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Summary of State of WPI Center Project Progress (write within two pages)

The Kavli IPMU was founded from scratch as a unique interdisciplinary institute in the world combining
mathematics, theoretical and experimental physics, and astronomy. It has grown to an international
research center of about 230 research members.

Scientific research progress

In the calendar year (CY) 2014, 314 (452 when including WPI-related) papers were published, with a steady
increase over the past years (75, 199, 240, 292, 347, 380 from CY2008 to CY2013 including WPI-related
papers). Among the WPI papers published in CY2014, the rate of highly cited papers “top 1% of papers” is

19 (6.1%) based on the Web of Science by Thomson Reuters. The impact factor for all of our refereed

papers published from the inception to Dec 2014 is the following: the average number of citations per paper

is 17.1; 38 papers have over 100 citations and 133 over 50 citations in which review papers are excluded.
The Kavli IPMU members also received 11 valuable prizes or awards during FY2014. The highlights in our
scientific results are summarized below.

* The XMASS collaboration led by Y. Suzuki provided the most stringent direct constraint on bosonic
superweakly interacting massive particles (Super-WIMPs) and ruled out the possibility that Super-WIMPs
constitute all dark matter in the universe. Their result was published in Physical Review Letters as an
Editor’s Suggestion.

* The T2K collaboration took the first data with the beam in the antineutrino-enhanced mode to directly
search for CP violation through the differences between neutrino and antineutrino oscillations. Our
members T. Nakaya and M. Shiozawa lead the T2K experiment and were awarded the Yoji Totsuka prize
for the discovery of the final piece of neutrino oscillation from muon neutrinos to electron neutrinos.

» The KamLAND-Zen experiment led by K. Inoue and A. Kozlov searches for neutrinoless double beta dacay
in Xenon 136 to provide the world best limit for the effective Majorana neutrino mass. The team
succeeded in reducing Ag-110m background and reported the improved upper limit for the effective mass
of 140meV to 280meV in Neutrino 2014 conference.

» The EGADS project led by M. Vagins finished the R&D test for studying the effect of dissolving gadolinium
salts in @ water Cherenkov detector, and steadily progressed toward supernova detection goals. After
refurbishing EGADS filtering system, the team has achieved — with dissolved gadolinium — water
transparency equivalent to the ultrapure water in SuperKamiokande. This is a major breakthrough to
achieve the highest possible efficiency for detecting supernova neutrinos.

» The Kavli IPMU team headed by T. Higuchi is taking initiative of constructing the silicon vertex detector
(SVD), which are core parts of the Belle II detector. The SVD assembly techniques carefully developed in
the clean room located in the Kavli IPMU building to realize the super-precision vertex detection are so
well established that it is referred to as the standard by other institutes.

» The POLARBEAR experiment of which N. Katayama, M. Hazumi and H. Nishino are members has detected
CMB B-mode polarization generated from the gravitational lensing effect of large-scale structure. This is a
first significant detection of cosmological B-mode signature and a big step for the LiteBIRD experiment,
which aims for detecting primordial gravitational wave imprinted on the CMB B-mode polarization.
LiteBIRD was selected on “Master Plan 2014" by Science Council of Japan and on one of ten new projects
in the roadmap of large research projects 2014 by MEXT.
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* H. Murayama, M. Takada, and N. Tamura lead the SuMIRe project, galaxy imaging and spectroscopic
survey using a wide-field imaging camera “Hyper-Suprime Cam” (HSC) and multi-object spectrograph
“Prime Focus Spectrograph” (PFS) for the Subaru telescope, to aim for uncovering the origin and future
of the universe. The imaging survey using HSC has started and the HSC team is working on the science
operation using the first year data.

» Astronomers in the Kavli IPMU made a number of important discoveries. The group led by R. Quimby and
M. Oguri first discovered the gravitational lens magnifying Type Ia supernova and their work was
published in Science. The team led by M. Ishigaki and K. Nomoto obtained a clue on the mass of first
stars in the Universe by analyzing the spectrum of the most iron-poor star recently discovered. The group
led by G. Folatelli and M. Bersten found evidence of a hot binary companion star predicted in their new
theoretical picture of supernovae.

* Pure gravity mediation (PGM) model developed by the group of T. Yanagida and S. Matsumoto has been
widely known to be a successful model for physics beyond the standard model. They showed that both
the cosmic-ray electron positron anomaly and the excess of antiproton to proton ratio reported by the
AMS-02 group can be explained as the decay of wino dark matter predicted in the models.

* Theoretical physicists in the Kavli IPMU are playing dominant roles in developing methods to exactly
compute important observables in supersymmetric gauge theories. K. Hori's group obtained exact
formula for supersymmetric partition functions in 1D and 2D theories, which are important for string
theory as well as quantum field theory.

» Mathematicians in the Kavli IPMU actively work on a variety of subjects in arithmetic, algebraic complex
and symplectic geometry and representation theory with deep connections with theoretical physics in
particular with the string theory. Y. Toda has been honorably invited to speak in the International
Congress of Mathematicians held once every four years. He was also awarded the 11th JSPS prize.

Interdisciplinary studies

During FY2014, we totally held 233 seminars including interdisciplinary seminars of 79 mass-string (MS)
seminars and 91 Astronomy-Cosmology-Particle physics (ACP) (Astronomy-Particle physics-Experimental
physics-Cosmology (APEC) seminars after October 2014) in total. We have started a new JST CREST
program for the innovation of “statistical astrophysics” in collaboration with the Institute of Statistical

Mathematics, U. Tsukuba and NTT communications. The new research project provides the fusion studies

between astronomy, statistics, and mathematics. H. Murayama published several papers jointly with a

condensed matter physicist. H. Ooguri, in collaboration with a mathematician, made significant progress in
understanding how holographic spacetime emerges from information theoretic data on the boundary. Their
paper was selected as Editor’s suggestion in Physical Review Letters.

Globalization

The ratio of non-Japanese members among all of researchers is 41% at the end of FY2014. We succeeded in
attracting Prof. Mikhail Kapranov from Yale as our new faculty member. We also held 13
conference/workshops inside the Kavli IPMU. We have 928 (1689) visitors (the numbers in the parentheses
take into account multiple visits). Among them, 471 (549) are international. We obtained 766 applicants for
our postdoctoral positions and 92% of them are from outside Japan. So far the Kavli IPMU signed 16
cooperative research agreements or memorandum of understanding (MOU), and student exchange is
increasing. We obtain the new external funding from JSPS for the program for advancing strategic
international networks to accelerate the circulation of talented researchers.

Organization Reform

We achieved the first internal cross appointment for Prof. N. Yoshida between the Faculty of Science in
UTokyo (60%) and the Kavli IPMU (40%) under a clear job effort contract. We attracted M. Hazumi in the
faculty of the Kavli IPMU as a joint appointment with KEK. UTokyo promises to support the Kavli IPMU in a
permanent basis. TODIAS funded ¥200M per year from this year and have given 4 tenure posts. Kavli
foundation also raised the endowment from ¥900M to ¥1500M (the exchange rate US $1=JPY ¥120 is used).
Others

H. Murayama delivered a speech titled “Science for peace and development today and tomorrow” at United

Nations (UN) Headquarters on the occasion of CERN'’s 60th anniversary. His spirit of founding the Kavli IPMU

was broadcast on UN web TV. The Kavli IPMU and Hamamatsu Photonics K.K. established the Endowed

Research Unit. K. Nomoto received the title of Hamamatsu professor. Scientific works done by the Kavli

IPMU members were covered by media 366 times. As trans-disciplinary activities, we held public speech
events between our theoretical physicist with a painter and a photographer for exchanging their views.

H. Ooguri was awarded Kodansha Prize for Science Books for his popular science book.
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- Please concisely describe the progress being made by the WPI center project from the viewpoints described
below.
- In addressing the below-listed 1-6 criteria, please place emphasis on the following:
(1) Whether research is being carried out at a top world-level (including whether research advances are being
made by fusing fields).
(2) Whether a proactive effort continues to be made to establish itself as a “truly” world premier international
research center.
(3) Whether a steadfast effort is being made to secure the center’s future development over the mid- to long
term.
- Please prepare this report within 10 pages (excluding the appendices, and including Summary of State of WPI
Center Project Progress (within two pages)).

1. Conducting research of the highest world level
* Regarding the criteria used when evaluating the world level of center, please note any updated results using
your previous evaluation criteria and methods or any improvements you have made to those criteria and
methods.

The Kavli IPMU covers a broad range of fields to uncover the dark components in the universe. The institute
covers experimental physics including accelerators, underground, and astronomy, and theoretical research
of particle physics, astronomy, string theory, and mathematics. Our faculty members play leading roles in
various projects and fields. Below are brief summaries of the main results.

Experimental physics

XMASS: The XMASS collaboration has completed the refurbishment work to reduce the unexpected
background found during its commissioning. They have achieved about one order of magnitude reduction
of the background in a few keV region. XMASS started to take data on December 2013 and more than one
year of data was accumulated. The group is currently studying the seasonal modulation of light WIMPs and
the results will appear shortly. XMASS group has obtained a stringent limit on the bosonic super-WIMPs
that are interesting because the problem of the unwanted small galactic scale clumps seen in a simulation
of a development of the large-scale structure based on the cold dark matter scenario may be softened. The
paper “Search for Bosonic Superweakly Interacting Massive Dark Matter Particles with the XMASS-I
Detector” is selected as the Editors’ Suggestion of Physical Review Letters. The obtained limit surpasses
the existing astrophysical constraints, entering new territory. XMASS collaborators are currently designing
XMASS1.5, with 1 ton fiducial mass and sensitivity below 10~*cm? for WIMP nucleon spin-independent
Cross sections.

T2K: The T2K collaboration published the joint fit to the muon neutrino and electron neutrino candidates
with neutrino data collected through 2013. Through the combination with reactor neutrino measurements,
this result gives an exciting indication of CP violation in the lepton sector. It also provides the world's best
measurements of the atmospheric mixing parameters and muon neutrino to electron neutrino oscillations.
T2K also published a nhumber of new neutrino interaction and short baseline measurements using data
from its near detectors and Super-Kamiokande in FY2014. Perhaps the most exciting development of
FY2014 was the first data taken by T2K with the beam operating in antineutrino-enhanced mode. This data
will allow T2K to directly search for CP violation by comparing the rate of electron neutrino appearance to
electron antineutrino appearance. The first measurements using this antineutrino-enhanced data are in
progress and will be shown in FY2015. The Kavli IPMU members including H. Sobel and M. Hartz played
leading roles in the T2K experiment. T. Nakaya and M. Shiozawa were awarded the 6th Yoji Totsuka prize
for their contribution to the discovery of the third neutrino oscillation mode from muon neutrinos to
electron neutrinos.

KamLAND-Zen: Neutrinoless double beta decay is one of the clues to solve the mystery: why is our universe
made of matter? Or why does almost no antimatter exist in our universe? KamLAND-Zen is an experiment
to search for neutrinoless double beta decay in Xenon 136 and its detector is located 1000 m underground
in the Kamioka mine. The international team led by K. Inoue (PI of the Kavli IPMU and also Director of the
Research Center for Neutrino Science, Tohoku University) including A. Kozlov has reported the world best
limit for the effective Majorana neutrino mass. The team has further succeeded in reducing the dominant
background coming from Ag-110m by more than factor 10. And an improved upper limit for the effective
mass of 140 meV to 280 meV has been presented in the Neutrino 2014 conference. The expected
sensitivity after the stable data acquisition throughout the FY2014 should go below 100 meV.

EGADS: M. Vagins leads the project called EGADS (Evaluating Gadolinium’s Action on Detector System) for
studying the effects of dissolving gadolinium (Gd) salts in a water Cherenkov detector. R&D phase of the
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project is just about to be finished, and EGADS is being converted into the world’s most advanced
supernova neutrino detector. After refurbishing EGADS detector and upgrading the water filtration system,
the team has for the first time anywhere achieved — with dissolved gadolinium — salted water transparency
equivalent to the ultrapure water in Super-Kamiokande (SK). This is @ major breakthrough, and will allow
the highest possible efficiency for detection of supernova neutrinos. Indeed, EGADS now stands for
Employing Gadolinium to Autonomously Detect Supernovas. No one expected that Gd-loaded water (there
are 400 kg of gadolinium sulfate dissolved in the 200-ton EGADS tank) would ever be as transparent as
SK's ultrapure water. This has powerful implications for this new Gd-loading technology, since extremely
clear water is key to the success of all large water Cherenkov detectors. The team plans to upgrade the
front-end electronics and install a specialized computer to receive and analyze realtime data toward the
ultimate goal to alert the world that a supernova explosion is taking place anywhere in our galaxy within
one second of the first neutrino's arrival in EGADS. The team is moving forward to add gadolinium to
Super-Kamiokande, a project known as GADZOOKS! (Gadolinium Antineutrino Detector Zealously
Outperforming Old Kamiokande).

Belle II: The Kavli IPMU joined an accelerator-based particle physics experiment, Belle II at KEK, in 2012.
Several experimental observations in particle physics and astrophysics had given implications of a new
physics beyond the Standard Model of the particle physics. In Belle, the preceding experiment of the Belle
I, deviations in the observables from the Standard Model predictions had been indicated especially in the
B-meson decays mediated by the Flavor Changing Neutral Current, in which a much heavier particle
belonging to new physics can show up virtually. The Kavli IPMU team headed by T. Higuchi has increased
their contribution to the international collaboration of the Silicon Vertex Detector (SVD) of Belle II, which
will be used to locate the decay vertex of the B-mesons with the precision of ~100 4 m. The team has
succeeded to establish a reference procedure by the collaboration of the precision detector assembly that
places silicon sensors with position distortion within ~200 ¢ m in a 700mm long detector. The team has
also succeeded to assemble a detector comprised of an electrically functional sensor first time in the
collaboration, and had developed our knowledge of the electrical detector response to particles through
beta ray studies. In addition to the detector assembly works, the team takes responsibility to serve a
driving force of the SVD construction, installation, and operation together with software development in
order to contribute to the successful start of the Belle II data taking anticipated in 2018.

