers with life in Japan very

seriously, so that they can concentrate
on their research. For full-time
researchers, support consists of the
assistance needed to get their life in
Japan started, such as foreign resident’s
registration, housing, and opening a
bank account, as well as various needs
in daily life. For visitors, it is necessary

to help solve the various problems they
encounter during their stay. To enhance
these services, starting from April 2010,
IPMU has entered into a contract with
JISTEC (Japan International Science and
Technology Exchange Center) which
provides the support on behalf of

public institutions. JISTEC assigned three
support staff, Anna Hamakoji (center in
the photo below), Keiko Nishikawa (left),
and Xiaoyin Wang (right) to take charge
of services for IPMU researchers. They
are renowned for the excellent results
they have achieved in supporting foreign
researchers at NIMS (National Institute
for Materials Science) in Tsukuba and

its WPI center, MANA (International
Center for Materials Nanoarchitectonics).
At IPMU, JISTEC's support desk is open
every Monday, Wednesday, and Friday
in the Reception Office on the 2nd floor.
In an emergency, IPMU researchers and
visitors can telephone the JISTEC staff
on duty for 24-hour assistance.

Dark Matter Distribution in
Clusters of Galaxies Deviates from
Spherical Shape

A team of astronomers led by
Masahiro Takada at IPMU and
Masamune Oguri at the National
Astronomical Observatory of Japan
analyzed the images of 20 massive

clusters of galaxies observed with the
Subaru Telescope's Prime Focus Camera
(Suprime-Cam) and obtained dark
matter distributions from a detailed
analysis of the gravitational lensing
effects in the images. The team obtained
the first evidence that the distribution
of dark matter in the clusters has, on
average, an extremely flattened shape
rather than a simple spherical contour.

The observed non-spherical dark
matter distribution in clusters has been
predicted by the currently standard
dark matter models for the structural
formation of the universe. These results
represent the first direct confirmation
of these theoretical predictions and one
of the clues for unveiling the mysterious
dark matter. The results of this research
will be published in Monthly Notices of
the Royal Astronomical Society.

The Most Distant Cluster of Galaxies
Discovered with Invisible Light
IPMU postdoctoral fellow Masayuki

Tanaka, Dr. Alexis Finoguenov of the
Max Planck Institute for Extraterrestrial
Physics, and Prof. Yoshihiro Ueda of
Kyoto University discovered the most
distant cluster of galaxies in the universe
known to date, 9.6 billion light years
away, using light invisible to the eye, at
near-infrared and X-ray wavelengths.
The paper has been accepted for
publication in The Astrophysical Journal
Letters.

An Unusual Supernova May Be a

Missing Link in Stellar Evolution

Research

A research group led by Koji

Kawabata of Hiroshima University, Keiichi
Maeda, Ken'ichi Nomoto, Masaomi
Tanaka of IPMU and their collaborators
reported observations of a peculiar
type Ib supernova 2005cz with the
Subaru Telescope and other telescopes,
and concluded that this is a supernova
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whose progenitor mass at its birth was
about ten times that of the Sun. Itis
theoretically predicted that supernovae
from stars that were originally about

10 solar masses should occupy a large
fraction of supernova explosions that
take place in the universe. However, no
such supernovae have been identified.
The reason for this may be because
these supernovae are faint and become
dark quickly. This study identified the
properties of supernovae explosions of
this kind and provided solid confirmation
of the stellar evolution theory. The study
consequently serves also as an important
step forward in understanding the roles
of supernovae in the evolution of the
universe. This paper has been published
in Nature (2010 May 20 issue).

Workshop:

Recent Advances in Mathematics
at IPMU, 2

A workshop on Recent Advances

in Mathematics at IPMU, 2 was held
at IPMU on 5-6 April 2010. The
workshop focused on various aspects of
mathematics, including number theory,
algebraic geometry and representation
theory developed at IPMU. The speakers
included members of IPMU and young
researchers from the Graduate School
of Mathematical Sciences, the University
of Tokyo. The talk by Alexey Bondal
described a perspective for grand
unification theories in terms of simple Lie
algebras and derived categories, which
prompted stimulating discussions among
mathematicians and physicists.

Workshop:

Mini-Workshop on Cosmic Dust
A mini-workshop on Cosmic Dust
was held at IPMU on 28-29 April 2010.

