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Cluster-size Dependence of Secondary-electron Yields
Emitted from Carbon Foils Bombarded with

62.5-keV/u Cn
+ Ions

K. Narumi, A. Chiba, K. Yamada, S. Matoba and Y. Saitoh

Department of Advanced Radiation Technology, TARRI, JAEA

A vicinage effect on secondary-electron (SE) emissions
from a solid induced by swift molecular/cluster ions is one
of the unresolved problems of atomic collisions in solids1).
In the previous report, we have observed thickness
dependence of SE yields in the forward emission from
amorphous carbon foils bombarded with 62.5-250-keV/u
H2

+ and C2
+ ions2). Internuclear-distance analysis of the

vicinage effect has demonstrated that the effect consists of
two contributions: One depends on the internuclear distance
and the other hardly depends on it. We have concluded
that the former can be attributed to the production process of
the three-step model of SE emissions from a solid3), which
is closely related to the energy deposition by a projectile.
On the other hand, the latter could originate from the
transport process. However, the vicinage effect which
originates from other processes except the production
process has not been demonstrated experimentally yet.
In the present study, we have observed cluster-size
dependence of SE yields emitted in the forward direction
from amorphous carbon foils bombarded with Cn

+ ions. It
demonstrates the vicinage effect attributed to other
processes except the production process.

62.5-keV/u Cn
+ ions (n = 1-4) were incident on self-

supporting amorphous carbon foils of 1-80 g/cm2

thicknesses, which were tilted by 45° to the beam axis. Cn
+

ions were supplied with the 3-MV tandem accelerator of
JAEA/Takasaki. SEs emitted in the forward direction from
a carbon foil were detected with a microchannel-plate
(MCP) detector placed at the lower side of the target holder
in parallel with the foil. Bias voltage of +0.7 kV was
applied to the entrance of the MCP detector in order to

collect all SEs emitted in the forward direction. The pulse
height of the MCP-detector signal is proportional to the
number of the detected SEs. Projectiles transmitted
through the foil were detected with a solid-state detector
(SSD) placed on the beam axis in the forward direction,
which made it possible to measure the energy and the
number of the transmitted particles. The acceptance angle
of the SSD was 7.6 . The signal from each detector was
stored in a PC in a list mode. In order to evaluate the
vicinage effect correctly, only MCP-detector signals
coinciding with the two-carbon signals from the SSD were
selected, and the pulse-height distributions of the
MCP-detector were measured. The SE yield per incident
projectile was defined as the most probable number of the
SEs. The vicinage effect was evaluated with the ratio of
the SE yields Rn = n/n 1, where n and 1 were SE yields
induced by bombardment with Cn-cluster and monatomic
ions with the same velocity, respectively; then, the effect is
shown to be observed in the case that Rn 1.

Figure 1 shows that Rn < 1 in all the cases measured, i.e.,
suppression of SE emission has been observed. The ratio
Rn approaches 1 gradually as the target is thicker, whereas it
never reaches 1 within the thickness used in the present
experiments. Figure 1 also represents that the larger the
cluster size n is, the smaller the ratio Rn is. This
cluster-size dependence of Rn has been observed for at least
60 g/cm2 as obvious in Fig. 1.

Our previous internuclear-distance analysis has revealed
that the vicinage effect attributed to the production process
dominates at thin foils, and could diminish at approximately
30 g/cm2 2). Thus, the contribution of the production
process to the effect could be excluded at the thicker foils.
On the other hand, the observed cluster-size dependence of
Rn indicates that the vicinage effect originating from some
physical mechanism exists even at the thicker foils. This
supports our conclusion that the vicinage effect which
originates from other processes except the production
process is demonstrated experimentally. For further
confirmation, theoretical study is necessary.

References
1) R. A. Baragiola, Nucl. Instrum. Meth. Phys. Res. B 237

(2005) 520.
2) K. Narumi et al., JAEA Takasaki Annu. Rep. 2012

JAEA-Review 2013-059 (2014) 171.
3) E. J. Sternglass, Phys. Rev. 108 (1957) 1.
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Visualization of Interactions between Cluster Ion Beams
and Soft Organic Materials by Single Particle

Nanofabrication Technique

T. Sakurai a), Y. Takeshita a), A. Chiba b), A. Asano a), Y. Saitoh b), M. Omichi c) and S. Seki a)

a) Department of Applied Chemistry, Graduate School of Engineering, Osaka University,
b) Department of Advanced Radiation Technology, TARRI, JAEA,

c) Center for Collaborative Research, Anan National College of Technology

We have so far found that high-energy particles penetrating into materials give their kinetic energy to a limited nm-sized
spatial area along their trajectories, affording insoluble nanogels (nanowires) via cross-linking of the materials. The
resulting nanowires can be isolated on the substrate by the subsequent development using organic solvent and visualized by
atomic force microscopy (AFM). This methodology motivated us to visualize cluster ion beam tracks by investigating the
shape and size of the obtained nanowires. Here we found that some of ethynyl-substituted π-systems provide nanowires by
Al cluster beam irradiation, where interactions between Al cluster ions and organic materials are clearly visualized.

クラスターイオンとは、数個から数万個の原子が結合した

状態で、一個のイオンとして振る舞うが、高速に加速して物

質に照射した場合、以下のような特徴があることが知られて

いる。①複数のイオンが数 Å 間隔で結合した状態で物質

内に突入すると、原子間距離程度の空間的相関を持って、

あるいは数フェムト秒の時間相関を持って物質内で高密度

の電離、電子励起、格子励起を誘起する。このような高密

度・高励起状態においては様々な反応場が形成され、物

質の構造変化や化学反応を起こす。②低速クラスターイオ

ンが物質の表面近傍にのみ作用するのに対し、高速クラス

ターイオンでは表面より内部への効果も期待できる。このよ

うな MeV エネルギーに加速された高速クラスターイオンは

新しい放射線源としての有用性・将来の産業応用への可

能性が考えられ、そのさらなる理解が不可欠である。

我々の研究グループでは『単一粒子ナノ加工法』と呼ば

れる手法を展開してきた 1–6)。この手法では、高エネルギー

の粒子線を基板上の有機材料薄膜に照射することで、粒

子の飛跡に沿って有機分子の架橋反応が引き起こされ、

その部位のみが選択的に不溶化する。そのため、有機溶

媒を用いた現像過程によりワイヤー状のナノゲルを単離す

ることが可能である。この手法を高速クラスターイオンビー

ム照射にも適用することで、ソフトマテリアルとクラスター

ビームとの相互作用による化学反応を引き起こし、得られる

ナノワイヤーを観察することでその相互作用の可視化を行

うことを研究目的とした。

過去の検討により、高エネルギー重イオン照射の場合で

は、エチニル基が架橋反応を誘起するのに適していること

がわかっているため 4)、本課題においてもエチニル基を多

数有し、溶解性の比較的高い低分子材料である

tetrakis(2,5-ethynylphenyl)porphyrin を用いた。低分子であ
ることのメリットとして、現像過程を迅速に行うことができ、ナ

ノワイヤーを破壊することなく単離可能という特徴がある。こ

の化合物をテトラヒドロフラン（THF）溶媒に溶解させ、シリコ
ン基板上にスピンコートすることで厚さ約 350 nmのフィルム
を作製した。これに対しアルミニウムを核種としたクラスター

ビーム Al1（1.5 MeV）, Al2（3.0 MeV）, Al3（4.5 MeV）, Al4

（6.0 MeV）をそれぞれ照射し、照射後にクロロホルム溶媒
で現像したのち、原子間力顕微鏡（AFM）により観察を行っ
た。その結果、Al1 の照射では 3.5 nm 程度の細いナノワイ

ヤーが得られたのに対し、Al2の照射ではその2倍程度の太
さ（6.3 nm）のナノワイヤーが得られ、さらにその一部におい
ては末端で 2 分岐した様子が観察された（Fig.1）。この分岐
部分のナノワイヤーの太さ（4.3 nm）は Al1照射で得られたも
のの太さに近いものであった。したがって、Al2 照射におい

てはクラスタービームがそのエネルギーを材料薄膜に与え

ていく過程で有機化合物の架橋反応を誘起すると同時に、

多重散乱によって粒子の直進性が低下していき、ある地点

でAl1イオン 2つとして振る舞うということが示唆された。詳細
については今後検討する予定である。

References
1) S. Seki et al, Adv. Mater. 13 (2001) 1663-65.
2) S. Seki et al, Phys. Rev. B 70 (2004) 144203/1-8.
3) S. Seki et al, J. Phys. Chem. B 116 (2012) 12857-63.
4) A. Asano et al, J. Phys. Chem. C 116 (2012) 17274-79.
5) Y. Maeyoshi et al, Sci. Rep. 2 (2012) 600/1-6.
6) M. Omichi et al, Nature Commun. 5 (2014) 3718.

(doi:10.1038/ncomms4718).

Fig. 1 AFM topographic images of nanowires by SPNT of
350-nm thick tetrakis(2,5-ethynylphenyl)porphyrin
films. The left and right images were obtained by
irradiation of Al2 (3.0 MeV) and Al3 (4.5 MeV) ion
cluster beams, respectively. The films were prepared
by spin coating from THF solutions. Benzene was
used for the development. Blue circles indicate a sign
of split ion tracks.
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Change in Magnetic and Structural Properties of FeRh
Thin Films by Gold Cluster Ion Beam Irradiation

T. Koide a), Y. Saitoh b), M. Sakamaki c), K. Amemiya c), A. Iwase a) and T. Matsui d)

a) Department of Materials Science, Osaka Prefecture University,
b) Department of Advanced Radiation Technology, TARRI, JAEA,

c) Institute of Materials Structure Science, KEK,
d) Research Organization for the 21st Century, Osaka Prefecture University

Ordered FeRh alloy with B2 (CsCl-type) crystal structure
has considerably attracted scientific interests because of its
unique magnetic behavior of a first order phase transition
from antiferromagnetic (AF) to ferromagnetic (FM) near
room temperature1). Hereby, we revealed that the ion beam
irradiation induced the FM state in FeRh bulk and film
samples below room temperature where they were originally
in the AF state.

In the present studies, we have investigated the effect of
energetic cluster ion beam irradiation on magnetic and
structural properties of FeRh thin films. When a couple of
atoms constituting a cluster ion impinge on a very small
volume simultaneously, high-density energy deposition and
multiple-collision processes can be realized 2). Hence,
lattice defects, which are ascribed to the change in the
magnetic natures of FeRh, will be introduced in the FeRh
films in a different way from the case in the irradiation with
the conventional single ion beam.

FeRh thin films were deposited on the MgO (001)
substrate at 973 K by ion beam sputtering from a FeRh
target. The FeRh thin films were subsequently irradiated
with 5 MeV Au3 cluster ion as well as 1.67 MeV Au1 ion
beam at Japan Atomic Energy Agency (JAEA) -Takasaki by
using a 3 MV tandem accelerator. The irradiation was
performed at room temperature with the ion fluence of 3×
1012 Au/cm2. After the irradiation, the magnetic properties
of the films were evaluated by X-ray magnetic circular
dichroism (XMCD) at the synchrotron radiation facility
(KEK-PF), as well as by a superconducting quantum
interference device (SQUID) magnetometer.

Figure 1 shows the magnetic-hysteresis loops measured

at 5 K for the unirradiated films and irradiated ones with the
Au3 cluster ion and Au1 ion with the ion fluence of 3 ×
1012 Au/cm2. Even in the films irradiated with the same
ion fluence, the saturation magnetization of the film
irradiated with the Au3 cluster ion (280 emu/cc) is larger
than that of the film irradiated with Au1 ion (240 emu/cc).

Similar results have also been confirmed by the XMCD
measurement. Figure 2 shows the XMCD spectra at the Fe
L2, 3-edge for the unirradiated and irradiated films. The Fe
L2, 3-edge spectrum for the film irradiated with Au3 cluster
ion with the fluence of 3 × 1012 Au/cm2 shows a larger
XMCD signal than that of the film irradiated with Au1 ion
with the same fluence. This fact suggests that the surface
magnetization of the film irradiated with Au3 cluster ion is
larger than that of the film irradiated with Au1 ion. Cluster
ions can leave many displaced atoms on the surface
compared to a single ion because cluster ion irradiation can
realize the processes of high-density energy deposition and
multiple-collision. This is because cluster ion is composed
of a few atoms in a distance of a few angstroms.

These results show that cluster ion irradiation is better
than the single ion irradiation from the viewpoint of the
saturation magnetization, even if the same irradiation energy
is deposited in the films.

References
1) M. Fallot et al., Rev. Sci. 77 (1939) 498.
2) T. Aoki et al., Nucl. Instrum. Meth. Phys. Res. B 121

(1997) 49-52.

Fig. 2 XMCD spectra for the unirradiated and irradiated
with Au3 cluster ion and Au1 ion.

Fig. 1 M-H curves for the unirradiated and irradiated with
Au3 cluster ion and Au1 ion.
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Secondary Ion Emission from Amino Acid Films
Irradiated with 5 MeV C60 Ions

K. Nakajima a), K. Nagano a), M. Suzuki a), K. Narumi b), Y. Saitoh b),
K. Hirata c) and K. Kimura a)

a) Department of Micro Engineering, Kyoto University, b) Department of Advanced Radiation
Technology, TARRI, JAEA, c) National Metrology Institute of Japan,

National Institute of Advanced Industrial Science and Technology

There has been an increasing demand to extend
accessible mass range in secondary ion mass spectrometry
(SIMS) particularly for biological and biomedical molecular
imaging1). During the past two decades, various kinds of
large clusters, such as C60 ions, argon gas cluster ions, water
cluster ions, and metal cluster ions have been used as
primary ions. It was shown that these cluster ions enhance
emission of intact large molecular ions compared to
monatomic ion bombardment. In the present study, we
employ 5 MeV C60

+ ions to measure secondary ions emitted
in the forward direction from phenylalanine amino acid
films deposited on self-supporting amorphous Si3N4

(a-Si3N4) films. We found significant enhancement of the
intact phenylalanine ion yield and suppression of fragment
ions in the forward direction compared to the backward
direction.

Phenylalanine amino acid was purchased from Nacalai
Tesque (Japan) and used without further purification.
Self-supporting a-Si3N4 films (1.5 × 1.5 mm2) of thickness
20-50 nm made by low pressure chemical vapor deposition
were purchased from Silson Ltd (Northampton, UK). Thin
films of phenylalanine (20 -100 nm) were prepared on the
a-Si3N4 films using vacuum evaporation.

A beam of 5 MeV C60
+ ions was produced by a 3 MV

tandem accelerator at JAEA/Takasaki. The beam was

collimated by an aperture (diameter 1mm) and incident on
the phenylalanine/a-Si3N4 film from the a-Si3N4 side at 45°
with respect to the surface normal. The ions passing
through the film were detected by a silicon surface barrier
detector of 20 mm diameter which was placed about
110 mm downstream from the specimen. Positive
secondary ions emitted in the forward direction from the
phenylalanine films were accelerated by a mesh electrode
biased at -0.7 kV and detected by a micro-channel plate
(MCP) after traveling through a drift tube of 930 mm length.
The timing of the projectile and secondary ion signals were
measured by a 4ch TDC (WE7521: Yokogawa Electric
Corp., time resolution 5 ns) and the data was stored in a list
mode. We also measured the secondary ions emitted in the
backward direction from the phenylalanine film. In the
backward measurement, the drift tube and MCP were moved
behind the sample (135° with respect to the beam direction)
and the phenylalanine/a-Si3N4 film was rotated by 180° so
that the secondary ions emitted from the entrance surface of
the phenylalanine film can be measured.

Figure 1 shows the observed mass spectra of positive
secondary ions emitted in the forward (solid line) and
backward (dashed line) directions. In addition to a peak of
the protonated phenylalanine ions at m/z = 166, there are
many ions corresponding to the fragment ions. The yield
of the intact phenylalanine ion is 4.7×10-3 ions/incident ion
in the backward direction. In the forward direction, the
yield is almost one order of magnitude larger than the
backward direction. It is also noteworthy that the yield of
the fragment ions are suppressed in the forward direction
compared to the backward direction. The forward to
backward yield ratio is about 0.2 for smaller fragment ions
and increases very rapidly with mass number. This
behavior can be qualitatively understood in terms of the
distribution of the deposited energy at the entrance and exit
surfaces 2). The present result demonstrates a large
advantage of the transmission SIMS using MeV C60 ions for
the analysis of biological materials.

References
1) L. A. McDonnell et al., Mass Spectrom. Rev. 26 (2007)

606.
2) K. Nakajima et al., Appl. Phys. Lett. 104 (2014) 114103.

Fig. 1 Mass spectra for positive ions from phenylalanine
films on a-Si3N4 films under 5 MeV C60

+ ion
bombardment. The spectra observed in the forward
direction (solid line) and the backward direction (dashed
line) are shown.
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Utilization Status at TIARA Facility

K. Hirota a), H. Takizawa a), M. Hosono a), Y. Haruyama a),
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1. Research & Industrial Uses
There are four accelerators, cyclotron, tandem,

single-ended accelerators, and ion implanter, in the TIARA
to meet various research needs. Research activities for the
cyclotron for the past 5 years are shown in Fig. 1. Total
utilization time is ranging from 2,200 to 2,500 hours. This
time is equal to more than 95% of available time of the
cyclotron. Researches on “biotechnology and medical
application” account for the largest portion of total
utilization time each year. The trend of research activities
in the TIARA are slowly changing recently, where “base
technology” is in high demand. In contrast, researches on
“RI production and nuclear science” are decreased for the
past 3 years.