POLARBEAR, LiteBIRD: The Kavli IPMU joined POLARBEAR experiment for measuring the polarization of
cosmic microwave background in 2013. M. Hazumi (a joint professor of KEK and the Kavli IPMU) and N.
Katayama play a leading role in the experiment. The group first succeeded to measure CMB B-mode
polarization induced by the large-scale structure in the universe at 4.7c significance. The new receiver
POLARBEAR-2 will be mounted in early 2015. M. Hazumi, N. Katayama, E. Komatsu, H. Sugai also lead the
satellite mission LiteBIRD to be launched in 2022. The aim is detecting inflationary gravitational wave
B-mode to test the era before the big bang. LiteBIRD was selected as one of big academic research project
“Master plan 2014" by Science Council of Japan and also as one of ten new projects in the roadmap of large
research projects 2014 by MEXT. The mission design review and the system specification review will be
done in the 2015.

SuMIRe (HSC&PFS): SuMIRe (Subaru Measurement of Image and Redshifts) is a large-scale international
survey project aiming at uncovering the origin and future of the universe. This project is led by H.
Murayama as a core researcher (PI), the science group leader M. Takada, and the project manager N.
Tamura, both at the Kavli IPMU, involving both physicists and astronomers from the Academia Sinica
Institute for Astronomy and Astrophysics (ASIAA, Taiwan), Jet Propulsion Laboratory of NASA, California
Institute for Technology, Princeton University, Johns Hopkins University, Laboratoire d’Astrophysique
Marseille, Universidad Sao Paulo, the Laboratdrio Nacional de Astrofisica (LNA, Brazil), and the Max Planck
Institute for Astrophysics. A wide-field imaging camera Hyper Suprime-Cam (HSC), a new 900M-pixel
digital camera for Subaru Telescope, is one of the two subprojects of SuMIRe. The HSC team started the
science operation in March 2014, taking 300 nights of Subaru telescope for 5 years until 2019, which is the
largest ever survey program for the Japanese community. The science team is now reducing the first-year
HSC data and assessing the quality of the data, confirming that the data achieves an exquisite image
quality. The team is now working very hard to carry out the early-year science with the HSC data. Another
subproject of SuMIRe is the multi-object spectrograph, Prime Focus Spectrograph (PFS), aimed at making
the spectroscopic follow-up of HSC images. The PFS started manufacturing of its subcomponents, and aims
at starting the science operation in 2019, spending another 300 nights of Subaru Telescope. The
combination of HSC and PFS is unique and will enable us to examine the nature of dark matter and dark
energy, the evolution and origin of galaxies and the assembly history of the Milky Way and Andromeda
Galaxy.

SDSS: The 3rd phase of Sloan Digital Sky Survey (SDSS) finished and the Data Release 12 became public.
Baryon Oscillation Spectroscopic Survey (BOSS) group including our members place stringent upper limits
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on the neutrino mass and cosmic growth rate. A theoretical paper by S. Saito titled “Understanding
higher-order nonlocal halo bias at large scales by combining power spectrum with the bispectrum” aiming
to decode the gravitational evolution of dark matter halos is selected as Editors’ Suggestion of Physical
Review D. The 4th phase of SDSS started in July 2014. The Kavli IPMU has full access rights to the data.
K. Bundy is the PI of Mapping Nearby Galaxies at APO (MaNGA) project, which is one of the core programs
in SDSS IV and the members consist of 300 researchers from 60 countries. They study the internal
kinematic structure and composition of gas and stars by observing 10000 nearby galaxies in 6 year to
understand the life cycle of present day galaxies. MaNGA survey has started from July 2014 and
spectroscopy of 720 galaxies has been obtained and five papers have already been submitted (all of the
papers have been already published in Astrophysical Journal, Astronomical Journal or Monthly Notices of
Royal Astronomical Society). They are preparing for the analysis product including star formation and
ionization rate, which can be widely used in the astronomy community.

Theoretical Physics

Astronomy: Astronomers in the Kavli IPMU made discoveries of several important astrophysical events. The
group led by R. Quimby and M. Oguri discovered the gravitational lens magnifying a Type Ia supernova for
the first time. The paper has been published in Science and covered by more than 80 media worldwide.
The team led by M. Ishigaki and K. Nomoto found that the elemental abundance of the most iron-poor star
can be explained by elements ejected from supernova explosions of the universe’s first stars with 25-40
solar mass. This work is important to shed light on the nature of the first stars in our universe. Their work
was published in Astrophysical Journal Letter. The group led by G. Folatelli, M. Bersten and K. Nomoto
found evidence of a hot binary companion star besides a yellow supernova 2011dh. The existence of the
companion star was predicted by the group and supports their theoretical picture of supernova. The results
are published in Astrophysical Journal Letters and the press conference was held at Sep 11 in 2014.
There are also other two papers published in Science, “Large impacts around a solar-analog star in the era
of terrestrial planet formation” by H. Meng et al. (W. Rujopakarn), and “A chemical signature of
first-generation very massive stars” by W. Aoki, N. Tominaga et al.

Particle phenomenology: Phenomenological aspects of the pure gravity mediation (PGM) model have been
much developed this year by T. Yanagida, S. Matsumoto and M. Ibe together with postdoctoral researchers
and students at the Kavli IPMU. The PGM model has been proposed and developed in various studies in this
institute and now widely known to be one of the most attractive and successful models for physics beyond
the standard model. It has been clarified by the Kavli IPMU researchers that cosmic-ray electron and
positron anomalies reported by the Alpha Magnetic Spectrometer (AMS-02) collaboration could originate
from the decay of the wino dark matter within the PGM model (published in Physics Letter B). Very recently,
the AMS-02 collaboration has also reported the antiproton to proton ratio, and the data shows a tendency
toward the excess requiring a primary injection of antiprotons. The Kavli IPMU researchers have shown
that the tendency is very consistent with the annihilation of the wino dark matter (published in Physical
Review D). If this excess is confirmed with more data, the PGM model could be accepted as the true
physics theory beyond the standard model. Another way to test the PGM model is the indirect detection of
the wino dark matter by observing gamma rays from dwarf spheroidal galaxies (dSphs). The Kavli IPMU
researchers have shown that the wino dark matter could be definitely detected if the dark matter
distribution in each dSph is accurately determined. The work was published in Journal of High Energy
Physics (JHEP). This study is now being developed to an interdisciplinary study with several astrophysicists
of the Kavli IPMU toward the accurate determination of the dark matter distribution.

String Theory: Theoretical physicists in the Kavli IPMU are playing dominant roles in developing methods to
compute important observables in supersymmetric gauge theories exactly. K. Hori and collaborators
obtained an exact formula for supersymmetric partition functions in theories in one and two dimensions.
Apart from the importance in quantum field theory, the results are also relevant for string theory, since
two-dimensional theories can be used to study the dynamics of string worldsheets while one-dimensional
theories appear as effective description of BPS particles. With Francesco Benini, members of the Kavli IPMU
(R. Eager, Y. Tachikawa and K. Hori) obtained an exact formula for the elliptic genus of two-dimensional
gauge theories. This work started when Benini visited the Kavli IPMU and the full version is published in
Communications in Mathematical Physics in February 2015. It already has numerous applications in string
theory and M theory, such as test of duality and enhanced symmetry. K. Hori extended this work to
computation of Witten index in a general gauged quantum mechanics (published in JHEP in January 2015),
with visitors to the Kavli IPMU (H. Kim and P. Yi). They obtained a general formula for the index at each
chamber in the space of Fayet-Iliopoulos parameter, and clarified the physics of the change of the index as
the parameter goes across walls between chambers. This work is important to understand the degeneracy
of BPS states in four-dimensional theories, and is expected to have application in black hole microstate
counting.
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Mathematics

Mathematics of the Kavli IPMU covers various active subjects in arithmetic, algebraic, complex and
symplectic geometry and representation theory with deep connections with theoretical physics in particular
with the string theory. The works done by the Kavli IPMU members in 2014 are listed in the following.

M. Kapranov (with M. Kontsevich and Y. Soibelman) established a relationship between the “algebra of
infrared” approach to Landau-Ginzburg models and the secondary polytopes introduced much earlier by
himself, I. Gelfand and A. Zelevinsky (arXiv:1408.2673). M. Kapranov further (with V. Schechtman)
proposed a categorification of the concepts of perverse sheaves (arXiv:1403.5800, arXiv:1411.2772). M.
Kapranov (with S. Pimenov) introduced and studied derived varieties of complexes, objects of derived
algebraic geometry that can be used as building blocks for constructing various moduli spaces, and
established the fact that these varieties are “spherical” (arXiv:1504.00339).

Y. Toda showed that the moduli stacks of Bridgeland semistable objects on smooth projective 3-folds are
proper algebraic stacks of finite type, if they satisfy the Bogomolov-Gieseker inequality conjecture proposed
by A. Bayer, E. Macri and himself about four years ago. This result is applied to define Donaldson-Thomas
invariants counting Bridgeland semistable objects on smooth projective Calabi-Yau 3-folds satisfying the BG
inequality conjecture, for example on étale quotients of abelian 3-folds (joint work with D. Piyaratne,
arXiv:1504.01177).

A. Bondal (with A. Zhdanovskiy) proved that the variety of mutually unbiased pairs of bases is given by
critical points of a potential with explicit formula and has a relation to Landau-Ginzburg potentials related to
Fano varieties. A. Bondal (with A. Bodzenta) gave an explicit description of the derived null category for a
birational morphism of smooth surfaces by means of discrepancy sheaves. A. Bondal (with A. Rosly) proved
that the derived category of sheaves of modules with coherent cohomology on a generic three-dimensional
complex torus is not equivalent to the derived category of coherent sheaves. They further proved that the
homotopy category of dbar-superconnections on a non-compact smooth complex-analytic manifold is
equivalent to the derived category of bounded restricted complexes of modules with coherent cohomology
(application to Chern classes) (these works in progress).

T. Abe tried to formulate differential geometric interpretation of Bayer-Macri-Toda's conjecture, which
should be regarded as a generalization of Uhlenbeck-Yau's result, where it is well-known that
Bogomolov-Gieseker type inequality is a consequence of Uhlenbeck-Yau's existence theorem of
Hermitian-Einstein metric. T. Abe obtained a reasonable candidate for rank 1 vector bundle, but more
general situation is yet to be investigated (these works in progress).

K. Saito has shown that the skew-growth function for the monoid of square matrices with coefficients in a
principal ideal domain has the Euler product expansion (published in Journal of Algebra). Based on the
description of primitive forms for weighted homogeneous singularities, K. Saito (with S. Li, C. Li and Y.
Schen) worked out on the LG-FJRW mirror symmetry for the 14 unimodular exceptional singularities
(arXiv:1405.4530, accepted for publication in Journal of the European Mathematical Society and also
published in RIMS-Kokyuroku 1918 (2014) pp.59-70). K. Saito is establishing the analytic framework of
primitive forms for multiple critical points case, and has shown the coherence of the direct image of relative
de-Rham complex under a topological assumption, where he introduced a new concept Koszul de-Rham
algebra, generalizing the concept of Koszul resolution (arXiv:1502.04872).

T. Milanov has 3 results in his general goal to understand Gromov-Witten invariants via the representation
theory of vertex algebras. First, in 2014 in a joint paper with H.-H. Tseng and Y. Shen, he managed to
express the vertex operators in his construction in terms of Iritani’s integral structure (arXiv:1401.5778,
submitted to Geometry and Topology). In 2015, he managed to establish a very difficult technical result
about the phase factors of the product of two vertex operators (arXiv:1502.07444, submitted to the
Proceeding of the workshop “Primitive Forms and Related Subjects”, Kavli IPMU, Feb. 2014). Finally, he
proved the existence of a global spectral curve for the Eynard-Orantin recursion of an ADE singularity
(arXiv:1501.03677, submitted to Communications in number theory and physics). In particular, he
managed to express the phase factors in terms of the so-called Bergmann kernel of the spectral curve. This
result suggests that his approach to Gromov—Witten theory via vertex algebras is part of a more general
framework of conformal field theories (with central charge 1).

The paper by T. Kobayashi “Minimal representations via Bessel operators” was awarded the 2015 Journal of
the Mathematical Society of Japan (JMSJ) outstanding paper prize. K. Saito and T. Kohno held a workshop
“Towards Quantum Primitive Form Theory” as a joint program of the Kavli IPMU and the Frontiers of
Mathematical Sciences and Physics (FMSP) program. The workshop covers recent developments related to
period maps for primitive forms, which lead to understanding of the quantization of primitive forms.
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2. Advancing fusion of various research fields

We hold tea time “daily” as the only duty for the members of the Institute. The teatime provides a great
opportunity for researchers from different fields to talk with each other in a relaxed mood and to come up
with new ideas. One of the successful examples is the work of the magnification of a supernova by
gravitational lensing, the idea of which was born from the teatime discussion by the astronomer R. Quimby,
the mathematician M. Werner, and the physicist M. Oguri.

The Kavli IPMU has started a new CREST project funded by Japan Science and Technology Agency (JST) in
collaboration with the Institute of Statistical Mathematics (ISM), U. Tsukuba, and NTT communications. In
coming 5 years, a large data amounting 25 trillion pixel data from Subaru telescope is anticipated in the
Hyper Suprime-Cam projects, which aim for mapping the dark matter distribution in the universe. We
explore the new frontier of astrostatistics combining statistics with astrophysics to analyze the big data. The
new research project will provide new synergies between statistics, astronomy, and mathematics.