Cosmic dust grains are solid small

particles existing in interstellar space
and are fundamental ingredients of
the universe. This workshop offered

22

an opportunity to exchange the

latest results about the origin and
evolution of cosmic dust, ranging from
meteorites to dust detected in the early
universe. The participants held a heated
discussion about the effect of dust on
various observations and its role in the
evolutionary history of the universe.

Futre Conference:

Horiba International Conference:
COSMO/CoSPA 2010

The “Horiba International Conference:

COSMO and CosPA” will be held from
27 September to 1 October 2010 at the
University of Tokyo. Many cosmologists,
astrophysicists, and particle physicists
will come together from all over the
world to discuss the latest results on the
evolution of the Universe from its very
beginning until the present day.

IPMU Seminars

1. “Spectropolarimetric View of
Supernova Explosions”
Speaker: Masaomi Tanaka (IPMU)
Date: Apr 01,2010

2. “Volume Conjecture and Topological
Recursion”
Speaker: Hiroyuki Fuji (Nagoya Univ.)
Date: Apr 06, 2010

3. “Hiding the Higgs with Lepton Jets”
Speaker: Joshua Ruderman (Princeton)
Date: Apr 08, 2010

4. “Lecture 1: Generalities on dg-
categories.”
Speaker: Bertrand Toen (U. Montpellier)
Date: Apr 13, 2010

5. “Lecture 2: Moduli 1: moduli space of
simple objects.”
Speaker: Bertrand Toen (U. Montpellier)
Date: Apr 14, 2010

6. “A tale of two spectra: from a
gamma-ray puzzle to cosmic rays and
dark matter "
Speaker: Alexander Kusenko (UCLA)
Date: Apr 15, 2010
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7. “Lecture 3: Moduli 2: moduli of non
simple objects and higher stacks”
Speaker: Bertrand Toen (U. Montpellier)
Date: Apr 15, 2010

8. “Oscillatory Modules and Applications
to Symplectic Geometry”

Speaker: Boris Tsygan (Northwestern
Univ.)
Date: Apr 15, 2010

9. “Lecture 4: Topological and motivic
invariants of dg-categories.”

Speaker: Bertrand Toen (U. Montpellier)
Date: Apr 16, 2010

10. “New Views of Interstellar Dust”
Speaker: Bruce Draine (Princeton)
Date: Apr 19, 2010

11. “2D Conformal Symmetries, 4D
Gauge Theories, & AGT Relations”
Speaker: Masato Taki (YITP)

Date: Apr 20, 2010

12. “lecture 1: Observed Properties of
Interstellar Dust”

Speaker: Bruce Draine (Princeton)
Date: Apr 20, 2010

13. “lecture 2: Physics of Interstellar
Dust (1)"

Speaker: Bruce Draine (Princeton)
Date: Apr 21, 2010

14. “Decaying dark matter, anisotropies,
lines, and the Fermi LAT gamma-ray
data”

Speaker: Christoph Weniger (DESY)
Date: Apr 22, 2010

15. “lecture 3: Physics of Interstellar
Dust (2)"

Speaker: Bruce Draine (Princeton)
Date: Apr 22,2010

16. “Taming open/closed string duality
with a Losev trick”

Speaker: Andrea Prudenziati (SISSA)
Date: Apr 23, 2010

17. “lecture 4: Dust in Galaxies”

Speaker: Bruce Draine (Princeton)
Date: Apr 26, 2010

18. “Dimer models and exceptional
collections”

Speaker: Akira Ishii (Hiroshima Unive.)
Date: Apr 26, 2010



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

“lecture 5: Evolution of Interstellar
Dust”

Speaker: Bruce Draine (Princeton)
Date: Apr 27,2010

“Double Compact Objects in
Universe”

Speaker: Chris Belczynski (LANL,
Warsaw Observatory)

Date: May 06, 2010

“Dimer models and exceptional
collections (Part 1) Tropical
coamoebas and A-infinity categories
(Part 2)"

Speaker: Kazushi Ueda (Osaka Univ.)
Date: May 10, 2010

“Untying coloured knots”

Speaker: Daniel Moskovich (JSPS/
RIMS Kyoto)

Date: May 11, 2010

“Matrix Factorizations, Contact
Terms and Intersecting Branes”
Speaker: Wolfgang Lerche (CERN)
Date: May 11, 2010

“Matrix Factorizations, Contact
Terms and Intersecting Branes”
Speaker: Wolfgang Lerche (CERN)
Date: May 12,2010

“Matrix Factorizations, Contact
Terms and Intersecting Branes”
Speaker: Wolfgang Lerche (CERN)
Date: May 13, 2010