When we see the research activities for the three
electrostatic accelerators, the profile of total utilization time

is different from that of the cyclotron, as shown in Fig. 2.
The utilization time of “base technology” is increased year
by year and reached to about 50% of the total time.
Relatively lower energy irradiation probably meets demand
of researchers who study the fundamental phenomena of
materials under irradiation, elemental analysis and so on.
An increasing trend is also the case with “nuclear and fusion
materials”.

2. Fukushima Recovery
The TIARA facility contributes to Fukushima recovery in

a variety of fields through in-house researches as follows;
• Research on breakdown events of wide band gap

semiconductor in the space environment,
• Study of radiation effects on anti-radiation microbes,
• Study of nitride layer effect on breakdown of zircaloy

oxide layer.
Cyclotron is one of the key radiation-source machines to

understand radiation effects on semiconductor and to develop
robots for reactor decommissioning of Fukushima Daiichi
Nuclear Power Station. This research is also carried out
using the tandem accelerator and the ion implanter.
Researches on anti-radiation microbes using the cyclotron are
expected to create microbes which are able to enrich cesium
in the environment.

In addition to the in-house researches, collaboration
researches are progressing. For example, basic RI imaging
technology is studied to observe real-time phenomena of
cesium dynamics in plants. Positron-emitting isotope of
cesium-129 generated using the cyclotron through reaction of
127I(α, 2n)129Cs was used for this imaging study.

3. The others
Eighth Takasaki Advanced Radiation Research

Symposium was held on 11th to 12th in October, 2013 at
Takasaki City Gallery. Special session on the fiftieth
anniversary of the Takasaki Institute was programmed in the
symposium. More than 500 participants discussed about
research topics such as radiation effect on organic and
inorganic materials, radiation-induced mutation, and
radiation degradation of pollutants.

Furthermore, the JAEA Takasaki annual report 2012
included in 164 research papers was issued the same as before.
About 600 books were distributed to relevant departments.

The second five-year plan for our institute covers the
period from 2010 to 2014. We continue to provide
user-friendly environment for researchers’ demand at the
TIARA facility.
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Operation of the AVF Cyclotron
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a) Department of Advanced Radiation Technology, TARRI, JAEA, b) Beam Operation Service, Co., Ltd.

Operation
The AVF cyclotron was smoothly operated in fiscal 2013.

The accumulative operation time was 72,097.9 hours and
the total number of experiments was 10,336 from the first
beam extraction in 1991 to March 2014.

Table 1 shows the statistics of the cyclotron operation of
fiscal 2013. For comparison, it includes the data in fiscal
2012. The total operation time amounted to 3,005.6 hours,
and monthly operation times are shown in Fig. 1. The
percentages of operation time of the year used for regular
experiments, facility use program and promotion of shared
use program, beam tuning, and beam development are
62.9%, 13.0%, 22.4%, and 1.6%, respectively.  There was
only one cancellation of the experiments, which was caused
by a machine trouble.

Table 2 shows the operation time of the multi-cusp ion
source for H+ and D+ production and two ECR ion sources
for heavier ions. The ECR ion sources are used
alternatively. The Operation time of the OCTOPUS ion
source decreased, and the operation time of the
HYPERNANOGAN ion source and the multi-cusp ion
source increased compared to fiscal 2012. Fractional
distribution of major ions used for experiments is shown in
Fig. 2. The ratios of D, Ne and Metal increase compared to
fiscal 2012.

Table 1 Statistics for cyclotron operation.
2012 2013

Beam service time (h) 2398.5 2282.7
Machine tuning (h) 714.9 674.5
Beam development (h) 62.2 48.4
Total operation time (h) 3175.6 3005.6
Change of particle and/or energy 225 times 251 times
Change of beam course 273 times 267 times
Change of harmonic number 72 times 76 times
The number of experiments 547 548
Experiment cancelled due to machine trouble 0 1

Table 2 Operation times of ion sources.

Ion source Operation time
2012 (h)

Operation time
2013 (h)

Multi-cusp 821.3 848.1
ECR (OCTOPUS) 1170.4 646.3
ECR(HYPERNANOGAN) 1833.9 2084.4

Maintenance
The regular yearly overhaul and maintenance were

carried out. The major items were as follows:
1) Installation of a differential pumping port to guide bush in
order to drive the shorting plate of the RF system without
deteriorating the vacuum level, 2) Inspection of the
cryogenic pumps in the injections system, 3) Exchange of
cooling fans for power supplies, 4) Exchange of the
evacuation control sequencer units for the beam transport
system, 5) Routine maintenance of the power supplies,
6) Additional installation of the inverter control unit to the
secondary water cooling system for the ion sources and
injections system, 7) Exchange of HC rotary shutter in the
beam transport system, 8) Exchange of radiation monitor
system.
Technical Development

New beam acceleration tests were carried out for 40 MeV
D+ and 385 MeV 40Ar12+, which were needed for experiments.
Moreover, the current and energy of 129Xe28+ are significantly
improved; 30 nA and 660 MeV were obtained. Low
contamination rate was confirmed in the HYPERNANOGAN
ion source; 0.2 percent Cu ion for 520 MeV 84Kr20+ and none
of the other ions for 400 MeV 84Kr18+.

In order to increase the transmission of heavy-ion beams
for uniform irradiation in the LB course, a vacuum pipe with
a large square section was installed. The detail is described
elsewhere in this annual report.Fig. 1 Monthly operation times in fiscal 2013.

Fig. 2 Ion species used for experiments in fiscal 2013.
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Operation of Electrostatic Accelerators

A. Chiba a), S. Uno a), K. Yamada a), A. Yokoyama a), A. Usui a), Y. Ishii a),
K, Narumi a), T. Satoh a), T. Ohkubo a), T. Nara a), T. Kitano b), T. Takayama b), S. Kanai b),

T. Orimo b), Y. Aoki b) and M. Hashizume b)

a) Department of Advanced Radiation Technology, TARRI, JAEA,
b) Beam Operation Service, Co., Ltd

1. Operations and Status
The operating ratio of 100% with respect to the research

utilization in fiscal year 2013 had been achieved, because
the serious troubles in any electrostatic accelerators were
avoided due to the appropriate repairs and maintenance.
The fiscal operating times of the 3-MV tandem accelerator,
the 400-kV ion implanter and the 3-MV single-ended
accelerator were 2,062, 1,866 and 2,320, respectively, in the
same levels with usual years. The monthly operating times
of these accelerators are shown in Fig. 1. The scheduled
maintenances for about two weeks were carried out in
August, December and March, respectively. The
accumulated operating time since starting the operation of
the tandem accelerator at 1991 had been achieved at
40,000 hours in October, following the single-ended
accelerator in fiscal year 2011.
2. New Beam

There are few facilities in which the fullerene ion beams,
e.g., C60

+ and C70
+, are usable in a MeV energy region

through use of a tandem accelerator1). One of the reasons
for not popularizing the MeV energy fullerene ion beams is
difficulty in generating the negative fullerene ions using a
Cs sputter type ion source which is generally installed on
many tandem accelerators.

In the tandem accelerator in TIARA, a generation
technique of C60

- ions on the electron attachment basis is
being developed using the existing Cs sputter type ion
source (SNICSⅡ, National Electrostatics Corp.). At the
current stage, intensity of the C60

+ ion beam which was
charge-exchanged by collision with the stripper gas and

which was accelerated by the tandem accelerator has
increased 1,000-fold as compared with that generated by a
conventional method. The provision of the enhanced
fullerene beam to several users has already been started.
3. Maintenance and Improvement

The renewal of incidental equipment and devices for the
electrostatic accelerators had been carried out in line with
the schedule of the governmental supplementary budget for
fiscal year 2013.

A SF6 gas-recovery unit for the tandem accelerator was
fully-refurbished. The dilapidated unit, which had been
operating more than two-decade, had fears that the
deterioration of a compressor or a vacuum pump impairs the
gas-recovery ability and that the SF6 gas, which is
greenhouse gas, leaks due to the deterioration of the
packing in the pipe joints. The new unit without the use of
lubricating oil for the compressor and the vacuum pump
will contribute to more stable operation of the accelerator,
because of keeping a high purity of SF6 gas. In the ion
implanter, a booster power supply, an acceleration tube (see
Fig. 2), and sequence modules in a control system were
renewed. In the single-ended accelerator, an acceleration
tube and sequence modules in a control system were
exchanged for new ones; moreover, some instruments
installed on a SF6 gas-recovery unit: a compressor, a
vacuum pump, solenoid valves, and a console, were
renewed. It is expected that the renewals of these
equipment lead to more stably providing the ion beams and
to safer operation.
Reference
1) B. Waast et al., Nucl. Instrum. Meth. Phys. Res. A 382

(1996) 348-56.

Fig. 1 Monthly operating times of electrostatics accelerators
in FY 2013.

Fig. 2 Exchanging process of the acceleration tube on the
ion implanter.
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Operation of the Electron Accelerator and
the Gamma-ray Irradiation Facilities

T. Agematsu a), H. Hanaya a), R. Yamagata a), H. Seito a), Y. Nagao a), H. Kaneko a),
T. Yamaguchi b) , I. Kawashima b), N. Yagi b), M. Takagi b) and S. Matsuzaki b)

a) Department of Advanced Radiation Technology, TARRI, JAEA,
b) Takasaki Establishment, Radiation Application Development Association (RADA)

1. Operation
The electron accelerator and the gamma-ray irradiation

facilities were operated approximately smoothly.
The electron accelerator was on service as scheduled

9:00-17:30 on Monday and Friday, and 8:30-23:00 from
Tuesday to Thursday, to satisfy users’ demand for operation
time; however, the service time on Thursday was shortened
to 9:00-17:30 since June 2013 for effective operation in
consideration of users’ demand. As shown in Fig. 1, the
annual operation time of the electron accelerator in FY 2013
has increased to 1,242 h as compared with that in FY 2012
because longer-time irradiation increased in the
materials-for-space research field.

The 60Co gamma-ray irradiation facilities consisting of
three buildings with eight irradiation rooms cover a wide
dose-rate range from 10-1 to 104 Gy/h. The annual
operation times for the first, the second cobalt irradiation
facilities and the food irradiation facility are 18,900 h,
11,804 h and 6,587 h, respectively, as shown in Fig. 2.

2. Maintenance
2.1 Electron accelerator

The SF6 gas withdrawal system, which broke down in
October 2012, was renewed in February 2014. This
renewal enabled to open the accelerator vessel, and damaged
coupling part of the Motor-Generator rod in the accelerator
vessel was replaced to new one. The PLC (Programmable
Logic Controller) of the accelerator’s control system was
renewed in February 2014. A cooling tower of the water
cooling system for the accelerator was renewed in June
2013. The air-conditioning system for the accelerator’s
building was renewed in January-March 2014.
2.2 Gamma-ray irradiation facilities

The periodical maintenance check mainly on mechanical
system for radiation source transportation is performed
every year on one of three gamma-ray irradiation facilities
in turn. The maintenance check of the food irradiation
facility was done in November 2013 with suspension of
operation for fifteen days.

The new 60Co sources, whose total radioactivity was
4.44 PBq, were loaded into the irradiation room No.2 in the
first irradiation facility and the irradiation rooms No.5 and
No.6 in the second irradiation facility to increase the area of
high dose-rate fields.

The 600-m3 water storage tank was installed on the south
side of the first irradiation facility in November 2013.
Before the maintenance check of each facility, the water

pool of the each facility has to be evacuated. This tank
enabled to store the evacuated water without drainage and to
re-store the water quickly to the pool without production of
newly refined water, and furthermore, to shorten the
suspension period of operation. This storage tank will be
used for three gamma-ray irradiation facilities.

The air-conditioning systems for the first and the second
irradiation facilities were renewed with the intermittent
suspension period of operation between January and March
2014.

Following jobs were carried out using mainly the
intermittent suspension periods of operation in January and
February 2014. The PLCs of the irradiation control system
in the first and the food irradiation facilities were renewed.
The radiation monitoring systems for irradiation rooms in
the first and the food irradiation facilities were renewed.
Large-sized LEDs of the radiation monitoring system for the
controlled areas were repaired. The water treatment system
was renewed partly.

Fig. 1 Annual operation time of the electron accelerator.

Fig. 2 Annual operation times of the 60Co gamma-ray
irradiation facilities.
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Utilization Status of the Electron Accelerator and
the Gamma-ray Irradiation Facilities

T. Agematsu a), H. Hanaya a), R. Yamagata a), H. Seito a), Y. Nagao a), H. Kaneko a),
T. Yamaguchi b), I. Kawashima b), N. Yagi b), M. Takagi b) and S. Matsuzaki b)

a) Department of Advanced Radiation Technology, TARRI, JAEA,
b) Takasaki Establishment, Radiation Application Development Association (RADA)

The electron accelerator and the three gamma-ray
irradiation facilities were operated for various research
subjects according to the operation plan in FY 2013.

The irradiation time and the number of research subjects
for each facility in FY 2013 are shown in Table 1. The
accelerator mainly served for graft-polymerization for new
material development, radiation effect study on
semiconductors and various experiments of
visiting users. The first cobalt irradiation
facility mainly served for radiation-resistance
testing of cables used in nuclear power plants
and nuclear reactor facilities with a long
irradiation period. The second cobalt
irradiation facility, involving the irradiation
room No.6 operated on hourly schedule, mainly
served for development of new functional
materials and other research subjects of visiting
users. The food irradiation facility mainly
served for development of detection method for
irradiated foods and radiation resistance testing
at lower dose rates.

Figure 1 shows the number of research
subjects for each research field in each facility
in FY 2009-2013. The number of research
subjects in FY 2013 is kept constant from FY

2012 for each facility.
Among these research subjects, 47 and 91 ones

respectively performed at the electron accelerator and the
gamma-ray irradiation facilities were relevant to recovery
from the Fukushima Daiichi nuclear disaster.

Fig. 1 The number of research subjects (FY 2009-2013).

Table 1 The irradiation time and the number of research subjects
for each facility in FY 2013.

Facility

Research fields

Electron accelerator
Gamma-ray irradiation

facilities
Irradiation

time (h)
Research
subjects

Irradiation
time (h)

Research
subjects

Material processing 104.1 149 4991.5 303
Heat-resist material 119.5 36 0.0 0
Materials for space 843.9 145 1526.3 40
Nuclear facilities 17.4 5 55436.2 126
Environment 0.0 0 0.0 0
Resources &
Bio-technology

0.0 0 293.8 112

Basic technology 92.6 5 1048.0 23
Joint use 64.3 22 27123.4 194

Total 1241.7 362 90419.3 798
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Radiation Control in TIARA

Safety Section

Department of Administrative Services, TARRI, JAEA

1. Individual monitoring
(1) Individual monitoring for the radiation workers

Table 1 shows a distribution of effective dose of the
radiation workers in FY 2013. The effective dose values of
almost all radiation workers were below the detection limit
(0.1 mSv).

The maximum dose was 0.3 mSv/y due to the overhaul of
the TIARA AVF cyclotron.

Table 1 Distributions of the effective dose of the radiation
workers in FY 2013.

(2) Individual monitoring for the visitors and others
Table 2 shows the number of persons who temporary

entered the radiation controlled areas. The effective dose
of all persons was less than 0.1 mSv.

Table 2 The number of persons who temporary entered the
radiation controlled areas in FY 2013.

2. Monitoring of radioactive gas and dust
Table 3 shows the maximum radioactive concentrations

and total activities for radioactive gases released from the
stack of TIARA, during each quarter of FY 2013.

Small amount of 41Ar, 11C and 13N were detected for
some time during operation of the cyclotron or experiment,
but the particulate substances (65Zn, etc.) were not detected.

Table 3 Monitoring results of released radioactive gases
and dust in FY 2013.

3. Monitoring for external radiation and surface
contamination

External radiation monitoring was routinely carried out
in/around the radiation controlled areas and surface
contamination monitoring was also carried out. Neither
unusual value of dose equivalent rate nor surface
contamination was detected.

Figure 1 shows a typical example of distribution of the
dose equivalent rate in the radiation controlled area of the
cyclotron building.

Fig. 1 Dose equivalent rate distribution in the radiation
controlled area of the cyclotron building.
Measurement date : 20th ,25th and 26th March 2014,
Measuring position : Indicated with × (1 m above floor),
Unit : μSv/h.
(The values are not indicated if less than 0.2 μSv/h.)

1st 2nd 3rd 4th
quarter quarter quarter quarter

　　 HE＜0.1 610 578 588 624 779
0.1≦HE≦1.0 1 5 2 1 8
1.0＜HE≦5.0 0 0 0 0 0
5.0＜HE≦15.0 0 0 0 0 0
15.0＜HE 0 0 0 0 0

611 583 590 625 787

Number of
persons (B) 0 0 0 0 0

(B)/(A)×100(%) 0 0 0 0 0
0.1 0.8 0.2 0.1 1.2
0.00 0.00 0.00 0.00 0.00
0.1 0.3 0.1 0.1 0.3

　　　　　　*1 The dose by the internal exposure was not detected.