H. Murayama collaborated with a condensed matter physicist, H. Watanabe, to show that the momentum
operators do not commute for certain topological solitons in quantum field theories without external fields,
which means that one cannot specify their momentum. Their paper was published in Physical Review Letters.
Quantum entanglement has emerged as an important concept both in quantum gravity and in condensed
matter physics. H. Ooguri, in collaboration with a mathematician, M. Marcolli, and graduate students, J. Lin
and B. Stoica, published a paper entitled “Tomography from Entanglement”, in which they made significant
progress in understanding how holographic spacetime emerges from information-theoretic data on the
boundary. In particular, they discovered a formula to express the local energy density in the gravitational
theory using quantum entanglement data in the boundary theory. Their paper has been accepted for
publication in Physical Review Letters with distinction as Editor's Suggestion. In another project with
information theorists, H. Ooguri has discovered a complete set of entanglement inequalities that
characterizes quantum field theories with semi-classical gravitational duals with smooth geometry. Their
paper on holographic information inequalities will appear soon. R. Meyer has written a series of papers to
describe condensed matter systems, such as fractional quantum Hall systems, the Bose-Hubbard model, and
anisotropic insulators, using the holography. H. Ooguri and R. Meyer, together with M. Oshikawa at the
Institute for Solid State Physics (ISSP) and others, are planning a Focus Week at the Kavli IPMU in May to
inspire further collaborations between high energy theorists and condensed matter theorists.

We regularly hold interdisciplinary seminars. In FY2014, we held 79 mathematics-string (MS) theory
seminars, and 91 astronomy-cosmology-particle physics (ACP) seminars (astronomy-particle
physics-experimental physics-cosmology (APEC) seminars after October 2014) in addition to 54 special
seminars and monthly colloquia. We hosted an interdisciplinary symposium “Frontiers of Theoretical Science
— MATTER, LIFE and COSMOS -" organized jointly by the Kavli IPMU, Riken ITHES (interdisciplinary
Theoretical Science Group), and Osaka TSRP (Theoretical Science Research Project). The research
cooperation is founded on two bilateral agreements between the Kavli IPMU and iTHES and between Osaka
TSRP and iTHES respectively, and first manifestation of the cooperation among the three research institute
to pursue theoretical study on a broad range of science. The Kavli IPMU speakers were H. Murayama,
H. Ooguri, and 3 young researchers. The symposium attracted more than a hundred keen participants and
provided hope for fruitful cooperation among three institutes in future. We also held the 24th workshop on
General Relativity and Gravitation in Japan (JGRG) organized by S. Mukohyama together with T. Fujita and
R. Namba. The aim of the workshop was comprehensive understanding of the General Relativity and gravity
through various approaches. The symposium had 180 attendees from 15 different countries with 9 invited
talks and 67 contributed talks covering a broad range of topics in both observational and theoretical aspects
of cosmology and string theory.

3. Globalization of the institution
* Describe what's been accomplished or recognized in the efforts to raise the center’s international recognition

as a genuine top world-level research institute, along with innovative efforts proactively being taken in

accordance with the development stage of the center, including the following points, for example:

- Efforts being developed based on the analysis of number and state of world-leading, frontline researchers;
number and state of visiting researchers; exchanges with overseas entities

- Proactive efforts to raise the level of the center’s international recognition

- Efforts to make the center into one that attracts excellent young researchers from around the world (such
as efforts fostering young researchers and contributing to advancing their career paths)
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From the development stage, we have made effort to bring top-level leaders and talented young researchers
from the world. We have established a fascinating research environment where researchers of different
fields work together toward common goals. All of our 18 Principal Investigators (4 non-Japanese: 22%) are
world-leading scientists. Other faculty members also play a leading role in each field and include PIs of big
international projects of Belle II, EGADS, Kamland-Zen, SuMIRe, and SDSS IV/MaNGA. In 2014, we also
added world-leading scientists to our new faculty members. Joint Prof. M. Hazumi, professor of KEK, is a
principal investigator of the LiteBIRD project aiming for detecting inflationary gravitational wave. Y. Nomura,
a professor of Berkeley, is well known in the field of a particle physics and cosmology. N. Yoshida is
reappointed as a joint faculty member with Faculty of Science of UTokyo. We are proud of having attracted
Mikhail Kapranov, a full professor at Yale, to our new faculty member. He is a distinguished mathematician
and a leader in higher category theory. The appointment significantly boosts our international standing.

A large fraction of our researchers are non-Japanese. Out of 255 member researchers including faculty,
postdoc, affiliate members, and long-time visitors, 105 (41%) are non-Japanese. During FY2014, we had
928 (1689) visitors (the numbers in the parentheses take into account multiple visits). Among them, 471
(549) are international and many of them are world-class scientists. The Kavli IPMU has been a key hub of
exciting intellectual exchange. We also invited a number of prominent researchers to give lectures and
seminars including Edward Witten (Fields Medalist, Prof. of Institute for Advanced Study (IAS)), Freeman
Dyson (Prof. Emeritus of IAS), Peter Goddard (Prof. of IAS) and Rashid Sunyaev (Kyoto Prize, Director of
Max-Planck Institute for Astrophysics).

Our JSPS proposal “Program for Advancing strategic international networks to accelerate the circulation of
talented researchers” has been accepted. This program promotes exchanges of talented young researchers
between the Kavli IPMU and world-top class foreign universities/institutes for long-term.

The Kavli IPMU hosted 13 international conferences and workshops in the broad range of fields:
mathematics, string, theoretical astronomy, cosmology, galaxies, the Hyper-Kamiokande project and the
T2K experiment. Among 884 participants in total, 313 were from foreign institutions. Holding conferences in
the Kavli IPMU are important to raise our visibility in the international community and to show our leading
role in different fields.

The Kavli IPMU researchers are encouraged to spend 1-3 months in the foreign institutes. This provides
great opportunities for collaborative works and raises the visibility of the Kavli IPMU works. They presented
numerous seminars and talks at both foreign and domestic institutions and conferences.

So far the Kavli IPMU signed 16 cooperative research agreements or memorandum of understanding (MOU).
Faculty members in Berkeley stayed in the Kavli IPMU for the collaboration based on the developing strategic
partnership. U Tokyo has a strategic partnership with Princeton to support the collaboration in research and
boost interdisciplinary scholarship. The Kavli IPMU and Princeton has collaboration on the SuMIRe project for
many years. The exchange program provides great opportunities for students at both universities and
enforces the globalization of U Tokyo.

We recruit the brightest young people from the world as postdoctoral researchers and provide them with the
best research environment so that they can conduct outstanding research. In 2014 winter, the Kavli IPMU
obtained 766 applicants in total for the postdoctoral positions including Kavli fellows and new CREST fellows
and 92% of them are from outside Japan. It is also noted that we attracted 7 new JSPS postdoctoral fellows.
In total 19 new postdocs will join in FY2015.

Affiliation at the Kavli IPMU is now a successful career path. Our faculty member, S. Mukohyama was
recruited as Professor at Kyoto University. Out of 26 postdocs left from the Kavli IPMU in FY2014, 9 got
faculty positions, and 13 got another postdoctoral positions in top universities including Stanford, Cambridge,
and Imperical College London. Our postdoc M. Werner moved to Hakubi Assistant Professorship at Kyoto
University, contributing to globalization of Japanese academia.

4. Implementing organizational reforms
* If innovated system reforms generated by the center have had a ripple effect on other departments of the
host institutions or on other research institutions, clearly describe in what ways.

The Kavli IPMU has achieved many reforms including non-traditional tenure positions, merit-based salary
system, “nenpo” system, Kavli endowment and naming. Our successful system reforms are expected to
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spread to the rest of the University and other research institutions to help boost the overall competitiveness
of Japan on the global scale.

The first internal cross appointment for Prof. N. Yoshida between the faculty of science of the University of
Tokyo and the Kavli IPMU started. The duty is 60% for the UT faculty and the rest of 40% is for the Kavli
IPMU, in which he mainly works on the CREST project as PI. Such cross appointments enable more flexible
time management, focusing on research depending on the schedule, and promoting interdisciplinary studies.
The joint appointment for Prof. M. Hazumi between KEK (80%) and the Kavli IPMU (20%) has also started.
He is the PI of the LiteBIRD experiment aiming for detecting primordial gravitational wave generated before
big bang. This appointment consolidates the connection with KEK.

5. Efforts to secure the center’s future development over the mid- to long term
* Please address the following items, which are essential to mid- to long-term center development:

- Future Prospects with regard to the research plan, research organization and PI composition; prospects
for the fostering and securing of next-generation researchers
- Prospects for securing resources such as permanent positions and revenues; plan and/or implementation
for defining the center's role and/or positioning the center within the host institution's institutional structure
- Measures to sustain the center as a world premier international research center after program funding
ends (including measures of support by the host institution)

We strengthen our current fields and mutual collaborative works more, and open new research fields of CMB
and statistics. We hired M. Hazumi as a professor on a joint appointment with KEK, who is the PI of CMB
polarization experiments of POLARBEAR?2 and LiteBIRD. The new JST CREST project in collaboration with the
Institute for the Statistical Mathematics brings new areas and tools of statistics and provides interdisciplinary
connection with mathematics and astronomy projects. This creates new synergies among the field beyond
our expectations at the launch of the institute.

We try to attain sufficient stability of the organization so that we can bring our research objectives beyond
the WPI funding. UTokyo recognizes that the Kavli IPMU is world premier status. J. Hamada, the president of
UTokyo, remarked “Kavli IPMU is our treasure”. UTokyo promises on a permanent basis to sustain the Kavli
IPMU at the current size after the WPI funding. TODIAS, established by UTokyo to house the Kavli IPMU as
a permanent institute, received ¥200M per year permanent funding from MEXT starting from this year and
MEXT have given us 4 tenure posts. As a result of the MEXT funding, Kavli foundation agreed to increase the
endowment from ¥900M to ¥1500M (exchange rate: $1=¥120). UTokyo agreed to provide 9 tenure positions
of president’s discretion by the end of FY2016 and 5 positions have been already secured. In the extension
period, we plan to move PIship to younger researchers.

6. Others

* In addition to the above 1-5 evaluation items, only if there is anything else that deserves mention regarding
the center project’s progress, please note it.

On the occasion of CERN’s 60th anniversary, Director Murayama delivered a speech titled “Science for peace
and development today and tomorrow"” at United Nations (UN) Headquarters in New York. He remarked that
basic scientific research is a true peacemaker for humankind and appealed for the need to make places to
unify all people toward common goals of science. He named “The Institute for the Physics and Mathematics
of the Universe” to be the place open to anybody irrespective of origins to do research on the mystery of the
universe. His speech is broadcast in UN Web TV and spreads the spirit of founding the Kavli IPMU worldwide.

The Kavli IPMU and Hamamatsu Photonics K.K. established the Endowed Research Unit: Dark side of the
Universe. This is the first endowed research unit for the field of fundamental science in UTokyo to strengthen
the discussions between researchers in fundamental physics and engineers in the company. K. Nomoto, our
project professor, received the title of Hamamatsu Professor.

The Kavli IPMU has uploaded 40 videos in YouTube by introducing their own research for general audience
since 2009. Social network service (SNS) such as Twitter and Facebook now has become important tools to
share latest scientific information and to exchange the scientist’s view. H. Murayama and many other
members use SNS tools to introduce the news in the Kavli IPMU, which help raise the visibility of the institute.
Scientific works by Kavli IPMU members has covered by media 366 times. We have many outreach activities
and the number of audience is more than 4700. H. Murayama and H. Ooguri wrote many scientific books and
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the published number of copies reaches 750,000. H. Ooguri was awarded the Kodansha Prize for Science
Books for his popular science book “Introduction to Superstring Theory”.

7. Center’s response to the results of the FY2014 follow-up (including the results of the site
visit)

* Note how the center has responded to the results of FY2014 follow-up. However, if you have already

provided this information, please indicate where in the report.

Recommendations from FY 2014 follow-up

1a) Since having students in Kavli IPMU is a necessity especially in its experimental program, it might
consider jump-starting a graduate school program by partnering with a foreign university that can supply
many good students.

The Kavli IPMU has research partnership with Princeton and Berkeley on the basis of memorandum of
understanding (MOU) and the student exchange is increasing. We also proceed to take partnership with
Oxford University and accept students to do their PhD research at the Kavli IPMU. We will make a serious
attempt to create a new international graduate program to activate vigorous student exchanges. In the
extension period, we propose to make a major attempt to create the Kavli Graduate School for the
Physics and Mathematics of the Universe to attract highly selected students from the world.

1b) Incorporating novel statistical procedures in large astronomical data analysis, and paying attention to
quality assurance of the data are both absolutely necessary.

Yes. The new JST CREST program has started from Oct 2014 by taking partnership with the Institute for
the Statistical Mathematics (ISM). The Kavli IPMU offers a high-quality datasets of Subaru and ISM use
their state-of-art statistical tools to analyze it. We already held a number of meetings.

1c) Collaboration with the Institute for The Statistical Mathematics is an excellent first step.

Thank you. The Kavli IPMU will gain access to state-of-the-art expertise in statistical methods. The ISM
group will gain access to real-life data. Both groups have win-win relationship.

Advice/recommendations from site visit report

2a) Creative measures must be taken to allow associate and assistant professors to act (at least as effective)
advisors of Ph.D. students. This was repeatedly recommended by the working group in the past. While the
situation is improving slightly, we find that it is still far from ideal. A similar remark applies to the students
themselves: We strongly encourage UTokyo and Kavli IPMU to find ways to attract the best graduate
students from around the world. A special drive should go towards identifying and fostering gifted female
students.

We agree with the importance of giving assistant and associate professors opportunities to work with
graduate students. Our Associate Professors Taizan Watari and Yukinobu Toda are advising graduate
students already. Associate Professors Shigeki Matsumoto and Simeon Hellerman, though not a formal
member of the graduate school of science, have been working with graduate students from the University
of Tokyo. Assistant Professors John Silverman and Alexie Leauthaud have been working with graduate
students from Nagoya and Tohoku Universities. The new scheme to bring in graduate students from
Oxford will provide opportunities to Full Professor Mark Vagins and Assistant Professor Mark Hartz
starting the fall 2016. Appointment of our first female faculty member, Leauthaud, should help fostering
female students. We have attracted one female graduate student working with Prof. Takada.

2b) Since having students at Kavli IPMU is very important especially for experimental program, Kavli IPMU
might consider jump-starting the graduate school program by partnering with another foreign university,
which can supply many good students.

This question is same as a recommendation from FY2014 follow-up and we have already answered in 1a.

