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The institute for Cosmic Ray Research has
originated from a small hut for cosmic ray
observation built on top of Mt. Norikura in
1950 with the aid of the Asahi research fund.
In 1953, it became an Observatory attached to
the University of Tokyo. The Observatory was
the first inter-university organization in Japan.
In 1976, the Observatory and the Cosmic Ray
Research division of the Institute for Nuclear
Research has merged and become the Institute
for Cosmic Ray Research, the University of
Tokyo.

The Institute now consists of 3 research
divisions and 4 observatories and the total
number of scientific staff is 35, the size of
which is small among other institutions of the
University of Tokyo. However, the Institute is
very unique among them.

The main campus is located in Kashiwa-
city near Tokyo although the institute has
3 observatories abroad (Yangbajing in
China (4300m above see level), Woomera
in Australia, Utah in USA) in addition to
the three observatories in Japan-- Kamioka,
Norikura(2770m)and Akeno.

Kamioka has become very famous
because of neutrinos, but we have many
activities other than Kamioka. In order to
study astroparticles, researchers first look
for a suitable place to study their subjects.
Underground laboratories are best to study
neutrinos and other particles which interact
with matter rarely. Most of the observatories
abroad are placed on the mountains with high
altitude or in deserts, the best to observe the
light produced in the interaction of particles
at the upper part of the earth’s atmosphere,
which can not be available in Japan. The
researchers explore a variety of places for the
observations and build and maintain detectors
in somewhat severe conditions.

The scientific researches conducted at the
institute are mostly international. For example,
the number of collaborators involved in the
Super-K is about 130 and about half comes
from abroad, mostly from USA. The small
village with 250 inhabitants, where our office
building located looks like an international
village. The official language of their meeting
is in English. Even 1st year graduate students
become a good English speaker after one year
of their experiences.

It is important to cooperate with the
local people in order to operate properly
the observatory abroad, and therefore the

Welcome to the Institute for Cosmic Ray Research

scientists must also be good diplomats.

The institute is an inter-university institution
and about 350 researchers from the Japanese
universities are cooperated the experiments
and the research activities being conducted at
the institutes. Therefore the scientific results
have not only come from the institutions,
but also from the researchers belong to
other organizations. Starting from April 1st
of 2004, the Japanese Universities are
incorporated, and the research-institutions
belong to the universities are emphasized
on the aspects as the university institutions.
We need to characterize both the aspects as
institutions in the universities and the aspects
as inter-university institutions.

The purpose of the institution is to explore
the frontier of the particle physics and to study
the dynamic nature of the universe by means
of observation of the astro-particles. The key
words of the institution are 'underground' and
‘abroad'.

The Super-Kamiokande experiment
conducted at the 1000m underground studies
the elementary particles and the universe,
especially on neutrinos. The discovery of the
neutrino oscillation is one of the big events
for the past decades and this discovery has
demanded that the current theory of the
elementary particles must be re-written. In
the Kamioka underground laboratory, other
activities like a search for Dark Matter and
research and development works for the future
gravitational wave detectors and so on are
also conducted.

The Cherenkov telescope situated
in Australia has discovered several
extraterrestrial sources which emit high
energy y-rays. Those are supernova remnants
or active galactic nuclei. The Telescope Array
(TA) being constructed in the desert of Utah
will be looking for the highest energy cosmic
rays beyond the theoretical limits. It is a
challenge of the mystery and may bring a new
discovery.

In order to perform those elementary
sciences, we need a large research fund on
the contrary to the size of the institution.
Unfortunately it is difficult for us to obtain the
research money from industries. Therefore we
need strong supports from the University and
the government.

Director Yoichiro Suzuki
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What's Cosmic Ray?

Cosmic rays are nuclei and elementary
particles always falling very fast on the
earth from the universe. Enormous number
of cosmic rays are always passing through
our bodies. Cosmic rays were discovered by
Victor Hess, who is an Austrian physicist, in

1912. He went up to the high altitude of 4000
meters by a balloon and found the ionization
rate of the atmosphere is raised at the higher
altitude by cosmic rays. After that, cosmic
rays have been studied extensively and
progressively, and mysteries in the Universe
and the Nature are being revealed.

Cosmic rays come from the neighborhood
of the Earth and also far galaxies. Galactic
and extra galactic cosmic rays are considered
to be accelerated at dynamical astronomical
objects, such as supernova remnants, neutron
stars, and active galactic nuclei. After far-
reaching long traveling, they plunge into
the atmosphere and bring about nuclear
interactions with nuclei of oxygen and
nitrogen in the air. The extraterrestrial cosmic
rays which come from outside the earth are
conventionally called primary cosmic rays,
and newly produced particles via the nuclear
interactions are called secondary cosmic
rays. The main components of the secondary
cosmic rays are muon, neutrino, electron,
gamma ray and neutron. While electrons and
gamma rays are absorbed into the air, muons
and neutrinos can be observed even under the
ground.

Why we study cosmic rays is that a lot of
information, for instance on the origin of
force working between substances and on the
structure of universe, are hidden there. The
former Minister of Education, AKkito Arima,
gave the following word to the Kamioka
group of this institute: "The cosmic ray is a
heavenly revelation.” This word shows the
essence of the cosmic ray. The cosmic ray is
exactly a sign sent from the heaven, in which
information on a wide range of problems from
the micro-world connected with the root of
substance to the macro-world of the universe
is packed.

In the histories of the elementary particle
physics and astrophysics, studies of cosmic
rays have given significant impacts on them.
The elementary particle physics itself was
born from the observation of cosmic rays.
Positron, which is antiparticle of electron,
muon and pion were discovered in the
cosmic ray observation from 1930’s to 1940’

s. Cosmic rays provide natural experimental
facilities beyond the human-made ones thanks
to the huge flux and/or the high energy in the
past, and it is correct even at present in some
cases. Discovery of neutrino oscillation, which
is beyond the standard model in the particle
physics, is fresh in our memory. Also, the
recent gamma ray observations are revealing
dynamical aspects of the astrophysical objects,
such as supernova remnants and active
galactic nuclei. Furthermore, the origin of
cosmic ray and the highest energy of cosmic
rays are big mysteries in physics.

There are various ways to study cosmic rays
depending on the object to be investigated,
just as we will go to high mountains or
caves or even into the sea to hear the voice
of the heaven. To investigate the primary
cosmic rays directly, we have to go to as
high altitude as possible by climbing high
mountains, launching balloons, etc. When an
ultra-high energy primary cosmic ray enter
the atmosphere, electrons, gamma rays and
muons in the secondary particles fall on a
wide area of the surface like a shower. We
call such a phenomenon an air shower. To
investigate the air shower in a specified way,
we sometimes go to a wide basin with clean
air. As it is difficult to select neutrinos and
high energy muons in the other background
cosmic rays, we go to the underground where
the background can not reach.

The gravitational wave possibly coming
from the universe is included in the research
projects. The gravitational wave is the
distortion of space propagating in the universe
with the velocity of light, which is caused
when a massive object is put into motion.
This is one of the problems not verified yet
among the Einstein’s predictions. To find very
small distortions of space, we maximize the
detector sensitivity. Therefore the experiment
is done at a very calm place without trembles
and vibrations. By adding the study of the
gravitational wave, the most uninvestigated
elementary particle, graviton, will be lighted
up, and the clarification of the mysteries
of substance and universe will be much
progressed.

The researches in the Institute for the Cosmic
Ray Research cover all those species of
cosmic rays mentioned so far. This institute,
as the unique institute in the world devoted
only to the cosmic ray, keeps researches to
respond to such hope.
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Super-KamioKande Group

MRENEKE

@ A —73—H I A ¥ IRk B I A B W
OMFSEILOHT1,000micH Y| FEk
BWEAHIHICEBRZHMBLE L= BF
FeOHMIE. OKBE R KA. desT
ERENT=2—N) ) ERRE=Z 21—
MU B @B F O RFEIT L
2Kt — PBlam DOMRGE, @R IR I %
EhOMETSH=2— ) 2R
= a—M)EEYHEYTT,

@ 5 B E I MK 50,000 b~ Z 22 L
M0y 73 (HIBHR) . #iE
Wr2KkPZBRERETELLE, FoL
YATREIFHOP TR RNEERT
LHGEEFAEL, ¥ ZHEICE Y DT
7EAES0cm D B E A HE 11,000
REFMNTZORELLZ T T, FHKI3
ENTHICK EB O LR E 23R
TLEIE V) FEARIY F L7255
5% - 72%95,200 4 0 7B 5 45 &
WK MR B2 EIHSEE L7,
Z D%, B ZHREE 96,0004 %2 B
fEL . B EZEEICHEHIBT S LHH»F
RITHEIOA D HiTbhE Lz, 2H L
BIHZEEL T, Fio sz
B, ST H R E — A DO Il B B
Ik —2%L DI F L7z, LT Pk
IBMETH HIXICE Y DR I 572
MRz HWCTHICHEZ BB %
BIGLE 9. COREHIAICLY . Kb
=Za— M)/ ORHEE DR AR
NTWEF, F72, FR2HE I BUE
AP O]-PARCIN#EZG DD = 2— |
N B3 2T2KEBORGD P& S
MTWEd, T2KEBR TIE, K2ZKFEERD
50fD= 2=t ) BAERT S LA
REERDE T,

INHOERIZIY, =2—-M) D
HEZLDFFINCERE LA REIC RS
LHIfEIMTVETD,

R DR
OXT=—a1—hU/EHAIICKD

—a1—hU/BEDERR

WP HMRATL 2 FH BT KL
ISl =2—=bt) 2205, 2OK
HF—a2—MJ2ZiFIa—=a2—1 Y/
R LBF=a—b) RS HEHYET
P I a—=a—M) R ERY A X
DOHEEZRAMCT 7= 2— M) JITE
HoTLE) LA PFRIOFITHEALE
L7zo RZETAEFNRTTHEIZRATL
5=2—M) 1320~30kmMRsT LT A—
N=AIFTAVFIEELE T, Thi
it UCHIERD BT F T RA—28—
HIANYFERTE LNEDO=2—
M2 3 FhonbRITLTE 95 M2%
Rt Em&EnIa—=a2— )0
WMoz XHTHRZF A, Thidsy
Za—bMI2IEDbSTLES205T
Fo CDEHI= 2= M) BZOHK%
EZTCLEIBGR [ a— M) IRE)
LI E T, = a— M) IREIE=2—T
V) BEBEFOTWAEAIZORED
BELTHY, 22— M) IRFOFER
F=a— M) DB EIEFFOILEIRL
FL7z (H22M]) .

