Wed. Mar 15, 2023

Room A

Oral presentation | VI. Fusion Energy Engineering | 601-4 Reactor
Component Technology, First Wall, Divertor, Magnet

[3A01-04] Reactor Component Technology
Chair:Atsushi Okamoto(Nagoya Univ.)
9:30 AM - 10:40 AM Room A (11 Bildg.1F 1101)

[3A01] Progress of wall recycling control using low Z
impurity powders in LHD
*Naoko Ashikawa'?, Zhen Sun®, Tetsutaro Oishi"?,
Tomoko Kawate'?, Mikiro Yoshinuma', Robert
Lunsford®, Yasuhiro Suzuki* (1. NIFS, 2. SOKENDAI, 3.
PPPL, 4. Hiroshima Univ.)
9:30 AM - 9:45 AM

[3A02] Development of Divertor Heat Removal
Component Using Tungsten-Copper Alloy
Bonding with SPS Method
*Takanori Murase', Tomohiro Morisaki'2, Yuki
Hayashi'?, Hiroaki Sakata®, Shinji Kitagaki®, Yuta
Takahashi®, Yohei Nakajima3 (1. NIFS, 2. SOKENDAI,
3, TOHO KINZOKU)
9:45 AM - 10:00 AM

[3A03] Fabrication of W/RAFM steel joint by combined
joint method
*Toyo Yamashita', Masayuki Tokitani?, Hiroyuki
Noto?, Yukinori Hamajiz, Jingjie Shen?, Suguru
Masuzaki®, Takeo Muroga?, Takashi Nozawa®, Hiroyasu
Tanigawa® (1. SOKENDAI, 2. NIFS, 3. QST)
10:00 AM - 10:15 AM

[3A04] Evaluation of conductor structure,
temperature, and magnetic field dependence of
joint resistance in mechanical edge joint for
remountable high-temperature superconducting
magnet
*Kazuya Suzuki', Satoshi Ito", Hidetoshi Hashizume”
(1. Tohoku University)
10:15 AM - 10:30 AM

Oral presentation | VI. Fusion Energy Engineering | 601-4 Reactor
Component Technology, First Wall, Divertor, Magnet/601-5 Fusion
Neutronics/601-6 Fusion Reactor System, Design, Application

[3A05-09] Reactor Components and Risk

Assessment
Chair:Naoko Ashikawa(NIFS)
10:40 AM - 12:00 PM Room A (11 Bildg.1F 1101)

[3A05] Effect of target cooling for long time heat flux
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monitoring
*Hiroto Matsuura®, Son Xuan Nhat Bui® (1. Osaka
Metropolitan University, 2. Osaka Prefecture
University)
10:40 AM - 10:55 AM

[3A06] Development of gas pressure distribution
calculation method applicable to divertor
exhaust path
*Atsushi Okamoto’, Konan Yagasaki', Minami
Sugimoto', Shunya Higuchi', Muneo Koike', Koki Sato’,
Yuto Yamada', Takaaki Fujita' (1. Nagoya Univ.)
10:55 AM -11:10 AM

[3A07] Experimental Study on Li fire with the heat
insulator employed in the liquid Li target loop
of a fusion neutron source
*Shunsuke Kenjo', Makoto Oyaidzu®, Kazuhiro Obata’,
Kentaro Ochiai', Satoshi Sato' (1. QST)
11:10 AM - 11:25 AM

[3A08] Study on inner flow structure of high-speed Li
jet flowing along in concave channel
*Daichi Hagari', Takafumi OKITA', Eiji HOASHI" (1.
OSAKA UNIVERSITY)
11:25 AM - 11:40 AM

[3A09] Informing a Fusion Regulatory Framework via
Radiation Risk Studies
*Takashi Ino", Satoshi Konishi', Gérald Degreef1, Colin
Baus', Paul Barron’, Reuben Holmes'? (1. Kyoto
Fusioneering, 2. UTokyo)
11:40 AM - 11:55 AM

Oral presentation | IV. Nuclear Plant Technologies | 401-3 Reactor
Design, Construction and Examination of Nuclear Power Station,
Aseismatic Design, Nuclear Ship

[3C01-05] Design and Inspection of Nuclear

Power Plant
Chair:kazuhito asano(Toshiba ESS)
10:30 AM - 11:55 AM Room C (11 Bildg.2F 1106)

[3C01] Study of the Postulated Crack Size based on the
Non-Destructive Inspection Results of the
Reactor Vessel
*Masakazu Tajima1, Takatoshi Hirota', Takashi Hojoz,
Ryo Nakazaki® (1. MHI, 2. KEPCO)

10:30 AM - 10:45 AM

[3C02] Development of Automatic Design System for

Piping, Air Conditioning Duct and Cable Tray



Using Al
*Shiro Takahashi, Keita Okuyama1, Junta Yamada?,

Tomoyasu Inoue?, Eisuke Wakabayashi?, Michiaki

Kurosakiz, Shonosuke Yukita® (1. Hitachi, 2. HGNE, 3.

Hitachi Industry &Control Solutions)
10:45 AM - 11:00 AM

[3C03] Development of Automatic Design System for
Piping, Air Conditioning Duct and Cable Tray
Using Al
*Junta Yamada', Tomoyasu Inoue’, Michiaki Kuroaki’,

Eisuke Wakabayashi', Shiro Takahashi?, Keita

Okuyama?, Shonosuke Yukita® (1. HGNE, 2. HITACHI,

3. Hitachi Industry &Control Solutions)
11:00 AM - 11:15 AM

[3C04] Small SFR with high flexible capability
(Mitsubishi Compact Reactor MCR)
*hiroshi sakaba’, taro kan?, yukinori usui’ (1.
Mitsubishi Heavy Industries,Ltd., 2. Mitsubishi FBR
Systems,INC.)
11:15 AM - 11:30 AM

[3C05] Decay Heat Removal System Concept and Basic
Operation of Pool-Type Sodium-Cooled Fast
Reactor
*Kenta Ichikawa', Shuhei Nakata®, Masato Ando?,
Yoshitaka Chikazawa®, Atsushi Kato? (1. MFBR, 2.
JAEA)
11:30 AM - 11:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 401-2 Operational
Management, Inspection and Maintenance of Reactor

[3C06-10] Operation Management and

Maintenance of Nuclear Power Plant
Chair:Seiji Fujiwara(TOSHIBA ESS)
2:45 PM - 4:10 PM Room C (11 Bildg.2F 1106)

[3C06] First stage of Monju decommissioning project
*Tomoharu Hamano', Yuki Shiota', Hiromi Tsuno’,
Junki Kudo' (1. Japan Atomic Enelgy Agency)
2:45PM - 3:00 PM

[3C0O7] First stage of Monju decommissioning project
*Yuki Shiota’, Tomoharu Hamano', Hiromi Tsuno’,
Junki Kudo' (1. Japan Atomic Enelgy Agency)
3:00 PM - 3:15 PM

[3C08] First stage of Monju decommissioning project
*Hiromi Tsuno', Tomoharu Hamano', Yuki Shiota’,
Junki Kudo' (1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3C09] First stage of Monju decommissioning project.
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*Junki Kudo', Tomoharu Hamano', Yuki Shiota’, Hiromi
Tsuno' (1. Japan Atomic Energy Agency)
3:30 PM - 3:45PM

[3C10] Development of an automatic maintenance

scheduling method for nuclear power plants
using integer programming

*Ryuta Hashidate', Hiroki Yada', Shigeru Takaya1,
Mari Ito?, Masaaki Suzuki® (1. JAEA, 2. Kobe Univ., 3.
Chukyo Univ.)

3:45 PM - 4:00 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-2 Radiation Physics, Radiation Detection and
Measurement

[3DO1
Chair:lk

-07] Imaging and Experiment Physics

uo Kanno(Kyoto Univ.)

10:00 AM - 11:55 AM Room D (12 Bildg.2F 1222)

[3D01] Study of Rl imaging technique using magnetic

[3D02]

[3D03]

[3D04]

field measurement method based on

perturbation angle correlation

*Taisei Ueki', Mizuki Uenomachi?, Kenji Shimazoe',

Hideki Tomita®*, Kei Kamada®, Hiroyuki Takahashi’
(1. UTokyo, 2. Kyoto Univ., 3. Nagoya Univ., 4. JST, 5.

Tohoku Univ.)

10:00 AM - 10:15 AM

*%Yb angle correlation measurement and

magnetic field response research

*Boyu Feng', Taisei Ueki', Mizuki Uenomachi®, Kenji

Shimazoe', Hiroyuki Takahashi', Hideki Tomita?, Kei

Kamada® (1. UTokyo, 2. Nagoya Univ., 3. Tohoku

Univ., 4. Kyoto Univ.)

10:15 AM - 10:30 AM

Study on image reconstruction condition for a

new clearance objects using X-ray CT technique.

*Shunya Nakasone', Taiki Yoshii'®, Kengo Shibuyaq,

Hirotaka Sakai', Takeshi Fujiwara?, Jun

Kawarabayashi® (1. Nuclear Regulation Authority, 2.

National Institute of Advanced Industrial Science and

Technology, 3. Tokyo City University)

10:30 AM - 10:45 AM

Verification of recoil electron-tracking

Compton imaging with a silicon on insulator

pixel sensor

*Mizuki Uenomachi, Qinghong ZHU?, Kenji Shimazoe?,

Hiroyuki Takahashi?, Koyo Magata®, Rikuto



Kawashima®, Ayaki Takeda®, Takeshi Tsuru’ (1. Kyoto
Univ., 2. UTokyo, 3. The Univ. of Miyazaki)
10:45 AM - 11:00 AM

[3D05] Radiation distribution measurement inside
Fukushima Daiichi Nuclear Power Station using
wavelength-resolved position-sensitive optical
fiber radiation sensor
*Yuta Terasaka', Yuki Sato', Akira Uritani? (1. JAEA,
2. Nagoya Univ.)
11:00 AM - 11:15 AM

[3D06] Energy shift observation of Rydberg atoms for
calcium isotope analysis
*Yoshihiro Iwata', Masabumi Miyabe', Katsuaki
Akaoka’, Ikuo Wakaida', Shuichi Hasegawa?® (1. JAEA,
2. UTokyo)
11:15 AM - 11:30 AM

[3D07] Evaluation of radiocarbon analytical system
based-on cavity ring-down spectroscopy using
optical-feedback quantum cascade laser
*Keisuke Saito’, Ryohei Terabayashi2'1, Volker
Sonnenschein’, Kazuki Iwamoto', Kazune Mano®, Yuta
Kawashima®, Tetsuo Furumiya®, Koji Tojo®, Kenji
Yoshida®, Hideki Tomita™® (1. Nagoya Univ., 2. The
Univ. of Tokyo, 3. Shimadzu Corp., 4. Sekisui Medical
Co., Ltd., 5. JST PRESTO)
11:30 AM - 11:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-3 Neutron Source, Neutron Technology

[3D08-13] Neutron Source and Instrument

Technology
Chair:Kaoru Sakasai(JAEA)
2:45 PM - 4:25 PM Room D (12 Bildg.2F 1222)

[3D08] Measurement of delayed neutrons from J-PARC
spallation neutron source
*Masahide Harada', Makoto Teshigawara', Motoki
Ooi', Yuji Yamaguchi®, Kenichi Oikawa', Yusuke
Tsuchikawa', Katsuhiro Haga' (1. JAEA)
2:45 PM - 3:00 PM

[3D09] Current status of development of large-area
small d-spacing multilayer neutron mirrors
*Masahiro Hino", Tatsurou Oda?, Hitoshi Endo’,
Takuya Hosobata®, Riichiro Nakamura®, Masahiro
Takeda®, Hisao Yoshinaga1, Yutaka Yamagata4 1.
Kyoto Univ., 2. Univ. of Tokyo, 3. KEK, 4. RIKEN)
3:00 PM - 3:15PM

[3D10] Technical developments of neutron spin echo
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spectroscopy for observation of a wide space-
time region
*Tatsuro Oda’, Hitoshi Endo?, Masahiro Hino® (1.
UTokyo, 2. KEK, 3. Kyoto Univ.)
3:15PM - 3:30 PM

[3D11] Study on non-destructive inspection technology
for concrete infrastructures using compact
fusion neutron sources
*Hironori Kato', Takeshi Fujiwara?, Jun Hasegawa',
Tatsuya Katabuchi®, Noriyosu Hayashizaki’ (1. Tokyo
Tech, 2. AIST)
3:30 PM - 3:45 PM

[3D12] Study of proton distribution in the backing
material of accelerator neutron source solid
target by ERDA analytical techniques
*HONGFU LIU", Naoto HAGURA', Tomohiro
KOBAYASHI?, Jun KAWARABAYASHI" (1. TCU, 2.
RIKEN)
3:45PM - 4:00 PM

[3D13] PIC-MCC analysis for high power operation of
IEC compact neutron source
*Jun Hasegawa', Kazuhiro Matsuda' (1. Tokyo Tech)

4:00 PM - 4:15 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3EO01-06] Nuclear Fission
Chair:Osamu lwamoto(JAEA)
9:30 AM - 11:05 AM Room E (12 Bildg.2F 1225)

[3E01] Primary fission yield and TKE for statistical
decay calculation using 4D-Langevin model
*Kazuki Fujio", Chikako Ishizuka', Satoshi Chiba' (1.
Tokyo Tech)
9:30 AM - 9:45 AM

[3E02] Fission mechanisms of uranium isotopes studied
by the 4D Langevin model
*Kazuya Shimada', Chikako Ishizuka’, Fedir A Ivanyukz,
Satoshi Chiba' (1. Tokyo Tech, 2. Institute for
Nuclear Research)
9:45 AM - 10:00 AM

[3EO3] Total kinetic energy of fission fragments of
mendelevium isotopes studied by the 4D
Langevin model

*Inagaki Jun’, Shimada Kazuya', Ishiduka Chikako",



Fedir Ivanyukz, Chiba Satoshi’ (1. Tokyo Institute of
Technology, 2. Institute of Nuclear Research)
10:00 AM - 10:15 AM

[3E04] TKE systematics of actinides and superheavy
nuclei
*Chikako Ishizuka', Mark Usang®, Fedir lvanyuk?,
Satoshi Chiba' (1. Tokyo Tech, 2. Institute for
Nuclear Research, 3. Malaysia Nuclear Agency)
10:15 AM - 10:30 AM

[3EOQ5] Fission yields of neutron-rich nuclei calculated
by the dynamical model
*Shoya Tanaka', Nobuya Nishimura', Itoshi Nishimura?,
Futoshi Minato®, Yoshihiro Aritomo® (1. RIKEN, 2.
Kindai Univ., 3. JAEA)
10:30 AM - 10:45 AM

[3E06] Study of fission dynamics using five-dimensional
Cassini parameters in actinide region Il
*Kazuki Okada', Takahiro Wada', Nicolae Carjan*® (1.
Kansai Univ., 2. IFIN-HH, 3. LP2i, Bordeaux Univ.)
10:45 AM - 11:00 AM
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2:45PM - 4:25 PM Room E (12 Bildg.2F 1225)

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3EO07-09] Nuclear Data Evaluation and

Application
Chair:Shinsuke Nakayama(JAEA)
11:05 AM - 11:55 AM Room E (12 Bildg.2F 1225)

[3EQ7] Evaluation of energy dependence of fission
products yields of 2*°U by Bayes deep learning
*Jingde Chen’, yuuta mukouhara®, Chikako Ishizuka’,
Satoshi Chiba' (1. Tokyo Institute of Technology)
11:05 AM - 11:20 AM

[3E08] Uncertainty evaluation of GDR peak energy and
new Skyrme parameter set
*Tsunenori INAKURA" (1. ZC, Tokyo Tech)
11:20 AM - 11:35 AM

[3E09] Study of a remote reactor monitoring system by
using reactor antineutrinos
*Karen Sasaki', Tadashi Yoshida?, Chikako Ishizuka’,
Satoshi Chiba' (1. Tokyo Tech, 2. TCU)
11:35 AM - 11:50 AM

Oral presentation | II. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology
[3E10-15] Nuclear Data for Innovative Reactors
Chair:Nobuhiro Shigyo(Kyushu Univ.)
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[3E10] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Jun-ichi Hori', Osamu lwamoto?, Tatsuya Katabuchi®,
Tadafumi Sano* (1. Kyoto Univ., 2. JAEA, 3. Tokyo
Tech., 4. Kindai Univ.)
2:45PM - 3:00 PM

[3E11] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Atsushi Kimura', Shunsuke Endo’, Shoji Nakamura',
Gerard Rovira' (1. JAEA)
3:00 PM - 3:15PM

[3E12] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Tatsuya Katabuchi', Hideto Nakano', Takaaki Ogisoq,
Yu Kodama', Kenichi Tosaka', Gerard Rovira?, Atsushi
Kimura?, Shunsuke Endo?, Shoji Nakamura® (1. Tokyo
Tech, 2. JAEA)
3:15PM- 3:30PM

[3E13] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Yoshiyuki Takahashi1, Jun-ichi Hori1, Hiroshi
Yashima', Kazushi Terada’, Yasunori Matsuo?, Takashi
Kanda 2, Tadafumi Sano® (1. Kyoto University, 2.
Kindai University)
3:30 PM - 3:45PM

[3E14] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Tadafumi Sano’, Takashi Kanda', Yasunori Matsuo’,
Shoichi lkeda', Hiroyuki Fukuda', Masaki Goto",
Atsushi Sakon', Jun-ichi Hori® (1. Kindai University,
2. Kyoto University)
3:45 PM - 4:00 PM

[3E15] Development of Nuclear Data Evaluation
Framework for Innovative Reactor
*Shinsuke Nakayama', Osamu lwamoto’ (1. JAEA)

4:00 PM - 4:15 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3F01-04] Irradiation Effects
Chair:Kenichi Fukumoto(The University of Fukui)
9:30 AM - 10:40 AM Room F (12 Bildg.3F 1232)

[3F01] Evaluation of Electron Beam Irradiation Behavior



for Polyethylene
*Yukiko Furuhashi', Yuta Mashiko', Tadashi Yamane'
(1. TEPCO HD)
9:30 AM - 9:45 AM

[3F02] Changes in strength of PNC-FMS for wrapper
tube of fast reactor by long-term thermal aging
*Koji Fujita', Yuta Shizukawa', Takashi Tanno’,
Yasuhide Yano' (1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3F03] Formation mechanism of point defect clusters in
collision cascades: large-scale molecular
dynamics simulations
*Yuting Chen’, kazunori morishita’ (1. Kyoto Univ.)
10:00 AM - 10:15 AM

[3F04] Statistical assessment of athermal point
defects in iron during neutron irradiation
*Liangfan zhu', Yuting Chen', Kazunori Morishita' (1.
Kyoto Univ.)
10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3F05-09] Light Water Reactor Materials
Chair:Kazunori Morishita(Kyoto University)
10:40 AM - 11:55 AM Room F (12 Bildg.3F 1232)

[3F05] Study on the local mechanical properties at the
interface of RPV cladding
Takashi Noro', *Ryuta KASADA Kasada', Hao Yu',
Diancheng Geng', Sosuke Kondo', Hideki Yuya?, Minako
Endo? (1. Tohoku Univ., 2. Chubu Electric Power)
10:40 AM - 10:55 AM

[3F06] Effect of Ni addition on dislocation loop
formation in Fe-Mn alloys
*Yuta Ishida', Ken-Ichi Fukumoto®, Fujii Katsuhiko?

