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tected on the Earth soon after the flare. Among the particles
generated by the flare, high energy neutrons provide the most
direct information about the acceleration mechanism as they
come straight from the flare position to the Earth without de-
flected by the magnetic field.

In 1990, Nagoya group constructed a solar neutron tele-
scope consisting of scintillators and lead plates, which mea-
sures the kinetic energy of incoming neutrons up to several
hundred MeV. This telescope observed high energy neutrons
associated with a large flare occurred on the 4th of June, 1991.
The same event was simultaneously detected by the neutron
monitor and the high counting muon telescope of Norikura
Observatory. This is the most clear observation of solar neu-
trons at the ground level in almost ten years since the first
observation at Jungfraujoch in 1982.

A new type of the large solar neutron telescope (64 m2

sensitive area) was constructed by Nagoya group in 1996. It
consists of scintillators, proportional counters and woodab-
sorbers piled up alternately. This takes a pivotal role among a
worldwide network of ground based solar neutron telescopes
of the same type in Yangbajing in Tibet, Aragatz in Armenia,
Gornergrat in Switzerland, Chacaltaya in Bolivia and Mauna
Kea in Hawaii. The Sun is being watched for 24 hours using
this network.

Fig. 2. New Solar-Neutron Telescope of Nagoya Group.

The Sun reached the maximum activity in 2000 and the ac-
tive phase continued for the next few years. All the telescopes
in Norikura Observatory, neutron telescope, neutron monitor,
muon telescope and muon hodoscope, have been operated al-
most continuously through the solar cycle 23 in order to obtain
comprehensive information on the solar flare phenomena. Im-
portant hints for understanding the mechanism of cosmic-ray
acceleration near the solar surface will be obtained by these
measurements, especially by energy spectra measured by the
timing information of arriving neutrons and muons.

Furthermore, the relation between the electric fields in-
duced by thunderclouds is studied recently[10]. The electric
fields with thunderclouds change the intensity of secondary
cosmic rays observed on the ground. This effect has been
investigated using several detectors located at Norikura Ob-
servatory where excesses of 1 % and more of the average
counting rate are observed when the observatory is covered
with thunderclouds. A frequency analysis of the time series

of days with such excesses for the period 26 October 1990 to
15 January shows the expected summer maximum in the rate
of occurrence and, surprisingly, a 26-day variation. An elec-
tric field mill was installed to help determine the relationship
between the intensity variations and the strength and direc-
tion of the field near the detector system: the excess is usually
observed when a negative electric field (accelerating negative
charges downward) greater than 10 kV/m is present in the at-
mosphere above the observatory. Based on Monte Carlo sim-
ulations, it is predicted that excess counting rates measured
without charge discrimination will be expected as a conse-
quence of the excess of positive muons among the secondary
cosmic rays.

Subsequently, during thunderstorms on 2008 September
20, an intense radiation burst, comprisingγ rays and electrons,
was detected [11] by at the Norikura observatory. Outside the
observatory, a radiation detection system was set up on 2008
September 4, and operated it until 2008 October 2. The sys-
tem has a radiation monitor and environmental sensors. The
radiation monitor consists of a spherical NaI scintillatorwith a
diameter of 7.62 cm, and a 5 mm thick plastic scintillator with
an area of 45× 40 cm2. The plastic scintillator is enclosed
in an aluminum box with the top and bottom being 1 mm and
3 mm thick, respectively. Each scintillator has a photomulti-
plier (HAMAMATSU R878) of its own, and each output sig-
nal is fed to a self-triggering electronics system, incorporating
a 12 bit ADC. The burst, lasting 90 seconds, was associated
with thunderclouds rather than lightning. The photon spec-
trum, extending to 10 MeV, can be interpreted as consisting
of bremsstrahlungγ rays arriving from a source which is 60
- 130 m in distance at 90% confidence level. The observed
electrons are likely to be dominated by a primary population
escaping from an acceleration region in the source.

In addition to the long-term cosmic-ray observations men-
tioned above, various kinds of short-dated experiments are
carried out every year taking an advantage of the high altitude
of the observatory. A few examples include a search for su-
per heavy particles with plastic plates, a precise measurement
of atmospheric gamma rays and muons, collection of cosmic
dusts contained in the snow,measurement of air fluorescence
light yield for ultra high-energy cosmic-ray observation and
the performance study of the balloon borne cosmic ray exper-
iments.

Environmental Study
One of the interesting topics is atmospheric environment

especially relating with atmospheric aerosol particles and wa-
ter soluble gases. Because of its height, AC power supply,
accommodation facility, and accessibility of cargos, the cos-
mic ray observatory at Mt. Norikura provides a very unique
opportunity for atmospheric observation, especially for free-
tropospheric conditions. (The atmosphere lower than a few
kilometer is highly affected by the ground. This height level
is named as ’atmospheric boundary layer’. The height of the
boundary layer is about 4 km in daytime and about 2 km in
nighttime around Norikura area. The atmosphere higher than
this atmospheric boundary layer is called ’free troposphere’.)
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Originally, atmospheric observation at the cosmic ray obser-
vatory was initiated to study cosmogenic radionuclides with
Prof. Suzuki at Shizuoka University. During early stage of
the research at Mt. Norikura, a local effect of air contam-
ination was recognized. To reduce air contamination from
diesel exhausts and other activities around the observatory,
an atmospheric observation hut (6 m2) was installed at the
west end (windward) of the observatory in September 1999.
From year 2000, continuous monitoring (mostly mid-May to
mid-October) of meteorology was started, number-size dis-
tribution of aerosols, dew point, aerosol chemical composi-
tion, ozone and radon concentrations, and column amount of
aerosols from sky radiometer and ceilometer. Monitoring of
ozone and radon concentrations was extended during 2 win-
ters from 2001 to 2003. During summer season, also collected
were rain, fog, water-condensed aerosol samples. These sam-
ples combined with other parameters were used in several the-
sis (master) works and provided useful information about fu-
ture seeds of hygroscopic study of aerosols. During the past5
years, the following results[12],[13],[14] were obtainedat Mt.
Norikura.

(1) Polluted air pumping effects over central Japanese Alpsin
summer

Under the clear sky conditions in summer, polluted air
from mountain valley area is lifted up about 4km of altitude
(1km above the mountain top) over Mt. Norikura. The height
of observatory is within the atmospheric boundary layer in the
daytime, and is out of (higher than) the atmospheric boundary
layer in nighttime. The ratio of aerosol volume concentration
for daytime (polluted valley wind) to nighttime (clean free-
tropospheric) conditions was about 10. The air pumping ef-
fects over central Japanese Alps carry about 10 time higher
concentration of aerosols to the free-troposphere over Japan
in summer. Under the high-pressure system centered over the
northwest Pacific in typical summer condition, backward air
trajectories were originated from the northwest Pacific to Mt.
Norikura and forward trajectories returned to the north Pacific
with some deviations to east Russia and the Kurile Islands.
The air pumping effects over mountain area provide a strong
pollution source mechanism to the free-troposphere over the
western Pacific region including East Asia.

(2) Seasonal variation of aerosol chemistry in free troposphere

An automated aerosol sampler was installed at the site in
September 2000 to obtain seasonal aerosol samples. The sam-
pler collected aerosols from mid-May to mid-October in 2001
and 2002. Results of its analysis showed seasonal changes
in major and minor constituents of aerosols associating with
changes of dominant air mass type over Japan.

(3) Vertical profiles of aerosols and clouds near the top of the
atmospheric boundary layer

Ceilometer (lidar with small output energy) was installed
in summer 2002, and was operated in 4 summer seasons. The
aerosol and cloud profiles near the top of the atmospheric
boundary layer have been observed. Some events of Asian

dust, and of smoke from Siberian forest fire at lower free tro-
posphere have been detected.

Botanical Study
It is predicted that ecosystems in high-latitudes and alpine

regions are sensitive to global climatic warming. The signifi-
cant increasing trends in air temperature are found in the Hida
Mountains, where Mt. Norikura is located. Thus, effects of
climatic change caused by global warming on alpine ecosys-
tems must be urgently studied in the alpine region of central
Japan. The Hida Mountains, strongly influenced by cold-air
masses from Siberia in winter, receive some of the heaviest
snowfall in the world. Due to heavy snowfall, dynamics of
alpine ecosystems may be peculiar to the Hida Mountains.
However, few studies have been made because of difficulty
in approach to the alpine study site. The inter-university re-
search program of ICRR, gave an opportunity to make an
intensive study all year around in the alpine region on Mt.
Norikura[15],[16].