OXBZa1—KNU /&AL

—a—hU/IRE

KB b TIEBRLG BOBIZ X o T
IANVF—=DBRELTVET TOR
INOBICKEDEF =2 — )24
Fh, WIERICEDESKBO=2—1MY

JOBIZ IR ENIC eV 6 6 0 D
DRI E T A=A IF AV T
WA= a2—b) 2Bl CETLL
A5 B S N REE P AHD47% L
PHYFEFRATLIze A=A 3IF AV

BEF=2—M) BT THRLI2—
Za—h) /), = a— Y BHET
EF 5, FRISEICHFFDOSNOEE
PEFZ2—FIOBEZY, ZD
WRER—IN—HIFTH YT TORHED
Rgz552LilkoC . EF=a2—}1
V)R Ia—=a—t) /), ¥y=a—}
V2RHLTWAIER SV EL:

(H3ZH) -
ORER-1—NY /IRENEER
PR H164FE £ THRIR IS iEli
DT A F = E 2 e R TS
Niz=a2—1MrJ /7 %250kmBi 7z A—
N=AIF A FTHOZD L) KB
PAITbhE Lz A TIEEICI 2—
—a—bM)EShET, TSI
L OBA1581x0 LB S 7=k
H2L 273K, = a— M) 2 IRB 25 R &
hEL7: (B4 o
O KETE

Za— M) RBIOEIZFEL WA
AT 9 72 O VU (2 3% b o0 K 5 BE K
TR (J-PARC) T=a—F) /%
D A== h3IF AV FTHLR B L
W) EERDHEAR ST VE T, T
TIE FHOWRWEZH 5 2 5 E R
THR=IRHBICL-oT=2a—- ) JD
B A 2 35 FERO BRI TE
fibh T,

1 R=IN=AIA N>V TDNES

Fig.1 Inside of the Super-Kamiokande
derector
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atmospheric neutrinos, showing evidence
of oscillation for upward-going neutrinos.
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Fig3.Track of the Sun seen by neutrinos.

About

Super-Kamiokande

The purpose of Super-Kamiokande(SK)
is to study elementary particle physics
and astrophycis through neutrino
detections and nucleon decay searches.
The Kamiokande experiment, which is
the predecessor of Super-Kamiokande,
observed neutrinos from a supernova
in the Large Magellanic Cloud in 1987
and also established the observation of
solar neutrinos by a water Cherenkov
detector. Those observations helped
create "neutrino astronomy" for which
Prof. Koshiba was awarded The Nobel
Prize in Physics in 2002.

SK is a 50,000-ton water Cherenkov
detector which is 30 times larger
than Kamiokande. The dimensions
of the detector are 40m in height and
40m in diameter. This detector is
equipped with over 11,000 20-inch
photo multiplier tubes (PMTs) to detect
various interactions in the detector.
The detector started its operation in
1996. SK observes huge amounts of
neutrinos produced in the sun (solar
neutrinos) and by cosmic rays in the
atmosphere (atmospheric neutrinos).
With the large statistics of the
atmospheric neutrino events, SK has
observed a clear anisotropy in the zenith
angle distribution and established the
existence of neutrino masses and mixing

ﬁﬁﬂfﬁ#ﬂ?ﬂ! R
(Super-Kamiokanda)

through neutrino oscillation in 1998.
Furthermore, the accurate measurement
of the solar neutrino flux by neutrino-
electron scattering in SK discovered
oscillations of neutrinos produced in the
center of the sun together with the SNO
experiment in Canada.

The first accelerator-based long baseline
neutrino oscillation experiment was
performed from 1999 to 2004. A
neutrino beam from an accelerator
250km away in KEK was aimed at
Super-Kamiokande.

After about 5 years of running, the K2K
experiment successfully completed and
comfirmed neutrino oscillations found
in the measurements of atmospheric
neutrinos.

On November 2001, SK lost half of its
PMTs by a severe accident.

After this accident, the detector
was partially reconstructed with the
surviving 5,200 PMTs and resumed its
operation in December 2002.

In October 2005, a full reconstruction of
the detector with 6,000 additional PMTs
was started and the experiment resumes
(resumed?) its operation in July 2006.
With the fully-reconstructed detector,
the sensitivity of low energy neutrinos,
such as solar and supernova

neutrinos, is recovered and the physics
potential is enhanced.

Also, a new accelerator-based long
baseline neutrino oscillation experiment
called the T2K experiment, which
utilize a new accelerator facility in Tokai
village (J-PARC), is planned to start in
2009.

This accelerator will provide a neutrino
beam 50 times more intense than the
previous K2K experiment. These new
measurements of neutrinos will make
it possible to reveal hidden neutrino
properties.

4 DK E—EERER=—1— U/
REISEER (K2K 8D

Fig4.Tsukuba-Kamioka long baseline
neutrino oscillation experiment (K2K)
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Fig. 1 The CANGAROO-IIl array of four |IOm telescopes
in Woomera, South Australia. Each telescope has a
reflector consisting of 114 fiber-reinforced-plastic
based mirrors on a paraboloidal frame.
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Fig.2 The imaging Cherenkov camera consisting

of 427 photomultiplier tube subtends a field of
view of about 4 degrees.

CANGAROO

Very high energy gamma-rays at TeV
energies are searched for in the southern
sky by the CANGAROO(Collaboration
between Australia and Nippon (Japan)
for a GAmma Ray Observatory in
the Outback) Collaboration as an
international collaboration consisting of
Japanese and Australian institutions.
Gamma-rays, which are photons with
the shortest wavelengths, should be
produced in birth places of cosmic
rays, where particles are accelerated to
high energies, via interactions of high-
energy particles with ambient matter and
fields. They come straight from their
production site without

deviation by magnetic fields in space,
and thus point back to celestial objects
which are the origins of cosmic rays,
one of the long-standing problems in
high-energy astrophysics.
Very-high-energy gamma-rays
bombarding the earth atmosphere
develop showers of particles.

Charged particles in those showers
emit photons called Cherenkov light in
the forward direction. An atmospheric
Cherenkov telescope catches this flash
of photons by an ultra-fast camera after
collecting them with a large reflector.
Signals from the camera are digitized by
fast electronics circuits and gamma-ray
events are extracted after sophisticated
analysis.

We started observations with a 3.8m
imaging Cherenkov telescope in 1992,
called CANGAROO-1, in a desert
area near Woomera, South Australia.
Then we built a new telescope, called
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Fig.3 Significance map of TeV gamma-ray signal from
the supernova remnant RXJ1713.7-3946 obtained

from observations with the first 10m telescope.

CANGAROO-II, with a 7-rn diameter
reflector in 1999, which was expanded
to have a 10-m reflector, in 2000.
Now we have an array of four 10-rn
Cherenkov telescopes, called
CANGAROO-III, which was completed
in March 2004 (Fig.1), and it has been
in operation on moonless, clear nights.
At the prime focus of each reflector is
equipped with a Cherenkov imaging
camera consisting of an array of 427
photomultipliers (Fig.2) to catch images
of Cherenkov light to discriminate
gamma-ray showers against background
showers generated by charged cosmic
rays. With its stereoscopic imaging
capability of Cherenkov light, we are
exploring the high energy universe via
gamma-ryas with excellent sensitivities
and resolutions.

We have observed various active objects
in the southern sky, such as supernova
remnants, pulsars

and their nebulae, and active galactic
nuclei, and discovered several TeV-
gamma-ray emitters. Examples of our
results on two supernova remnants are
shown in Fig.3 and Fig.4, where gamma-
ray detection significance map on the
celestial sphere is shown in color scales.
X-ray emission data by the Japanese
ASCA satellite is also overplotted by
contours. The most significant detection
points almost coincide the X-ray
maximum positions. These observations
tell us hints on the origin of high-energy
particles accelerated in supernova
remnants.
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Fig.4 Signal map of TeV gamma-ray emission from the
supernova remnant RXJ0852.0-4622 obtained from
observations with the CANGAROO-IIl stereoscopic system.
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Fig. 4 One of TA ground array detectors deployed in
the field.
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Fig. 5 TA air fluorescence telescopes.
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Fig.1 AGASA energy spectrum. The blue dashed curve represents the spectrum
expected for extragalactic sources distributed uniformly in the Universe.
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Fig.2 Arrival directions of cosmic rays with energies above 4 ¥times 10"19
eV. Red squares represent cosmic rays with energy of > 10 eV. Light blue and
purple circles indicate 2 and 3 events clustering within 2.5°.
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AGASA/TA

The AGASA is a large scale air shower array
installed in the vicinity of Akeno Observatory
located in central Japan, 130 km west of Tokyo.
It consists of 111 plastic scintillation counters
distributed over the area of 100 km2 with an
average spacing of 1km. All the counters are
interconnected by a network of optical fibers
for a precise timing and a fast data collection to
the distant observatory. The AGASA detected
11 cosmic ray events with energies exceeding
1020eV in its 13 years of operation.

The propagation of ultra-high energy cosmic
rays is limited in the space as they are expected
to react with the cosmic micro-wave background
and lose their energy. Arrival directions of some
AGASA events are clustered in space and they
seem pointing back to a narrow region of the sky.
We searched for large and powerful astronomical
objects, such as a radio-emitting galaxy and
colliding galaxies, in the arrival direction of
these cosmic rays but none were identified in
the vicinity of our galaxy. The origin of AGASA
events is difficult to pin down.