(1. UNIVERSITY OF FUKUI, 2. Institute of Nuclear

Safety System, Inc.)
10:55 AM -11:10 AM

[3F07] Evaluation of irradiation embrittlement of a
harvested reactor pressure vessel material from
a domestic PWR plant
*Toru Oumaya’, Terumitsu Miura’', Katsuhiko Fujii',
Koji Fukuya' (1. Institute of Nuclear Safety System,
Incorporated)
11:10 AM - 11:25 AM

[3F08] Evaluation of irradiation embrittlement of a

harvested reactor pressure vessel material from
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a domestic PWR plant
*Terumitsu Miura', Toru Oumaya’, Katsuhiko Fujii1,
Koji Fukuya' (1. Institute of Nuclear Safety System)
11:25 AM - 11:40 AM

[3F09] Correlation between crack growth and corrosion
behavior of cobalt-based alloy in simulated PWR
primary water
*Takuyo Yamada', Takahiro Sasaoka?, Takumi Terachi?,
Yoshiari Kaneshima®, Kohei Kokutani®, Koji Arioka’ (1.
INSS, 2. KEPCO)
11:40 AM - 11:55 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3F10-11] Zirconium Alloys
Chair:Masafumi Nakatsuka(Zirco Technology)
2:45PM - 3:15 PM Room F (12 Bildg.3F 1232)

[3F10] Oxide Film Formation Behavior of lon-Irradiated

Zirconium Alloy

*Katsuhito Takahashi®, Yun Wang', Yasuhisa Aono’,
Takashi Mutaguchiz, Shun Shimabukuro?, Hideo
Watanabe? (1. Hitachi, 2. Kyushu Univ.)
2:45PM - 3:00 PM

[3F11] Evaluation of irradiation induced hardness and
microstructure of Zry-2 under applied stress (2)
*Luwei Xue', Hideo Watanabe' (1. Kyushu Univ.)
3:00 PM - 3:15 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3F12-14] Ceramics
Chair:Ryuta KASADA Kasada(Tohoku Univ.)
3:15 PM - 4:00 PM Room F (12 Bildg.3F 1232)

[3F12] Effect of high temperature ion irradiation on
swelling and microstructure of Liquid Phase
Sintering SiC
*Yansong Zhong', Baopu Wang', Yina Du', Kanjiro
Kawasaki’, Fujio Shinoda’, Yasunori Hayashi1, Tatsuya
Hinoki' (1. Kyoto Univ.)
3:15PM - 3:30 PM

[3F13] Effects of Irradiation Temperature and Fluence
on Mechanical Properties and Surface Residual
Stress of SiC
*Baopu WANG', Yansong ZHONG', Yina DU", Kanjiro
KAWASAKI", Fujio SHINODA", Yasunori HAYASHI',



Tatsuya HINOKI" (1. Kyoto Univ.)
3:30 PM - 3:45PM

[3F14] X-ray Absorption Spectroscopy Study of
Cationic Disorder in Spinel Structure Induced on
Swift Heavy lon Irradiations
*Satoru Yoshioka', Tomokazu Yamamoto', Kazuhiro
Yasuda', Syo Matsumua?, Eiichi Kobayashi?, Koji
Okudaira®, Norito Ishikawa® (1. Kyushu Univ., 2. NIT
Kurume college, 3. SAGA Light Source, 4. Chiba Univ.,
5. JAEA)
3:45PM - 4:00 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3F15-16] Non-destructive inspection
Chair:Katsuhito Takahashi(Hitachi)
4:00 PM - 4:30 PM Room F (12 Bildg.3F 1232)

[3F15] Development of visual inspection technology of
pellets using machine learning
*Kenta Goto', Shun Hirooka®, Yuta Horii', Shinya
Nakamichi', Tatsutoshi Murakami’, Kimikazu
Shibanuma', Takanori Ono’, Kazuya Yamamoto',
Nobuhiro Hatanaka®, Kazuyuki Okumura' (1. JAEA)
4:00 PM - 4:15 PM

[3F16] Preliminary experiments for the development of
fuel debris sorting technology by hammering
method
*Masafumi Nakatsuka', Yoichi Endo?, Toru Higuchiz,
Masaya Kumagais, Ken Kurosaki® (1. Zirco Technology,
2. NFD, 3. Kyoto Univ.)
4:15PM - 4:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[3G01-03] Geological Environment

Chair:Tatsumi Arima(Kyushu Univ.)

9:45 AM - 10:35 AM Room G (13 Bildg.1F 1311)

[3G01] Porosity and Permeability changes with Solute
Deposition Caused a drying processes around
the repository
*Kanta Hongo', Tsugumi Seki’, Taiji Chida’, Yuichi
NIIBORI" (1. Tohoku University)

9:45 AM - 10:00 AM
[3G02] Adsorption of Metal lons on a Pre-Neogene

Sedimentary Rock
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*Linyi Hou', Kanako Toda', Takumi Saito" (1.
UTokyo)
10:00 AM - 10:15 AM

[3G03] Study on the treatment of changes in
topography and repository depth due to uplift
and erosion in nuclide migration evaluation
*Satsuki Kabasawa', Michihito Sakamoto?, Yuta
Takahashi', Masaaki Yamaguchi' (1. JAEA, 2. Tokai
Univ.)
10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[3G04-08] Migration/Sorption

Chair:Masaki Takeda(JAEA)
10:35 AM - 12:00 PM Room G (13 Bildg.1F 1311)

[3G04] Migration of elements in bentonite as filtering
media
*Kazuya ldemitsu’, Yaohiro Inagaki', Tatsumi Arima’

(1. Kyushu university, Faculty of engineering)

10:35 AM - 10:50 AM

[3G05] Effect of Magnesium on the interaction
between Europium and Calcium-Silicate-Hydrate
under the Condition Saturated with Saline
Groundwater
*Ryo Tahara', Tsugumi Seki’, Taiji Chida®, Yuichi
Niibori' (1. Tohoku Univ.)
10:50 AM - 11:05 AM

[3G06] Estimation of Deposition Behavior of
Supersaturated Silicic Acid in the Presence of
Magnesium lons with Considering Temperature
of Disposal Environment
*Masahide Izumiuraﬂ, Taiji Chida1, Tsugumi Seki1,
Yuichi Niibori' (1. Tohoku Univ.)
11:05 AM - 11:20 AM

[3G07] Temperature dependencies of sorption behavior
of cations onto biotite flakes
*Rintaro Kobayashi', Taiji Chida", Tsugumi Seki',
Yuichi Niibori' (1. Tohoku Univ.)
11:20 AM - 11:35 AM

[3G08] Study on elucidation of the mechanism of
concrete contamination by radioactive
materials and estimation of contamination
distribution (15)
*Kazuo Yamada', Norio Muranaka?, Keita Himori?,
Hideyuki Hokora®, Sayuri Tomita®, Haruka Aihara®,

Yasumasa Tojoz, Yoshifumi Hosokawa®, Go Igarashié,



Ippei Maruyama’ (1. NIES, 2. Hokkaido Univ., 3.
Taiheiyo Consultant, 4. JAEA, 5. Taiheiyo Cement, 6.
Nagoya Univ., 7. UTokyo)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[3G09-13] Waste
Chair:Taiji Chida(Tohoku Univ.)
2:45PM - 4:10 PM Room G (13 Bildg.1F 1311)

[3G09] Mortar filling solidification of aluminum metal
contained in low-level radioactive waste
*Hideaki Nishiura®, Mitsunori Hanabata', Masashi
Kitamura', Masatsugu Kato', Mitsuru Iwasaki?,
Mitsushi Motoyama® (1. The Kansai Electric Power
Co., Inc., 2. Tohoku Electric Power Co., Inc., 3. JGC
HOLDINGS CORPORATION)
2:45PM - 3:00 PM

[3G10] Mortar filling solidification of aluminum metal
contained in low-level radioactive waste
*mitsushi motoyama', mitsunori hanabata?, masatsugu
kato?, mitsuru iwasaki® (1. JGC, 2. KEPCO, 3.
Tohoku-EPCO)
3:.00PM - 3:15PM

[3G11] Development of a New Theoretical Scaling
Factor Method for Estimation of Fuel Debris
Difficult-to-Analyze Nuclide Inventory
*Masahiro Sakamoto'?, Keisuke Okumura’, Junichi
Kaneko®', Masato Mizokami®, Shinya Mizokami® (1.
JAEA, 2. Hokkaido Univ., 3. TEPCO HD)
3:15PM - 3:30 PM

[3G12] The Effect of Structural Interaction of
Radionuclides and Sodium Alkalinized
Metakaolin-Based Geopolymer on Leakage from
Host Matrix
*ANIL CAN YILDIRIM", KANAKO TODA", TAKUMI
SAITO" (1. University of Tokyo)

3:30 PM - 3:45PM

[3G13] In-situ measurement of density distribution of
buffer material swelling process using X-ray
Computed Tomography
*Norihisa OSAWA', Tomoko ISHII"2, Kenji ISHII?,
Daisuke HAYASHI*, Yuichi NIIBORI? (1. Taiheiyo
Consultant, 2. Tohoku Univ., 3. KAJIMA, 4, RWMC)
3:45PM - 4:00 PM
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Room |

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3101-04] Nuclide Adsorption and Separation 1
Chair:Masashi Murakami(JAEA)

10:00 AM - 11:05 AM Room | (13 Bildg.1F 1313)

[3101] Study of penetration and leaching behavior for
Cs-contaminated concrete
*Kosuke Kondo', Isamu Sato’, Kunihisa Nakajima2 (1.
Tokyo City University, 2. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

[3102] Adsorption behavior of aerosols derived from
cesium compounds on epoxy resin
*Daiki Fujino', Haruaki Matsuura’, Isamu Sato' (1.
TCU)
10:15 AM - 10:30 AM

[3103] Investigation of local structure and chemical
state of lanthanide-NTA amide complex using
XAFS and multiple scattering calculations
*Kazuki Minowa', Sou Watanabe?, Yasutoshi Ban?,
Masahiko Nakase®, Shinta Watanabe®, Haruaki
Matsuura’ (1. Tokyo City Univ., 2. JAEA, 3. Tokyo
Tech.)
10:30 AM - 10:45 AM

[3104] Decontamination of alkali chloride baths
containing nuclear materials by precipitation
*Yuri Yamamoto', Youko Takahatake?, Sou Watanabe?,
Masayuki Watanabe?, Haruaki Matsuura' (1. TCU, 2.
JAEA)
10:45 AM - 11:00 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3105-07] Nuclide Adsorption and Separation 2
Chair:Tatsuro Matsumura(JAEA)

11:05 AM - 11:55 AM Room | (13 Bildg.1F 1313)

[3105] Electrochemical boosting the uptake
performance of Prussian blue for Platinum group
elements
Koki Watanabe', Masato Nakaya', Yasutaka Kitagawa?,
*Jun Onoe’ (1. Nagoya University, 2. Osaka
University)

11:05 AM - 11:20 AM

[3106] Electrochemical boosting the uptake

performance of Prussian blue for Platinum group

elements



*Yasutaka Kitagawa', Taigo Kamimura®, Koki
Watanabe?, Masato Nakayaz, Jun Onoe? (1. Osaka
University, 2. Nagoya University)
11:20 AM - 11:35 AM

[3107] Uranium separation from simulated silica sludge
using Na,COjy solution
*Yuya Kuroki', Noriko Asanuma’, Shin-ichi Kobayashiz,
Satoshi Fukada?, Keiji Suzuki®, Hideshi Fujinaga® (1.
Tokai Univ., 2. Japan Society of Newer Metals, 3.
Former Japan Society of Newer Metals)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3108-11] Nuclide Adsorption and Separation 3
Chair:Jun Onoe(Nagoya Univ.)
2:45 PM - 3:50 PM Room | (13 Bildg.1F 1313)

[3108] Adsorption behaviors of a 2D covalent organic
framework toward Pd(ll) in acid solution
*Hao Wu', Seong-Yun Kim' (1. TOHOKU UNIVERSITY)
2:45PM - 3:00 PM

[3109] Extraction Behavior of Pd(Il) from Aqueous
Nitric Acid Solutions with Tridentate Pincer-
type Extractants Showing Coordination
Isomerism
*Tasuku Orino’, Yueming Cao', Koichiro Takao' (1.
Laboratory for Zero-Carbon Energy, Tokyo Tech)
3:00 PM - 3:15PM

[3110] Influence Examination of Coexistence
Components on Adsorption Performance of
Powder Adsorbent for Treatment of
Contaminated Water at Fukushima Daiichi
Nuclear Power Station
*Akira Tsutsumiguchi’, Kazushige Ishida’ (1. Hitachi)
3:15PM - 3:30 PM

[3111] Calculation of economics of volume reduction
process for fly ash produced in thermal
treatment of radioactively contaminated off-
site incineration residue
*Kenichi Arima’, Kazuto Endo', Masahiro Osako' (1.
National Institute of Environmental Studies)

3:30 PM - 3:45PM

Oral presentation | IIl. Fission Energy Engineering | 303-1 Reactor
Instrumentation, Instrumentation System, Reactor Control/303-2
Remote Control, Robotics, Image Processing
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[3J01-05] Anomaly Detection Technique and

Robot
Chair:Akio Gofuku(Okayama Univ.)
10:30 AM - 11:55 AM Room J (13 Bildg.2F 1321)

[3J01] Investigation on anomaly detection technique
for cooling system device of sodium fast reactor
by acoustic method
*kosuke Aizawa’, Yoshitaka Chikazawa', Yoshitaka
Ueki® (1. JAEA, 2. Osaka Univ.)

10:30 AM - 10:45 AM

[3J02] Investigation on anomaly detection technique
for cooling system device of sodium fast reactor
by acoustic method
*Nao Mikami', Yoshitaka Ueki', Masahiko Shibahara',
Kosuke Aizawa® (1. Osaka Univ., 2. JAEA)

10:45 AM - 11:00 AM

[3J03] Investigation on anomaly detection technique
for cooling system device of sodium fast reactor
by acoustic method
*Shota Tanaka', Yoshitaka Ueki', Masahiko Shibahara’,
Kosuke Aizawa® (1. Osaka Univ., 2. JAEA)

11:00 AM - 11:15 AM

[3J04] Investigation on anomaly detection technique
for cooling system device of sodium fast reactor
by acoustic method
*Yoshitaka Ueki™*, Shunsaku Hashimoto', Masahiko
Shibahara', Kosuke Aizawa® (1. Osaka Univ., 2. JAEA,
3. TUS)

11:15 AM - 11:30 AM

[3J05] Construction of an operation system for a small
6-legged-wheel robot for research
*Yudai Yamashita', Shoki Hibino', Hinata Takami’,
Hiroyuki Shimano?, Masayuki Kawai' (1. Univ. of
Fukui, 2. Shimano)

11:30 AM - 11:45 AM

Oral presentation | IlI. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[3K01-05] Criticality Analysis of Fuel Debris 1
Chair:Yasushi Nauchi(CRIEPI)
9:30 AM - 10:55 AM Room K (13 Bildg.2F 1322)

[3K0O1] Study on criticality judgement under a low
neutron count rate condition based on Pa I-
Mogil’ ner-Zolotukhin-Bell-Babala distribution

*Tomohiro Endo1, Kenichi Watanabez, Manobu Tanaka®



(1. Nagoya Univ., 2. Kyushu Univ., 3. KEK)
9:30 AM - 9:45 AM

[3K02] Study on the criticality monitoring method by
measurements of short-half-life noble-gas
fission products for the criticality monitoring
of fuel debris inside a primary containment
vessel of Fukushima Daiichi Nuclear Power
Stations
*Eka Sapta Riyana', Masahiro Sakamoto’, Taichi
Matsumura’, Kenichi Terashima', Keisuke Okumura’
(1. JAEA)
9:45 AM - 10:00 AM

[3K03] Improvement of fuel debris criticality analysis
technology using non-contact measurement
method
*Jun Nishiyama’, Seiya Manabe?, Hideki Harano?, Toru
Obara' (1. Tokyo Tech, 2. AIST)
10:00 AM - 10:15 AM

[3K04] Improvement of fuel debris criticality analysis
technology using non-contact measurement
method
*Seiya Manabe', Jun Nishiyama?, Hideki Harano', Toru
Obara®? (1. AIST, 2. Tokyo Tech)
10:15 AM - 10:30 AM

[3KO5] Improvement of fuel debris criticality analysis
technology using non-contact measurement
method
*Hiroki Takezawa', Toru Obara® (1. Nagaoka Univ. of
Tech., 2. Tokyo Tech)
10:30 AM - 10:45 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3K06-09] Criticality Analysis of Fuel Debris 2
Chair:Motomu Suzuki(CRIEPI)

10:55 AM - 12:00 PM Room K (13 Bildg.2F 1322)

[3K06] Kinetics analysis to investigate effects of fuel
debris particle size on criticality behavior in
terms of thermal transfer
*Kodai Fukuda®, Yuichi Yamane' (1. JAEA)

