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PREFACE

The Radiation Science Center conducts radiation and chemical safety management work for research
using high-energy accelerators at KEK. The center also conducts research and development in the field
related to management work. This report is devoted to summarizing our activities related to the R&D
activities. The first section describes the abstracts of each research activity performed in this fiscal
year. The second part is for the summary related to the safety management work, including job
assignment and overview. The third part provides the data related to our activities, including grants,
awards, a list of outside committees we are engaged in, workshops and symposia, publications, and a

group member list.

In FY 2024, we continued our safety management work as usual and conducted research activities. At
the Tsukuba campus, each accelerator operated as normal. The formal application was submitted and
approved to change the accelerator and radiation source facilities, such as increasing beam power of
the positron dumping ring, decommissioning of the digital accelerator, expanding the radiation-
controlled area of radio-isotope laboratory and changing the number of entrances to the radiation-
controlled area. At J-PARC, there was a trouble on neutron target system, but otherwise, operations

proceeded and its power achieved to the initial design power.

We hope that the activity report promotes understanding of our activities and is helpful for

all people working in the field of the safety of accelerator facilities.

Toshiya Sanami

Head, Radiation Science Center,

Applied Research Laboratory,

High Energy Accelerator Research Organization
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Chapter 1 Research Activity

The feature of the research activities in the Radiation Science Center (RSC), KEK is a wide coverage of
the research fields. Radiation physics, radiation measurements, radiochemistry, radiation chemistry, health
physics, radiation shielding, nuclear engineering, analytical chemistry and environmental science are
included in the research fields of the RSC’s staff members. The status of these research activities carried

out in fiscal year 2024 is described.



1. Research in Radiation Physics and Detector Development

1.1 The Performance of the Compact Model of the Position Sensitive Tissue Equivalent

ProportionalChamber (PS-TEPC) using an ASIC

M. Kubota!, Y. Kishimoto®!, K. Saito*!, K. Takahashi?, S. Sasaki>!, K. Terasawa?®, K. Miuchi®,
A. Nagamatsu®

ISOKENDALI, 2KEK, Tsukuba, *Keio Univ., “*Kobe Univ., JJAXA

We are developing a position-sensitive tissue equivalent proportional chamber (PS-TEPC) as a dosimeter
for the space radiation environment. The PS-TEPC is a three-dimensional time projection chamber using a
position-sensitive charge collection device called as “p-PIC” and tissue equivalent materials. The PS-TEPC
can directly measure the linear energy transfer (LET) of each incident charged particle by measuring the
energy deposition and the pass length in its detection volume. The LET is important amount to determine
the dose equivalent due to the space radiations with high accuracy. In 2016, the performance of the PS-
TEPC in an actual space radiation environment was demonstrated in the International Space Station (ISS).
Currently, we aim to use the PS-TEPC in the “Gateway”, a manned lunar orbiting base. The PS-TEPC must
be smaller and lighter because the transportation capability to the Moon is expected to be limited than that
to the ISS. The objective of this study is to reduce the size and weight of the PS-TEPC by using an ASIC
called as “LTARS2018K06A” as the signal readout circuit. In this study, a compact model of the PS-TEPC
(CM PS-TEPC) was constructed by combining the detection part of the PS-TEPC used in the ISS in 2016
with the LTARS2018K06A evaluation board. Then, we performed performance evaluation tests by
irradiating the CM PS-TEPC with charged particle beams. From the tests, it was demonstrated that the CM
PS-TEPC can acquire signals due to the incident particles and reconstruct those 3D track images. It was
also demonstrated that the CM PS-TEPC can measure the LET of the incident particles with the almost
lowest LET of the target LET range. From these results, it was concluded that the CM PS-TEPC has a

certain feasibility as a space dosimeter.

Presented at IEEE Nuclear Science Symposium 2024.



1.2 Photon energy dependence of photoneutron production from heavy targets

T. Nguyen!, T. Sanami'?, H. Yamazaki'?, E. Lee'?, K. Sugihara'?, T. Itoga®, Y. Kirihara*,
S. Miyamoto®, S. Hashimoto®, and Y. Asano!

I SOKENDALI, 2KEK, 3JASRL “JAEA, SHyogo Univ.

The double differential cross-sections (DDXs) of photoneutron production via the photonuclear reaction on
tantalum, tungsten, and bismuth for 13 and 17 MeV linearly polarized photon beams were measured using
the time-of-flight method at the NewSUBARU-BLO1 facility. Polarized photons were obtained by the Laser
Compton backscattering (LCS) technique. Two distinct components were observed on the spectra: the
lowenergy component up to 4 MeV and the high-energy above 4 MeV. The angular distribution of the low-
energy component was isotropic, whereas the high-energy was distributed anisotropically and influenced
by the angle between direction of photon polarization and neutron emission, especially for 17 MeV photon
energy. These phenomena were similar to those of '°’Au target observed in the previous studies. The low-
energy neutron distributions at 13 and 17 MeV photon energies were almost identical for all three targets.
The DDX energy integration was calculated and compared among the three targets for two-photon energies.
Given the horizontal polarization (plane parallel to the x-axis) of the incident photons, the emission angles
0f 90° on the x-axis and y-axis recorded the maximum and minimum photoneutron yield, respectively. The
differences between these two positions were minor for '8'Ta and ™W at 13 MeV photon energy and
noticeable for other cases. An underestimation of the TENDL nuclear data library was observed on the

photoneutron DDXs compared to the experimental results for '¥1Ta and 2*°Bi.

Published on EPJ Web of Conferences 292, 07004 (2024)

1.3 Monte Carlo intercomparison and benchmark of the neutron streaming in the ramified access

maze of the CERN High-energy AcceleRator Mixed field (CHARM) facility at CERN

D. Bozzato!, A. Devienne 2, R. Froeschl !, A. Infantino !, T. Lorenzon !, F. Pozzi ', M. Tisi ',
N. Nakao 3, T. Kajimoto #, T. Sanami >, S. Roesler !, M. Brugger !

ITITech, *Fusion for Energy (F4E), Barcelona, Spain, *Shimizu Corp, “Hiroshima Univ.,
SKEK /SOKENDAI

Experiments of high-energy neutron streaming were performed in the access maze of the CERN High-
energy AcceleRator Mixed-field (CHARM) facility where high-intensity proton beams of 24 GeV/c impact
on a copper target. The streaming of the secondary neutrons through the various legs of the ramified access

maze of the facility was measured using aluminium activation detectors installed at 12 different locations:

_3-


https://www.sciencedirect.com/topics/materials-science/aluminum

for the first time, the extended coverage of measurement locations allowed to assess the streaming in more
distant areas of the maze. The attenuation profile along the maze measured via the production of >*Na was
also used to benchmark results from Monte Carlo calculations performed with FLUKA, PHITS, and
GEANT4: over almost the five orders of magnitude of the measured production yield, an agreement within

a factor 1.4, 1.7, and 2.5 respectively was found for the three codes.

