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Director�Ÿs 
Corner

�y IPMU is shaping up truly globally��  The fraction 

of non-Japanese scientists will exceed 50% this fall 

among all on-site full-time members��  As far as I can 

tell�
 this is unprecedented in a Japanese research 

center��  We have achieved a fair amount of visibility 

worldwide��  It is amusing to meet scientists from 

other countries asking me about �  ip-moo�¡��  maybe 

this pronunciation will stick in the end��  It sounds 

kind of cute��

�y Speaking of being global�
 our principal investigator 

featured in this issue is a true global thinker��  Stavros 

Katsanevas is Greek working in Paris��  He coordinates 

ASPERA�
 a network of funding agencies from 

17 European countries supporting science at the 

interface of astronomy and particle physics��  In 

addition�
 his dream is a truly global project�� to build 

a network of large-scale experiments spread around 

the world��  Given the great success of the Super-

Kamiokande experiment in Japan�
 which houses �fty 

thousand tons of water underground�
 discussion for 

its even bigger successor has already begun��  But it is 

not easy to �nd a site or funds to build an apparatus 

as big as a million tons��  Many countries need to get 

involved to make the dream a reality�
 and even the 

apparatus itself can be built in modules�
 possibly one 

each in Europe�
 Japan�
 and the United States��  This 

kind of out-of-the-box thinking and great optimism 

is exactly what the world science needs�
 and we are 

fortunate to have Stavros on our team��

�y I had a great pleasure and privilege to interview 

a Japanese astronaut�
 Takao Doi��  He is famous of 

catching and manipulating a 1��3-ton satellite with his 

own hands during a spacewalk from a space shuttle��  

He loved stargazing as a boy�
 which motivated 

him to become an astronaut��  In fact�
 he earned 

doctorate in astrophysics in his spare time between 

intensive training��  Even though I was supposed to be 

the interviewer�
 he was so keen to learn more about 

dark matter and dark energy so that our roles have 

switched in the course��  

�y Our science is not only global�
 but also local��  

When we organized my public lecture with the 

title �  Does the Universe have an end?�¡ it became 

so oversubscribed that I ended up giving the same 

lecture twice to accommodate the audience��  I feel 

it is very important to let the public know what we 

have learned about the mysteries of the Universe 

and what problems we are attacking now��  We will 

do our part in this important outreach activity�
 and I 

hope you enjoy this newsletter as one of its means�� 

Director of IPMU

Hitoshi MurayamaGoing Global

Director �Ÿs Corner
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�y We live exciting times�� exciting in terms of the tasks 

in front of us and in terms of the richness of the 

forthcoming new data�� We have achieved a lot�� we 

know with high precision the density and geometry of 

the Universe�
 its age�
 the parameters of its evolution 

and made tremendous progress in understanding the 

particles of matter forming the visible Universe�� the so 

called Standard Model of particles and interactions�� 

Nevertheless�
 we still do not know the nature of 

invisible dark matter and dark energy �lling the 95% 

of the density of this same Universe�� In this beginning 

of the 21st century�
 our knowledge of the cosmos 

can be compared to the understanding of the gases 

at the beginning of the 20th�� we know the overall 

parameters�
 its thermodynamics or macrophysics�
 

but still lack the full knowledge of its elementary 

constituents�
 its microphysics�� 

�y Furthermore�
 our theories of the visible matter 

are not yet complete�� We need to know whether 

they stay coherent at the smallest scales possible 

(equivalent to the highest energies of interaction)�� 

It is encouraging that the theories of extension of 

the Standard Model propose elegant solutions to 

both the riddles of dark matter and those of the 

extension at the smallest scales�� They also predict the 

uni�cation of what appears to be different types of 

interaction and suggest that a series of phenomena�
 

e��g�� the �nite lifetime of the proton or the properties  

of neutrinos�
 give access to these scales��    

�y On the astrophysics side�
 we have come to a 

progressive understanding of the mechanisms that 

through violent cosmic phenomena�
 stellar deaths 

or mergers�
 in�uence the largest scales�
 determining 

galaxy formation and evolution�� Here�
 astrophysics 

needs to be supplemented with particle physics 

for the comprehension of the mechanisms and the 

detection of new sidereal messengers�� Observatories 

of a new type complement the optical and radio 

telescopes�� They use high-energy photons�
 neutrinos�
 

charged cosmic rays or gravitational waves to probe 

the astrophysical objects�� 

�y A series of recent seminal results from instruments 

in operation are reshaping the �eld�� They come 

from high-energy gamma ray observatories (H��E��S��S�
 

MAGIC�
 CANGAROO and VERITAS�
 and shortly 

GLAST)�
 high-energy cosmic ray observatories 

(AUGER) and underground detectors (SuperK�
 

Kamland�
 Borexino)�� Other observatories have been 

recently completed or are nearing completion�� 

the neutrino telescopes ICECUBE (Antarctica) and 

ANTARES (Mediterranean) or the gravitational 

antennas VIRGO and LIGO��  Dark matter and neutrino 

mass searches have entered a period where one 

Principal Investigator �yStavros Katsanevas
Research Area�•Experimental Physics

 FEATURE

Towards a global Astroparticle Physics roadmap

The big question of
the universe �Ÿs fundamental constituents

The birth of astroparticle physics
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expects large jumps in sensitivity within a few years 

and the neutrino program (e��g�� T2K�
 DCHOOZ�
 DAYA-

BAY) will complete missing parts of the neutrino 

property matrix by the start of next decade�� The 

�agship particle physics (LHC�
 2008) and cosmology 

(PLANCK�
 2009) projects will have a large impact on 

the whole �eld �� 

�y It is widely understood that only a coherent 

analysis of the above data�
 will be able to advance 

our scienti�c world-picture�� The interlinked approach 

to these questions forms what is sometimes called 

Astroparticle Physics�
 an interdisciplinary domain�
 

at the frontier of Particle Physics�
 Astrophysics and 

Cosmology (see Figure 1)�� Though one could trace 

the roots of Astroparticle Physics to the discovery of 

cosmic rays in the beginning of the 20th century�
 the 

detection of the Supernova 1987A with neutrinos 

(Koshiba�
 Nobel prize 2002) is seen by many as the 

birth event of the new �  astroparticle�¡ era�� 

�y My scienti�c work has touched upon different 

aspects of the above themes�� I have contributed to 

phenomenological studies and experimental analyses 

of supersymmetry�
 the most coherent�
 to my taste�
 

extension of the Standard Model�� In particular�
 I was 

one of the authors of the Monte Carlo generator1 

Cosmology

Astrophysics Particle
Physics

Dark
Mass/Energy
Gravitation

Dark
Mass/Energy
Gravitation

Origin
of

cosmic
rays

Violent  phenomena
Galaxy

formation
and

evolution

Unification
Proton decay

Neutrino

Figure 1�� Main themes of astroparticle 
physics at the frontiers of other disciplines