Items
Number of persons in each period

Annual

Exposure above
1 mSv

Mean dose (mSv)
Maximumdose (mSv)

Distribution range
of effective dose

HE:Effective dose
*1 (mSv)

Total number of persons (A)

Mass effective dose (Person・mSv)

1st 2nd 3rd 4th
quarter quarter quarter quarter

Number of
persons 764 946 1379 1936 5025

TotalPeriods

Periods 1st 2nd 3rd 4th
Items quarter quarter quarter quarter

<1.4×10-4 <1.4×10-4 <1.4×10-4 <1.5×10-4

2.1×107 0 2.1×108 2.0×108 4.3×108

<1.4×10-4 <1.4×10-4 <1.4×10-4 <1.5×10-4

2.0×108 4.6×107 8.4×107 4.4×107 3.7×108

<1.4×10-4 <1.4×10-4

5.3×107 1.8×107 7.1×107

<6.2×10-10 <5.9×10-10 <5.9×10-10 <5.3×10-10

0 0 0 0 0
　　　Unit ： Bq/cm３ for Maximum concentration, Bq for Activity.

Maximum
concentration

13N

Maximum
concentration

Activity

65Zn
Activity

11C
Activity

Maximum
concentration

Total

41Ar

Nuclide

Maximum
concentration

Activity
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Radioactive Waste Management in TIARA

M. Nabatame and T. Hosoi

Department of Administrative Services, TARRI, JAEA

1. Radioactive wastes management
The radioactive wastes generated in TIARA are managed

by Utilities and Maintenance Section. The main
radioactive wastes are the solid ones generated from
research experiments and the maintenance of the cyclotron.
Other radioactive wastes are the liquid ones, which is mainly
inorganic waste fluids generated from research experiments
and the air-conditioning machines in the controlled area.
The wastes are managed according to their properties.
 

2. Solid radioactive waste
Table 1 shows the amounts of solid wastes at various

properties and kinds generated in each quarter of FY 2013.
The main solid waste is generated from research
experiments and the maintenance of the cyclotron.

Combustible wastes are rubber gloves, paper,
clothes, etc. Incombustible wastes are metal pieces, the
glasses, and contaminated parts.

3. Liquid radioactive waste
Table 2 shows the amounts of liquid wastes generated in

each quarter of FY 2013. Most of liquid waste was
inorganic waste water generated from chemical experiments
and condensed water from operation of air conditioning
units installed in each room of the first class controlled area.
The largest quantity of waste water in summer season (2nd
quarter) is mainly due to condensed water. After treatment
by evaporation of liquid residue, inorganic water is reused in
the radiation controlled area. Only small amounts of
concentrated liquid are generated from the evaporation.

Table 1 Radioactive solid wastes generated in FY 2013.

Amounts Number of
1st 2nd 3rd 4th package

quarter quarter quarter quarter /drum
Category A* 0.06 0.44 0.42 0.36 1.28

1)Combustible 0.06 0.30 0.24 0.16 0.76 5**
2)Incombustible 0 0.14 0.18 0.20 0.52 0

Compressible 0 0.14 0.18 0.20 0.52 3**
Filters 0 0 0 0 0 0
Incompressible 0 0 0 0 0 0
Ion exchange resin 0 0 0 0 0 0

Category B* 0 0 0 0 0 0

Amounts of generation in each period (m3)

TotalItems

* defined by dose at the outer surface of container : (A) ＜ 2 mSv/h ≦ (B),
** 200-liter drum.

Table 2 Radioactive liquid waste generated in FY 2013.

Amounts Number of
1st 2nd 3rd 4th package

quarter quarter quarter quarter /drum
Category A* 8.65 22.99 4.38 3.79 39.81

1)Inorganic 8.65 22.99 4.38 3.79 39.81 treatment
2)Organic 0 0 0 0 0 0

Organic 0 0 0 0 0 0
Oil 0 0 0 0 0 0

3)Sludge 0 0 0 0.1 0.1 1
4)Evaporation residue 0 0 0 0.1 0.1 1

Category B* 0 0 0 0 0 0

Amounts of generation in each period (m3)

TotalItems

* defined by concentrations in Bq/cm3 ( , ) : (A) ＜ 3.7×10 ≦ (B) ＜ 3.7×104.
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FACILITY USE PROGRAM in Takasaki Advanced
Radiation Research Institute

H. Yoshida, D. Ushijima and K. Shidomi

Department of Advanced Radiation Technology, TARRI, JAEA

1. Introduction
The facilities of JAEA are widely opened to users in

universities, public institutes, industries, etc. FACILITY
USE PROGRAM started in 2006, which is the system of
facility use for the user’s service on fee-charging basis.
The open used facilities in Takasaki are Co-60 Gamma-ray
Irradiation Facilities, Electron Accelerator, TIARA
(Takasaki Ion Accelerators for Advanced Radiation
Application), and some of the off-line analysis instruments.

In this program, the Research Proposals are examined
carefully every half year from the standpoint of the
availability and the validity of the experimental plan by the
special committee. The facility usage fee has revised in
FY2013. The details of the fee consist of handling fees,
the irradiation fee, the expendables fee, radioactive waste
disposal expenses and the additional charge. In case of
Non-proprietary research, the users, who are exempted from
the irradiation fee, should report the experimental results to
JAEA. The reports are opend to the public by the annual
report. Users of universities can also apply to the facility
usage through another program operated by The University
of Tokyo. Such applications are accepted as priority case.
Table 1 shows main classification of FACILITY USE
PROGRAM.

Table 1 Main Classification of FACILITY USE
PROGRAM.

Purpose Research and Development Except
R&D

Classific
ation General Priority

case Commercial

Result Non-
proprietary Proprietary

Referee Yes No
Charge* A B C
*A = handling fees + the expendables fee + radioactive

waste disposal expenses,
B = handling fees + the irradiation fee,
C = handling fees + the irradiation fee + depreciation.

2. Use in FY2013
There were 21 applications of Research Proposals in

FY2013 at Takasaki Institute, and 17 of them were as
Non-proprietary use. Including the users from priority case
and others, 310 applications from 76 users are accepted.
Table 2 and Fig. 1 show user’s classification for each
facility and distribution of classification for FACILITY USE
PROGRAM.

Table 2 User’s classification for each facility.

      User

Facility

U
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AVF cyclotron 7 3 14 24
3MV tandem accelerator 4 0 1 5
3MVsingle-ended accelerator 1 0 1 2
400kV ion implanter 1 0 0 1

Co-60 gamma-ray
irradiation facilities 4 4 30 38

Electron accelerator 1 0 5 6
Total for each classification 18 7 51 76

Fig. 1 Distribution of classification for FACILITY USE
PROGRAM. The number of theme for each facility is
shown in parentheses.

3. Public Relations
The information, such as an outline of this system,

guidelines for applicants, format of download etc. can be
found on JAEA website as follows:

http://sangaku.jaea.go.jp/3-facility/01-intro/index-02.html.
The “Advanced-research base common use and a

platform formation enterprise”, which is one of the
subsidiary project of Ministry of Education, Culture, Sports,
Science and Technology (MEXT) has been cooperated from
FY2013. This project intends that industrial users promote
shared use of facilities, which accelerates the whole activity
of science technology from basic research to innovation
creation.

An outline of this project can be seen on website as
follows: http://www.taka.jaea.go.jp/innovation/index.html
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Project for Creation of Research Platforms and Sharing of
Advanced Research Infrastructure at TARRI

S. Nozawa, M. Koka, H. Ohsawa, K. Shidomi, K. Hirota and Y. Haruyama

Department of Advanced Radiation Technology, TARRI, JAEA

“Project for Creation of Research Platforms and Sharing
of Advanced Research Infrastructure” which is subsidized
by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) has been started in FY2013. The aim
of this project is to promote utilization of irradiation
facilities in Takasaki Advanced Radiation Research Institute
(TARRI) with providing technical support and reasonable
irradiation charges for external users. Four irradiation
facilities having some irradiation sources are applicable to
various commercial purpose (Table 1).

Outline of user support
New users and users who are not familiar to irradiation

facilities frequently face various problems at an early stage
such as operation of equipment, experimental plan,
evaluation of results, schedules and so on. On this project,
we clear these problems and provide technical support for
all irradiation facilities practically. We help users to
prepare samples, operate equipment, and evaluate results.
These services are provided to meet user’s demands.

There are two plans for irradiation on this project. A
trial use is available free of charge to applicants which use
our facilities for the first time. The other is non-proprietary
use. Users of companies and institutes can use our
facilities with the reduction of charge on condition of
opening their experimental reports on website within two

years after the project is over. The charge is about 10% of
proprietary-use charge for external users in case of AVF
cyclotron. For example, the engineer who plans to process
the novel materials by irradiation can check the possibility
of processing on the trial use. After the effectiveness of
irradiation is confirmed, investigation under appropriate
conditions might be continued on non-proprietary use.

In FY2014, we will start the new irradiation plan that
applicants can use our facilities confidentially. The
companies whose targets are research and development of
new materials, electronic devices and biological resources
are expected in this plan.

Public relations
As one of the publicity activities for this project, we

introduced the irradiation facilities of TARRI at some
exhibitions to be held in Japan. In addition, we visited
11 public exhibitions for gathering information about
demands in public companies. As a result of these public
relations, the nine applicants had contacted to this project
and we consulted them about using irradiation facilities.

Irradiation sources Examples for application by commercial users

TIARA
AVF cyclotron,
3MV tandem accelerator
3MV single-ended accelerator
400kV ion implanter

Ion-beam mutagenesis for plant and microbial
PIXE (particle induced X-ray emission) and PIGE
(particle induced gamma-ray emission) analysis
in the micrometer range
Development of functional materials
Micro processing by proton beam writing
Evaluation of electronic devices under radiation
environment

Electron accelerator
Development of functional polymers
Processing of organic materials

Cobalt-60 gamma-ray irradiation facility Evaluation of radiation resistance
Sterilization

Positron beam facilities Detection of voids inside material

Table 1 List of irradiation facilities covered by Project for Creation of Research Platforms and Sharing of Advanced
Research Infrastructure at TARRI.

5 - 09



 

This is a blank page. 



- 189 -

JAEA-Review 2014-050

Appendix 1 List of Publication ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・190
A1.1 Publication in Journal　　・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・190
A1.2 Publication in Proceedings　　・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・203

Appendix 2 List of Related Patents ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・ 211
Appendix 3 List of Related Press-release and Television Broadcasting ・・・・・・・・・・・213
Appendix 4 Type of Research Collaboration and Facilities Used for Research・・・・・ 215
Appendix 5 Examples of Typical Abbreviation Name for Organizations

in Japan Atomic Energy Agency (JAEA)　・・・・・・・・・・・・・・・・・・・・・・・・・217

Appendices



- 190 -

JAEA-Review 2014-050

Appendix 1. List of Publication

A 1.1 Publications in Journal

13J001 1-01  E

R. Hoheisel, M. González, M. P. Lumb,

D. A. Schiman, S. R. Messenger, C. G. Bailey,

J. Lorentzen, T. N. D. Tibbits, M. Imaizumi,

T. Ohshima, S. Sato,

P. P. Jenkins and R. J. Walters

“Quantum-Well Solar Cells for Space: The

Impact of Carrier Removal on End-of-Life

Device Performance”

IEEE J. Photovoltaics 4(1) (2014) 253-59.

  

13J002 1-02  C, T, S, I

T. Ohshima, S. Sato, M. Imaizumi, T. Nakamura,

T. Sugaya, K. Matsubara and S. Niki

“Change in the Electrical Performance of GaAs

Solar Cells with InGaAs Quantum Dot Layers by

Electron Irradiation”

Sol. Energ. Mater. Sol. Cell. 108 (2013) 263-68.

13J003 1-03  C

E. Mizuta, S. Kuboyama, H. Abe,

Y. Iwata and T. Tamura

“Investigation of Single-Event Damages on

Silicon Carbide (SiC) power MOSFETs”

Radiat. Eff. Compon. Syst. 2013

(RADECS 2013).

 

13J004 1-05  T

S. Onoda, A. Hasuike, Y. Nabeshima, H. Sasaki,

K. Yajima, S.-i. Sato and T. Ohshima

“Enhanced Charge Collection by Single Ion

Strike in AlGaN/GaN HEMTs”

IEEE Trans. Nucl. Sci. 60 (2013) 4446-50.

 

13J005 1-07  I

A. Abderrahmane, S. Koide, H. Okada,

H. Takahashi, S. Sato,

T. Ohshima and A. Sandhu

“Effect of proton irradiation on AlGaN/GaN

micro-Hall sensors”

Appl. Phys. Lett. 102 (2013) 193510.

 

13J006 1-07  I

A. Abderrahmane, T. Tashiro, H. Takahashi,

P. J. Ko, H. Okada, S. Sato,

T. Ohshima and A. Sandhu

“Partial recovery of the magnetoelectrical

properties of AlGaN/GaN-based micro-Hall

sensors irradiated with protons”

Appl. Phys. Lett. 104 (2014) 023508.

13J007 1-07

A. Abderrahmane, H. Takahashi, T. Tashiro,

P. J. Ko, H. Okada, S. Sato,

T. Ohshima and A. Sandhu

“Effect of Proton Irradiation on 2DEG in

AlGaN/GaN Heterostructures”

J. Phys.: Conf. Ser. 433 (2013) 012011.

 

13J008 1-08  T

T. Yamamoto, T. Umeda, K. Watanabe,

S. Onoda, M. L. Markham, D. J. Twitchen,

B. Naydenov, L. P. McGuinness, T. Teraji,

S. Koizumi, F. Dolde, H. Fedder, J. Honert,

J. Wrachtrup, T. Ohshima,

F. Jelezko and J. Isoya,

“Extending spin coherence times of diamond

qubits by high-temperature annealing”

Phys. Rev. B 88 (2013) 075206



- 191 -

JAEA-Review 2014-050

13J009 1-08  I

T. Yamamoto, C. Müller, L. P. McGuinness,

T. Teraji, B. Naydenov, S. Onoda, T. Ohshima,

J. Wrachtrup, F. Jelezko and J. Isoya

“Strongly Coupled Diamond Spin Qubits by

Molecular Nitrogen Implantation”

Phys. Rev. B. 88 (R) (2013) 201201.

 

13J010 1-08  E

G. Waldherr, Y. Wang, S. Zaiser, M. Jamali,

T. Schulte-Herbrüggen, H. Abe, T. Ohshima,

J. Isoya, J. F. Du, P. Neumann and J. Wrachtrup

“Quantum error correction in a solid-state hybrid

spin register”

Nature 506 (2014) 204-07.

 

13J011 1-10  G

M. Arisaka, M. Watanabe, M. Ishizaki,

M. Kurihara, R. Chen and H. Tanaka

“Cesium adsorption ability and stability of metal

hexacyanoferrate irradiated with gamma-rays”

J. Radioanal. Nucl. Chem. 2013-57th (2013)

294 .(Proc. APSORC2013)

 

13J012 1-14  G

T. Motooka, A. Komatsu,

T. Tsukada and M. Yamamoto

“Pitting Potential of Zircaloy-2 in Artificial

Seawater under Gamma-ray Irradiation”

ECS Trans. 53 (21) (2013) 25-32.

 

13J013 1-14  G

T. Motooka, A. Komatsu,

T.Tsukada and M. Yamamoto

“Effect of gamma radiolysis on pit initiation of

zircaloy-2 in water containing sea salt”

J. Nucl. Sci. Tech. 51 (7-8) (2014) 987-95.

13J014 1-16  G

中野 純一、山本 正弘、塚田 隆

“ガンマ線照射下におけるヒドラジン添加希釈海

水中での炭素鋼および低合金鋼の腐食”

日本原子力学会和文論文誌 13 (2014) 1-6.

 

13J015 1-16  G

J. Nakano, Y. Kaji,

M. Yamamoto and T. Tsukada

“Effects of hydrazine addition and N2

atmosphere on the corrosion of reactor vessel

steels in diluted seawater under gamma-rays

irradiation”

J. Nucl. Sci. Tech. 51 (7-8) (2014) 977-86.

13J016 1-24  G

T. Ito, S.-Y. Kim, Y. Xu, K. Hitomi, K. Ishii,

R. Nagaishi and T. Kimura

“Adsorption Behaviors of Platinum Group

Metals in Simulated High Level Liquid Waste

Using Macroporous (MOTDGA-TOA)/SiO2-P

Silica-based Absorbent”

Separ. Sci. Tech. 48 (2013) 2616-25.

