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Director & Corner

Bene t to the Society

y Whenever | meet somebody new outside scienck
always dread of two questions First one You study
physic® | hated it back in high school How would
anybody want to devote oneself to if?j | think | can
handle this question by explaining physics is a wer
human activity with lots of drama of rivalry working
together excitement and luck Then comes the
second question that is harder to answer And you
spend millions of dollar® What is your study good
for?;

y The short answer is none Human beings have
been wondering about the mysteries of the Universe
for millennia not because it makes us wealthier or
healthier but for pure intellectual curiosity But such
a quest does have a place in our societyt will give
us new perspective about our place in the Nature
with subtle connections to philosophy We will be
intellectually richerand may understand ourselves
better

y But sometimes it will bring us something more
tangible Worldwide web was invented for
researchers to exchange datat is now a multi-
trillion-dollar business Many technologies invented
for basic research have applications in our dailijd
laser for DVDssuperconducting magnets in MRI
and particle accelerators for radiation therapyWe
expect cutting-edge research will produce similar
applications as by-products

y In addition we are committed to bring back our

Director of IPMU
Hitoshi Murayama

ndings to people who supported them Public
lectures weYe organized have proved extremely
popular and were sold out each time We mobilized
more than twelve hundred people so farwhich
shows people do care about intellectual richness
beyond practical applications This newsletter is
another such effort | hope you enjoy it We will
organize schools for high school studentsWe very
much hope that our research and outreach effort wil
excite young minds to study sciencanathematics
and engineering We aspire to become a magnet to

science for the society at large

Director ¥
Corner



FEATURE

LHC and Dark Matter

Invisible dark matter lIs the universe

y The universe consists mainly of matter that does
not emit light (called dark matterj because it is
invisible) This fact based on the motions of stars in
galaxies and clusters of galaxiebas been known

for some time Thanks to advances in observational
technigues we now know that so-called dark energy
comprises 70% of the universe¥ energy while dark
matter comprises about 23% Baryons such as
protons and neutrons comprise only 4% Recently

a team of scientists used NASK Chandra X-ray
Satellite and other telescopes to trace the shadows
of dark matter in two colliding clusters The shadows
are passing through each other without interference

Principal Investigator yMlhOkO NOJ'”

Research Areal heoretical Physics

while the normal matter in the two clusters is beirg
slowed by the collision (Figure 1)This indicates that
particles of dark matter rarely interact with other
types of particles

y Dark matter particles have signi cantly affected
particle physicsAlthough the standard model of
particle physics well describes the properties oflaf
the particles that have been investigated to datehis
model does not include dark matter candidates

y While the properties of dark matter are not clearly
understood the reasons for its existence in the
universe areAccording to the Big Bang scenariahe
universe contracts as we move into the pasthis
implies that all types of matter in the early univese
were extremely hot and dense and their particles

Figure 1y The separation between the material shown in
pink (hot gas of normal matter observed by the Chandra
X-ray Observatory) and blue (dark matter observed/b
the Hubble Space Telescope and other telescopes ugin
a technique known as gravitational lensing)Dark matter
regions pass through each other without interferene
Credit X-ray NASA/CXC/CfA/MMarkevitch et al

Optical NASA/STScMagellan/UArizona/DClowe et al
Lensing Map NASA/STScESO WFMagellan/UArizona/
DClowe et al
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frequently collided Those collisions
must have created many particles
that do not exist today If some of
the particles created in high-energy
collisions happened to be stable
they may have survived to the
present day as dark matterf dark
matter was created in this way
then the interactions among them
must be weak Otherwise they
would have quickly disappeared

Figure 2y Computer-produced image of the detector for the ATIAS experiment at the LHC

in the collisions This idea agrees
well with those properties of dark
matter that can be observed only by gravitational
means

y On the other hand dark matter was not predicted
by particle theory The particles we normally
observe7 protons (a composite of u- and d-quarks
gluons and other small components)electrons

and neutrinos 7 are stable because of the laws of
conservation in particle theorylf dark matter is
unstable then its lifetime must exceed the age of the
universe Therefore some unknown (approximate)
conservation law must be preventing the decay of
dark matter

LHC can create dark matter

y It may be possible to create dark mattelCERN

Copyright © CERNPhotograph by Joao Pequenao

(European Organization for Nuclear Research) has
built the world ¥ largest colliding beam acceleratothe
LHC (Large Hadron Colliderhear GenevaCompleted
last yearthe LHC can collide 14 TeV protonsThe
energy of these collisions roughly corresponds to
that of the particle collisions that took place one

ten billionth of a second after the creation of the
universe (when the temperature of the universe was
100 trillion degrees) If the early universe could create
dark matter then the LHC experiments also should
be able to create it

y Theorists have proposed various models to
explain the properties of dark matter in ways that

do not change the properties of known particles

A common feature of these models is a partner
particle for each of the known particles For example