10:55 AM -11:10 AM

[3KO7] Improvement of criticality calculation speed in
fuel debris falling down in water
*Takuya Miura’, Jun Nishiyama1, Toru Obara’ (1.
Tokyo Tech)

11:10 AM - 11:25 AM

[3K08] Critical mass calculation of a fuel randomization

©Atomic Energy Society of Japan
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system using Solomon
*Tomoaki Watanabe', Ueki Taro", Suyama Kenya1 1.
JAEA)
11:25 AM - 11:40 AM
[3KO9] Extreme value analysis of bounded amplification
in random media criticality calculation
*UEKI TARO' (1. JAEA)
11:40 AM - 11:55 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3K10-13] Critical Experiment Facility
Chair:Rei Kimura(TOSHIBA ESS)

2:45 PM - 3:50 PM Room K (13 Bildg.2F 1322)

[3K10] Reduced Enrichment Project for KUCA Fuel(2)
*Tsuyoshi Misawa', Hironobu Unesaki', Yasunori
Kitamura', Yoshiyuki Takahashi' (1. Kyoto
University)
2:45PM - 3:00 PM

[3K11] Modification of STACY for study of criticality
characteristics of fuel debris
*Satoshi GUNJI", Shouhei ARAKI', Tomoki
YOSHIKAWA', Kazuhiko IZAWA, Kenya SUYAMA' (1.
JAEA)

3:00 PM - 3:15PM

[3K12] Modification of STACY for study of criticality
characteristics of fuel debris
*Tomoki Yoshikawa', Shouhei Araki’, Yu Arakaki’,
Kazuhiko lzawa', Satoshi Gunji1, Kenya Suyama1 (1.
Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3K13] Modification of STACY for study of criticality
characteristics of fuel debris
*Shouhei Araki', Satoshi Gunji', Arakaki Yu', Tomoki
Yoshikawa', Kazuhiko Izawa', Kenya Suyama1 1.
Japan Atomic Energy Agency)

3:30 PM - 3:45 PM

Oral presentation | IlI. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[3K14-15] Advanced Reactor
Chair:Naoto Aizawa(Tohoku University)
3:50 PM - 4:25 PM Room K (13 Bildg.2F 1322)

[3K14] The preliminary evaluation of detailed power
distribution in fuel blocks of HTGR
*Hayato Kusunoki', Nozomu Fujimoto1, Irwan Liapto

Simanullang’ (1. Kyushu University Graduate School )



Atomic Energy Society of Japan 2023 Annual Meeting

3:50 PM - 4:05 PM

[3K15] Study on minimization of burn-up reactivity loss
for small PWR with TRISO Fuel
*Takeshi Yamanaka', Takanori Kitada', Satoshi
Takeda' (1. osaka university)

4:05PM - 4:20PM

©Atomic Energy Society of Japan
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Oral presentation | VI. Fusion Energy Engineering | 601-4 Reactor Component Technology, First Wall, Divertor,
Magnet

[3A01-04] Reactor Component Technology
Chair:Atsushi Okamoto(Nagoya Univ.)
Wed. Mar 15, 2023 9:30 AM - 10:40 AM Room A (11 Bildg.1F 1101)

[3A01] Progress of wall recycling control using low Z impurity powders in LHD
*Naoko Ashikawa'?, Zhen Sun®, Tetsutaro Oishi'?, Tomoko Kawate'?, Mikiro Yoshinuma',
Robert Lunsford?, Yasuhiro Suzuki* (1. NIFS, 2. SOKENDAI, 3. PPPL, 4. Hiroshima Univ.)
9:30 AM - 9:45 AM

[3A02] Development of Divertor Heat Removal Component Using Tungsten-
Copper Alloy Bonding with SPS Method
*Takanori Murase’, Tomohiro Morisaki'?, Yuki Hayashi'?, Hiroaki Sakata®, Shinji Kitagaki®, Yuta
Takahashi®, Yohei Nakajima® (1. NIFS, 2. SOKENDAI, 3. TOHO KINZOKU)
9:45 AM - 10:00 AM

[3A03] Fabrication of W/RAFM steel joint by combined joint method
*Toyo Yamashita', Masayuki Tokitani?, Hiroyuki Noto?, Yukinori Hamajiz, Jingjie Shen?, Suguru
Masuzaki?, Takeo Muroga?, Takashi Nozawa®, Hiroyasu Tanigawa® (1. SOKENDAI, 2. NIFS, 3.
QST)
10:00 AM - 10:15 AM

[3A04] Evaluation of conductor structure, temperature, and magnetic field
dependence of joint resistance in mechanical edge joint for remountable
high-temperature superconducting magnet
*Kazuya Suzuki’, Satoshi Ito’, Hidetoshi Hashizume' (1. Tohoku University)
10:15 AM - 10:30 AM
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Progress of wall recycling control using low Z impurity powders in LHD

EINEFS 12, Z.Sund, KRAsARES 2, JIIFAF 12, &7 2, R Lunsford®, $HiAmEE ¢
VEERL B, 2HRAFR, PPPPL, 4JAK

Bt e 77 X~ @ is TR AIRe e seEhny 7° 7 X~ il o—> & L CRMMkL 1 K e v x— (IPD) %&E&E
Db, AEETIHY T U LRI DBEBFEEORF MDA OEACICET 2 EBRERE2HRET 5,
X—U— K UF ULk, BHF AR, LHD, BEY Y1 7V 7 KERNE
1. #§8

IPD #£EIC L2 Y F U4 (Li) K-8 AERRIT, EITEEY oA

70 > TNk L TEBENH H[1], 4 El. LHD THIH T IPD
WZX D L W TEREZMMG L, MERE L KK AT A—FD
BT AT ~DEAIZE H LB A2 1T > 7=,
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I 5 ERLE— 2 AR~ EEL LTV ZE RS E A 3 =
fote, ZOEDRT T RIKT 5 MR IERIC A S & s s 3
BEOTLE— 7 ~OELE. LHD L0 bAkX 27T X 4% ge(”

243 % ITER % TR O BER 12 BT 2 RRREIC 5F L BTk C z
X % AHEMEDS B B, 5
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FHKET T A ~D Y F U LRI HHGRE, JEDE T 72 E
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LHD-PPPL :[HFZE, 35 L 08 JSPS-CAS —[HREA i3I H—S yﬁﬂf -

Y=Y TRV AWielt

BEXE

[1] Z. Sun et al., Nuclear Materials and Energy 19 (2019) 124.

“Naoko Ashikawa'?, Zhen Sun?, T. Oishi!?, T. Kawate'2, M. Yoshinuma'?, R. Lunsford?, Y. Suzuki*
INIFS, 2SOKENDALI, 3 PPPL, “Hiroshima Univ.
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SPSEZRAVER VAT U—WAEERICKSF M N\— S ZRBHBORRE
Development of Divertor Heat Removal Component
Using Tungsten-Copper Alloy Bonding with SPS Method
TP OBERNY, BRI AR 12, AR HhEE VP, S PTG, JBIE T, &iE BERSG, TR BEES
'R ERLEITIERT, PR EIIFERZERERT:, AR R RS AL

As a divertor heat removal component of a fusion device, tungsten (W) and chromium-zirconium-copper (CuCrZr) joints
were fabricated by the spark plasma sintering (SPS) method. Three test pieces were fabricated using the proposed method

and installed in the divertor section of the large helical device LHD.
X—T—F: FANR=%, ZTRT Ly, @Ge, BET T A~BERE A

1. #E

B AR EIFITHT Clt, SRRSO IRFEIFEIC LD, X727 (W) E7nibdra=y
L$R (CuCrZr) % a7 A~ Bk (SPS) B X DA% Liz, & L CREIN &2 &z, KEA~U 7B
JVESE LHD [ZHH 3 2 2 A N — 2 e ORGHEE 2 ED T\ 5,

Y\«?

2. 41— 2HRAEDOHEE

2-1. SPS &% A L\iz W/CuCrZr Sl
SPS JEIZ—HlANE FC OV AEREZFAML, EX P
TR F—IC LD BERET I v 7 OBk % bk _

T OHAM T Do AWFFETILSPSIEZHNT W &

CuCrZr DS Z kA Tz, A, A IR T 5

M OEEBIZ LV EANEESND = LAV L ,

fo. % ZCSPS BOEMGA ACAREF, BT S+

¥

BRI BN T 5 2 LT, Bkl S oa
EPRIIBE UBEAREEBDE, Solow & O (3% o
CuCrZr DI W-Cu iR G RN B 72 25 I FE % f.é'f,

R, BRSO RE S H/2DH W L CuCrZr DffE 1. A R— X 2B D 18 X
IS R LT,
22, A4 NRN—2HBRAEDER

LHD D4 A /N — 2 BB ZHI R PTHI AR D TR WA RICIR SN D T2, SRR A DB E R R A

KITAEZ D E W BREVEREN SR D 515, ITER DAT—/)L U R FRAg Y, ZhE THA OMAFNHE S
NTWD, REFFETIIEBOBATIEIZ SV THREREZ AW CRURIRIRNT 2 i L. 2= OBREWERES L
W L7z, 2D 9 6, 3FHOHHREKIZ DWW TH A N— BB 2 {ERI L LHD (24 > A h—/L L7z,
H24 VA I NDT T AT ERTIT, XA =2 ZBWEER T LIAR— ORI A 7 TRIT 2 & & i
B T CuCrZr S OIRE ZFH L7z, A%, FEBREZIC SEM F 2 W THRERIABIET 5 TETH D,

*Takanori Murase', Tomohiro Morisaki'?, Yuki Hayashi', Hiroaki Sakata®, Shinji Kitagaki®, Yuta Takahashi*and Yohei Nakajima?
INIFS, 2SOKENDAL, *TOHO KINZOKU
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"SRRI L B W & RAFM SDIES B ATBAF
Fabrication of W/RAFM steel ioint by combined joint method
I RPE Y, RS BUT P, RER R VP, I SRR R AR, MR i
i R 12, B sk G, Al e
VTR, PERREAT, QST

SRR 4 78— 2 2 BRR 0D o C LY BT R DS IRV VIR T do 5 /8 7 L RN R — MBS [l ) 7= 2
T AT A(W)EARBSME T = 7 A MRRAFM SO RS EAF & LT, mBHT T RREE 2T LT Z[H 024
WBRCHEL T 5 [ B AR ZRF L.

F—J)— R X4~ L7 ZRF, RAFMEH, 594, s

1. ¥#8

JFRUF DB A N— FZ BRI TIX, X 7 AT V(W)LY —~— LIRS E 7 = 7 4 M EH(RAFM )L <
A TOBEGHEENE DRy T VR F—EEBICEA SN FETH D [1]. mbEHI B RR S B 722
Do, BEOBMUBLL ORE RE T A U LIRS OEMPRETH 5. [AfEMFREE LTW & RAFM
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R IZ O W TRl AT - 7=

2. RBAE
2-1. ZBRREESRIC K DEAHBREDRE
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720°C, 40MPa, 1 EFfOSRMIZH5 T Cu & RAFM H(F82H #f) DLtk & 217~ 7=.
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2-4. ERBERRUER
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X 2. 2-2. DEEL TR D CWRAFM SREEEEICH T 5

s TEM P& L O Cr ODIiHE~ vy B 7B
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BEXH

[1] N. Asakura, et al., Nucl. Fusion 57 (2017), 126050.

[2] T. Yamashita, et al., Fusion Eng. Des. 170 (2021), 112687.

[3] M. Souissi, et al., Scientific Reports, 2018, DOI;10.1038/s41598-018-25642-y.
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*Toyo Yamashita |, Masayuki Tokitani ', Hiroyuki Noto '?, Yukinori Hamaji "2, Jingjie Shen '2 Suguru Masuzaki '’
, Takeo Muroga ', Takashi Nozawa 3, Hiroyasu Tanigawa *
ISOKENDAL 2NIFS, *QST.
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FERERRBEEY TRy FARBHI YOO 310 D
BESELOEREE - EEBSIKTFIEM
Evaluation of conductor structure, temperature, and magnetic field dependence of joint resistance in
mechanical edge joint for remountable high-temperature superconducting magnet
AR A !, Ok R, R
PHRAER Y

B A e A oy BB RS RS~ 7 X v h~DOHABNEE SN 2BEETH L, BBy PV a A v b
ERPLOE RS - IR KA & BB R OB E R R AR S S UM IC L - TR L 72, 72
ARAERITHED | ARBGUHES 23 /e R AR 12 >V Tiliam L 72,
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[1] H. Hashizume et al., Fusion Eng Des., 89, 2241-2245, (2014) = ~ o w) J
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[2] S. Ito et al., IEEE Trans Plasma Sci., 40, 1446-1452, (2012) S 0 L L L L L L
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[4] S. Ito et al., IEEE Trans Appl. Supercond., 26, 4201510, (2016) X 1 BEA TS RAF ERre
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'Tohoku Univ.
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[3A05-09] Reactor Components and Risk Assessment
Chair:Naoko Ashikawa(NIFS)
Wed. Mar 15, 2023 10:40 AM - 12:00 PM Room A (11 Bildg.1F 1101)

[3A05] Effect of target cooling for long time heat flux monitoring
*Hiroto Matsuura®, Son Xuan Nhat Bui® (1. Osaka Metropolitan University, 2. Osaka
Prefecture University)
10:40 AM - 10:55 AM

[3A06] Development of gas pressure distribution calculation method applicable
to divertor exhaust path
*Atsushi Okamoto', Konan Yagasaki', Minami Sugimoto’, Shunya Higuchi’, Muneo Koike", Koki
Sato', Yuto Yamada', Takaaki Fujita’ (1. Nagoya Univ.)
10:55 AM - 11:10 AM

[3A07] Experimental Study on Li fire with the heat insulator employed in the
liquid Li target loop of a fusion neutron source
*Shunsuke Kenjo', Makoto Oyaidzu’, Kazuhiro Obata’, Kentaro Ochiai’, Satoshi Sato' (1.
QST)
11:10 AM - 11:25 AM

[3A08] Study on inner flow structure of high-speed Li jet flowing along in
concave channel
*Daichi Hagari', Takafumi OKITA', Eiji HOASHI" (1. OSAKA UNIVERSITY)
11:25 AM - 11:40 AM

[3A09] Informing a Fusion Regulatory Framework via Radiation Risk Studies
*Takashi Ino’, Satoshi Konishi', Gérald Degreef, Colin Baus', Paul Barron', Reuben Holmes'?
(1. Kyoto Fusioneering, 2. UTokyo)
11:40 AM - 11:55 AM
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Effect of target cooling for long time heat flux monitoring
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[1] M.S.Islam et al., Plasma Fusion Res., 11(2016) 2402042.
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"Hiroto Matsuura!, Bui Xuan Nhat Son?
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Development of gas pressure distribution calculation method applicable to divertor exhaust path
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[1] K. Yagasaki, A. Okamoto, T. Fujita, ef al., “Development of a conductance and pressure distribution calculation method over the

whole range of the Knudsen number”, submitted to Journal of Nuclear Science and Technology

*Atsushi Okamoto, Konan Yagasaki, Minami Sugimoto, Shunya Higuchi, Muneo Koike, Koki Sato, Yuto Yamada, and Takaaki Fujita

Nagoya Univ.
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Experimental Study on Li fire with the heat insulator employed in the liquid Li target loop
of a fusion neutron source
*Shunsuke Kenjo!, Makoto Oyaidzu', Kazuhiro Obata', Kentaro Ochiai', and Satoshi Sato'
"National Institutes for Quantum Science and Technology

For the safety design of the liquid Li target in a fusion neutron source (FNS) based on the D-Li stripping reaction,
experimental studies on Li fire have been performed with the insulator that were employed in the IFMIF/EVEDA
Lithium Test Loop (ELTL). The results indicate the insulator has no characteristics encouraging Li fire ignition under
the same humidity conditions that are being considered in the A-FNS.
Keywords: A-FNS, fusion neutron source, liquid metal, liquid lithium loop, Li fire
1. Introduction

In the FNS, liquid Li is applied as target material. For the safety operation of the Li target, Li fire risk reduction is

indispensable. One of the conditions affecting the Li fire ignition is humidity [1]. Therefore, the humidity at which Li fire
ignites was investigated. In addition, the leaked Li from a loop contact with an insulator. Thus, a heat insulator has to
have no characteristics encouraging Li fire ignition. In order to evaluate the compatibility with Li and the insulator, an
experimental study on Li fire ignition was performed. These experiments are included in the IFMIF/EVEDA project [2,3].
2. Method Table. 1 The results of Li fire experiments under

Li samples were installed in a chamber connected with a dry the different atmosphere without insulators.

Atmosphere Result

air tank. The humidity in the chamber was changed by controlling

Dry Air (humidity less than

0.001 vol.%)
samples were heated until 600 °C under different humidities (less Wet Air (humidity 0.15 vol.%)

the amount of the air flowing through a water bubbler. Li metal No ignition

No ignition

than 0.001, 0.15, 0.3, 0.6, and 3 vol.%). Heating experiments with Mild ignition was
insulators were performed under the humidity at which no Wet Air (humidity 0.3 vol.%) seen onee in 3

. . . . . experiments.
ignition was seen in the experiments without insulator. The Wet Air (humidity 0.6 voL.%) Vigorous ignition
insulator was a refractory ceramic fiber mainly made of Al,O3 and Wet Air (humidity 3 vol.%) Vigorous ignition
SiO, that was employed in ELTL. In order to acquire repeatability Under dry air condition Under wet air

condition (0.3vol.%)

data, the experiments were repeated three times under the same

A~

conditions.
3. Result -
Before heating After heating During heating
The results of heating experiments without insulators under Under wet air condition (3vol.%)

different humidity conditions are summarized in Table 1. The

experimental images are shown in Fig.1. The ignition under the

humidity condition of 0.3 vol.% was much milder than that of : :
During heating After heating

more than 0.6 vol.%, which was caused by lower humidity. Fig. 1 The images of the heating experiments
under different conditions without insulators.