 

13J017 1-24  G, E

I. Yamagishi, R. Nagaishi, C. Kato, K. Morita, A.

Terada, Y. Kamiji, R. Hino, H. Sato,

K. Nishihara, Y. Tsubata, S. Tashiro, R. Saito,

T. Satoh, J. Nakano, W. Ji, H. Fukushima,

S. Sato and M. Denton

“Characterization and Storage of Radioactive

Zeolite Waste”

J. Nucl. Sci. Tech. 51 (7-8) (2014) 1044-53.

 

13J018 1-24  G

T. Ito, S.-Y. Kim, R. Nagaishi and T. Kimura

“Study on Radiation Effects and Radiation

Resistance of (MOTDGA-TOA)/SiO2-P



- 192 -

JAEA-Review 2014-050

Adsorbent for Separation of Platinum Group

Metals from High Level Radioactive Waste”

to be accepted in Journal of Radioanalytical and

Nuclear Chemistry.

 

13J019 1-25  G

A. Idesaki, H. Uechi, Y. Hakura and H. Kishi

“Effects of gamma-ray irradiation on a cyanate

ester/epoxy resin”

Radiat. Phys. Chem. 98 (2014) 1-6.

13J020 1-26  G

A. Shimada, M. Sugimoto, H. Kudoh,

K. Tamura and T. Seguchi

“Degradation distribution in insulation materials

of cables by accelerated thermal and radiation

ageing”

IEEE Trans. Dielectr. Electr. Insul. 20 (2013)

2107-16.

 

13J021 1-26  G

A. Shimada, M. Sugimoto, H. Kudoh,

K. Tamura and T. Seguchi

“Degradation mechanisms of silicone rubber

(SiR) by accelerated ageing for cables of nuclear

power plant”

IEEE Trans. Dielectr. Electr. Insul. 21 (2014)

16-23.

 

13J022 1-41  C

S. Kato, T. Yamaki, S. Yamamoto, T. Hakoda, K.

Kawaguchi, T. Kobayashi,

A. Suzuki and T. Terai

“Preparation of Tungsten Carbide Nanoparticles

by Ion Implantation and Electrochemical

Etching”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

149-52.

13J023 1-43  G

H. Koshikawa, K. Yoshimura, W. Sinnananchi,

T. Yamaki, M. Asano, K. Yamamoto,

S. Yamaguchi, H. Tanaka and Y. Maekawa

“Counter Anion Effect on the Properties of

Anion-Conducting Polymer Electrolyte

Membranes Prepared by Radiation-induced Graft

Polymerization”

Macromol. Chem. Phys. 214 (2013) 1756.

 

13J024 1-44, 1-45  C

T. Yamaki, M. Asano, H. Koshikawa,

Y. Maekawa, D. Severin,

T. Seidl and C. Trautmann

“Analysis of Ion-Beam Induced Degradation of

Poly(vinylidene fluoride) and Post-Irradiation

Treatment for Efficient Track Etching”

GSI Sci. Rep. 2012 (2013) 402.

13J025 1-44, 1-45, 1-46  C

T. Yamaki, N. Nuryanthi, H. Koshikawa,

M. Asano, S. Sawada, T. Hakoda, Y. Maekawa,

K.-O. Voss, D. Severin, T. Seidl,

C. Trautmann and R. Neumann

“Ion-Track Membranes of Fluoropolymers:

Toward Controlling the Pore Size and Shape”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

77-81.

13J026 1-44, 1-45, 1-46  C

N. Nuryanthi, T. Yamaki, H. Koshikawa,

M. Asano, S. Sawada, S. Hasegawa,

Y. Maekawa and Y. Katsumura

“Applied-Voltage Dependence on

Conductometric Track Etching of

Poly(vinylidene fluoride) Films”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

95-98.



- 193 -

JAEA-Review 2014-050

13J027 1-44, 1-45, 4-37  C

A. Kitamura (Ogawa), T. Yamaki, Y. Yuri,

S. Sawada and T. Yuyama

“Microscopic Evaluation of the Absolute Fluence

Distribution of a Large-Area Uniform Ion Beam

Using the Track-Etching Technique”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

47-50.

 

13J028 1-45  C

S. Hasegawa, S. Takahashi, H. Iwase,

S. Koizumi, M. Ohnuma and Y. Maekawa

“Crystal Morphology-Dependent Graft

Polymerization in Poly(ether ether ketone) films”

Polymer 54 (2013) 2895.

 

13J029 1-46  G

S. Sawada, D. Yamaguchi, A. Putra,

S. Koizumi and Y. Maekawa

“Nanoscale structures of radiation-grafted

polymer electrolyte membranes investigated via a

small-angle neutron scattering technique”

Polymer J. 45 (2013) 797.

13J030 1-46  G

S. Sawada, A. Yabuuchi, M. Maekawa,

A. Kawasuso and Y. Maekawa

“Location and size of nanoscale free-volume

holes in

crosslinked-polytetrafluoroethylene-based

graft-type polymer electrolyte membranes

determined by positron annihilation lifetime

spectroscopy”

Radiat. Phys. Chem. 87 (2013) 46.

 

13J031 1-46  G

K. Sano, A. Yamada, A. Matsui, H. Tsuji,

S. Hasegawa, S. Sawada and Y. Maekawa

“Effect of salt-containing filter paper attached to

osmotic membrane”

Desalination 324 (2013) 34.

 

13J032 1-46  G

T. D. Tran, S. Sawada, S. Hasegawa,

Y. Katsumura and Y. Maekawa

“Poly(ethylene-co-tetrafluoroethylene)

(ETFE)-based graft-type polymer electrolyte

membranes with different ion exchange

capacities: Relative humidity dependence for fuel

cell applications”

J. Membr. Sci. 447 (2013) 19.

 

13J033 1-46  G

N. Nuryanthi, T. Yamaki, H. Koshikawa,

M. Asano, S. Sawada, S. Hasegawa,

Y. Maekawa and Y. Katsumura

“Ion-track Membranes of Poly(vinyliden

fluoride):Etching Characteristic During

Conductomeric Analysis”

Trans. Mater. Res. Soc. Jpn. 38 (2013) 105.

13J034 1-48  G

N. Tanaka, T. Yamaki, M. Asano,

T. Terai and K. Onuki

“Membrane Performance on

Electro-Electrodialysis of HI-I2-H2O Mixture for

IS Process”

Nucl. Eng. Des. 271 (2014) 51-54.

13J035 1-48  G

N. Tanaka, T. Yamaki, M. Asano,

T. Terai and K. Onuki

“Affinity of Ion-exchange Membrane for

HI-I2-H2O Mixture”

J. Membr. Sci. 456 (2014) 31-41.

 



- 194 -

JAEA-Review 2014-050

13J036 2-01  E

J.F. Madrid, Y. Ueki and N. Seko

“Abaca/polyester nonwoven fabric

functionalization for metal ion adsorbent

synthesis via electron beam-induced emulsion

grafting”

Radiat. Phys. Chem. 90 (2013) 104-10.

 

13J037 2-01  E

植木 悠二

“放射線グラフト技術を用いたバイオディーゼル

燃料製造用触媒の開発について”

放射線と産業 135 号 (2013) 10-14.

 

13J038 2-03  G

笠井 昇、岩撫 暁生、植木 悠二、佐伯 誠一、

保科 宏行、瀬古 典明

“放射線グラフト重合装置を用いたセシウム吸着

材の作製とフィールド試験”

JAEA-Technology. 2013-046 (2013).

13J039 2-03  E

H. Ma, H. Chi, J. Wu, M. Wang, J. Li,

H. Hoshina, S. Saiki and N. Seko

“A Novel Avenue to Gold Nanostructured

Microtubes Using Functionalized Fiber as the

Ligand, the Reductant, and the Template”

ACS Appl. Mater. Interfaces 5 (2013) 8761-65.

13J040 2-07  G

S. Yamashita, A. Hiroki and M. Taguchi

“Radiation-induced Change of Optical Property

of Hydroxypropyl Cellulose Hydrogel

Containing Methacrylate Compounds: As a Basis

for Development of a New Type of Radiation

Dosimeter”

Radiat. Phys. Chem. 101 (2014) 53-58.

 

13J041 2-07  G

A. Hiroki, Y. Sato, N. Nagasawa, A. Ohta,

H. Seito, H. Yamabayashi, T. Yamamoto,

M. Taguchi, M. Tamada and T. Kojima

“Preparation of Polymer Gel Dosimeters Based

on Less Toxic Monomers and Gellan Gum.

Phys. Med. Biol. 58 (2013) 7131-41.

 

13J042 2-07  G

A. Hiroki, S. Yamashita, Y. Sato,

N. Nagasawa and M. Taguchi

“New Polymer Gel Dosimeters Consisting of

Less Toxic Monomers with

Radiation-crosslinked Gel Matrix”

J. Phys.: Conf. Series 444 (2013) 012028.

 

13J043 2-07  G

廣木 章博

“放射線橋かけ技術を用いたゲルの創生研究と

ゲル線量計への展開”

放射線と産業 135 号 (2013) 15-18.

13J044 3-01  C

K. Akamatsu and N. Shikazono

“A methodology for estimating localization of

apurinic/apyrimidinic sites in DNA using

fluorescence resonance energy transfer”

Anal. Biochem. 433(2) (2013) 171-80.

13J045 3-06  C

H. Matsumoto

“Nitric oxide-mediated signal transduction

induced by ionizing radiation. in Cellular

Response to Physical Stress and Therapeutic

Applications”

Ed. T. Shimizu, T. Kondo, NOVA publishers.

(2013) 15-36.

 



- 195 -

JAEA-Review 2014-050

13J046 3-08  C

N. Autsavapromporn, M. Suzuki, T. Funayama,

N. Usami, Y. Yokota, Y. Mutou, H. Ikeda,

K. Kobayashi, Y. Kobayashi, Y. Uchihori,

T. K. Hei, E. I. Azzam,

T. Murakami and G. junction

“communication in the propagation of bystander

effects induced by microbeam irradiation in

human fibroblast cultures : The impact of

radiation quality”

Radiat. Res. 180 (2013) 367-75.

 

13J047 3-11  C

K. Murata, SE. Noda, T. Oike, A. Takahashi,

Y. Yoshida, Y. Suzuki, T. Ohno, T. Funayama,

Y. Kobayashi, T. Takahashi and T. Nakano

“Increase in cell motility by carbon ion

irradiation via the Rho signaling pathway and its

inhibition by the ROCK inhibitor Y-27632 in

lung adenocarcinoma A549 cells”

J. Radiat. Res. 55 (2014) 658-64.

 

13J048 3-20  G

鵜飼 光子、川村 翔栄、岸田 敬吾、

亀谷 宏美

“ESR スピントラップ法による緑茶のスーパーオ

キシドラジカル捕捉活性計測方法”

日本調理科学会誌 46 (2013) 45-49.

 

13J049 3-20  G

伊藤 友美、川村 翔栄、原田 栄津子、

亀谷 宏美、鵜飼 光子、大澤 俊彦

“キノコ熱水抽出物の ESR スピントラップ法によ

るラジカル捕捉活性評価と ORAC 法”

食品科学工学会誌 60 (2013) 173-78.

 

13J050 3-20  G

H. Kameya and M. Ukai

“Photochemical Method to Evaluate Oxidation

Levels in Heat-Treated Vegetable Oil:

Comparison with Peroxide-Value and Acid–

Value”

J. Food Sci. Eng. 3 (2013) 299-308.

 

13J051 3-20  G

H. Kameya and M. Ukai

“Analysis of Relaxation Behavior of Free

Radicals in Irradiated Cellulose Using Pulse and

Continuous-Wave Electron Spin Resonance”

In Ven T. & Godbout L. (Eds.),

Cellulose-Fundamental Aspects, Croatia,

INTECH (2013) 285-302.

13J052 3-20  G

川村 翔栄、岸田 敬吾、菊地 正博、

小林 泰彦、鵜飼 光子

“照射穀類粉に誘導されるラジカルの ESR によ

る解析”

食品照射 48 (2013) 3-10.

 

13J053 3-20  G

岸田 敬吾、川村 翔栄、中村 秀夫、

菊地 正博、小林 泰彦、鵜飼 光子

“長期保存中の照射食品に誘導されるラジカル

の減衰挙動”

食品照射 48 (2013) 11-18.

 

13J054 3-20  G

H. Kameya and M. Ukai

“Fat and Oil Oxidation by Electron Spin

Resonance (ESR) Spin-Trapping Method”

J. Food Sci. Eng. 3 (2013) 584-91.

 

13J055 3-20  G

岸田 敬吾、川村 翔栄、亀谷 宏美、

中村 秀夫、菊地 正博、小林 泰彦、



- 196 -

JAEA-Review 2014-050

鵜飼 光子

“放射線照射食品に誘導されるラジカルの

Pulse-ESR と CW-ESR による緩和時間の計測”

RADIOISOTOPES 63 (2014) 131-37.

 

13J056 3-20  G

太多 由依、川村 翔栄、菊地 正博、

小林 泰彦、鵜飼 光子、中村 秀夫

“ESR スピントラップ法による放射線照射漢方エ

キス剤のラジカル捕捉活性評価”

RADIOISOTOPES 63 (2014) 119-29.

 

13J057 3-20  G

菅野 友美、山本 久美子、原田 栄津子、

亀谷 宏美、鵜飼光子、大澤 俊彦

“数種のきのこ粉末の ESR による分析”

日本きのこ学会誌 22 (2014) 19-23.

 

13J058 3-21  S

E. Sakurai, Y. Ueda, Y. Mori,

Y. Shinmyouzu and E. Sakurai

“Flavin-Containing Monooxygenase (FMO)

Protein Expression and Its Activity in Rat Brain

Microvascular Endothelial Cells”

Pharmacol. Pharm. 4 (2013) 1-6.

 

13J059 3-23  S

Y. Yamamoto, T. Yamamoto, Y. Horiguchi,

M. Shirakawa, T. Satoh, M. Koka, Y. Nagasaki,

K. Nakai and A. Matsumura

“Intra-tumor distribution of metallofullerene

using micro-particle induced X-ray emission

(PIXE)”

Appl. Radiat. Isot. 88 (2014) 114–117.

 

13J060 3-24  S

Y. Shimizu and K. Dobashi

“Proton ion-microbeam elemental analysis for

inhaled particle-induced pulmonary diseases:

application for diagnosis and assessment of

progression”

Curr. Med. Chem. 20 (6) (2013) 789-93.

13J061 3-26  S

S. Harada, S. Ehara, K. Ishii, H. Yamazaki,

S. Matsuyama, Y. Sato, M. koka,

K. Sera and S. Goto

“Imaging and treatment of malignant metastatic

tumors by using radiation-sensitive,

immunolabeled liquid-core microcapsules”

Nucl. Instrum. Meth. Phys. Res. B 318 (2014)

173-77.

13J062 3-26  S

S. Harada, S. Ehara, K. Ishii, H. Yamazaki,

S. Matsuyama, Y. Sato, M. koka,

K. Sera and S. Goto

“Enhanced radiation effect on tumor growth

using oxygn rich microcapsules”

Int. J. PIXE 23 (1-2) (2013) 39-45.

13J063 3-26  S

S. Harada, S. Ehara, K. Ishii, H. Yamazaki,

S. Matsuyama, Y. Sato, M. koka,

K. Sera and S. Goto

“Micronizing radiosensitive microcapsules by

adding carbonated water to their core material”

Int. J. PIXE (2014), in press.

13J064 3-28  S

K. Ishii, A. Terakawa, S. Matsuyama,

A. Ishizaki, H. Arai, N. Osada, H. Sugai,

H. Takahashi, K. Sera, H. Sasaki,

K. Sasaki and T. Sawamura

“Application of PIXE analysis to investigation of

plants cultivated with contaminated soil of



- 197 -

JAEA-Review 2014-050

Fukushima”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

46-49.

13J065 3-28  S

K. Ishii, A. Terakawa, S. Matsuyama,

Y. Kikuchi, F. Fujishiro, A. Ishizaki, N. Osada,

H. Arai, H. Sugai, H. Takahashi, K. Nagakubo,

T. Sakurada, H. Yamazaki and S. Kim

“Reducing logistical barriers to radioactive soil

remediation after the Fukushima No. 1 nuclear

power plant accident”

Nucl. Instrum. Meth. Phys. Res. B 318 (2014)

70-75.

13J066 3-28  S

A. Ishizaki, K. Ishii, S. Matsuyama, F. Fujishiro,

H. Arai, N. Osada, H. Sugai, S. Koshio,

S. Yamauchi, K. Kusano, Y. Nozawa,

M. Karahashi, S. Oshikawa, K. Kikuchi,

K. Watanabe, S. Itoh, K. Kasahara,

S. Toyama and Y. Suzuki

“Concentration of Cs in plants and water

resulting from radioactive pollution”

Nucl. Instrum. Meth. Phys. Res. B 318 (2014)

105-08.

 

13J067 3-28  S

F. Fujishiro, K. Ishii, S. Matsuyama, H. Arai,

A. Ishizaki, N. Osada, H. Sugai, K. Kusano,

Y. Nozawa, S. Yamauchi, M. Karahashi,

S. Oshikawa, K. Kikuchi, S. Koshio,

K. Watanabe and Y. Suzuki

“Micro-PIXE evaluation of radioactive cesium

transfer in contaminated soil samples”

Nucl. Instrum. Meth. Phys. Res. B 318 (2014)

99-101.