Published on Nucl. Inst. Meth. A1066, September 2024, 169565

1.4 Measurement and simulations of high-energy neutrons through a various thickness of concrete

and steel shields using activation detectors at CHARM and CSBF

N. Nakao!, T. Sanami?, T. Kajimoto®, H. Yashima®*, R. Froeschl’, D. Bozzato®, E. Iliopoulou?,
A. Infantino®, E. Lee®°, T. Oyama®, M. Hagiwara?, S. Nagaguro?, T. Matsumoto’, A. Masuda’,
Y. Uwamino!, A. Devienne’, F. Pozzi®, M. Tisi’, T. Lorenzon®, N. Menaa’, H. Vincke?,
S. Roesler’, M. Brugger®

IShimizu Corp., 2KEK, 3 Hiroshima Univ., “Kyoto Univ., > CERN, ©® Kyushu Univ., ” AIST

A shielding experiment using activation detectors was performed at the CERN High-energy
AcceleRator Mixed-field (CHARM) facility and the CERN Shielding Benchmark Facility (CSBF).
The protons (24 GeV/c) were bombarded into a 50-cm-thick copper target, and the released
neutrons were transmitted through various shields located vertically upward from the target.
Ordinary concrete slabs of 40- to 160-cm thicknesses and steel slabs of 20- to 80-cm thicknesses were
installed by changing the material and the thickness of the shield. Activation detectors of bismuth, indium,
aluminum, and graphite were variously placed in these shields and activated by high energy neutrons. From
the radionuclide production rate in the activation detectors, the attenuation profiles through the various
shielding materials were obtained for the reactions o 2%Bi(n,xn)*'**Bi(x = 4-9), '"In(n,n’)!">™n,
2TAl(n,0)**Na, and >C(n,2n)!'C. Estimated attenuation lengths of high energy neutrons through concrete
and steel were compared with cited data and discussed. Monte Carlo simulations using FLUKA, PHITS,
and GEANT4 were also performed as benchmark calculations, and they agreed with the experimental data,

generally within a factor of 2.

Published on J. Nucl. Sci. Tech. 2024, VOL. 61, NO. 4, 429—447


https://www.sciencedirect.com/journal/nuclear-instruments-and-methods-in-physics-research-section-a-accelerators-spectrometers-detectors-and-associated-equipment
https://www.sciencedirect.com/journal/nuclear-instruments-and-methods-in-physics-research-section-a-accelerators-spectrometers-detectors-and-associated-equipment/vol/1066/suppl/C

2. Experimental Technology and Monte Carlo Simulation Related to Radiation
Shielding

2.1 Recent improvements of the particle and heavy ion transport code system — PHITS version 3.33

T. Sato', Y. Iwamoto', S. Hashimoto', T. Ogawa!', T. Furuta', S. Abe', T. Kai', Y. Matsuya'?, N. Matsuda',
Y. Hirata', T. Sekikawa', L. Yao', P. Tsai', H.N. Ratliff', H. Iwase’, Y. Sakaki’, K. Sugihara’, N. Shigyo*,
L. Sihver’, K. Niita‘

'JAEA, *Hokkaido Univ., *KEK, *Kyushu Univ., * Technische Universitit Wien, *RIST

The Particle and Heavy Ion Transport code System (PHITS) is a general-purpose Monte Carlo radiation
transport code that can simulate the behavior of most particle species with energies up to 1 TeV (per nucleon
for ions). Its new version, PHITS3.33, was recently developed and released to the public. In the new version,
the compatibility with nuclear data libraries and the algorithm of the track-structure modes have been
improved, and they are recommended to be used for certain simulation conditions. Some utility functions
and software have been developed and integrated into the new PHITS package, such as PHITS Interactive
Geometry viewer in 3D (PHIG-3D) and RadioTherapy packaged based on PHITS (RT-PHITS). With these
upgraded features, PHITS can be applied in a wide diversity of fields — beyond traditional nuclear
engineering domains — including cosmic-ray, environmental, medical, life, and material sciences. In this
paper, we summarize the upgraded features of PHITS3.33 with respect to the physics models, utility

functions, and application software introduced since the release of PHITS3.02 in 2017.

Published in: J.Nucl.Sci.Tech. 61 (2024) 1, 127-135

2.2 Sub-GeV dark matter search at ILC beam dumps

K. Asai', S. Iwamoto?, M. Perelstein’, Y. Sakaki*, D. Ueda’
'Tokyo Univ., 2ICRR and Yokohama Natl. Univ., *Eotvos Univ., Cornell Univ., LEPP, *KEK Tsukuba
and Sokendai, Kanagawa, KEK, *Tsukuba and Maryland Univ. and Peking Univ., CHEP

Light dark matter particles may be produced in electron and positron beam dumps of the International
Linear Collider (ILC). We propose an experimental setup to search for such events, the Beam-Dump
eXperiment at the ILC (ILC-BDX). The setup consists of a muon shield placed behind the beam dump,
followed by a multi-layer tracker and an electromagnetic calorimeter. The calorimeter can detect electron

recoils due to elastic scattering of dark matter particles produced in the dump, while the tracker is sensitive

-5-



to decays of excited dark-sector states into the dark matter particle. We study the production, decay and
scattering of sub-GeV dark matter particles in this setup in several models with a dark photon mediator.
Taking into account beam-related backgrounds due to neutrinos produced in the beam dump as well as the
cosmic-ray background, we evaluate the sensitivity reach of the ILC-BDX experiment. We find that the
ILC-BDX will be able to probe interesting regions of the model parameter space and, in many cases, reach

well below the relic target.

Published in: JHEP 02 (2024) 129

3. Radiation Protection Study in Accelerator Facilities

3.1 Development of Tungsten Pinhole Collimators for the Portable Gamma-ray Imaging Device

GeGI5 and Quantitative Evaluation of Their Effects

K. Tsugane, G. Yoshida, H. Matsumura, A. Toyoda, H. Nakamura, K. Masumoto, T. Miura
KEK

We have studied how to evaluate accelerator activation using a portable gamma-ray imaging device. We
concluded that the GeGIS, made by PHDS, is the most suitable device. GeGIS5 can visualize radiation
sources with the pinhole imaging method and normally uses a Pb-Sb collimator. However, the surrounding
area is often highly activated in accelerator facilities. In this situation, a better signal-to-noise ratio (S/N)
and stronger shielding are needed. To improve this, we made several new tungsten (W) collimators with
different hole sizes. We tested them with standard gamma-ray sources and compared their performance

with the Pb-Sb collimator.

Presented at the 2024 Annual Meeting of AESJ (2024).

3.2 Activation study of cyclotron-type proton therapy facilities

H. Matsumura, G. Yoshida, A. Toyoda, H. Nakamura, E. Watanabe, H. Hayashida, T. Miyashita,

T. Yamaguchi
KEK, SHI



Previous studies have revealed that cyclotron-type proton therapy facilities exhibit relatively high levels of
activation. To clarify the causes and to develop methods for reducing activation, a study was conducted
using a new type of Sumitomo Heavy Industries cyclotron-type proton therapy facility as a model. In
FY2024, PHITS-based simulations were performed, and the reasons for the high activation levels

characteristic of this facility type are gradually being elucidated.

3.3 Activation level of the concrete building and pressure vessel in JAEA-Tokai tandem accelerator

G. Yoshida', H. Matsumura!, H. Nakamura!, T. Miura!, A. Toyoda!, K. Masumoto!, T. Nakabayashi?,
M. Matsuda’
IKEK, 2JRIA, JAEA

The JAEA-Tokai tandem accelerator facility's activation level was investigated experimentally before the
future decommissioning. JAEA-Tokai tandem accelerator facility has a higher terminal voltage of 18 MV
and a larger total floor area than other electrostatic accelerators with a terminal voltage of 1 MV to 6 MV.
Therefore, determination for ‘where,” ‘what,” and “how many’ nuclides are produced in the facility is crucial.
Thermal neutrons generated by beam losses associated with accelerator operations contribute significantly
to the activation of equipment and facilities. The accumulated activities of ®*Co and '>?Eu; the most
considerable radionuclides at the decommissioning, can be deduced by the thermal neutron fluence rate
during the accelerator operation. In this study, thermal neutron fluence measurement on the surface of the
pressure vessel and concrete building was conducted with conventional methods using dosimeters and
metal foil detectors as well as a new method using a portable y-ray detector. The thermal neutron fluence
in the facility during the accelerator operation ranges from 10' to 10* n/cm?/s. The sum of ®Co and '*?Eu
deduced activities in 50 years is much lower than the clearance level of 0.1 Bq/g in all areas except in the

irradiation room.