Feature



Figure 3y Simulation showing how the ATLAS detector observean event
that produces a pair of supersymmetric particles
Credit The ATLAS Experiment at CERNtp //atlasch

the supersymmetry model predicts the scalar quark
as the partner of the quark and the gluino as the
partner of the gluon We already know that these
predicted particles are heavier than their partnersy
a factor of 500 or more The particles that qualify as

dark matter candidates are the partners of photons

Z bosons and Higgs bosonsall of which have masses

that should be lighter than scalar quarks
y In these modelsall of the particles have a
conserved quantum number called parity which is

either +1 or -1 All of the particles in the standard
model have a parity of +1 while all of their
supersymmetric partner particles have a parity of

-1 The product of parity is always conservedror
example if an initial particle has a parity of -1then
the product of the parity of all of its decay partcles
also must be -1 Likewise when two standard

model particles having a parity of +1 collide and
produce particles with a parity of -1those particles
are produced in even numbersTherefore proton-
proton collisions at the LHC produce supersymmetric
particles in pairsAs each supersymmetric particle
decays into a nal state containing another
supersymmetric particlethe collisions produce an
even number of dark matter particles as well as man

standard model particles

Measuring trails of invisible particles

y The LHQ¥ detectors cannot directly observe
dark matter However non-conservation of the
momentum sum of the observed particles tells

us that dark matter particles were created but
have escaped detectionThis is because nearly the
entire momentum sum is conserved in most of the
events that produce only standard model particles
Therefore the contribution of dark matter production
to the momentum sum can be inferred from the
contribution of invisible momentum

y Moreover we should be able to estimate the
masses of dark matter particles by looking at the
momenta of the visible particlesWe also should be

able to determine the interactions of supersymmetci

T Parity;j usually refers to the conserved quantum number assiated
with the space inversion operationin this paper however parity j refers
to the conserved quantum number associated with sugrsymmetric
transformation It is usually called R-parity
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particles by looking at the distributions of the \sible
particles Twenty years agothe LHC was thought
capable only of discovering new particlesToday
however we believe that the LHC can reveal much
more knowledge about dark matter | ¥ skip the
details of the data analysis and explain our nal gals

LHC experiments can test
the Big Bang scenario

y The density of dark matter particles created in the
hot universe of the past is known to be inversely

proportional to the probability of their disappearance
through collisions with each other (The stronger dark
matter particles interact the lower their density in the

present universe becomes because they continue to

collide each other and disappear as the temperature
of the universe becomes lowey In other words if we
know the properties of dark matter we can know

its density Will the results of experiments on dark
matter properties at colliders such as the LHC be
consistent with the observed dark matter density in
the present univers® The two must agree in order
for the universe which created the dark matter to

be a simple Big Bang universe
But if dark matter is created
by a different mechanism or

eld accelerating them and then colliding them
Larger rings are more effectiveso the LHC ring is
27 km in circumference Protons circulate inside the
ring 40 million times every hour and collideEf cient
collisions require precisely controlled proton-beam
positions Superconducting magnet coils create the
strong magnetic eld required to bend high-energy
protons The protons are housed in liquid helium
tanks cooled to below 19 K The beams that are
guided by the magnets are kept at a temperature
lower than the present day universe (Z K) resulting
in collisions that produce energy corresponding t@a
temperature of 100 trillion degrees

y The LHC produced its rst collision on September
11 2008 Unfortunately the LHC developed a liquid
helium leak soon thereafter and is now undergoing
repairs Incidents such as this are not uncommon in
the startup stages of pioneering experimentsie
have seen such incidents in the pasbut they have
always been resolved by the efforts of specialists
and eventually good scienti ¢ results are produced
We look forward to the expected start of full-scale
experiments later this year

Figure 4y The rst LHC magnets to be installed in the LHC tunel

Copyright © CERNPhotograph by Maximilien Brice

if the history of the universe

is more complicated then the
two will differ This means that
we can explore the history of
the universe from a completely
different perspective

y The reactions that occurred
in the early stages of the
universe can be reproduced
by bending protons into a
circular ring using a magnetic