(1) Tree line dynamics

The tree form of evergreen sub-alpine fir (Abies mariesii)
is studied at the upper distribution limit (2500m above sea
level)

on Mt. Norikura. Leader stems degenerate above the
maximum snowpack line (3-4m high) , whereas branches
below the snowpack line grow densely. In winter, leaves
above snowpack line were severely damaged by environmen-
tal stresses, such as abrasion by wind-blown snow particles,
desiccation, photoinhibition. Longevity of leaves was short-
ened to 4-5 years due to high mortality rate in winter. In con-
trast, leaves below snowpack line were protected from envi-
ronmental stresses and their longevity was 11 years. As a re-
sult, biomass below the snowpack line takes more than 80with
climate change should have unfavorable effects on tree line
Abies mariesii.

(2) Alpine region

Pinus pumila, an alpine prostrated pine, is dominant in
the alpine regions (2500∼3000m above sea level). At wind-
protected sites, Pinus pumila grows vigorously with the tree
height of 1-2m. They were beried in snowpack throughout the
winter. At the wind-exposed ridge, growth is suppressed with
the tree height of 0.2-0.5m. Throughout the winter, the sur-
face of the pine community was exposed due to strong wind
at the ridge. Leeward leaves were sound, because pine stems
with high elasticity were prostrated and buried in snow. Thus,
alpine pine can catch and accumulate snow to protect itself.
This feature may be advantageous to alpine trees in compari-
son with sub-alpine trees (Abies mariesii). On the other hand,
at the windward side (western), cuticular layer covering epi-
dermal cells of leaf was abraded probably due to wind-blown
snow and ice particles. By spring, abraded leaves at the wind-
ward side were dead caused by desiccation and photoinhibi-
tion. Even Pinus pumila community could reduce its habitat
in small snowfall condition caused by global warming.
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Impact of global warming due to so-called greenhouse
gases like CO2, CH4 and others on vegetation ecology is
among the most serious environmental issues. To investi-
gate how plants response to global warming, an experiment
of greenhouse effect on vegetation has been continued at a
high mountain, Mt. Norikura (3,025 m a.s.l.), central Japan,
since 1997. Five open-top chambers which are small green-
houses with a size of maximum open-top diameter, the max-
imum basal diameter and the height of the chamber were 47
cm, 85 cm and 30 cm, respectively, were set over alpine plant
communities consisting of small woody plants and herbaceous
vegetation. At places inside and outside of the chambers, sea-
sonal changes in vegetation growth and phenology were ob-
served every month. Using automatic data-recorders, some
climate elements such as air and ground temperatures, humid-
ity and rainfall have been observed every hour. Some results
through the experiment were quite remarkable. Due to the
temperature enhancement of about 0.8◦C for air tempera-
ture and about 0.3◦C for ground temperature, plant growth
rates and phenological changes showed notable differences
between inside and outside of the chambers. The responses to
warming, however, were different by different plant species.
The results suggest[17],[18] that dominant species in plant
community should be replaced by the species with a high
physiological response to warming and with a growing form
extending tree crown.
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AKENO OBSERVATORY

The Observatory is in Akeno town of Hokuto-city situated
20 km west of Kofu and 130 km west of metropolitan Tokyo.
The location is at the longitude of 138.5◦E and the latitude of
35.5◦N. The altitude is∼900 m above sea level (Fig.1).

The Observatory was established in 1977 as a research
center for air shower studies in the very high energy region.
It has been administered by the ICRR as a facility of joint-
university-use.

The Akeno Air Shower Experiment started in 1979 with
an array covering 1 km2 area (1 km2 array). The array was
enlarged to 20 km2 in 1985 and was gradually expanded to
Akeno Giant Air Shower Array (AGASA) of approximately
100 km2 area by 1990.

Fig. 1. Aerial View of Akeno Observatory and 1 km2 array area

One of the distinctive features of Akeno experiments is
that the measurement was made over five decades of energies
well covering 1015 eV - 1020 eV by using both the surface de-
tector (for electromagnetic component) and the shielded de-
tector (for muon component). The wide energy coverage was
accomplished by the arrays of scintillation detectors of vari-
ous inter-detector spacings from 3 m to 1 km and with differ-
ent triggering conditions.

The AGASA was an air shower array composed of 111
scintillation detectors and 27 muon detectors. Each compo-
nent was placed by about 1 km separation and covered the
ground area of 100 km2 in the neighboring villages of the ob-
servatory. All detectors were interconnected by optical fibers
for the precise timing determination and the data transmis-
sion (Fig.2). The AGASA was the largest air shower array in
the world. Its operation was ceased in January of 2004 after
the construction of Telescope Array (TA) had been funded in
2003.

The AGASA observed a total of 11 events with energies
exceeding 1020eV in 13 years of operation, and heralded rich
physics of ultra-high energy cosmic rays now being explored
by the Pierre Auger Observatory in Argentina and the Tele-
scope Array (TA) in Utah, USA.

The observatory currently supports two experiments by

Fig. 2. AGASA scintillation detector and data acquisition system.

the university users; one for the observation of galactic cos-
mic ray modulation by the muon telescope and another for
the rapid follow-up observation of gamma ray bursts by the
multi-color robotic telescope. It is also used for supporting the
operation of TA and various research and development works
related to the measurement of very high energy cosmic rays.
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KAMIOKA OBSERVATORY
Kamioka observatory is located at 1000 m underground

(2700 m water equivalent) in the Kamioka Mine, Gifu prefec-
ture, about 200 km west of Tokyo. The observatory was estab-
lished in 1995 in order to operate Super-Kamiokande. The un-
derground laboratories are located under Mt.Ikeno-yama and
accessible to the experimental site through a 1.7 km horizon-
tal tunnel. The observatory also has surface research buildings
and a dormitory located at the distance of 15 minutes drive
from the entrance of the mine. The Super-Kamiokande exper-
iment had discovered neutrino oscillations through the obser-
vations of atmospheric and solar neutrinos (see the sectionfor
Neutrino and Astroparticle Division). The atmospheric neu-
trino oscillation was confirmed by the K2K accelerator neu-
trino experiment, which was conducted between 1999 and
2004. A new long baseline neutrino oscillation experiment
(the T2K experiment) using a high intensity beam, 50 times
of the K2K neutrino beam, by the J-PARC proton accelerator
has started in 2009.

Fig. 1. Map of Kamioka observatory.

The low cosmic ray flux and low seismic noise environ-
ment in the underground site enables us to conduct various re-
searches. There is a 100 m long laser interferometer, which is
a proto-type of the planned 3 km gravitational wave antenna
called LCGT, aiming to detect gravitational waves from ex-
traterrestrial sources (see section of Astrophysics Gravity Di-
vision). Using the low radioactive background environmentin
the Kamioka Mine, A dark matter experiment, called XMASS
is being prepared. The XMASS group has performed R&D
study using a small proto-type detector and subsequently, the
construction of the 800kg liquid xenon detector was startedin
2007 and will be ready for data taking by the summer in 2010.
The R&D study of a tracking type detector for dark matter
search by the Kyoto University group (the NEWAGE experi-

ment) has also been performed in an underground laboratory.
The construction of the CANDLE experiment (Osaka Univ.),
a double beta decay experiment in the Kamioka Underground
Observatory, has started in 2009. The study to improve the
neutrino detection sensitivity by adding gadolinium to Super-
Kamiokande is on going. Especially in 2009, a new cavern
dedicated for the R&D study of the gadolinium project was
excavated. In order to support those experiments and also re-
lated R&D works, the Observatory is equipped with low back-
ground Germanium detector, ICP-MS and so on to measure
extremely low radioactive backgrounds.

Fig. 2. Super-Kamiokande detector.

Fig. 3. 100 m baseline laser interferometers for gravitational wave and
geophysics in Kamioka mine.
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RESEARCH CENTER FOR COSMIC NEUTRINOS
The Research Center for Cosmic Neutrinos (RCCN) was

established in April, 1999. The main objective of this cen-
ter is to study neutrinos based on data from various observa-
tions and experiments. In order to promote studies of neutrino
physics, it is important to provide the occasion to discuss the-
oretical ideas and experimental results on neutrino physics.
Therefore, one of the most important practical jobs of this cen-
ter is the organization of neutrino-related meetings. On March
9, 2011, we hosted one domestic neutrino workshop on high-
energy cosmic neutrinos. About 30 physicists participatedin
this meeting.

Members of this center have been involved in the Super-
Kamiokande and T2K experiments, carrying out researches
in neutrino physics. Atmospheric neutrino data from Super-
Kamiokande give one of the most precise pieces of infor-
mation on neutrino oscillations. With increased data, it is
more important to have better predictions of the neutrino flux.
Therefore, in addition to data analysis of the data from these
experiments, we work on calculating the atmospheric neutrino
flux.

It is important that the general public knows about the
achievements of the present science. For this reason, we hold
public lectures every year. From FY2009, two public lectures
per year are co-sponsored by this Institute and the Institute for
the Physics and Mathematics of the Universe. The spring lec-
ture is co-organized by RCCN and the Public Relation Office
of ICRR. The public lecture was held on April 17 (Sat), 2010
at Kashiwa Library. About 100 people heard the lecture.