Europe �Ÿs future experimental plans
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used to evaluate sensitivities of the quasi-totality of 

supersymmetric analyses of the LEP experiments at 

CERN��  I have also largely contributed to the design of 

the long baseline neutrino beam from CERN to Gran 

Sasso�
 the neutrino oscillation experiment OPERA and 

the high-energy neutrino telescope NESTOR�� Since 

2002�
 I work at the National Institute of Nuclear and 

Particle Physics (IN2P3) of the French Centre National 

de la Recherche Scienti�que (CNRS) as deputy 

scienti�c director responsible for Astroparticle and 

Neutrino Physics�� 

�y Since 2006�
 I am also coordinating ASPERA�
2 a 

European agency consortium�
 funded by EU�
 aiming at 

the coming together of European national programs 

of Astroparticle Physics�� ASPERA has studied and 

compared�
 up to now �
 the funding mechanisms in 14 

European countries�� It has found for instance that�
 

in Europe�
 2300 researchers are working in the �eld 

and that of the order of 70 M $Š��annually are spent 

in investment�
 giving a consolidated total (including 

salaries) of 186 M$Š/year�� Interestingly�
 preliminary 

estimates give the same �gures for US�� It has also 

studied mechanisms of common funding of these 

projects�� But�
 its main task has been to chart the 

10-year action plan of future ground or underground 

astroparticle infrastructures��  They are about to be 

published in a report and they are presented brie�y 

below�� 

�y In the domain of high energy observatories�
 

the priority projects are the high-energy gamma  

Cherenkov Telescope Array (CTA) and the high-

energy neutrino telescope Cubic Kilometre Network 

(KM3NET)�� They extend by an order of magnitude 

the sensitivities of current instruments and their 

construction could start by 2012��  European Physicists 

also aspire to the implementation of a larger than 

AUGER observatory�
 preferably in the northern 

hemisphere�
 in a worldwide context�� 

�y In the domain of underground observatories one 

has a picture that should be clari�ed in 2 years from 

now��  In particular�
 for dark matter searches we need 

to operate one – possibly two – complementary 

detectors on the ton scale or beyond with low 

background�
 capable to reach a 10-10 pb sensitivity 

to dark matter particles�� A stepwise approach is 

presently underway and a prioritization between 

different technologies will be performed around 

2010–2011��  On what concerns neutrino mass�
 the 

construction and operation of one or two double 

beta decay experiments on the ton-scale�
 capable of 

exploring the inverted-mass region will be pursued�� A 

decision on the construction could be taken around 

2013�� One also needs to construct a megaton scale 

observatory to investigate proton decay�
 neutrino 

properties and low energy neutrino astrophysics��  

This detector would be also an ideal target to receive 

accelerator neutrinos in long baseline experiments��  

Beyond the well established Kamioka/SuperKamioka 

water Cherenkov technique�
 alternative technologies 

using liquid argon or scintillator are currently in 

development�� The European scientists pursuing all 3 

Figure 2�� From the round table discussion on ways of global coordination�
 
during the ASPERA workshop in Amsterdam in September 2007��  From left 
to right �� J�� Dehmer (NSF/US)�
 A�� Coates (STFC/UK)�
 R�� Staf�n (DOE/US)�
 T�� 
Berghoefer (BMBF/Germany)�
 R�� Blandford�
 C�� Spiering�
 J�� Zinn-Zustin (CEA/
France)�
 S�� Katsanevas (standing)�
 J�� Ellis (CERN)
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References��
1SUSYGEN 2��2�� A Monte Carlo event generator for MSSM sparticle production��  
S�� Katsanevas�
 P�� Morawitz�
 Comput�� Phys�� Commun�� 112�� 227-269�
 1998
2For more details see www��aspera-eu��org

techniques work in synergy in the EU funded design 

study LAGUNA�� Depending on technology�
 site and 

worldwide cost sharing�
 construction could start by 

the middle of the next decade�� 

�y In the domain of gravitational wave observatories�
 

the short-term priority is the upgrade of the present 

generation gravitation detectors and in particular 

�  advanced VIRGO�¡�
  while the long-term priority is the 

Einstein Telescope�
 a large underground gravitational 

wave detector�� Its construction could start after �rst 

discoveries have been made with the current world 

network�
 likely around 2016/17�� 

�y The estimated investment cost of the above 

instruments�
 including a 25% of R&D�
 maintenance of 

current experiments and smaller projects�
 for the next 

10 years�
 is about 1000 MEuros�
 that is 50% above 

the projection of currently available European funds��

�y One should not forget that Europe is not the only 

continent charting roadmaps�
 similar efforts exist in 

the US and Asia�� They all come to convergent goals 

on the future infrastructures��  Science and budgetary 

issues call for a worldwide coordination�� Following 

the example of the gravitational wave observatories�
 

one could hope to form worldwide consortia�
 or since 

many of these detectors are modular (in particular 

these of underground laboratories) we could conceive 

the construction and deployment of these modules 

in different continents but within the same overall 

structure�� These are �  middle scale�¡ projects and a fair 

distribution in different continents can be negotiated�� 

The domain of excellence of each country should be 

respected�
 e��g�� it is dif�cult to imagine a worldwide 

project of a megaton scale detector where Japan 

would not play a major role�� 

�y As a preparation to this coordination�
 ASPERA 

organizes a conference this September in Brussels�
 

where these opportunities will be discussed and 

where the director of IPMU will report on the 

situation in Japan�� The discussion will continue in the 

context of the OECD Global Science Forum�� It is an 

ambitious dream of world cooperation�
 but I �rmly 

believe that the stakes are high and they are certainly 

worth the effort �� 

Figure 3�� Map of European underground 
laboratory space�
 including both major 

laboratories and smaller or future 
endeavours

Calling for cooperation
from across the globe
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�y I study the dynamics of gravity in situations where 

the short-distance structure of space-time becomes 

important �
 for example�
 in the early Universe��  As 

a tool�
 I use string theory�
 which is the unique 

dynamical system incorporating both the existence 

of gravity and the uncertainty principle of quantum 

mechanics��

�y My recent work has mapped out the various 

different phases of string theory and the transitions 

the theory can make from one phase to another�
 in 

a cosmological environment��  These phase transitions 

alter several features of the theory dramatically��  For 

instance�
 the number of dimensions of the space-

time can change�
 or the transition may restore a 

highly stable type of order known as supersymmetry�
 

 Our Team

 Simeon Hellerman �y Research Area�� Theoretical Physics

or else the character of the string dynamics may 

change altogether��

�y This network of connections has turned out to 

unify all known string theories for the �rst time �7  

via dynamics that are intrinsically cosmological��

IPMU Associate Professor
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�y Quantum mechanics describes microscopic physics�
 