2¢) We recommend that, at reviews and presentations, the science advances made by Kavli IPMU be put in
a global perspective. Increasingly forefront experiments are international collaborations, and the role of Kavli
IPMU may not be completely unique. For example: the current Dark Energy Survey will be able to constrain
the sum neutrino mass to the same precision as HSC+PFS soon - this was not mentioned; Future optical,
infrared, and CMB experiments on the ground and in space will do much better — this was not mentioned.
10
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Thanks for your comments. A difficulty in fair comparison with other projects is the difference in handling
systematics, which substantially changes the expected power to constrain cosmological parameters such
as neutrino mass. We again stress that the uniqueness of PFS is its high number density of galaxies
2200/sqg.degs (cf. ~140 for 2.5m BOSS and ~700 for 4m DESI), which enables the BAO studies in a broad
range of redshifts (0.6<z<2.6) to carefully see the transition from cosmic deceleration to acceleration.
BAO studies at z>1.6 using near infrared arm is very unique until the satellite mission WFIRST/AFTA
survey comes around 2025. Combination of HSC with PFS enables us first high-precision cosmological
analysis using galaxies because HSC lensing information substantially reduce the systematic uncertainty
in galaxy biasing and Fingers-of-God effect.

2d) The proposal to appoint young on-site PIs is welcome.
We appreciate the comment.

2e) When we evaluate the Kavli IPMU'’s success in a large experimental project, we would ask the following
question: “*Was it possible to succeed in this experiment without the contribution from Kavli IPMU?". In the
following projects: (1) SuperKEKB experiment; (2) The project which required appointment of PI's from
FNAL and LHC, we were not convinced if, in the future, we would be able to answer “no” to the above
question upon completion of these experiments.

The Kavli IPMU group headed by T. Higuchi plays a key role in the SuperKEKB experiment by assembling
the silicon vertex detector (SVD), which is essential for the super-precise measurements of B-meson
decay vertices. The Kavli IPMU provides him an environment to focus on conducting research. On the 1st
floor in the Kavli IPMU building, we have built the facility including a class-1000 clean room, 3D
coordinate measuring device, wire-pull tester and its automatic wire-border for developing the detector.
The collaborators from other institutes also use this facility. The group's responsibility in the experiment is
crucial and we can confidently say that the contribution from the Kavli IPMU is critical to the success of
the experiment. We are attracting a female professor in HEP, Young-Kee Kim (a former deputy director of
Fermi National Accelerator Laboratory) as our new PI in the near future to increase our contribution also
in LHC and future accelerators.

2f) From the beginning of the WPI program, we urged that Japanese PI’s should be sennin (full time) or split
appointment rather than kennin (on loan from another department). Two important PIs did not attend this
review due to the fact that they had important business at their respective home institution. It shows that
their loyalty remains with their employer. We also note that intramural split appointment between Komaba
and Kavli IPMU still has not been realized in spite of our strong recommendations. It is a pity, as Kavli IPMU
has to compete with other institutes whose researchers are full time.

The cross or joint appointments are not easy to achieve because the partner institution needs to agree
with the arrangements. U Tokyo made a joint appointments within the University possible in 2014 only for
TODIAS, and we have attracted N. Yoshida to start an internal cross appointment between the Faculty of
Science and the Kavli IPMU with split effort of 60/40%. M. Hazumi is on a joint appointment between KEK
and the Kavli IPMU with a split effort of 80/20%. We will pursue similar appointments especially focusing
on Komaba.

29) Incorporating novel statistical procedures in astronomy big data analysis will be very challenging. The
researchers should pay attention to quality assurance of the data in the statistical procedure.

This question is same as the recommendation from FY2014 follow-up and the answer is in 1b.

2h) To further expand its interdisciplinary activities, we recommend that Kavli IPMU seeks exchange of ideas
with the humanities, in particular with philosophers and cultural scientists.

This is a very interesting suggestion. Philosophy is intrinsically the basis of physics and mathematics and
shares a common goal to seek fundamental questions: what is the Universe made of? where do we come
from? Collaboration with philosophers and sharing their ideas provides good opportunities to rethink the
questions from the bottom up. As a part of such trans-disciplinary activities, we held a public event
named “Science Onsen”, a Japanese version of science cafe, in Kashiwa open campus and also JST
Science Agora. The purpose is to get scientists to describe what makes science interesting while talking to
a professional working in a field different from their own. In this event, M. Yamazaki (assist. prof. of the
Kavli IPMU, theoretical physicist) talked with Rieko Shiga (photographer) and Yusuke Asai (painter) and
exchanged their ideas on the relationship between science and art. These events are very interesting
opportunities because such collaboration rarely happens. We plan to create opportunities for dialogs with
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philosophers and researchers in humanities.
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Appendix 1

List of Center’'s Research Results and Main Awards

A. Refereed Papers
List only the Center’s papers published in 2014. (Note: The list should be for the calendar year, not the fiscal
year.)

(1) Divide the papers into two categories, A and B.

A. WPI papers
List papers whose author(s) can be identified as affiliated with the WPI program (e.g., that state the
name of his/her WPI center). (Not including papers whose acknowledgements contain the names of
persons affiliated with the WPI program.)

B. WPI-related papers
Among papers published in 2014, list those related to the WPI program but whose authors are not noted
in the institutional affiliations as WPI affiliated. (Including papers whose acknowledgements contain the
names of researchers affiliated with the WPI program.)

Note: On 14 December 2011, the Basic Research Promotion Division in MEXT’s Research Promotion
Bureau circulated an instruction requiring paper authors to include the name or abbreviation of their WPI
center among their institutional affiliations. As some WPI-affiliated authors of papers published up to
2011 may not be aware of this requirement, their papers are treated as “WPI-related papers.” From 2012,
however, the authors’ affiliations must be clearly noted and only category A papers will be listed.

Newly selected centers are to list papers under category C below (in addition to categories A and B above).

(2) Method of listing paper
- List only referred papers. Divide them into categories (e.g., original articles, reviews, proceedings).
- For each, write the author name(s); year of publication; journal name, volume, page(s), and article title.
Any listing order may be used as long as format is the same. (The names of the center researchers do not
need to be underlined.)
- If a paper has many authors (say, more than 20), all of their names do not need to be listed.
- If the papers are written in languages other than English, divide them into language categories when listing
them.
- Assign a serial number to each paper to be used to identify it throughout the system.

(3) Submission of electronic data
- In addition to the above, for each paper provide a .cvs file output from the Web of Science (e.g.) or other
database giving the paper’s raw data including Document ID. (Note: the Document ID is assigned by paper
database.)
- These files do not need to be divided into paper categories.

(4) Use in assessments
- The lists of papers will be used in assessing the state of WPI project’s progress in FY 2014.
- They will be used as reference in analyzing the trends and states of research in all the WPI centers, not to
evaluate individual researcher performance.
- The special characteristics of each research domain will be considered when conducting assessments.

(5) Additional documents
After all documents, including these paper listings, showing the state of research progress have been
submitted, additional documents may be requested.

Order of Listing

A. WPI papers
1. Original articles
2. Review articles
3. Proceedings
4. Other English articles
5. Articles written in other than English

B. WPI-related papers
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Appendix 1

1. Original articles

2. Review articles

3. Proceedings

4. Other English articles

5. Articles written in other than English

WPI papers
1. Original articles

No. Author names and details

Spontaneously broken non-Abelian gauge symmetries in nonrelativistic systems
1 Watanabe, Haruki; Murayama, Hitoshi
PHYSICAL REVIEW D 90(12), 121703, DEC 30 2014

Holographic interpolation between a and F
2 Kawano, Teruhiko; Nakaguchi, Yuki; Nishioka, Tatsuma
JOURNAL OF HIGH ENERGY PHYSICS (12), 161, DEC 29 2014

Gain monitoring of telescope array photomultiplier cameras for the first 4 years of operation
Shin, B. K. et al.

3 NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-ACCELERATORS
SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT 768, pp.96-103, DEC 21
2014

THE FINAL FATE OF STARS THAT IGNITE NEON AND OXYGEN OFF-CENTER: ELECTRON
CAPTURE OR IRON CORE-COLLAPSE SUPERNOVA?

4 Jones, Samuel; Hirschi, Raphael; Nomoto, Ken'ichi
ASTROPHYSICAL JOURNAL 797(2), 83, DEC 20 2014
THE ZURICH ENVIRONMENTAL STUDY (ZENS) OF GALAXIES IN GROUPS ALONG THE
COSMIC WEB. V. PROPERTIES AND FREQUENCY OF MERGING SATELLITES AND CENTRALS
5 IN DIFFERENT ENVIRONMENTS

Pipino, A.; Cibinel, A.; Tacchella, S.; Carollo, C. M.; Lilly, S. J.; Miniati, F.; Silverman, J. D.;
van Gorkom, J. H.; Finoguenov, A.
ASTROPHYSICAL JOURNAL 797(2), 127, DEC 20 2014

Dynamical fractional chaotic inflation
6 Harigaya, Keisuke; Ibe, Masahiro; Schmitz, Kai; Yanagida, Tsutomu T.
PHYSICAL REVIEW D 90(12), 123524, DEC 17 2014

Joint likelihood function of cluster counts and n-point correlation functions: Improving their
power through including halo sample variance

Schaan, Emmanuel; Takada, Masahiro; Spergel, David N.

PHYSICAL REVIEW D 90(12), 123523, DEC 17 2014

Linear programming analysis of the R-parity violation within EDM-constraints
8 Yamanaka, Nodoka; Sato, Toru; Kubota, Takahiro
JOURNAL OF HIGH ENERGY PHYSICS (12), 110, DEC 16 2014

Understanding higher-order nonlocal halo bias at large scales by combining the power
spectrum with the bispectrum

9 Saito, Shun; Baldauf, Tobias; Vlah, Zvonimir; Seljak, Uros; Okumura, Teppei; McDonald,
Patrick

PHYSICAL REVIEW D 90(12), 123522, DEC 16 2014

The University of Tokyo -2




Appendix 1

10

Regularized cosmological power spectrum and correlation function in modified gravity
models

Taruya, Atsushi; Nishimichi, Takahiro; Bernardeau, Francis; Hiramatsu, Takashi; Koyama,
Kazuya

PHYSICAL REVIEW D 90(12), 123515, DEC 12 2014

11

Q-ball dark matter and baryogenesis in high-scale inflation
Kasuya, Shinta; Kawasaki, Masahiro
PHYSICS LETTERS B 739, pp.174-179, DEC 12 2014

12

R-symmetric axion/natural inflation in supergravity via deformed moduli dynamics
Harigaya, Keisuke; Ibe, Masahiro; Yanagida, Tsutomu T.
PHYSICS LETTERS B 739, pp.352-356, DEC 12 2014

13

Measurement of the Inclusive Electron Neutrino Charged Current Cross Section on Carbon
with the T2K Near Detector

Abe, K. et al.

PHYSICAL REVIEW LETTERS 113(24), 241803, DEC 11 2014

14

ACCELERATED EVOLUTION OF THE Ly alpha LUMINOSITY FUNCTION AT z greater than or
similar to 7 REVEALED BY THE SUBARU ULTRA-DEEP SURVEY FOR Ly alpha EMITTERS AT
z=7.3

Konno, Akira; Ouchi, Masami; Ono, Yoshiaki; Shimasaku, Kazuhiro; Shibuya, Takatoshi;
Furusawa, Hisanori; Nakajima, Kimihiko; Naito, Yoshiaki; Momose, Rieko; Yuma, Suraphong;
Iye, Masanori

ASTROPHYSICAL JOURNAL 797(1), 16, DEC 10 2014

15

THE HYDROGEN-POOR SUPERLUMINOUS SUPERNOVA iPTF 13ajg AND ITS HOST GALAXY
IN ABSORPTION AND EMISSION

Vreeswijk, Paul M. et al.

ASTROPHYSICAL JOURNAL 797(1), 24, DEC 10 2014

16

UNDERSTANDING THE UNIQUE ASSEMBLY HISTORY OF CENTRAL GROUP GALAXIES
Vulcani, Benedetta; Bundy, Kevin; Lackner, Claire; Leauthaud, Alexie; Treu, Tommaso; Mei,
Simona; Coccato, Lodovico; Kneib, Jean Paul; Auger, Matthew; Nipoti, Carlo
ASTROPHYSICAL JOURNAL 797(1), 62, DEC 10 2014

17

Multivariate regression analysis of gravitational waves from rotating core collapse
Engels, William J.; Frey, Raymond; Ott, Christian D.
PHYSICAL REVIEW D 90(12), 124026, DEC 8 2014

18

Entropy of conformal perturbation defects
Konechny, Anatoly; Schmidt-Colinet, Cornelius
JOURNAL OF PHYSICS A-MATHEMATICAL AND THEORETICAL 47(48), 485401, DEC 5 2014

19

Kiso Supernova Survey (KISS): Survey strategy
Morokuma, Tomoki et al.
PUBLICATIONS OF THE ASTRONOMICAL SOCIETY OF JAPAN 66(6), 114, DEC 2014

21

Hidden axion dark matter decaying through mixing with QCD axion and the 3.5 keV X-ray
line

Higaki, Tetsutaro; Kitajima, Naoya; Takahashi, Fuminobu

JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS (12), 4, DEC 2014

22

A new quasidilaton theory of massive gravity
Mukohyama, Shinji
JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS (12), 11, DEC 2014

23

Cosmological tests using redshift space clustering in BOSS DR11
Song, Yong-Seon; Sabiu, Cristiano G.; Okumura, Teppei; Oh, Minji; Linder, Eric V.
JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS (12), 5, DEC 2014
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The Giant Gemini GMOS survey of z(em) > 4.4 quasars - I. Measuring the mean free path
across cosmic time
Worseck, Gabor; Prochaska, J. Xavier; O'Meara, John M.; Becker, George D.; Ellison, Sara L.;

24 Lopez, Sebastian; Meiksin, Avery; Menard, Brice; Murphy, Michael T.; Fumagalli, Michele
MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY 445(2), pp.1745-1760, DEC 1
2014
First results of the Belle II Silicon Vertex Detector readout system
25 Friedl, M. et al.
JOURNAL OF INSTRUMENTATION 9, C12005, DEC 2014
LATE-STAGE GALAXY MERGERS IN COSMOS TO z similar to 1
Lackner, C. N.; Silverman, J. D.; Salvato, M.; Kampczyk, P.; Kartaltepe, J. S.; Sanders, D.;
26 Capak, P.; Civano, F.; Halliday, C.; Ilbert, O.; Jahnke, K.; Koekemoer, A. M.; Lee, N.; Le
Fevre, O.; Liu, C. T.; Scoville, N.; Sheth, K.; Toft, S.
ASTRONOMICAL JOURNAL 148(6), 137, DEC 2014
Super-sample signal
27 Li, Yin; Hu, Wayne; Takada, Masahiro
PHYSICAL REVIEW D 90(10), 103530, NOV 25 2014
Phase locked inflation. Effectively trans-Planckian natural inflation
28 Harigaya, Keisuke; Ibe, Masahiro
JOURNAL OF HIGH ENERGY PHYSICS (11), 147, NOV 25 2014
Topological Higgs inflation: Origin of Standard Model criticality
29 Hamada, Yuta; Oda, Kin-ya; Takahashi, Fuminobu
PHYSICAL REVIEW D 90(9), 97301, NOV 21 2014
The silicon strip vertex detector of the Belle II experiment
Onuki, Yoshiyuki
30 NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-ACCELERATORS
SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT 765, pp.99-102, NOV 21
2014
Abundance stratification in Type Ia supernovae - IV. The luminous, peculiar SN 1991T
Sasdelli, Michele; Mazzali, P. A.; Pian, E.; Nomoto, K.; Hachinger, S.; Cappellaro, E.; Benetti,
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2014

440

SN 2009N: linking normal and subluminous Type II-P SNe

Takats, K. et al.