Fig. 1. Public lecture held in Kashiwa in April 18, 2009.

RCCN, together with the computer committee of ICRR, is
in charge of operating the central computer system in ICRR.
It had been highly utilized for the analyses and simulationsof
various cosmic-ray physics. In 2010, the total disk size was
increased by more than a factor of 2, allowing more data to
be studied by each research group. RCCN also supported the
users of the computer system, including physicists working
outside ICRR.

Since 2004, RCCN has been acting as a body for accept-
ing the ICRR inter-university programs related to the low-

background underground facility in the Kashiwa campus. The
facility is currently equipped with 4 Ge detectors mainly for
the measurements of cosmic radioactive isotopes. The sci-
entific activities that are related to this facility is described
elsewhere.
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A. ICRR Workshops and Ceremonies

GWADW2010 (Gravitational Wave Advanced Detector Workshop2010)
–Future directions for Laser Gravitational Wave Detectors–

Date: May 16–21, 2010
Place: Hearton Hotel Kyoto, Kyoto, Japan

Outline: The workshop was organized for experimentalists of gravitational wave detection in the world. Originally it used to
be held in annual base at Elba island in Italy. Since 2009, theworkshop place becomes to be in rotation among Europe, America
and Japan. This was the first time in Japan. In this workshop, we laid the groundwork for future detectors of gravitationalwaves.
Leading the way would be lessons learned at CLIO, in particular, how to work underground and at cryogenic temperatures.
The ongoing operations at Enhanced LIGO, Virgo+, TAMA and GEO600 gave us an understanding of some of the problems to
be faced in building and operating second generation Advanced Detectors (Advanced LIGO, Advanced Virgo, LCGT, AIGO
and GEO-HF) and in planned third generation detectors like ET. They might also impact plans for space based antennae such
as LISA and DECIGO. The organizers hoped that young scientists and students would find the means to attend and this was
finally satisfied by the attendance of many young scientists.

Participants: 40 from Japan, 19 from USA, 15 from UK, 10 from Italy, 8 from France, 7 from Germany, 3 from Australia, 3
from Netherlands, 1 from Russia, and 1 from Taiwan.

International Symposium on the Recent Progress of Ultra-High Energy Cosmic
Ray Observation
Date: Dec 10–12, 2010

Place: Nagoya Congress Center, Aichi, Japan

Outline: In this Symposium, recent progress of Ultra-High Energy Cosmic Ray (UHECR) observation was reviewed. Such
topics as the energy spectrum, mass composition, hadronic interactions at extremely high energy, anisotropy and arrival direc-
tions of UHECRs were reported and discussed. Future large scale ground experiments and space observatories were reviewed.

Participants: 59 from Japan, 19 from USA, 8 from Italy, 8 from Korea, 6 from Germany, 5 from France, 3 from Russia, 2
from Belgium, 1 from China, 1 from Ireland, 1 from Mexico, and1 from Spain.

B. ICRR Seminars

1. Apr 1, 2010: Akira Tonomura (HITACHI), ”Physics Exploredby Electron Microscope”

2. Apr 5, 2010: Kaoru Yokoya (KEK), ”Current Status of LinearCollider Technology”

3. Apr 16, 2010: Akira Ukawa (Tsukuba University), ”CurrentStatus and Future of Lattice QCD”

4. May 12, 2010: David Tanner (University of Florida), ”Seeking the unseen: gravitational waves with LIGO and axion
dark matter with ADMX”

5. May 14, 2010: Hironari Miyazawa (Univ. of Tokyo), ”Discovery of the muon by Yoshio Nishina”

6. May 21, 2010: Kota Murase (Tokyo Institute of Technology), ”Gamma-Ray Signals from Ultrahigh-Energy Cosmic-Ray
Sources and Implications of Ultrahigh-Energy Nuclei Production in the Sources”

7. May 28, 2010: Enrico Barausse (University of Maryland), ”Hamiltonian of a Spinning Test-particle in Curved Space-
time”
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8. Jun 4, 2010: Kazuo Makishima (University of Tokyo), ”SUZAKU observation of magnetars—neutron stars with ultra-
strong magnetic field”

9. Jun 25, 2010: Kazuoki Munakata (Shinshu University), ”Sidereal anisotropy of galactic cosmic ray intensity: Latest
results of two hemisphere observations by Tibet & IceCube”

10. Jul 16, 2010: Hideo Matsuhara (JAXA/ISAS), ”From AKARI to SPICA: Present and future of Space Infrared Astron-
omy”

11. Jul 23, 2010: Shigehiro Nagataki (Kyoto University), ”Numerical High-Energy Cosmic Rays and Astrophysics”

12. Jul 30, 2010: Hiroyuki Sagawa (ICRR), ”Recent results from the Telescope Array experiment”

13. Dec 15, 2010: Shuhei Okubo (Earthquake Research Institute, U. Tokyo), ”Solid State Earth Science and Cosmic-
Ray/Gravitational-wave Research”

14. Dec 28, 2010: Martin A. Lee (ICRR/U. New Hampshire), ”TheInteraction of the Heliosphere with the Local Interstellar
Medium: Interstellar Gas, Pickup Ions, Anomalous Cosmic Rays and the Solar Wind Termination Shock”

15. Jan 24, 2011: Ichiro Nakatani (ICRR/Aichi University ofTechnology), ”Space Robot”

16. Feb 2, 2011: Jun Kataoka (Waseda University), ”Recent progress on high energy emission from AGN jets”

C. List of Publications

(a) Papers Published in Journals

1. ”Measurement ofK+ production cross section by 8 GeV protons using high energy neutrino interactions in the SciBooNE
detector”, SciBooNE Collaboration (G. Cheng et al.), to be published in Phys.Rev.D, [arXiv:1105.2871 [hep-ex]].

2. ”Measurement of inclusive charged current interactionson carbon in a few-GeV neutrino beam”, SciBooNE Collabora-
tion (Y. Nakajima et al.), Phys.Rev.D83:012005 2011, [arXiv:1011.2131 [hep-ex]].

3. ”Improved measurement of neutral current coherentπ0 production on carbon in a few-GeV neutrino beam”, SciBooNE
Collaboration (Y. Kurimoto et al.), Phys.Rev.D81:111102 2010, [arXiv:1005.0059 [hep-ex]].

4. ”Measurement of inclusiveπ0 production in the Charged-Current Interactions of Neutrinos in a 1.3-GeV wide band
beam”, K2K Collaboration (C. Mariani et al.), Phys.Rev. D83:054023, 2011, [arXiv:1012.1794 [hep-ex]].

5. ”Solar neutrino results in Super-Kamiokande-III”, Super-Kamiokande Collaboration (K. Abe et al.), Phys. Rev.
D83:052010, 2011, [arXiv:1010.0118 [hep-ex]].

6. ”Atmospheric neutrino oscillation analysis with sub-leading effects in Super-Kamiokande I, II and III”, Super-
Kamiokande Collaboration (R. Wendell and C. Ishihara et al.), Phys. Rev. D81:092004, 2010, [arXiv:1002.3471 [hep-
ex]].

7. ”Improvement of low energy atmospheric neutrino flux calculation using the JAM nuclear interaction model”, M. Honda,
T. Kajita, K. Kasahara and S. Midorikawa, to be published in Phys. Rev. D, [arXiv:1102.2688 [astro-ph.HE]].

8. ”Atmospheric Neutrinos And Discovery Of Neutrino Oscillations”, T. Kajita, Proc. Japan Acad. B86, 303-321, 2010.

9. ”Further study of neutrino oscillation with two detectors in Kamioka and Korea”, F. Dofour, T. Kajita, E. Kearns and K.
Okumura, Phys. Rev. D81: 093001, 2010, [arXiv:1001.5165 [hep-ph]].

10. ”Status of Very High Energy Gamma Ray Astronomy and Future Prospects”, M.Teshima, Tenmmon Geppou, Vol 104-7,
2011 333.

11. ”A search for very-high energy gamma-ray emission from Scorpius X-1 with the MAGIC telescopes”, MAGIC Collab-
oration (J. Aleksi and M. Teshima et al.), Astrophys. J. Letters 735, 2011 L5, [arXiv:1103.5677].

12. ”MAGIC discovery of VHE Emission from the FSRQ PKS 1222+21”, MAGIC Collaboration (J. Aleksi and M. Teshima
et al.), Astrophys. J. Letters 730, 2011, L8, [arXiv:1101.4645].
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13. ”MAGIC observations and multiwavelength properties ofthe quasar 3C279 in 2007 and 2009”, MAGIC Collaboration(J.
Aleksi and M. Teshima et al.), Astron. Astrophys. 530, 2011,A4, [arXiv:1101.2522].

14. ”Observations of the Blazar 3C 66A with the MAGIC Telescopes in Stereoscopic Mode”, MAGIC Collaboration (J.
Aleksi and M.Teshima et al.), Astrophys. J. Lett. 726, 2010,58, [arXiv:1010.0550].