“The geometry of noncommutative
singularity resolutions: shrinking
exceptional lodi to zero size”
Speaker: Charlie Beil (UC Santa
Barbara)

Date: May 17,2010

“Classical AdS String : Solutions and
Dynamics of Moduli”

Speaker: Antal Jevicki (Brown Univ.)
Date: May 18, 2010

“New approach to the cosmological
constant problem: g-theory”
Speaker: Frans Klinkhamer (Karlsruhe
Institute of Technology)

Date: May 18, 2010

“Part 1: First introduction to number
theory”

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Speaker: Satoshi Kondo (IPMU)
Date: May 19, 2010

“Part 2: Algebraic varieties (schemes)
and some conjectures in number
theory”

Speaker: Satoshi Kondo (IPMU)
Date: May 19, 2010

“CDMS i result and Light Higgs
Boson Scenario of the MSSM”
Speaker: Shigeki Matsumoto
(Toyama Univ.)

Date: May 21, 2010

“New constraints on accretion
from Optical and X-ray rapid timing
observations of black hole binaries”
Speaker: Poshak Gandhi (ISAS,
JAXA)

Date: May 25, 2010

“Global SO (10) F-theory GUTs”
Speaker: Johanna Knapp (IPMU)
Date: May 25, 2010

“The llluminating Deaths of Massive
Stars”

Speaker: Robert Quimby (CalTech)
Date: May 25, 2010

“Cosmology as Science? From
Inflation to Eternity”

Speaker: Lawrence Krauss (Arizona
State Univ.)

Date: May 26, 2010

“Primordial Gravitational Waves as
Probes of the Early Universe”
Speaker: Lawrence Krauss (Arizona
State Univ.)

Date: May 27,2010

“Study of the Galactic structure and
halo dark matter by Gravitational
microlensing”

Speaker: Takahiro Sumi (Nagoya
Univ.)

Date: May 27,2010

“New approaches to numerical
Calabi-Yau metrics”

Speaker: Matthew Headrick
(Brandeis Univ.)

Date: Jun 01,2010

“Muon Colliders & Frictional
Cooling”

Speaker: Daniel Greenwald (Max-
Planck-Institute)
Date: Jun 01, 2010

40. “Warped anti-de Sitter spaces from

41.

brane intersections in type Il string
theory”

Speaker: Linda Uruchurtu (Imperial
College London)

Date: Jun 08, 2010

“A Particle Physicist's Perspective on
Topological Insulators”

Speaker: Andreas Karch (University
of Washington)

Date: Jun 15, 2010

42. “MSW Instantons”

Speaker: Martijn Wijnholt (Harvard)
Date: Jun 15, 2010

43. “Bullet Cluster: A Challenge to

LCDM Cosmology”

Speaker: Jounghun Lee (Seoul
University)

Date: Jun 17,2010

IPMU Komaba Seminar

1.

“The correspondence between
Frobenius algebra of Hurwitz numbers
and matrix models”

Speaker: Akishi lkeda (The Univ. of
Tokyo)

Date: Apr 26, 2010

Personnel Changes

Paul H. Frampton has served as IPMU

Professor from September 1, 2009
through May 31, 2010. He has been on a
leave of absence from the University of
North Carolina at Chapel Hill during this
period.

IPMU Assistant Professor Andrei

Mikhailov has left IPMU to become a
researcher (Pesquisador) at the Institute

of

Theoretical Physics, Sao Paulo State

University. He was at IPMU from
September 1, 2009 through June 15,
2010.
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Type la Supernova Cosmology

Ke||Ch| Maeda IPMU Assistant Professor

The history and content of the Universe can be studied by looking at the size of the
Universe as a function of time since the Big Bang. We can convert the distance to
an astronomical object to the size of the Universe in each epoch. Standard candles,
with which we can estimate intrinsic brightness, play a key role here, since it allows
us to measure distance by comparing apparent brightness to intrinsic brightness.
Type la supernovae are bright and good standard candles. Their intrinsic brightness
can be estimated by the simple relation that brighter supernovae decline more
slowly (Figure). It was type la supernovae that led to the 1998-1999 discovery that
the Universe mainly comprises dark energy. However, individual supernovae show
disparities in brightness beyond the estimate using the decline rate, introducing
the error in distance measurement. The origin of these disparities has not been
identified. Once we understand this origin, the accuracy of distance measurement
will be greatly improved. This is an important step in identifying the properties of
dark energy.
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