The work of AGASA is now succeeded by
a new experiment, Telescope Array (TA) in
Utah, USA. It is composed of a ground array of
576 scintillation counters and 3 stations of air
fluorescence telescopes overlooking the array
from the periphery. An accuracy of the energy
measurement by the ground array will be much
improved by the observation of the same event by
the telescope at the same time. Adding the array
and the telescope data together, the sensitivity of
TA will be more than 10 times larger than that of
AGASA. Simultaneous observations by the array
and the telescope improve the resolving power
of the arrival direction and the association of
these cosmic rays with the potential astronomical
sources can be made with more confidence.

The construction of TA is proceeding in Utah, USA
by the collaboration of Japanese and American
physicists. The observation is expected to begin
in April, 2007. We look forward to confirming the
AGASA discoveries and identifying an enigmatic
origin of ultra-high energy cosmic rays in near
future.
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Fig. 3 Detector arrangement of TA.The locations of 576 counters are indicated by
small numbers. The location of 3 telescope stations are marked square boxes.
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Fig.3 3TeV gamma-ray intensity map
around the Crab nebula.

X2 XE&E7LT7HEFERAIZRE

Fig.2 Solar neutron telescope.
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Tibet AS vy

The Tibet air array(Tibet-III) is located at
Yangbajing (4300m a.s.l.),Tibet in Chaina.

Our research subjects are: Search for high-
energy gamma-ray (a few TeV) celestial point
sources; Measurement of energy spectrum and
composition of very high-energy primary cosmic
rays; Study of 3-dimensional global structure in
the solar and interplanetary magnetic fields by
means of high-energy galactic cosmic rays.

Tibet-IIT , 36900m2 in area, consists of 789
scintillation counters which are placed at a
lattice with 7.5 m spacing. Each counter has a
plate of plastic scintillator, 0.5mz in area 3 cm
in thickness, equipped with a 2-inch-in-diameter
photomultiplier tube. The detection threshold
energy is approximately a few TeV. The angular
resolution of the air shower array is estimated by
the Moon’s shadow in cosmic rays to be less than
1 degree, which is the world best performance.

We successfully observed TeV gamma-ray
signals from the Crab Nebula for the first time in
the world as an air shower array. TeV gamma-ray
signals from active galactic nuclei Markarians
501 and 421 were also observed.

We made a precise measurement of the energy
spectrum of primary cosmic rays in the “knee”
(10>-10'¢ V) region. The chemical composition
in the “knee” region is a crucial key to clarify
the mechanism how cosmic rays are generated,
accelerated and propagate to the Earth.

As a charged particle is bent by a magnetic field,
the apparent position of the Sun’s shadow in
the galactic cosmic rays shifts from its expected
location due to the solar and interplanetary
magnetic fields. It is expected that Tibet-III will
exclusively provide important data to study the
global structure of the solar and interplanetary
magnetic fields correlated with 11-year-period
solar activities.
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Fig.2. The achieved sensitivities compared with the target one of LCGT. The
vertical axis represents square root of displacement noise power density(the
strain is divided by its baseline length). The bright green curve is the noise
spectrum of TAMA (at the time of data-taking run in 2004). The blue curve shows
that of the 20m prototype interferometer placed underground at Kamioka. The
dotted green curve represents TAMA design and the lowest red one is the target
of LCGT. The sensitivity at low frequencies is improved by newly developed
seismic attenuation system (SAS). The sensitivity at higher frequencies is attained
by higher power laser. The mid-frequency region is improved by cryogenic mirror
system. The sensitivity of LCGT is limited by fluctuating photon pressure noise at
low frequencies and by photon shot noise at higher frequencies.
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Fig. 3. A 100m cryogenic interferometer prototype, CLIO, is built underground
at Kamioka. Adjustments of optics and cryogenics are on-going. The picture of
viewing an end chamber of cryostat housing a sapphire cryogenic mirror was
taken by a fish-eye lens camera.

GRAVITY

The gravitational wave group conducts R&D
experiments of the Large-scale Cryogenic
Gravitational wave Telescope (LCGT) project
for the detection of gravitational wave predicted
by Einstein. No body has succeeded to detect
the wave form in real time, so far. Its detection
becomes one of tests to prove Einstein's theory of
relativity. The gravitational wave telescope will
be used in future as a tool for observing dynamic
behavior of compact stars such as neutron stars,
black holes and so on.

The gravitational wave causes a relative
change (strain) between displaced two points in
proportion to their distance. Even if we take 3km
baseline length, the effect is so tiny that extensive
R&D is needed to detect it. We have developed
a 20m prototype Fabry-Perot interferometer,
a 100m delay-line interferometer, and a 300m
TAMA interferometer in collaboration with
researchers of other research organizations in
Japan.

Figure 2 shows the achieved sensitivities
compared with the target one of LCGT. LCGT is
designed to detect at the quantum limit the strain
of the order of h~10% in terms of the metric
perturbations at the frequency around 140Hz.
This would enable the detection of coalescencing
binary neutron starsl.4solar wass to 257Mpc at
its optimum configuration, for which one expects
2.8 events a year on average. To satisfy the
objective, LCGT consists of two set of power-
recycled Fabry-Perot Michelson interferometers
with resonant-sideband extraction scheme,
the main mirrors of which are cooled down to
cryogenic temperature, 20K for reducing thermal
noise and they are located in a quiet site of
underground in Kamioka mine.

We are now developing a 100m cryogenic
interferometer, CLIO underground at Kamioka
for practical test of the cryogenic mirror, which is
one of key technologies of LCGT (in Figure 3).

For the detail, references can be found in http://
www.icrr.u-tokyo.ac.jp/gr/gr.html.
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Fig.2 Galaxy distribution in the equatrial slice of sky to
500h"Mpc ("wedge diagram”) in the SDSS main galaxy sample.
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Fig.3 The power spectrum of galaxy clustering scaled to the
present epoch (SDDD galaxies) plotted with four other independent

measures. These measurements agree with the theoretical prediction
(red line) based on cold dark matter.

SDSS

The Sloan Digital Sky Survey (SDSS)is a project
undertaking a photometric survey of a half of the
northern sky and follow-up spectroscopic survey
of about one million galaxies and hundred-
thousand quasars, and producing a catalogue and
detailed database of those objects. The catalogue
and the database far exceed the preexisting ones
in both size and accuracy, giving potential for
the renovation in many aspects in astrophysical
sciences.

The staff members of the ICRR/SDSS group
were engaged in the construction of the
observatory and the instruments for 1992-1999
together with American colleagues, and have
privilege of the advanced use of the data from
the SDSS observations which are now in a
routine mode. The scientific objectives of the
ICRR/SDSS group are cosmology and related
astrophysical phenomena, with prime emphasis
on understanding evolution of the Universe
and galaxies; a keyword would be “quantitative
cosmology”.

The studies obviously make much use of the
SDSS data base (which has turned out to be
inexhaustible), but also use other resources,
occasionally by conducting observations at the
Subaru Telescope when needed.

A part of our work using SDSS is being carried
out in collaboration with American and German
SDSS team members.



?&SE@KJIEEH%’{BF? .
MmN —7
Theory Group

R DR R

@GNV —T T, A AEDD
FRAFEFHICH T MmN II7EZ
ToTWVET,
@ KT O 7 TR ER T Il
AMEERYE T, SONIF, BEX
pANETIAVINE: ARV NE: WA [OX e INF v el
LG HoTVELLY, 2O HLEM
KA EFFANLZF T 72 & Uig—
ShF L7z, COMBIIFRT O
BRI LI, BUEE TRV THE
BRICMEESM T WIS, 20— T,
COBANZ, BT e AR ENE R
DIz OPDERPLETHDLLE
ZAONTVET, T/, WO DEER
HWRDCOEHOLEEZRIELTWY
¥, ZD—o=2— N REETFS
T5=2—M)JOERTH). HH)—>
RN EEL3IDDI R — T AR
—BFHDFE T 3OOMEEH DR E
AEOIAINF—T—HTHILETT,
MG 7V —7 TR 28 2 5 B
imDOMEEDOE, RO ZomE s,
IR ER M BRI X 52 ORGEEZED L)
TV COPEELTVE T, H
T, SHZLOMAEFHITIEHSATY
2 DR B L XN B RO &
ZEZDEOCHFEE LORAEIT, 2o
MR N —TOREL T —<IC
ToTwEg,

@K OREMGRL B LY
MM ETE S % LT S HE e
KRR R L ndOLE>TWw
T3, A DOTHIZES D SR T406E4E A
WCE TN ORBIFETHRELIZEE R
BNTWE T, ZOREHBOTHITH
HRETIREI TSN RVEIRE
MEBERBICHY ., Mea e TR 128
HH TR M >TEBY A%
ZTHRPERINTWE L, BT
W—7"Tli&, K —F <ol #ed 2
O PR IRR 2 IR T A S
LIZEoT BAMDLVEHTRES
Mea e FRTBLEWAEL ., FHiawm O

HilzeNGFALTH DAL TV =2 ay
THEZIZLDTHICB T2 WE ORI
RWEWE - TRV F— DR EICH
THMEEEAT O, BAEDPSHAEICED
FHOMELE KR T WHOBL D M
—CHRT A R HIEL TV,

log,,(7 3,5/ s€C)
6 4 2 0 -2
1010 [ ) I I,'l :/ I I I Il:llfll [ L I I:I:,'I I 1010
] |I 4 ,--';.
109 / i | "He, 100
108 N g 108
":;‘“ Li/H™ i |
5 107 k= /o 107
@] ‘“:T\ / ,
=~ 108 o0l DM 108
= 100 SLi/ 105
95% C.L.
104 B(y,~g@)=1 104
- n=(6.1:03)x1003 _ o
102 | | ||||l|| | (R 1 1 |||||I| 102
10% 103 104 105
mg, (GeV)

1 EBEMIIET«—/ZETETDBENERICHID. FHOTRGHND
SN2 A VT —Y a Y ROBIMEED LR, ##hEs/ ST« —/DEE

BLUEZChOHFETNDFNERT o

Fig.1 Upperbounds from the Big Bang Nucleosynthesis on the reheating temperature
after inflation in supergravity theories , which predict long-lived gravitino. The

horizontal axis is for the gravitino mass (and the

lifetime).
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Fig.2 Line gamma-ray flux from neutralino dark matter annihilation in the Galactic center.