15. ”Detection of very high energyγ-ray emission from the Perseus cluster head-tail galaxy IC 310 by the MAGIC
Telescopes”, MAGIC Collaboration (J. Aleksi and M. Teshimaet al.), Astrophys. J. Lett. 723, 2010, L207-212,
[arXiv:1009.2155].

16. ”Spectral Energy Distribution of Markarian 501: Quiescent State vs. Extreme Outburst”, VERITAS and MAGIC Col-
laboration(V.A.Acciari and M. Teshima et al.), Astrophys.J. 729, 2010, 2, [arXiv:1012.2200].

17. ”Insights Into the High-Energy Gamma-ray Emission of Markarian 501 from Extensive Multifrequency Observations
in the Fermi Era”, FERMI, MAGIC, VERITAS and MAGIC Collaboration(A.A.Abdo and M. Teshima et al.), to be
published in Astrophys. J., [arXiv:1011.5260].

18. ”Design Concepts for the Cherenkov Telescope Array”, CTA Consortium (R.Enomoto, S.Inoue, M. Ohishi, M. Teshima,
T. Yoshikoshi et al.), to be published in Astro Particle Physics, [arXiv:1008.3703].

19. ”GRB100906A: Ashra-1 observation of early optical emission”, Y. Asaoka et al., GCN Circular, 11291, 2010.

20. ”Cosmic-ray energy spectrum around the knee obtained bythe Tibet experiment and future prospects”, M. Amenomori
et al., Advances in Space Research, 47, 629-639, 2011.

21. ”Cosmic-ray energy spectrum around the knee observed with the Tibet air-shower experiment”, M. Amenomori et al.,
Astrophysics and Space Sciences Transactions, 7, 15-20, 2011.

22. ”Expansion of Linear Range of Pound-Drever-Hall Signal”, Shinji Miyoki, Souichi Terada,and Takashi Uchiyama, Appl.
Optics 49, 5217, 2010.

23. ”Optical properties measurement of anAl2O3 mirror substrate for the Large-Scale Cryogenic Gravitational Wave Tele-
scope (LCGT)”, M. Tokunari, et al., Class. Quantum Grav. 27,185015, 2010.

24. ”Status of LCGT”, K. Kuroda (on behalf of the LCGT Collaboration), Class. Quantum Grav. 27, 084004, 2010.

25. ”Keck Spectroscopy of Faint 3< z < 7 Lyman Break Galaxies: A High Fraction of Line Emitters at Redshift Six”, Stark,
D. P., R. S. Ellis, and M. Ouchi, The Astrophysical Journal, 728, L2, 2011, [arXiv:1009.5471 [astro-ph]].

26. ”The Subaru Lyα blob survey: a sample of 100-kpc Lyα blobs at z= 3”, Matsuda Y. et. al., Monthly Notices of the
Royal Astronomical Society, 410, L13, 2011, [arXiv:1010.2877 [astro-ph]].

27. ”Lyman-α Emitters and Lyman-Break Galaxies at z = 3-6 in CosmologicalSPH Simulations”, Nagamine K., M. Ouchi,
V. Springel, and L. Hernquist, Publications of the Astronomical Society of Japan, 62, 1455, 2010, [arXiv:0802.0228
[astro-ph]].

28. ”Statistics of 207 Lyα Emitters at a Redshift Near 7: Constraints on Reionization and Galaxy Formation Models”, Ouchi
M. et. al., The Astrophysical Journal, 723, 869, 2010, [arXiv:1007.2961 [astro-ph]].

29. ”Global amount of dust in the universe”, Fukugita M., [arXiv:1103.4191 [astro-ph]].

30. ”Characterization of Sloan Digital Sky Survey Stellar Photometry”, Fukugita M., N. Yasuda, M. Doi, J. E. Gunn, and
D. G. York, The Astronomical Journal, 141, 47, 2011, [arXiv:1008.0510 [astro-ph]].

31. ”Supernovae in the Subaru Deep Field: the rate and delay-time distribution of type Ia supernovae out to redshift 2”,
Graur O. et. al., [arXiv:1102.0005 [astro-ph]].

32. ”Microwave Emission from the Edgeworth-Kuiper Belt andthe Asteroid Belt Constrained from WMAP”,Ichikawa,
K. and M. Fukugita, to be published. [arXiv:1011.4796 [astro-ph]].

33. ”The Sloan Digital Sky Survey Quasar Lens Search. IV. Statistical Lens Sample from the Fifth Data Release”, Inada N.,
et. al., The Astronomical Journal, 140, 403, 2010, [arXiv:1005.5570 [astro-ph]].

34. ”A complete calculation for direct detection of Wino dark matter”, J. Hisano, K. Ishiwata and N. Nagata, Phys. Lett.
B690, 311, 2010, [arXiv:1004.4090 [hep-ph]].



71

35. ”Reevaluation of Higgs-Mediated mu-e Transition in theMSSM”, J. Hisano, S. Sugiyama, M. Yamanaka and
M. J. S. Yang, Phys. Lett. B694, 380, 2011, [arXiv:1005.3648[hep-ph]].

36. ”Gluon contribution to the dark matter direct detection”, J. Hisano, K. Ishiwata and N. Nagata, Phys. Rev. D82, 115007,
2010, [arXiv:1007.2601 [hep-ph]].

37. ”Charge-Breaking Constraints on Left-Right Mixing of Stau’s”, J. Hisano and S. Sugiyama, Phys. Lett. B696, 92, 2011,
[arXiv:1011.0260 [hep-ph]].

38. ”Right-handed sneutrino dark matter and big-bang nucleosynthesis”, K. Ishiwata, M. Kawasaki, K. Kohri and T. Moroi,
Phys. Lett. B689, 163, 2010, [arXiv:0912.0781 [hep-ph]].

39. ”Primordial Black Holes as All Dark Matter”, P. H. Frampton, M. Kawasaki, F. Takahashi and T. T. Yanagida, JCAP
1004, 023, 2010, [arXiv:1001.2308 [hep-ph]].

40. ”Numerical study of Q-ball formation in gravity mediation”, T. Hiramatsu, M. Kawasaki and F. Takahashi, JCAP 1006,
008, 2010, [arXiv:1003.1779 [hep-ph]].

41. ”Inflation from a Supersymmetric Axion Model”, M. Kawasaki, N. Kitajima and K. Nakayama, Phys. Rev. D82, 123531,
2010, [arXiv:1008.5013 [hep-ph]].

42. ”Gravitational Waves from Collapsing Domain Walls”, T.Hiramatsu, M. Kawasaki and K. Saikawa, JCAP 1005, 032,
2010, [arXiv:1002.1555 [astro-ph.CO]].

43. ”Gravitational waves from kinks on infinite cosmic strings”, M. Kawasaki, K. Miyamoto and K. Nakayama, Phys. Rev.
D81, 103523, 2010, [arXiv:1002.0652 [astro-ph.CO]].

44. ”B-mode polarization induced by gravitational waves from kinks on infinite cosmic strings”, M. Kawasaki, K. Miyamoto
and K. Nakayama, Phys. Rev. D82, 103504, 2010, [arXiv:1003.3701 [astro-ph.CO]].

45. ”Kahler moduli double inflation”, M. Kawasaki and K. Miyamoto, JCAP 1102, 004, 2011, [arXiv:1010.3095 [astro-
ph.CO]].

46. ”Destruction of7Be in big bang nucleosynthesis via long-lived sub-stronglyinteracting massive particles as a solution
to the Li problem”, M. Kawasaki and M. Kusakabe, Phys. Rev. D83, 055011, 2011. [arXiv:1012.0435 [hep-ph]].

47. ”Quantum Statistical Corrections to Astrophysical Photodisintegration Rates”, G. J. Mathews, Y. Pehlivan, T. Kajino,
A. B. Balantekin and M. Kusakabe, Astrophys. J. 727, 10, 2011, [arXiv:1012.0519 [astro-ph.SR]].

48. ”Prospects for direct detection of inflationary gravitational waves by next generation interferometric detectors”, S. Kuroy-
anagi, T. Chiba and N. Sugiyama, Phys. Rev. D83, 043514, 2011, [arXiv:1010.5246 [astro-ph]].

49. ”First very low frequency detection of short repeated bursts from magnetar SGR J1550-5418”, Tanaka, Y. T., et al.,
Astrophys. J., 721, L24-L27, 2010.

50. ”Solar-type magnetic reconnection model for magnetar giant flares”, Masada, Y., et al., Pub. Astron. Soc. Japan, 104,
1093-1102, 2010.

51. ”Effect of the solar wind proton entry into the deepest lunar wake”, Nishino, M. N., et al. Geophys. Res. Lett., 37,
L12106.1-4, 2010.