13J068 3-28  S

H. Sugai, K. Ishii, S. Matsuyama, A. Terakawa,

Y. Kikuchi, H. Takahashi, A. Ishizaki,

F. Fujishiro, H. Arai, N. Osada, M. Karahashi,

Y. Nozawa, S. Yamauchi, K. Kikuchi,

S. Koshio and K. Watanabe

“PIXE analyses of cesium in rice grains”

Nucl. Instrum. Meth. Phys. Res. B 318 (2014)

191-93.

 

13J069 3-30  C

Y. Ohshima, H. Hanaoka, H. Tominaga,

Y. Kanai, K. Kaira, A. Yamaguchi, S. Nagamori,

N. Oriuchi, Y. Tsushima,

K. Endo and N. S. Ishioka

“Biological and evaluation of

3-[18F]fluoro- -methyl-D-tyrosine

(D-[18F]FAMT) as a novel amino acid tracer for

positron emission tomography”

Annu. Nucl. Med. 27 (2013) 314-24.

 

13J070 3-30  C

K. Kaira, Y. Sunose, Y. Ohshima, N. S. Ishioka,

K. Arakawa, T. Ogawa, N. Sunaga, K. Shimizu,

H. Tominaga, N. Oriuchi, H. Itoh, S. Nagamori,

Y. Kanai, A. Yamaguchi, A. Segawa, M. Ide,

M. Mori, T. Oyama and I. Takeyoshi

“Clinical significance of L-type amino acid

transporter 1 expression as a prognostic marker

and potential of new targeting therapy in biliary

tract cancer”

BMC Cancer 13 (2013) 482.

 

13J071 3-30  C

Y. Sugo, I. Sasaki, S. Watanabe,

Y. Ohshima and N. S. Ishioka

“Synthesis and in vitro evaluation of
64Cu-labeled peptide for tumor imaging”



- 198 -

JAEA-Review 2014-050

Pept. Sci. 2013 (2014) 355-58.

 

13J072 3-31  C

N. Sato, K. Tsukada, S. Watanabe, N. S. Ishioka,

M. Kawabata, H. Saeki, Y. Nagai, T. Kin, F.

Minato, N. Iwamoto and O. Iwamoto

“First Measurement of the Radionuclide Purity of

the Therapeutic Isotope 67Cu Produced by
68Zn(n,x) Reaction Using natC(d,n) Neutrons”

J. Phys. Soc. Jpn. 83 (2014) 073201.

 

13J073 3-32  C

E. R. Balkin, D. K. Hamlin, K. Gagnon,

M.-K. Chyan, S. Pal,

S. Watanabe and D. S. Wilbur

“Evaluation of a Wet Chemistry Method for

Isolation of Cyclotron Produced [211At] Astatine”

Appl. Sci. 3 (2013) 636-55.

 

13J074 3-34  C

S. Yamamoto, H. Watabe, N. Kawachi,

S. Fujimaki, K. Kato and J. Hatazawa

“Three-layer GSO depth-of-interaction detector

for high-energy gamma camera”

Nucl. Instrum. Meth. Phys. Res. A 743 (2014)

124-29.

 

13J075 3-34  C

N. Kawachi

“Recent Developments in Plant Science

Involving Use of Gamma-ray Imaging

Technology”

J. Vac. Soc. Jpn. 57 (2014) 37-44

 

13J076 3-35  C

T. Yoshihara, N. Suzui, S. Ishii, M. Kitazaki,

H. Yamazaki, K. Kitazaki, N. Kawachi,

Y.-G. Yin, S. Ito-Tanabata, S.-N. Hashida,

K. Shoji, H. Shimada, F. Goto and S. Fujimaki.

“A kinetic analysis of cadmium accumulation in

a Cd Hyper-accumulator Fern, Athyrium

Yokoscense and tobacco plants”

Plant Cell Environ. 37 (2014) 1086-96.

 

13J077 3-39, 3-40  C

上野 敬一郎、永吉 実考、今給黎 征朗、

郡山 啓作、南 公宗、田中 淳、長谷 純宏、

松本 敏一

“イオンビームの再照射によって秋輪ギク‘神馬’

の複数形質を改良した新品種‘新神２’の育成”

園芸学研究 12 (2013) 245-54.

 

13J078 3-47  C

鳴海 一成、佐藤 勝也

“放射線抵抗性細菌を用いた基礎研究とその応

用への展開”

工業技術 36 (2014) 78-83.

 

13J079 3-51  C, G

S. Shinohara, Y. Fitriana, K. Satoh,

I. Narumi and T. Saito

“Enhanced fungicide resistance in Isaria

fumosorosea following ionizing

radiation-induced mutagenesis”

FEMS Microbiol. Lett. 349 (2013) 54-60.

13J080 4-01  S

S. Kato, T. Yamaki, S. Yamamoto, T. Hakoda,

K. Kawaguchi, T. Kobayashi,

A. Suzuki and T. Terai

“Preparation of Tungsten Carbide Nanoparticles

by Ion Implantation and Electrochemical

Etching,”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

149-52.

 



- 199 -

JAEA-Review 2014-050

13J081 4-03  C

S. Tsukuda, M. Sugimoto, A. Idesaki, A. Asano,

S. Seki and S. Tanaka

“Poly(vinylphenol) nanowires including Au

nanoparticles formed by single particle nano

fabrication technique”

Radiat. Phys. Chem. 84 (2013) 39-41.

 

13J082 4-05  C

M. Nomura, D. Tamashiro, S. Sakai, R. Ono,

A. Bukhari, M. Sugimoto,

M. Yoshikawa and Y. Sasaki

“Improvement of MOR zeolite membranes by

using ion beam irradiation”

Trans. Mater. Res. Soc. Jpn. 38 (3) (2013)

481-84.

13J083 4-07  E

T. Taguchi,

A. K. M. Fazle Kibria and S. Shamoto

“Morphology change of multi-walled carbon

nanotubes with SiC coating by electron

irradiation”

J. Phys.: Conf. Series 417 (2013) 012037.

 

13J084 4-07  O

T. Taguchi, T. Miyazaki,

S. Iikubo and K. Yamaguchi

“Deposition of hydroxyapatite on SiC nanotubes

in simulated body fluid”

Mater. Sci. Eng. C 34 (2014) 29-34.

 

13J085 4-09  S

K. Miura, H. Kiryu, Y. Ozawa, A. Kubota,

Y. Hiratani, O. Hanaizumi, T. Satoh, Y. Ishii,

M. Kohka, K. Takano, T. Ohkubo, A. Yamazaki,

W. Kada, A. Yokoyama and T. Kamiya

“Demonstration of Thermo-Optic Switch

Consisting of Mach-Zehnder Polymer

Waveguide Drawn Using Focused Proton Beam”

Key Eng. Mater. 596 (2014) 134-38.

 

13J086 4-10  I

H. Abe, S. Orimo, M. Kishimoto, S. Aone,

H. Uchida, H. Daido and T. Ohshima

“Effects of an Ultra-Intence Laser Driven Proton

Beam on the Hydriding Property of a Hydorgen

Storage Alloy”

Nucl. Instrum. Meth. Phys. Res. B. 307 (2013)

218-20.

13J087 4-10  I

H. Abe, S. Aone, R. Morimoto,

H. Uchida and T. Ohshima

“Synergic Effects of Ion Irradiations (La, Ce) and

Alkaline Pretreatment (KOH) on Hydriding

Kinetic Property of a Mm-Ni Based Alloy”

J. Alloy. Comp. 580 (2013) S219-21.

13J088 4-11, 4-42  S

H. Nishikawa and T. Hozumi

“Application of proton beam writing for the

direct etching of polytetrafluoroethylene for

polydimethylsiloxane replica molding”

J. Vac. Sci. Tech.

B 31 (2013) 06F403.

 

13J089 4-13  I

Y. Kasukabe, H. Shimoda, Yu. Chen,

S. Yamamoto, M. Yoshikawa and Y. Fujino

“Characterization of Epitaxial Transformation

Phenomena Induced by the Interaction of

Implanted N-Ions with Ti Thin Films”

Nucl. Instrum. Meth. Phys. Res. B 315 (2013)

131-35.

 



- 200 -

JAEA-Review 2014-050

13J090 4-13  I

Yu. Chen, X. Feng, Y. Kasukabe, S. Yamamoto,

M. Yoshikawa and Y. Fujino

“Epitaxial Transformation of hcp-fcc Ti

sublattices during Nitriding Processes of

Evaporated-Ti Thin Films due to

Nitrogen-Implantation”

J. Alloy. Comp. 577S (2013) S18-24.

 

13J091 4-14  S

Y. Noguchi, T. Hirata, Y. Kawakubo, K. Narumi,

S. Sakai and Y. Maeda

“RBS study of disordering of

Fe3-xMnxSi/Ge(111) heteroepitaxial interfaces”

Phys. Status Solidi C 10 (2013) 1732-34.

 

13J092 4-14  S

Y. Kawakubo, Y. Noguchi, T. Hirata, K. Narumi,

S. Sakai, S. Yamada, K. Hamaya,

M. Miyao and Y. Maeda

“Ion beam analysis of quaternary Heusler alloy

Co2(Mn1-xFex)Si(111) epitaxially grown on

Ge(111)”

Phys. Status Solidi C 10 (2013) 1828-31.

13J093 4-15, 4-16  T

D. Ueyama, Y. Saitoh, F. Hori, Y. Kaneno,

K. Nishida, K. Dohi, N. Soneda,

S. Semboshi and A. Iwase

“Effects of energetic heavy ion irradiation on

hardness of Al–Mg–Si alloys”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

107-11.

13J094 4-15  T

A. Hashimoto, Y. Kaneno, T. Matsui,

Y. Saitoh and A. Iwase

“Non-thermal equilibrium crystal structure and

Vickers hardness of FeRh intermetallic

compound irradiated with energetic heavy ions”

Trans. Mater. Res. Soc. Jpn. 38 (2013) 329-31.

13J095 4-16  T

D. Ueyama, S. Semboshi, Y. Saitoh, N. ishikawa,

K. Nishida, N. Soneda, F. Hori and A. Iwase

“Hardening induced by energetic electron beam

for Cu-Ti alloys”

Jpn. J. Appl. Phys. 05FC04 (2014).

 

13J096 4-25  C, T

S. Nakagawa, M. Taguchi and A. Kimura

“Solvent Effect on Copolymerization of

Maleimide with Styrene Induced by Irradiation of

Ion and Electron Beams”

Radiat. Phys. Chem. 91 (2013) 143-47.

 

13J097 4-25  C, T

S. Nakagawa, M. Taguchi, A. Kimura,

N. Nagasawa and A. Hiroki

“LET and Dose Rate Effect on

Radiation-induced Copolymerization in Physical

Gel”

Nucl. Instrum. Meth. Phys. Res. B 334(2014)

64-68.

13J098 4-28  S

T. Sakai, R. Yasuda, H. Iikura, T. Nojima,

M. Kohka ,T. Satoh, Y. Ishii and A. Oshima

“Fabrication of fine imaging devices using an

external proton microbeam”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

238-41.

13J099 4-30  S

W. Kada, T. Satoh, A. Yokoyama,

M. Koka and T. Kamiya



- 201 -

JAEA-Review 2014-050

“Determining Aerosol Particles by In-air

Micro-IL Analysis Combined with Micro-PIXE”

Nucl. Instrum. Meth. Phys. Res. B 306 (2013)

299-301.

13J100 4-30  S

W. Kada, T. Satoh, A. Yokoyama,

M. Koka and T. Kamiya,

“Development of a New Scanning Ion

Microbeam Analysis and Imaging Technique:

Ion-Luminescence Microscopic Spectroscopy

(ILUMIS)”

Trans. Mater. Res. Soc. Jpn. 38 (2013) 443-46.

 

13J101 4-30  S

W. Kada, T. Satoh, A. Yokoyama,

M. Koka and T. Kamiya

“Development of microscopic optics for

high-resolution IL spectroscopy with proton

microbeam probe”

Nucl. Instrum. Meth. Phys. Res. B. 318 (2013)

42-46.

13J102 4-35,4-40  C

A. Yokoyama, W. Kada, T. Satoh, M. Koka,

S. Yamamoto, T. Kamiya and W. Yokota

“Development of real-time position detection

system for single-ion hit”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

334-36.

 

13J103 4-35  C

T. Satoh, M. Koka, W. Kada,

A. Yokoyama and T. Kamiya

“Real-time single-ion hit position detecting

system for cell irradiation”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

242–244.

13J104 4-36  C, G

Y. Yuri, T. Ishizaka, T. Yuyama,

I. Ishibori and S. Okumura

“Study on ion irradiation response of Gafchromic

films for the intensity distribution measurement

of a large-area beam”

Nucl. Instrum. Meth. Phys. Res. A 727 (2013)

40-45.

 

13J105 4-38  C

S. Kurashima, H. Kashiwagi, N. Miyawaki,

K. Yoshida and S. Okumura

“Influence of injection beam emittance on beam

transmission efficiencyin a cyclotron”

Rev. Sci. Instrum. 85 (2014) 02A725.

 

13J106 4-38  C

H. Kashiwagi, N. Miyawaki,

S. Kurashima and S. Okumura

“A transverse emittance and acceptance

measurement system in a low-energy beam

transport line”

Rev. Sci. Instrum. 85 (2014) 02A735.

 

13J107 4-42  O

Y. Ishii, T. Ohkubo, T. Kojima and K. Kamiya

“Construction of a 300-keV Compact Ion

Microbeam System with a Three-Stage

Acceleration Lens”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

156–159.

 

13J108 4-43  T

H. Ogawa, K. Sorai, S. Amano,

K. Ishii and T. Kaneko

“Forward-backward correlated secondaryy

electron emission dependning on the angle of

emergence of protons transmitted through a thin



- 202 -

JAEA-Review 2014-050

carbon foil”

J. Phys. B : Atom. Mol. Opt. Phys. 47 (2014)

085201.

13J109 4-44  T, I

K. Hirata, Y. Saitoh, A. Chiba,

K. Yamada and K. Narumi

“Time-of-flight secondary ion mass spectrometry

with energetic cluster ion impact ionization for

highly sensitive chemical structure

characterization”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

39-42.

 

13J110 4-44  T, I

K. Hirata, Y. Saitoh, A. Chiba, K. Yamada,

S. Matoba and K. Narumi

“Time-of-flight secondary ion mass spectrometry

with transmission of energetic primary cluster

ions through foil targets”

Rev. Sci. Instrum. 85 (2014) 033107.

13J111 4-47  

T. Koide, Y. Saitoh, M. Sakamaki, K. Amemiya,

A. Iwase and T. Matsui

“Change in magnetic and structural properties of

FeRh thin films by gold cluster ion beam

irradiation with the energy of 1.67MeV/atom”

J. Appl. Phys. 115 (2014) 17B722.

 

13J112 4-47  T

K. Aikoh, A. Tohki, S. Okuda, Y. Saitoh,

T. Kamiya, T. Nakamura, T. Kinoshita,

A. Iwase and T. Matsui

“Study on ferromagnetic ordering of FeRh thin

films induced by energetic heavy ion irradiation

by means of X-ray Magnetic Circular

Dichroism”

Nucl. Instrum. Meth. Phys. Res. B 314 (2013)

99-102.

 

13J113 4-48  T

Y. Morita, K. Nakajima, M. Suzuki, K. Narumi,

Y. Saitoh, N. Ishikawa, K. Hojou, M. Tsujimoto,

S. Isoda and K. Kimura

“Surface effect on ion track formation in

amorphous Si3N4 films”

Nucl. Instrum. Meth. Phys. Res. B 315 (2013)

142-45.

13J114 4-48  T

K. Nakajima, K. Nagano, M. Suzuki, K. Narumi,

Y. Saitoh, K. Hirata and K. Kimura

“Transmission secondary ion mass spectrometry

using 5 MeV C60+ ions”

Appl. Phys. Lett. 104 (2014) 114103 1-4.

13J115 4-48  T

K. Nakajima, Y. Morita, T. Kitayama,

M. Suzuki, K. Narumi, Y. Saitoh, M. Tsujimoto,

S. Isoda, Y. Fujii and K. Kimura

“Sputtering of SiN films by 540 keV C60
2+ ions

observed using high-resolution Rutherford

backscattering spectroscopy”

Nucl. Instrum. Meth. Phys. Res. B 332 (2014)

117-21.

 



- 203 -

JAEA-Review 2014-050

A 1.2 Publication in Proceedings

13C001 1-01  E

M. González, R. Hoheisel, M. P. Lumb,

D. A. Scheiman, C. G. Bailey, J. Lorentzen,

S. Maximenko, S. R. Messenger, P. P. Jenkins,

T. N. D. Tibbits, M. Imaizumi, T. Ohshima,

S. Sato and R. J. Walters

“Radiation Study in Quantum Well III-V

Multi-Junction Solar Cells”

Proc. 39th IEEE Photovoltaic Specialists Conf.

[Tampa, USA] (2013) 3233-36.

 

13C002 1-01  C, T, I, E

M. Sugai, J. Harada, M. Imaizumi,

S.–i. Sato and T. Ohshima

“A study on the artifact external quantum

efficiency of Ge bottom subcells in

triple-junction solar cells”

Proc. 39th IEEE Photovoltaic Specialists Conf.

[Tampa, USA] (2013) 0715-20.