Before heating

Under the humidity condition of 0.15 vol.%, ignition was not

seen. This humidity is expected to be easily reached with normal compressors and reasonable as the humidity of the Li
loop cell in A-FNS. The heating experiments with insulators were conducted under the humidity condition of 0.15 vol.%
humidity. No Li ignition was also confirmed in the experiments. From the results, it is concluded the insulator has no
characteristics encouraging Li fire ignition under the same conditions that are being considered in the A-FNS Li loop cell.
[1] D.N. Dongiovanni and M.T. Porfiri, Fusion Eng. Des. 156 (2020) 111680. [2] J. Knaster et al, Nucl. Fusion 57 (2017) 102016.

[3] P. Cara et al, “IFMIF/EVEDA Project: Achievements and Outlooks beyond 2020, presented at FEC 2021.
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Study on inner flow structure of high-speed lithium jet flowing along in concave channel
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[1] T. Kanemura, ef al., Fusion Engineering and Design, Vol. 98-99, Oct, 2015, pp.1991-1998
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*Daichi Hagari', Takafumi Okita' and Eiji Hoashi'

10saka Univ.

- 3A08 -



2023FHDER

TSR AT WFIE A R TR Rl & B~ D 1 SR it
RN DIZ AR B SRR A7 EBURHBRI A J1—7 D el oo i
Informing a Fusion Regulatory Framework via Radiation Risk Studies
Comparative Analysis of Radiation Risk Based on European Studies for fusion and Radiation Risk Curves
*J#F 2! Reuben Holmes'?, Gérald Degreef', Paul Barron', Colin Baus', /NJ§ #.2!
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[1] “Towards Fusion Energy: The UK Government’s Fusion Strategy”, BEIS, Oct 2021
[2] “Technology Report: Safety and Waste Aspects for Fusion Power Plants, UKAEA, UKAEA-RE(21)01, Sep 2021

*Takashi Ino', Reuben Holmes'?, Gérald Degreef’, Paul Barron', Colin Baus' and Satoshi Konishi'
'Kyoto Fusioneering Ltd, *University of Tokyo
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Oral presentation | IV. Nuclear Plant Technologies | 401-3 Reactor Design, Construction and Examination of Nuclear
Power Station, Aseismatic Design, Nuclear Ship

[3C01-05] Design and Inspection of Nuclear Power Plant
Chair:kazuhito asano(Toshiba ESS)
Wed. Mar 15, 2023 10:30 AM - 11:55 AM Room C (11 Bildg.2F 1106)

[3C01] Study of the Postulated Crack Size based on the Non-Destructive
Inspection Results of the Reactor Vessel
*Masakazu Tajima', Takatoshi Hirota®, Takashi Hojo?, Ryo Nakazaki® (1. MHI, 2. KEPCO)
10:30 AM - 10:45 AM

[3C02] Development of Automatic Design System for Piping, Air Conditioning
Duct and Cable Tray Using Al
*Shiro Takahashi', Keita Okuyama’, Junta Yamada?, Tomoyasu Inoue?, Eisuke Wakabayashi?,
Michiaki Kurosaki?, Shonosuke Yukita® (1. Hitachi, 2. HGNE, 3. Hitachi Industry &Control
Solutions)
10:45 AM - 11:00 AM

[3C03] Development of Automatic Design System for Piping, Air Conditioning
Duct and Cable Tray Using Al
*Junta Yamada', Tomoyasu Inoue’, Michiaki Kuroaki', Eisuke Wakabayashi', Shiro Takahashi?,
Keita Okuyama?, Shonosuke Yukita® (1. HGNE, 2. HITACHI, 3. Hitachi Industry &Control
Solutions)
11:00 AM - 11:15 AM

[3C04] Small SFR with high flexible capability (Mitsubishi Compact Reactor
MCR)
*hiroshi sakaba’, taro kan?, yukinori usui’ (1. Mitsubishi Heavy Industries,Ltd., 2. Mitsubishi
FBR Systems,INC.)
11:15 AM - 11:30 AM

[3C05] Decay Heat Removal System Concept and Basic Operation of Pool-Type
Sodium-Cooled Fast Reactor
*Kenta Ichikawa', Shuhei Nakata', Masato Ando?, Yoshitaka Chikazawa?, Atsushi Kato® (1.
MFBR, 2. JAEA)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan



3CO01 2023 FEBEDES

RFFEBOIEHERERRICE D  REXME-TEOKE
Study of the Postulated Crack Size based on the Non-Destructive Inspection Results of the Reactor Vessel
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AIHBEZRAW-EE, ZRFI b 7—TIL LA OBERE X TLORAFR
(7) EEEVIE ZHREETl T = 5 BB RGN
Development of Automatic Design System for Piping Air Conditioning Ducts and Cable Trays Using Al
(7) Automatic Design Technology for Roughly Evaluating Amount of Piping
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8) RFHTS > b~DEAHI3
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray Using Al
(8) Application example 3 to nuclear power plant
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EXBMERTHI=ZENMES M)V LSHEREF (MCR)
Small SFR with high flexible capability (Mitsubishi Compact Reactor MCR)
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BUVBF M)V LARNEERFICE T SERIERRERBE LTSV FEKER
Decay Heat Removal System Concept and Basic Operation of Pool-Type Sodium-Cooled Fast Reactor
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[1] Safety Design Criteria for Generation IV Sodium-cooled Fast Reactor System (Rev. 1), Generation IV International Forum, Sept. 30, 2017
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REACTOR SYSTEMS Revision 1, Generation IV International Forum, August 2019
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(1) BREMAERE LERDORE DT EFE
The Fuel Unloading work in Fast Reactor Monju
(1) Purpose and Plan of the Fuel Unloading work in Fast Reactor Monju.
UREF R, L G PreN EORER Y, EER ORiE !, TRR JRE !
'ESLAFFERSE IR B AR T FE B R

TH AU I TEEREM A 7 V) O A2 9 8 sl EEFHeE & U CRtE S, 1994 4 4 A2 WG C
LT, BUE 1995 F 12 HIZTFT MU UARAWESZRERNRZ D, 2016 4F 12 AIZEIEHE~DOBITHIE
L7m, ARETIT, BILEEOE | BETH DBREHARH LIEEICHOWTHRET 5,

F——F : &dlUE, BB, - R U 77 A, Fast Reactor, Fuel Handling, Sodium
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L7 FRHEIC LI RIRBHA D 2 ZHd 5, F 7o, B L0 SIRBEE R B 7o O B U E# ORREHA
MR ) U AR THEITRT 5 X ORET L2 ED K TH D, bA L DFEIHENRE LT
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BEXH
[1] AU DBEHMARH LIESEEHEE 2018 R K TN 2019 FEE D TREHMADILEL | /E3, JAEA-Technology 2022-001, 2022
[2] & A U pBRBHATUE UIEREMA T 2019 RO TEREHADEUH L) 1E3#, JAEA-Technology 2022-002, 2022
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HA L BREHARH LIER DT
(2) REHARH LEXOV RV EE
The Fuel Unloading work in Fast Reactor Monju
(2) Risk management of the Fuel Unloading work in Fast Reactor Monju.
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H A L RBAELHE LIEE DR
(3) #ARMAEEH LEXDREF
The Fuel Unloading work in Fast Reactor Monju
(3) Actual results of the Fuel Unloading work in Fast Reactor Monju.
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BED BAR & R LTz,

BEXE
[1] b A U BREHAIH LIESEREE 2018 AL R N 2019 FFEE D TRREHADALEE | 1E2, TAEA-Technology 2022-001, 2022
[2] & A U pBRBHATUE UIEREHRE T 2019 D TIREHADEH L) {F3, JAEA-Technology 2022-002, 2022

*Tomoharu Hamano!, Yuki Shiota', Ryotaro Takeuchi!, Hiromi Tsuno', Junki Kudo!

1Japan Atomic Energy Agency
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HA L BREHARH LIER DT
(4) PAFMAERE L R DT
The Fuel Unloading work in Fast Reactor Monju
(4) Evaluation of the Fuel Unloading work in Fast Reactor Monju.
LR R Y ENR Y, MR ERE Y, PPN EORER Y, HER ORI
VESZAFSEBRFE AN B A F IS B T A

TH AU I TEEREM A 7 V) O A2 9 8 sl EEFHeE & U CRtE S, 1994 4 4 A2 WG C
LT, BUE 1995 F 12 HIZTFT MU UARAWESZRERNRZ D, 2016 4F 12 AIZEIEHE~DOBITHIE
L7z, AFETIH., BIHEOFE 1 B THDIREHMAEH LIEZIC W TG 2,

F——F : &dUE, BB, F R U 7 A, Fast Reactor, Fuel Handling, Sodium

1. #8

H AU OBREHIRE G IT N T 2 ) AL LTREETT MY U A OBREHAZ EREECERD 5 & v
ST ERT D, T M) U ANIERFPOBERKG ERIETHZ b, O GWEONT 2
%ﬁ%b\ﬁﬁﬁﬁX%ﬁ%%%%ﬁéME#%é Fio, WRIET N Y U AR AL DWW TARE T
DT LD, BEROBMERELEREAATHRT D2 LIXTE R, bA L IZBIT 2 BHATUH LI
(WL TT M UL L DHEREME~ DB L IS 72 L FERIFICEDS D84 ARG BT,

2. BREMAREH L1 30 FT

HAL TIH2018 48 ALV 1 F ¥ o _X—BAa L 2022 4F 10 HOH 4 F v o _X— 8T H o THELE
B 1 BEBEITI81T 251 530 (R T ORREHMATR LIEHEA 2 L7z, BREHMAT LAEZE Tl Ol & 208k
TR 2 BRI SR & A2 L AP AMIRBHI A I Z B 9~ 2 TIRBHADEH L) & IRV H L 72 BRBHMA Z e L9
% REHADEL) D 2 SONEEE LR AITATS T2, 2REZE LU TRIZE 1 v o X—2 0 [REHAD L)
ERETTH MU U LNTER LR EAFERN L MRSz, BIZITREHEABAEKA D7) vz Y D
2MEEHERE UNBAEA SV o S ERT2HEGNRA L2, 2T b Y U AMEENEETH D Z Lok
LTEY., 7 v TfE LeF MU U LABRRS & USZ X VLW ZTERR LB Z LE LTz, 2
Kl & U TRREMAR D MLER(ESE TAT 2 BEHATEE % O BiiE K O A BB A+ Th D Z EngiFond, 7V
Y RASDF B YT A ETRET SR 2o BRERGEHE N O SRR 0D 72 8D O R SO AN 2 D LR
L7g EVHENOBIEHERED R L2175 2 & CRE LT Y v BEEZERT 52 LN TE T,

TR U U ABHIFE QBB ML =— 27 b D TH Y | PERIFICHE W T HRIECREIDOE X 1L D
5 HDTIEAR, SBOBREHARUN LIFEZB U T N ¥ A X DHEEEIE~ORE L3RR & FERIFICE
N DERZ AR BT,

BEXE
[1] & A U pBREHARH LIEEHRE T 2018 A KN 2019 D TRBHADALER ) 153, JAEA-Technology 2022-001, 2022
[2] & A U pBRBHATUE UIEREHRE T 2019 D TIREHADEH L) {F3, JAEA-Technology 2022-002, 2022

*Tomoharu Hamano!, Yuki Shiota', Ryotaro Takeuchi!, Hiromi Tsuno', Junki Kudo!

1Japan Atomic Energy Agency
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BYMEEZAVERFATS Y FORBRIEAMERFEOMRE
Development of an automatic maintenance scheduling method for nuclear power plants using integer
programming
WAL mK, KM L, mE R, O 2R gaK IERES
JAEA, 2HER, P HARCR

LRMER OREIEICEN R 2T 5720123, REEZEZE LIERETOFMNPEEL TH D, RKalll
LIRS 2 SR D N AT I 1T TR 2 RAUE T 2 W REMEDN H D 7o 0 BREHBPE b il TRRZRFA L. &%
FPOZEME MR T OBEND D, £ 2 TVREGHEIEZ W AR TR A BB FEORE 2 ED T 5,

1]

F—0—F SRR, ik, BEGHEE, KR

1. ¥E

RFHCER LT, L — T OWAT RS A A & 72 555 ik LREARYLT 2R H 5, The x,
RETEPED DS TRREZFE L. 77 & MEEEO AEE A A TR T 5 2 LN EETH D, ML
RIZ, W@, AHE LY BFEORB LREZEIERESND, —T, RIEAFOREHEMETIX, 25 L7
DR IROERMIT L A LR, £z, LERAORGHRAMEDOMERLRGT OEWIT L S Rl D72 D12,
BEE O SR TIROFHE A LB TH Y | BEE N DR W TEEAMARE VY, 2T, REbFEDO—>
Th 2BEGHIELZ VT, A LEZ BEERT 2 FEORELZED TV D[],
2. RRTIEBMERTFE

7T MEBEREAZFHE T S 72 0ITiE, SRR OXZELER LA D 7 VT 4 DVRA BT D ATREMED &
DECERTHZENEETHD, TS EMEIL, BRSO 1 B EBE R 10 48 &% E
L7 ADGMIE. S Gpaticxt 3 2 mRIEE . W ONCA SRITEE OFrEE ., FEhia gt &k O E < b
Do FEMKMFL LTHE, 7 L—rREREOEFRHKOM, H2IX, T M) U ARAREGHFOLA LY T
IR R S OITRE BT 2720, REFEORKINOHBHR I V=T DN, FIK2 V—T2RFT 5
TENERINTEY, 20X RBRFHIERT 26K EBETHLEND D, BNEEIL. 77 v ME
RORKRLE Uiz, ThABEGEESE LTET T 2, AL, BN TO 10 FH] 55 O mifi TROVER
. EBEGHEE THEAR O (IR OB RE < RBEPRNETH D, Zofd, £, B THABR LR
EVERL LT, B RHICOWTHHBM TORMIBEENRT 2 2BEA 72— V7 ET LV ERE L[],
3. fIRERTA
METFEOZLAEZHRT 5720, fIEE LT, bALWESEIC, 523 s (NHER 3 L— 71k
DA ZRE L, 2BEA Y 2= 7T VAR Lic, BOHENE Y L 8—(21%, IBMILOG CPLEX
20.1.0 & 7=, BIEREAGT OS5, A AL R OV H AW FHICOWTHSRIBFTRETH W . BEFED SR TRONE
WO, AEOMAN R TH, 770 MRBIFR LRI Lo TR AEER SN D Z L 2R LT,
4. #5530

% ERE Lot O M, BRI 2 A LR OF M 2 348+ 2 S TR B BifEk ik %
B L7z, At BURATRERBEER B OILIRS, REFIEOUREZED TV,
SEIHR [1] OHE fh, BARE L%4E 2021 £ KFEKRE, C17 (2021).

*Ryuta Hashidate', Hiroki Yada!, Shigeru Takaya', Mari Ito? and Masaaki Suzuki?

1JAEA, ?Kobe Univ., *Chukyo Univ.
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EEAMEEEFAL-EEHAFERICED RIAA—SVITETOBMA
Study of RI imaging technique using magnetic field measurement method based on perturbation angle
correlation
*EA KR!, BEZHET KRS, BES R, B SR BE 220, Sif e

'HOURZEREBE THRMEGER), 2 R R A FHER e A= > b,
34 BRTF R T SRAFE, ST & & 307, 5 AL R PAK B A H A 3L FAFJE & o 2 —

W B FA A=V T REE LT, #iGE RIZIERH LA A=V 0 ZTEINOMFSEEFE #1772 > T\ D,
BEAMHE OB LIIZRER L O RTINSO ELZE ZIT D2 ENMLNTNS, Fx OWFIETIX,

AL TODRRICRK LTSS Z L MBI ORI ZERIIZE L 281539 5 2 & TRIBOERIMEDRE %
1790 AWFFETIEL SPECT TERIRAVIZHIA S5 L FRIBERICHBSE ZHML, 4 A=Y 7 FEOER

L1772 -7,

F—I— K BEY AEMB Dt

1. #§

Hox DT N—T R EED TS DPECT (Double Photon Emission CT) TIEAERDZESA A —
U T FERERIS, B EFRNAR DO AE R A BT 2 2 SI12A, BESHERALR #2850 o /e st
b (Bebs, Y OEFREHEST 2 ENTE L, AR TIIN A7 — LD K Ry 22 IR B 2 15 1
LicA A=V T RIEORBEE B E LTW5H, (EEMGEZEIINUTZEO v R 222 b &2 E &k L,
WG nH EBETH 2 L THT oA A=Y v 7 FIEORTNEITo 72,

2. RERFEK —
SRR 2 X 1 ISR, M n KR 2 R \\>_[:]|][:|[ 0&\
e bn . SiPM > O\
L UCHIR L, SRR A B AT X 5 12HE ctromagnet é_% D
%%é%%@ﬁ%*@ﬁ§ﬁaﬁ L/T &) ZD o llﬁ;;ﬁ%ﬂﬁ;ff — D _ RI source M
- R B - =
B0 P 5 12 838 Ce:GAGG o FL—s i —— B g ¢ =
— . SiPM (Silicon Photomultiplier). dToT o ._ >y
(dynamic Time over threshold) AN — R 5 72 i
5*&&!%’%% 8 @]@EE L7, *ﬁﬁ%%in E‘vﬁ"ﬂa‘fi‘% 1, £ A%

WD AEZINT, T —F T R AEB O 2 5 0 I 9 2 A AR 2 WV CRBEE 2 F I LS
SAtEHERET 5 2 L TRIFMLIEOHEE 21T > 7, M SN 7 —E 7 i AEB O & 2 b LIRS
FMSN TV OBEEZFHIT 5, 2 2 CRAE SN HEME & ZEROBGBEZRET 5 2 &1 K0 BIRAL
BEEEHLA A= 7 %2179,

SEXH
[1] EIHFE, v - v BEVAFEREIC L 2 #HEFYT, RADIOISOTOPES, 42 5 6 +,1993 47,347-364

*Taisei Ueki!, Mizuki Uenomachi?, Kenji Shimazoe!, Hideki Tomita**, Kei Kamada®, Hiroyuki Takahashi!