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY 438(1), pp.368-387, FEB
2014

441

zCOSMOS 20k: satellite galaxies are the main drivers of environmental effects in the galaxy
population at least to z similar to 0.7

Kovac, K. et al.

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY 438(1), pp.717-738, FEB
2014

442

The incidence of obscuration in active galactic nuclei

Merloni, A. et al.

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY 437(4), pp.3550-3567, FEB
2014

443

The mass-metallicity relation at z similar to 1.4 revealed with Subaru/FMOS

Yabe, Kiyoto; Ohta, Kouji; Iwamuro, Fumihide; Akiyama, Masayuki; Tamura, Naoyuki; Yuma,
Suraphong; Kimura, Masahiko; Takato, Naruhisa; Moritani, Yuki; Sumiyoshi, Masanao;
Maihara, Toshinori; Silverman, John; Dalton, Gavin; Lewis, Ian; Bonfield, David; Lee,
Hanshin; Curtis-Lake, Emma; Macaulay, Edward; Clarke, Fraser

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY 437(4), pp.3647-3663, FEB
2014

444

Higgs pair production at the LHC and ILC from a general potential
Haba, Naoyuki; Kaneta, Kunio; Mimura, Yukihiro; Enkhbat, Tsedenbaljir
PHYSICAL REVIEW D 89(1), 15018, JAN 22 2014

445

Equivalence of a-maximization and volume minimization
Eager, Richard
JOURNAL OF HIGH ENERGY PHYSICS (1), 89, JAN 17 2014
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446

ALMA WILL DETERMINE THE SPECTROSCOPIC REDSHIFT z > 8 WITH FIR [O III] EMISSION
LINES

Inoue, A. K.; Shimizu, I.; Tamura, Y.; Matsuo, H.; Okamoto, T.; Yoshida, N.
ASTROPHYSICAL JOURNAL LETTERS 780(2), L18, JAN 10 2014

448

Superconformal indices, Sasaki-Einstein manifolds, and cyclic homologies
Eager, Richard; Schmude, Johannes; Tachikawa, Yuji
ADVANCES IN THEORETICAL AND MATHEMATICAL PHYSICS 18(1), pp.129-175, JAN 2014

449

BRIDGELAND STABILITY CONDITIONS ON THREEFOLDS I: BOGOMOLOV-GIESEKER TYPE
INEQUALITIES

Bayer, Arend; Macri, Emanuele; Toda, Yukinobu

JOURNAL OF ALGEBRAIC GEOMETRY 23(1), pp.117-163, JAN 2014

450

K-theoretic Gromov-Witten Invariants of Lines in Homogeneous Spaces
Li, Changzheng; Mihalcea, Leonardo C.
INTERNATIONAL MATHEMATICS RESEARCH NOTICES (17), pp.4625-4664, 2014

451

Construction of Holomorphic Local Conformal Framed Nets
Kawahigashi, Yasuyuki; Suthichitranont, Noppakhun
INTERNATIONAL MATHEMATICS RESEARCH NOTICES (11), pp.2924-2943, 2014

452

Optical and near-IR observations of the faint and fast 2008ha-like supernova 2010ae
Stritzinger, M. D. et al.
ASTRONOMY & ASTROPHYSICS 561, A146, JAN 2014

2. Review articles

No.

Author names and details

356

Formation, Habitability, and Detection of Extrasolar Moons

Heller, Rene; Williams, Darren; Kipping, David; Limbach, Mary Anne; Turner, Edwin;
Greenberg, Richard; Sasaki, Takanori; Bolmont, Emeline; Grasset, Olivier; Lewis, Karen;
Barnes, Rory; Zuluaga, Jorge I.

ASTROBIOLOGY 14(9), pp.798-835, SEP 2014

398

Leptonic CP violation and leptogenesis
Petcov, S. T.
INTERNATIONAL JOURNAL OF MODERN PHYSICS A 29(11-12), 1430028, MAY 10 2014

447

The Measurement of Neutrino Properties with Atmospheric Neutrinos
Kajita, Takaaki
ANNUAL REVIEW OF NUCLEAR AND PARTICLE SCIENCE 64(1), pp.343-362, 2014

3. Proceedings

No. Author names and details
A NOTE ON BOGOMOLOV-GIESEKER TYPE INEQUALITY FOR CALABI-YAU 3-FOLDS

349 Toda, Yukinobu
PROCEEDINGS OF THE AMERICAN MATHEMATICAL SOCIETY 142(10), pp.3387-3394, OCT
2014
Symmetric pairs with finite-multiplicity property for branching laws of admissible
representations

389 Kobayashi, Toshiyuki

PROCEEDINGS OF THE JAPAN ACADEMY SERIES A-MATHEMATICAL SCIENCES 90(6),
pp.79-83, JUN 2014
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4. Other English articles
N/A
5. Articles written in other than English

N/A
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B. Invited Lectures, Plenary Addresses (etc.) at International Conferences and International Research

Meetings

- List up to 10 main presentations during FY2014 in order from most recent.
- For each, write the lecturer/presenter’s name, presentation title, conference name and date(s)

No.

Lecturer/presenter names and details

Hirosi Ooguri

“Entanglement and Bootstrap” (invited speaker)

Eurostrings 2015

Dept of Applied Math and Theor. Phys. (DAMTP), Cambridge, UK, 23-27 Mar 2015

Toshitake Kohno

“Higher holonomy of braids” (invited speaker)

The Tenth East Asian School of Knots and Related Topics

East China Normal University, Shanghai, China, Jan 26-29, 2015

Mark Vagins

“Zen and the Art of Gadolinium-Loaded Water cherenkov Detectors” (invited speaker)
The 24th Workshop on General Relativity and Gravitation (JGRG24)

Kavli IPMU, the University of Tokyo, 10-14 Nov 2014

Hitoshi Murayama

“Power of Precision Higgs Measurements on Hierarchy Problem and Baryogenesis” (Invited
speaker)

HEFT2014 - Higgs Effective Field Theories

Instituto de Fisica Tedrica (UAM-CSIC) in Madrid, Sep 28-30, 2014

Yukinobu Toda

“Derived category of coherent sheaves and counting invariants”
Seoul ICM 2014 - International Congress of Mathematicians
Coex, Seoul, Korea, Aug 13-21, 2014

Stavros, Katsanevas

“Astroparticle Physics and Photodetector” (Invited speaker)

7th International Conference on New Developments in Photodetection
Tours, France, Jun 30-Jul 4, 2014

Sergei Petcov

“Theory Prospective on Neutrino Masses, Mixing and Leptonic CP Violation” (plenary talk)
The 20th International Symposium on Particles, Strings and Cosmology (PASCOS 2014)
Warsaw, Poland, Jun 22-27, 2014

Kentaro Hori

“1d Index and Wall Crossing” (plenary speaker)
String-Math 2014

University of Alberta, Edmonton, Canada, Jun 9-13, 2014

Toshiyuki Kobayashi

“Visible Actions and Multiplicity-free Representaions” (invited lecturer)
XVIIth International Conference on Geometry, Integrability and Quantization
Varna, Bulgaria, 6-11 June 2014

10

Masahiro Takada

“Statistical Challenges in Weak Lensing Cosmology” (keynote speaker)
IAU Symposium 306: Statistical Challenges in 21st Century Cosmology
Lisbon, Portugal, 25-29 May 2014
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C. Major Awards

- List up to 10 main awards received during FY2014 in order from the most recent.
- For each, write the recipient’s name, name of award, and year issued.

- In case of multiple recipients, underline those affiliated with the center.

No. Recipient names and details

Joachim Hilgert, Toshiyuki Kobayashi, Jan Méllers
1 JMSJ (the Journal of the Mathematical Society of Japan) Outstanding Paper Prize
March 2015

Tsuyoshi Nakaya, Masato Shiozawa, Takashi Kobayashi
2 Yoji Totsuka Memorial Prize
March 2015

Eiichiro Komatsu
3 Chushiro Hayashi Prize
March 2015

Yukinobu Toda
4 JSPS (Japan Society for the Promotion of Science) Prize
January 2015

Tsuyoshi Nakaya
5 Nishina Memorial Prize
November 2014

Yuji Tachikawa
6 Nishinomiya-Yukawa Memorial Prize
November 2014

Horasio Casini, Marina Huerta, Shinsei Ryu, Tadashi Takayanagi
7 The 2015 New Horizons in Physics Prizes
November 2014

Saul Perlmutter, and members of the Supernova Cosmology Project team (Greg Aldering,
Brian J. Boyle, Patricia G. Castro, Warrick J. Couch, Susana Deustua, Richard S. Ellis,
Sebastien Fabbro, Alexei V. Filippenko, Andrew S. Fruchter, Ariel Goobar, Donald E. Groom,
Isobel M. Hook, Mike Irwin, Alex G. Kim, Matthew Y. Kim, Robert A. Knop, Julia C. Lee, Chris
Lidman, Thomas Matheson, Richard G. McMahon, Richard Muller, Heidi J. M. Newberg, Peter
Nugent, Nelson J. Nunes, Reynald Pain, Nino Panagia, Carl R. Pennypacker, Robert Quimby,
8 Pilar Ruiz-Lapuente, Bradley E. Schaefer and Nicholas Walton); Brian P. Schmidt, Adam Riess
and members of the High-Z Supernova team (Peter Challis, Alejandro Clocchiatti, Alan
Diercks, Alexei V. Filippenko, Peter M. Garnavich, Ron L. Gilliland, Craig J. Hogan, Saurabh
Jha, Robert P. Kirshner, Bruno Leibundgut, Mark M. Phillips, David Reiss, R. Chris Smith, Jason
Spyromilio, Christopher Stubbs, Nicholas B. Suntzeff and John Tonry)

The 2015 Breakthrough Prize in Fundamental Physics

November 2014

Yuji Tachikawa
9 Herman Weyl Prize
July 2014

Toshiyuki Kobayashi
10 Medal with Purple Ribbon
April 2014
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NOTE:

FY 2014 List of Principal Investigators

- Underline names of principal investigators who belong to an overseas research institution.
- In case of researchers not listed in the latest report, attach “Biographical Sketch of a New Principal Investigator”,

Appendix 2

<Results at the end of FY2014>

Principal Investigators Total: 18

Working hours

(Total workin

hours: 100%)