Feature



NaOkI YaSUda. y Research Area Astronomy

Professor

y As part of my study of the universel am

observing type la supernovae (SNe 1&n SNe la
type surpernovae is thought to be the thermonuclear
explosion of a white dwarf that has exceeded %
solar masses as a result of accreting mass from its
companion star in a binary systenSNe la have
similar luminosity and spectrum characteristicas

well as a maximum luminosity comparable to that

of an entire galaxy Assuming that SNe la have a
constant absolute luminositywe can determine

their distance up to 9 billion light-yearswhich gives
us information about the expansion history of the
universe and the content of its dark matter and

dark energy | have searched for distant SNe la using
the NAOJ¥ Subaru telescope in collaboration with
the Supernova Cosmology Project and found this

method to be more effective than the Hubble Space
Telescope for detecting distant SNe I&he data has
been used to measure the SNe la rate and constrain
the progenitor system for SN lal also joined the
SDSS-II Supernova Survey and have obtained about
500 multi-band light curves from SNe laThis data
has been used to examine the relationship between
SNe la and their host galaxies
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Ta.|zan Watan y Research Area Theoretical Physics

IPMU Associate Professor

y In the 1960 ¥ scientists discovered that the variety

in the types of light mesons and their interactions

derives from an underlying symmetry and its

spontaneous breaking Applying this idea to the

variety in the types of elementary particles in the

Standard Model and their Yukawa interactionsmy

collaborator and | pointed out in 2006 that an E

type Lie algebra and its symmetry breaking may be

at work behind the Standard Model have revealed that the leptons have large mixing

y In string theory compacti cation the algebra arises  angles which contrasts sharply with small-angle quark
from topology of a geometry In order to know more mixing This contrast has been the biggest theoretical

about the detailed pattern of Yukawa couplings puzzle associated with the Yukawa couplingsCan
however non-topological aspects of the geometry this puzzle be solved in terms of geometry| am
are also involvedNeutrino oscillation experiments looking for the answer to that and other questions

The distribution of galaxies in the universe showa characteristic
pattern called the large scale structure {The structure may be as
large as one billion light years in sizdt is thought that the structure
developed through gravitational ampli cation of the tiny matter
density uctuations generated in the early universeThe picture shows
a computer simulation of the cosmic structure formaibn (see page
20) The bright regions are dense concentrations of gakies whereas
the dark regions are empty spaces calleccosmic voids j

Our Team



GUI"aume Lambal’d y Research Area Experimental Physics

Distinguished Postdoc

y My PhD allowed me to investigate one of the
greatest mysteries of the Universealark matter and
to constrain its potential characteristics througtthe
framework of 4+n dimensions Using the ANTARES
neutrino telescope in Franced studied neutrino uxes
from possible sources of dark matter and developed
a strategy for neutrino reconstructionincluding the
ne details of the ANTARES telescope
y At the IPMU | continue to probe the deep nature

Slmon DedeO y Research Area Astrophysics

Postdoc

y I work on the interface between fundamental
theories and the observationsl ask questions

for example about how symmetries underlying
gravitational theories might leave signatures in
cosmological and astrophysical phenomen®r | ask
under what conditions can various coarse-graining
techniques allow one to make and test predictions
while remaining agnostic about microphysicg=inally

Keisuke Izumi Y Research Area Theoretical Physics

Postdoc

y The present-day acceleration of the universg
expansion is one of cosmolog¥ most interesting
phenomena Although most investigations take a
scalar approachthis phenomenon may indicate
large-scale modi cation of general relativity Ghost

excitation which has negative energyis problematic
for a modi ed gravity theory that takes into accourt

10

of dark matter either indirectly via the Sun and
similar objects (Super-Kamiokande observatory)

or directly by means of the XMASS experiment
(Kamioka) | i also very excited to help enhance the
ef ciency of hybrid photo-multipliers

| ask about complexity in physical and biological
systemsusing tools from condensed matter and
information theories Sometimes| answer these

questiond

this acceleration However | Ye shown that ghost

excitation causes negligible instability

IPMU Newsy No 5y Marchy 2009



|kk0 ShImIZU y Research Area Astrophysics

Postdoc

y The universe contains much hydrogen from which
photons radiate Recentlymany objects
line (LAE) were discovered at

Lyman
with a strong Lyman
a very high redshift Although the spatial distribution
of LAEs is very importantt has not been described
theoretically Therefore | am attempting to build

up a picture of LAEs that is concordant with CDM
cosmology Moreover to comprehensively understand

HaJIme Takaml y Research Area Astrophysics

Postdoc

y | study cosmic rays of the highest energy level
Although cosmic rays with energies 1000 times
greater than the maximum energy of the largest

arti cial collider (LHC) have been detectedhe
sources of these cosmic rays are unknowham
investigating the propagation process of these cosim
rays and their sources using data from observations
| would like to expand my research at the IPMU into