Published as Journal of Nuclear Science and Technology, Online, (2024)

3.5 Determination of CI-36 activity in power cable jackets installed in the large scale proton

accelerator facility by accelerator mass spectrometry (AMS)

G. Yoshida', E. Watanabe', S. Yamazaki?, R. Shiobara?, M. Ishida'!, K. Tsugane', H. Matsumura',
M. Matsumura', A. Toyoda', M. Mitsuhashi?, M. Yamada?, K. Oishi?, H. Nakamura', T. Miura', K. Sasa®
'KEK, 2JER, 3Univ. of Tsukuba



At the former 12 GeV proton synchrotron (KEK-PS) of the KEK accelerator complex, decommissioning
efforts face difficulties due to residual radionuclides generated by radiation exposure. Some of the
electromagnet power cables are coated with flame-retardant materials that contain chlorine. Among the
resulting radionuclides, C1-36 is of particular concern. It is produced through the neutron capture reaction
of Cl-35 and has a long half-life of 300,000 years, making it relevant for long-term radiological safety.
However, since Cl-36 emits only beta particles and no gamma rays, it is difficult to detect and its
distribution has not been clearly determined. To quantify the CI-36 generated in the cable coating,
accelerator mass spectrometry (AMS) was employed due to its high sensitivity for long-lived radionuclides.
The target sample was a thick cable from a septum electromagnet, retrieved from the main ring tunnel of
KEK-PS. Prior to AMS measurement, it was necessary to determine the chlorine content of the coating and
to extract chloride ions into an aqueous solution. The chlorine concentration was evaluated using neutron
activation analysis by measuring the activity of CI-38. For extraction, the cable coating was thermally
decomposed, and the combustion gases were passed through a water trap to collect the chloride ions in
solution. In the present work, further steps were taken to improve accuracy. lon chromatography was used
to separate and remove sulfur-36, which interferes with the AMS signal of C1-36. The chloride ion solution
was then processed chemically to produce purified silver chloride, which served as the AMS target material.
Finally, the C1-36 radioactivity was determined through AMS analysis, referencing the chlorine content

previously obtained.

Presented at the 68th Annual Meeting of JNRS (2024)

3.6 Quantitative analysis of CI-36 in the insulation of power cables at a high-energy accelerator

facility

T. Kimura!, G. Yoshida?, H. Matsumura?, M. Matsumura!, T. Sanami?, M. Ishida?, E. Watanabe?,

K. Tsugane?, E. Lee?, R. Shiobara®, M. Mitsuhashi’, H. Yashima®, S. Kurita®, M. Nakada®, Y. Hirano?,
Y. Nakayashiki®, K. Oishi®, T. Saze’, N. T. Bui®, T. Takahashi', T. Yoshida', K. Sasa'

"Univ. of Tsukuba, 2KEK,, *JER, “Kyoto Univ., >NIFS, ‘SSOKENDAI

While accelerators are widely used in science, medicine, and industry, radioactivation remains a significant
issue during decommissioning. At the 12 GeV Proton Synchrotron (12 GeV-PS) of KEK, activation
throughout the accelerator tunnel has been reported. Although power cables occupy a small volume
compared to concrete or metals, they can generate Cl-36 through neutron activation of chlorine in their
insulation. C1-36 has a half-life of 300,000 years and emits almost no gamma radiation, making it difficult

to detect and often overlooked in radiation assessments.



This study aimed to clarify Cl-36 behavior in accelerator environments and to explore its potential use for
neutron dose estimation, taking advantage of its long half-life. In the first part, C1-36 in cable insulation
removed from the 12 GeV-PS was quantified using accelerator mass spectrometry (AMS). In the second
part, samples with the same specifications were irradiated in a known neutron field at CERN, and Cl-36
was again quantified via AMS to evaluate consistency with neutron exposure.

For the first analysis, insulation from a septum electromagnet cable was processed through a five-step
procedure: chlorine content was determined via neutron activation analysis; the insulation was combusted,
and chlorine was extracted into an aqueous solution; chloride and sulfate ions were measured by ion
chromatography; the solution was purified by silver chloride precipitation; and finally, CI-36 was measured
using the 6 MV tandem AMS at the University of Tsukuba.

Both investigations produced quantitative CI-36 values. The KEK sample results were consistent with
previous experiments within uncertainty margins. At CERN, CI-36 concentrations allowed estimation of
the total neutron flux, which appeared higher than values from earlier gold foil activation studies. This
discrepancy may be due to differences in shielding configurations that increased thermal neutron production

during the current experiment.

Presented at the 26th Environmental Radiology Conference (2025)

3.7 Investigation of activation at a large proton synchrotron facility

G. Yoshida', H. Kawamura?, F. Nobuhara?, H. Matsumura', E. Watanabe!, T. Miura', A. Toyoda!,
K. Tsugane!, H. Nakamura!, K. lijima'

'KEK, 2TNS

Accurate quantification of residual radioactivity is essential for decommissioning accelerator facilities, but
large research proton accelerators present challenges due to complex and widespread contamination. We
focused on concrete, the predominant structural material, and developed a simple, non-destructive method
to estimate residual radioactivity using surface dose rate measurements. This approach builds on a dose
rate-to-radioactivity conversion method previously applied at a PET cyclotron facility. Our study targeted
the former 12 GeV proton synchrotron (12 GeV-PS) at KEK, operated from 1972 to 2006. Surface dose
rates were measured on concrete floors throughout the accelerator tunnel using lead-shielded survey meters
to minimize background y-ray interference. Previous results, reported in 2022 and 2023, highlighted dose
rate distributions in the main ring. To enhance accuracy, we compared measurements from a portable CeBrs
y-ray spectrometer with direct core sample analyses. The evaluation scope was extended across the entire
facility—from the 40 MeV linear accelerator to the 500 MeV booster and the 12 GeV main ring. Dose rates

were near background levels in the linear accelerator area but peaked near the booster exit. Spectrometry

-9.



identified only three nuclides: Eu-152, Co-60, and Na-22. Their combined radioactivity showed strong
correlation with the surface dose rate. Our findings confirm that surface dose rates, measured with shielded
survey meters, can reliably estimate the specific activities of Eu-152, Co-60, and Na-22 across a wide

energy range (40 MeV to 12 GeV), yielding results consistent with those from destructive core sampling.

Presented at the 23rd Annual Meeting of JRSM (2024)

3.8 Development and International Release of the 2024 Manual for Activation Assessment in

Accelerator Decommissioning

H. Matsumura, G. Yoshida, A. Toyoda, H. Nakamura, K. Masumoto, T. Miura, E. Watanabe
KEK

A practical manual (2024 edition) for accelerator decommissioning is presented, combining activation
zoning (pre-dismantling) and IFB (Indistinguishable From Background)-based assessment (during
dismantling). A 2024 English edition (KEK Report 2024-5) was simultaneously published to support
international use. Zoning identifies non-activated regions in structural concrete and components. The IFB
method uses a shielded scintillation survey meter to reliably determine specific activity below clearance
levels, utilizing proxy radionuclides like Eu-152 and Co-60. This unified approach enhances safety and its

core principles are proposed for inclusion in annexes of ISO §939.