 

13C003 1-01  C, T, I, E

M. Imaizumi, T. Nakamura, M. Tajima,

S.–i. Sato and T. Ohshima

“Comparative study on degradation

characteristics of component subcells in IMM

triple-junction solar cells irradiated with

high-energy electrons and protons”

Proc. 39th IEEE Photovoltaic Specialists Conf.

[Tampa, USA] (2013) 3243-48.

 

13C004 1-01  C, T, I, E

T. Nakamura, M. Imaizumi,

S.–i. Sato and T. Ohshima

“Estimation of subcell photocurrent in IMM3J

using LED bias light”

Proc. 39th IEEE Photovoltaic Specialists Conf.

[Tampa, USA] (2013) 0696-700.

 

13C005 1-01  C, T, I, E

M. Imaizumi and T. Ohshima

“Radiation Effects in Solar Cells”

Proc. SPIE 8725 (2013) 872515-1-8.

 

13C006 1-02  C, T, S, I

T. Ohshima, S.-i. Sato, T. Nakamura,

M. Imaizumi, T. Sugaya, K. Matsubara,

S. Niki, A. Takeda and Y. Okano

“Electrical Performance Degradation of GaAs

Solar Cells with InGaAs Quantum Dot layers due

to Proton Irradiation”

Proc. 39th IEEE Photovoltaic Specialists Conf.

[Tampa, USA] (2013) 2779-83.

 

13C007 1-07  C

A. Abderrahmane, H. Takahashi, T. Tashiro,

P. J. Ko, H. Okada, S. Sato,

T. Ohshima and A. Sandhu

“Effect of annealing on proton irradiated

AlGaN/GaN based micro-Hall sensors”

AIP Conf. Proc. 1585 (2014) 123.

 

13C008 1-16  G

T. Tsukada and J. Nakano

“Effects of seawater injection and radiation on

corrosion of PCV/RPV steels for Fukushima

Daiichi NPP”

Proc. Water Chemistry and Corrosion in Nuclear

Power Plants in Asia (2013) 1-4.

 

13C009 1-18  G

K. Hata et al.,

“Radiolysis calculation and gamma-ray



- 204 -

JAEA-Review 2014-050

irradiation experiment of aqueous solutions

containing seawater components”

Proc. Water Chemistry and Corrosion in Nuclear

Power Plants in Asia”

[Taichung, Taiwan] (2013/10).

 

13C010 1-24  G

T.-M.-D. Do, Y. Matsumoto, R. Nagaishi,

H. Suematsu and T. Ogawa

“Research and education on nuclear system

safety in nagaoka university of technology

including post–accident management research”

10 th Int. Conf. Nucl. Sci. Tech. (VINANST10)

[Vietnam] (2013).

 

13C011 1-24  G

T. Ito, S.-Y. Kim, Y. Xu, K. Hitomi, K. Ishii,

R. Nagaishi and T. Kimura

“Study on Separation of Platinum Group Metals

from High Level Liquid Waste Using

Macroporous (MOTDGA-TOA)/SiO2-P

Silica-based Absorbent”

Int. Nucl. Fuel Cycle Conf. (GLOBAL 2013)

[Salt Lake City, USA] (2013).

 

13C012 1-29  G

T. Takeuchi, S. Ueno, H. Komanome,

N. Ohtsuka, H. Shibata, N. Kimura, Y. Matsui,

K. Tsuchiya and M. Araki

“Research and Development of

High-Performance Instruments for Safety

Measure of LWRs”

Proc. 6th Int. Symp. Mater. Testing Reactors

[Bariloche, Argentina] (2013).

 

13C013 1-30  G

上川 将章、泉 敬介、武本 純平、川崎 正治、

岡 潔、山縣 諒平

“核融合環境における電気設備（その 53） 耐放

射線性 LED 照明の開発“

2014 年（第 32 回）電気設備学会全国大会 講

演論文集 (2014).

 

13C014 2-01  E

植木 悠二、佐伯 誠一、笠井 昇、保科 宏行、

柴田 卓弥、瀬古 典明

“放射線グラフト重合技術を利用したバイオディ

ーゼル燃料用繊維状固体触媒の作製とその性

能評価”

第 29 回日本イオン交換研究発表会要旨集

(2013) O104.

 

13C015 2-01  E

植木 悠二

“量子ビームを用いた繊維状高分子捕集材の開発”

高分子学会関東支部 第 25 回埼玉地区懇話会 

講演要旨集 (2013) O104.

 

13C016 2-04  E

柴田 卓弥、瀬古 典明、岩撫 暁生、

鈴井 伸郎、藤巻 秀、笠井 昇、佐伯 誠一、

保科 宏行、植木 悠二

“放射線グラフト重合技術を活用したセシウム捕

集材の開発”

第 29 回日本イオン交換研究発表会 (2013/10).

 

13C017 3-07  C

M. Tomita, H. Matsumoto, T. Funayama,

Y. Yokota, K. Otsuka,

M. Maeda and Y. Kobayashi

“Mechanisms of activation of signal

transductions by bystander responses induced

after heavy-ion microbeam irradiation.”

The 59th Annual Meeting of the Radiation

Research Society.

[New Orleans, USA] (2013) 135.



- 205 -

JAEA-Review 2014-050

13C018 3-12  C

高橋 昭久、久保 誠、馬 洪玉、中川 彰子、

吉田 由香里、磯野 真由、古澤 佳也、

小林 泰彦、舟山 知夫、金井 達明、

大野 達也、中野 隆史

“殺細胞効果におよぼす DNA 二本鎖切断修復

の LET 依存性”

第 51 回日本放射線腫瘍学会生物部会学術大

会 [仙台] (2013/07).

13C019 3-12  C

A. Takahashi, M. Kubo, H. Ma, A. Nakagawa,

Y. Yoshida, T. Kanai, T. Ohno, T. Funayama,

Y. Kobayashi, Y. Furusawa and T. Nakano

“LET-dependent biological effect of DNA

double-strand break repair on radiosensitivity”

52nd Annu. Meet. Part. Ther. Co-operative

Group (PTCOG52)

[Essen, Germany] (2013/06).

 

13C020 3-12  C

A. Takahashi, M. Kubo, H. Ma, A. Nakagawa,

Y. Yoshida, T. Funayama, Y. Kobayashi,

Y. Furusawa and T. Nakano

“LET-dependent biological effect of DNA DSB

repair on cell killing”

Heavy Ion Ther. Space Radiat. Symp. 2013

(HITSRS2013) [千葉] (2013/05).

 

13C021 3-12  C

A. Takahashi

“Recent advances in the biology of carbon-ion

cancer therapy”

KHIMA Seminar on Heavy-ion Radiotherapy

[Seoul, Korea] (2012/08).

 

13C022 3-12  C

久保 誠、高橋 昭久、馬 洪玉、中川 彰子、

吉田 由香里、磯野 真由、古澤 佳也、

小林 泰彦、舟山 知夫、金井 達明、

大野 達也、中野 隆史

“LET 依存的な標的増感候補としての NHEJ 修

復および HR 修復”

第 19 回癌治療増感研究会 [東京] (2013/06).

 

13C023 3-12, 3-10  C

高橋 昭久、吉田 由香里、古澤 佳也、

大野 達也、中野 隆史

“放射線感受性におよぼす DNA 二本鎖切断修

復の LET 依存的な効果”

第 72 回日本癌学会学術総会 [横浜] (2013/10).

 

13C024 3-12  C

久保 誠、高橋 昭久、馬 洪玉、中川 彰子、

吉田 由香里、磯野 真由、古澤 佳也、

小林 泰彦、舟山 知夫、金井 達明、

大野 達也、中野 隆史

“放射線増感剤の標的候補としての DNA 二本

鎖切断修復による LET 依存的感受性”

第 4 回国際放射線神経生物学会大会 [高崎]

(2014/01).

13C025 3-12  C

久保 誠、高橋 昭久、馬 洪玉、中川 彰子、

吉田 由香里、磯野 真由、金井 達明、

大野 達也、中野 隆史

“炭素線治療における放射線増感剤の標的候

補としての HR および NHEJ”

第 16 回癌治療増感研究シンポジウム [奈良]

(2014/02).

 

13C026 3-25  S

富岡 智、長嶺 竹明、佐藤 博隆、江夏 昌志、

神谷 冨裕

“マイクロＰＩＸＥによる赤血球元素分析の臨床応用”

第 29 回 PIXE シンポジウム抄録集 (2013) 33.



- 206 -

JAEA-Review 2014-050

13C027 3-32  C

S. Watanabe, K. Hashimoto and N.S. Ishioka

“Lutetium-177 complexation of DOTA and

DTPA in the presence of competing metals”

Proc. APSORC2013 [Kanazawa, Japan].

 

13C028 3-37  C, G

A. Tanaka

“Development of ion beam breeding”

Int. Symp. New Trend Tech. Mutat. Breeding

[Jeongeup, Korea] (2014).

13C029 3-41  C

松尾 洋一、石地 耕太郎、竹下 大樹、

納富 麻子、長谷 純宏、野澤 樹

“カンキツ類における量子ビーム照射による突然

変異育種法の検討”

第 7 回九州シンクロトロン光研究センター研究成

果報告会 予稿集 [鳥栖、日本] (2013).

 

13C030 3-41  C

松尾 洋一、長谷 純宏、野澤 樹、竹下 大樹、

納富 麻子

“ウンシュウミカンにおける量子ビーム感受性の

品種間差異及び‘今村温州’わい化変異体の作

出”

園芸学研究 第 13 巻 別冊 1 (2014) 248,

園芸学会平成 26 年度春季大会[つくば、日本].

 

13C031 3-45  C, G

寺西 美佳、山口 弘子、坂本 綾子、

土岐 精一、日出間 純

“植物における放射線誘発 DNA 損傷の定量解析”

日本宇宙生物科学会第 27 回大会予稿集

(2013) 39.

13C032 3-49  C

Y. Matsuo, Y. Izumi, N. Sato,

T. Yamamoto and K. Shimizu

“Dosimetric application of biological technique

evaluating DNA lesions caused by radiation

exposure”

9th Int. Workshop Ionizing Radiat. Monit.

[Oarai, Japan] (2013).

13C033 3-50  C

武田 喜代子、佐藤 勝也、鳴海 一成、

大津 直子、横山 正

“イオンビーム照射誘導性ダイズ根粒菌高温耐

性変異株の DNA 変異部位の特定”

日本土壌微生物学会 2013 年度大会講演要旨

集 (2013) 55.

 

13C034 3-50  C

武田 喜代子、佐藤 勝也、鳴海 一成、

大津 直子、横山 正

“イオンビーム突然変異育種法により作出したダ

イズ根粒菌高温耐性変異株のゲノム解析”

植物微生物研究会第 23 回研究交流会講演要

旨集 (2013) 47-48.

 

13C035 3-50  C

K. Takeda, K. Satoh, I. Narumi,

O. Ohtsu and T. Yokoyama

“Genome analysis of a high temperature tolerant

mutant of Bradyrhizobium japonicum USDA110

generated by ion-beam irradiation”

18th Int. Cong. Nitrogen Fixation (2013) 181.

 

13C036 3-53  C

佐藤 勝也、上田 涼史郎、増渕 隆、上山 修、

林 秀謙、池永 裕、鳴海 一成、田中 淳

“イオンビーム育種により作出したカプロン酸エ

チル高生産清酒酵母の変異解析”

第 9 回イオンビーム育種研究会大会要旨集

(2013) 23-24.
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13C037 3-53  C

佐藤 勝也、上田 涼史郎、増渕 隆、上山 修、

林 秀謙、池永 裕、鳴海 一成

“イオンビーム育種技術による香りの良い日本酒”

第 3 回 CSJ 化学フェスタ 2013 講演予稿集

(2013) 13.

 

13C038 4-05  C

M. Nomura, D. Tamashiro, A. Bukhari, R. Ono,

M. Kitajima, E. Matsuyama, M. Sugimoto,

M. Yoshikawa and Y. Sasaki

“Effects of high energy ion beam irradiation on

permeation properties through MOR

membranes”

Proc. 6th Int. Zeolite Membr. Meet. (IZMM-6)

PP07 [Jeju Island, Korea] (2013).

 

13C039 4-05  C

D. Tamashiro, R. Ono, A. Bukhari, M. Kitajima,

M. Sugimoto, M. Yoshikawa, Y. Sasaki,

E. Matsuyama and M. Nomura

“MOR zeolite membranes for efficient biomass

energy conversion”

Proc. Int. Symp. Innovat. Mater. Process. Energ.

Syst. 2013 (IMPRES2013) [Fukuoka, Japan]

(2013) IIIC-P8.

 

13C040 4-05  C

M. Kitajima, D. Tamashiro, E. Matsuyama,

M. Sugimoto, M. Yoshikawa,

Y. Sasaki and M. Nomura

“Permeation improvements of SOD membranes

by using ion beams”

Proc. 23rd Annu. Meet. Mater. Res. Soc. Jpn.

Symp. Q-P10-001 [Yokohama, Japan] (2013)

 

13C041 4-05  

M. Nomura, M. Kitajima, I. Uduki,

E. Matsuyama, M. Sugimoto,

M. Yoshikawa and Y. Sasaki

“High energy ion beam irradiation on MOR

zeolite membranes”

Proc. 13th Int. Conf. Inorg. Membr.

ICIM2014_0090 [Brisbane, Australia] (2014).

 

13C042 4-09  S

K. Miura, T. Satoh, Y. Ishii, M. Koka,

K. Takano, T. Ohkubo, A. Yamazaki, W. Kada,

A. Yokoyama, T. Kamiya, H. Kiryu, Y. Ozawa,

A. Kubota and O. Hanaizumi

“Prototype of Thermo-Optic Switch Consisting

of Mach-Zehnder Polymer Waveguide Drawn by

Focused Proton Beam”

Conf. Lasers and Electro-Optics Eur. &

Int. Quant. Electron. Conf.

[Munich, Germany)] (2013) CK-P.29 MON.

 

13C043 4-09  I

K. Miura, T. Suzuki, T. Osawa and O. Hanaizumi

“Visible Photoluminescence Properties of

Eu-doped Ta2O5 Sputtered Thin Films”

Optics & Photonics Taiwan, Int. Conf.

[Zhongli (Taiwan)] (2013)

2013-FRI-S1002-O006.

 

13C044 4-09  S

A. Kubota, R. Saruya, K. Noguchi, W. Kada,

K. Miura, O. Hanaizumi, T. Satoh, Y. Ishii,

M. Koka, T. Ohkubo,

A. Yokoyama and T. Kamiya

“Fabrication of Mach-Zehnder Type Optical

Waveguides in Flexible Acrylic Sheets Using

Proton Beam Writing”

5th Int. Conf. Adv. Micro-Device Eng.

[Kiryu, Japan] (2013) 59.
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13C045 4-09  I

A. Kawashima, K. Kano, K. Noguchi, W. Kada,

K. Miura, S. Yamamoto,

M. Yoshikawa and O. Hanaizumi

“Visible-Light Emission Properties of

Carbon-Doped Silica Glasses after Silicon-Ion

Implantation”

5th Int. Conf. Adv. Micro-Device Eng.

[Kiryu, Japan] (2013) 62.

 

13C046 4-09  S

猿谷 良太、加藤 聖、久保田 篤志、

三浦 健太、加田 渉、佐藤 隆博、江夏 昌志、

石井 保行、神谷 富裕、西川 宏之、花泉 修

“PBW 微細加工による PDMS を基材としたフレ

キシブル光導波路の開発”

第 61 回応用物理学会春季学術講演会

(2014/03) 19a-PA1-28.

 

13C047 4-11  S

H. Nishikawa and T. Hozumi

“Application of Proton Beam Writing to a Direct

Etching of PTFE for PDMS Replica Molding”

57th Int. Conf. Electron, Ion, and Photon Beam

Tech. & Nanofabrication (2013/05) P01-02.

 

13C048 4-11  S

Y. Koike, H. Hagiwara, T. Ogura, D. Aoki,

Y. Anzai, K. Seki and H. Nishikawa

“Micro fabrication of Poly L Lacid using PBW

and Piezoelectric application”

39th Int. Conf. Micro & Nano Eng.

(2013/09) P-Fab-58.

 

13C049 4-11  S

H. Nishikawa, Y. Takeno,

H. Hayashi and Y. Maekawa

“Micro‐fabrication of polyimide films by proton

beam writing”

39th Int. Conf. Micro & Nano Eng.

(2013/09) P-Fab-59.

 

13C050 4-11  S

G. Ayugase, H. Nishikawa, T. Sato, Y. Ishii,

T. Kamiya, H. Tokita and S. Uchida

“Effects of the Height of Pillar Arrays Fabricated

by Proton Beam writing on the Trapping

Capability of Bacteria by 3-D Dielectrophoresis”

27th Int. Microprocesses &Nanotechnology

Conf. (MNC2013) (2013/11) 7P-7-112.

 

13C051 4-11  S

加藤 聖、林 秀臣、西川 宏之

“集束陽子線による PET フィルム上のマイクロ

レンズアレイ作製”

日本機械学会マイクロ・ナノ工学部門主催第 5

回マイクロ・ナノ工学シンポジウム (2013/11)

7PM1-D-3.