MarCOS ValdeS y Research Area Cosmology

Postdoc

y My main research eld concerns cosmic
reionization and the physics of the high redshift
Universe during the transition phase that marks the
end of the Dark Agesj In particular | focus on the
science of the 21cm hyper ne transition of neutral
hydrogen In the near future the neutral InterGalactic
Medium (IGM) prior and during cosmic reionization
will be directly studied through 21 cm observations
by next generation radio telescoped also investigate
the effects of Dark Matter (DM) decays/annihilatios

galaxy evolution | i exploring how LAEs are related

to galaxies observed with other methods

multi-particle astronomy in order to determine thei

origin

on the high redshift IGM properties and as a
consequence on the 21cm lineThe most popular DM
candidates can in fact be constrained if they leave

different imprints on the IGM

Our Team









nation-wide science budget
should be

New breakthroughs appear
when there seems nowhere
left to turn
Alhara  Previouslyit was
possible to do research at
our own free will supported
by the University Operating
Grant etc without worrying
too much about evaluation
But these daysthe University
Operating Grant has been
reduced considerablySo now
we depend rather heavily
on Grants-in-Aid However
there is a screening process
for Grant-in-Aid applications
In the proposal we have to
specify a de nite outcome
within a certain time scale
of say ve years Without a
de nite impact the proposal
most likely won¥pass This
puts those working in the
most basic elds such as
mathematics particle physics
and astronomy in a dif cult
situation because research
there doesnt'tend to produce
a useful outcome in a short
time span and some of them
can¥guarantee results
Kobayashi | know it ¥

dif cult to Il in an application
form if you work in those
elds

Alhara  We will probably
end up not being able to
conduct high risk or odd j
research for want of a better
expression

Kobayashi That¥a very
serious problemWe don¥
know where breakthroughs
will come from and there is
no guarantee that they will

14

come from a popular area
which is currently drawing

a lot of attention | think

the natural pattern is that
something new something
which no one was paying
attention to before appears
when there is a bottleneck It
would be a serious mistake to
nip things like this in the bud
Alhara  This argument has
a close connection with the
Kobayashi-Maskawa theory

| § like to ask if you believed in
quarks in those daysMaking
a theoretical model will end
up as just a game unless it
re ects reality won ¥it? This
kind of game-playing if you ¥
pardon the expressionused
to be more tolerated in the
past But nowadays grossly
unrealistic ideas tend to raise
eyebrows although some
theoretical work is put up
with to a degree This sort

of argument arises because
research is supported by
Grants-in-Aid which come
from the taxpayersyockets
What do you think about this
in conjunction with your own
research accomplishment3

Tradition of the Sakata
Group led us to think that
quarks were realistic
Kobayashi ¥ not saying
that theorists didn¥need
research grants in those
days but as | didntrapply
for a Grant-in-Aid on this
particular subject | canttie in
my work with the problem of
research grantsLet me talk
about physicsinstead The
quark model was taken rather
realistically at the time we

wrote that paper The other
day someone reminded me
about this We were talking
about the atmosphere of
the theory group at Nagoya
University both | and professor
Maskawa being members
there compared with that of
groups at other universities
We were thinking the quark
model rather realisticallyand
this atmosphere led us to a
relatively clear idea of applying
eld theory to the quarks
This was to some extent a
difference between us and
the other groups
Alhara  Why did you see
the quark model as a realistic
proposition?
Kobayashi It was more a
way of thinking a sort of
tradition of the Sakata Group
originating from the Sakata
model
Alhara Did all members of
the Sakata Group believe in
quarks?
Kobayashi | am not sure
believej is adequate but it is
true that they were thinking
over quarks
Alhara  Was this before
the deep inelastic scattering
experiment?
Kobayashi No the
experiment had already been
done as had the quark-parton
model been put forward but
the existence of quarks was
not yet widely accepted
Aihara
until the charm quark was

| seeit was not

discovered

Kobayashi That¥ right
That discovery changed the
atmosphere

Alhara People might have

IPMU Newsy No 5y Marchy 2009

been somewhat skeptical
before that

Kobayashi At that point
we were slightly different
from other groups We were
working in an atmosphere
that led us to see the quarks
as a reality long before the
charm discovery

Alhara Many people are
working on superstring
theory today However |
think experimentalists see
superstring theory as only
a model because we cay
prove it by experimentsBut
people actually working

on this subject might be
envisioning strings as realistic
entities Do you think your
quarks case was simil&

No promised road in basic
research crucial thing is
increasing chances
Kobayashi Belief or
disbelief isni'the point When
people concentrate on one
subject they accumulate
knowledge and develop a
certain perspectiveWere a
breakthrough to occur they
naturally will be the ones with
a better chance
Aihara  But we doniknow
when a breakthrough will
appear

Kobayashi No we don¥
know
Aihara That¥ a problem
isn¥it?