while physics at large scale is governed by general 

relativity�� The uni�cation of these two theories�
 called 

quantum gravity�
 is expected to reveal the origin of 

our universe and is obviously an ultimate goal of 

theoretical physics�� Superstring theory is known as 

the most promising candidate to achieve this goal�� 

Therefore I am exploring new predictions of quantum 

gravity arising from superstring theory�� 

�y Speci�cally�
 we constructed the �rst exactly 

solvable and dynamical model of quantum gravity 

that is completely stable�� Even though its spacetime 

is two-dimensional and looks like a toy model�
 at 

present this is virtually the only string theory where 

we can compute everything exactly�� In this model�
 

called a type 0 matrix model�
 we can deal with 

multiple universes at the same time and consider 

 Tadashi Takayanagi �y Research Area�� Theoretical Physics

quantum mechanical mixing between them��

�y I am currently interested in applying to quantum 

gravity the idea of entanglement entropy�
 which is 

an important component of quantum information 

theory��  This offers us a new microscopic 

understanding of the Bekenstein-Hawking entropy 

of black holes�� We have also developed a differential 

geometry interpretation of quantum information 

theory��

�y I have been working on a broad range of topics 

in cosmology and astrophysics�� I primarily use 

large computer simulations�� Recent highlights of 

my work include simulations of star formation in 

the universe and statistical analyses of large-scale 

galaxy distributions�� The former is for observations 

using next generation space-telescopes�
 which are 

expected to explore the distant universe�� The latter 

study is aimed at optimizing dark energy surveys�� At 

IPMU�
 I�Ÿd like to interact with many people to work 

on the important questions regarding the nature of 

dark matter and dark energy�� Cosmology is now at 

 Naoki Yoshida �y Research Area�� Astrophysics

a stage where theory can provide accurate and solid 

predictions�
 and observations can verify them�� I am 

excited to work in this active research area��

IPMU Associate Professor

IPMU Associate Professor
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�y Broadly speaking�
 my research interests include 

physics of the early Universe�
 tests of General 

Relativity and possible connections between gravity 

and particle physics�� 

�y At present I am very interested in the issue of the 

end state of the gravitational collapse of matter�� 

In the framework of General Relativity and under 

apparently reasonable assumptions�
 we should 

expect the formation of a black hole�� However�
 

from a strictly theoretical point of view�
 black holes 

are a challenge�
 demanding new physics�
 while 

astrophysical observations cannot yet con�rm 

unambiguously their existence��

 Cosimo Bambi �y Research Area�� Theoretical Physics

Postdoc

�y My research interests include topics at the interface 

of particle physics and cosmology�� I am searching for 

answers to fundamental questions about the origins 

of the Universe�
 drawing on discoveries in quantum 

gravity and superstring theory�� I am particularly 

interested in �nding evidence of new physics in 

cosmological data from the cosmic microwave 

background radiation and large scale structure 

observations�� Current research projects include�� 

 Damien Easson�y Research Area�� Theoretical Physics

Postdoc

�y My research focuses on string theory�
 especially 

the quantum gravity aspects of string theory��  Apart 

from the big bang singularity�
 the black hole is the 

object where the tension between gravity and 

quantum physics is the strongest�
 hence it provides 

the best stage to test and unlock the full power of 

string theory��  Therefore I am particularly interested in 

how to understand black holes microscopically using 

 Wei Li �y Research Area�� Theoretical Physics

Postdoc

in�ationary model building �
 discovering the nature of 

dark energy�
 modi�ed gravity and the accelerating 

Universe�
 implications of extra dimensions of space�
 

dark matter and quantum aspects of black holes��

string theory�� Recently I have also been working on 

a toy model of three-dimensional quantum gravities�
 

with the hope of gaining some insight towards 

higher-dimensional quantum gravities�� 
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�y I am working on the evolution of dust in the early 

universe�� Because dust grains absorb stellar light and 

re-emit it by thermal radiation�
 the existence of dust 

can play crucial roles in revealing the evolution of the 

universe from observations�� So far I have  determined 

the composition�
 size distribution�
 and amount of 

dust formed in primordial supernovae�
 as well as the 

destruction ef�ciency of dust in shocked hot gas�� 

 Takaya Nozawa �y Research Area�� Astronomy

Postdoc

�y My primary research interest is in�ationary 

cosmology �7  both its observational consequences 

and its theoretical origins�� I have explored the 

possibility of using parameterization-independent 

approaches to constraining the in�ationary power 

spectrum with the latest CMB and LSS data�� The 

�ow formalism is an effective method for identifying 

scales on which the data places the weakest 

 Brian Powell �y Research Area�� Cosmology

Postdoc

�y The Standard Model has been extremely successful 

in explaining numerous experimental observations 

in the energy regime up to a few hundred GeV�� 

There are�
 however�
 many hints encouraging us 

to go beyond the Standard Model�� We still have 

to answer several fundamental questions such as 

how EW symmetry is broken and if there is a Higgs 

boson�
 why a fundamental scalar in the theory is 

naturally at EW scale�
 what the dark matter is made 

of�
 and why the neutrinos have such small masses�� 

 Kai Wang �y Research Area�� Theoretical Physics

Postdoc

Currently I am studying the chemical evolution of 

dust and its impact on the relevant observations��

constraints on the spectrum�� I am also interested in 

applying methods of Bayesian analysis to the in�aton 

potential directly�
 both for parameter estimation and 

model selection��

These questions motivate my research�� With the LHC 

coming online soon�
 it will open great opportunities 

to explore physics at the TeV scale�� My research has 

been focusing on LHC phenomenology�
 especially 

signatures from new physics beyond the Standard 

Model��
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constructed the Hubble Space 