The horizontal axis is for the neutralino mass.

Theory

Theory group is studying various theoretical
aspects in elementary particle physics and
cosmology.

In Nature, four forces between the elementary
particles exist, those are electromagnetic,
weak, strong and gravitational. Nowadays the
unified theory, in which the electromagnetic
and weak interactions have a common origin, is
confirmed with high precision by many dedicated
experiments. Furthermore, the grand unified
theory, which unifies the electromagnetic, weak
and strong interactions, is proposed. This theory
predicts proton instability, along with a finite
neutrino mass in most models. Theory group
is studying theoretical aspects for phenomena
predicted in the grand unified theory, such as
proton decay and neutrino oscillation.

It is conceivable the Nature has higher
symmetries at high energy scale, and existence
and interaction of elementary particles may be
subject to these symmetries. Supersymmetry is
one of the most promising symmetries in this
respect. Supersymmetric models are one of the
most important subjects for Theory group.

The universe was created by a Big Bang fourteen
billion years ago. Immediately after its creation,
the universe is considered to be extremely hot
and dense, and various elementary particles,
even those difficult to produce by present-day
accelerators, have been present at this early
epoch. The four forces were almost indiscernible
and higher symmetries should have emerged at
that time. Theory group is attempting to check
the elementary particle physics and/or cosmology
by studying effects from interactions of the
elementary particles that have taken place at the
early universe.
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RCCN

Research Center for Cosmic Neutrinos
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RCCN

Research Center for Cosmic Neutrinos
was established in April 1999. The
main objective of this center is to study
neutrinos based on data from various
observations and experiments. In order
to promote the studies of neutrino
physics, it is important to provide the
occasion for discussion on theoretical
ideas and experimental results on
neutrino physics. Therefore, one of the
most important practical jobs of this
center is the organization of neutrino
related meetings. In FY2005, we had
two domestic neutrino workshops.
In each meeting, about 30 physicists
participated.

Members of this center are involved
in Super-Kamiokande, K2K and T2K
experiments, carrying out researches in
neutrino physics. Atmospheric neutrino
data from Super-Kamiokande give
one of the most precise information
on neutrino oscillations. With the
increased data, it is more important to
have better prediction of the neutrino
flux. Therefore, in addition to the data
analysis of the above experiments,
we work on the prediction of the
atmospheric neutrino flux. In order
to predict the flux accurately, it is
important to know the details of the data
on the measurements of primary and
secondary cosmic ray fluxes. For this
reason, we have a close collaboration
with researchers working in the cosmic
ray flux measurements.

It is important that the general public
knows the achievements of the present
science. Because of this reason, we have
a public lecture every year. In FY2005,
the public lecture was held on May 15
(Sun.) at Kashiwa. About 200 audiences
heard the lectures.

Since 2004, RCCN has been acting as
a body to accept the inter-university
program related to activities in the
low-background underground lab. in
Kashiwa. We accepted 10 programs
including 7 programs related to the low-
background lab. In addition, this center,
together with the computer committee
of ICRR, is in charge of the operation of
the central computer system in ICRR.
The computer system was operated very
successfully in FY2005.

Ashra

All-sky Survey High Resolution Air-shower detector
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Ashra

Very high-energy cosmic rays, such as
gamma rays, nucleon, and neutrinos,
traveling the universe, finally reach
the Earth. Then they interact with the
atmosphere and leave a stamp called
“air-shower”. Ashra (All-sky Survey
High Resolution Air-shower detector)
is an experiment, obtaining fine images
of the “air-shower” over the whole
sky, as well as observing starlight
directly. Examining unknown objects or
phenomena through UV light, gamma
rays, and ultra high energy neutrinos
with newly developed detectors, we
wish to create a new region of science;
ultra high energy particle astronomy.
We have improved optical system of
detector, and come to obtain air-shower
image more closely over ultra wide filed
of view (42 deg. in diameter). The most
important study was development of
UV image intensifier, mounted on focal
surface. Now we can determine well the
species and direction of cosmic rays.
The high performance of our optics was
already confirmed by test observation.
We also developed “intelligent trigger
system”, which gets air-shower images
efficiently after judgment of whether
incident light is made by cosmic rays.
We have made two new sensors for the
trigger system.

Now we are building detectors at Mauna
Loa on the Hawaii Big Island. We will
start normal observation in this year.
Observation results are coming soon.

The Pleiades
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Fig.3 Image of a star field obtained by test
observations.
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using atmospheric neutrinos in 1998.
Also, solar neutrino measurements
established neutrino oscillations in 2001
by comparing results from the SNO
experiment in Canada. In 2002, neutrino
oscillations were confirmed using
artificial neutrinos produced by a proton
accelerator at KEK.

There are also 100m long laser
interferometers in Kamioka Mine which
are aiming to study gravitational waves
and geophysics.

Using the low background environment
in Kamioka Mine, dark matter search
experiments are also being prepared. One
of the experiments is called XMASS
which is described in the section of
Neutrino and Astroparticle Division.
There are research offices, a computer
facility and a dormitory for researchers
located near the observatory for the easy
access to the detectors in the mine.

Location

Address: 456 Higashi-Mozumi,
Kamioka-cho, Hida-shi, Gifu
Prefecture 506-1205 Japan

Tel: +81-578-5-2116 Fax:
+81-578-5-2121

Geographic Location: 36°25” 26” N,
137°19° 11”7 E

Altitude: 350 m

Equipment: 50,000-ton water Cerenkov
detector “Super Kamiokande”
Location of installed equipment: 1,000
m underground from the summit of Mt.
Ikeno (altitude: 1,368 m; depth: 2,700
m w. e.); Main rock: gneiss; Specific
gravity: 2.69 g/cn

Access

® Inotani Sta. of JR Takayama Line
— Kamioka Railway (10 min.) —
Mozumi Sta. — Walk (5 min.)

® Toyama Airport — Bus (30 min.)
— Toyama Sta. — JR Takayama Line
(50 min.) — Inotani Sta. — Kamioka
Railway (10 min.) = Mozumi Sta. —
Walk (5 min.)
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Observatory of The University of Tokyo was
formally established as the first Japanese
joint-use research institute for universities.
In 1976, the observatory was reborn as the
Institute for Cosmic Ray Research (ICRR),
and the Norikura observatory became one of
facilities of ICRR.

The observatory has been hosting cutting-
edge cosmic ray researches, including the
study of particle and nuclear interactions
in ultra-high energy regions, cosmic ray
modulations by magnetic fields and solar
activities in the galaxy and the interplanetary
space, and observation of solar neutrons. In
addition, recent activities include researches
related to the Earth environments. For
examples, aerosols are observed in the
unpolluted high mountain to study their
transport mechanisms and their effect to
air pollution and cloud generation, and the
green-house effect and acid rain are studied
by surveying alpine vegetation. Moreover, the
observatory is used for prototype experiments
to search for very-high-energy gamma-
rays from the sky, and performance tests
of cosmic-ray telescopes, utilizing its high
altitude and night-sky darkness. Thus the
Norikura observatory is working as a multi-
purpose laboratory used by researchers in
various fields with its unique features.

Location

Address: Iwaitani, Nyukawa-mura, Takayama-shi,
Gifu Prefecture 506-2100 Japan

Tel/Fax: +81-90-7721-5674  Tel:
+81-90-7408-6224

Geographic Location: 36°6’ N, 137°33’E

Altitude: 2,770 m (average atmospheric pressure:
720 hPa)

Equipment: 3 power generators (AC 70 kVA)
Suzuran Lodge: 4306-6 Azumi-mura,
Minamiazumi-gun, Nagano Prefecture
390-1513 Japan Tel: +81-263-93-2211 Fax:
+81-263-93-2213

Access

® Matsumoto Sta. of JR Chuo Line
— Matsumoto Dentetsu (30min.) —
Shinshimashima Sta. — Matsumoto Dentetsu
Bus (2hrs) — Bus terminal at the summit of
Mt. Norikura — Walk (25min.) (Bus service:
Jul. to early Oct.)

® Takayama Sta. of JR Takayama Line —
Hohbi Bus via Hirayu (2hrs) — Bus terminal
at the summit of Mt. Norikura — Walk (25
min.) (Bus service: Jul. to early Oct.)
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At the Akeno Observatory, extremely
high energy air showers whose energy
levels exceed 10*eV are observed,
and development of air showers
and the origin of extremely high
energy cosmic rays are studied. In
addition, this observatory supports
development of equipments related to
these studies and test observation of
inter-university joint-use researches.
Its main equipment, "AGASA ," had
been in operation as the world’s largest
air shower detector for 13 years
since 1990, but its operation was
terminated in January 2004 , to hand
over observation to the larger scale
successor, "Telescope Array (TA) ."
At present, the facilities at Akeno
Observatory are used for construction
and arrangement of TA, development
of prototype detectors, and pilot
observation. "AGASA' will be
relocated to Utah, U.S.A., to continue
its operation as a part of TA.

Location

Address: 5259 Asao, Akeno-machi,
Kitakoma-gun, Yamanashi Prefecture
407-0201 Japan

Tel: +81-551-25-2301

Fax: +81-551-25-2303

Geographic Location: 35°47° N, 138°
30°E

Altitude: 900m (average atmospheric
pressure: 910 hPa)

Access

® Nirasaki Sta. of JR Chuo Line —
Taxi (25min.)