Kobayashi Of course we can
only judge from the results
afterwards But the range of
possibilities we have gives a
depth to science as a whole
Alhara  This argument
should provide a good reason



for allocating more Grants-in-
Aid on basic research
Kobayashi | agree The

signi cance of basic research
and basic grants is how to add
this depth to science

Alhara Do you mean how
to increase our chance®
Kobayashi Yes There is

no promised road leading to
de nite results What ¥
important is how to keep

open as many options as
possible
Aihara
violation was discovered

In a way CP

by chance More than forty
years have passed since the
discovery of CP violation in

K meson It was great that
you received the Nobel Prize
by solving the mysteryBut
the problem might have
remained unsolvedAlso we
still don ¥know how to solve
the problem of CP violation
beyond the quark level
Kobayashi Oh are you
talking about the problem of
the universé It won ¥matter
if the problem stays and
people continue working on

it

Alhara By the same token
experimentalists should
tolerate superstring theories
We hope very much that

you will encourage scientists
to spend Grants-in-Aid for
broadening possibilities

y Let me ask another question
from a different point of view
You served as Director of
the Institute of Particle and
Nuclear Studies at KEK (High
Energy Accelerator Research
Organization) Big laboratories
like KEK are mission-oriented

In particular the scale of high-
energy physics experiments
like those at LHC are very big
they need big budgets Here
comes the often brought-up
problem of balance among
various research elds

What ¥ your opinion on this
issue?

Kobayashi Future high-
energy experiments will

be on an even larger scale
probably by another order

of magnitude compared

with the present ones So
they will present different
problems The problem we
are facing now is how to deal
with medium-scale projects
requesting a few tens to

one hundred million dollars
They are not top-down type
projects but emerge from
scienti ¢ necessities in various
elds Here we have very
successful examples such as
several projects at the National
Observatory KEK¥ B Factory
and Kamioka underground
experiments They produced
excellent outcomesWe have
to continue the process of
picking up these projects
encouraging researchers and
making their projects a reality
with government support

I afraid this mechanism is
somewhat confused and lacks
transparency these dayOne
big problem I think is the new
budget system following the
corporatization of national
universities and laboratories
Aihara That¥an

important point | agree We
experimentalists often see
projects that are reasonably
well tested for feasibility

yet cant’be scaled up for
improved sensitivity to reach
meaningful result So there
are many seeds for good
proposals but the present
Grants-in-Aid hardly allows
their realization

Kobayashi Some such
projects dont t into the

scale of Grants-in-AidWe
need a mechanism for making
a proper evaluation and
selection of them

Aihara
need a system to deal with it

In other words we

| guess many of usnot just in
physics and life science but in
all elds feel that that system
is missing | hope you will
speak up on our behalf on this
issue

y Let me move to another
subject Five new research
centers were established
under the WPI program

They are all oriented to

basic researchbut they are
different from the existing
research institutes in that they
are encouraged to bring in
researchers from the outset
Their top-down funding is
mostly for the purpose of
hiring people It is different
from Grants-in-Aid How do
you see this programor what
do you hope to see from this
program?

Kobayashi Itis a completely
new attempt and |
expecting a great deal from

it We have free extremely
fast means of communication
through the Internet these
days but | think it is somehow
meaningful for scientists to
get together under the same
roof Bringing people together

contributes to a sort of local
accumulation My view might
be old fashioned but my own
experience suggests that i¥
very meaningful In that
sense | expect good effects
from organizations where
bringing people together is
emphasized

Aihara At IPMU we

have the research areas of
mathematics astronomy and
particle physicsl used to think
that mathematicians worked
independently but actually

| often see that they get
together and discuss things
something | noticed for the
rst time recently A new IPMU
building is under construction
in the Kashiwa Campusand
it is our hope that we all mix
and work together here We
are hoping this attempt will
produce something new after
a while We are determined
to develop and extract the
maximum potential of this
research organization
Kobayashi 1 wish you good
luck

Alhara  Thank you

Interview



Recipient of President ¥ Award
for Operational Improvement

y A four-person Working Group made
up of IPMU Administrative Division
staff headed by Midori Ozawahead
of the International Relations Section
has received the 2008 Presider
Award for operational improvement

in the University of TokyoThe award
was given in recognition of the group¥
establishment of a website designed
to promote the hiring of foreign
researchers at the Kashiwa Campus
y IPMU accepts many researchers
who are foreign nationals However
most of the English language websites
designed for foreigners staying in
Japan focus on providing information
for travelers and there is not enough
information available about living

in Japan This meant that it was
necessary to respond individually

to the many inquiries submitted by
foreign researchers prior to assuming
their posts Posting wide-ranging