Telescope�� Under his guidance�
 

I worked on calibrating the 

�lter �
 with which there were 

some problems at that time�� 

Murayama �� What did you 

work on after that?
Doi �� I worked on the Orion 

Nebula�� A large number of 

new stars are being born 

in this nebula and jets are 

emerging from the region of 

new-born stars�� Shock waves 

are generated as a result of 

the interaction between the 

jets and the molecular cloud�� 

These shock waves have 

very complicated structures 

that are related to both the 

origin and the structure of 

the Orion Nebula�� I worked 

on observing and analyzing 

these shock waves with Bob 

O�ŸDell�� These shock waves 

move as time passes�� If very 

precise images of the shock 

waves are taken�
 we can know 

the change in their locations 

after 5 years or 10 years�
 and 

that allows us to determine 

their velocities�� Using Hubble 

Space Telescope images�
 we 

were able to determine their 

velocities with ten times better 

precision than the ground-

based observations��

Murayama �� I suppose 

you bene�ted a great deal 

from the knowledge of �uid 

dynamics calculations you 

gained through aerospace 

engineering��

Doi �� Yes�
 I did�� The shock 

waves are generated by the 

interactions of the jets with 

the surrounding gas�� The 

knowledge of �uid dynamics 

I acquired when I was at 

university was very useful in 

analyzing the structure of the 

shock waves��

Murayama �� I see�� Regarding 

your supernova observations�
 

recently people have been 

using supernovae to measure 

the expansion of the universe�
 

and the amount of dark energy 

is now known quantitatively�� 

In what aspects of supernovae 

are you interested?
Doi �� I was able to observe 

supernovae that appeared 

in relatively nearby galaxies 

such as those in the Virgo 

Cluster�
 so unfortunately they 

had nothing to do with the 

expansion of the universe�� 

What I was most interested in 

is the fact that heavy elements 

produced inside stars spread 

through space due to the 

explosion of supernovae�
 and 

these heavy elements are 

the necessary ingredients for 

creating planets and life�� This 

whole process is miraculously 

well organized�� It gave me a 

sense of the mystery of the 

universe�� This motivated me to 

look for supernovae��

Murayama �� Does this mean 

that your interest in the 

universe is strongly related 

to your curiosity about the 

cycles of birth and death 

of stars�
 something like the 

metempsychosis of nature?
Doi �� I guess so�� When I �rst 

came to be interested in the 

universe�
 I wanted to go to the 

moon�
 Mars�
 and other planets 

and to con�rm with my own 

eyes that they really exist�
 and 

to look for life if it is there�� My 

interest then gradually shifted 

to the evolution and structure 

of the universe that created life��

Murayama �� I think 

tremendous progress is being 

made in this area nowadays�� We 

now know how the universe 

evolved to its present state�� 

Doi �� Recent astronomical 

research has told us about 

things like dark matter and 

dark energy�
 and has also 

told us that the amount of 

visible matter is only 4%�� It 

sounds very mysterious to 

me�� It�Ÿs really dif�cult for me 

to imagine such a world�� Do 

experts have a good idea 

about where the dark energy 

comes from and what it is?
Murayama �� We have 

absolutely no answer yet��

Doi �� That�Ÿs very interesting��

Murayama �� Of course�
 we 

have formulated many scenarios�
 

but we have not reached a 

convincing answer yet�� 

Doi �� It�Ÿs said that the 

percentage of dark matter 

is 23%�� If so�
 am I correct in 

saying that dark matter exists 

in our planet system?
Murayama �� Yes�
 that is 

correct��

Doi �� We launch rockets�
 

but we ignore the existence 

of dark matter when we 

calculate their orbits�� I think 

this is somewhat contradictory 

because the dark matter must 

exert gravity�� How do you 

explain this?
Murayama �� The effects of 

dark matter can be safely 

neglected in the case of a 

rocket being launched from 

the Earth�� However�
 the solar 

system�
 including our Earth�
 is 

circulating around the Milky 

Way Galaxy at an extremely 

high speed of 220km per 

second�
 which is only possible 

because dark matter in the 

Milky Way Galaxy is holding 

the solar system together�
 so 

actually there must be plenty 

of it around us�� 

Doi �� It must exist�
 but it 

Left�� Mission specialist 
astronauts Takao Doi (right) 
and Winston E�� Scott (left) 
await the approach of the 
Spartan satellite to the 
Space Shuttle Columbia�� 
(Courtesy of NASA/JAXA)
Right��  The two mission 
specialists successfully 
grab the Spartan satellite 
manually�� Takao Doi (right) 
and Winston E�� Scott (left)�� 
(Courtesy of NASA/JAXA)
(Images captured from 
video)

Dark matter �
 interesting 
because we don �Ÿt 
understand it
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is invisible�� That�Ÿs quite a 