 

13C052 4-11  S

山口 正樹、渡辺 和貴、西川 宏之

“強誘電体厚膜形成におけるクラック抑制”

第 74 回応用物理学会秋季学術講演会

(2013/09) 18a-P1-2.

 

13C053 4-11  S

高橋 潤一、加藤 聖、林 秀臣、西川 宏之

“集束プロトンビーム描画を利用した微細構造形

成と転写プロセスの開発”

2013 年放電学会年次大会 (2013/11) P-11.

 

13C054 4-11  S

渡辺 和貴、山口 正樹、西川 宏之

“プロトンビームによる誘電体厚膜への直接パタ

ーニング”

第 61 回応用物理学会春季学術講演会
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(2014/03) 17p-PG1-8.

 

13C055 4-11  S

時田 寛也、内田 諭、鮎瀬 銀也、西川 宏之

“ピラー構造誘電泳動デバイスの菌捕集分布に

おける流量及びピラー高さの影響”

第 61 回応用物理学会春季学術講演会

(2014/03) 19p-E15-8.

 

13C056 4-25  C, T

S. Nakagawa, M. Taguchi, A. Kimura,

N. Nagasawa and A. Hiroki

“LET effect on radiation induced polymerization

in gel”

Proc. 94th Spring Meet. Chem. Soc. Jpn.

[Nagoya, Japan] (2014/03).

 

13C057 4-26  C

A. Masuda, T. Matsumoto, H. Harano,

Y. Tanimura, Y. Shikaze, S. Kurashima,

M. Hagiwara, Y. Unnno, J. Nishiyama,

M. Yoshizawa and H. Seito

“Time-of-flight measurement of low-energy

components of quasi-monoenergetic high-energy

neutron field”

2013 IEEE Nucl. Sci. Symp. Conf. Rec.

[Seoul, Korea] (2013).

 

13C058 4-32  S

W. Kada, Y. Kanbayashi, K. Miura, R. Saruya,

A. Kubota,T. Satoh, M. Koka, T. Ohkubo,

Y. Ishii, T. Kamiya and O. Hanaizumi

“Fabrication of microstructures embedded in

SC-CVD diamond by focused ion microbeam”

5th Int. Conf. Adv. Micro-Device Eng.

[Kiryu, Japan] (2013) 60.

13C059 4-35  C

倉島 俊、宮脇 信正、奥村 進

“サイクロトロンにおけるパルスビーム形成技術

の開発”

2013 年秋季第 74 回応用物理学会学術講演会

講演予稿集 (2013) 42.

 

13C060 4-35  C

N. Miyawaki, S. Kurashima, H. Kashiwagi,

S. Okumura and M. Fukuda

“Analysis of phase bunching in the central region

of the JAEA AVF cyclotron”

Proc. 20th Int. Conf. Cyclo. Their Appl.

(2013) 350-52.

 

13C061 4-35  C

N. Miyawaki, M. Fukuda, S. Kurashima,

H. Kashiwagi, S. Okumura,

K. Arakawa and T. Kamiya

“Analysis of phase bunching in a central region

of a cyclotron”

10th Annu. Meet. Part. Accel. Soc. Jpn. (2014),

500-02.

 

13C062 4-36  C

Y. Yuri, T. Ishizaka, T. Yuyama, K. Yoshida,

I. Ishibori and S. Okumura

“Formation of large-area heavy-ion uniform

beams using multipole magnets in TIARA,

JAEA”

10th Annu. Meet. Part. Accel. Soc. Jpn. (2014)

138-42 [in Japanese].

13C063 4-36, 4-37  C

Y. Yuri, T. Ishizaka, T. Yuyama,

I. Ishibori and S. Okumura

“Ion-Irradiation Response of Gafchromic Films

and their Application to the Measurement of the
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Transverse Beam Intensity Distribution”

Proc. North Am. Part. Accel. Conf.

NA-PAC’13 [Pasadena, USA] (2013/09-10)

1388-90.

 

13C064 5-03  T, S, I

宇野 定則、千葉 敦也、山田 圭介、

横山 彰人、薄井 絢、北野 敏彦、高山 輝充、

織茂 貴雄、金井 信二、青木 勇希、

山田 尚人、石井 保行、鳴海 一雅、

佐藤 隆博、大久保 猛、奈良 孝幸

“TIARA 静電加速器の現状”

第 26 回「タンデム加速器及びその周辺技術の

研究会」報告集 [山形] (2013/07) 79-81.
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Appendix 2

List of Related Patents

13PAT001 1-03  

久保山 智司 、新藤 浩之 、飯出 芳弥 、

槙原 亜紀子（JAXA）

「シングルイベント耐性のラッチ回路」

特許番号：特許第 5339282 号 

登録日：2013 年 8 月 16 日

 

13PAT002 1-24  

永石 隆二、吉田 善行、山田 禮司、青柳 登

（原子力機構・原子力基礎工）

「貴金属の回収方法と機能材料の製造方法、

並びに機能材料を用いた強酸化性金属イオン

含有水溶液の処理方法」

登録番号：特許第 5424297 号 

登録日：2013 年 12 月 6 日

 

13PAT003 1-42  

吉村 公男、越川 博、八巻 徹也、前川 康成

（原子力機構・量子ビーム）、

猪谷 秀幸、田中 裕久、山口 進、山本 和矢

（㈱ダイハツ工業）

「アニオン伝導電解質膜及びその製造方法」

出願番号：特願 2013-269281 号 

出願日：2013 年 12 月 26 日

 

13PAT004 1-42  

吉村 公男、越川 博、八巻 徹也、浅野 雅春、

前川 康成（原子力機構・量子ビーム）、

猪谷 秀幸、田中 裕久、山口 進、山本 和矢

（㈱ダイハツ工業）

「ANION CONDUCTING ELECTROLYTE

MEMBRANE AND MANUFACTURING

METHOD THEREOF」

出願番号：US 2013/0280626 A1 

出願日：2013 年 10 月 24 日

 

13PAT005 2-03  

鈴木 太郎、瀬古 典明、玉田 正男、

佐伯 誠一、稲富 直彦（原子力機構・量子ビ

ーム）

「金属捕集材」

出願番号：特願 2013-065992 号 

出願日：2013 年 3 月 27 日

 

13PAT006 2-03  

岩撫 暁生、瀬古 典明、保科 宏行、

植木 悠二、佐伯 誠一（原子力機構・量子ビ

ーム）

「布状の放射性物質吸着材及びその製造方法」

登録番号：特許第 8476188 号 

登録日：2013 年 7 月 2 日

 

13PAT007 3-32  

渡辺 智、橋本 和幸（原子力機構・量子ビー

ム）、飯田 康彦、花岡 宏史、遠藤 啓吾（群

馬大）

「抗体標識が可能な無担体 177Lu の分離精製

法」

特許番号：特許第 5376130 号 

取得日：2013 年 10 月 4 日

 

13PAT008 4-03  

杉本 雅樹、出崎 亮、吉川 正人、（原子力機

構・量子ビーム）関 修平、渡辺 省伍（大阪

大院）

「ナノファイバー及びその製造法」

特許番号：特許第 5419001 号 

取得日：2013 年 11 月 29 日
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13PAT009 4-07  

田口 富嗣、樹神 克明、社本 真一（原子力機

構・量子ビーム）

「アモルファス炭化ケイ素ナノチューブの製

造方法」

特許番号：特許第 5322054 号 

取得日：2013 年 7 月 26 日

 

13PAT010 4-09  

花泉 修、三浦 健太（群馬大・理工学）、

吉川 正人、山本 春也、杉本 雅樹（原子力機

構・量子ビーム）

「青色発光部材の製造方法」

特許番号：特許第 5331961 号 

登録日：2013 年 8 月 9 日

 

13PAT011 4-28  

酒井 卓郎、飯倉 寛、野島 健大、山本 博之、

松林 政仁、安田 良（原子力機構・量子ビー

ム）

「放射線検出用蛍光板の製造方法」

出願番号：特願 2014-036368 号 

出願日：2014 年年 2 月 27 日

 

13PAT012 4-37  

百合 庸介、湯山 貴裕、石坂 知久、

石堀 郁夫、奥村 進（原子力機構・高崎研）、

前川 康成、越川 博、八巻 徹也、浅野 雅春(原

子力機構・量子ビーム）、古山 了、

森山 順一、長井 陽三（日東電工㈱）、

「多孔性高分子フィルムの製造方法および多

孔性高分子フィルム」

公開番号：特開 2013-227548 号 

公開日：2013 年 11 月 7 日

 

13PAT013 4-39  

千葉 敦也、薄井 絢、山田 圭介（原子力機構・

高崎研）

「フラーレン及び有機高分子の負イオンビー

ム生成方法」

出願番号：特願 2014-058079 号 

出願日：2014 年 3 月 20 日

13PAT014 4-44  

平田 浩一（産総研）、斎藤 勇一、鳴海 一雅、

千葉 敦也、山田 圭介（原子力機構・高崎研）

「粒子分析法および粒子分析装置」

出願番号：特願 2013-104507 号 

出願日：2013 年 5 月 16 日
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Appendix 3

List of Related Press-release and Television Broadcasting

13NP001 1-08  

ダイヤモンドを用いて量子コンピュータの実現

に不可欠な量子エラー訂正に成功～量子情

報デバイスの実用化・量子コンピューティング

の実現に前進～

2014 年 1 月 29 日プレス発表。

経産業新聞、毎日新聞に掲載。

 

13NP002 2-03  

倉敷繊維加工株式会社と共同でプレス発表

「被災地域の復興の推進に向けた水の安心

の確保 －福島県双葉郡川内村で実施した

セシウム除去用給水器のモニター試験結果

について」

2014 年 3 月 27 日プレス発表。

 

13NP003 2-04  

原子力機構・倉敷繊維加工

（給水器の用いた吸着材の開発者）（共同開

発者）

「被災地域の復興の推進に向けた給水器の

開発」

2014 年 3 月 27 日プレス発表

原子力産業新聞、上毛新聞、日刊工業新聞、

繊維ニュース（新聞）に掲載。

NHK福島で放映。

 

13NP004 4-03  

大阪大学、原子力機構、阿南工業高等専門

学校、東北大学

「莫大な表面積を持つ世界一細いタンパク質

の紐の形成に成功」

2014 年 4 月 25 日（プレス投げ込み）、

報道解禁 4 月 28 日。
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Symbol used in the Appendix 1 to 3

An example of symbol expression is written as following.

13 J 116 4-48 T

① ② ③ ④-⑤ ⑥

① Number of last two orders in fiscal year
② Kind of publication

J : Publication in Journal
C : Publication as Proceedings
NP : Press-Release (Newspaper)
TV : Television Broadcasting
PA : Patent

③ Consecutive numbers for the kind of publication
④-⑤ Paper number
④ Classification number of research field

1 : Space, nuclear and energy engineering
2 : Environment conservation and resource exploitation
3 : Medical and biotechnological application
4 : Advanced materials, analysis and novel technology

⑤ Consecutive number every research field
⑥ Accelerators or irradiation facilities utilized for the research

C : AVF Cyclotron
T : 3 MV Tandem Electrostatic Accelerator
S : 3 MV Single-ended Electrostatic Accelerator
I : 400 kV Ion Implanter
E : 2 MV Electron Accelerator
G : Co-60 Gamma-ray Irradiation Facilities
O : Off-line (Research without the utilization of irradiation facilities)
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Joint
Res.

Entr.
Res.

Coop.
Res.

JAEA
Inter.

Ext.
Use C T S I E G Joint

Res.
Entr.
Res.

Coop.
Res.

JAEA
Inter.

Ext.
Use C T S I E G

1-01 ● ◎ ◎ ◎ ◎ 1-48 ● ◎ ◎

1-02 ● ◎ ◎ ◎ ◎ 1-49 ● ◎ ◎

1-03 ● ◎

1-04 ● ◎ ◎ ◎ 2-01 ● ◎

1-05 ● ◎ 2-02 ● ◎

1-06 ● ◎ 2-03 ● ◎

1-07 ● ◎ 2-04 ● ◎ ◎

1-08 ● ◎ 2-05 ● ◎

1-09 ● ◎ ◎ 2-06 ● ◎

1-10 ● ◎ 2-07 ● ◎ ◎

1-11 ● ◎ 2-08 ● ◎

1-12 ● ◎ 2-09 ● ◎

1-13 ● ◎

1-14 ● ◎ 3-01 ● ◎ ◎

1-15 ● ◎ 3-02 ● ◎

1-16 ● ◎ 3-03 ● ◎

1-17 ● ◎ 3-04 ● ◎

1-18 ● ◎ 3-05 ● ◎ ◎

1-19 ● ◎ 3-06 ● ◎

1-20 ● ◎ 3-07 ● ◎

1-21 ● ◎ 3-08 ● ◎

1-22 ● ◎ 3-09 ● ◎

1-23 ● ◎ 3-10 ● ◎

1-24 ● ◎ 3-11 ● ◎

1-25 ● ◎ 3-12 ● ◎

1-26 ● ◎ 3-13 ● ◎

1-27 ● ◎ 3-14 ● ◎

1-28 ● ◎ 3-15 ● ◎

1-29 ● ◎ 3-16 ● ◎

1-30 ● ◎ 3-17 ● ◎

1-31 ● ◎ ◎ ◎ 3-18 ● ◎

1-32 ● ◎ ◎ ◎ 3-19 ● ◎ ◎

1-33 ● ◎ ◎ ◎ 3-20 ● ◎ ◎

1-34 ● ◎ ◎ ◎ 3-21 ● ◎

1-35 ● ◎ ◎ ◎ 3-22 ● ◎

1-36 ● ◎ ◎ ◎ 3-23 ● ◎

1-37 ● ◎ 3-24 ● ◎

1-38 ● ◎ ◎ ◎ 3-25 ● ◎

1-39 ● ◎ 3-26 ● ◎

1-40 ● ◎ 3-27 ● ◎

1-41 ● ◎ ◎ 3-28 ● ◎

1-42 ● ◎ 3-29 ● ◎

1-43 ● ◎ 3-30 ● ◎

1-44 ● ◎ 3-31 ● ◎

1-45 ● ◎ ◎ 3-32 ● ◎

1-46 ● ◎ 3-33 ● ◎

1-47 ● ◎ ◎ 3-34 ● ◎

Appendix 4 Type of Research Collaboration and Facilities Used for Research

Paper
No.

Type of Research
Collaboration*1 Irradiation Facilites*2Irradiation Facilites*2Type of Research

Collaboration*1 Paper
No.
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Joint
Res.

Entr.
Res.

Coop.
Res.

JAEA
Inter.

Ext.
Use C T S I E G Joint

Res.
Entr.
Res.

Coop.
Res.

JAEA
Inter.

Ext.
Use C T S I E G

3-35 ● ◎ 4-20 ● ◎

3-36 ● ◎ ◎ 4-21 ● ◎ ◎

3-37 ● ◎ 4-22 ● ◎

3-38 ● ◎ 4-23 ● ◎

3-39 ● ◎ 4-24 ● ◎

3-40 ● ◎ 4-25 ● ◎ ◎ ◎

3-41 ● ◎ 4-26 ● ◎

3-42 ● ◎ ◎ 4-27 ● ◎

3-43 ● ◎ ◎ 4-28 ● ◎

3-44 ● ◎ ◎ 4-29 ● ◎

3-45 ● ◎ ◎ 4-30 ● ◎

3-46 ● ◎ 4-31 ● ◎

3-47 ● ◎ 4-32 ● ◎ ◎

3-48 ● ◎ 4-33 ● ◎ ◎

3-49 ● ◎ 4-34 ● ◎ ◎

3-50 ● ◎ ◎ 4-35 ● ◎

3-51 ● ◎ ◎ 4-36 ● ◎

3-52 ● ◎ 4-37 ● ◎

3-53 ● ◎ 4-38 ● ◎

3-54 ● ◎ 4-39 ● ◎ ◎ ◎

4-40 ● ◎ ◎ ◎

4-01 ● ◎ ◎ 4-41 ●OL ◎

4-02 ● ◎ 4-42 ●OL

4-03 ● ◎ 4-43 ● ◎

4-04 ● ◎ 4-44 ● ◎ ◎

4-05 ● ◎ 4-45 ● ◎

4-06 ● ◎ ◎ 4-46 ● ◎

4-07 ● ◎ ◎ 4-47 ● ◎

4-08 ● ◎ ◎ 4-48 ● ◎

4-09 ● ◎ ◎

4-10 ● ◎ ◎ 5-01 ◎ ◎ ◎ ◎

4-11 ● ◎ 5-02 ◎

4-12 ● ◎ 5-03 ◎ ◎ ◎

4-13 ● ◎ 5-04 ◎ ◎

4-14 ● ◎ 5-05 ◎ ◎

4-15 ● ◎ 5-06 ◎ ◎ ◎ ◎

4-16 ● ◎ 5-07 ◎ ◎ ◎ ◎

4-17 ● ◎ 5-08 ◎ ◎ ◎ ◎ ◎ ◎

4-18 ● ◎ 5-09 ◎ ◎ ◎ ◎ ◎ ◎

4-19 ● ◎ Total 64 2 17 66 11 74 37 35 29 26 48
*1 Type of Research Collaboration

Coop. Res. : Cooperative research with plural universities

Joint Res. : Joint research with external users
Entr. Res. : Research entrusted to JAEA

Irradiation Facilites*2
Paper
No.