AR (PRAT) & AGASA #°& 3581
Area of Akeno Observatory (bottom right)
and AGASA
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Chacaltaya Observatory of Cosmic Physics
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Chacaltaya Observatory in winter.
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Chacaltaya

Chacaltaya Observatory of Cosmic
Physics is jointly operated with Bolivia
since 1962 at Mt. Chacaltaya, Bolivia,
as the world-highest cosmic-ray
laboratory (16°21°S, 68°08’W, 5300m
a.s.l.). The air shower experiment,
BASJE (Bolivian Air Shower Joint
Experiment), aims to investigate the
origin of primary cosmic rays around the
knee region (~ 10" eV) by measuring
the energy spectrum and searching for
cosmic gamma-rays. The emulsion
chamber experiment with Brazil has
been continued for 30 years and aimed
at studying particle interaction at very
high energies, including a report of rare
events called ‘Centauro’.
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Detector complex of the observatory.
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The Institute for Cosmic Ray Research (ICRR)
is an institute conducting the observation and
study of cosmic rays from various aspects.
Its predecessor is a lodge for research, called
Asahi Hut, built on Mt. Norikura based on
the Asahi Academic Grant. In 1953, it was
transformed into the Cosmic Ray Observatory
of The University of Tokyo. This observatory
was Japan’s first research facility for
nationwide joint use. In 1957, it participated
in worldwide observation of the International
Geophysical Year (IGY), pioneering
international activities. In the same year, it
embarked on the observation of air showers,
and in 1958, it started using the emulsion
chamber for the observation. Since then, the
observatory has continued steady observation
with these instruments.

In 1972, the construction of Mutron
(electromagnetic spectrometer) was
commenced, improving the facilities for
experiment. In 1973, two international projects
of the Japan Society for the Promotion of
Science were incorporated into the research
of this institute. One project was the deep
underground experiment at Kolar Gold Mine
in India, and the other was the high altitude
experiment on Mt. Chacaltaya in Bolivia. In
1975, the Mutron was completed, and then
the construction of Akeno Observatory was
started.

In 1976, the Cosmic Ray Observatory was
reorganized into the Institute for Cosmic
Ray Research (ICRR). ICRR absorbed
the 3 sections of the Cosmic Ray Division
of the Institute for Nuclear Study, The
University of Tokyo, which had conducted
similar researches since 1956, and started
its researches over again as an institute
composed of 6 divisions and 1 facility. In
1977, the Akeno Observatory was formally
recognized as the second attached facility. In
1979, the 1kmz2 air shower detector, which
was installed in the Akeno Observatory, and
an emulsion chamber, which was placed on
Mt. Fuji, were developed. In 1981, Japan-
China joint research was initiated using the
emulsion chamber. In 1983, the proton decay
experiment was started as a joint experiment
in Kamioka, and the construction of the
facilities for studying primary cosmic rays
was finished.

From 1985, ICRR increasingly produced

significant experimental results, and further
improved its experimental equipment. In
1987, the Kamioka Observatory succeeded
in trapping neutrinos from a supernova
for the first time in the world. In the same
year, the construction of the 100kmz wide
area air shower detector was commenced
at the Akeno Observatory. In 1988, the
Kamioka Observatory observed the deficit
of solar neutrinos, and in 1989, the Norikura
Observatory observed a considerable increase
in cosmic neutrons in the wake of solar flare.
In 1990, the construction of the wide area air
shower detector at the Akeno Observatory
was finished. In 1991, the construction of
the Super-Kamiokande was started. In 1992,
a collaborative research team in Australia
observed ultra high energy gamma rays for
the first time in the southern hemisphere.
In the same year, a new team for observing
gravitational waves joined ICRR. In 1993,
the construction of the air shower gamma
ray detector was started in Tibet. In 1994, the
Akeno Observatory observed a big shower
whose energy level was beyond the theoretical
limit, and the Kamioka Observatory detected
an anomaly in atmospheric neutrinos. In
1995, the Kamioka Observatory restarted its
researches as the third attached facility. In
1996, the Super-Kamiokande was completed,
and initiated full-scale observation. In 1998,
the Super-Kamiokande team reported, as
the finding of a two-year observation, that a
neutrino has mass.

In 1999, in order to further study the mass
of a neutrino, ICRR started the experiment
of detecting artificial neutrinos that emitted
from the High Energy Accelerator Research
Organization at the Super-Kamiokande. The
Research Center for Cosmic Neutrinos was
also established for collecting information
on the observation of cosmic neutrinos
and paving the way for new neutrino
research. Moreover, ICRR was granted the
Scientific Research Fund for COE (Center of
Excellence), used for significantly improving
the ultra high energy gamma ray observation
in Australia.

On April 1, 2004, The University of Tokyo
became an independent administrative
entity, and the ICRR’s research divisions
were reformed to establish a research system
composed of 3 research divisions.
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Asahi Hut (wooden structure; about 50 sq. meters) was constructed on Mt. Norikura based on the Asahi Academic Grant.

Asahi Hut was incorporated into the Cosmic Ray Observatory, The University of Tokyo (Aug. 1).

The main building and research facilities of the Norikura Observatory were constructed (the opening ceremony was held on Aug. 29).
(The Cosmic Ray Division (composed of Air Shower Section and Emulsion Section) was inaugurated at the Institute for Nuclear Study, The
University of Tokyo’ )

The emulsion chambers at the Norikura Observatory started observation.

Air shower observation started at the Institute for Nuclear Study, The University of Tokyo»

(The Emulsion Section of the Institute for Nuclear Study, The University of Tokyo developed a large-size balloon.)

{International projects of the Japan Society for the Promotion of Science started (researches with India, Brazil, and Bolivia).>

{The balloon project of the Emulsion Section of the Institute for Nuclear Study, The University of Tokyo was transferred to the Institute of
Space and Aeronautical Science.)

{Observation with emulsion chambers started at Mt. Fuji by the Emulsion Section of the Institute for Nuclear Study, The University of Tokyo.)
A full-time director was appointed. The construction of “Mutron’’ was commenced.

(The cosmic material research section was established in the Cosmic Ray Division of the Institute for Nuclear Study.

The ultra-high-energy weak-interaction division was newly established.

The international projects of the Japan Society for the Promotion of Science (researches with India, Brazil, and Bolivia) were incorporated.
A full-time chief administrator was appointed.

“Mutron’’ was completed.

The construction of the Akeno Observatory was started.

The ultra-high-energy strong-interaction division was newly established.

In the wake of the amendment of the National School Establishment Law, the observatory was reorganized into the Institute for Cosmic Ray
Research (ICRR) (May 25); the ultra-high-energy strong-interaction division was divided into the first and second divisions, and three
divisions (muon measurement, meson physics, and cosmic ray science) were transferred to ICRR from the Institute for Nuclear Study, The
University of Tokyo. Thus ICRR started with 6 divisions and 1 observatory.

The Akeno Observatory was established as one of facilities (Apr. 18).

The Akeno Observatory held the opening ceremony (Oct. 6).

The 1 km2 air shower detector was completed at the Akeno Observatory.

The special facility for the emulsion chamber on Mt. Fuji was constructed.

The 16th International Cosmic Ray Conference was held in Kyoto (Aug.).

Japan-China joint research on emulsion chamber observations started.

The cosmic ray measurement division (guest researchers) was newly established.

The nucleon decay experiment was started in the Kamioka Mine as a collaborative research project.

The facility to study primary cosmic rays, whose main equipment is a mass spectrometer, was installed.

The first committee for future projects was organized.

The team of the Kamioka underground experiment observed a neutrino burst from a supernova for the first time in history.

The construction of the 100 km? wide-area air shower detector, “AGASA” , was started at the Akeno Observatory.

The first committee for future projects submitted a report.

The team of the Kamioka underground experiment observed the deficit of solar neutrinos.

A significant increase of cosmic ray intensity coincident with a solar flare was observed at the Norikura Observatory.

The 100 km? wide-area air shower detector “AGASA” was completed at the Akeno Observatory.

The construction of the Super-Kamiokande was commenced.

The second committee for future projects was organized.

The neutrino astrophysics division was newly established, and the cosmic ray detection division (guest researchers) was abolished.
The gravitational wave team joined the muon measurement division of ICRR.

The Cangaroo Project was started in Australia.

The Cangaroo team observed TeV gamma rays from PSR1706-44.

The construction of the air shower gamma ray detector was started in Tibet.

A computer center was established at the Kamioka Observatory (Jan.).

The digging of a hole for installing the Super-Kamiokande was finished (Jun.).

An enormous air shower with energy of 2 X 10%° eV was observed at the Akeno Observatory.

An external evaluation of ICRR was conducted.

The anomalous dependence of atmospheric neutrinos against zenith angles were observed at the Kamioka Observatory.

The neutrino astrophysics division was abolished, and the Kamioka Observatory for Cosmic Elementary Particle Research was newly
established (Apr. 1).

The ceremony for celebrating the completion of the Super-Kamiokande was held (Nov.).

The Super-Kamiokande started full-scale observations (Apr. 1).

The air shower gamma ray detector was completed in Tibet.

The discovery of a neutrino mass was officially announced by the Super-Kamiokande collaboration (Jun. 5).

The construction of the Kashiwa Campus was commenced (Nov.).

The Research Center for Cosmic Neutrinos was newly established (Apr. 1).

The Cangaroo-2 telescope started operation in Australia.

The preparation for the Cangaroo-3 Project was started in Australia.

““The research center for ultra high energy gamma rays” was set up as the center-of-excellence development program of grant-in-aid in
scientific research.

ICRR moved to the new Kashiwa Campus (Feb.-Mar.).

An accident occurred at the Super-Kamiokande, destroying more than half of the photomultipliers (Nov.).

Professor Emeritus Masatoshi Koshiba won the Novel Prize in Physics for his pioneering contributions to the detection of cosmic neutrinos,
based on outcomes of the Kamiokande experiment (Dec.).

The Super-Kamiokande was partially restored, and observation resumed (Dec.).

The 28th International Cosmic Ray Conference was held in Tsukuba (Aug.).

The construction of the Telescope Array was commenced.

Four telescopes for the Cangaroo-3 Project were completed.

Japanese national universities became independent administrative agencies (Apr. 1).