mystery!
Murayama �� Dark matter 

freely penetrates our bodies�� it 

easily penetrates rocks to reach 

underground�
 and on rare 

occasions it may collide with 

a detector which is located 

there�� IPMU is planning such an 

experiment�� If we are lucky�
 we 

may see 2 or 3 such collisions 

per year�� We are hoping to 

con�rm the presence of dark 

matter in this way��

Doi �� Do you think the best 

guess is that they are some 

type of matter or elementary 

particle which is as yet 

unknown to us?
Murayama �� Yes�
 that is what 

most of us are guessing�� Of 

course�
 we don�Ÿt know for 

sure yet��

Doi �� I feel that a new view 

of the world has emerged 

suddenly�� It�Ÿs fascinating�
 but 

at the same time�
 it�Ÿs very 

shocking to know that the 

astronomy we have developed 

so far has been looking at 

only 4% of the universe�Ÿs      

constituents�� Well�
 perhaps we 

should say it�Ÿs �  interesting�¡ 

rather than �  shocking�¡��  

Murayama �� It�Ÿs extremely 

interesting�� I really hope to pin 

this down��

Doi �� Well�
 good luck to you��

Murayama �� Scienti�c 

research using the Japanese 

�  Kibo�¡ laboratory in the 

Space Station will soon start�� 

What do you think the most 

important direction will be 

for this scienti�c research in 

space?
Doi �� Well�
 let me see�� One 

thing is the space experiments�� 

With the completion of the 

Kibo laboratory�
 which can 

provide Japanese scientists 

with good data on the 

characteristics of outer space 

in a short time and economical 

way�
 we will soon see good 

achievements in life science�
 

material experiments�
 and 

various experiments on 

physical phenomena in space�� 

Japanese scientists have been 

conducting space experiments 

for nearly 20 years�
 but they 

were forced to take too long 

a time because of the use 

of Space Shuttle missions�� 

Another thing is related to 

unique features of the Kibo 

laboratory�
 the Exposed Facility 

(EF) and the Experiment 

Logistics Module-Exposed 

Section (ELM-ES)�� EF provides a 

multipurpose platform where 

science experiments can be 

launched and conducted in 

an exposed environment�� We 

can use an optical telescope 

and an X-ray telescope�
 as well 

as an instrument that allow 

constant monitoring of the 

Earth�Ÿs ozone layer�� We can 

put a telescope like the Hubble 

Space Telescope in a manned 

facility�� The strongest feature 

of the EF and ELM-ES is that 

they enable frequent and 

easy access for replacing and 

manipulating observational 

instruments�� 

Murayama �� How do you 

manage your life both as an 

astronaut and as a scientist 

undertaking your own 

research?
Doi �� Keeping up both roles 

is dif�cult �� Astronauts are 

assigned to a speci�c mission 

about one to one and a 

half years in advance�� Once 

assigned�
 we must devote 

ourselves to the mission and 

we must give up working on 

our own research completely�� 

Even when we are not 

assigned to a speci�c mission�
 

we must go through regular 

training�� We also have some 

NASA-related work�
 so we can 

only do research in our spare 

time�� I think it is dif�cult to 

manage both tasks�� I was very 

lucky because after the �rst 

mission NASA allowed me to 

have one day per week free 

for studying at university��

Murayama �� Do you mean 

that you got a Ph��D�� degree 

with only one day�Ÿs study per 

week?
Doi �� Yes�
 but I worked every 

night at home until late doing 

data analysis��

Murayama �� That is very 

impressive�� By the way�
 as 

scientists we are trying to 

attract young people to 

science in various ways�� Please 

tell me your thoughts about 

how we can attract young 

people to science and�
 in 

particular�
 to the study of the 

universe?
Doi �� Based on my experience 

when I became interested in 

science as a young boy�
 I think 

it is not advisable to start 

initially with subjects that are 

too dif�cult �
 as young people 

may rebel against�
 and depart 

from�
 science�� It is important to 

go forward step by step�� For 

example�
 elementary school 

children may not have enough 

money to buy a telescope 

even if we talk about the 

universe�� Becoming familiar 

with nature in an easier way�
 

like collecting insects�
 may be 

more appropriate for them��

Murayama �� Certainly I didn�Ÿt                       

have any money to buy a 

telescope when I was a kid��

Doi �� In my case�
 I was able to 

buy a telescope with my own 

money only after entering 

junior high school�� I think this 

kind of step by step approach 

is better�� It would be out of 

balance if kids knew only about 

the universe�� They must �rst 

learn about the Earth�
 nature�
 

and life�� They must learn from 

hands-on experience�� Learning 

from just books is inadequate�� 

They can expand their world 

to the space around the Earth 

or the Big Bang as they go to 

junior high school and high 

school�� I hope we can provide 

good books and learning 

materials as they proceed step 

by step�� The other day�
 I visited 

the National Astronomical 

Observatory and�
 for the �rst 

time�
 saw a three dimensional 

movie about the solar system 

and clusters of galaxies in the 

universe�� We now have places 

such as this where we can 

have exciting experiences of 

the universe��

Murayama �� Yes�
 that movie is 

fantastic��

Doi �� I think it would be great 

if people could see displays like 

that in planetariums and other 

places�� 

Murayama �� I agree�� Thank 

you very much��

Hopefully children will learn 
about the nature around 
them before they study 
space
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 Kyoji Saito
 Principal Investigator �—Organizing Committee Representative

�y Symmetry is one of clues that human beings use 

to recognize the world�� For instance�
 the human 

face has a left-right symmetry�
 and a round �ower 

has a rotation symmetry (when viewed from above)�� 

Particularly well-known is the symmetry of regular 

polyhedra�
 which are shown on page 26�� Plato is said 

to have recognized the harmony of the universe in 

this symmetry�
 and so he ordered diagrams of regular 

polyhedra to be displayed at his school�
 Academeia�� 

Surprisingly�
 human beings appear to have �rst 

recognized this symmetry much earlier than Plato�Ÿs           

time - stones carved into the shape of regular 

polyhedra have been discovered amongst New Stone 

Age relics in Scotland��

�y However�
 it was not until much later�
 in the early 

1800s�
 that symmetry was formulated precisely in 

a mathematical sense with the notion of the group 

(a system of operators satisfying the associative 

law and containing the unit element�
 with every 

element having an inverse)�� Évariste Galois�
 who 

died at the tender age of 20 in May 1832 in a duel�
 

devised the notion of a normal subgroup of a group 

to completely settle the solvability of algebraic 

equations�
 which was discovered in letters he wrote 

the night before the duel�� In the letter�
 Galois also 

suggested application of the notion of groups to 

permutations of Abelian integrals��

�y Later�
 from around 1870�
 Felix Klein�
 Sophus Lie�
 

and other mathematicians began to apply the study 

of the structure of groups�
 which had been initiated 

by Galois�
 to geometry�� In particular�
 it is known that 

there is a one-to-one correspondence between the 

table of classi�cation of simple Lie groups (to be 

precise�
 classes which are called simply-laced types)�
 

�rst performed in 1888 by Wilhelm Killing�
 Élie 

Cartan�
 and other mathematicians�
 and that of regular 

polyhedra�� (There are several known correspondence 

methods�� One method in particular�
 the method 

using the characters of regular polyhedral groups�
 

is called the McKay Correspondence��) The Table of 

Correspondence Methods and the Dynkin Diagrams�
 

which are used to classify simple Lie groups�
 are 

shown below��

�y Independent of this�
 many mathematicians 

studied simple groups (groups which are no longer 

decomposed by their normal subgroups)�� It is said 

that the classi�cation of simple groups consisting 

of �nitely many elements was �nally completed 

in 2004�� There are 26 groups arising sporadically 

in the classi�cation table apart from some in�nite 

sequences of groups�
 including those described 

by simple Lie groups�� The largest group amongst 

these sporadic groups is called the Monster (named 

by John Conway)�� Conway�
 Simon Norton�
 Robert 

Griess and others pointed out that the Monster�
 if 

it should exist�
 can be realized as the symmetry of a 

196883-dimensional space�� Finally Griess constructed 

a 196883-dimensional non-associative commutative 

 Moonshiney Conference
Special Contribution
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algebra�
 and this con�rmed the existence of the 

Monster as the symmetry (the automorphism group) 

of the algebra�� 

�y John McKay pointed out that the number at the 

focus of interest�
 196883�´ 1�
 arises as a coef�cient in 

the Fourier expansion of the elliptic modular function 

j�
 j(z)=q�µ1�´ 744�´ 196884q� �́����������� This famous discovery 

is known as McKay�Ÿs Observation�� As the theory of 

elliptic functions�
 stemming from Leonhard Euler�Ÿs        

work in the 1740s�
 had developed as one of the 

most historic and important �elds in mathematics�
 a 

huge sensation was created by the suggestion that 

elliptic functions are (likely to be) closely related to 

the Monster group�� People therefore came to take 

notice of Fourier coef�cients of modular functions�
 

and a series of amazing discoveries called Monstrous 

Moonshine followed immediately�� These include the 

correspondence between the conjugacy classes of 

the Monster and the elliptic modular functions and 

groups (the Conway-Norton Correspondence�
 1979) 

and an explanation of this fact by a vertex operator 

algebra (Richard Borcherds)��

�y The Moonshiney Conference held at IPMU 

in Kashiwa�
 Japan�
 was lively and exciting�
 with 

attendance by mathematicians involved in Monstrous 

Moonshine - John McKay�
 John Conway�
 Robert 

Griess�
 and others�� I was particularly impressed 

with the lectures by McKay and John Duncan�� The 

former told us about a new movement in the study 

of Monstrous Moonshine�
 and the latter sought 

to explain �  another McKay Correspondence�¡ 

(conjugacy classes of products of Fischer involutions 

in the Monster from the E8 Dynkin Diagram) by 

using the corresponding elliptic modular group�� 

The evolutionary history of symmetry started with 

the symmetries of regular polyhedra known by 

human beings from ancient times�
 went through 

the symmetry of type E8�
 and has now come to the 

symmetry of the newcomer�
 the Monster�� I dream 

that this evolution might extend to symmetries arising 

in the deepest parts of the universe in the future��

(I am grateful to Atsushi Matsuo and Masahiko Miyamoto for 

their assistance in preparing this manuscript��)