Paper
No.

Irradiation Facilites*2Type of Research
Collaboration*1

Type of Research
Collaboration*1

T : 3 MV Tandem Electrostatic Accelerator

I : 400 kV Ion Implanter
S : 3 MV Single-ended Electrostatic Accelerator

C : AVF Cyclotron

*2 Utilization of Irradiation Facilities

through The University of Tokyo
JAEA Inter. : JAEA internal use

facilities)

Ext. Use : Common use based on two programs of

Infrastructure" supported from MEXT

"JAEA-facility-use" and "Creation of Research
Platforms and Sharing of Advanced Research OL : Off line (Research without the use of irradiation

G : Co-60 Gamma-ray Irradiation Facilities
E : 2 MV Electron Accelerator
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Appendix 5 Examples of Typical Abbreviation Name for Organizations
in Japan Atomic Energy Agency (JAEA)

◆Directorate, Center, Institute, etc.

QuBS（量子ビーム応用研究部門）: Quantum Beam Science Directorate

NSED（原子力基礎工学研究部門）: Nuclear Science and Engineering Directorate

FRDD（核融合研究開発部門）: Fusion Research and Development Directorate

GIRDD（地層処分研究開発部門）: Geological Isolation Research and Development Directorate

ANSRD（次世代原子力システム研究開発部門）: Advanced Nuclear System Research and Development

Directorate

NCBD（バックエンド推進部門）：Nuclear Cycle Backend Directorate

NSRC（安全研究センター）: Nuclear Safety Research Center

NFCEL（核燃料サイクル工学研究所）: Nuclear Fuel Cycle Engineering Laboratories

NERCC（原子力エネルギー基盤連携センター）: Nuclear Engineering Research Collaboration Center

NHARC（原子力水素・熱利用研究センター）: Nuclear Hydrogen and Heat Application Research Center

J-PARC（J-PARCセンター）: J-PARC Center

TARRI（高崎量子応用研究所）: Takasaki Advanced Radiation Research Institute

NSRI（原子力科学研究所）: Nuclear Science Research Institute

ORDC（大洗研究開発センター）: Oarai Research and Development Center

KPSI（関西光科学研究所）: Kansai Photon Science Institute

◆Division, Unit, Department, etc.

・量子ビーム応用研究部門、環境・産業応用量子ビーム技術研究ユニット

⇒ Environment and Industrial Materials Research Division, QuBS, JAEA

・量子ビーム応用研究部門、医療・バイオ応用量子ビーム技術研究ユニット

⇒ Medical and Biotechnological Application Division, QuBS, JAEA

・量子ビーム応用研究部門、量子ビーム材料評価・構造制御技術研究ユニット

⇒ Materials Science Research Division, QuBS, JAEA

・量子ビーム応用研究部門、レーザー応用技術研究ユニット

⇒ Laser Application Technology Division, QuBS, JAEA

・原子力基礎工学研究部門、環境・放射線科学ユニット

⇒ Division of Environment and Radiation Sciences, NSED, JAEA

・原子力基礎工学研究部門、燃料・材料工学ユニット

⇒ Division of Fuels and Materials Engineering, NSED, JAEA

・原子力基礎工学研究部門、原子力化学ユニット

⇒ Division of Chemistry for Nuclear Engineering, NSED, JAEA

・核融合研究開発部門、ITER プロジェクトユニット

⇒ ITER Project Unit, FRDD, JAEA
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・核融合研究開発部門、トカマクシステム技術開発ユニット

⇒ Tokamak System Technology Unit, FRDD, JAEA
・核融合研究開発部門、六ヶ所 BA プロジェクトユニット

 ⇒ Rokkasho BA Project Unit, FRDD, JAEA

・先端基礎研究センター

⇒ Advanced Science Research Center, JAEA

・原子力科学研究所、放射線管理部

⇒ Department of Radiation Protection, NSRI, JAEA

・原子力科学研究所、福島技術開発特別チーム

⇒ Fukushima Project Team, NSRI, JAEA

・大洗研究開発センター、高速実験炉部

⇒ Experimental Fast Reactor Department, ORDC, JAEA

・大洗研究開発センター、福島燃料材料試験部

⇒ Fukushima Fuels and Materials Department, ORDC, JAEA

・原子力水素・熱利用研究センター、水素利用研究開発ユニット

⇒ Hydrogen Application Research and Development Division, NHARC, JAEA

・高崎量子応用研究所、放射線高度利用施設部

⇒ Department of Advanced Radiation Technology, TARRI, JAEA

・J-PARC センター、加速器ディビジョン

⇒ Accelerator Division, J-PARC, JAEA

・J-PARC センター、安全ディビジョン

⇒ Safety Division, J-PARC, JAEA

・安全研究センター、軽水炉長期化対応研究ユニット

⇒ LWR Long-term Reliability Research Unit, NSRC, JAEA

・地層処分研究開発部門、地層処分基盤研究開発ユニット

⇒ Geological Isolation Research Unit, GIRDD, JAEA

・核燃料サイクル工学研究所、サイクル工学試験部

⇒ Nuclear Cycle Engineering Department, NFCEL, JAEA

・核燃料サイクル工学研究所、プルトニウム燃料技術開発センター

⇒ Plutonium Fuel Development Center, NFCEL, JAEA

・核燃料サイクル工学研究所、再処理技術開発センター

⇒ Tokai Reprocessing Technology Development Center, NFCEL, JAEA

・核燃料サイクル工学研究所、福島技術開発試験部

⇒ Department of Fukushima Technology Development, NFCEL, JAEA

・次世代原子力システム研究開発部門、燃料材料技術開発ユニット

⇒ Fast Reactor Fuels and Materials Technology Development Unit, ANSRD, JAEA

・バックエンド推進部門、バックエンド技術開発ユニット

⇒ Nuclear Cycle Backend Technology Development Unit, NCBD, JAEA

・産学連携推進部

⇒ Industrial Collaboration Promotion Department, JAEA



国際単位系（SI）

乗数　 接頭語 記号 乗数　 接頭語 記号

1024 ヨ タ Ｙ 10-1 デ シ d
1021 ゼ タ Ｚ 10-2 セ ン チ c
1018 エ ク サ Ｅ 10-3 ミ リ m
1015 ペ タ Ｐ 10-6 マイクロ µ
1012 テ ラ Ｔ 10-9 ナ ノ n
109 ギ ガ Ｇ 10-12 ピ コ p
106 メ ガ Ｍ 10-15 フェムト f
103 キ ロ ｋ 10-18 ア ト a
102 ヘ ク ト ｈ 10-21 ゼ プ ト z
101 デ カ da 10-24 ヨ ク ト y

表５．SI 接頭語

名称 記号 SI 単位による値

分 min 1 min=60s
時 h 1h =60 min=3600 s
日 d 1 d=24 h=86 400 s
度 ° 1°=(π/180) rad
分 ’ 1’=(1/60)°=(π/10800) rad
秒 ” 1”=(1/60)’=(π/648000) rad

ヘクタール ha 1ha=1hm2=104m2

リットル L，l 1L=11=1dm3=103cm3=10-3m3

トン t 1t=103 kg

表６．SIに属さないが、SIと併用される単位

名称 記号 SI 単位で表される数値

電 子 ボ ル ト eV 1eV=1.602 176 53(14)×10-19J
ダ ル ト ン Da 1Da=1.660 538 86(28)×10-27kg
統一原子質量単位 u 1u=1 Da
天 文 単 位 ua 1ua=1.495 978 706 91(6)×1011m

表７．SIに属さないが、SIと併用される単位で、SI単位で
表される数値が実験的に得られるもの

名称 記号 SI 単位で表される数値

キ ュ リ ー Ci 1 Ci=3.7×1010Bq
レ ン ト ゲ ン R 1 R = 2.58×10-4C/kg
ラ ド rad 1 rad=1cGy=10-2Gy
レ ム rem 1 rem=1 cSv=10-2Sv
ガ ン マ γ 1γ=1 nT=10-9T
フ ェ ル ミ 1フェルミ=1 fm=10-15m
メートル系カラット 1メートル系カラット = 200 mg = 2×10-4kg
ト ル Torr 1 Torr = (101 325/760) Pa
標 準 大 気 圧 atm 1 atm = 101 325 Pa

1cal=4.1858J（｢15℃｣カロリー），4.1868J
（｢IT｣カロリー）4.184J（｢熱化学｣カロリー）

ミ ク ロ ン µ 1 µ =1µm=10-6m

表10．SIに属さないその他の単位の例

カ ロ リ ー cal

(a)SI接頭語は固有の名称と記号を持つ組立単位と組み合わせても使用できる。しかし接頭語を付した単位はもはや
　コヒーレントではない。
(b)ラジアンとステラジアンは数字の１に対する単位の特別な名称で、量についての情報をつたえるために使われる。

　実際には、使用する時には記号rad及びsrが用いられるが、習慣として組立単位としての記号である数字の１は明
　示されない。
(c)測光学ではステラジアンという名称と記号srを単位の表し方の中に、そのまま維持している。

(d)ヘルツは周期現象についてのみ、ベクレルは放射性核種の統計的過程についてのみ使用される。

(e)セルシウス度はケルビンの特別な名称で、セルシウス温度を表すために使用される。セルシウス度とケルビンの

　 単位の大きさは同一である。したがって、温度差や温度間隔を表す数値はどちらの単位で表しても同じである。

(f)放射性核種の放射能（activity referred to a radionuclide）は、しばしば誤った用語で”radioactivity”と記される。

(g)単位シーベルト（PV,2002,70,205）についてはCIPM勧告2（CI-2002）を参照。

（a）量濃度（amount concentration）は臨床化学の分野では物質濃度

　　（substance concentration）ともよばれる。
（b）これらは無次元量あるいは次元１をもつ量であるが、そのこと
 　　を表す単位記号である数字の１は通常は表記しない。

名称 記号
SI 基本単位による

表し方

秒ルカスパ度粘 Pa s m-1 kg s-1

力 の モ ー メ ン ト ニュートンメートル N m m2 kg s-2

表 面 張 力 ニュートン毎メートル N/m kg s-2

角 速 度 ラジアン毎秒 rad/s m m-1 s-1=s-1

角 加 速 度 ラジアン毎秒毎秒 rad/s2 m m-1 s-2=s-2

熱 流 密 度 , 放 射 照 度 ワット毎平方メートル W/m2 kg s-3

熱 容 量 , エ ン ト ロ ピ ー ジュール毎ケルビン J/K m2 kg s-2 K-1

比熱容量，比エントロピー ジュール毎キログラム毎ケルビン J/(kg K) m2 s-2 K-1

比 エ ネ ル ギ ー ジュール毎キログラム J/kg m2 s-2

熱 伝 導 率 ワット毎メートル毎ケルビン W/(m K) m kg s-3 K-1

体 積 エ ネ ル ギ ー ジュール毎立方メートル J/m3 m-1 kg s-2

電 界 の 強 さ ボルト毎メートル V/m m kg s-3 A-1

電 荷 密 度 クーロン毎立方メートル C/m3 m-3 sA
表 面 電 荷 クーロン毎平方メートル C/m2 m-2 sA
電 束 密 度 ， 電 気 変 位 クーロン毎平方メートル C/m2 m-2 sA
誘 電 率 ファラド毎メートル F/m m-3 kg-1 s4 A2

透 磁 率 ヘンリー毎メートル H/m m kg s-2 A-2

モ ル エ ネ ル ギ ー ジュール毎モル J/mol m2 kg s-2 mol-1

モルエントロピー, モル熱容量ジュール毎モル毎ケルビン J/(mol K) m2 kg s-2 K-1 mol-1

照射線量（Ｘ線及びγ線） クーロン毎キログラム C/kg kg-1 sA
吸 収 線 量 率 グレイ毎秒 Gy/s m2 s-3

放 射 強 度 ワット毎ステラジアン W/sr m4 m-2 kg s-3=m2 kg s-3

放 射 輝 度 ワット毎平方メートル毎ステラジアン W/(m2 sr) m2 m-2 kg s-3=kg s-3

酵 素 活 性 濃 度 カタール毎立方メートル kat/m3 m-3 s-1 mol

表４．単位の中に固有の名称と記号を含むSI組立単位の例

組立量
SI 組立単位

名称 記号

面 積 平方メートル m2

体 積 立法メートル m3

速 さ ， 速 度 メートル毎秒 m/s
加 速 度 メートル毎秒毎秒 m/s2

波 数 毎メートル m-1

密 度 ， 質 量 密 度 キログラム毎立方メートル kg/m3

面 積 密 度 キログラム毎平方メートル kg/m2

比 体 積 立方メートル毎キログラム m3/kg
電 流 密 度 アンペア毎平方メートル A/m2

磁 界 の 強 さ アンペア毎メートル A/m
量 濃 度 (a) ， 濃 度 モル毎立方メートル mol/m3

質 量 濃 度 キログラム毎立法メートル kg/m3

輝 度 カンデラ毎平方メートル cd/m2

屈 折 率 (b) （数字の）　１ 1
比 透 磁 率 (b) （数字の）　１ 1

組立量
SI 基本単位

表２．基本単位を用いて表されるSI組立単位の例

名称 記号
他のSI単位による

表し方
SI基本単位による

表し方
平 面 角 ラジアン(ｂ) rad 1（ｂ） m/m
立 体 角 ステラジアン(ｂ) sr(c) 1（ｂ） m2/m2

周 波 数 ヘルツ（ｄ） Hz s-1

ントーュニ力 N m kg s-2

圧 力 , 応 力 パスカル Pa N/m2 m-1 kg s-2

エ ネ ル ギ ー , 仕 事 , 熱 量 ジュール J N m m2 kg s-2

仕 事 率 ， 工 率 ， 放 射 束 ワット W J/s m2 kg s-3

電 荷 , 電 気 量 クーロン AsC
電 位 差 （ 電 圧 ） , 起 電 力 ボルト V W/A m2 kg s-3 A-1

静 電 容 量 ファラド F C/V m-2 kg-1 s4 A2

電 気 抵 抗 オーム Ω V/A m2 kg s-3 A-2

コ ン ダ ク タ ン ス ジーメンス S A/V m-2 kg-1 s3 A2

バーエウ束磁 Wb Vs m2 kg s-2 A-1

磁 束 密 度 テスラ T Wb/m2 kg s-2 A-1

イ ン ダ ク タ ン ス ヘンリー H Wb/A m2 kg s-2 A-2

セ ル シ ウ ス 温 度 セルシウス度(ｅ) ℃ K
ンメール束光 lm cd sr(c) cd

スクル度照 lx lm/m2 m-2 cd
放射性核種の放射能（ ｆ ） ベクレル（ｄ） Bq s-1

吸収線量, 比エネルギー分与,
カーマ

グレイ Gy J/kg m2 s-2

線量当量, 周辺線量当量, 方向

性線量当量, 個人線量当量
シーベルト（ｇ） Sv J/kg m2 s-2

酸 素 活 性 カタール kat s-1 mol

表３．固有の名称と記号で表されるSI組立単位
SI 組立単位

組立量

名称 記号 SI 単位で表される数値

バ ー ル bar １bar=0.1MPa=100kPa=105Pa
水銀柱ミリメートル mmHg 1mmHg=133.322Pa
オングストローム Å １Å=0.1nm=100pm=10-10m
海 里 Ｍ １M=1852m
バ ー ン b １b=100fm2=(10-12cm)2=10-28m2

ノ ッ ト kn １kn=(1852/3600)m/s
ネ ー パ Np
ベ ル Ｂ

デ ジ ベ ル dB    

表８．SIに属さないが、SIと併用されるその他の単位

SI単位との数値的な関係は、
　　　　対数量の定義に依存。

名称 記号

長 さ メ ー ト ル m
質 量 キログラム kg
時 間 秒 s
電 流 ア ン ペ ア A
熱力学温度 ケ ル ビ ン K
物 質 量 モ ル mol
光 度 カ ン デ ラ cd

基本量
SI 基本単位

表１．SI 基本単位

名称 記号 SI 単位で表される数値

エ ル グ erg 1 erg=10-7 J
ダ イ ン dyn 1 dyn=10-5N
ポ ア ズ P 1 P=1 dyn s cm-2=0.1Pa s
ス ト ー ク ス St 1 St =1cm2 s-1=10-4m2 s-1

ス チ ル ブ sb 1 sb =1cd cm-2=104cd m-2

フ ォ ト ph 1 ph=1cd sr cm-2 104lx
ガ ル Gal 1 Gal =1cm s-2=10-2ms-2

マ ク ス ウ ｪ ル Mx 1 Mx = 1G cm2=10-8Wb
ガ ウ ス G 1 G =1Mx cm-2 =10-4T
エルステッド（ ｃ ） Oe 1 Oe　  (103/4π)A m-1

表９．固有の名称をもつCGS組立単位

（c）３元系のCGS単位系とSIでは直接比較できないため、等号「　　 」

　　 は対応関係を示すものである。

（第8版，2006年改訂）