Contributions by PIs

Affillation Academic Work on center Starting date Status of project participation from overseas
Name (Age) (Position title, department, degree, . Others of project or project p P h
organization) specialty project participation (Describe in concrete terms) _researc
Research i Other Research Other institutions
activities | activities : activities | activities i
Center director geynodd Rg
E‘:‘C‘J";f ﬂ%fg!c?f)m” oD Stays 70% at Kavli IPMU, and 30% at | Scientists (2
Hitoshi M o1 J ’ el UC Berkeley of which a half of the | anq 5 senior
itoshi Murayama (51) University of California Eheo 45% 40% 0% 15% | 10/1/2007 | time at Kavli IPMU Berkeley satellite. | scientists (1
’ s Joins videoconference 4 times a week each).
Berkeley (Professor, cosmology week ACC%%tI;ng
Physics Dept) ' scie%tistsg(z
weeks each).
Kavli IPMU (Deputy Ph.D. .
Yoichiro Suzuki (65) Director, astropartic| 70% = 5% | 5%  20% |10/1/2007 ngf]‘f\'l'l’(’j:g?(’;?;gﬁg%ﬁf;aCvc:ek
Project Professor) le physics
Kavli IPMU (Deputy
Director), Ph.D.
Hiroaki Aihara (59) UTokyo high 25% 5% 0% | 70% |10/1/2007 | >tays atKavii IPMU once a month.
(Executive Vice energy Joins videoconference once a week.
President, physics
Professor, Physics Dept)
Steklov Mathematical _ _
Institute (Professor) Ph.D. Stays at Kavli IPMU 6 months a year.| Sending 1
Alexey Bondal (53) _ mathemati| 40% 0% 40% 20% | 10/1/2007 | Joins videoconference once a week | senior scientist
(Klgr\;;;ftMPL:ofessor) cs for the rest of 6 months. (2 weeks).
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Tohoku University Ph.D. Stays at Kamioka Branch once a
Kunio Inoue (49) (Director, Professor, astropartic | 45% 0% 5% 50% | 10/1/2007 Y K
RCNS) le physics weex.
UTokyo Ph.D. Stays at Kamioka Branch once a
Takaaki Kajita (56) (Director, Professor, astropartic | 40% 0% 0% 60% | 10/1/2007 | month. Usually stays at ICRR which is
ICRR) le physics right next to Kavli IPMU.
Sending
. . . Ph.D. . 1 young
University of Paris 7 . o o o o Stays at Kavli IPMU once a year. o
Stavros Katsanevas (61) (Professor, Physics Dept) astropa_rtlc 20% 0% 10% 70% | 10/1/2007 Joins videoconference once a month. saer_ltlst to
le physics Kavli IPMU
(3 weeks).
UTokyo Ph.D
Toshiyuki Kobayashi (52) |(rofessor, Graduate | ool 700 0% 8%  22% | 6/1/2011 | >t2Ys atKavii IPMU once a month.
School of Mathematical cs Joins videoconference once a month.
Sciences)
UTokyo Ph.D
. (Professor, Graduate o , o o o o Stays at Kavli IPMU once a week.
Toshitake Kohno (59) School of Mathematical 21sathemat| 70% | 0% 8%  22% | 10/1/2007 53¢ Videoconference once a week.
Sciences)
. UTokyo Ph.D.
Masayuki Nakahata (55) (Professor, ICRR) astropartic | 85% 0% 9% 6% 10/1/2007 | Usually stays at Kamioka Branch.
! le physics
KEK Ph.D.
Mihoko Nojiri (52) (Professor) particle 40% 0% 40% 20% | 10/1/2007 | Stays at Kavli IPMU twice a week.
theory
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Kavli IPMU
Ken'ichi Nomoto (68) |(Project Professor) /F:Z&anomy 70% 0%  12%  18% |10/1/2007 |  Stays at Kavli IPMU full time.
Hamamatsu professor
Sending
1 young
?22{%"‘5 Institute of 1y b, Stays at Kavli IPMU 3 months a year. (Zsc\fe”etl'f’st)
Hirosi Ooguri (53) gy : string 66% 0% 3% 31% | 10/1/2007 | Joins videoconference once a week Y
(Professor, Physics Dept theory for the rest of 9 months Accepting
and Mathematics Dept), ' 2 young
scientists (2
weeks each).
Kavli IPMU Ph.D.
Kyoji Saito (70) : mathemati| 80%  20% 0% 0% | 10/1/2007 Stays at Kavli IPMU full time.
(Project Professor) cs
Sending 1
. . . professor
Princeton University :
. Ph.D. Stays at Kavli IPMU once a year. (1 month),
g o, o) [0) o, - i
David Spergel (54) ,(AZicr)geshsosriczeggig:ces) cosmology 55% 0% 2% 40% | 10/1/2007 | 4 4 <" videoconference once a week. 4 young
Phy scientists (2
weeks each).
;Jr C'i\r:eerS'ty of California Ph.D. Stays at Kamioka Branch 4 times a ;’erl)du':g
Henry Sobel (71) astropartic | 50% 0% 13% 37% | 10/1/2007 | year. Joins videoconference once a / young
(Professor, Dept of le physics week scientists (3
Physics and Astronomy) ) weeks each).
e Nagoya University Ph.D. o o o o Stays at Kavli IPMU once a month.
Naoshi Sugiyama (53) (Professor, Physics Dept) | cosmology 47% 0% 3% >0% | 10/1/2007 Joins videoconference once a week.
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. Ph.D.
Tsutomu Yanagida (66) | <@Vl IPMU partie | 90% = 0% = 0% = 10% |10/1/2007|  Stays at Kavli IPMU full time.
(Project Professor) theory
Researchers unable to participate in project in FY 2014
I Starting date of
Name Affiliation project Reasons Measures taken

(Position title, department, organization)

participation
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Records of FY2014 Center Activities

1. Researchers and center staffs, satellites, partner institutions

1-1. Number of researchers in the “core” established within the host institution

- Enter the total number of people in the columns below. In the “Researchers” column, put the humber and

percentage of overseas researchers in the < > brackets and the number and percentage of female
researchers in the [ ] brackets.

- In the “"Administrative staffs” column, put the number and percentage of bilingual staffs in the () brackets.
- In the “Final Goal” column, enter the currently projected goal at [OO month, OO year (next year of the end of

WPI grant)].

Goal set in the "Post-interim
evaluation revised center

Results at end of FY 2014

Final goal
(Date: 4, 2016)

project”
255
213 o 213
Researchers <83, 39%> [5, 2%] <1[(1)§,‘5119.(2)/0/]o> <83, 39%> [5, 2%]
. 18
_ Pnnqpal . 22 0 <4,22.2%> 0 22 0
investigators <8, 36%> [1, 5%] [1.5.6%] <8, 36%> [1, 5%]
237
Other b <101,42.6%> Yor 14 20
researchers <75, 39%> [4, 2%] [14, 5.9%] <75, 39%> [4, 2%]

Research support

staffs 28 32 28
Administrative 10 10 10

staffs (3, 30.0%) (3,30%)

Total 251 297 251

Other matters of special mention

- Enter matters warranting special mention, such as concrete plans for achieving the Center’s goals, established
schedules for employing main researchers, particularly principal investigators.

The Kavli IPMU proceeds to increase and rejuvenate PIs in the extension period starting from FY2017.
The lineup of new PI candidates on site is K. Hori, K. U. Martens, S. Matsumoto, S. Moriyama, M. Takada,
Y. Toda, M. Vagins, and N. Yoshida. The other PI candidates are Y. K. Kim, leaders on the LHC
experiment, to build closer collaborations between experimentalists and theorists; E. Komatsu to launch
new initiatives such as LiteBIRD; Y. Nomura, who works at the Berkeley satellite to strengthen ties
between research at Tokyo and Berkeley; M. Kapranov, who was attracted from Yale University as a
professor of Kavli IPMU and opens a new dimension to mathematics research. In this plan, the number of
PIs will increase to be 25 and their averaged age is 52 (61 for current PIs) as of 2017.

- As background to how the Center is working to mobilize/circulate the world’s best brains, give good examples, if
any, of how career paths are being established for the Center’s researchers; that is, from which top-world
research institutions do researchers come to the Center and to which research institutions do the Center’s
researchers go, and how long are their stays at those institutions.

By the end of FY2014, we hired 19 postdoctoral researchers including 7 JSPS fellows, and 26 had left
Kavli IPMU. The hired postdocs came from different foreign university/institutes including IAS, UC
Berkeley, UC Santa Cruz, King’s College London, U. Edinburgh, U. Liverpool, and Korea Institute for
Advanced Study. Out of 26 postdocs who left Kavli IPMU during FY2014, 9 got faculty positions including
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the director of Mount Laguna Observatory, 2 got senior research fellow positions in Caltech and IBS, and
11 got another appointment as postdocs at top universities including Stanford, Cambridge/DAMTP,
Imperial College London, Durham, McGill U., Vanderbilt U.

1-2. Satellites and partner institutions

- List the satellite and partner institutions in the table below.

- Indicate newly added and deleted institutions in the “Notes” column.

- If satellite institutions have been established, describe by satellite the Center’s achievements in coauthored
papers and researcher exchanges in Appendix 4.

<Satellite institutions>

Institution name Principal Investigator(s), if any Notes

University of California Berkeley Hitoshi Murayama

< Partner institutions>

Institution name Principal Investigator(s), if any Notes

Institut des Hautes Etudes
Scientifiques (IHES)

Kyoto University, Yukawa Institute
for Theoretical Physics

Kyoto University, Department of
Physics

High Energy Accelerator Research | Mihoko Nojiri
Organization (KEK)

National Astronomical
Observatory in Japan (NAQJ)

Princeton University, Department | David Spergel
of Astrophysicsl Sciences

Tohoku  University, Research | Kunio Inoue
Center for Neutrino Science

2. Securing competitive research funding
- Competitive and other research funding secured in FY2014:
Total: 1040M yen
- Describe external funding warranting special mention. Include the name and total amount of each grant.

32.52M yen: Program for Advancing Strategic International Networks to Accelerate the Circulation of
Talented Researchers from JSPS

21M yen: LiteBIRD project from JAXA

8.45M yen: CREST Project from JST

3. International research conferences or symposiums held to bring world’s leading researchers together

- Indicate the number of international research conferences or symposiums held in FY2014 and give up to three
examples of the most representative ones using the table below.
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FY 2014: 13 meetings |

Major examples (meeting title and place held) Number of participants

From domestic institutions:
“Floer and Novikov homology, contact topology and related topics” | 38

Lecture hall, Kavli IPMU From overseas institutions:
12
“The 24th Workshop on General Relativity and Gravitation From domestic institutions:
(JGRG24)" 152
Lecture hall, Kavli IPMU & Conference room, Kashiwa Research From overseas institutions:
Complex2 20
From domestic institutions:
“Galaxies and Cosmology in Light of Strong Lensing” 18
Lecture hall, Kavli IPMU From overseas institutions:
48
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4. Center’'s management system

- Please diagram management system in an easily understood manner.

- If any changes have been made in the management system from that in the”Post-interim evaluation revised
center project,” please describe them. Please describe any changes made in the administrative director, head of
host institution, and officer(s) in charge at the host institution (e.g., executive vice president for research)

Kavli IPMU as of March 31, 2015
Kavli IPMU Management

_ TODIAS . Director
Director: Yoichiro
Matsumoto

President
Junichi Hamada

Hitoshi Murayama

Administrative Deputy Director

. Director Hiroaki Aihara
Kavli IPMU External . 7 s :
Advisory Committee Tomiyoshi Haruyama Yoichiro Suzuki

Associate Director

= Nobuhiko Katayama
Office for Research

Strategies
Nobuhiko Katayama
Scientific Advisory
Committee

Steering Committee
Executive Board

chair Hitoshi Murayama Director
Hiroaki Aihara Deputy Director

Yoichiro Suzuki Deputy Director
Nobuhiko Katayama Associate Director
omiyoshi Haruyama Administrative Director

Kavli IPMU Research

Principal Investigators

Faculty, Postdocs, Students
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5. Campus Map

- Please draw a simple map of the campus showing where the main office and principle investigator(s) are
located.

Kashiwa Campus

Om 100m 200m 300m

Kavli IPMU Building
Hitoshi Murayama, Yoichire Suzuki, Hiroaki Aihara,
Takazki Kajita, Masayuki Nakahata, Tsutomu Yanagida,
Kyoji 3aito, Ken'ichi Nomoto, Teshitake Kohno,
Toshiyuki Kobayashi, Kunio Inous, Maoshi Sugiyama,

Hirosi Ooguri, Mihoko Naojiri, David Spergel,

Hank Sobel, 3tavros Katsanevas, Alexey Bondal

Toadai-nishimon-mas

Tobu Neda L.s 1

Edogawadai Sta. -

2.7'%1 Ahead . . Ficy Todamae Tsukuba Express National Cancer Center
E E Kashiwanoha=koen Park Kashiwanoha Campus Sta. 2km Ahead

JR Joban L.

ol Todsbmae  yochiwall Campus Bl Kashiwa sta. 5.7km Ancad
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Chiyooa L. Yushima su.o:uﬁj—l—l-’

Hongo Campus

1"

130 ] el

Faculty of Science Bldg. 1 West
Hiroaki Aihara

51 mmmmm l 0 Ochanamjy,
) fppp—
]
Mardreudh L
N Em Mita L. Kasuga Sta.(112) hn‘%u“?l;Eif it Ve
Komaba Campus
. 2 soom 3

GraduateSchool of

Mathematical Sdences Bldg,
Toshitake Kohno
Toshiyuki Kobayashi

The University of Tokyo - 6



(\

To Inotani, Toyama

Kamioka Railway

(Not in service)

Mozumi st.

Dormitory

Kavli IPMU Kamioka Branch

Yoichiro Suzuki

Masayuki Nakahata

Kunio Inoue

100

200

Takahara river

300m
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6. FY2014 Project

Expenditures (the exchange rate used: 1USD=120JPY)

Appendix 3

[
i) Overall project funding

Ten thousand dollars
; Costs
Cost Items Details (10,000 dolars) WPI grant 1091
Center director and Administrative director 27
f :8 68 Costs of establishing and maintaining facilities 0
. Establishing new facilities
Other researchers (no. of persons):125 606 (Number of facilities: , m2) Costs paid:
Personnel
. Repairing facilities
Research support staffs (no. of persons):32 86 (Number of facilities: , m?2) Costs paid:
Administrative staffs (no. of persons):9 Others
Gratuities and hc.Jnorarla paid to invited principal investigators 17 Cost of equipment procured 17
(no. of persons):15
. . _— X Name of equipment: alpha radiation detection equipment
Cost of dispatching scientists (no. of persons):0 0 Number of units: 1 Costs paid: 9
i Name of equipment: single analyzer
B S o (e OB 2L| INumber of units:1 Costs paid: ’
Cost of satellite organizations (no. of satellite organizations):1 10 Others 6

Project activities

Rental fees for facilities 184
Cost of consumables 58|
Cost of utilities 27
Other costs 223
- Total 546,
Domestic travel costs 7|
Overseas travel costs 42,
Travel and accommodations cost for invited scientists
(no. of domestic scientists):31 25
Travel (no. of overseas scientists):264
Travel cost for scientists on secondment
(no. of domestic scientists):5 3
(no. of overseas scientists):9
""""""""""""""""""""""" Tt gy
Depreciation of buildings 91
Equipment Depreciation of equipment 287
Total 378
Projects supported by other government subsidies, etc. 486
Other research Commissioned research projects, etc. 116
projects Grants-in-Aid for Scientific Research, etc. 264
Total 866
Total 2718
ii) Costs of Satellites and Partner institutions
Cost Items Details (10,g)gsdtosllars)
Principal investigators (no. of persons):0
Other researchers (no. of persons)2
Personnel Re: K
Administrative staffs (no. of persons):0
Total 9
Project activities 0|
Travel 1
Equipment 0
Other research
projects 0
Total 10
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Status of Collaboration with Overseas Satellites

1. Coauthored Papers

- List the refereed papers published in FY2014 that were coauthored between the center’s researcher(s) in
domestic institution(s) and overseas satellite institution(s). List them by overseas satellite institution in the below
blocks.