A�Y
monohedral group�¢ cyclic group of order �Y�´ 1�£

regular polyhedron

dihedral group�¢ regular �Y�µ1-gon�£

tetrahedral group

hexahedral group �¹  octahedral group

dodecahedral group �¹  icosahedral group

D�Y

E6

E7

E8

root system
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Siobhan Roberts

�y On a recent visit to Sensoji Temple in Tokyo�
 I 

suspended all scienti�c rationality for a moment and 

pulled my fortune from a drawer��  To paraphrase�
 it 

read�� �  You will make the acquaintance of an eminent 

individual and �nd your way in the world ���¡Oddly 

enough�
 this nicely explained how I found myself 

in Japan in the �rst place�� I was tailing John Horton 

Conway as I researched his biography�
 and Conway 

was the keynote speaker at the�  Moonshiney�¡

workshop held at IPMU this past May�� 

�y The John Von Neumann Professor of Mathematics 

at Princeton University�
 Conway is a breed of 

mathematician more aptly characterized as a 

�  mathemagician���¡One of his sleight-of-hand tricks 

involves carefully balancing a penny on the tip of a 

coat hanger hook�
 then in one grand swoop spinning 

the entire contraption over his head�
 whirling it 

around like a helicopter rotor�
 and�
 eventually (and 

if the penny doesn�Ÿt fall off �
 �rst) �
 bringing it to a 

graceful swinging stop �7  a trick he performs at 

kids�Ÿmath camps�
 which he attends religiously every 

summer�� 

�y Conway is the man responsible for so fabulously 

naming the Monster�
 and (together with Simon 

Norton) the Monstrous Moonshine conjecture �7  

moonshine�
 due to the preposterous chance it could 

be true (as it was proven to be by Richard Borcherds)�� 

The Monster�
 to put it simply�
 is a rather impressive 

entity in group theory�
 the mathematical study of 

symmetry�� Bernd Fischer and Bob Griess predicted 

its existence in 1973�� Nearly a decade later Griess 

constructed the Monster (that is to say�
 con�rmed it 

to exist)�
 and Griess�Ÿs construction was subsequently 

simpli�ed by Conway��

�y�  I have been �ghting with the Monster for the 

last 25 years�
�¡said Conway during his lecture at the 

Moonshiney workshop���  Before I die�
 I really want to 

understand WHY the Monster exists�� But I�Ÿm almost 

certain I won�Ÿt ���¡

�y�  This is one of those things that perpetually 

intrigues me�
�¡he added later���  There are these 

abstract objects that are as real as trees or cats�
 but 

A Visit from the Mathemagician��
John Horton Conway

Special Contribution
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we can only access them by thinking about them�� 

One feels the Monster can�Ÿt exist without a very real 

reason�� But I don�Ÿt have any idea what that reason 

is���¡

�Î

�y I �rst met Conway when writing King of In�nite 

Space�
 my biography of the classical geometer 

Donald Coxeter�� Conway generously agreed to 

be my tutor�
 my translator�
 as it were�
 as I traveled 

through the foreign world of mathematics�� I had 

taken all the math and sciences courses in high 

school�
 but thereafter my focus had been history�
 

and then writing�� My interest in math and science�
 

however�
 endured �7  perhaps because it seems so 

preposterous�
 like moonshine itself�
 that the universal 

language of mathematics somehow expresses 

and describes the laws of the physical world�� So 

on Coxeter�Ÿs coattails I became a fulltime curious 

observer�
 and then�
 at one remove�
 a translator to the 

wider popular audience �7  attempting to reconcile 

and unite what the English physicist and novelist C��P�� 

Snow once lamented were the�  two cultures�¡ of the 

sciences and humanities��

�y Confronted with this mathematical dilettante�
 

Conway sat me down in front of a blackboard and 

provided personalized lessons on polytopes and 

hyperdimensions and how to draw a 4-dimensional 

cube�� The latter triggered some rather surreal stories 

from his past�� 

�y Put the question of how to think in four 

dimensions to Conway�
 and he snaps back�
�  None of 

your business! That�Ÿs personal!�¡ But if one probes 

a little further�
 he happily recounts a nutty escapade 

while he was at Cambridge circa 1960�
 when he 

made an earnest attempt to think in four dimensions�� 

He did not expect to see the fourth dimension�
 as 

if it were a physical reality�� Time�
 of course is most 

often thought of as the fourth dimension (and time�
 

the physicists are telling us lately�
 may not survive 

much longer)�� Higher dimensions�
 however�
 can 

measure any value or feature of existence�� The fourth 

dimension could be temperature or wind direction�
 

John Conway (right) and John 
McKay (left) on the occasion of 

the Moonshiney Workshop at 
IPMU�
 the University of Tokyo��  

(Photo by Siobhan Roberts�£
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�Î

�y Conway is perhaps most widely known as the 

inventor of the Game of Life�� Though when he 

randomly �ips through indexes of mathematics texts 

actually looking for his name�
 what he hopes to �nd 

is reference to his favourite piece of work to date�� 

discovering surreal numbers�� 

�y Discoveries like these Conway says are�  white 

hot ���¡With the surreals�
 he walked around in a 

world all his own for weeks�� He characterizes such a 

delectable discovery with what he has dubbed the 

�  Hotspur property�
�¡ in reference to a character in 

Shakespeare�Ÿs King Henry IV�� In act 3�
 Glendower 

says�
 �  I can call spirits from the vasty deep�������¡ To 

which Hotspur replies�
 �  Why�
 so can I�
 or so can 

any man�� But will they come when you do call for 

them?�¡

�y His one disappointment with the surreals is that 

they have yet found application�� The late Princeton 

physicist Martin Kruskal (known for his discovery 

and theory of solitons�
 solitary waves that hold their 

shape as the travel at a constant speed)�
 dedicated 

the latter part of his career to constructing the 

theory of surreals as applied to analysis�
 but he died 

in 2006 with the work incomplete�� 

�y I spent last year as a Director�Ÿs Visitor at the 

Institute for Advanced Study in Princeton�
 and in 

speaking to a few Institute mathematicians they 

seem to have no doubt that someday Conway�Ÿs           

surreals will �nd their application�� That always 

seems to be the way it is with mathematics�� what is 

beautiful becomes useful�
 eventually�� The Monster 

holds promise to inform string theory�
 the so-called 

Theory of Everything�� It may take a year or a century�
 

or two �
 as well as a few passionate scientists working 

in ideal think tank conditions�
 like those at IPMU��  

Siobhan Roberts is a Toronto-based journalist and author�� Her 
�rst book King of In�nite Space�� Donald Coxeter�
 The Man 
Who Saved Geometry�
 will be published in Japan by Nikkei BP��
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�y The IPMU Public Lecture 2008 �  Is 
there an end to the universe?�¡ was 
held at Media Hall on the University 
of Tokyo Kashiwa Campus on July 12�� 
This was the �rst such event held by 
the IPMU since its startup on October 
1 of last year�� Initially we expected 
an attendance of 150�
 but since we 
received more than 300 requests the 
speaker�
 Director Murayama�
 made his 
presentation twice�
 in two sessions on 
the same day��
�y The lecture and subsequent Q&A 
session was followed by another 
long discussion session between 