52. ”In-flight performance and initial results of plasma energy angle and composition experiment (PACE) on SELENE
(Kaguya)”, Saito, Y., et al., Space Sci. Rev., 154, 265-303,2010.

53. ”Synchronized Northern Hemisphere Climate Change and Solar Magnetic Cycles during the Maunder Minimum”, Y.T.
Yamaguchi et al., PNAS, 2010.

54. ”Explosive volcanic eruptions triggered by cosmic rays: volcano as a bubble chamber”, T. Ebisuzaki et al., Gondwana
Research, 2010.

55. ”Is the Sun heading for another Maunder Minimum? -Precursors of the grand solar minima”, H. Miyahara et al., Journal
of Cosmology, 8, 1970, 2010.

56. ”Variations of Solar Activity and Climate during the Past 1200 Years”, H. Miyahara, Journal of Geography, 119, 3, 510,
2010.
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57. ”Universality test of the charged Higgs boson couplingsat the LHC and at B factories”, Alan S. Cornell, et al., Phys.
Rev. D81, 115008, 2010, [arXiv:0906.1652 [hep-ph]].

(b) Conference Papers

1. ”Messenger of new physics”, W. Rodejohann and M. Shiozawa, Proceeding of the Neutrino Oscillation Workshop
(NOW2010), September, 2010, to be published in Nuclear Physics B Proceedings Supplement.

2. ”Study of gamma-ray production in neutral-current neutrino-oxygen interactions and the detection of neutrinos from
supernova explosion.”, T. Mori, M. Sakuda, A. Tamii, H. Toki, M. Nakahata, and K. Ueno, AIP Conf.Proc. 1269,
418-420, 2010.

3. ”Asian Facilities”, M. Nakahata, Proceedings of TopicalWorkshop in Low Radioactivity Techniques (LRT2010), Au-
gust, 2010.

4. ”Low background techniques in XMASS”, A. Takeda for the XMASS Collaboration, Proceedings of Topical Workshop
in Low Radioactivity Techniques (LRT2010), August, 2010.

5. ”Status of XMASS Experiment”, S. Moriyama, Proceedings of identification of dark matter 2010 (IDM2010), July,
2010.

6. ”XMASS”, M. Yamashita, Proceedings of Patras Workshop onAxions, WIMPs, WISPs , July, 2010.

7. ”Recent results on atmospheric neutrino oscillation from Super-Kamiokande”, Y. Obayashi for the Super-Kamiokande
Collaboration, Prepared for 35th International Conference on High Energy Physics: ICHEP 2010, Paris, France, 21-28
Jul 2010. Published in PoS ICHEP2010:313,2010.

8. ”Search for Nucleon Decays in Super-Kamiokande”, M. Miura for the Super-Kamiokande Collaboration, Prepared for
35th International Conference on High Energy Physics: ICHEP 2010, Paris, France, 21-28 Jul 2010. Published in PoS
ICHEP2010:403,2010.

9. ”Solar neutrino results from Super-Kamiokande”, H. Sekiya for the Super-Kamiokande Collaboration, Prepared for 35th
International Conference on High Energy Physics: ICHEP 2010, Paris, France, 21-28 Jul 2010. Published in PoS ICHEP
2010:330,2010.

10. ”Construction and performance of XMASS 800kg detector”, J. LIU for XMASS collaboration, Proceedings of 24th
International Conference on Neutrino Physics and Astrophysics (Neutrino 2010), June, 2010.

11. ”Radon Removal from Liquid Xenon”, K. Martens for XMASS collaboration, Proceedings of 24th International Confer-
ence on Neutrino Physics and Astrophysics (Neutrino 2010),June, 2010.

12. ”Large Underground Water Cherenkov Detectors”, M. Shiozawa, Proceeding of the XXIV International Conference
on Neutrino Physics and Astrophysics (Neutrino2010), June, 2010. to be published in Nuclear Physics B Proceedings
Supplement.

13. ”Commissioning of the new electronics and online systemfor the Super-Kamiokande experiment”, S. Yamada, et. al. for
the Super-Kamiokande Collaboration, Y. Arai, K. Ishikawa,A. Minegishi, and T. Uchida, IEEE Trans.Nucl.Sci.57:428-
432, 2010.

14. ”Status and prospect of atmospheric neutrinos and long baseline studies”, T. Kajita, J. Phys. Conf. Ser. 203: 012012,
2010.

15. ”The Telescope Array experiment: Status and Prospects”, H. Tokuno et al. (Telescope Array Collaboration), Proceedings
of 14th International Conference On Calorimetry In High Energy Physics (CALOR2010), 10-14 May 2010, AIP Conf.
Proc.1238, 365-368, 2010.

16. ”Measurement of UHECRs by the Telescope Array (TA) experiment”, M. Fukushima for the Telescope Array Collabo-
ration, Proceedings of XVI International Symposium on VeryHigh Energy Cosmic Ray Interactions (ISVHECRI2010),
28 Jun - 2 Jul 2010.

17. ”Results from the Telescope Array Experiment”, D. Ikedafor the Telescope Array Collaboration, Proceedings of the
22nd European Cosmic Ray Symposium (ECRS2010), 3-6 Aug 2010.
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18. ”Recent Results from the Telescope Array Experiment”, H. Sagawa for the Telescope Array Collaboration, Proceedings
of the International Symposium on the Recent Progress of Ultra-high Energy Cosmic Ray Observation (UHECR2010),
10-12 Dec 2010.

19. ”Absolute energy calibration of FD by an electron linearaccelerator for Telescope Array”, T. Shibata et al., Proceedings
of UHECR2010, 10-12 Dec 2010.

20. ”Energy measurement and spectrum by the Telescope Array”, D. Ikeda for the Telescope Array Collaboration, Proceed-
ings of UHECR2010, 10-12 Dec 2010.

21. ”Measurement of UHECR composition by TA”, Y. Tameda for the Telescope Array Collaboration, Proceedings of
UHECR2010, 10-12 Dec 2010.

22. ”Central Laser Facility Analysis at The Telescope ArrayExperiment”, Y. Takahashi et al. (the Telescope Array Collab-
oration), Proceedings of UHECR2010, 10-12 Dec 2010.

23. ”Comparison of CORSIKA and COSMOS simulation”, S.Y. Rohet al., Proceedings of UHECR2010, 10-12 Dec 2010.

24. ”Search for small clusters by auto-correlation analysis from Telescope Array”, T. Okuda et al. (Telescope Array Collab-
oration), Proceedings of UHECR2010, 10-12 Dec 2010.

25. ”An Event Reconstruction Method for the Telescope ArrayFluorescence Detectors”, T. Fujii et al. (Telescope Array
Collaboration), Proceedings of UHECR2010, 10-12 Dec 2010.

26. ”Large scale anisotropy of UHECRs for the Telescope Array”, E. Kido for the Telescope Array Collaboration, Proceed-
ings of UHECR2010, 10-12 Dec 2010.

27. ”Heliospheric signatures seen in the sidereal anisotropy of high-energy galactic cosmic ray intensity”, M. Amenomori et
al., AIP Conf. Proc., 1302, 285-290, 2010.

28. ”Cryogenic Advanced Gravitational Wave Detectors (LCGT)”, K. Kuroda and LCGT Collaboration Proceedings of the
Ninth Asia-Pacific International Conference on Gravitation and Astrophysics, Edit. Jun Luo, Ze-Bing Zhou, HsiChina,
Hsien-Chi Yeh and Jong-Ping Hsu, Wuhan, China, 29 June-2 July 2009.

29. ”Shocks in the Heliosphere”, Terasawa, T., Chapter 12, IAGA Special Sopron Book Series vol. 4, ”The Sun, the Solar
Wind, and the Heliosphere”, ed. by M. P. Miralles and J. S. Almeida, Springer, 2011.

30. ”Anomalous deformation of the Earth’s bow shock in the lunar wake: Joint observations by Chang’E-1 and SELENE”,
Nishino, M. N., et al., Proceedings of American GeophysicalUnion Fall meeting, Paper P54B-07, 2010.

31. ”Effect of the solar-wind proton entry into the deepest lunar wake”, Nishino, M. N., et al., Proceedings of EGU General
Assembly, vol. 5, EPSC2010-473, 2010.

32. ”VLF detection of ionospheric disturbance caused by a magnetar giant gamma-ray flare”, Tanaka, Y. T., et al., Proceed-
ings of 38th COSPAR Scientific Assembly, C11-0172-10, 2010.

33. ”Effect of solar-wind proton entry into the deepest lunar wake”, Nishino, M. N., et al., Proceedings of 38th COSPAR
Scientific Assembly, B01-0061-10, 2010.

34. ”Collisionless shock and particle acceleration”, Terasawa, T., Proceedings of the IAU symposium 274, 2010.

35. ”Identification of new physics and general WIMP search atthe ILC”, M.Asano, et al., to be published in proceedings of
International Linear Collider Workshop 2010.