- Transcribe data in same format as in Appendix 1. Italicize the names of authors affiliated with overseas satellite
institutions.

- For reference write the Appendix 1 item number in parentheses after the item number in the blocks below. Let
it free, if the paper is published in between Jan.-Mar. 2015 and not described in Appendix 1.

Overseas Satellite 1 (Total: 3 papers)

No. Author names and details

GR 20 PARALLEL SESSION A3: MODIFIED GRAVITY
1-218 Horava, Petr; Mohd, Arif; Melby-Thompson, Charles M.; Shawhan, Peter
GENERAL RELATIVITY AND GRAVITATION 46(5), 1720, May 2014

A compact ultra-clean system for deploying radioactive sources inside the KamLAND detector
Banks, T. I. et al. (including Fujikawa, B. K.)

1- NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-ACCELERATORS
SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT 769 pp88-96, JAN 1 2015
Laboratory studies on the removal of radon-born lead from KamLAND’s organic liquid scintillator

1 Keefer, G. et al. (including Fujikawa, B. K.)

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-ACCELERATORS
SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT 769 pp79-87, JAN 1 2015

Overseas Satellite 2 (Total: OO papers)

No. Author names and details
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2. Status of Researcher Exchanges

- Using the below tables, indicate the number and length of researcher exchanges in FY2014. Enter by institution
and length of exchange.

- Write the number of principal investigator visits in the top of each space and the number of other researchers in
the bottom.

Overseas Satellite 1:

<To satellite>

From 1 week to 1 | From 1 month to 3 months or
Under 1 week month 3 months longer Total
0 0 0 0 0
FY2014 3 5 0 1 9
<From satellite>
From 1 week to 1 | From 1 month to 3 months or
Under 1 week month 3 months longer Total
0 0 0 0 0
FY2014 9 5 5 0 16
Overseas Satellite 2:
<To satellite>
From 1 week to 1 | From 1 month to 3 months or
Under 1 week month 3 months longer Total
FY2014
<From satellite>
From 1 week to 1 | From 1 month to 3 months or
Under 1 week month 3 months longer Total
FY2014
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FY 2014 Visit Records of World Top-caliber Researchers from Abroad

Researchers Total: 41

Summary of activities

Affiliation ) Record of research during stay at center
Name (Age) | (Gosion e | Acaderc cosree Time, duration (&9, partcpaton 3 principa
organizationl) (Awards record, etc.) for joir?t re_zséarch; participat);on
in symposium)
Dirac Medal (1985),
Albert Einstein
Medal (1985), Fields
Medal (1990), Alan
T. Waterman Award
(1995), Dannie
Heineman Prize
(1998), Nemmers
Professor Priz_e (2000),
School of’ Naponal Medal of N
Natural Science (2002), Short-term stay for joint
Edward Sciences Ph.D. Harvey Prize 2014/11/19 |research and giving talks
Witten (63) Institute’for Physics (2005), ,Henri -2014/11/23 |at the Kavli IPMU
Advanced Poincaré Prize seminar and colloquium
Study (2006), Crafoord
Prize (2008),
Lorentz Medal
(2010), Isaac
Newton Medal
(2010),
Fundamental
Physics Prize
(2012), Kyoto Prize
(2014)
Danny Heinemann
Prize (1965), Phi
Beta Kappa Award
Professor in Science (1988),
emeritus, Oersted Medal
School of (1991), Enrico Short-term stay for joint
Freeman Natural B.A. Fermi Award 2014/4/15 - |research and giving a
Dyson (91) |Sciences, Mathematics (1993), Lewis 2014/4/23 talk at the Kavli IPMU
Institute for Thomas Prize colloquium
Advanced (1996), Templeton
Study Prize for Progress in
Religion (2000),
Henri Poincaré Prize
(2012)
Maxwell Medal and
Prize (1982), Paul
Dirac Medal and
Clerk Maxwell prize (2005), FeI_Iow
. Professor of Ph.D. of the Royal S ociety L
John Ellis Theoretical Theoretical of London (since 2014/6/29 - |Participation in External
(68) 1985), Fellow of the|2014/7/2 Advisory Committee

Physics, King's

College London

Particle Physics

Institute of Physics
(since 1991),
Commander of the
Order of the British
Empire (2012)
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Cassius Lamb
Kirk Professor

Fellow of the
American Physical

Steven Kahn |in the Natural |Ph.D. Society (Since 2014/6/29 - |Participation in External
(59) Sciences, Cosmology 1991) 2014/7/2 Advisory Committee
Stanford U & Member of AAAS
SLAC (since 2012)
Ho-Am Prize (2005),
South Korean
government
Science/Education
gﬁzzgr Service Medal
! (2008), Rochester
Theoretical Distinguished
Young-Kee |Physics Ph.D. Scholar Medal 2014/6/29 - |Participation in External
Kim (52) Department, |Physics (2010) 2014/7/2 Advisory Committee
Femi National AAAS fellow (2012-)
Accelerator hio Award
Laboratory Leaders 1Ip Award,
Women in Science,
Chicago Councill of
Science and
Technology (2012)
Dirac Prize and
Medal (1997)
Commander of the
Order of the British
Empire (2002)
Professor, Director of IAS
School of (2004-12) . ..
Peter Natural Ph.D Honorary Fellow, 2014 Short time stay_ f_or joint
. .D. - /3/26 - |research and giving a
Goddard |Sciences, Physics Trinity College, 2014/4/3  |talk at Kavli IPMU
(69) Institute for Cambridge (since loauium
Advanced 2009), Honorary cofloquiu
Study Fellow, Isaac
Newton Institute for
Mathematical
Sciences (since
2011, Senior Fellow
1994-2010)
Bruno Rossi Prize
(1989), Gold Medal
of the Royal
Astronomical
Society (1995),
Bruce Medal (2000),
Alexander Friedman
Director, Prize (2002),
Rashid Max Plank Ph.D. Heineman Prize 2014/12/8- Short-time stay for joint
Sunyaev Institute for Astrophysics (2003), Gruber Prize 2014/12/13 research and giving
(72) Astrophysics, in Cosmology lectures at Kavli IPMU
Garching (2003), Crafoord

Prize (2008), Karl
Schwarzschild
Medal (2008), Kyoto
Prize (2011),
Benjamin Franklin
Medal in Physics
(2012)
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Matias

Professor of
astrophysics,

Helen B. Warner
Prize (2003), Gribov

Zaldarriaga |Institute for m;/zi.cs Medal (2005), %812;25?3 fpl\pl/:lzjg lectures at Kavli
(43) Advanced MacArthur
Study Fellowship (2006)
Professor, The
fKaV“ Institute Short-time stay for joint
or Ph.D. . 2014/12/7- .
Wayne Hu . ; Warner Prize (2000) research and giving
Cosmological |Physics 2014/12/24 I .
; ectures at Kavli IPMU
Physics,
U. Chicago
National Science
Foundation CAREER
Kate Professor Duke |Ph.D. JAlr:lwai]cr)?,Ino\;Jet:‘EiZg(zgnrg 2014/11/11- |Short-time stay for joint
Scholberg | University Physics award from the 2014/11/17 |research
department of
energy
Research
director at
CNRS,
Michel Gonin E;ot‘fsigr 8 lph.D. CNRS Silver Medal [2015/1/28- | Participation in
(55) P Nuclear Physics | 2000 2015/1/31  |Workshop
Ringuet
Laboratory of
Ecole
Polytechnique
Director of the
Laboratoire de
Physique
guclealre et Joliot Curie award
es Hautes (1999)
Reynald Pain |Energies, Ph.D. Cosmolo ize of 2014/10/20 |Giving a talk at the Kavli
(57) Université Physics 9y Priz€ oF | 5014/10/23 |IPMU seminar
Pierre et Marie the Grul?er
. Foundation (2007)
Curie,
Université
Paris-Diderot,
CNRS/IN2P3
ﬁz‘;'r‘ijsgr'] Bré";‘f:;g Ph.D. AMS Fellow (2013-) |2014/6/29- |Participation in External
(59) Barbara Mathematics APS Fellow (2014-) |2014/7/1 Advisory committee
Fellow of the
Emeri Institute of Physics
meritus
Professor of (1987) . -
Bryan Theoretical Ph.D. Fellow of the Royal [2014/2/17- |Long-time stay for joint
Webber (71) : Physics Society (2001) 2014/5/16 research
Physics, .
U. Cambridge Dirac meda!I (2_008)
J.J. Sakurai Prize
(2012)
Professor,
Département The Schlaefli Award
Ruth de Physique Ph.D. of the Swiss 2014/7/7- Giving a talk at the Kavli
Durrer (57) |Théorique, Physics Academy of 2014/7/9 IPMU seminar
Université de Sciences, 1992
Genéve
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Nishina Memorial
Prize (1985), Toray

Science and
N~ Technology Prize
Guest scientist
at the Max (1388), Japan
Planck Imperial Prize and
) Academy Prize
Institute for :
Extraterrestrial (1993), James Craig
. Watson Medal
Physics, 1994). Al d 2014/6/16-
Professor ( ), Alexander 2014/6/17 .
Yasuo emeritus at Ph.D. von Humboldt Short-time stay for joint
Tanaka (84) Physics Research Prize research
JAXA .12014/10/21-
Director, Bonn (1994), Bruno Rossi 2014/10/23
; ! Prize (2001)
Office of Japan A
Society for the Emperor's Order of
y the Sacred
Promotion of
Science Treasure, 2nd class
(2002).
Massay Award
(2004), Person of
Cultural Merit
(2011)
5ca)1rSISerIatt _FI’_Lc?t”(Sessor, Ph.D. _ 2014/6/3 Giving a ta?Ik at the Kavli
(53) University Mathematics IPMU seminar
Professor,
Michael E. |SLAC National |Ph.D. AAAS fellow (since 2015/2/18 Giving a talk at the Kavli
Peskin (63) |[Accelerator Physics 2009) IPMU seminar
Laboratory
William Fulton ?{%aggieg'g’;")’
Yongbin Collegiate Ph.D. invited speaker at 2014/7/23- |Short-time stay for joint
Ruan (52) |Professor in Mathematics he 199 P . 2014/7/27 research
U. Michigan t € ; 8 LC.Min
Berlin
Professor of
Astronomy at
Mario the University |Ph.D. Guggenheim 2014/10/16- |Giving a talk at the Kavli
Hamuy of Chile and Astronomy Scholarship (2011) |2014/10/17 |IPMU seminar
Cerro Calan
Observatory
Professor, 2014/9/1
Akikazu University of | Ph.D. 2006 Soryushi Giving a talk at the Kavli
Hashimoto |Wisconsin- Physics Medal Shorei Prize 2015/1/6- IPMU seminar
Madison 2015/1/10
Professor of USTC — Hua-xing
Shude Mao ?;’Errc;‘flh%':'rfi' Ph.D. E:;er(iiﬁ%si)lhelm 2014/11/16- |Participation in
(48) Observatory, Astrophysics Bessel Research 2014/11/22 |Conference

U Manchester

Award (2007)
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Rossi Prize (1989)
Asahi Prize (1999)

Professor, 2014/8/20-
Zhg/sics & - Eﬁlloyv ?I;Ametr:lcan 2014/8/29  |Short-time stay for joint
stronomy .D. ysical Socie research as a PI of Kavli
genry w. School of Astroparticle (since 1998) 2014/11/11- IPMU
obel (71) . . 2014/11/16
Physical Physics Fellow of AAAS Participation in Meetin
Sciences, (since 2008) 2015/1/28- P g
UC Irvine Pontecorvo Prize  |201°/1/31
2009
Deputy Head
of Institute for
Simon J. Lilly Astronomy in  |Ph.D. Fellow of the Royal [2015/2/1- Participation in
' Department of | Astronomy Society (2014-) 2015/2/8 Workshop
Physics at ETH
Zirich.
Grand Prix de
I’Association
Aéronautique et
Astronautique de
France a I'équipe
Sil;lgzstor:esearch DEA (Diploma of | Planck-Hersche
Francois R. Institut, Advanced Prix ARRI du 2014/11/10- |Participation in
Bouchet dA . Studies) Rayonnement 2014/11/14 |Workshop
strophysiqu Phvsi Francais. 2011
e de Paris ysIcs rancais. 2~
Prix scientifique de
la fondation Louis
D. (grand prix de
I'Institut de France)
2014
Nishinomiya-Yukaw
Eiichiro Director, a Memorial Prize Participation in
Max Planck Ph.D. 2010 2014/10/27- .
Komatsu ) Workshop and long-time
(40) Institute fpr Astronomy Gr_uber Cosmology 2014/12/26 stay for joint reserach
Astrophysics Prize 2012 Chushiro
Hayashi Prize 2015
Reynald Pain Research Ph.D. Cosmology prize of 2014/10/20- |Giving a talk at the Kavli
(57) directorat | b ticle physics | e Gruber 2014/10/23 |IPMU seminar
CNRS Foundation 2007,
Professor and
IPP Principal Ph.D. 2015 CANADIAN e
John Martin |Research Experimental ASSOCIATION OF ggigﬁg? Sicﬁllfslfngon n
Scientist, Particle Physics |PHYSICISTS Medal
Emeritus
Ragnar Professor Ph.D. Humbolt Research [2014/9/1- Short-time stay for joint
Buchweitz |U Toronto Mathematics Fellowship, 2010 2014/9/2 research
Vadim B;c?flzer?trPaul Ph.D. invited speaker for [2014/10/27- |Giving a talk at the Kavli
Schechtman Sabatier Mathematics ICM 2002 (Beijing) |2014/11/4 IPMU seminar
David Research Senior International
) Ph.D. Professorship by the Giving a talk at the Kavli
Valls- Director at A . . 2014/10/23 .
Gabaud CNRS strophysics Chinese Academy of IPMU seminar

Sciences
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Director at
SNOLAB,
Adjunct
Professor of
Nigel Smith Laurentian Ph.D. 2014/6/29- |Participation in External
University, Astrophysics 2014/7/1 Advisory committee
Adjunct
Professor of
Queen’s
University
Adrian T. Professor in | 1D Short-time stay for joint
Lee UC Berkeley Experlmer_\tal 2014/10/29 research
Astrophysics
Professor in
| Department of | py, 2014/4/20- |Giving a talk at the Kavii
Ravi Sheth | Physics and ) .
Astrophysics 2014/5/2 IPMU seminar
Astronomy at
U Penn
Reserach
Ruben dreor o |PhD. 2014/4/21- |Giving a talk at the Kavli
Minasian X physics 2014/4/25 IPMU seminar
Physique
Théorique
Research
Marta ‘Ijr']rseticttlj’tz Ph.D. 2014/4/6- |Participation in
Volonteri d'Astrophysiqu Astronomy 2014/4/13 Workshop
e de Paris
Director of
Jooyoung Center for In  |Ph.D. Participation in
Lee Silico Protein | Physics 2014/11/6 Symposium
Science, KIAS
Co-Director,
Institute for Short-time stay for joint
Eric Linder Nuclear and Ph.D. 2014/7/9- research and giving a
Particle Physics 2014/7/15 talk at the Kavli IPMU
Astrophysics, seminar
LBNL
Jacques . ggfﬁg:;:eie Ph.D. 2014/10/29 Giving a tglk at the Kavli
Delabrouille CNRS Cosmology IPMU seminar
Ivan C.h a‘T of . .
Cheltsov birational Ph.D. _ 2014/4/13- |Giving a tglk at the Kavli
(41) geoemtry, Mathematics 2014/4/20 IPMU seminar
U Edinburgh
Professor at
Raphael Department of |Ph.D. 2015/3/22- |Short-time stay for joint
Bousso Physics, Particle Physics 2015/3/28 research
UC Berkeley
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State of Outreach Activities

- Using the table below, show the achievements of the Center’s outreach activities in FY2014(number of
activities, times held).