I-UTokyo , > Kyoto Univ., > Nagoya Univ., * JST , > Tohoku Univ.
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19Yb o 4 EAHBI DRIRE & HIE OB 5L

'Yb angle correlation measurement and magnetic field response research

FEAET T, EARRT, BEMEERY, b WKL ?, @fEie !, B, SR
PHORRS: S 2RERT: 3 Al RRTE 4 AUER S

ERIC BT 2HIEFA A= v 2%, EERNE OIS ~A T TR S 2 B R E RN L. 2 o0
At 2 & T IEREBICHENOEREZFL2BE G TFIETH 2, Ml BREFAA A -V ITFHELLT
MBI OFHIZEA L 725 & RIZRIA S 224 A=Y v 7 BiflioFEE21T> T\ 3,

F—T7—F: MEMHRE, KEY¥. H 27— PR, 9Yb
1. %5

AR TIE, AKESPECT % EEERIICHAH N2 Min ofb v ic, BIcREWHERER Fo 19°Yb
ELHNTFEE L TR L, h A7 — FIERE O BRI IC 51 2 PREIREECIE, WG-CES = & odEic
X282 T 5 L H v~ AL OB AR ICZ b3 FET 2 FHERZ A L <. #fG o X v, JH7
BHEL 2 7 —F TikAEE % 7 v < A EHBEORBIIC X v B3, 7. 20X v <o MEHBE o8
HEH L O EH T 2SS L O TOEEI N TV 3RS OMEFHREZHA L, R1 O0fMiEMA#E c
%,

2. K8

Fig.1 Detector HH%[X] Fig.2  dToT-board Fig.3 FPGA-DAQ Figd TAALF¥—2~<7 b Fig 5HEZEARZ b

8 X8 GAGG [Gds(Al , Ga)sO12(Ce)] ¥ v F L — & ] TF 8 X8 MPPC (Multi Pixel Photon Counter #TAA b =2
A8 Z g L LT L, FPGA-DAQ I X o TF v ¥V A V&5, T A ¥ — G ORI WA He - &
Nd, 72, “Yb DFfoaf v T v R4y F OFEMBEZHE L. W5 % N L 2B O KRGS D%
ftzERILL 72,
3. HEER

YD DI ANF — A7 b A= HPBIAIL 7z, £z, INHLDOZANF—F5 2L T REAER <
MBS v Ty RARY PR L, W 0ICEBBIAIL 72, FfEkryic, ERL L 5% % M
WT, RIDAOEGHEZE XY @RRNICKEBE T 2 OBRTE 5,
BE X
[1] T. Orita, K. Shimazoe, and H. Takahashi. "The dynamic time-over-threshold method for multi-channel APD based gamma-ray
detectors.", Phys. Rev. D, 775, pp. 154-161, 2015.
[2] K. Shimazoe et al., “Imaging and sensing of pH and chemical state with nuclear-spin-correlated cascade gamma rays via radioactive
tracer”, Communications Physics volume 5, Article number: 24 (2022).

[3] Kichizo Asai, “y -y Perturbed Angular Correlation in Material Science,” RADIOISOTOPES, 42, pp.347-364 (1993).

*Feng Boyu', Taisei Ueki ', Kenji Shimazoe ', Mizuki Uenomachi?, Hiroyuki Takahashi', Hideki Tomita®, Kei Kamada*

"The University of Tokyo , 2The University of Kyoto , 3 The University of Nagoya , “The University of Touhoku
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BRI VT T ARNBRYERE L X8R CT OBEBEERSMICET 2R
Study on image reconstruction condition for a new clearance objects using X-ray CT technique.
RORAR e, SEE R, e BIE Y, WO RERY, IR R, TR JIE®
R BT RS BRI S v — 7, 2 RN A ITERT, 3 B TR

WHNA RN D 7 U T T 2 ARG T D BERE &AM HHITE T DR X8 D B ik o 528 & Rl
THZENNEERZ END, TERPDINAGRAOEZITH —TH Y | BRIIAMETRAEL THD L)
ST L0 B U7 ARSFR R BB O STV D, L L, IR ERN OB O — M MEAFEE LT
WIRW G NI L R D SRR D D, £ 2T MR O AL VRS R RER B E (S5 D M e fil
M o7owic, WEMBERAZER L, R ERME EEE, LEWHES) T X CT HIE 2 HEhi L7z,
F—U—F: X#CT, B, 7 V7 7 X, CdTe -5 4 H 3, H#aH

1. %S

BR2EIZZ VT T ABAINKEESIL, 7 U T T2 AORERyNEEKOWE IS S, fEkoxts
WIinz., BB O —T7NVERF LWVVEME L TTEIINLTVD[1], T OS8R &2 A ZRNIZ A
N, Banbiiansd ¢y e RSB CTRHIET 2 2 & TRHREYOKEREZ T T 2 FIETIE, BalNOE
FE R OSHER D 04T & ETRE AR TH D Z L b, vy ORGSO A ik 2542 2 L I3R#EETH
Do DT, HMERD BIGINA SN O BTEE 2 -3 2 735 T, IEEERE S ICB W CTHANCA RN OE
FER O DD AT 28T 2 2 E BRI R TH H[2], AFFETIE, X #R CT EEOEETL L RO L&
WERNF—EHEORESRMIICL Y X R CT BICB T 2EESUTHR DO AN ED L I T 20 E 082
T 572 DERRZFhE LT,

2. PIE DL

WERERERL, AF—VR-OMABEMIHALZ (B2 10em, &S 19em, LLF ] EWo,) &r—7 v
BEER ) = F L Uffiir e =Ly — R r—T L r—2 1), Wi () —b o — X, 7 —22), R—
V(R Fa L rR—, ek, gk : 7 —X3) oWnThhrzEALLLDOE L, AIEIZITHE 256 &7
TL, 53840 v/ /L THBEMEHE 14 mm. A5 211.2 mm OFHERD CdTe E AR HZE (WidePIX 1x15
CdTe MPX3, ADVACAM) K (X320kV O XFREE (MXR-320HP/11, COMET) % AV, 7 — A EIZHHERDO 4
B LENTRLF—E (100 keV, 150 keV LT 200 keV) Z#%E L CTHIEEITo72, F72. B
KU TS E 1 EF oSS TO0 ED 180 EFE TCHITEFE L., MHIBOR D 3,840 [HFE 5Dt
180 %154 T, MATLAB ©5 Ry 258y — L% VT BIc L b B 2 BHAsER L7,

3. fER

M 1127 —A 1 OfReT —% %O BEREREROMERE R, 7—A 1 Tid, R @ERR) o CT
ERMERAR R N —ADZ N E B L TREL, LEWVHEBONTEIZBWNWTHZDEWNS —FRICHRTE =
ZENS, BEXITMEOBENEMET O ERHETE DL, T, T—F 777 "R LI, TOHEKOD
—D7)% CdTe Y-E R HER OB ISR T 2 MHIMNS EZ EVORER T EB 2 b, 5%, BIEKT
ZANHIT B 72O DR OV TR b,

1. JERAEER (5F—21: 7—70) O X CT Z AW EE B OFER « (a) 100 keV; (b) 150 keV; (c) 200 keV.

BE

(117 ft, PCB 422 iE 4 P9 D 7% B U RE DM E LT B3 2 JEREROMGE, B AR )54 2019 FKD K42 2020 £ 9 12 A
[2]Yoshii et al., Study on the effects of heterogeneity of objects placed in storage containers on simple radioactivity evaluation, Annals
of Nuclear Energy, 177, 109313(2022).

* NAKASONE Shunya!, YOSHII Taiki "3, SHIBUYA Kengo', SAKAI Hirotaka!, FUITWARA Takeshi?, and KAWARABAYASHI
Jun?

1 Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)

2 National Institute of Advanced Industrial Science and Technology

3 Tokyo City University
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B ) avE LU Y ERL:
BFREFTHaVTRoA A=V T DREE
Verification of electron-tracking Compton imaging with a silicon on insulator pixel sensor
*E W7 K42, Qinghong Zhu® B VR 2, &6 152 2,
B OMER G, IS FEEE, RE A, B R
Dt VN U NE R Y Ne2

F—T—F : Compton £ A= T, RBKEFREEEL, SOILEV LY
1. #E

AT N A A= T Fa T N UHEURBEE W A A=V T REO D Th D, 2T
b HGEL E BELDEF =R F =D OGO N ERITIAEEROATH LoD, BkOa T R A=V
7 CIIHER MR REOAL E X M #Em LI LoEE Sy, —J5, a7 b UBELO BRI KBS 2 B IRER
THRE DD Z & TH U BROEDRTG M ORFENATRE L 22 0 | FRER OF SxiE bam bsg 52 &
MTED 1] L, ERBRHERIC CTEFRBRZ G 2 12138 pm OMLESFREDRLETH D | @
NLESIRRE. TRV — o fiRRE M OWFE 3 fRRE S L BE & 72 2 7= 80 BRI R 2 O T2 B IR BRI R = o
TR AT OFEFEE L, RIZEBFTEEMEICE £ > T\ D, & 2 CAFZE T, RKBKE T REEHEE =
VT RNA A= T ERIEL, B BAYA X 36 um @ Silicon on insulator (SOD# AT &2 vz ) v
7 B RRHERXRPIX” & GFAG ¥ v F L— 2 fas Al G b lc a7 o A 7 OB EZIT> T\ 5,
2. Fik

XRPIX (%, FEMFES AR ER DR 2 B3 2 b U A — 2 13 54 <2 MNEREhEhE ATRE 72
SOI 7 /N ftigs Th 5, ABFFETHWD XRPIX7 (HGELAR) (3A&HEFE 21.9 mm X 138 mm, B2 &/
P A X 36 um, B YE 300 um Th 5, XRPIXT K OWRIL{A & LT Silicon Photomultiplier (Hamamatsu S13361-
3050) LEEALIEE YT H A X32mm X 3.2mm D 8§X8 7 LA GFAG v > F L—H s x H\izar 7

> > <]
N AZEBIE LT, 511 keV Compton imaging Recoil electron trajectories of
Conventional method 511 keV gamma-ray
3. R ( )

30 I

[

1 [ZB% L7z SOI-GFAG 22> 7 R I AT % 20
RN 2Na SIRO 3 T s oA A=V T (fEk
FiE) MR L XRPIXT (2 TR L2 KBEE T REF 2 >0
R, PERTIEIZE D 511 keV Ao ~fD a7 b 20

Column pixel
Energy [keV]

YA A= VRO XRPIXT I & 2 BT OFEE 0 20 10,0 1020 30 S
DA T LT-, ‘ ‘ Row pixel O
o e 1:22Na SRR FIEC LD T oA A—

DU URER (f£) & XRPIXT7 128175 511 keV H v

ABFFETIIBEE FIREF R = > 7 b o A —
~ R R D BBk - TR

DT DiH, BV AV A X 36um D SOl BV &

MRS E W2y T R AT ERARB L TS, BERTIEY AT AOIEMTHIE S 5 TlET 5,
BE I

[1] Tanimori, T., et al. “An electron-tracking Compton telescope for a survey for the deep universe by MeV gamma-rays.” Astrophys.

J. 810 (2015): 28.

*Mizuki Uenomachi!, Qinghong Zhu?, Kenji Shimazoe?, Hiroyuki Takahashi?, Koyo Magata®, Rikuto Kawashima®, Ayaki Takeda®,
Takeshi Go Tsuru!

'Kyoto University. “The University of Tokyo. *Universitry of Miyazaki.
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BERSBENAD 74 \BHRLERHBZRAE
BEE—RFHAREMRICHE T 5RSHRSMAE

Radiation distribution measurement inside Fukushima Daiichi Nuclear Power Station using

wavelength-resolved position-sensitive optical fiber radiation sensor

SRR MK, PEk MR, s 2
VR OB, AR

ﬁMﬁ&ﬁL ARG & fIRE & Ly SRR o
— T TI%EE

BT 7 A /TR E R g A T @%
AT 2 SHE SGTS FEWIZ TRl Eslli 2 Fhi L 7=, KT 100 mSv/h BB E

7/7

;T%%®m%ﬁ“ﬁ®@ﬁ%ﬁﬁb\%@t774ﬂ%%ﬁu%@m RO ZMEAHER LT,

XF—ID—F: X774 HEAXT ML, RS,
1. 8E

P 138 5 — T V)BT R EE R EE

LB OMEAEMICE W RET D FL—a VDR SE

WSR2 RER R 2B LTV D
THWE LN OERENSN, 22 CORERITIZEI

By EB
R %El

T T A —IVT 4 T R AT E

BT DR AREEO S ELE BRIV E LT, t774ﬂ
ITEATO ZETHRT 7 A4
o%774ﬂmfﬁibtyy%v~ya/ti%774ﬂm
LA U —#ELD
W>T, 77 ANmNO M) ENDIDOWREART MO RS A2 G T 5729

o Thy

KO BRI FAET S,
- BERDRIHTIC

KU BEBRO ASHLE 2 HEEFRE CTh D, AT TR T 7 A 7SO E AR 2 ®Kﬁf%é
7 7 A ANEED D OIF FHAA L OBBEMEZ LD FRIO 0D OSEEA U TS #50 A0 2 U 7E R he

oL BB HE TH D 12 D EiR BRI
KERTIEIAL L VORESE —RT%E
2. A&

ARERCHEH L7k 7 7 A B RRA ERR g, 'l
TIAF v FL— a7 7 A3 (PSF, Kuraray SCSF-81,
$1.0 mm, £ 10 m), HAREEITHEI T 7 A 23 (Thorlabs
FP400URT, 0.4 mm, & & 30 m) , Z AT AR — & 7 /143 a4 (Ocean
Insight QEPro, A U v MiE 200 um) @ 3 WHE/) SR S5, PSF
DRENEZLAENT 7 A4 BN L THNBRMEEL, WEAT |
NERIET S, 22T, T UV EIREZ AW TERE L7230 E E
®m§2«7%W%%w17/7ﬁww74/7k@%m¢_k
{2 L0, PSF i THUAHRIAG 2 Wil E T 5,

ﬁ%iﬁ%% JE SRR 2 BARETFEEN SGTS =i
%MLﬁoHHSEW@Wﬁiﬁi)TWE»@%%%mWTPﬁ
EEER L, AEET7 7 ARNEN L TEANOEBERTY 7 ICHE
L7 g CHRE AT MV ZRE LT, :@Bﬁ“ Heige & LT'?
LT 72— — A — X Z T PSF 290 - TR ORRE
T EEOSHIE Lz,

3. R

K7 7 A N AW TR A ERM R —_ A A —F D
W 1 1SR, BN T TREED B> T &)
FEER O RS ﬁ@ﬁ%ﬁﬁbto_m Enb . KT 100
mSv/h O JRFIF RN AR RIS THADE 7 7 A SR
B s O NNEZ gl T X 72,

Intensity (a.u.)

Dose rate (mSv/h)
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0.02
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o

o
T

[ec]
o
T

[*2]
o
T

N
S
T

EM5£ﬂﬁ@T%DJ%F@%fﬁa@ﬁmm%ﬁfééo
B AT RN TOREIFRBRE R IO W THRET 5,

FIT74N

2 3 4 5 6 7 8 9
Detected position (m)

1 7 7 A & TR

o
=

IARERE R & =g A =X

Z T i

RPN TERE F D LLig

"Yuta Terasaka', Yuki Sato!, Akira Uritani2

1JAEA, Nagoya Univ.
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AT LRMESTICAGEZY 2a— FRYBRFOIRIILEF—2 0 FMRA
Energy shift observation of Rydberg atoms for calcium isotope analysis
A SN, EE B30, R R, FEHRm BRL R FH 2
VAR T TR R A, 2 UK

a7 ) — NEFEYHP DI T N4 GHTICINT T U a— KXY HERL 2 O 72 AR AR O 3 R e ngs
FACTFIEOEEEZIT > TS, BRI, A 4 BIEREN OBRHIHES ICRER L7 vy 7 843 U o2—
RFRYFEFO ns L nd VO RLXF—2 7 FEEHI LT,

F—T—F: vy n, HIRAA AL, U a— FRYKEN, =R F—27 b, BTG

1. #E
JRF BT OMBETCREICHEET Ha 7 ) — NEEWAZREICWET 5 LT, BRET LT A 41
(M1Ca, M 1.0X 10° 4F) (ZxF 3 2 BUREE D> S {E 22 0T FIEOBRFE A KO BT D, RERD et
TIHEE ISR 2L T =X BOT=ORENRETH Y | BEESHTTIEL YK KO “CaH %2 L 2 [FHE K
FHOMHBFREL 22> T b, AP TIX, o - FEREREE RO L — Y —dLg 1 A AkIZE B L,
AR AR O BRI & SRR T 2 =) v ¥ — 7 N EFIH L7281 4 AL FEORE E1T> T\ b,

(RE#R - DESE . IR ARBZ)

2.9Ca ) a— RRYBEFOIRLE—ST + Energy
[em™] 4 4 EiE etc.
yaberg
R 1SR, AR TIE, 2 KOSMBIIR S8k L — 3 — s\ Srph /M. nf state
40,000 i
Z AT ns 'S X i nd "Dy ¥EGT 1B X 7=, AEIRINR T 7“4(1

YELHERLDY Cat A A v JEEYER O BRI IE IR T 5729 30,000 TR
FEHn bl F—T 7 PR KREL D, CasF
[rRIC oW CRE L7z 2 Be (B 300 nm 1) o pises 200
X7 R RRERNAR BCa D= F L F— 7 KT 50s, 60s
YENZ T 390 MHz, 650 MHz R (JEdiaR) L5640, FHE
B[ EFEOENERE -T2, F72, nd 12DV T ns, np, =
nf & 872 0 AAREEEMIC S 7 M AT B S s,

Ca atom
10,000

422.8 nm

4s
ISD IPIO 1D2 1F§
J 0 1 2 3
3. ft= K1 CalJit OGS A AbAF—24
L—P g A F b & Tz 4Ca 3T ICIRNT T SO L ERNAK ¥Ca 2V T ns,nd U =2— RV #E
MOTZRNX— 7 M EBI LT, ns (TFHEE & FJEHE < | nd IREREEMNIC > 7 M /R E /T,

SE X
[1] R. Beigang and A. Timmermann, Phys. Rev. A 25 (1982) 1496-1503.