Published as KEK Report 2024-4 (2024) and KEK Report 2024-5 (2024).

3.9 Activation investigation at National Institute for Fusion Science

H. Matsumura', G. Yoshida!, H. Nakamura', A. Toyoda', K. Tsugane, K. Masumoto', T. Saze?,
T. Kobuchi?, K. Ogawa?, M. Isobe?, M. Kobayashi?, S. Kurita?, M. Osakabe?, Y. Tsuchibushi?,
K. Nagahara?,

IKEK, *NIFS

Before the complete shutdown of the fusion reactor at National Institute for Fusion Science, it was necessary
to determine the activation status for future decommissioning. Continuing the work from the previous year,
core sampling was performed on the concrete floor to obtain samples for gamma-ray measurement. The
preparation and measurement of these concrete samples are scheduled for the next fiscal year. Additionally,
on-site gamma-ray spectrometry was conducted to investigate the activation of reinforcing bars in the

concrete.

-10 -



3.10 Preparation of draft ISO document ISO/DIS8939

H. Matsumura, G. Yoshida, A. Toyoda, H. Nakamura, E. Watanabe
KEK

Following the previous fiscal year, we have continued to engage in the revision work of ISO/DIS8939,
“Decommissioning of medical cyclotrons.” Through repeated discussions with Dr. Kim, the project leader,
we contributed to the improvement of the draft. In FY2024, the document has not yet advanced to the FDIS

stage. The revision work will continue in the next fiscal year, aiming for the completion of the ISO standard.

3.11 Study on the production mechanism of radiomercury at J-PARC

E. Watanabe, K. Takahashi, K. Saito, Y. Oyama, H. Matsumura, G. Yoshida, K. Tsugane, S. Nagaguro,
K. Bessho, H. Yamazaki
KEK

At J-PARC, radiomercury is observed not only at the Material and Life Science Experimental Facility
(MLF), where mercury is used as a spallation neutron source, but also at other accelerators and experimental
facilities during beam operation. Since there is limited radiological safety knowledge on handling and
controlling radiomercury, it is important to collect fundamental data. In FY2024, we explored the
possibility of radiation measurements at the neutrino experimental facility, J-PARC. The facility is
equipped with room gas monitors that allow air sampling from the machine room nearby the target during
beam operation. In this study, air sampling was conducted in the machinery room of the neutrino
experimental facility during beam operation to quantify radiomercury. Radiomercury with a wide mass
distribution of A = 190-203 was quantified by gamma-ray spectrometry with Ge detector. The production
of neutron-deficient nuclei, such as Hg-190, indicates high-energy nuclear reactions targeting Hg and Pb.

It is necessary to quantify trace metal elements in the air.

Presented at the 4th J-PARC Symposium (2024)
Presented at the 68th Annual Meeting of JNRS (2024)
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3.12 Measurement of Radioactivity Produced in Concrete at the J-PARC Accelerator Tunnel

B.N. Thien!, K. Bessho?, G. Yoshida?, K. Nishikawa®, E. Lee?, H. Nakamura?, T. Miura?, H. Yamazaki?,
K. Saito?, K. Tsugane?, M. Shirakata?, T. Oyama®, M. Hagiwara®, H. Yashima*, A. Kanai®
ISOKENDALI, KEK, 3QST, 4KyOtO Univ., ’TNS

The production of radioactivity in concrete at the J-PARC facilities has been continuously studied. It has
been found that production of various radionuclides in concrete was largely dependent on locations of
concrete in the accelerator where dominant particles were different. The depth profiles of the radioactivity
in the concrete walls at various locations were discussed by considering transportation and moderation of
various-energy neutrons inside concrete. Elemental composition of the concrete materials is also an
important factor affecting radionuclide concentrations. Neutron activation analyses of J-PARC concrete
samples were carried out at the Kyoto University Research Reactor, and concentrations of some elements,
such as Na, Al, K, Sc, Cr, Mn, Co, Cs, Eu, were determined. The elemental concentrations of Na, Al, and
K in low-activation concrete samples are significantly lowere than those in ordinary concrete samples. The
element composition in concrete is important to study the radioactivity production in accelerator facilities.
Monte Carlo calculations with PHITS code and DCHAIN code are carried out and comparison between

experimental results and calculation results. Further detailed analyses and discussion are in progress.

3.13 Development of Disaster Prevention System for Accelerator Tunnel

K. Ishii" N. Yamamoto', K. Bessho'!, S. Tagashira?, Y. Kawabata®, H. Matsuda®, Y. Tomii*
'KEK, *Kansai Univ., *Tobishima Corp., “ALSOK.

Ensuring worker safety in emergency situations, such as radiation accidents, large earthquake, and fire, is
an important safety issue at the large accelerator facilities. It is effective approach to have a system in which
managers can know the real-time position of the workers in the accelerator tunnel. Our team developed a
disaster prevention system that uses Wi-Fi to transmit the positioning of workers and two-way
communication. The system had been installed on the J-PARC Main Ring and has continued its operation.
Application of robots and drones was also tested for detecting abnormal situations inside the accelerator
tunnel. We prepared a commercially available trolley robot and conducted tests with functions such as
following human detection, automatic movement to a specified position, remote control, and safe stop.

Further developments are in progress.
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4. Nuclear Chemistry and Radiochemistry

4.1 Development of a non-destructive carbon quantification method in iron by negative muon

lifetime measurement

K. Ninomiya', M. K. Kubo? M. Inagaki®, G. Yoshida*, S. Takeshita*, M. Tanpo*, K. Shimomura*,
N. Kawamura*, P. Strasser®, Y. Miyake*, T. U. Ito’, W. Higemoto®, T. Saito®,

!0saka Univ., 2ICU, *Kyoto Univ., *KEK, >JAEA, ®National museum of Japanese history

A novel nondestructive light element analysis method for bulk materials using muon beams was
demonstrated. This method is based on the lifetime measurement of muons in a material and performed by
measuring muon-decay electrons and identifying elements using the atomic number based on muon
lifetimes. Muon irradiation on pure iron and two steel samples with known carbon contents was conducted
to prepare a calibration curve for the quantitative analysis. We also performed a muon lifetime measurement
for a Japanese sword and successfully determined its carbon content as 0.51 wt% using the calibration curve,

without sample destruction.