Awards Ceremony held on Fridaypecember 19
2008 at Yasuda Auditorium at the University of
Tokyo
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information about living in Japan

on the IPMU website has helped to
alleviate the concerns of researchers
planning to come to Japanand it has
also reduced the number of inquiries
making business operations more

ef cient

IPMU Open Lecture Presentation
Will the Universe Ever End ?;

y On January 242009 an open
lecture presentation entitled Will
the Universe Ever Erf8lj was held at
Yayoi Auditorium Ichijo Hall on the
University of Tokyo Hongo Campus
The lecture was limited to the rst
300 persons to apply and was sold
out by the deadline for advance
registration

y The lecture by IPMU Director
Hitoshi Murayama was followed by
a question and answer periodafter
which a discussion period designed
to facilitate dialogue between
Hitoshi and the attendees was held
The atmosphere was relaxedvith
tea and sweets being servedand
the attendees asked Hitoshi many
questions about space-related
matters

IPMU Director Murayama talks with attendees
during the discussion period

Science Café The Universe j at
Tamarokuto Science Center

Science CaféThe Universg is
being held every Saturday from
February 14 through March 14 at the
Tamarokuto Science Center in the

IPMU Newsy No 5y Marchy 2009

city of Nishi-Tokyo Tokyo Sponsored
jointly by IPMU and the Tamarokuto
Science Centereach week¥ event
features a presentation by one of

ve IPMU Principal Investigators
Naoshi SugiyamaKatsuhiko Sato
Kunio Inoue Hitoshi Murayama and
Hiroshi Ooguri The presentations
are aimed at the general public and
discuss the originevolution and
future of the universe in an accessible
manner Science Café emphasizes
interaction with attendees the lecture
and question and answer period

are followed by the opportunity for
attendees to talk with the lecturer in
a relaxed atmosphereEach Science
Café has been attended by 100
persons

Science Café at Tamarokuto Science Center

Masayuki Nakahata Receives the
2008 Inoue Prize for Science

y Masayuki NakahataProfessor at
the Institute for Cosmic Ray Research
of the University of Tokyo and IPMU
Principal Investigatorhas been
awarded with 25th Inoue Prize for
Science (for 2008) in recognition

of his work on the observation of
solar neutrinos and study of neutrino
oscillation Professor Nakahata had
conducted front-line research into
solar neutrinos in the Kamiokande
and Super-Kamiokande experiments
conducted using large water
Cherenkov detectorsThe award

was presented in recognition of his
outstanding experimental skill that



has produced many contributions to
neutrino research and elementary
particle physicsThe awards ceremony
for the Inoue Prize for Science was
held on February 42009

Kunio Inoue Receives
the 5th JSPS Prize

y On January 302009 the Japan
Society for the Promotion of Science
(JSPS) announced that the 5th JSPS
Prize (for 2008) has been awarded
to Professor Kunio InoueDirector
of the Tohoku University Neutrino
Science Research Center and IPMU
Principal InvestigatorProfessor Inoue
has played a leadership role in serving
as site supervisor for the KamLAND
Project conducted to observe the
electron antineutrinos produced
in power plant reactors The prize
was awarded in recognition of his
Precision Measurement of Reactor
Neutrino Oscillations that succeeded
in proving for the rst time that the
measured rate of neutrinos from
reactors varies depending on neutrino
energy The awards ceremony was
held on March 9 2009

Naoshi Sugiyama Awarded 2008
Astronomical Society of Japan
Hayashi Chushiro Prize

y On January 312009 the
Astronomical Society of Japan
announced that the 2008 Hayashi
Chushiro Prize has been awarded

to Naoshi SugiyamaProfessor at

the Nagoya University Graduate
School of Science and IPMU Principal
Investigator The prize was awarded to
Professor Sugiyama for his theoretical
research into cosmic microwave
background radiation

y Professor Sugiyama achieved

a numerical solution for the time
evolution of density and temperature
uctuations in the expanding

universe obtaining detailed and
accurate theoretical predictions of the
temperature uctuations of cosmic
microwave background radiation and
identifying the elementary physical
processes involved in their generation
He also provided a clear explanation
of the ways in which the spatial
patterns of temperature uctuations
are dependent on curvature of space
and other cosmological parameters
The awards ceremony was held

on March 25 during the General
Assembly at the Society¥ 2009
Annual Spring Meeting

WPI Program Site Visit

y The second site visit was conducted
over two days December 9 and 10
2008 to follow up the IPMU activities
toward the formation of a World
Premier International Research Center
Toshio Kuroki overall WPI Program
Director (PD)Ichiro SandalPMU
Program Of cer (PO) who chairs the
Working Group for the assessment

of IPMU and ve Working Group
members (Heisuke Hironaka
Tuneyoshi KamaeHikaru Kawai John
Peacockand Matthias Staudacher)
visited the Kashiwa CampusMinistry
of Education Culture Sports Science
and Technology (MEXT) of cial in
charge of the WPI ProgramShigeo
Okaya Director of the Strategic
Program Division in the MEXT
Science and Technology Policy Bureau
attended the site visit delegation