AWFZED—EI1%. ISPS BHIFE JP19H02646 DBk %= 3 -NExEHF 7,

*Yoshihiro Iwata', Masabumi Miyabe', Katsuaki Akaoka', Ikuo Wakaida' and Shuichi Hasegawa®

1Japan Atomic Energy Agency, “The University of Tokyo
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HT A=K I BF AR — R —F =2 N ex Y BTV T E T Gt #-3<
TSR 3R T o AT DR
Evaluation of radiocarbon analytical system based-on cavity ring-down spectroscopy
using optical-feedback quantum cascade laser
*Ek E5R ', FHM FET "2 Volker Sonnenschein', Bt —#E ', #8K EX', #hHE LK,
EF AT NG &X°, oE BEX° ®RiF 08 -8 E—° &H BZ*'EH &£
VAR, P HUR, 3 B HERER, 4K A T L, SIST S E3T

BB AL —T Y Mg UC ST TFIEEL T, 2TV T E 45 AT ST R 3 RN AR ST 25
LDOBAFEEITHTND, B LA &FAIZ, V PR HIES NSO T 4 — R R ISV ' IR — R —% —%
SR LT IR OV T AT DERESEL | Z ORI 21T o7,

F—— K HOHMERERIRR, RRESH. Lk

1. #E

RS & WA NL—T N &l 2 72 UC TRk L LT, mEE L —F— RIS EEDO—D>ThH
HHRNA Y BT 4 U 7 F 0 4361 (Cavity Ring-down Spectroscopy: CRDS) % V7= T (14C-
CRDS) DRiREEZHED TS, ZHE TIZ, HCO DI ZHIERG E L, 4.5 pm 0l H &+ 71
Z/r— R L —H#— (DFB-QCL) % J:Ji& L7z 14C-CRDS s AT L &MEE L, 1UC DT OEESHT
ZIEFEL TWD, AT, V FRDEIRERZ W7 — R 321280 DFB-QCL Z3is b L7z A7
LERESRL 14C OO E R E LAt LT,
2. VFRRIFRSBICE DT 41— Ry 7 iz CRDS

ZHVETIZDFB-QCL kv i anato—# a4 L, HRICET FE Ot7 44— Ry 715 I
L0, L= —ORIERIBE I LT 2 Z L 2R LU, T 4 — RNy 7 O ROREENEIC
L0, HEMEREIN TV, 22T, K 70— Ry 7 2R E — ML Lo R = v N 2
L. ZEMEFEL72R, Figl (2 VFRIEIRINC L 2% 7 «— R Xy 7 &= CRDS OFEBRIKZD
W2 % ~4, DFB-QCL 225 OHE A2 E— A AT Y v Z—2 L) “HFmc4y L, —J %2 CRDS HlE
F. b= FHET7 4 — Ry I HO V FRHREA~EAF ST, 220 00R LE2RPFICAFT
720 ZONBFUZ L VBT CRDS OJRE(E S OREMZ G L7-#ES (Allan 72~ ) % Fig.2 12
Y, Fig2 KVFHI SO AR AT LDT /3 & AR L 14C12C ~2X 1018 & BFES Hivlz, A3
FTIEOMHEREDFEMIZ OV THRET A2 TFETH D,

10

DFB- Beam Optical _ Photo- Eo Bl o
QCL  splitter switch CRDScavity getector o
© 10°
() ﬂ c
H ,9
OJ . - N
>
Feedback S 10 \\\
{ =
@
- I Z - /
V-shape cavity Ayl
0
10"+ - ; ‘ ;
107 10" 10" 100 10°  10°
" Averaging tige (s ok 7
N Fig2 74— FN\v I DHEIC
Fig.l RERIAR BEEBSOREMOLE (Allan FOY k)
BE

[1] R. Terabayashi, et al., Japanese J. Appl. Phys., 59, 092007 (2018). [2] R. Terabayashi, et al., J. Appl. Phys., 132, 083102 (2022).

* Keisuke Saito!, Ryohei Terabayashi!-2, Volker Sonnenschein!, Kazuki Iwamoto!, Yuta Suzuki!, Kota Tsuge',
Kazune Mano?, Yuta Kawashima3, Tetsuo Furumiya®, Koji Tojo?, Shinichi Ninomiya®, Kenji Yoshida*, Hideki Tomita'>?
Nagoya Univ., 2The Univ. of Tokyo, *Shimadzu Corp., *Sekisui Medical Co., Ltd., *JST PRESTO
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J-PARC ZBERPEFREMN S 0EFRMEEFOEA

Measurement of delayed neutrons from J-PARC spallation neutron source

FIRE IR, R Ak, ROF e, A #ERE!
Bl =1, I JEd !, P e

WAL 1

J-PARC O IMW AZREA . Hptk - Jit 5% O R PERRBREE (8 12 3 O B — LIRS L [E % 0N B TP D IRg ) 43 A7
EZATO, Bl IR 25Hz OB E— AR AT 5 2 & TRAET 7L X LR RFIRI 2355
BEEREO T ORE Z4T > 72,

*—"J— F : J-PARC, BL10, NOBORU, Delayed neutrons, Measurement

1. &8

J-PARC @ 1MW HZMBA itk 1 iiigk Cldk, e PRI 25Hz [ B — A2 AR S &5 2 LIk
DIET LI RO HFIMES B — A & B M R E MG LT D, T, 800kW £ TRIER
GBI TE L2 L 2R L. IMW 2 HiEL, kI 1% BiFCnd, 20T, W< Dok
THEBEEEIZBW T, B — A AS &R T E T GERETRET) SBES D Z L3y
MmoTo, ZOERMEPEIZ, PHETFEBIEEICE > TR N7 7T Rl e b72Hiz, O
APNETH D, €I T, BRI DG S D P77 L 2 DR A JIIE LT 2 RePERBR
4£1E (BL10, NOBORU) (ZT., ERMEOHMEFORELITI 2L & LT,
2. Al

HE T, NOBORU O FEBHEBENO T B — A BT (He-3 WHFHEE) @&
& B NEERE IRER D DRSS D M ORI A 2 E LTz, T Sty & &2 0BET 57
DIZ, 7OV AP E B IE L, TE DRy D H %

M L7z, B— s, RIBBRED D 1000 Meas 7L 7

\2 . NOBORU fi§ 2 (3 0 &' — 57 1t 51 —|2C Fitted curve (10511 19) —
FME T L. B AR I AR 1T e A %ﬁ
Tayh—%&BE Lz, _
3. BRRUER o100 B

SRAR 1 IoRT, MO, e AEEELE 3

2B 0 & LT, B AEIREE DI
FEEOHETRBISN, 207 4y T 4T

D, 3 OBEMHENR S D Z LR bhroT, R ﬁ%
b, EBREEOTHEFIZ. DEVLRSY . 2) 0 200 400 600 800 1000120014001600
EFETHET. 3) (v USRS Thb 5 &6l S h Time(s)

%, L. M ARERT S, 1 E—AEIEH%ORET B HPEFORER

2023%F H

*Masahide Harada', Makoto Teshigawara!, Motoki Ooi!, Yuji Yamaguchi!, Kenichi Oikawa, Yusuke Tsuchikawa' and Katsuhiro Haga!

IJAEA
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KEREEZEEREFIS—RAROHENK

Current status of development of large-area small d-spacing multilayer neutron mirrors
*HEPIEMS ', /NEEERS 2, M, M@, TR Y RS, PR, SRR
VEERR S AT JIREEIERT, 2 HUR S WMERISERT,
L — DR AT EREE M EARGE R AR EMESEONIERT LR T Tt v 2 —

[
S

FPEFIEFET A 2 & L TRHATRE 2R KIS C. 22 OMROM S DIRE 4 B L2 ZEEPE I Z
VERERTAM 2 ¥R 759~ %,

F—0—F: PFRE. SBEPEFIS—. /A VE—LRNRVE

ZIEEERYET I 7 — X ORT vy VORE L ER D 2 BEOWE O EJEY 4TRSS, d
EOLTOLEZRNOHEETLZ LT, WEAMEHIE LhM7E 7 A —220, IRV KR TS
R TEDL A== =L LTHEATE, RHEPHEF E— AEIEICNERT N AL o> TND, BT
PEFAELDRT Vv V= F o 7% LTEREEEL, WDAE L OHhE KT DRI 7—& LT
FATE S, HEOKFRITHELA D 4 FICHH L TR T D720, d BDELS KR L EmOWEEERE T2
— TR THOREN Y ¥ — T B EGT D720 Tlid e (ERBREE L LE L 2D, KKEAICIX
A F B — L ARy ZAEE (KUR-IBS) & U
T, d=29nm TU A RNV Rp0@ SR
LI X T — OBRFICAEN L, J-PARC
MLF BL05 (NOP)DH #1534 H K> 7
TV T EDFX—T AR LTHRIHENT
W5, XOEIPORFEZEFRL T, o4
BDORYTIFT— 7 ZOEE~DREMEL &
FHIZ, d=2nm TYU A RN RIpOE RO
NI T B AT o7, ARIOB% T
(ZE B T B AR b R ATRE 7R K

A D S TR LT= RIS H D,
Fig.1 {2 d % 2nm 7> 2.2nm £ TA—/3—
2T IR A L SHO DR 1680 JEORELZ LT, T A RNV RCRET D 2 & BIE Lo @1
T — O AE R, WET A AR e O JRR-3 @ C3-1-2 R — M(MINE)D K435+ T{T -
oo fHNTZHLO d 1T 2.030m TH Y | K 15%DKHENF LN TN D, T2 THENEWKERTH 8%
BETHH, YU alryEROMS 04mm BEZZBE LZGEOKNREBBIE-HLTEY, MEIC X
KL E ORERMA OGN TWDL Z LRGN, EHITEEN 550 8400 8D I T — A X v
74 %2 ET I8%DIIHRAFEM LT, ZNDLDORREWMET 2 &I, BIRBRRENEA TV L& J8ERIC
K B EHEFE R A — /3= X F —BUYEDBUIR b &b Tz,

Reflectivity
Reflectivity

05 1.0 15 4 2.0 25 3.0
9z (nm )

1.0 1.5 p 2.0 25 3.0
dz (nm )

Fig.1: JRR-3C3-1-2 (MINE) (28} % d~2nm
NiC/Ti Z gl (1680 &) DORHH=R

141

*Masahiro Hino!, Tatsuro Oda?, Hitoshi Endo?, Takuya Hosobata*, Masahiro Takeda*, Yutaka Yamagata*, Riichiro Nakamura', Hisao

Yoshinaga!
'Kyoto university, 2University of Tokyo, *KEK, “RIKEN
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LEWRZMESEOSADE-ODHMEFRAE Y Ta—3KEICET SRS

Technical developments of neutron spin echo spectroscopy for observation of a wide space-time region

NEERS Y, AR, R EFIERRS
PHORR S IERTIERT, KEK MBS IERI A IERT, 3 U R A IR B A e AT

PEFAE Y = a3 =BT 2550100 7/ B OEE) 2 811 TS L o i BEL S ETH 5.
A E A= ER MBI T & D R ZE IR 2 KT D 7o 0 O BANBR R 240 %

X—0—F: Ao a—ik, FHEFEGL, R, MIEZE

J-PARCMLF BL06 DI A @ o —43 HaClE, 7SV AR B RS S 4D IRV E O W72 A 20 FILH
T2 Z & TIRWVRFEREIRA I N—FT 252N TED. FETI, EROAE yma—ERIAA—F5 LD
HEWT — U TR (1 5 100 B2 f) (255 B L7z MIEZE (Modulation of intensity with zero effort) %2 &7~
Ta—H{EHITLNTND [1]. ZTDDITIE, 1kHz K OBRIREBEOFH b EE L 05, PP E DS
ez m < o7k %k, ERIREM O MIEZE o 7 V284 5 —> D515, MIEZE ¥ 7 F )V DA% A
Xy 952 LThHD. BLO6 D MIEZE /g (X 1. £X) #HAV7-EBRTIE, F2HBAL 7Y v 3—
IR AR BRI Z 2 s E5 28T, M1 AMITRT & O ki 7 b L7z TOF-MIEZE ¥ 7 J /v %
BHIL7-. Zhickv, HE ORITRME) ZEE L Ty 7 NEEEE LAY o a— 7 L i
LT ERTELOT, WE MTHR) /fiRfE & MIEZE > 7 T VA OMEE iS5 Z L3 TE 5.

e 2 a— 3 iE D i N — 2 2R R BRI A LK T 5 72 O OEANBH I & 4% DRI DOV TR~

__ 035 T T | |
o
g 030 — 0  (#2025)
S 025} — /2 (#2030) —
o — T (#2035)
= 020 —— 3771/2 (#2040)
-‘q:-:‘ 0.15 - == 211 (#2045)
= ;
c 0.10
o
3 0.05
=
0.00 L=
20 30 40 50 60 70

Time of flight (ms)

1. (Z£[X) J-PARCMLFBL06 O MIEZE BIX Y T a—HHBNDEE
(BX) E2HBAEL Y yNR—DEHEZE 0, 1/2, 1,302, 2n EEZ-BADMIEZE RE T a—45F)L

SER
[1] C. Franz, S. Saubert, A. Wendl, F.X. Haslbeck, O. Soltwedel, J.K. Jochum, L. Spitz et al., J. Phys. Soc. Jpn. 88, 081002 (2019)

[2] T. Oda, M. Hino, H. Endo, H. Seto, Y. Kawabata, Physical Review Applied 14, 054032 (2020)

*Tatsuro Oda', Hitoshi Endo? and Masahiro Hino?

'Univ. Tokyo, 2KEK IMSS, *Kyoto Univ.
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MERZREDEFRICKSM VI SFEBERERHTOHR
Study on non-destructive inspection technology for concrete infrastructures
using compact fusion neutron sources
g ORHRY, R G2, BRI ALY, R e, BRI BREE!
'HOX TR, 2 EERSHT

LR TR S MR ER UiA o @& IR ( IBC FEFIR) 2 WA v 7 7 IEmiEm A T
MEFTRL TN D, a7 ) — MEBGEO LML AEZERTH D KPIZER L, IEC HFPEFIRD D O hdE+
L, RNOKGIZE > THRIRELL 2P 2 2 2 & T, WE#RE5S 25 FIEEFEEL T,
F—0—F RS TYEFIR, DD RS, A o7 7 IR, PR
1. #&

TAZ 7NN TFOar s ) — MRRO L, ERRECERGR E ORI ORN LEREROOE D
LENTWD, DD, IEHETIEV—F—, BIRPERNICHE, BORBRRE AR 2 A7 e i o
BAFE DN HED HAL TN DAY, ZEE Y AR, WA ATREHPH 2 SIS o To, £ 2 TR IE, JEK
BT AER THLHKSIZER L, 2237 N TRHEPEO & IBC HHPEFIRZ -V T, B O FrflH
SR EOREZ ATGEL T HIEEE MG LIz, ARE T, 207 U— MITKDEE AR R Z 2,
FEIZ IBC PRI A T2 2508 O D AV 72 IERE R & JE FIEOHFBUEIC QW T 2,

2. AVY)— FROKGFBREFE

IEC FHEFIRNFEAET 580 245MeV OHFMEFZ2 a7 U — NMIBHT 5 &, 20— HITNEHOKSS 72 ET
BELL, %7 (=2r 7 U —roFKE) KL TL 5, ZOKNREOZEE *He HIRHCE CHHIT 25 2
ETar sV — MEHDOEREELZENTE D, ZOFRBIZESWHTH 1 IR TERIKRE A LT,
Au U AYRY 2F Lo Z ATt O BEHIF 2 RE L T — 2RI L, WEBIZAK 25 Lo PRI A A L
a7 )— FaREtOKGHANZSWT, PHITSICE D E T hafifr & EiEERE B Z o7,

avsy—t 1.3
Fraory—+t ot
0c (S d7L—+t BlZF L 1.2
)&n’@ I L1k
g , .
4 J e/
/7 1
SHImE S 4 % 0.9 f
300 O o 2 0.8 | RGBS
| RNz
0.7 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A \ AT 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
A TRETALE (cm)
1 PR ASR AR (X 2 KR OFPEFINEL

3. fEWm

B 1 OFERERIZLY, a7 —F & 5mm A7 v 7 CHBE I THMEFZ B L7260, REH
PEFEOFRRERZ X 2 (Rd, MEIRIAE, ftlitas 27 ) — b3k gaEERviREs A (L
fi=1) & L7 EDHAZR L TWD, Kaox B EBIIEAAE 16~25 cm THY, a7 UV — KN
HTOKRGOEEI L > TRFATHFEICHEERZ(NBAL, IEC FPEFIRIC X 2 A& ik fH T,
ay 7V — MRS ERAMATRETH D Z & 2 EFELT-,

*Hironori Kato'!, Takeshi Fujiwara?, Jun Hasegawa', Tatsuya Katabuchi', Noriyosu Hayashizaki'

ITokyo Institute of Technology., 2AIST.
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ERDA S FEICL HMERPHEFRY VY FE2—7y bONRvF L THDT0
B TDBHR
Study of proton distribution in the backing material of accelerator neutron source solid target by ERDA
analytical techniques
“EOULET, PR BN, AR TR, AR I
VRO TR, 2 B AR E T

Accelerator driven compact neutron sources expand the range of applications for neutron beams and
promise a wide range of applications in industry. Developing long life target structures will facilitate
the widespread use of compact accelerator neutron sources.