Published as Journal of Radioanalytical and Nuclear Chemistry 333, 3445, (2024)

5. Environmental and Analytical Chemistry at Accelerator

5.1 Chemical investigation of solid foreign substances found in accelerator cooling water systems

M. Ishida, H. Takechi
KEK

Solid foreign substances have been observed in the cooling water systems of the KEK accelerator facilities.
Their accumulation can reduce coolant flow rates and potentially disrupt accelerator operations. Reducing
these substances is a key issue for improving the efficiency of cooling water management. To address this
problem, we have conducted chemical analyses of the foreign substances. The results indicate that many of
these substances are composed of copper oxides, which are considered corrosion products originating from
copper components used in the cooling systems, such as hollow conductors. To deepen our understanding
of the corrosion products and processes, we optimized the X-ray diffraction (XRD) analysis procedure and
established a reliable method for quantitative evaluation. Chemical investigations of these foreign

substances are being carried out.
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5.2 Development of tungsten alloys for proton accelerator targets

M. Ishida, H. Takechi, S Makimura, H Kurishita
KEK

J-PARC conducts a wide range of research using muons generated from graphite targets. Research on
extremely rare particle events requires efficient muon generation, which can be achieved using high-density
targets. Tungsten (W), with its high density (19.25 g/cm?) and high melting point (3422 °C), is a promising
material. However, it suffers from drawbacks such as recrystallization embrittlement and irradiation-
induced embrittlement. To overcome these issues, KEK is collaborating with industry to develop novel
target materials by strengthening tungsten grain boundaries through segregation and precipitation of
transition metal carbides. In this study, we aimed to optimize the alloy fabrication process by evaluating
the effect of ball size (S mm and 10 mm) used in the mechanical alloying process through X-ray analysis.
Results from X-ray fluorescence (XRF) and X-ray diffraction (XRD) measurements revealed that the use

of 5 mm balls led to lower impurity concentrations and higher alloying efficiency.

Presented at the 84th Discussion Meeting of the Japan Society for Analytical Chemistry (2024).

5.3 Identification of materials in traditional Japanese paper “washi” by infrared spectroscopy

M. Ishida', H. Takechi', A. Takashima?, S. Yamaguchi?, A. Shibutani?, K. Hirasawa?, K. Hirota', Y. Onoe?
'KEK, *Historiographical Institute The Univ. of Tokyo

Understanding the properties of traditional Japanese paper “washi” used in historical documents can lead
to the discovery of new historical facts. Scientific compositional analysis of washi provides critical
evidence for historical interpretation. Because valuable historical materials must be preserved, there is
strong interest in analytical methods that can acquire such information non-destructively. We have
investigated the identification of washi’s material plants and additives using attenuated total reflectance
Fourier-transform infrared spectroscopy (ATR-FTIR) combined with principal component analysis (PCA).
The results suggest that PCA applied to properly processed infrared absorption spectra enables effective

discrimination of washi materials.

Presented at the 2024 Annual Meeting of Kiki Bunseki Gijutsu Koryukai (2024).
Presented at 40th NIR Forum (2024).
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5.4 Basic Study for Identification of Microplastics by Filter-based Raman Direct Imaging System

H. Takechi!, Y. liguni?, M. Suwa?, K. Adachi*, K. Kawamura*, H. Monjushiro'
IKEK, *NITech, *Osaka Univ., *Yamaguchi Univ.

Microplastics have been studied due to concerns about their impact on the environment. Raman
spectroscopy and infrared spectroscopy, which are vibrational spectroscopic techniques, are recognized as
effective tools for identifying microplastic types in environmental samples. However, conventional
approaches require the analysis of individual particles, making it time-consuming to analyze large numbers
of particles. The filter-based Raman direct imaging system developed in our previous study enables the
direct acquisition of Raman spectral images and is expected to enhance analysis efficiency by allowing
simultaneous detection of multiple particles. In the present study, we applied this system to the
simultaneous measurement of four known types of plastic particles—polystyrene (PS), polymethyl
methacrylate (PMMA), polyethylene (PE), and polyvinyl chloride (PVC). The result suggested that

multiple types of plastic particles can be identified using this system.

Presented at the 84th Discussion Meeting of the Japan Society for Analytical Chemistry (2024).
Presented at The Annual Meeting of the Spectroscopical Society of Japan (2024).
Presented at 73rd Annual Meeting of the Japan Society for Analytical Chemistry (2024).

5.5 Polarization Measurement of Low-Repetition-Rate Pulsed Lasers Using Simple Optical

Systems

H. Takechi', R. Shimada?, T. Fujiwara®, H. Monjushiro'
'KEK, ?Photonic Lattice, Inc., *RIKEN

Polarization measurement techniques for continuous-wave lasers and lamp sources are well established,
and many commercial devices are available. However, there are few research studies and no commercially
available systems for pulsed lasers, particularly at low repetition rates. In this study, we developed and
evaluated two simple optical systems to determine the Stokes parameters of low-repetition-rate pulsed
lasers (10 Hz — 1 kHz). The first method employed a sequential dual-rotation approach, in which a quarter-
wave plate and a polarizer are rotated at a 1:3 ratio. The intensity of the pulsed laser varied periodically
with the rotation of these optical elements and was recorded using a standard energy meter. Fourier analysis
of the recorded signals enabled the determination of the Stokes parameters. However, the sequential rotation
resulted in slow signal acquisition. To improve measurement speed, we developed a second system based

on the rotating retarder method, employing a continuously rotating quarter-wave plate. The intensity of the
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pulsed laser was detected using a photodiode detector, and the resulting signals were recorded with an
oscilloscope. Simultaneously, trigger signals from the rotation stage were captured to enable the conversion
of time data into angular information. By extracting the peak positions of the pulsed laser and applying
fitting analysis, we successfully determined the Stokes parameters. Both approaches demonstrated that

simple and low-cost systems are capable of measuring the polarization of low-repetition-rate pulsed lasers.

Presented at the 72nd the Japan Society of Applied Physics Spring Meeting 2025 (2025).

5.6 Analysis of radionuclides produced in helium gas circulating through the target chamber at the

J-PARC Hadron Experimental Facility

K. Bessho!, H. Watanabe', E. Watanabe!, E. Lee', M. Hagiwara'?, Y. Kasugai’, R. Kurasaki',
K. Takahashi!, H. Yamazaki'
IKEK, *QST, 3JAEA

At the J-PARC Hadron Experimental Facility, various radionuclides are produced in the gold target and the
beam windows during beam operations. Some of the radio nuclides, such as '°C, '°N, “O, °0, 2°0, %°F,
2Ne, ?Ne, *’S, 4Ar, ImHg, 1?Hg, '"*Hg, '“*Hg, and '*>™Hg, are transferred to the helium gas circulating
through the target chamber and detected by an HPGe detector installed in the gas circulation loop. The
behavior of the radionuclides observed in the helium gas at the two kinds of the target systems, 2"
generation target system (2015-2018) and the 3™ generation target system (2019- ), are discussed by
analyzing detected radionuclide activity and calculating radionuclide productions in the solid components.
The results demonstrated that the behavior of various radionuclides reflects the chemical states and the
volatility of radionuclides. The temperature of the target and beam windows affected the transferring
behavior of radionuclides, especially for mercury radionuclides. More quantitative discussions are in

progress.

5.7 Measurement of radioactivity in the cooling water for the primary beam-line components at the

J-PARC Hadron Experimental Facility

K. Bessho!, M. Suzuki', K. Takahashi!, E. Watanabe', Y. Kasugai?, H. Watanabe', H. Takahashi',
K. Nishikawa'?, H. Yamazaki'
IKEK, 2JAEA, 3QST

The cooling water for the primary beam-line components at the J-PARC Hadron Experimental Facility is

exposed to intense high-energy protons, neutrons, and secondary particles. The production of radionuclides
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in the cooling water was investigated through a series of experiments and calculations. The dominant
radionuclides in the water were *H and "Be. Additionally, various y-emitting nuclides, such as “Na, K,
BK, #eSc, ¥mSc, 49Sc, 47Sc, “8Sc, 4V, 32Mn, >*Mn, *°Mn, *°Co, **Co, 'Ni, '*2Sb, and '¥W. The calculations
revealed that *H and "Be were directly produced in the cooling water through nuclear reactions involving
oxygen nucleus in water. The other identified nuclides were generated in the water pipes, water channels,
or brazed/welded parts of the water circuit and then transferred into the water through chemical or physical
processes. The rates of the detected activities relative to the activities produced in the solid parts and the

specific activities' dependence on POT values varied depending on the radionuclides.