Murayama and the audience in 
which many questions were asked 
by audience members�� This setup 
of directly talking with the Director 
helped members of the general public 
to better understand the role of the 
IPMU�� 
�y Many audience members answered 
the questionnaire favorably�
 saying 
that they were very satis�ed and 
wanted to participate again in the 
next such opportunity��

�y Ken�Ÿichi Nomoto�
 a principal 
investigator at the IPMU�
 and his 
international colleagues announced 
that a supernova they discovered in 
January 2008 is a new type created 
by the explosion of a middle-sized 
star�� They reached the conclusion 
that this supernova was the result of 
the explosion of a star approximately 
twenty-�ve times heavier than the 
sun based on the variation of its 
brightness and spectrum of its visible 
light �� This is the �rst con�rmation 
of a supernova created from the 
explosion of a middle-sized star such 
as this�
 although they have been 
predicted theoretically�� The discovery 
was reported in the online edition of 
Science on July 24�
 2008��

�y The Focus Week�� Second Workshop 
on LHC phenomenology was held 
over 5 days�
 from June 23 through 
27�
 at the IPMU�� It was organized by 
Mihoko Nojiri�
 a principal investigator 
at the IPMU�
 in the style of focus 
week�
 as was the �rst LHC workshop�
 
which was held December 17 
through 21�
 2007�� The purpose of 
this workshop was to focus on the 
Large Hadron Collider experiments 
(expected to start on September 10�
 
2008 at CERN in Geneva)�
 bringing 
together efforts by researchers and 
theorists working on LHC physics�
 
and to explore new physics beyond 
the standard model of particle 
physics��
�y Following the success of the 
�rst workshop �
 the number of 
presentations per a day was limited to 
only 2 or 3�
 and the rest of time was 
made available for discussion��

IPMU Public Lecture
for the Citizens of Kashiwa

News

Photo 1��  Audience listens intently to Director 
Murayama�Ÿs lecture��
Photo 2��  Audience members surround Director 
Murayama during the discussion session��

Ken�Ÿichi Nomoto and
International Colleagues Discover
a New Type of Supernova

Conference Report
Focus Week�� Second Workshop on 
LHC Phenomenology
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�y Focus week�� Quantum Black Hole 
will be held at Media Hall  on the 
University of Tokyo Kashiwa Campus 
from September 12 through 16�� This 
workshop aims to strengthen our 
understanding of the quantum black 
hole and to develop new directions 
and new mathematics��
�y The following speakers have 
been invited��  from overseas Atish 
Dabholkar (University of Paris 6)�
 
Veronika Hubeny (University of 
Durham)�
 Mukund Ramgamani 
(University of Durham)�
 Norihiro 
Iizuka (KITP)�
 Daniel Kabat (Columbia 
University)�
 Gautam Mandel (TIFR)�
 and 
Sunil Mukhi (TIFR)�� and from Japan�
 
Satoshi Iso (KEK)�
 Makoto Natsuume 
(KEK)�
 Jun Nishimura (KEK)�
 Yasuhiro 
Sekino (OIQP)�
 Koji Hashimoto 
(RIKEN)�
 Yoshifumi Hyakutake (Osaka 
University)�
 Wei Li (IPMU)�
 and Tadashi 
Takayanagi (IPMU)�� 
�y Further details can be found on the 
IPMU website��

�y The Workshop on Micro-local 
Analysis of Symplectic Manifolds will 
be held from September 16 through 
18 at the FS Hall in the Frontier 
Sciences�
 Environmental Studies 

Building on the University of Tokyo 
Kashiwa Campus�� The workshop 
is being organized by Kyoji Saito�
 a 
principal investigator at the IPMU��

In mathematics�
 a phenomenon called 
deformation quantization is a sheaf 
of rings on the symplectic manifold�
 
and means of quantifying it using the 
notion Frobenius action are being 
developed�� 
�y The workshop will feature a 
keynote lecture by Masaki Kashiwara 
on basic theory and its application to 
representation theory�� The organizers 
are currently requesting other 
experts for presentations on recent 
developments in their research�� The 
content of the talks is to be above 
student level�� 

�y The IPMU hosts tea time every 
day from 3 o�Ÿclock in the afternoon�� 
Scientists working in physics�
 
astronomy�
 and mathematics gather 
together over tea and cookies for 
communication across research �elds�� 

Sharing a relaxed time in this manner 
is a good way for scientists from 
different �elds to keep up with 
recent developments in various 
research areas�� The participants also 
enjoy conversing about their home 
countries (there are many researchers 
from overseas at IPMU) and exchange 
information about life in Japan��

�y The IPMU website was recently 
renewed (http�� //www ��ipmu��jp)�� 
In addition to previously available 
information such as an introduction to 
the IPMU and various announcements�
 
much more information for visitors 
and employees and about living in 
Kashiwa has been added�� You can 
�nd information about getting visas �
 
�nding hotels �
 and other useful 
information for living in Japan�� Those 
who come to the IPMU to conduct 
research can �nd useful information 
about such matters as acquiring 
research grants and using the library 
in addition to information about living 
in Kashiwa (you need a password to 
access this page)�� The website is one 
of several ways the IPMU supports 
research activities��

 The IPMU offers free Japanese 

Future Conferences
Focus Week�� Quantum Black Hole

�7�7 Workshop ��
Micro-local Analysis of
Symplectic Manifolds

Tea Time

IPMU Website

Japanese Lessons
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language classes for two hours a day 
for a total of 40 hours for scientists 
newly arrived from overseas�� The 
lessons are intended to teach the bare 
minimum of Japanese conversation 
skills required for day-to-day living in 
Japan�� Time is set aside in the �nal 
class for speeches in Japanese�� We 
also offer more advanced classes�� 
Some people continue on are working 
hard to master Japanese��

�y The IPMU hosts regular seminars 
every Wednesday at 3�� 30 and invites 
speakers from around the world�� 
Information is posted on the IPMU 
website (http�� //ipmu��jp/seminars)��  
One of the purposes of these regular 
seminars is to encourage researchers 
from different �elds to understand 
each other�Ÿs specialties�� Separate 
seminars are also held for each 
research �eld�� At present�
 seminars on 
particle physics and astrophysics are 
held every Thursday at 1��30pm�
 and on 
mathematics and mathematical physics 

every Thursday at 3��30pm�� All seminars 
are in English�� Mathematics seminars 
are also held at the Komaba Campus��
�y The following is a list of seminars 
that have been held since June 18�
 