36. ”Simulation Study of W Boson + Dark Matter Signatures forIdentification of New Physics”, T.Suehara, et al., to be
published in proceedings of International Linear ColliderWorkshop 2010.
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(c) ICRR Reports

1. ICRR-Report-568-2010-1
”A complete calculation for direct detection of Wino dark matter”
Junji Hisano, Koji Ishiwata, and Natsumi Nagata.

2. ICRR-Report-569-2010-2
”Reevaluation of Higgs-Mediatedµ-e Transition in the MSSM”
Junji Hisano, Shohei Sugiyama, Masato Yamanaka, and MasakiJung Soo Yang.

3. ICRR-Report-570-2010-3
”Gluon contribution to the dark matter direct detection”
Junji Hisano, Koji Ishiwata, and Natsumi Nagata.

4. ICRR-Report-571-2010-4
”Non-Gaussianity from Lifshitz Scalar”
Keisuke Izumi, Takeshi Kobayashi, and Shinji Mukohyama.

5. ICRR-Report-572-2010-5
”Decaying Dark Matter in Supersymmetric Model and Cosmic-Ray Observations”
Koji Ishiwata, Shigeki Matsumoto, and Takeo Moroi.

6. ICRR-Report-573-2010-6
”Inflation from a Supersymmetric Axion Model”
Masahiro Kawasaki, Naoya Kitajima, and Kazunori Nakayama.

7. ICRR-Report-574-2010-7
”Kähler moduli double inflation”
Masahiro Kawasaki, and Koichi Miyamoto.

8. ICRR-Report-575-2010-8
”Prospects for Direct Detection of Inflationary Gravitational Waves by Next Generation Interferometric Detectors”
Sachiko Kuroyanagi, Takeshi Chiba, and Naoshi Sugiyama.

9. ICRR-Report-576-2010-9
”Running Spectral Index from Inflation with Modulations”
Takeshi Kobayashi, and Fuminobu Takahashi.

10. ICRR-Report-577-2010-10
”Evolution of String-Wall Networks and Axionic Domain WallProblem”
Takashi Hiramatsu, Masahiro Kawasaki, and Ken’ichi Saikawa.

11. ICRR-Report-578-2010-11
”Destruction of7Be in big bang nucleosynthesis vis long-lived sub-stronglyinteracting massive particles as a solution to
the Li problem”
Masahiro Kawasaki, and Motohiko Kusakabe.

12. ICRR-Report-578-2010-12
”Improved estimation of radiated axions from cosmologicalaxionic strings”
Takashi Hiramatsu, Masahiro Kawasaki, Toyokazu Sekiguchi, Masahide Yamaguchi, and Jun’ichi Yokoyama.

13. ICRR-Report-579-2010-13
”Cosmological constraints on dark matter models with velocity-dependent annihilation cross section”
Junji Hisano, Masahiro Kawasaki, Kazunori Kohri, Takeo Moroi, Kazunori Nakayama, and Toyokazu Sekiguchi.

14. ICRR-Report-580-2010-14
”Study of gravitational radiation from cosmic domain walls”
Masahiro Kawasaki, and Ken’ichi Saikawa.
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D. Doctoral Theses

1. ”Study of pulse shape discrimination and low background techniques for liquid xenon dark matter detectors”,
K. Ueshima,
Ph.D. Thesis, Jan. 2011.

2. ”Optical Properties of Type Ia Supernovae and their Host Galaxies”,
K. Konishi, Ph.D. Thesis, Mar. 2011.

E. Public Relations

(a) ICRR News

ICRR News is a newspaper published quarterly in Japanese to inform the Institute’s activities. This year’s editors wereHideo
Itoh. It includes :

1. reports on investigations by the staff of the Institute ormade at the facilities of the Institute,

2. reports of international conferences on topics relevantto the Institute’s research activities,

3. topics discussed at the Institute Committees,

4. list of publications published by the Institute [ICRR-Report, ICRR-Houkoku (in Japanese)],

5. list of seminars held at the Institute,

6. announcements,

7. and other items of relevance.

The main topics in the issues in 2010 fiscal year were:

No.73(Sep 30, 2010)

• On the Study of Astrophysical Particle Acceleration, Toshio Terasawa.

• Status report of Telescope Array experiment, Hiroyuki Sagawa.

• Observation of Gamma Ray Bursts by Ashra, Kazuaki Ota.

• Staff reassignment.

• ICRR-Seminar.

• ICRR-Report.

No.74(Nov 30, 2010)

• Development of a precise on-board gravity-gradiometer, Sachie Shiomi.

• Start operation of the Small electron linear accelerator for Absolute energy calibration of Telescope Array Experiment,
Tatsunobu Shibata.

• Report on the training for ICRR technical staffs, Hiroyuki Sagawa.

• Beginning of the T2K experiment, Masato Shiozawa.

• Staff reassignment.

• ICRR-Seminar.
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• ICRR-Report.

No.75(Feb 28, 2011)

• Cosmic Reionization Probed with Subaru Telescope, Masami Ouchi.

• Cherenkov Telescope Array(CTA) project, Masahiro Teshima.

• Report on open campus 2009, Hideo Itoh.

• Staff reassignment.

• ICRR-Seminar.

• ICRR-Report.

No.76(Mar 31, 2011)

• Report on the Meeting for Presenting the Results of Inter-University Research in JFY2010, Takanori Yoshikoshi.

• Axions from Axionic strings, Masahiro Kawasaki.

• Staff reassignment.

• ICRR-Seminar.

• ICRR-Report.

(b) Public Lectures

• ”Detecting Dark Matter”, Feb 26, 2011, Tokyo, Yoichiro Suzuki (ICRR, University of Tokyo).

• ”Searching Dark Matter”, Feb 23, 2011, Tokyo, Yoichiro Suzuki (ICRR, University of Tokyo).

• ”GSA Science Cafe”, Feb 12, 2011, Kamioka-cho, Hida-city, Gifu, Yoshinari Hayato (ICRR, University of Tokyo).

• ”ICRR tour”, Dec 10, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”Detection of Gravity Wave predicted by Einstein”, Nov 27, 2010, Kashiwa campus, University of Tokyo, Chiba, Masa-
take Ohashi (ICRR, University of Tokyo).

• ”About Dark Matter”, Nov 26, 2011, Kanazawa, Nishigawa, Yoichiro Suzuki (ICRR, University of Tokyo).

• ”New age of Cosmic Ray Physics”, Nov 20, 2010, Katsushika City Museum, Tokyo, Hideo Itoh (ICRR, University of
Tokyo).

• ”SSH Kainan High School”, Nov 18, 2010, Kamioka-cho, Hida-city, Gifu, Jun Kameda (ICRR, University of Tokyo).

• ”Weather of the Space and the Earth”, Nov 14, 2010, University of Tokyo, Tokyo, Hiroko Miyahara (ICRR, University
of Tokyo).

• ”Observe the Universe through an Underground Huge Water Tank”, Oct. 30, 2010, Kashiwa, Chiba, Yoshihisa Obayashi
(ICRR, University of Tokyo)

• ”Yoshiki High School”, Sep 15, 2010, Toita Girl’s Junior-Senior High School, Tokyo, Hideo Itoh (ICRR, University of
Tokyo).

• ”Investigation of the Universe using particle physics”, Sep 14, 2010, Kamioka-cho, Hida-city, Gifu, Makoto Miura
(ICRR, University of Tokyo).

• ”SSH Toyounaka High School”, Sep 6, 2010, Kamioka-cho, Hida-city, Gifu, Ko Abe (ICRR, University of Tokyo).

• ”SSH Senior High School Attached to Kyoto University of Education”, Aug 26, 2010, Kamioka-cho, Hida-city, Gifu,
Jun Kameda (ICRR, University of Tokyo).

• ”ICRR tour”, Aug 24, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).
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• ”Visualisation of Radiation and Cosmic Ray”, Aug 11, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”JST Project for girl students to choose the science course”, Aug 11, 2010, Kamioka-cho, Hida-city, Gifu, Yoshihisa
Obayashi and Katsuki Hiraide (ICRR, University of Tokyo).

• ”Particle physics and the Universe”, Aug 10, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”SSH Fujishima High School”, Aug 10, 2010, Kamioka-cho, Hida-city, Gifu, Hiroyuki Sekiya (ICRR, University of
Tokyo).

• ”Yumeno Tamago Jyuku; Hida Academy Summer Seminar”, Aug 6, 2010, Kamioka-cho, Hida-city, Gifu, Atsushi
Takeda (ICRR, University of Tokyo).

• ”SSH Takamatsu First High School”, Aug 5, 2010, 5-1-5, Kashiwanoha, Kashiwa-city,Chiba , Shigetaka Moriyama
(ICRR, University of Tokyo).

• ”SSH Sanda Shounkan High School”, Aug 5, 2010, Kamioka-cho,Hida-city, Gifu, Makoto Miura (ICRR, University of
Tokyo).