Presented at the 4th J-PARC Symposium 2024 (2024).
Presented at the 26" Workshop on Environmental Radioactiviyty (2025).

6. Research Related to Accident of Fukushima Daiichi Nuclear Power Station

6.1 Estimated Cs-137 Radioactivity in the Gap Between the Top and Middle Cover at a Shield Plug

in the Fukushima Daiichi Nuclear Power Station Unit 2

H. Hirayama'?, K. Iwanaga', K. Hayashi'*, K. Kondo!?, S. Suzuki', and Z. Yoshida'
INRA, 2KEK, SRAD

The contamination density of Cs-137 deposited in the gap between the top and middle covers of the shield
plug in the Fukushima Daiichi Nuclear Power Station Unit 2 was estimated using three types of
measurement results. Owing to the extremely high dose rate on the entire operation floor, including the top
of the shield plug, only remotely measured dose rates, such as the ambient dose equivalent rates, were
obtained using robots. Based on three types of measurements, significantly higher concentrations of Cs-
137 were observed than previously estimated. An estimation based on the measurements of the ambient
dose equivalent rate inside the hole also demonstrated that the contamination density in the gap between
the top and middle covers varied significantly at different positions of the cover. The results obtained will
significantly aid in future decommissioning scenarios, and will be important for examining the progress

of an accident.

Published in NSE 198, 228-244 (2024)
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6.2 Estimation of Cs-137 Contamination Density of Wall, Celing, and Floor at Unit 2 Operation

Floor in Fukushima Daiichi Nuclear Power Station Using Pinhole Gamma Camera

K. Hayashi'?, H. Hirayama'=, K. Iwanaga!, K. Kondo'" & S. Suzuki'
INRA, *RAD, 2KEK

The pinhole gamma camera is a simple and useful device for determining radiation distribution. Using this
device, we develop a method to measure the distribution of Cs-137 contamination density on surfaces using
the total energy absorption peak count rate of y-rays, where each camera pixel is projected onto the surface
to determine the corresponding measured area and distance to the surface. We apply this method to
measuring the Cs-137 contamination density of the wall, ceiling, and floor of the Unit 2 Operation Floor at
the Fukushima Daiichi Nuclear Power Station in 2020 and 2022 and compare the results of 2020 to those

of a robot-operated smear test.

Published in NSE 198, 207-227 (2024)
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S. Hashimoto, Y. Asano, “Photon energy dependence of photoneutron production from heavy targets”,
EPJ Web of Conferences 292 (2024) 07004-07004, (DIO:10.1051/epjconf/202429207004), March
2024.

(9) D. Bozzato, A. Devienne, R. Froeschl, A. Infantino, T. Lorenzon, F. Pozzi, M. Tisi, N. Nakao, T.
Kajimoto, T. Sanami, S. Roesler, M. Brugger, “Monte Carlo intercomparison and benchmark of the
neutron streaming in the ramified access maze of the CERN High-energy AcceleRator Mixed field
(CHARM) facility at CERN®, Nuclear Instruments and Methods in Physics Research Section A, Vol
1066, Sep. 2024, 169565, (DI0:10.1016/j.nima.2024.169565), September 2024.

(10) Linear Collider Vision Collaboration, “A Linear Collider Vision for the Future of Particle Physics”,

arXiv:2503.19983, March 1, 2025.

(11) Linear Collider Collaboration, “The Linear Collider Facility (LCF) at CERN”, arXiv:2503.24049,
March 1, 2025.

(12) D. Bozzato, A. Devienne, P. Dyrcz, R. Froeschl, A. Infantino, T. Lorenzon, N. Menaa, F. Pozzi, M.
Tisi, N. Nakao, T. Sanami, S. Roesler, M. Brugger, “Measurement and Monte Carlo simulation of steel
and copper activation at the CHARM and CSBF facilities at CERN”, Radiation Physics and Chemistry,
Volume 236, November (2025) 112879 , (D10:10.1016/j.radphyschem.2025.112879), May 1, 2025.

2. Publication in Japanese (2024.1.1~2024.12.31)
B L
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3. Proceedings (2024.1.1~2024.12.31)

(1) A. Akashio, K. Tanaka, N. Shigyo, K. Sugihara, H. Haba, “Design of radiation shield for RI production
beam line by PHITS”, JAEA-Conf. 2024-002, pp. 98-103.

(2) K. Sugihara, S. Meigo, H. Iwamoto, F. Mackawa, “Measurement of the neutron spectrum at 180°
from 3-GeV protons and "Hg with the Bi-209(n,xn) reactions”, JAEA-Conf. 2024-002, pp.162-167.

() FIRME EARE— BEAHZ, B —8, EH IS, Kk BF, 5 BEXRH, /NNEE,
[EE B R R HBET AR 2T DRI (2023 EDFDRIZDWT) ] , Proceedings of
The Thirty-eighth Space Utilization Symposium, 38 (2023),
https://jaxa.repo.nii.ac.jp/records/2000651.

4. Reports (2024.1.1~2024.12.31)

(1) H.Matsumura, K. Masumoto, G. Yoshida, A. Toyoda, H. Nakamura, T. Miura, E. Watanabe, “Manual
for Measurement and Determination of Activation for the Decommissioning of Accelerators”, KEK

Report 2024-5 (2024).

() 0N FE, AR F1%, FE L 20 %25, PR —, = A, 8 B, (BEHREEEER
IED 7D DOBEHMLRIEFHEi~ = 2 7 )V FREINESIFERR, WO, BTGB m:S,
BR TRRIGERER, BETHERECEDEEEER Y 70 o U ER 2024 FiR]
KEK Report 2024-4 (2024).

5. Presentation at Conferences (2024.4.1~2025.3.31)

5.1 International Conference

(1) International Technical Safety Forum 2024, Jun. 10-14, 2024, RIKEN, Wako, Saitama, Japan
1) H. Takechi, M. Sato, M. Ishida, A. Komiya, M. Taira, “Introduction of Environmental Safety Office
at KEK”.
2) M. Ishida, M. Sato, A. Komiya, M. Taira, H. Takechi, “Chemical analysis for supporting accelerator
operation in KEK”.
3) K. Bessho, “Lessons learned from two small fires and fire prevention measures at J-PARC”.
4) K. Haraguchi, N. Sekido, S. Uchida, K. Bessho, “Good practices for safety and health at KEK Tokai

Campus”.
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(2) First Workshop on Radiation Protection in High Energy Accelerators — RaPHEA,
Jun. 17-19, 2024, ISIS, Harwell Oxford, United Kingdom of Great Britain and Northern Ireland
1) T. Sanami, “Current status and future decommissioning of shutdown 12 GeV-proton synchrotron”.
2) T. Sanami, “KEK area monitoring system”.

3) T. Sanami, “Overview of KEK accelerators and radiation safety system”.

(3) The 4th J-PARC Symposium 2024, Oct. 14-18, 2024, Mito City Civic Center, Mito, Ibaraki, Japan

1) K. Saito, E. Lee, S. Nagaguro, K. Hozumi, H. Yamazaki, “Development of a PLC-based radiation
monitoring data acquisition system”.

2) M. Suzuki, K. Bessho, Y. Kasugai, H. Watanabe, K. Takahashi, E. Watanabe, R. Kurasaki, H.
Takahashi, K. Nishikawa, H. Yamazaki, “Measurement of radioactivity in the cooling water for the
primary beam-line components at the J-PARC Hadron Experimental Facility”.