2008��

1�� �  Crossing the Wall�� overcoming 
an Obstruction in Quantum Field 
Theory and String Theory�¡

 Speaker�� Andy Neitzke
 Date�� 18 June�
 2008
2�� �  BPS Wall-crossing and Hyperkahler 

Geometry�¡

 Speaker�� Andy Neitzke
 Date�� 19 June�
 2008
3�� �  Planar AdS/CFT wrapping it up�¡

 Speaker�� Sakura Schafer-Nameki
 Date�� 19 June�
 2008
4�� �  IPMU�
 Mathematics�
 Physics�
 and 

Me�¡

 Speaker�� Hitoshi Murayama (IPMU)
 Date�� 20 June�
 2008
5�� �  The Muon g-2 and the Bounds on 

the Higgs Boson Mass�¡

 Speaker�� Massimo Passera (INFN)
 Date�� 24 June�
 2008
6�� �  Spin Foam Models of Quantum 

Gravity�¡

 Speaker�� J�� Manuel Garcia-Islas 
(National Autonomous University of 
Mexico)

 Date�� 25 June�
 2008
7�� �  TBA�¡

 Speaker�� Andrei Mikhailov
 Date�� 25-26 June�
 2008
8�� �  Weak Scale Gravitino Dark 

Matter�¡

 Speaker�� Shigeki Matsumoto 
(University of Toyama�£

 Date�� 26 June�
 2008
9�� �  Galaxy Formation through 

Cosmic Time Using Cosmological 
Hydrodynamic Simulations�� 
Successes and Current Issues�¡

 Speaker�� Kentaro Nagamine (U�� 
Nevada�£

 Date�� 2 July�
 2008
10�� �  On Multiplier Ideal Sheaves on 

Toric Fano Manifolds�¡

 Speaker�� Yuji Sano
 Date�� 3 July�
 2008
11�� �  Neutrino Oscillations in Non-

spherical Supernova�¡

 Speaker�� Shiou Kawagoe (Tokyo)
 Date�� 10 July�
 2008
12�� �  Drived Hall Algebra �—�
 �˜ �
 �™�¡

 Speaker�� Jie Xiao�
 Fan Xu (Tsinghua 
University)

 Date�� 14�
18�
 and 21�
 2008
13�� �  AdS/CFT Correspondence and 

Integrable Systems�¡

 Speaker�� Kazuhiro Sakai (Keio)
 Date�� 16 July�
 2008
14�� �  Cosmology in Warped Extra 

Dimensions�¡

 Speaker�� Kenji Kadota (Minnesota)
 Date��  17 July�
 2008
15�� �  Partition Functions for Non-

commutative Lattices�¡

Seminars

�7�7 IPMU Seminars
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 Speaker�� Kyoji Saito (IPMU)
 Date�� 17 July�
 2008
16�� �  Testing In�ation�� Gravitational 

Waves�
 Consistency Conditions�
 and 
Bootstrap Relations�¡

 Speaker�� Latham Boyle (CITA)
 Date�� 22 July�
 2008
17�� �  Joint Seminars on Cosmology 

and Gravitation�¡

 Speaker�� Latham Boyle (CITA)
 Date�� 23 July�
 2008
18�� �  Lie Algebras Associated with 

Derived Categories �—�
 �˜ �
 �™�¡

 Speaker�� Jie Xiao�
 Fan Xu (Tsinghua 
University)

 Date�� 24�
 28 and 29�
 2008
19�� �  Quasars from z=0 to z=6��  

Demographics and Clustering as 
Clues to Their Physical Nature�¡

 Speaker�� Michael Strauss (Princeton 
University)

 Date�� 24 July�
 2008
20�� �  Symmetries and the Riemann 

Hypothesis�¡

 Speaker�� Lin Weng (Kyushu 
University)

 Date��  28 July�
 2008
21�� �  On a Drinfeld Modular Analogue 

of Beilinson�Ÿs Conjecture�¡

 Speaker�� Satoshi Kondo (IPMU)
 Date�� 30 July�
 2008
22�� �  Vertex Operator Algebra 

with C2-�nite Conditions and 
Logarithmic Conformal Field 
Theory�¡

 Speaker�� Akihiro Tsuchiya (IPMU)

 Date�� 31 July�
 2008
23�� �  Counting Invariants of Perverse 

Coherent Systems on CY 3-folds 
and Their Wall- crossings�¡

 Speaker�� Kentaro Nagao ( Kyoto 
University)

 Date�� 4 August�
 2008
24�� �  Introduction to Deligne-Lusztig 

theory�¡

 Speaker�� Shushi Harashita (IPMU)
 Date�� 11 August�
 2008
25�� �  One-Loop Riemann Surfaces in 

Schnabl Gauge�¡

 Speaker�� Michael Kiermaier (MIT)
 Date�� 13 August�
 2008
26�� �  Applications of Wide and Deep 

Multi-waveband Imaging in the 
Extragalactic Astronomy�� Suprime-
Cam to HSC�¡

 Speaker�� Hisanori Furusawa (NAOJ)
 Date�� 18 August�
 2008
27�� �  Where is the Information in 

Cluster Lenses?�¡

 Speaker�� David M�� Goldberg (Drexel 
University)

 Date�� 21 August�
 2008
28�� �  Mass and Spin at LHC�¡

 Speaker�� Yeong-Gyun Kim (KAIST)
 Date�� 22 August�
 2008
29�� �  A Singularity Problem with f(R) 

Dark Energy�¡

 Speaker�� Andrei Frolov (Simon 
Fraser University)

�y Date�� 28 August�
 2008

1�� �  Quantum Topological Invariants 
and Black Hole Entropy�¡

 Speaker�� J�� Manuel Garcia-Islas 
(National Autonomous University of 
Mexico)

 Date�� 30 June�
 2008
2�� �  Symmetries and the Riemann 

Hypothesis�¡

 Speaker�� Lin Weng (Kyushu 
University)

 Date�� 28 July�
 2008

�y Yasuhiro Shimizu�
 IPMU 
distinguished postdoctoral fellow�
 
has taken a position as an assistant 
professor at the Tohoku University 
International Advanced Research 
and Education Organization�
 
Institute for International Advanced 
Interdisciplinary Research�� He was 
with the IPMU from April 1 to June 
30�
 2008�� We wish him good luck in 
his new endeavors��

IPMU News vol��2 News (p��22)
�  by the German Prime Minister�¡ 
should be corrected to �  by the 
German President�¡��

�7�7 IPMU Komaba Seminars

Personnel Changes

Corrections
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Kyoji Saito�y Principal Investigator of IPMU

Plato�Ÿs polyhedra

According to legend�
 Plato ordered the diagrams 

of �ve regular polyhedra to be displayed at his 

school�
 Academeia�
 because he recognized the 

harmony of the universe in their symmetry�� 

These regular polyhedra are also called�  Plato�Ÿs 

polyhedra���¡ 
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