• ”Particle physics and the Universe”, Aug 3, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”Hirameki Tokimeki Science”, Aug 3, 2010, Kamioka-cho, Hida-city, Gifu, Yoichiro Suzuki (ICRR, University of
Tokyo).

• ”Hirameki Tokimeki Science”, Aug 2, 2010, Kamioka-cho, Hida-city, Gifu, Yoichiro Suzuki (ICRR, University of
Tokyo).

• ”Visualisation of Radiation and Cosmic Ray”, Jul 30, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”SSH Kawagoe High School”, Jul 29, 2010, Kamioka-cho, Hida-city, Gifu, Atsushi Takeda and Yumiko Takenaga
(ICRR, University of Tokyo).

• ”Cosmic Ray Physics and ICRR”, Jul 27, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”Investigation of the Universe using particle physics”, Jul 24, 2010, Niigata Prefectural Kokusai Joho High School,
Niigata, Hideo Itoh (ICRR, University of Tokyo).

• ”Investigation of the Universe using particle physics”, Jul 13, 2010, Tokyo City University Junior and Senior High
School, Tokyo, Hideo Itoh (ICRR, University of Tokyo).

• ”Elementary Particles and Cosmic Rays”, Jul 9, 2010, ICRR, Chiba, Hideo Itoh (ICRR, University of Tokyo).

• ”SSH Shizuoka-kita High School”, Apr 23, 2010, Kamioka-cho, Hida-city, Gifu, Ko Abe and Yumiko Takenaga (ICRR,
University of Tokyo).

(c) Visitors

KASHIWA Campus (Total: 7 groups, 41 peoples)

• Chiba Advanced Technology Experience Program

• The Japan Society of Mechanical Engineers

• Induction course of the University of Tokyo

• Others: 4 groups

KAMIOKA Observatory (Total: 143 groups, 3028 peoples)

• Yumeno Tamago Jyuku (Hida Academy for High School Students)

• MEXT Super Science High School (SSH) project: total 7 schools

• Schools and Universities: total 29 groups

• Schools and Universities: total 21 groups

• Researchers: total 23 groups

• Others: 91 groups
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F. Inter-University Researches

Numbers of Researchers

Number of Number of Number of
Applications Adoptions Researchers

Facility Usage

Kamioka Observatory 37 36 874
Norikura Observatory 8 8 70
Akeno Observatory 8 8 181
Emulsion and Air Shower Facilities in Kashiwa 1 1 7
Low-level Radio-isotope Measurement Facilities in Kashiwa 6 6 25
Gravitational Wave Facilities in Kashiwa 3 3 29
Computer Facilities in Kashiwa 9 9 103
Over Sea Facilities 6 6 80
Others 18 18 382

Collaborative Researches

Cosmic Neutrino Researches 28 27 739
High Energy Cosmic Ray Researches 43 43 682
Theoretical Researches or Rudimental Researches 20 20 289
Research Center for Cosmic neutrinos 5 5 40

Others

Conferences 3 3 45

Research Titles

1. Development of low concentration radon detection system

2. Energy calibration for Super-Kamiokande

3. Study of solar neutrino energy spectrum

4. Neutrino workshop

5. Sidereal daily variation of∼10TeV galactic cosmic ray intensity observed by the Super-Kamiokande

6. Study of Supernova Relic Neutrinos

7. Study in upward-going muons and high energy neutrinos

8. Precise measurement of Day/Night effect for B8 solar neutrinos

9. Study of Solar Neutrino Flux

10. Study of ambient gamma-ray and neutron flux at Kamioka Observatory

11. Study for the electron neutrino appearance search in theT2K experiment

12. Study of simulation for atmospheric neutrino

13. Study of nucleon decayp → νK

14. Tokai to Kamioka Long Baseline Experiment T2K

15. 3-flavor Oscillation study in atmospheric neutrinos

16. Study of atmospheric neutrinos and neutrino oscillations
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17. Neutrino interaction study using accelerator data

18. Development of the new online DAQ system for Super-Kamiokande

19. Study for Supernova monitor

20. Search for proton decay viae+π0 mode

21. R&D of a Mton water Cherenkov Hyper-Kamiokande

22. Analysis of Spatial Distribution of Radon Family Underground and Its Dosimetry

23. Direction-sensitive dark matter search experiment

24. Development of metal complies loaded liquid scintillator for measurement of solar neutrinos and neutrinolossββ decay

25. Development of InP detector for measurement of solar pp/7Beν

26. Study for lowering backgrounds of radioisotopes in large volume detectors

27. Study for upgrade of XMASS detector

28. Study for double beta decay of 48Ca

29. Integration of crustal activity observation around theAtotsugawa fault

30. A study on emission spectrum of liquid xenon

31. Seismic classification of underground facilities for low frequency ground based gravitational wave detectors

32. A search for Dark Matter using Liquid Xenon Detector

33. Design and Construction of Purification system for XMASS800kg detector

34. Multi-Color Imager for Transients, Survey and Monstrous Explosions

35. Production and calibration of surface detectors for theTelescope Array experiment

36. A study of the hybrid trigger for the Telescope Array experiment

37. Observation of Galactic Cosmic ray by the Large Area MuonTelescope

38. R&D for a Small Atmospheric Cherenkov Telescope in AkenoObservatory

39. Observation of solar neutrons in solar cycle 24

40. Vegetation survey of alpine plants on Mt.Norikura

41. Observation of total ozone and UV solar radiation with Brewer spectrophotometer on the Norikura mountains

42. Space weather observation using muon hodoscope at Mt.Norikura

43. Study of particle acceleration in electric field using x and gamma rays from lightning and thunderclouds

44. Ecophysiological studies of alpine plants

45. Observation of the highest energy Solar Cosmic Rays

46. Observation of nightglow and its reflected and scatteredlight on the mountain

47. Study of the composition of cosmic-rays at the knee

48. Observation of high-energy cosmic-ray electrons with emulsion chambers

49. Experimental Study of High-energy Cosmic Rays in the Tibet ASγ experiment

50. Development of advanced photon counter for the future IACT

51. Development of the optical fiber image transfer system for Ashra

52. Study of Galactic Diffuse Gamma Rays
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53. Study of absolute energy calibration air shower by compact Electron LINAC

54. Sidereal daily variation of 10TeV galactic cosmic-ray intensity observed by the Tibet air shower array

55. Study on High Energy Cosmic-Ray source by Observation Using Long Duration Balloon

56. Basic Study to Establish the CTA Japan Consortium

57. Cosmic ray interactions in the knee and the highest energy regions

58. A study on variation of interplanetary magnetic field with the cosmic-ray shadow by the sun

59. Acceleration processes: Comparative study of 1st and 2nd order processes

60. Observation of TeV gamma-ray spectra from galactic objects

61. Bolivian Air Shower Joint Experiment

62. A R&D for a new atmospheric monitoring system

63. Improvement of characteristics of the image sensor usedin Ashra

64. Study on the Ultra-high Energy Cosmic Ray Future Projects

65. Observation of very-high-energy gamma-rays in Australia

66. Data Analysis of the UHECR data for the Auger Project III

67. Multiwavelength observation of extragalactic gamma-ray objects with CANGAROO telescope and Fermi gamma-ray
space telescope

68. Development of an atmospheric transmittance meter for the site survey of Cherenkov telescopes

69. Workshop on High Energy Gamma-Ray Astronomy

70. Data analysis of nearby galaxies and clusters of galaxies and their non-thermal radiation models

71. Observation with All-sky Survey High Resolution Air-shower detector Ashra

72. Monte Carlo simulation for the Tibet air shower array

73. Radiation and environment Measurement while thunder storm at TA site

74. Study of radio detection of highest energy cosmic rays

75. Study of Extremely-high Energy Cosmic Rays by TelescopeArray

76. Development of an optical cavity to stabilize ultranarrow lasers

77. Development of Local Suspension Point Interferometer for CLIO (II)

78. Gravitational Wave Detector in Kamioka (IX)

79. Development of an intensity stabilization system for a high-power laser for CLIO

80. Research of the Earths free oscillations based on simultaneous observations with a laser strainmeter and a superconduct-
ing gravimeter

81. data analysis using CLIO data

82. Development of DC-readout system for CLIO interferometer

83. Study of a LCGT cryostat toward ultra-high vacuum operation

84. Development of Sapphire Mirror Suspension for LCGT (VI)

85. R&D and Design of large-scale cryogenic gravitational wave telescope (XI)

86. Development of Local Suspension Point Interferometer for CLIO (XII)

87. Evolution of the universe and particle physics
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88. Comprehensive Researches on Cosmic Dusts

89. Detection of time variations for cosmogenic Be-7

90. Detection of low level radioisotopes in tree rings

91. Study of solar activity, cosmic rays and climate change based on the analysis of cosmogenic nuclides and stable isotopes