3) N.T. Bui, K. Bessho, G. Yoshida, E. Lee, E. Watanabe, M.J. Shirakata, K. Nishikawa, T Oyama, H.
Iwase, T. Miura, M. Hagiwara, H. Yamazaki, A. Kanai, “Evaluation of radionuclide production and
neutron transportation inside the concrete wall at the J-PARC Main-Ring Synchrotron”.

4) H. Iwamoto, S. Meigo, K. Sugihara, “A machine learning-based approach to estimate nuclide
production cross sections”.

5) E. Watanabe, K. Takahashi, K. Saito, Y. Oyama, E. Lee, H. Matsumura, G. Yoshida, K. Tsugane, S.
Nagaguro, K. Bessho, H. Yamazaki, “Radiomercury collected during an operation of the neutrino

experimental facility, J-PARC”.

(4) IEEE Nuclear Science Symposium 2024, Oct. 26-Nov. 2, 2024, Tampa Convention Center,
TAMPA, FLORIDA, USA

1) M. Kubota, Y. Kishimoto, K. Saito, K. Takahashi, S. Sasaki, Terasawa, K. Miuchi, A. Nagamatsu,

“The Performance of the Compact Model of the Position Sensitive Tissue Equivalent Proportional

Chamber (PS-TEPC) using an ASIC”.

(5) Cyprus Meets Japan, Nov. 25-27, 2024, The John loannides Auditorium, Nicosia, Cyprus
1) K. Kubo, K. Ninomiya, M. Tampo, N. Kawamura, P. Strasser, K. Shimomura, S. Doiuchi, S.
Takeshita,Y. Miyake, G. Yoshida, M. Inagaki, T. U. Ito, W. Higemoto, T. Kudo, A. Shinohara, T.

Saito, “Analysis of Trace Carbon in Iron by Muon Lifetime Measurement”.
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5.2 Invited Talk

(1) Linear Collider Vision Community Event 2025, Jan. 8-10, 2024, CERN, Switerland.
1) S. Gori, M. Nojiri, Y. Sakaki, I. Schulthess, “Beyond Collider Physics Opportunities™.

(2) International Workshop on Future Linear Colliders (LCWS2024), Jun. 8-11, 2024,
U. Tokyo, Tokyo.

1) Y. Sakaki, “Beyond collider experiments at a Linear Collider”.

(3) The 10th Japan-Korea Joing Meeting on Medical Physics (JKMP10), Sep. 20, 2024,
Nagoya Congress Center, Gifu.

1) H. Iwase, “EGS5 Activities and Future Prospects”.

(4) The 4th J-PARC Symposium 2024 (J-PARC2024), Oct. 15-18, 2024,
Mito City Civic Center, Mito, Ibaraki, Japan.
1) K. Sugihara, S. Meigo, H. Iwamoto, F. Maekawa, “Activation experiment of the "Ag(p,X) reaction
at J-PARC”.

2) S. Meigo, H. Iwamoto, K. Sugihara, S. Saito, F. Mackawa, “Plan of proton beam irradiation facility”.

(5) Linear Collider Vision Community Event 2025, Jan. 8-10, 2025, CERN, Switerland.
1) S. Gori, M. Nojiri, Y. Sakaki, I. Schulthess, “Facilities for Beyond Collider Experiments and
Technology R&D”.

(6) PHITS Workshop 2025, Feb. 18-21, 2025, CERN, Mirai Base, Tokai, Ibaraki.
1) Y. Sakaki, “New Physics and Visualization”.

(7) =2 —ANIVY VRY T 52025, 2025FE3H10H, 72Z7VT0HU
HEREER, [=a—2ANUZEERFEYE - B—TANF—HFE—LNAREIZTS
LT — 4]

(8) [ERWEmZE L 2% X 2 D ETHREE] ~ ETOMR L ESERS ~,

20253 H 25 H, HEAR®
D ER 85, BT AVF—IEBRERE BEREZE —RETE & FFERHFE — |
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5.3 Domestic Conference

(1) E4E DL ZEeT i e, HRELEMWHEREN rlEF v 2 /NZ,  (2024.5.18-19)

1) AH EfD, =& 0, B &8, ET HHE, [XEoWmEIC kBN
B TAT v EEDEEBREOIE] .

2) BVE EEA, EEA M, ZE K, N E—8B, SCGRMHERFE, (71 a—ARTv v
EEAA YV ITEBIZLZYA 70T 5 AF Y IO OEBERE

3) AR EER, =8 ME, EPZEE, FHMEl, T B, K o, Patrick Strasser,
TAT IE—ER, A RE, =% B, TRER, BAE, BERS, [ERFIaAVEGE
2 & BBRAFRRDOE X BINIEIEEE ST — B ARTINDERA—] .

(2) 2024 FEEHANNERFERFEESR, HEIERFREILF ¥ /NA,  (2024.6.19-21)
1) B8 T, WEFHE, ERA, )N E—, XHREB FE, (74 VEZ—FRI TV
EEA AV TEEBEFNBA LA 27075 AF Y 28BN 7= EE R e

(3) BBI10[E]Y 7 b LT — (R EDEEMROBGHRSN R MRS, MRSV VA2 7 A MR/
TV TF—Ya v —L20E,  (2024.9.4)

1) At Kig, BAG M—EF, R @K, 81l R, [J-PARCIGTIRITHERZ BRI FH OB
NN

(4) BARFHZR2024KDAR R, RILKZ, (2024.9.11-13)

1) Thuong Thi Hong Nguyen, Nobuyuki Iwamoto, Toshiya Sanami, “Photoneutron angular distribution
for 181Ta and 209Bi at 13 MeV and 17 MeV photon energies”.

2) < BEAN, HHE M, WA E, B R, PN —, BRMNE, =ZE K-, [AREy R
AA=VVTEE [GeGIS| IZBIF2A YV TATVEE Y R—ILIY A—JEALZDH)
ROEEFE]

) BASLZRERESR, EHBEIEKRY, (2024.9.11-13)
D) RE EHH, RE B, @G5 #iE, oF B, )N E—8B, XHRIEEEE, [7110&—
BRIV VEBAA—YVTEBIZLEYA 0TS AF Y IR OEBRET(2)] .

(6) —MEAEEEAN BAYEZES FEEERKE (20245F) , AWBERFELRF v V8,
(2024.9.16-19)

1) fEHE fIsE, A EE, Bl KK, Fk Bk SR B, R E AR E— BLUE
& ZRE, HRUER [YUFU—ZDOREART MVRIEDZDDF =LA TH
= AW RBINRORERIE] .
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2) ik Wik, A IEE, B KA, (RRE AR, SR B, R, EAARE—, BLUE
%, SRS, ZRLUER SHE BEIBY, 79y AOBEZEENESIZE
FBFEHART MVEIE] .

(7) BRIGDEFREL A F I 7 ZADERIZEII T, RIBFEIY 7 7 LY ZAk—,
(2024.9.23-24)

1) £ B8, [TEAXRKIETXIVE EEORNAT Y T BAS KIEN S DOXFEF DT R IVF
—ART NVEIRE] .

(8) BAMEHMLZ A FEsEE T 2024), 75V Yy 7 (BT , (2024.9.23-25)

) 8 B, EAE 8, B, SHR, ES B, BN R, RBEEE, BIFT EKE,
[J-PARC= a2 — bV J EBRFEZR D Y — LB T AR 2 itk kER ) .