The research divisions of ICRR were reorganized into the three divisions: Neutrino and Astroparticle Division, High Energy Cosmic Ray
Division, and Astrophysics and Gravity Division (Apr. 1).
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Administration of ICRR

Board of Councillors:

This is a board for discussing the
joint use of ICRR, and is summoned
to meet the director’s request for
advice. This board is composed of the
director and about 14 members. The
board members are selected from the
following personnel: (1) the professors
and associate professors of ICRR
enumerated by the Chancellor of The
University of Tokyo, (2) the Dean of
Department of Science and the Director
of the Executive Office, The University
of Tokyo, (3) the Director of National
Astronomical Observatory, the
Director of the Institute of Particle and
Nuclear Studies of the High Energy
Accelerator Research Organization,
and the Director of the Yukawa
Institute for Theoretical Physics,Kyoto
University and (4) those who have
academic careers inside and outside the
university and who were enumerated
and entrusted by the Chancellor of The
University of Tokyo.

Faculty council:

This is a board for deliberating
important items of ICRR, such as
the recommendation of an incoming
director to the Chancellor of
The University of Tokyo and the
appointment of staff members. The
council is composed of the director and
all full-time professors and associate
professors of ICRR.

Advisory Committee:

This is a committee for drawing up
schemes for the operation of the joint-
use facilities and submitting them to
the Faculty council. This committee
is composed of about 14 researchers
from inside and outside of ICRR (the
number of inside researchers is almost
equal to that of outside researchers).

User’s Committee:

This is a committee for having
discussions for facilitating joint-
use research and suggesting and
reporting to the Advisory Committee.
This committee is composed of the
members selected from the inside of
ICRR and the outside members who
have academic careers.
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Number of Stafts and Directors So Far
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The parenthesis “( )” represents the number of female staffs; the square bracket “| ]” represents the number of guest staffs; and the angle

bracket “< >" depicts the number of guest foreign staffs.
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Representatives So Far

@ Cosmic Ray Observatory, The University of Tokyo
Director Morizo Hirata Aug. 1, 1953-Aug. 31, 1955
Director Seishi Kikuchi ~ Sep. 1, 1955-Sep. 21, 1959
Acting Director Itaru Nonaka Sep. 22, 1959-Jul. 31, 1960
Acting Director Hiroo Kumagai  Aug. 1, 1960-Nov. 30, 1960

Director Itaru Nonaka Dec. 1, 1960-Mar. 31, 1970
Director Kouichi Suga Apr. 1, 1970-Mar. 31, 1972
Director Saburo Miyake  Apr. 1, 1972-May 24, 1976

@ Institute for Cosmic Ray Research, The University of Tokyo

Director Saburo Miyake = May 25, 1976-Mar. 31, 1984
Director Kouichi Kamata Apr. 1, 1984-Mar. 31, 1986
Director Ichiro Kondo Apr. 1, 1986-Mar. 31, 1987
Acting Director Goro Tanahashi ~ Apr. 1, 1987-Apr. 30, 1987
Director Jiro Arafune May 1, 1987-Mar. 31, 1997
Director Yoji Totsuka Apr. 1, 1997-Mar. 31, 2001
Director Motohiko Yoshimura Apr. 1, 2001-Mar. 31, 2004
Director Yoichiro Suzuki  Apr. 1, 2004-

@ Norikura Observatory
Acting Director Saburo Miyake =~ May 25, 1976-Feb. 28, 1977

Director Ichiro Kondo Mar. 1, 1977-Mar. 31, 1987
Director Toshinori Yuda  Apr. 1, 1987-Mar. 31, 2000
Director Masaki FukushimaApr. 1, 2000-Mar. 31, 2003
Director Masato Takita Apr. 1,2003-

@ Akeno Observatory

Director Kouichi Kamata Apr. 18, 1977-Mar. 31, 1984
Director Goro Tanahashi ~ Apr. 1, 1984-Mar. 31, 1988
Director Motohiko Nagano Apr. 1, 1988-Mar. 31, 1998
Director Masahiro Teshima Apr. 1, 1998-Dec. 31, 2002
Director Masaki Fukushima Jan. 1, 2003-

@ Kamioka Observatory
Observatory Head  Yoji Totsuka Apr. 1, 1995-Sep. 30, 2002
Observatory Head Yoichiro Suzuki  Oct. 1, 2002-

@ Research Center for Cosmic Neutrinos
Center Chief Takaaki Kajita ~ Apr. 1, 1999-
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Research Budget * Facilities