The observers reviewed efforts to
assemble researchers at IPMthe
current state of research and so on

in order to evaluate the progress

at IPMU The results of the site visit
were reported to the WPI Follow-

up Committee meeting held on

March 17 2009 as reference data for
evaluation purposes

Completion of Kamioka Satellite
Research Building

y On February 182009 the Kamioka
Satellite Research Building was
completed This is a 2-story building
with an area of approximately 500 nf

Kamioka Satellite Research Building

Construction of IPMU Research
Building Begins

y Construction of the new IPMU
Research Building began on February
9 2009 This will be a 5-story building
with an area of approximately 6000
m?® and its interior will include a
spacious area for interchangeThe
design concept aims to achieve

large bright open area and full array
of research equipment that can be
found at major theoretical research
institutes such as the Kavli Institute
for Theoretical Physics at Santa
Barbara and the Berkeley Center for
Theoretical Physicshe resulting
building will provide an attractive
research environment for researchers
from around the world The new
building is scheduled to be completed
and opened for occupancy before the
end of the year

Workshop Report

y A workshop entitled
Supersymmetry in Complex
Geometryj was held at IPMU for
six daysJanuary 4 - 92009 The
workshop focused on the recent
developments in new structure
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in complex geometry such as
generalized Kahler structureswith
both mathematicians and physicists
participating in the discussion

Future Conference

Focus Week
Non-gaussianity in Cosmology
Focus WeekNon-gaussianity in
Cosmologyi will be held for ve days
April 6 - 10 2009 at the Media Hall
in the Kashiwa Library on the Tokyo
University Kashiwa Campus
y Why is the universe as big as it
is? How did the structure of the
universe such as galaxies come into
being? The In ation Theory of the
Universe attempts to answer the
essential components of these simple
guestions Recent observational
advances have con rmed the
predictions of the In ation Theory
with considerable precisionHowever
this theory is dependent upon many
theoretical models Identifying these
models observationally is a task
of pressing importance and non-
Gaussian uctuations are thought to
be an effective way of accomplishing
this goal There are various issues that
need to be resolveddetermining the
limits to non-gaussianity by means of
observations of cosmic background
radiation and the large-scale structure
of the universe constructing in ation
models with signi cant non-
gaussianityand so on The aim of
this Focus Week is to bring together
researchers working on the front lines
of this research in order to achieve
new progress

IPMU Seminars

1 A pair of non-birational but
derived equivalent Calabi-Yau
manifolds from non-Abelian

18

gauge theoriesj
Speaker Kentaro Hori (University
of Toronto / IPMU)
Date December 12008

2 The boundary state from open
string elds i
Speaker Yuji Okawa (University of
Tokyo)
Date December 32008

3 Immersed Lagrangian Floer
theory
Speaker Manabu Akaho (Tokyo
Metropolitan University)
Date December 112008

4  Science and Instrumentation
of ASTRO-H MissiorNext
Generation X-ray / Gamma-ray
Satellite Mission
Speaker Hiro Tajima (Stanford
Linear Accelerator Center)
Date December 152008

5 Halo Properties of Groups and
Clusters via Weak Gravitational
Lensing in COSMO$
Speaker Alexie Leauthaud (LBL)
Date December 16 2008

6  The Mass-Dependent Role of
Mergers in Galaxy Evolution
Speaker Kevin Bundy (UC
Berkeley)
Date December 16 2008

7  Big-bang nucleosyntheis and
a hint to solve problems in
astrophysicscosmology and
particle physics
Speaker Kazunori Kohri
(Lancaster)
Date December 18 2008

8  On the geometry of
supersymmetric AdS solutiong
Speaker Nakwoo Kim (Kyung Hee
University)
Date December 18 2008

9 New Developments in d=4N=2
Superconformal Field Theories
Speaker Yuji Tachikawa (IAS)
Date December 24 2008

10 Brane Tilings and M2 Branep
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Speaker Amihay Hanany (Imperial
College)
Date December 24 2008

Journey Toward Gravitational
Wave Astronomyj
Speaker Seiji Kawamura (NAOJ)
Date January 52009

Weak lensing by large scale
structurej
Speaker Henk Hoekstra (Leiden)
Date January 72009

M(T2)-assisted on-shell
reconstruction of missing
momenta and application to spin
measurement at the LHG
Speaker Kiwoon Choi (KAIST)
Date January 82009