- Describe those activities that have yielded novel results or that warrant special mention in the “Special
Achievements” space below.

- In appendix 7, list and describe media coverage (e.g., articles published, programs aired) in FY2014
resulting from press releases and reporting.

Activities FY2014 (number of activities, times held)

PR brochure, pamphlet 7
Lectures, seminars for general public 8
Teaching, experiments, training for elementary 8
and secondary school students

Science cafe 5
Open houses 1
Participating, exhibiting in events 4
Press releases 31

Special Achievements

WPI Collaborative Outreach Activities
e The Fourth Annual WPI Joint Symposium

The Kavli IPMU hosted this annual event in Tokyo on Dec 13, 2014. The event gave high school
students an opportunity to hear about the latest developments in science and technology. Researchers
from all nine WPI institutes, many of them from overseas, were happy to talk about their research to
the participating high school students. Surveys from participants indicated that many students found
the event to be inspiring. The event included:
oTalks by three speakers, including Kavli IPMU Director H. Murayama.
o Presentations and poster presentation sessions by high school students from seven schools.
oAt the booth hall, a Kavli IPMU public relations officer and a woman researcher talked about the
institute to participants.
oUnveiling of a promotional video featuring men and women talking about the research they are
doing, and the WPI research institute environment in which they work in.

Transdisciplinary engagement

Science Onsen (public event at Kashiwa Open Campus): Oct 24 - 25, 2014

Science Onsen (event at Science Agora, venue: Miraikan): Nov 9, 2014

The purpose of Science Onsen was to get scientists to describe what makes science interesting while
talking to a professional working in a field different to their own. Kavli IPMU physicist talked to a
photographer during the first day of the Open Campus Kashiwa event, and also he talked to a painter
during the Science Agora event. Positive feedback was received regarding the talk between a
mathematician and a physicist on the second day of Open Campus Kashiwa. Although there was little
chance to deal with the transdisciplinary work between physics and mathematics in public events, they
succeed to speak about it in a familiar way to general audience.

“Interview with Edward Witten”

An interview between mathematicians and physicists was published in the Kavli IPMU PR magazine
“Kavli IPMU News". The article gains great popularity.

This article was also published in the May 2015 issue of Notices of the American Mathematical Society,
which has helped to emphasize the transdisciplinary research being carried out at the Kavli IPMU.

Cutting edge science explanatory video development

Explain a research paper in three minutes
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Uploaded a video of a researcher explaining the meaning of a mathematics research paper to the
Internet, giving a wider audience access to learn about a recent breakthrough in mathematics.

Promotional video shown at the American Physical Society (APS) Annual Meeting
APS had contacted the Kavli IPMU to produce a seven-minute video focusing on the every day work of
six Kavli IPMU researchers including our Director H. Murayama. The video introduces their research life
at the Kavli IPMU and was shown at the APS Annual Meeting in San Antonio, Texas (Mar 2 — 6, 2015).

The video has been played about 20,000 times on the Internet, and can be viewed at the Kavli IPMU
website and YouTube channel.

Social Network Service (SNS) Usage
- Blog

> Hirosi Ooguri: http://planck.exblog.jp/ (since Jan 2009)
- Facebook

> Kavli IPMU (account name: Kavlilpmu): www.facebook.com/Kavlilpmu (since Sep 2009)
> Hitoshi Murayama (account name: Hitoshi Murayama-Kavli IPMU):

www.facebook.com/pages/Hitoshi-Murayama-Kavli-IPMU/289807884480621 (since Feb 2013)

« Twitter

> Hirosi Ooguri (account name: PlanckScale), since Sep 2009
> Hitoshi Murayama (account name: sleptogenesis), since Jan 2010

Books published in 2014:

“The World As Seen In The Language of Mathematics (3t DS TR % R7- 5
by Hirosi Ooguri

Published on Mar 2015, Gentosha Inc., 6,000 copies published

R IR HE 2 807)"

“The Experiment that Made the Universe (5t % £l % 528%)" by Hitoshi Murayama
Published on Dec 2014, Shueisha Inc., 15,000 copies published

Other best sellers

“Introduction to Superstring Theory (KEEJA OBELEG AR Lk T U & - 72 780 0 Bg)”
by Hirosi Ooguri

Published Aug 2013, Kodansha Inc., 38,700 copies published

* This book received the 30" Kodansha Science Publication Award in Sep 2014
A Chinese version is set to be released in Jan 2015

“Why Do We Exist ("= IZ 723k~ 23MFTET 5 D))" by Hitoshi Murayama
Published Jan 2013, Kodansha Inc., 70,358 copies published

“Strong Forces and Weak Forces: Unlocking the Magic that the Higgs Particle has Cast on the Universe
(BRWS EFIW TSI~ v 7 AR BFH ST 72 &1L % iR < ~)"” by Hirosi Ooguri
Published Jan 2013, Gentosha Inc., 20,000 copies published

“What is Gravity? (8 /7 & 1Z{a%> ? )" by Hirosi Ooguri
Published May 2012, Gentosha Inc., 150,000 copies published

“Is There Really Only One Universe (F-H IZA 420 & D72 D H2)” by Hitoshi Murayama
Published Jul 2011, Kodansha Inc., 108,608 copies published

“How is the Universe This Complete (FH X728 Z A 7212 9 £ < TX TV 5 D))" by Hitoshi Murayama
Published Jan 2012, Shueisha Inc., 29,000 copies published

“What is the Universe Made Of? ("' 1d/7] T TX T\ % D 7»)” by Hitoshi Murayama
Published Sep 2010, Gentosha Inc., 317,000 copies published
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FY 2014 List of Project’s Media Coverage

- Select main items of coverage, and list them within these 2 pages.

Type media

No. Date . Description
(e.g., newspaper, television)
Highlighting Japan
1 12014/4/1 E)miﬁzzér;ebiﬂzdgifﬁge “The SuMIRe Project” Story introduces the Subaru
y Measurement of Images and Redshifts (SuMIRe) project.
for overseas
distribution)
. “The 27 Largescale Research Plans to Watch (E& .5 KT
2 ]2014/4/3 Yomiuri Shimbun 7% 2 7 FHiEiE.5)" Story mentions the Hyper-Kamiokande
“Cosmic Inflation: a background (5 @ 2l sREFiT)"
3 [2014/4/13 Nikkei Shimbun Story is about the BICEP2 project results. The article also
mentions the LiteBIRD plan.
“The beginning of the space we see (7. 2 7= FH O ih E
R » )" article is about the BICEP2 project results.
2014/4/21 Asahi Sh
4 014/4/ sahi Shimbun Story features comment by Kavli IPMU director Hitoshi
Murayama, and mentions the LiteBIRD plan.
“Gravitational Lensing: the effect that makes stars appear
brighter ( [E /)L > X ] %5 B35 < R 5)” Story
> |2014/4/25 NHK News about Kavli IPMU Project Researcher Robert Quimby and
his team’s latest research result.
BBC News
m;gngr{g eographic “Mystery of dazzling supernova solved” (BBC News)
6 [2014/4/25 New Scientist Story about Kavli IPMU Project Researcher Robert Quimby
e and his team’s latest research result.
ER
Science Newsline
Asahi Shimb “Lensing effect of a galaxy: the battle UTokyo won against
>anit Shimbun the US ( [HHMTIC L v X0 H] BRI B KRS, SOk
7 12014/4/30 (online) ~ AL S b i . h
Asahi Shimbun \ZHAL)” Story about Kavli IPMU Project Researcher
Robert Quimby and his team'’s latest research result.
“Yukinobu Toda wins Shunki Award from Mathematical
_ , Society of Japan (H A=A DOEFE 2 E 7 HEMS
8 |2014/5/4 Akita Sakigake Av)” Story about Kavli IPMU associate professor Yukinobu
Toda’s award win
“Theoretical physicist Ooguri named founding director of
Tokyo Shimbun new institute in Caltech (BaR#E, #FIRMFFEATRICRIEK
9 |2014/5/15 47NEWS 7Y 7 F =7 TRRDSHEXE)" Story about Kavli IPMU
Nishinihon Shimbun | principal investigator Hirosi Ooguri’s new position at the
Walter Burke Institute for Theoretical Physics
NHK show “Cosmic “Supernova 1987A (#8#751987A)" Interview with Kavli
10 |2014/5/15 Front” IPMU principal investigator and project professor Ken'ichi
Nomoto
“Want to know everything! AtoZ will show you! On the
frontli fJ i T EHEIY 7ouy ! AtoZ
11 |2014/5/31 NHK BS rontline of Japan science (£ % Z & 510 T oZ A

HFET ! BRI AT#HR)” Show introduced the
Kavli IPMU
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“Yomiuri Tech Forum: 2 Experts explain the challenge to
uncover the mystery of the universe (#t5¢7 7 / « 7 4 —

12 |2014/7/27 Yomiuri Shimbun 75 FHOMA~OPER  BHME 2 ADMERL)" Story
about the event Kavli IPMU director Hitoshi Murayama had
spoken at the Yomiuri Tech Forum on July 26
“Site of an earth-like birth? Find UTokyo and others ( [t
S BRA] FEAE DB K7 £)” Story about Kavli IPMU
13 [2014/9/2 Nikkei Shimbun project researcher Wiphu Rujopakarn and his team’s latest
research results.
Yahoo! News (UK & |“"NASA's Hubble: Bright Blue Star Discovered Reveals
14 |2014/9/11 Ireland) Missing Piece of Supernova Puzzle” (Yaho,o! News). Story
ScienceDaily about Kavli IPMU project researcher Gaston Folatelli and
PHYS.ORG his team’s latest research results.
ScienceDaily “Most metal-poor star hints at universe's first supernovae”
15 [2014/9/24 PHYS.ORG (ScienceDaily). Story about JSPS Fellow Miho Ishigaki and
' her team’s latest research results.
“Yellow but it is still a supernova explosion (i {2 C & B HT
16 |2014/9/25 Asahi Shimbun S 1838)" Story about Kavli IPMU project researcher Gastdn
Folatelli and his team’s latest research results.
PHYS.ORG “A warm dark matt.er seargh using XMASS: Editors’
17 12014/10/4 ScienceDaily suggestion of Physical Rewew Letters” (PHYS.QRG) Story
Science Newsline about Iatgst XMASS pt:O]eCt resglts lead by Kavli IPMU
Deputy Director Yoichiro Suzuki.
kel “Capturing the effects of gravitational lensing ( [E /7L >
18 |2014/11/4 gﬁlimel;:r?ngyo R DB 2 %)" Story about the latest results from
POLARBEAR experiment.
“Post-Higgs Boson Launching a Linear Collider” Show
19 |2014/12/23 NHK WORLD developed with the help of Kavli IPMU director Hitoshi
Murayama. Selected for the Viewers’ Choice Awards 2014.
e “Searching for light (5t: %2 #£ % )" Story featuring comment
20 12015/1/1 Asahi Shimbun from Kavli IPMU director Hitoshi Murayama
SciTechDaily “Understapding thg Gravitation EvqutiQn of Dark _Matter
21 |2015/1/13 PHYS.ORG Halos” (SC|TechDally) Story abput Kavli IPMU prO]eC'F
ScienceDaily researcher Shun Saito and project researcher Teppei
Okumura’s latest research results.
“Latest theories looking at the end of the universe: Special
interview with Dr Hitoshi Murayama (FH DR TE2H <5
22 12015/2/10 Newton BH T R A B a— AL L) Interview
with Kavli IPMU director Hitoshi Murayama
" Einstein’s Legacy: 100 years since the birth of the
Yomiuri Shimbun General Relativity Theory. (71 > > = # A > Di&EpE (1)
23 |2015/3/9 Yomiuri Shimbun = [—#xtastimd A1 0 04  [FHITRE] ~R—
(Osaka) 78)" Story features comment from Kavli IPMU director
Hitoshi Murayama
“The universe track field: a relay to measure the distance
24 |2015/3/30 Asahi Shimbun to far away stars (FHORMEIL = N2 X THER

% 1) L-—)" Story features comment from Kavli IPMU
project assistant professor Nao Suzuki
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