Annual Expenditures

T-F thousand yen

SN 20 B A

Joint-Use Research,Education/International Exchange

O REMEMEE MBI HTIERBAHAR IO U b

X5 VR 13 GEHE | PR 14 AERE | PR I5ERE | PR 16 4FIE | TR 17 4ERE H[EF ) B FEHAOMR 7O o b
Cat FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 i m = - = N > N . e
TR Tesomtl Bxpomses 80T 160352 o 239,000 =R 001 FORRE UM AIN L, ZREFAAATERE LT, M¥e BXIVETOFxALIXINTE, TIVYa Y- Fxyi—
%,ﬁ;% Non—personal Expenses 1 518,584 1 518’065 1 785y449 1 902’000 1 771’763 M A x A} W m?ﬁi*j?ﬁﬁ%jﬁ?&\ %@Eﬁiﬁuﬁﬁ\ %@?Eﬂiﬁ“ﬁﬁo) Kﬁ %)ﬂ w T$Eﬁ®@ Z ?E*EEJ/EFQ o)ﬁ)fﬂﬁ;??b nf W i ﬁ_o
& F Total 1,937,059 1,978,397 2,220,323 2,441,000 2,339,764 B CTHRRAMAMEZT > T0ET, FLRENOALZLT, i BT —ZA L7V T70OY—X7 TR, KAF= b ¥a7 8@
e ot ST OEBRIGIIZERE DT o TV E T, FHOTHEIANVFE - Y BRIEOBEZIfTbhTwET,
5\ 8RE £ External Funds, etc 1 thousand yen :n%mi’&lﬁ]ﬂmﬁﬁ%aiﬁﬁff@ﬁ)f%‘ﬁ%#%ﬁ%b\ KEF BF<y P OFEAFERTE, 2R v 7 — BEE £
K 4 TS i RIS P16 R 17 I BRAARL ORI M ER R TRIL 5. PR 16 THI AL F—OFHBERAT b TV E T,
I » e 3 . N > < o 1 1 = R By =N 73 ‘i‘. v E;—,:L,al‘ n
Category Ml | ZAGE | il | ZAGE | R | ZAGHE | B | ZAGE | fFB | ZAGHE ﬁgmﬁ AP TRIFHE RGBS, To2BD T el e s Q?@‘fﬁﬁfiif i
Quantity | Amount Received | Quantity | AmountReceived | Quantity | AmountReceived | Quantity | AmountReceived | Quantity | Amount Received . I ‘ " N
B TG T T o T o T o 5 . a7 Rk | masees | s cv g
gl & SN Plz:ate - Joint use in fiscal 2005 Number of Applicants i e Number of Totel Researchers T, MO TERICIZ. TAY B2 5% L ORfgEEH
]’?‘ﬁfﬁ)ﬁ"s . 0 1 1,500 2 1,950 3 237,364 206,369 FFRET W 1 1 3 ZMLTwET,
g a1 T SRS Bl F B R W E 2 MR L RFERUFIZ, 1ok
SN 4 350 | 2 700 | 2 505 | 2 50,446 5.380 FH =2 — b R 0 et N ’
B’Enalion foAr Sch()l‘ar]y Development Neutrino and Astrophysics givision 31 (22) 31 (22) 568 (498) B IO f‘g—o
il b T S ! 182975 B0V F TN | 47(7)(8)| 45(1)(8) | 36582 (73) | [[E 1] BIREPREAHIHERA RN Academic Exchange Agrecments
Sc1Je - High Energy Cosmic Ray division 1995 4% B 22 1 a5 P R PO 270 (D)
$ﬁg@%gﬁﬁ%ﬂg | 8 8 132 Institute of Physics, Chinese Academy of Science (China)
Astrophysics and Gra[l/ity division 1995 4E7 7 L — FRZW KA (F—ZX 50 7)
%4%ﬁﬂﬂ§*ﬁﬂﬂ% Grant -1n- ald fOI' Sc1ent1ﬁc Research T-F thousand yen iz a— b ) BN RE A LY F — 1 1 67 School of Physics and Mathematics, University of Adelaide (Australia)
SRR 13 4R SRR 14 4EBE SRk 15 4EBE SERE 16 4R EE SRR 17 SRR Research Center for Cosmic Neutrinos 1995 ﬁg? ]t‘ gzcl%ﬁ%tl%?é@%mf 5 fﬂ’ (I?k.) v (the United Stat
ﬁ %*E E FY 2001 FY 2002 FY 2003 %ﬁ E FY 2004 FY 2005 o — — raduate C“OO O“ f' S an\' clences, Boston University (the Unite ates,
— - T - : X QLG 7T : I 1995 4E N 4 KEEBL2A Y 4
Research classes ﬁ:& %Xﬁ%ﬁ ﬁ“ﬁ "i“}\ﬁﬁ ﬁ:ﬁ f’?’:}\ézﬁ Research classes ﬁ:;i %}\ﬁﬁ ﬁ:ﬁ ’%}\fﬁﬁ SR NI e LS s ﬁSDepartmentiof S??eilie,(lﬁi!e)rsity of Hawaii (the United States) a
Quantity | Amount Received | Quantity | Amount Received |Quantity | Amount Received Quantity | Amount Received | Quantity| Amount Received j( ?Bt‘ gﬁzg 1995 4EL & KM CRIE)
B B 70 T f . .
COE L 78 1 330,000 1 442,000 1 208,000 | 4EWIHEAENFZE (COE) 0 0 0 : 0 LT B N y N . College of Science, University of Utah (the United States)
Basic Research for the COE Development Research Category(COE) : : K}?\ ﬁ??ﬁ?ﬁlﬂfg‘ﬁ}’ﬁ . %E‘\ ﬁiﬂ?%ﬁ)f”ﬁﬂ%ﬂ?@ﬁlﬁ% 1995 4EH ) 7 # V=T KFT —34 VR EFFEE CRE)
%Eujﬁj@ﬁﬁ% *% 1) A‘Iﬁ LT j(/i' F}fﬁiﬁz ;i, ,§z. ”- A hwfaﬁ*ﬁ»g ;i, T HLElL zf__) 1. School of Physical Sciences, University of California, Irvine (the United States)
P KEEBOWE DI LT T, HRERRA ARG, Wit |9V FE) LTy 7 KL AL (RY ET)
;ﬁ‘:ﬁ‘i%ﬁﬁﬁ)f')ﬁ 5 ¢ 256,000 = ° = niversidad de San Andrés (Bolivia
: : : : : : ' —RBELIF -V HERLTVET, 3 7R 53 —JH- 7
;i%ligri;;?%m&? S AT (1) : - e B e 2 . > 2y 1996 f!EII;II{RTIJ{K Zc:(]i:r; ¢ of s&iﬁmgﬁpﬁ B
e 4 155800 | 3 . 140400 | 2 . 180000 | REBURERZE (1) o 2 . 21,000 FHBRFRFEBEO B L LT, ENS MRS KA » Ru v of Sci
1 i H H 1cular riel esearci : s
;%%‘j%&;%}?%“e(ag; o 2 31,300 | 7 149,000 | 11 321,703 | FREFHMTE (2) 5 387,000 T ARIRHE. RERIBIEE. SHRABRRE L LT AN S0 oo _—
Particular Field Re)search (B) Particular Field Research (2) VTV E T, 5’1~ Aﬁﬂ: j'[_,% t O) AE’JX}ML
HEAERFZE (A 5 40,000 | 2 29,250 1 13260 | ZeAxafze (A) (1) 3 59,000 | 5 : 42,000 W KT HBM T O KREREFZEZABILTOLEBY T P N - -3
SR (4) | BAISE (A) (1 ;lw KA IT O K E B ZABIE M T O & 5 S 1B G 5 IR 17 SEIE) 5 SRR SRS
LM% (B) 3 1 140400 | 3 i 12700 | 1 15340 | ZEMRE%E (A) (2) , 2 ¢ 13,000 ° UARFEAAS 2 3612 L 72244 R AR ZE 4 13 33 1,664 #4112 B &
Base Rsearh () | B Rt 1 TR [FRUERPRISFR PRI FR PRI PR . 20—, TR 2 AR RS & 1T
%Sﬁfg)l‘;; C}(lf(ic)) 5 63000 | 6 7800 | 1 8,700 ﬁasicﬁli?f‘m(hl%])a) ((2%) 3 17000 | 2 i 2000 T 7] H% L7-Wf%esc3. [zk;[&o)ﬁ‘)f%%ﬁig AV E TIY
6 5800 | A% (C) (2) 3 3000 5 Master's course | 2@ [ 213 | 18 (2 | 25 3) | 27 () | AFTAECKOTVET. REOHEALEE OZ AR,
SIETE (A) 2 1200 | 2 2700 | 2 3300 | HFHF% (A) : 1 10000 o Eo MO o 3w | 6 | K2OEBITT.
Encouraged Research (A) Young Researcher’s Research (A) =t [% 2] K HAME N Accepted Researchers | 2000 | 2001 | 2002 | 2003 | 2004
AR (e %a’;ﬁf%’% (B) 6 i 8000 3 i 5000 5] 26 (4) 32 (4) 31 (3) 39 (4) 43 (4) o -~
B}%—‘?{ff]ﬁ)f;’u (?*ﬂﬁ‘;‘?‘ﬁﬁ) Young Researcher’s Research (B) : ’ : ’ TOtal M'Aﬁ)f%é (iﬁﬁﬂ’?%%‘%ﬁ}) 27 22 46 24 25
International Academic Research(Acadernic Investigation) : () PIEaHCTHE gml—eign gesearcléerls(Projecé (')lf tl;le Nllinis)try of Education,
B RIS i 1 1,700 | 2 3400 | WiZFAEZE The parenthesis “( )" represents the number of female students. ulture, Sports, Science and Technology
ﬁqégr%t?ﬂr:y lgj{gasf%arc(hﬂ I—Jﬂ:a’n) Exploratory Research 1 2’000 1 1’000 ﬂ }\ﬁ)f %% (??E?ﬁﬁ%ﬁ\) 2 2 3 5 3
Sy L Erge Foreign researchers(Invited by the Japan
International Academic Research(Collaborative Research) : R Society for the Promotion of Science)
AR 11 10800 | 8 8700 | AERIBFTE AL Joint-Use Rescarch DEAET S (W5t B BS)| 06| 98 | 492 | 510 | 299
Scholarship for Special Researchers : ! ; ’ Scholarship for Special Researchers ; ; A total of 1227 researchers have joined research programs at ICRR. For 5 years from Foreign visitors(For investigation,
# it 33 715800 | 33 794650 | 36 606203 23 497000 | 19 0 329,000 fiscal 1999 to fiscal 2003. xescatch, and obseryation, cic)
Total ; 5 f § ' ' . =i it Total 125 | 122 | 541 | 539 | 327
= : : : Education = R
= = v : . L EVE ICRR accepts graduate students, and also delivers lectures for them as a part of the ations “Oiec
PR O il - L%E*ﬁ Locations and Land/Building Areas FREZER Locations of Facilities Graduste Sehoud of Physics. The University of Tokyo. ICRR also condusts liberal Eﬂéiﬂl:ﬁtg:‘jllg;fji:;toma ctea ineraction by coumic rye s s
21 Bacil =t L d Telephone Numb: Land A Building Arear seminars for undergraduate students, every second year. . - ?
B B Faci 1fles Bt - AR5 Locaton and Teephone Number 28 D i) S N ICRR also accept graduate students of other universities inside and outside Japan as ;ST gsvmu]smn c};ambe;s. £ ultra-hich hed
M v 8 A | TEEMHHOS 515 TELM-7136-XXXX (¥4 Y V4 V) 237452 7185 _@_ special listeners, special researchers, and foreign researchers, as the graduate school of - In Woomera, Australia, sources of ultra-high energy gamma rays are searche
Kashiwa Campus  |3-1-15 Kashivanoha, Kashiva-sh, Chiba Prefecture, JapanTEL: +81-4-T136-XXX (directdiling) | (K1 % ¥/ 78 A2 k) ! The University of Tokyo. ) 201'(;)1}1’ ;zlllégﬁiz;mlglzli:;:‘i:ncjlliegz':]kl(;l\é :l‘;icr(i)gle“fsfit on high energy cosmic rays is
TN TRz i I A T BT 3% 4 456 TEL : 0578-5-9620 51,022 2071 o The number of graduate students accepted by ICRR is tabulated. conducted by using the gir show de,tefztor. ‘ ' -
Kamioka Observatory |46 Higashimozumi, Kamioka-cho, Hida-shi, Gifu Prefecture, JapanTEL: +81-378-5-2116 (f=A) (5 A 56) ?5;,]“"3 WSz g Ilrrll [ejct]?ililiigr.ls .z;Al’oi ](J);Oi:::;?shi:sd?:gr%l htfeh(ﬁtsen:rreg }&;r?gzrg]:g irsylshe1 Sul:dggg(r)iisa
e Wi B 0 9T |G 5L LA O e TEL : 09077215674 | 59,707 1,655 WEEER TR experiment in Kamioka.
Norikura Observatory |M:. Norikura, Nyukawa-mura, Ohno-gun, Gifu Prefecture, JapanTEL: +81-90-7721-5674 (& A) - .iggggu.';a‘su“‘“‘“ International Exchan ge
i LT H FeRH 4306 : 0263-93- T A i A total of 1406 forei hers h d at ICRR and led demic lif
0 5 L A 7 | SEBFULBCAT %540 4306.6TEL - 0263932211 | 2203 182 TEEATE oy HRO hamcoros together for 5 years from fiseal 2000 10 fiseal 2004, Some of them were assembled
Suzuran Lodge of Norkura Observatory | 4306-6 Azumi-mura, Minamiazumi-gun, Nagano Prefecture, JapanTEL: +81-263-93-2211 (15 }\) Kofu via the Ministry of Education, Culture, Sports, Science and Technology or Japan
SEI 1) A |H, ¥ . Society for the P ti f Science. E an and U.S. researchers are dominant,
HB ﬁ %ﬂ YEIJ P)f [J_l ﬂglﬁjbﬁ:fﬁﬁ}jﬁm&% 52.59TEL ) 0551_2.?2301 5?;:557 2,843 ax?dllenﬁia?lrang Bl;(:irzni?iz:g[;e(;earclﬁgr: folfg\(:/pﬁl:m.nThe recgentedata f)rn lhg nl(l)ﬁll)?:rrgf
Akeno Observatory |5259 Asao, Akeno-machi, Kitakyoma-gun, Yamanashi Prefecture, Japan TEL: +81-551-25-2301 (& A) accepted foreign researchers is as shown in Table 2.
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OB ER Y R Yy A FHEEBEEME ()
1996 4 (H8) 1/16 HCAREFH4MFZERT CGRR0) 75 %

@5 T AV F —FIRE R - TR & R E T
J—rvav7 (F4#)
1996 4F (H8) 9/25 ~ 28 W AR T-BIZERT (i) 38 %

O TR Y > K Y 2 4
MBI FLR & 2 ()
1997 4 (H9) 10/8 ~9 KEK MiE# (H@) 1254

OFE L FHEHPHMICHTAEBRY—2 a3y T (1)
1997 4£ (H9) 11/17 ~ 20 KEK H#Ei#s (GRnl) 61 4

QEBET—2Yay s HEfR LSV — (GLAE)
1997 4E (H9) 11/17 ~20 %ok (HxD) 110 %
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(NEUTRINO98) (A M)
1998 4 (H10) 6/4 ~9 i RAM (k) 358 %