An Index for Non-relativistic
Superconformal Field Theories
Speaker Yu Nakayama (UC
Berkeley)
Date January 82009

Fedosov quantization in algebraic
and holomorphic settingj
Speaker Dmitry Kaledin (Steklov
Institute)
Date January 92009

Hidden Charged Dark Matter
and Its Relics
Speaker Haibo Yu (University of
California Irvine)
Date January 152009

Planckian dissipation
SpeakerJan Zaanen (Leiden
University)
Date January 152009

On Harvey¥ curve complex
Speaker Kenneth Shackleton
(IPMU)
Date January 16 2009

The SDSS Quasar Lens Search
and its use as a dark energy
probe
Speaker Masamune Oguri
(Stanford)
Date January 222009

Moduli of Bridgeland semistable
objects on the projective plang
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Speaker Ryo Ookawa (Tokyo
Institue of Technology)
Date January 222009

Debris Disks
Speaker Amaya Moro-Martin
(Princeton)
Date January 232009

The First Billion Yearp
Speaker Andrea Ferrara (Scuola
Normale SuperiorePisa ltaly)
Date January 272009

CFT Duals for Extreme Black
Holes;j
Speaker Tatsuma Nishioka (Kyoto
University)
Date January 292009

Black Holes and Blackfolds in
Higher Dimensiong
Speaker Roberto Emparan (ICREA
& UBarcelona)
Date February 42009

Complementarity of Future Dark
Energy Probes
Speaker Jiayu Tang (IPMU)
Date February 52009

The deformation philosophy of
guantization singleton physics
and noncommutative analogues
of space-time structureg
Speaker Daniel Sternheimer (Keio
University)
Date February 52009

Self-similar growth of black holes
in the Friedmann universg
Speaker Hideki Maeda (Centro de
Estudios Cienti cos)
Date February 92009

String Theory and the Very Early
Universej
Speaker Robert Brandenberger
(McaGill)
Date February 92009

R-axion A new physics signature
involving muon pairs;j
Speaker Masahiro Ibe (SLAC)
Date February 122009

Reactor neutrino experiments
and future prospects;

31
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Speaker Yifang Wang
Date February 122009

Supernova light;
Speaker Sergei Blinnikov
Date February 162009

Supersymmetric Dark Matter in
Cosmology and at Colliders
Speaker Frank Daniel Steffen
(Max Planck Institute of Physics)
Date February 182009

0-dimensional cusps of the
Kahler moduli of a K3 surfacq
Speaker Shouhei Ma (University
of Tokyo)
Date February 192009

LOFAR - a major new low
frequency observatoryscience
drivers challenges and some pilot
facility results;
Speaker A G de Bruyn (ASTRON
Dwingeloo and Kapteyn Institute
Groningen)
Date February 242009

Probing the End of the Universe's
Dark Ages with LOFAR
Speaker Saleem Zaroubi (Kapteyn
Astronomical Institute Groningen)
Date February 242009

Double Compact Object
Binaries;
Speaker Ashley JRuiter (New
Mexico State Univ)
Date February 252009

SYZ conjecture for hyperkaehler
manifoldsj
Speaker Misha Verbitsky (Institute
of Theoretical and Experimental
Physics)
Date February 26 2009

The cosmological constant as a
manifestation of the conformal
anomaly;j
Speaker Federico Urban (UBC)
Date February 26 2009

Three Stringy Realizations of
Fractional Quantum Hall Effect
Speaker Wei Li (IPMU)
Date February 26 2009

40 The end of the cosmological
constant problenm j
Speaker Niayesh Afshordi
(Perimeter Institute)
Date February 272009

41 Observational Evidence for
Cosmological-Scale Extra
Dimensionsj
Speaker Ghazal Geshnizjani
(Perimeter Institute)
Date February 272009

Personnel Changes

y IPMU postdoctoral fellow Shinya

Wanajo has left IPMU to become

a visiting researcher at Technische

Universitat Miinchen in Munich

Germany He was at IPMU from April
16 2008 to March 6 2009 We wish
him health and success in his future

endeavors

Corrections/Errata to the Printed
Version of IPMU NEWS No 4

(These corrections/errata do not
apply to the web version of IPMU
NEWS No4)

~ Page 8 1st column in the line 7 of
the 1st paragraph indivisibly fromj

should read individually with
~ Page 14 2nd column In the 5th

— 7th lines from the bottom My
grandfather on my mother¥ side
was an accountantoe jshould be
replaced by My grandparents on
my mother ¥ side were accountants
|

Page 16 4th column In the 9th -
10th lines e is related to series
of bundles with connections ce j
should be replaced byce is related
to bundles with connections oe j

~ Page 171st column In the 3rd line

limited j should read limiting j
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