2) E M, &7 BGE, JKH REIES, BE BT, B2 B, B 24, e &K, HE R
2, 7V b T=—, ERME, BI5F, PG RN, BEREK, B, EK LR,
Y RE, [YFAVVEBERIIBIT102ELE ) —N) Y AOERHREA VI 1 VE
Bl

3) HH M, &, (LA, EFE BE, GH ER, BN, BN E BN 5EF
%, =i B, UH EE, K6 %, 8l 25, #& —, =@ K—, B ANE, n
HEREENRAMS)IZ & 5 KBS FIESRERANDER T — 7 VHEFRCI36DER] .

4) AL R, SRET R4, —E ME, SHM, FHEH, T RS, KR oM, ER BN,
ANTwH—=/ NN w2, TR IE—EB, BBZEE, BAH, BEL [Ia4V0F@EIC
K B HAFIRRBDE X BRIRIEIEE E 5 -HARTIAND@EA-] .

S)YFRIE 3, —E MZE, SHM, HEREE, R REE, EE BN, ARER IV
FEA ViR E AV MERS DTRSTFIEORFE] .

6) MEIEH I, BE F—, ZH M, Bl=EE RLME KRBRA SR EE G ES,
TBHE, SHE, EFEEE [SALeY A MIEBRMEFRICE T 2T RE s
WrESEEEE D HE ]

(9) BAOELRERN 7 4+ —F A, HEKZE, (2024.11.13-15)
D) AH EAR, RE X, 88 &E, LOESs, B8 87, FENSTF, LH=EN, EL
B, RIS HE L RS DI & 2RO EE8H

(10) Symposium on Nuclear Data 2024, Kumatori Town Communication Plaza Smiles Renga-kan,
Kumatori, Osaka, (2024.11.14-15)
1) K. Sugihara, S. Meigo, H. Iwamoto, F. Maekawa, “Cross section measurement of the ™W(p,X)

reactions by an activation method”.
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(1) BISERFME MRS, V- eud 7 - 71 2fE, (2024.12.13)
1) AHEIEAR, REHEE, IESFEEIC B 2LEOH -FHRWA SO & FIHkD
MR-

(12) £ 5 B HABRNRLZ2EHRT R - HAREYHEEREFAKRSR,
KIEARZEI YRy averyd—, (2024.12.16-18)

D) N —, BHHAGS, B R, NG = RE, LEEC, BSERESFHHRE
DANZ & B HEEEMDEHAA] .

2) HH M, JUN IR, RREE fith, LR XHE, N &, EE BN, =@ AK—, 2 25,
Ea B, N —, 8&RE ME, [KREAEGBFY 7o barfioar s ) — ok
b BT E Y — A A= ZIZ K LRERHFEED S Eu-152, Co-60, Na-22 B BEIRE DHEE
_J .

3) B R, (A8 =, B OLE, NIEX, IMRE, /INA &, N R SHHE, 2
H 554, #M —, E#e B, RE ER, [REKEEHBRERICS TSR RRERE
JED DS AEHAT ]

4) BH FAh, ER B, BN #E, NEREICHESKEKIZBT 20 %ERGET0ES L E
NFREBEHEY 27 LDEfH] .

5)IER RiE, =/ E#, [LHE EH, SHNA, 20 %5, GH Ef, #Be B, a8 A,
R By, A —, BER RN, =3 oK—, BIFT EKRES, KA Rw, [ KEGTFIESE
BRI DEIR T — T IVHEF NV F 7 AEED 72D DRHLEHEDKET )

(13) FEEFHFBREMAY VRI T A, AVF1Y, (2025.1.21-22)
) EH S, BAWZ, Bk, =F 8, E4RE— FRMFE A BKRE, KR
ZY, [FHEBKEEIPS-TEPCO A B EHE ALK Gateway COFIAIZMAIT =BT .

(14) SATTF 7 ) ay— - ¥ a—r—22025, 2L IZEESLHEHS, (2025.1.23)
1) B8 EHH, SCRHER BE, (S - SEMRI T VERA A -V VY TEREDRK] .

(15) EESIEIREBRFE SR T HRIEM AT EMERER,
FERZEER T ORI EM B EMEES, (2025.1.30-31)

H)FEE S, 88 =—, =M, Bl =E RLME KEZEA SN REE G H BN,
B HME, SHREI, EEEE TEAUwY A MERBRMEFICE T B a - i
FEARIBLERAERE B DEE ] .
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(16) E1[EZAfreEE MTHER] HEFHER, BEURESHRE, (2025.3.6-7)
) EH S, BRWHZ, BEE &8 8, E4KRE—, FRME SN EKRHE, Kk
ZFF, [FHBEFPS-TEPCORFK~ A REE AHLEGateway COFFHIZMHITT~] .

(17) 2024 FEEEF L — LY A TV AT 2 A X E16[8] MLFY VRY W L, BE42[EPFY YV RI Y
A, DLIFERSHES, (20253.12-14)
1) 3EET A, AR, FER, SHEL, MTTRSE, A8y d—- NNy, @ft Bk
B ZEFEE THIE—E BHSE ZE0E, [R2AVEREICLIIERTIORE
BREOERESHEIE] .

(18) Z526[0] ERIBMURE] WZES, KEK/IMAER—IL,  (2025.3.12-14)

1) RAY BER, HH R, W R, BN BEE, EKR &% AHIER B ), BeE
M, ZRBE, B RE, =FER, A\BE EHWEE, THES TH#EE FE
B BEH, KA 2, (£ =1, BuiNgoc Thien, =15 2%, HH &, #HAM, TExTx
VX — ISR T S BIRT — 7 IVHEEHCI-360DEE ]

2) BIFR SERER, #R MM, FEHIFC, EE LR, 5 -8, BN, BlR Y, &
‘e, ®mih—, ZRE, LE®ELC, AHER, [J-PARC/ ROV ERERD—RE—
LT A VREERBEIKBIZE T D A AL

3) N.T. Bui, K. Bessho, G. Yoshida, E. Lee, E. Watanabe, M.J. Shirakata, K. Nishikawa, T. Oyama, H.
Iwase, T. Miura, M. Hagiwara, H. Yamazaki, A. Kanai, “Depth profile of radionuclides induced in

concrete walls of different locations at J-PARC accelerator facilities”.

(19) ER2ESAYEELEZTEMBES, RrERAZTEY ¥ VN, (2025.3.14-17)
1) BE T, BH EARR, BERE FEK, RN BB, BN FERICLSEZEDRUN
VAL —H—DIRNHEIE] .
2) EHHS, AW, HEE B8 8, E4KE—, FRNE BN EBERHE KR
BT, NEE, [HAERBREREREMLEEHEFEPS-TEPCIZ$ | 5 Time over Threshold
EOFFERRET] .

6. FREE (2024.4.1~2025.3.31)

(1) T. Sanami, Y. Kishimoto, H. Yamazaki, K. Saito, E. Lee, K. Iijima and S. Sasaki: “Proceedings of
the 37" Workshop on Radiation Detectors and Their Uses”, KEK Proceedings 2023-1 (2024).

(2) K. Bessho, H. Matsumura and G. Yoshida: “Proceedings of the 24th Workshop on Environmental
Radioactivity”, KEK Proceedings 2023-2 (2024).
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7. F5] X (2024.4.1~2025.3.31)
() TR Y & —. BEHREEOFSX (FIf) , 20244 6 A

8. EA1T7K (2024.4.1~2025.3.31)
LU
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