O H AR A &% 50 FAEE &Y Y RV 27 A
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1999 4E (H11) 3/2 HARAr&##E (D) 120 %4
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1999 4E (H11) 3/3 ~4 KEK W4 (H5D) 75 %

@4 2 Inl TAMA EXERINEGET—2 v a7 (€:31)
1999 4¢ (H11) 10/19 ~ 22 80 %
ReAEFEPERETY VY 20y 7 — (BR)
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FEgEy—ravs (F18)
2004 4F (H16)2/11 ~ 15 BEHEF A A 21 (HE) 1144
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2004 4F (H16)2/16  HAMF ¥ ¥ 82 (F3) 53 %4
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2005 4F (H17) 3/7 ~ 8 (F-3¥) 42 %
@ 61 Edoardo Amaldi )% ERE & (Ftfi)
2005 4E (H17) 6/20 ~ 24 (ph#d) 179 %4
QEBEY—2sYav T €:3)
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2006 4 (H18) 2/22 ~ 24 (T-2%) 126 %

International Conferences and International Workshops

ICRR holds international conferences and an international workshops about once a year. ICRR also conducts a monthly
seminar in which renowned scholars and promising young researchers are invited, and discuss cutting-edge researches. The
international conferences and workshops held in the past decade are as follows last digits show numbers of participants:

Jan. 16, 1996

Symposium Commemorating Kazuo Yamakoshi: Cosmic Dust and
Related Issues

Institute for Nuclear Study (Tokyo) 75

Sep. 25-28, 1996

Workshop on Highest Energy Area Cosmic Rays, Cosmic Ray
Physics, and Future Plans

Institute for Nuclear Study (Tokyo) 38

Oct. 8-9, 1997

sSymposium on Future Plans of ICRR: Status Quo and Outlook of
Cosmic Ray Research

Tamu Auditorium of KEK (Tokyo) 125

Nov. 17-20, 1997

International Workshop regarding Gravity and Astrophysics

Tamu Auditorium of KEK (Tokyo) 61

Nov. 17-20, 1997

International Workshop on Neutron Stars and Pulsars (co-hosted)
Rikkyo University (Tokyo) 110

Jun. 4-9, 1998

The 18th International Conference on Neutrino Physics and
Astrophysics (NEUTRINO 98) Takayama Public Cultural
Hall (Gifu)358

Mar. 2, 1999

Symposium Celebrating the 50th Anniversary of the Science
Council of Japan: Future Schemes in the Cosmic Ray Field in
Japan Auditorium of the Science Council of Japan (Tokyo) 120
Mar. 3-4, 1999

‘Workshop on the Future of Neutrino Physics

Tamu Auditorium of KEK (Tokyo) 75

Oct. 19-22, 1999

The 2nd Workshop on TAMA Gravitational Wave Detector (co-
hosted)

National Institution for Youth Education (Tokyo) 80

Oct. 19-22, 1999

The 2nd Workshop on TAMA Gravitational Wave Detector (co-
hosted)

National Institution for Youth Education (Tokyo) 80

Feb. 8-9, 2000

Conference on Atmospheric Neutrino Flux

Tamu Auditorium of KEK (Tokyo) 22

Oct. 11-22, 2000 ICRR International Symposium: Future of
Cosmic Ray Physics

Kashiwa Campus of The University of Tokyo (Chiba) 122

Oct. 11-22, 2000

ICRR International Symposium: Future of Cosmic Ray Physics
Kashiwa Campus of The University of Tokyo (Chiba) 122

Nov. 13-17, 2000

Last Meeting on Gravitational Wave Detector in the Asia-Oceania
Area

Kashiwa Campus of The University of Tokyo (Chiba) 20

Dec. 4-5, 2000

International Workshop on Low Energy Neutrino Detection

Sanjo Conference Hall of The University of Tokyo (Tokyo)122
Dec. 6-8, 2000

The 2nd International Workshop for Elucidating Neutrino
Oscillation and Its Origin Sanjo Conference Hall of The
University of Tokyo (Tokyo) 94

Mar. 22-23, 2001

International Workshop on Highest Energy Cosmic Rays

Kashiwa Campus of The University of Tokyo (Chiba) 120

Dec. 3-4, 2001

The 3rd International Workshop for Elucidating Neutrino
Oscillation and Its Origin

Kashiwa Campus of The University of Tokyo (Chiba) 91

Sep. 25-28, 2002

Universe Pictured with Gamma Rays

— Workshop of The University of Tokyo 2002 —

Kashiwa Campus of The University of Tokyo (Chiba) 112

Feb. 6-7, 2003

The 3rd TAMA Symposium

Kashiwa Campus of The University of Tokyo (Chiba) 36

Feb. 10-14, 2003

The 4th International Workshop for Elucidating Neutrino
Oscillation and Its Origin

Ishikawa Kouseinenkin Hall (Ishikawa) 122

Mar. 20-22, 2003

The 3rd International Workshop on the Comprehensive Study of
High Energy Universe Kashiwa Campus of The University of
Tokyo (Chiba) 90

Jul. 31-Aug. 7, 2003

The 28th International Conference on Cosmic Rays

Tsukuba International Congress Center (Ibaraki) 761

Feb. 11-15, 2004

The 5th International Workshop for Elucidating Neutrino
Oscillation and Its Origin  Odaiba Time 24 Building (Tokyo) 114
Feb. 16, 2004

International Workshop on Calibration of Atmospheric
Fluorescence Telescope

Kashiwa Campus of The University of Tokyo (Chiba) 53

Mar. 7-8, 2005

Toward Very High Energy Particle Astronomy 5 (VHEPA-5)
(Chiba) 42

Jun. 20-24, 2005

The 6th Edoardo Amaldi Conference on Gravitational Waves
(Okinawa) 179

Feb. 22-24, 2006

International Workshop on Energy Budget in the High Energy
Universe (Chiba), 126
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Number of Papers Authored by ICRR

|ICRR—REPORT (BX3Z) ICRR-REPORT (in European Language)
SRSCEL L7 1) —{F B34 EE Refereed European Journals
EpE4#7' 02 —F 1% Intemational Conference Proceedings
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Academic Papers
The outcomes of joint-use researches are announced at
academic conferences, etc., in Japan and overseas, and also
published as papers via Japanese and foreign academic
journals. The plot shows the number of papers authored by
ICRR members that were inserted into the refereed journals,
ICRR Reports (in English), and proceedings of international
conferences.
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#5 ) ICRR Annual Report. ICRR Report. ICRR = 2. —
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ICRR Annual Report &3¢ 4E 1 10 WZEHiOWGEHO—ERO T & D
ICRR Report Pexr Bk BFZEERD © OWFZEIRE
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Other Publications
ICRR also publishes the Outline of ICRR (this document),
ICRR Annual Report, ICRR Report, and ICRR News as well
as academic papers, in order to publicise the outline and
research activities of ICRR.

Outline of ICRR

(Japanese) Once per year

Summery of annual activities of ICRR
ICRR Annual Report

(English) Once per year

Summery of annual activities of ICRR
ICRR Report

(English) When necessary

Research Report from Researching Divisions

ICRR News
(Japanese) 4 times per year
Hot news from ICRR
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Kashiwa Campus

Fr{Eitt
O : T 277-8582 T-HEMTMOZES -1 -5
OEFH:04-7136-xxxx (FLA¥YNVAY)

X E
OMDEX ¥ Y AR SN ZFIHOYE
TX HIDOFEF ¥ VS AR 1 FRYH L HRAZ [HD
TEARMEER] YDA )RR AT & CH D # 10 5. [HOKHT
T
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MF v 2382 55
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¥R
[ENEAS AL ¥ 7 — [T TS ERE I 4T & 123k b #0925 4
[MOFELAE] BHOWEZ. [HKH] CTFH
[BLAOHEHT | RO, [EV2SAY Y ¥ —] TFH

Location

@ Address: 5-1-5 Kashiwanoha, Kashiwa-shi, Chiba
Prefecture 277-8582,Japan

® Tel: +81-4-7136-xxxx (dial-in)

Access

@ Kashiwanoha Campus Sta. of Tsukuba Express Line
— Tobu bus for ““Kashiwanoha Park Circulation” or
““Edogawadai Sta.” (about 10 min.)

@ 25 min. walk from Kashiwanoha Campus Sta.

@ Kashiwa Sta. of JR Joban Line — Tobu Bus for “National
Cancer Center” or “West Exit of Kashiwa Sta.” (about 10
min.) (The bus service is not frequent.)

@ 5 min. by car from Joban Freeway “Kashiwa Exit”

@ About 3 min. by car from Route 16 (Entrance of
Toyofuta Industrial Park)
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Awards (in the past decade)
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® 1997 Nishina Memorial Prize/Tadashi Kifune Research of Very High Energy Gamma Ray Source

® 1999 Asahi Prize/Super-Kamiokande Group Discovery of a Neutrino Mass

® 2000 Nishina Memorial Prize/Takaaki Kajita Discovery of the Anomaly of Atmospheric Neutrinos

® 2001 Panofsky Prize/Youji Totsuka and Takaaki Kajita Experimental Confirmation of Neutrino Oscillation by Atmospheric Neutrinos
® 2001 Nishina Memorial Prize/Yoichiro Suzuki, Masayuki Nakahata Detection of Neutrino Oscillation through precise measurement of Solar Neutrinos
® 2001 Medal with Purple Ribbon /Yoji Totsuka Achievement in Research of Cosmic Ray Physics and Particle Physics

® 2001 Fujiwara Prize/Yoji Totsuka Discovery of Neutrino Oscillation by Observation of Atmospheric and Solar Neutrinos

® 2001 Person of Cultural Merit/Yoji Totsuka Contribution to Progress in Cosmic Ray Astronomy

® 2004 Cosmic-ray Physics Prize for young researchers/Masaki Ishizuka ~ L/E analysis of the atmospheric neutrino data from Super-Kamiokande
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