F—TJ—F : Accelerator-driven neutron source, Cold cathode PIG ion source, SRIM, TRIM, ERDA, H injection;

1. 8

AR CIL, FEEERE L BN E T2 MERPETROBEERY FU L2 =5y SOy X MOk %
Bt 5, HFHTRAERY —7y "N R THNE, ZORIICESTARNT LI v o nERETHZ &
272D, Ta Ry E =4y hENY XU M ORBICHET % & Li#iROBELZ5 &R LY —7 Y hoF
BT DR DD, LR o T, =7y MEREHT BRI, Ny F 7o 7 e I AREA T
BTo0ERD D,
2. Ak

BT RAE T AR ZERT D PIG A A L JRIC LV 20 keV DR T E— 2% Ny 2 30 7T BE L,
POV ha D ERDA B — AT A U ERWTHRFY v T o kFESmEllEsT s, BEY 7 1o
MEEEALT HOEILT # > 14 x 10 ions/mm?, §i: 2 x 10'* ions/mm?2, ERDA JIERE R A Rt %
72812, TRIM & SIMNRA code |2 & 0 fif##T 24T - 7=,
3. f&R

FBr LT AT ML DE— 7 L flElE & bRl U7z, ERDA SEERD/XT A —& & TRIM 22— RIZ X 0§t
BT KBS ES & | SIMNRA =t — R % VN T ERDA A7 kL& ff#T L7=, KT & ERDA FEBRD £ &
WFERA 1 1RT, BT & FEBRD AT LB —7 OfiEZR T 5 &, mFiIh—S% L Tn5,

H~7®ﬁé:omfi;m$4ﬁygkﬁ@t~A . NN T
AR BT ORI £ Y BRI SRS I et o
AT £ DRREAE LT L EX TS, ORI S et =
5. BT R —A A AL ERDA BUE LARATIC L \

DNy 2 TSR TR DIKFE A & A ARG L T
STEMTEDLZ AR LI, A%IL. AT L
FOZRNF— MEZELIHELELBIT, NyF
VM OREEAIT KD KRFHAMOENL &2 et
L. BiliZe Ny ¥ IPMORHCELET D7 — 2O oL e i
FEHRL TN [ 1: ERDA FEBf5 2 & STMNRA FEATF % 52
BEXHR[1] Yutaka Yamagata, et al., ] Radioanal Nucl Chem (2015) 305:787—794.

*Hong-Fu Liu', Naoto Hagura', Tomohiro Kobayashi?, Jun Kawarabayashi'
'Tokyo City University, 2RIKEN
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IEC /MBS it FIROE H J15B¥E(Z [ 7= PIC-MCC f#4T
PIC-MCC Analysis for High Power Operation of IEC Compact Neutron Source
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Ya b= arETY, MTRLX—0A A, BT L OPMERLA OB AR 22 W 34T 2 SRR T~
7z.
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~— 7B & LC, IECF FIETRRBRIERE 2 A\ e 77 A~ kil 6 b b~ —a A<
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Z e L7, PIC-MCC it BAS BTl OB ER L OZEM M %2 b L1, MEEmA~O =R LX—fF 5
DA RN, F OEFR A2 e L7z,

3. #&R
1 It PIC-MCC fEHT D> B, B ~OEA R OER L 72V 5 DR F—hi 11X, BT & FHEOEKFE(D:
BILOD)THY, ETDOZL NTHEETLF Y (~100 kV)DOEE = F VX — % Ff> TEMIZEZE L, BmEE

D 80%LL EaHHYY, —T5, WML ISR EE D 1/5 BREA Y O = 1L F — 2 Ffo THEMBA~EZEL, B
FREAEART D 1T%FEEZ - TND Z L gmoie. E£1-, BB ARIZEBEA RO 20 FRETHD Z &
Woyhotz. LhEs, IECF tEFIRo & ki, BMRIC AR 2 &= v 5 —E - OWuEfilEic L 2
BEFIR OWASC, BRI 2 mA Sy Z U v T MBI OE ARG 72 Z & B orinoT-.
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[3EO1] Primary fission yield and TKE for statistical decay calculation using 4D-
Langevin model
*Kazuki Fujio', Chikako Ishizuka’, Satoshi Chiba' (1. Tokyo Tech)
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[3EO02] Fission mechanisms of uranium isotopes studied by the 4D Langevin
model
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studied by the 4D Langevin model
*Inagaki Jun', Shimada Kazuya', Ishiduka Chikako', Fedir lvanyuk?, Chiba Satoshi’ (1. Tokyo
Institute of Technology, 2. Institute of Nuclear Research)
10:00 AM - 10:15 AM

[3EO4] TKE systematics of actinides and superheavy nuclei
*Chikako Ishizuka', Mark Usang?, Fedir Ivanyuk?, Satoshi Chiba' (1. Tokyo Tech, 2. Institute
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10:15 AM - 10:30 AM
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*Shoya Tanaka', Nobuya Nishimura’, Itoshi Nishimura®, Futoshi Minato®, Yoshihiro Aritomo? (1.
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[3E06] Study of fission dynamics using five-dimensional Cassini parameters in
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10:45 AM - 11:00 AM
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Primary fission yield and TKE for statistical decay calculation using 4D-Langevin model
R RO, A AT, T B
'RTR

Koy 3R ORFHAREERE L Bt 35 72012, BTK 4 kot Langevin #7812 W TRy 2 OB BHUM % €
BIICEET 2 FIEAZRET 5,
F—TJ—F : 5 H. 4 25T Langevin EE | BHOHRE, £ EHITRILX—(TKE)

1. #8

T F A REEOET — 23R 1085 Tl b AR OEE LY ETHDH, O EIEE O
P RINMNEE XS0, BRI TH RS RORIRIBEMER ) HEAE 0 b, B L i<
EHE D BELATE TH 57207 OLRMG & F0k 4 5 72 DT EE O HR 2 AR E DE D LERD 5,
B TR 4 ot Langevin B [111X7 7 F 7 A Rl SBER IS H 5 JAWVE BRI TSR T ORT
BB O TKE 7040 O Rfith & B EOBEMIZAE L TE2[2,3], LovL, AEEIKZ E CORMEOR
WIiZE EFEY, FEFERT X ORBLERNTHY | DOMEHAE CRAET 2WHEO TN TE 20,
ARFFECTIL, BEFHAAEEFHR & 4 YROC Langevin B A 820t 42 2 & & HARICIR 2. #EEHAERHEOA v 7y
FELTREEL D —RINE L TKE 4, &M% E LT Langevin 82 1 0 34T 2 FIEE#RET 2.
FRZ, U, PulfRTHOLND —KIEO B — 7 &GO E\LE FHELT 572012, EFRFERICR L DI
DE—7 % 2ODFITHEIL, ZNENERIRDH /3T A—H D Langevin A CEHAE LEE LT,

1 0 I T T T T T | T |

2LEtEAE - 24OPU —— exp.

Langevin B CIIR TR OB E £T /3T A — 4 2 E[HE 8T RS
B LR L TR OMMBRA LMY FRAL LTRET S 5 i -
[1-3]e FHAEICHE L H BT R —ITEAMIE L LT o
Strutinsky /7% & BCS *HHEAMA LT\ 5, BIEERET S .
>V V2T Werner-Wheeler #581[4], BEEET > > /L2 wall-
and-window O [5]ZHH L T\ %, T
3R 0 120 130 140 150 160

B 1 05 29w 0> [ FR 5y BUC BT 5 T Ay BT O TR 1 memament mass
T, ROKBUTHEBME, FRIEE v 7 8T A—s gl 0 T T
{b &H7= 4 kT Langevin #8 O FHERE R BARIT AHRROFN S 11| R P 240 7]
%3, Brosa ®#EZE L 7= Standard I %45, Standard II %57 180 |- & A Pu
(12T 5L DICRED 200Ky I "T A5 HT & I y
BN EERAGDE S 2 L THERMEE L EBT 5wk 2 160 ]
BBONTE, RAUFy 7 AT A—4CREND TKEORR T 440 [ A
B2 ThDH, MEKOEIIR 1 EFRETHY, FHREMEITE F i ) 1
B —E L TWbDZ Enbnd, £, FHO TKE (28 120 H o L;_'Zi‘zs:;;l k i .
LTHERMEL L —8F2 2 &nnhotz, 1 Pfchilléb%feclﬂiwﬁz 1

HHTIEF v 7 35 A — 4 RO A — e & 100 0 180 180

z R A AR R o .
i A
' ° 2:4 It Langevin R CH 55
TKE %34

BEXM
[1] C. Ishizuka, et al., Phys. Rev. C 96, 064616 (2017). [2] M. D. Usang, et al., Scientific Reports 9, 1525 (2019).
[3] C. Ishizuka, et al., Phys. Rev. C 101, 011601 (2020). [4] K. T. R. Davies, et al., Phys. Rev. C 13, 2385 (1976).
[5]J. Blocki, et al., Annals of Physics, 113, 330 (1978). [6] U. Brosa, et al., Physics Reports, 197, 167 (1990).
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Fission mechanisms of uranium isotopes studied by the 4D Langevin model
TR OFYRY, A% A& T, Ivanyuk Fedir?, T3 !

"B TR, nstitute for Nuclear Research

7T U RNIR DS EC B W THME T B E LS T4 RTET VY 2NVt REZ1T 72, TKE A5
#4532 % Super-long € — K. Super-Short & — K, Standard &— RO EITV, T— REOLHE T OEY
REF) T KL X — (TKE) %K1z, FHEFDOZED TKE PG HIRIZ -2 5884 i LTz,

4

== R BOR, 7Y a R BRSO, EB X —, PrETIRREE, P R

1. BE
JRF )= X —FI MR OBLE O | RN, OHTH O 0H A E & T L 2E)
T /LF— (TKE) R EDEBNTMNIEETHL, ZHET, BAREBEOT Vo XUVEHERRALN
TEIEN, 4 RITRIE 2 AWV 2557 2 O 130 7, REFZE T, ¥ 7 v O HPET-$ A i EiPH T2 1L
S, TR TIREIRE CO U T U RNAR O S O 2B & R~ T,
2. Ak
2 FDERNZ S W TR EEDOIR AR T A—F ZFHE L, 4RILT >V a NV itBiEz{T-72[1,2], HHTZX
V¥ —IZIX, Strutinsky ¥ & BCS BRRIC K D L4

- T 0.1 100
?ﬁ El/‘]i*/l/—e’\"—*ﬁﬂz %l:%)\ L 71,:0 *}zﬁj\%ﬁ D - 256 Gradation: TKE-Mass _ M
| . 220 - E.—10MeV [*— FPY-Mass —-0.12
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Super-long mode, Super-Short mode (24330 L 7=, I | 3
3. R imf -_0.08§ - %
35U +n RORNEA TKE 3Hi(Y 77— a £ wf Ho0s & i %‘:
NENEAIERFEROHFHBRIIK 1 O L [ =
Kol hhotc, BORATIZIIMEEL L > TH L 1oc 20
0. BORFOEFREOMRNT LV . FERFRE 1 I
4 . 1 0.00 0
(Standard mode, ST) & 5 Fi%)Z4(Super-long mode, 50 200

Fission Fragment Mass Number A

SLYD 3 MATNCEFR L TWDE Z NS5, —
J. BPU +n ROFHRFERIIK 2 0L HITko
Too BRENIE—IUHEEE L o TV, R Ly

X 1 256U OZ4 %R TKE A5 (7 55— 3 V)
E RS IR IR O FH R R

— T —T—T—T— T 0.14 100
%53 Super-short mode(SS)IZHAFS L T\ 5 = & - sz5791 y [Cifiat?:;:::;rass il &
BB RFRESY D SL 236 SS ~DHEER I, L B S 80
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7j§§:,\o 7":0 g’: 180 » Jo0s ; 60 §
4. $Em 2 160 | -O-OG&F‘O%
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& BT IR IR D F RS B

mode 7> Super-short mode |ZHaE3 5 Z & A3y
27,

BE X

[1] Chikako Ishizuka, ef al., Phys. Rev. C 96, 064616 (2017)
[2] K.Shimada et al, Phys. Rev. C, American Physical Society , 104, 054609 (2021)
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Total kinetic energy of fission fragments of mendelevium isotopes studied by the 4D Langevin model
“RRsE Y, R IR, AR AET ', FOA Ivanyuk®’, TIE B
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&3
[1] Chikako Ishizuka, et al., Phys. Rev. C 96, 064616 (2017)
[2] F.A.Ivanyuk, et al ,Phys. Rev. C97, 0543331(2018)
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TKE systematics of actinides and superheavy nuclei

i mET, v—72 vV U3 A U=a— T=T7 0 —0 % T !
VRTR, = TR, G~ L= T RS T

PIRTHRE L7202 @ TKE RPEIZ DWW T OS2 B LT, 4 RITT > ¥ a /N AAERNZ IS
F¥r 7=92-122 OHFPEFRIEEE S HHEFREIEE: £ TORBIEICOWTHET D,
F—J—F : H#E. TKE, BHSRINE, SHE

1. %S5

Tex DT N—TTHBELTETARITT ¥ 2 N URIE, S$hfEIkO PRI DY 7 iRk
H kA I B OIR TSR L, o OB RS ACSEH =RV XF —F0ERELZ R HBHRTE S
TEMOB ORI TH B[2], TN E TICEBRMERB]DFET DBELRE 2 TSR AR X 5 JetT
WFZE[4) & AR, Fox D 4 RoTT > PV a XU RERIEZ WA TYH, CEBAREB KO EEER O ICT
T DRGHRD T AT 7 AN EN DB GEERIENER U688 Ol 7 3 % HOME % 3%
Bl L CW BB 2355 L72[5]. O T DR TEOBRIIHFLET LV TRELL, FHLGRT v v MZiX
ARES DD v XY 7 I R T v vEHWD, R EOEFERIC X DM EICITRERFOFE X
VRDIZF L ETRFEAND, 709 2RI OERRBUIERICED v, BE&T v VL
Werner-Wheeler ¥TfEl., BE#T Y LiL wall-window A TEHET S,

2LEtEAE

AWFFETHW S 4 It Langevin BRIfERMSG HRRO—2>THY | RFEOBRE KT PR T
BiksAb LoD RIBERE, 24 00 R OSMUOETEE, R OB &IERHE ORI MR R Z TR TE 5, K
RT3 v VIR IE & LT Strutinsky D )71k L BCS ®HHEZEAL TW5, HEEET v VLI
Werner-Wheeler #81[2], BT > L1Z1d wall-and-window DX [3]2EH L T\ 5,

3.4mER 280 | , ] , | , ]

NS . N o Gr = = a3 s — 0  TKE.,, Brosa 1990 ] 202

PaigE Lz, Fx D 4‘ /)*(75‘7 SN - & TKE,n, Brosa 1990 274H523L"Cn®/%/__
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1] C. Ishizuka, M. D. Usang, F. A. Ivanyuk, S. Chiba, Phys. Rev. C96, 064616(2017).

2] M. D. Usang, F. Ivanyuk, C. Ishizuka, S. Chiba, Scientific Reports 9, 1525 (2019).

3] M. G. Itkis, et al., J. Nucl. Radiochem. Sci. 3, 57-61 (2002).

4] G. Scamps, C. Siminel, Nature 564, 382 (2018).

5] C. Ishizka X. Zhang, M. D. Usang, F. A Ivanyk, S. Chiba, Phys. Rev. C 101, 011601(R) (2020).

[
[
[
[
[
[6] C. Ishizuka, X. Zhang, K. Shimada, M. Usang, F. Ivanyuk, S. Chiba, Frontiers in Physics (2023), in press.
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Fission yields of neutron-rich nuclei evaluated by the dynamical model

TR, AT fERER Y, IR RGE? R OKES, AR s
VERAJE, CUTRERTE, IR R

KIETOD v 7o ZALEGRITEB W THEORIIEE LTS 2 R2T, v 7o 2ABRETT 2 hrE s o
%< ILERT — 4 OHFAE LRV EIRICH ) | BRIC L AT — X O TMAKE L 25, AT CIEI)
B A CPE BRI 1 2 A RISV Tl T,

FoU— B AR FUFEEL, B, MR T

HOTLERERIZIBWNT, H (rapid) FPEFHEER ¢ 7rtX) 3LV EVESCHEE, VT
BT HFHEREFRTH D, r T ATELN D LR IIMOTEEHOETE & B0 | TERERDORE
ERNBRE AT MEFBRIEIRICEET 2, BHnREr 7ot 2A0&mE R0, oY) 4
I AT R TR IC b B A 52 5, v 7 ut RCB T DS LOEE & IEHECERT 5 7O 13
DEF O CEEXFR - TR L) o, SAEFOFIET R, RERR COBERPEETHD, Lo
L. WPk RISE I O R 8% O 5 ZA X FEZBRIICE R R Ch 572, ZHETO r e AFHRICKT
DG HRT — 2 X G T NV ORGEHERL & W2 EHRIC K 28 A TR Th - 72 [1],

AWFZE TIE BRI E B S T o YV a N U HRBRAEZ M L@ 2R 2 T RIS RIR
RDET OEB T RVF— 2PN, FRT —FZ OFET DO RT — 5% THREEZ1T 729 2T
KEBOPHETF R LG E . Hx OYBLESHRE — NICAENENL O EM Tz, o, 8%
RO LR (CCONE [2]) Z#AB o5 2 & THIRHEF DI EIZ DUV T bRl L 72,

3. WER - EBE

LERGE P O TR A ATV ORI DTSR N ERT — 2 2 HBT 5 2 L &2mR LT,
F1T7 2T LRI ONT, EEED 257 0D 268 ~E L LTZBRICRAET 2 8 HE— FOZE
IZOWTh, DRT IBEOEREIEDOENDOHIT 52 EICHE L8], 77 02 EDFF DN TH
PEF- R F CRMEGETE & R TR R E RIS R R O kB R L BT DM R T E T,

BE R
[1] M. R. Mumpower et al., Phys. Rev. C, 101, 054607 (2020).
[2] O. Iwamoto, N. Iwamoto, S. Kunieda, F. Minato, K. Shibata, Nuclear Data Sheets, Volume 131, pp. 159-288 (2016).

[3]1 Y. Miyamoto, Y. Aritomo, S. Tanaka et al., Phys. Rev. C 99, 051601(R) (2019).

*Shoya Tanaka', Nobuya Nishimura!, Itoshi Nishimura?, Futoshi Minato?, Yoshihiro Aritomo?

IRIKEN, ?Kindai Univ., 3Japan Atomic Energy Agency.
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Study of fission dynamics using five-dimensional Cassini parameters in actinide region I1
*ME FiEc ', FaME F&ZZ !, Nicolae Carjan®?
'BEPER, 2IFIN-HH, *LP3i, Bordeaux Univ.