92. Chemical study for Antarctic micrometeorites

93. Determination of26Al in Antarctic meteorite samples

94. Continuous Measurement of Underground Laboratory Environment

95. Deposition Rate variation of natural activities7Be and210Pb

96. Simulation Study for the IceCube Neutrino Observatory

97. Precise calculation of the atmospheric neutrino flux

98. Future plan symposium for cosmic ray research
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G. List of Committee Members

(a) Board of Councillors

KAJITA, Takaaki ICRR, University of Tokyo
TERASAWA, Toshio ICRR, University of Tokyo
KURODA, Kazuaki ICRR, University of Tokyo
NAKAHATA, Masayuki ICRR, University of Tokyo
YAMAGATA, Toshio University of Tokyo
MATSUMOTO, Yoichiro University of Tokyo
NISHIKAWA, Koichiro KEK
EGUCHI, Toru YITP, Kyoto University
MIYAMA, Shoken National Astronomical Observatory
TORII, Shoji Waseda University
MASAIKE, Akira Kyoto University
MURAKI, Yasushi Konan University
MAKINO, Fumiyoshi Institute of Space and Astronautical Science
SATO, Katsuhiko IPMU, University of Tokyo
KOMAMIYA, Yukio ICEPP, University of Tokyo

(b) Advisory Committee

KAJITA, Takaaki ICRR, University of Tokyo
NOJIRI, Mihoko KEK
SAITO, Naohito KEK
YAMAMOTO, Hitoshi Tohoku University
AIHARA, Hiroaki University of Tokyo
ITOW, Yoshitaka STEL, Nagoya University
MORI, Masaki Ritsumeikan University
KAJINO, Fumiyoshi Konan University
MUNAKATA, Kazuoki Shinshu University
TOTANI, Tomonori Kyoto University
FUKUSHIMA, Masaki ICRR, University of Tokyo
SUZUKI, Yoichiro ICRR, University of Tokyo
KURODA, Kazuaki ICRR, University of Tokyo
TERASAWA, Toshio ICRR, University of Tokyo
NAKAHATA, Masayuki ICRR, University of Tokyo
KAWASAKI, Masahiro ICRR, University of Tokyo

(c) Inter-University Research Advisory Committee

NISHIJIMA, Kyoshi Tokai University
OHASHI, Hideo Tokyo University of Marine Science and Technology
KANDA, Nobuyuki Osaka City University
MUNAKATA, Kazuki Shinshu University
TASAKA, Shigeki Gifu University
TAMURA, Tadahisa Kanagawa University
YAMAMOTO, Tokonatsu Konan University
OGIO, Shoichi Osaka City University
FUKUSHIMA, Masaki ICRR, University of Tokyo
OHASHI, Masatake ICRR, University of Tokyo
TAKITA, Masato ICRR, University of Tokyo
YOSHIKOSHI, Takanori ICRR, University of Tokyo
SHIOZAWA, Masato ICRR, University of Tokyo
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H. List of Personnel

Director KAJITA, Takaaki

Vice-Director FUKUSHIMA, Masaki

Kamioka Observatory (Neutrino and Astroparticle Division)
Scientific Staff NAKAHATA, Masayuki, SUZUKI, Yoichiro, HAYATO, Yoshinari,

MORIYAMA, Shigetaka, SHIOZAWA, Masato, YAMASHITA, Masaki,
ABE, Ko, HIRAIDE, Katsuki, KAMEDA, Jun,
KISHIMOTO, Yasuhiro, KOBAYASHI, Kazuyoshi, KOSHIO, Yusuke,
MIURA, Makoto, NAKAYAMA, Shoei, OBAYASHI, Yoshihisa,
OGAWA, Hiroshi, SEKIYA, Hiroyuki, TAKEUCHI, Yasuo,
TAKEDA, Atsushi, TOMURA, Tomonobu, YAMADA, Satoru

Administrative Staff TAKAKURA, Koji
Technical Staff KANBE, Tomio, KUMAMARU, Seiichi, NOZAWA, Noriyuki,

ONOUE, Tatsuya
Research Fellow TAKENAGA, Yumiko
Secretary MAEDA, Yukari, OKURA, Yoko, TAKAMATSU, Midori

Research Center for Cosmic Neutrinos (Neutrino and Astroparticle Division)
Scientific Staff KAJITA, Takaaki, KANEYUKI, Kenji, OKUMURA, Kimihiro,

OHASHI, Hideo
Technical Staff SHINOHARA, Masanobu
Research Fellow KAJI, Hiroshi, LAING, Andrew Brian
Secretary KITSUGI, Atsuko, WATANABE, Keiko

High Energy Cosmic Ray Division
Scientific Staff FUKUSHIMA, Masaki, NONAKA, Toshiyuki, TAKEDA, Masahiro,

RUBTSOV, Grigory, SAKURAI, Nobuyuki, SHIBATA, Tatsunobu,
TERASAWA, Toshio, LEE, Martin Alan, SCHOLER, Manfred,
TESHIMA, Masahiro, ENOMOTO, Ryoji, YOSHIKOSHI, Takanori,
OISHI, Michiko,
TAKITA, Masato, ONISHI, Munehiro,
SASAKI, Makoto, ASAOKA, Yoichi

Technical Staff KOBAYASHI, Takahide,
AOKI, Toshifumi, HOSHI, Noboru, IKEDA, Kiriko,
KOIZUMI, Chikako, MORIMOTO, Yusuke, NAKADA, Yuichiro

Research Fellow IKEDA, Daisuke, KONDO, Yoshimi, TAMEDA, Yuichiro,
CHEN, Ding, KAWATA, Kazumasa,
AITA, Yuichi, MASUDA, Masataka, OTA, Kazuaki

Secretary OKAMURA, Takako, OKI, Kaoru,
TATSUMI, Fusako,
KOKUBUN, Yayoi,
FUKUI, Misa, TOJO, Kaori

Akeno Observatory (High Energy Cosmic Ray Division)
Scientific Staff SAGAWA, Hiroyuki
Technical Staff OOKA, Hideyuki, SHIMIZU, Kanetoshi

Norikura Observatory (High Energy Cosmic Ray Division)
Technical Staff AGEMATSU, Yoshiaki, ISHITSUKA, Hideki, SHIMODAIRA, Hideaki,

USHIMARU, Tsukasa, YAMAMOTO, Kuniyuki
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Astrophysics and Gravity Division
Scientific Staff KAWAMURA, Seiji, KURODA, Kazuaki, OHASHI,Masatake,

MIYOKI, Shinji, UCHIYAMA, Takashi, TANNER, David Burham,
MIYAKAWA, Osamu, OISHI, Naoko, TAKAHASHI, Ryutaro,
NAKATANI, Ichiro, SAITO, Yoshio, SUZUKI, Toshikazu,
KIMURA, Nobuhiro,
FUKUGITA, Masataka, OUCHI, Masami, MENARD, Brice,
MIYAHARA, Hiroko,
KAWASAKI, Masahiro, HISANO, Junji, IBE, Masahiro

Research Fellow SHIOMI, Sachie,
KUROYANAGI, Sachiko, KUSAKABE, Motohiko, ISHIWATA, Koji,
SEKIGUCHI, Toyokazu

Secretary KIKUCHI, Rie, MASHIMA, Chieko, SAKAI, Akiko

Graduate Students
Doctor KIDO, Eiji,

LEE, Ka-pik, McLACHLAN, Thomas Fukuei, UENO, Ko,
UESHIMA, Kota, YOKOZAWA, Takaaki,
SAITOH, Takanori,
KAWAKAMI, Etsuko, KOBAYASHI, Takeshi, MIYAMOTO, Koichi,
RYO, Masaki, SAIKAWA, Kenichi, SUGIYAMA, Shohei,
KONISHI, Kohki,
MIYAMOTO, Hideaki, OBI, Yoshio

Master TAKAHASHI, Yoshiaki,
TOYAMA, Takeshi,
INOUE, Daisuke, SODA, Takashi, YOSHIGOE, Koichi,
ITOH, Takashi, HIRAI, Shun,
IYOGI, Kazuki, NISHIIE, Hironori, SHINOZAKI, Akihiro,
HIRANO, Shigetoshi,
SAKAKIBARA, Yusuke, SEKIGUCHI, Takanori,
KITAJIMA, Naoya, NAGATA, Natsumi, TAKEDA, Naoyuki,
TAKESAKO, Tomohiro, YAMAMOTO, Yusuke,
NAGATA, Kumiko

Administration Division
Scientific Staff ITOH, Hideo
Administrative Staff MATSUZAWA, Noboru, SETO, Mikako, SASADA, Takaaki,

ARIDOME, Ryutaro, OGURA, Satoshi, KANEKO, Saho,
AKIYAMA, Makiko, FUJIE, Tamiko, MARUMORI, Yasuko,
SAITO, Akiko, TAKANO, Eri, YAMAGUCHI, Akiko