FH 41X, 520 Cassini 737 A — X {a, a1, as, aa, 06} & V72 5 IRIC Langevin 52U K 5, R O )5
BafToTnd, ARERTIE, 202 FHEDOERTHI &R E ., BkxRT 7 F /A R L, Langevin 3H5EIC
Lo TR/ ONTZHRA DEESMER) T KL X =5 MOV THRE T D,

F——F : EHRE )%, Langevin HER, BT — %, Cassini /X7 A —#

1. ¥E

2k It Langevin AU K 280 KB )7 OMFFRIE, /20 OO T — Z R EE o h)_RIZ EE 2 4% E
HSTWD, Fexld, ZEEBRE 7 L X 7 VICHBLTE S Cassini /37 A —& Z[1], ZIKJC Langevin /7
BAEHA L TWD,

2. BFEFIE

Cassini /X7 A — & & W R ATIETlE, HATBREZ#H G ST 20620 THD a, a1, s AT 2D
WERTHY . ZNENRTEEEOMO, BEIENHIE, 2HA ONEBEICHIST 5, S HIZEMD
INT A—=2 L LT, JBIRIERIFRNE (a3) 053 T D IINERRZE T (06) DA ZNIEDI RIE S AV TV 5 [2], AMFFETIL,
3B 590 Cassini /NT A —HF 2 TEEY AfL7z 5 IRJC Langevin FREXZME Z LT, nEEROV I =
L—a a2 gL T D,

2022 FEDEZITBWT, 5 KIE Langevin fHROWIMIAZfER E LT, U & Fm OZZRIIB T 55RO
BEOAMERE Lz, FEXNMOADFEETH D 20U TIE, S ROt EN OB LN DR OB &SN, E
BT — 2 LRV —BE R T I EERE Lc, DFRIBROBHTNG a ZDHAFO—FTHREE T, b —F5
HELIEBREZ#HS ZENTE, MR EW ) ETCEBERANATA—ZTHDLZ xR LT, xR
AN TH D PFm TlE as ZHY A5 Z & T super-short RFRITEL &V 9 R AI 72 0 2R 2 FREL L 7=,

ARFERTIL, SOITHELXRT 7T /A4 FEIZR L, Cassini /X7 A —H% {a, a1, a3, o4, a6} & HVT2 5 RIT
Langevin A ZME< 2 & T, R OEESMLEH = 3L F—0MaWMET 5, FICHHEFEICS T T
DEFFAPRKE S EAT 2 ThICERT 2, AR E ERT — X OIH 5| Cassini /87 A —F 25
It Langevin R OHZHEIZ DWW TS .

3. a5

BREIZL > TERRERNRLONDT 7 F /A4 RiEBAEHR 5 =T, 5 KIC Cassini /X7 XA —% {a, a1, 03, 04,
aHIFANTHD, FIZDONRTA—=2ty MIBERORIATE L2 LD, BEBARICEL TWVWD &
A HID, A1 5 WIT Langevin HRERZ W ZEIHF LA Lt BEEOA~OHEIGE AT,
SEXR
[1] V. V. Pashkevich, Nucl. Phys. A 169, 275 (1971).

[2] N. Carjan ef al., Nucl. Phys. C 99, 064606 (2019).

*Kazuki Okada', Takahiro Wada! and Nicolae Carjan® 3

'Kansai Univ., 2IFIN-HH, *LP3i, Bordeaux Univ.
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[3EOQ7-09] Nuclear Data Evaluation and Application
Chair:Shinsuke Nakayama(JAEA)
Wed. Mar 15, 2023 11:05 AM - 11:55 AM Room E (12 Bildg.2F 1225)

[3E07] Evaluation of energy dependence of fission products yields of **°U by
Bayes deep learning
*Jingde Chen’, yuuta mukouhara’, Chikako Ishizuka’, Satoshi Chiba' (1. Tokyo Institute of
Technology)
11:05 AM - 11:20 AM

[3EO8] Uncertainty evaluation of GDR peak energy and new Skyrme parameter
set
*Tsunenori INAKURA' (1. ZC, Tokyo Tech)
11:20 AM - 11:35 AM

[3EQ9] Study of a remote reactor monitoring system by using reactor
antineutrinos
*Karen Sasaki', Tadashi Yoshida?, Chikako Ishizuka®, Satoshi Chiba’ (1. Tokyo Tech, 2. TCU)
11:35 AM - 11:50 AM
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Evaluation of energy dependence of fission products yields of ?®U by Bayes deep

learning
BEOE mE KX, AR MFF FE &'
"HRT¥KE

FERZED—HETHEINA DT oZa—F)Lrxy bT—2 BWN)ETILZFAL. JENDL-5 DS H
ARYMEEBRSTOT—FEFE L. BhEF. SFPEFET 140V FEFASHOBRAIRICEDE
BYDORET—2ZBEL, Z0FY 7=V ZAVT, PUVITHLTT—2DEVNIRILTF—THSD
1MeV A2 > SMeV E TOBR A RERMINED TR ZITo 1=,

F—O—F : BAREAMINE, TRILF—EFE RBPEE. "I OF70Za—3)LRxy 79—

1. ¥E8

U DHAHTIE 1000 ZEB R D2HMAREFMPER SN D, TOWREF10°~102ETELAHL
TW3, LiL. REOERIRERYIINEDFEEHT— 2 TIE. AFIRILF—5A0.0253eV (B
EF AL . 500keV & 14MeV TLMT—2 DG V=, SEDOERIFDERET. BEYONE ERFFED
SERAFOFMTERICEFT TR THS, T, BREOEBRETE, RAMNLGLALTHRER &
DREBYNEOERT -2 BRI HIENRBLTRETHD, AARTEIEBETETILERNA
L. JENDL-5 [2H B RAREBYRET —2 Z2REL CBER L LTHEZFAT -2 DEELGEVAS
IRILF— IMeV 2> SMeV ETORAREMNEEZFAT I LEZHAREMET S,

2. F%
RAWEETLERAOToZa—F )Ly bT—2 BWN) ETIL[1]TH S, BNIN TIERY bT—U D
INTGA—RIZHHPFAEREL. N AHEEDREB(CEDWTIILATFI—VEVTAILOEKIZEK
UNRSA—BDRHEEHT S, CO-HHTEEDORENSEZEHITHIENTRETHD, *v LT
—JF2EBEL, EBRDI=y FERIX 25 T, FEMHEBESIL tanh TH S, BUEFTEIZ(X TensorFlow %
FERAL, JIERADT—42 (JENDL-5 IZTH HBMOBAHERDEER S, HOT—2) ZFF L. R4 X
HEICEYBERSMDOTRME (FHiE) 2HAHLE, £, ZOFRMEICHT I EERMEROT-,

AHRELTEALEDIFEMZOEEH. HFH. B
EIRILF—LEBEIREBYOEEHD 4 DOYEE
T. HAWPBRSREBMEER ST THD, *v +D
—JDNFGA—RFRBSTH L T—BBREN VL
ETNEIL—Z=2TF %, BIZS, FL—=2T N
ETILEFHAL, AFIRILXF—HDLZNIRIILF—
[CETEBRAPBEERMNET—2 RUTRENSE T
L=,
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o
o
o

o
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o
o
]

3. #&H

1 Tlk. IREDBNN T, 22U A0. IMeV m 5 1. 2MeV F
TORPHUERMREDFANRTH S, BEDHE o= = | —
TRHEEBDELGHEREHNEINATE ST, WEEL 50

Fission Yield (Independent)

ERTLFALHENT. B ETLRUFEE l12%#omvf$T§T; BBl
é%%b\ % /—~O NO. e \'5 . e —GGDAJJZ!(
=H] WEEITO R R ) T 38l

BE R

[1] David J.C Mackay et al., Phys. Res. A 1, 354(1995).

*Jingde Chen', Yuta Mukobara', Chikako Ishizuka' Satoshi Chiba'
Tokyo Tech.
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EXARDE—I IRILF—DOFENMSHEELE—IVIRLXT—EBHITLHHL
WIS A =5 —t vy k
Uncertainty evaluation of GDR peak energy and new Skyrme parameter set
R EE !
'HTRE e b —R

BRI A WARAIC BT 5 2 L I3 T —Z B W TEHETH L), BV TIRERIEEO B — 7 =% /L
F—PNELSHDZZERHOENTWD, TV T ANV EHETERLIBEO Y7 2L X—DORFEN I EHEE L.
ZORRIZESNWCE— ZRXN X —52FETLIH L VWART A —F—F v NERELT,

F—0—F: BRI, =T A0 EHRE EENBEEER. A S BT, AR R

1. 8
FERTORTET MeV SEIICEREABN L FRMONTND, MERFRE LB ILTWD A, &

WETRHE—7 23X —DMESHTLE S, T IAaitBEEZHWT, HAEER/ T XA —2 — DR
SRR TIHE 7 TR VX —DREN S EHEE LTz, TORERIZESNT, RTA—X—DHEOFIFEL .
EREBOE—7 X NVFX =5 FHT LW/ TA—F—ky FERE LT,

2. &

Skyrme BRI AAEH D /3T A —2 —(T, /T 2 =2 —[HOHEZ T Y A7 ETEBA 52, 1000 {50 /<
TFA—=H—ty NAER LTz, ZNDHDNT A—F—Fy M HWTEHEMAHITEEE A2 JZAT L. 1000
DOEREB O ZRDZ, Z O Z Kt L <, EREBOE—7 XL F—DARfEN» S Z iRt
Lice WNIA=F—ty FOELERLIGOE—7 210X — L DEOHEZID ANLT/RT A—Z—DfHE
B LT,

3. fBR

B 112 %0, °Ca, *Zr, 2%Pb O E.RILIGD FEERAE & Fii-lZ $RET D537 A —%—t v N TOREERE R
T, EREBOE—7 =X F—RNL HHIN TN D,

4. $EEm

ERIEOE—7 2R —% FHT DRI NT A —F —DEEFETEZ D2 Ny otz, FETIE,
BN T A—2—Fy FOEZ EORRICHE L 72O O T, FELLSEmT Do

= 50 — 150 e 300 — 800

E 40 160 - 120 40Ca - 240 90Zr e

o

.g 30 - 90 \ - 1801 "

5 ! 4001
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195} -

& 107 60 / \\ 200

S

O o —t ) ———— 0
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Photon energy [MeV]
B 1 SEBRITIE AT O SR E () & AR OBRREH R (K (), BT LWV T A =2 —% v F TOBGRRRE)

*Tsunenori Inakura!

Tokyo Tech
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RFF=—a—r)/ ZRAVSRFFFEREROTAR
Study of a remote reactor monitoring system by using reactor antineutrinos
PeaoK FEH, HE OE? A AET, THE M
VRK, 2 HORAS TR

AFFZE TG FICES A =2 — b U/ FHREFIEOB I & @i~ oI5 T REME 2 Rt

U, i B HHEROE TR SN A BT =2 — )/ D= F L ¥—

AT K JUIZ kiéﬂhvuT@ﬂA#%

PRIEF OBRBIELRLIRBEEE DHEEZ U T2 A b+ 350G - FFIETIT 5 2 & BRI AR & oo Tz,

F—O—F: B ilF==a—1t)/, X=FHE, 75, BETPEEER, R

1. &8

R F=a— MY 2%, REFNOESEERY (FP) 28 8 FRET AR SN AEF==2—F ) /
Thb, ZORTF=a— ) O RALF =227 MARLEINL, JRTEOERRIRONK F 272 BREHE AR,
1 R 5 IR D FTAE Z2 A5 0 B R T 2 TR & U CIRBERNE O 5B CUIHEER ST b

2. E-I-%ﬁli
HEO 7o —Fr— 2K 1 \TRT, FLUPRIZIANT
— X, HBOILEHE, RAISEIEICLVEONET -2 2R T,
AEFIEE LTE, & FP 226D =a2— K Y J AT MLk
T B HAEEO KRG TR L GT2 Table & LTT—
B _R—=2( L, B85y, B0Mpy \Cxt LSS A & RICFERR T
— B L CE DM ARG LT, RIS, EiE 3 B
OBREHIIHARERE (P°U:3. 2%/°®0:96%) & Hi/J, ORLIBJ40 %
WTHRBERH L 21TV, BRBERE, fissile $ahEE H D%
ELTRD D EFRIFECZ, FOND FP AL Z IR FIH R Z2
FEhi L, 8 AREE (Inverse beta—decay, IBD) K CEIAIX
NDRTIF==2— b 2B 4MeV LLFD=a2— U J#K
DEIGZRD, ZhbOMEE BT LT,
3. R
X 2 1%, EFRRRMICHE- T 3 B % 600 HHEfpEs L
T~ EARE LT-HA® Pu & U D fissile BoHEIEG (Bl &
IBD St DT =2 — MU 250 (H#R, FHbd), 4MeV LA
TORKET==2— M) 2 EOEE R, i) & ORIR
%%Lfvéoﬂi@ PRBE B 0 R L Pu OEIS 23BN
W, KET==2— Y 2T L, RRHT 4MeV
MTODE\ Ef=a— U JBOESIXEMNT S 2 L NS0
-7,

4, ER

Z,A,

—  H®RT—4 £, of
— BaRRE AENES
(GT2)
[~ AEIERS l
—  ERATEER GT2 Table
HERHRE SIRLF—RRIML
@atemanA ) | MARERM || e | HTH
decayfinite(ffi 5 &t 5), 28Xl SRTRLF—

ORLIBJ40(#A$5H5) ‘ SFEHTRLF—

IBD R i M E
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X 2 BREBE AT D Pu fissile/*UDHé==2—F U
J ¥ (FRR. A . AMeV LT ==2— Y JEIE OFR
. ZEfptdh) & OB

X2 X0, fthho 2 SOEEBRHEROFBFE RN GRD D Z & T, BllRTZ 0% 0 Pud UIZkd 5
BEEMABILNTES, L1oC, FHF=a2—1) ) OKBEERHELZEDEDZ LT, FRNOREHLRK
R ORBEFE DHETE 2 U TV A2 A I« 3wl « IEMEECIT 9 Z ENFRFRAICATRE CTH D Z E N o T,

BE XM

[1]K. Takahashi, M. Yamada, Prog. Theor. Phys. 41, 1470 (1969). [2]S. Koyama et al., Theor. Phys. 44, 663 (1970).
[3]K. Takahashi. Prog. Theor. Phys. 45, 1466 (1971). [4]T. Tachibana et al., Prog. Theor. Phys. 84, 641 (1990).
[5]T. Yoshida et al., Phys. Rev. C 98, 041303(R) (2018). [6]K. Schreckenbach et al., Phys. Lett. B. 160, 325 (1985).

*Karen Sasaki', Tadashi Yoshida?, Chikako Ishizuka' and Satoshi Chiba'
Tokyo Tech, ’TCU
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[3E10-15] Nuclear Data for Innovative Reactors
Chair:Nobuhiro Shigyo(Kyushu Univ.)
Wed. Mar 15, 2023 2:45 PM - 4:25 PM Room E (12 Bildg.2F 1225)

[3E10] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Jun-ichi Hori', Osamu lwamoto?, Tatsuya Katabuchi®, Tadafumi Sano* (1. Kyoto Univ., 2.
JAEA, 3. Tokyo Tech., 4. Kindai Univ.)
2:45PM - 3:00 PM

[3E11] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Atsushi Kimura', Shunsuke Endo’, Shoji Nakamura®, Gerard Rovira® (1. JAEA)
3:00 PM - 3:15 PM

[3E12] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Tatsuya Katabuchi', Hideto Nakano', Takaaki Ogiso’, Yu Kodama®, Kenichi Tosaka’, Gerard
Rovira?, Atsushi Kimura?, Shunsuke Endo?, Shoji Nakamura® (1. Tokyo Tech, 2. JAEA)
3:15 PM - 3:30 PM

[3E13] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Yoshiyuki Takahashi’, Jun-ichi Hori", Hiroshi Yashima', Kazushi Terada', Yasunori Matsuo?,
Takashi Kanda 2, Tadafumi Sano? (1. Kyoto University, 2. Kindai University)
3:30 PM - 3:45PM

[3E14] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Tadafumi Sano’, Takashi Kanda', Yasunori Matsuo', Shoichi lkeda’, Hiroyuki Fukuda', Masaki
Goto', Atsushi Sakon', Jun-ichi Hori? (1. Kindai University, 2. Kyoto University)
3:45 PM - 4:00 PM

[3E15] Development of Nuclear Data Evaluation Framework for Innovative
Reactor
*Shinsuke Nakayama', Osamu lwamoto’ (1. JAEA)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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(1) 7adzy FOLHEBE
Development of Nuclear Data Evaluation Framework for Innovative Reactor
(1) Project overview
EE— EA B i S, el RS miE et NS Y SEE FaEl Y
AR B2 A FEELY R R % mEE BREL 2 Gerard Rovira®, AT 3
VRERKT, 2 IRT R, S HUR TR, IR

FHRE IR ORFFEBR IS FU ) T REA oA A O AR 1T LT B M LRI SOt AR 1
FOGHIEREIC BT 2T — 2 oEER RO SN TS, £ T, 202145V, JAEA, I K, TRED
EFETv Yy b U TEIR TR O IO OBT — 2 Bl ik 2 T 5 720 OB e & Bith LTz,
AFEERTIH, Tuv=zs hofE, BN, BEOERHEIZOWTHET S,

X—0—F: EHARETE, BVRYETRGELRILL R T RS RRE . T — & Bl

1. E=®

TR AR OWFEBAZE A IE T 5 72 0121%, ROV =7 RO ET VEB L, A/ Z VBT
HOBEAL., HIFORASILEHED . FNE A DA TR, WRAICHFZERE 2 BT 5 2 L ko
LD, THEEET — 2 T4 7 7 VIR TR FHIBW TR BB DT — X=X Th LN, T —
ZOREPTONTHONHD T A7 Z7 ) L LTARESND L TITIIMYORFMEZET L7720, EXERD
== RIS T D2 OREHE L WONRBURTH D, £7o. EHE TR ORI TIX. 2R PG
SNTEY ., WHER ERLERET — 22 —ICRET 2 2 L1338 L <, EEROIFRFOI Y ML & HR
HEGOETET =X Z2@mE L T RERS D700, BRIZE U CHE B OFRICET — 4 & & 1
LTS A —AEEET 5 2 LM CHERPEE 2D,

2. 7aoxH FOBE

AWFZE7 v Y =7 TR SRR AR S 3 T B O LB S REE S A 2 JudiA o B - EGEL A
T — 4 K ONEIEM O R B SOSWmAE I B LT T — X 205325 L & b, oBlE. &y
HE, FHMiAEEE L CTITH 2 LIk, mBERET — 2 2 CRENT A2AXF—LAZMET LI &%
BROE L7z, 2021 HICBAA LT 3 » HEFtEOART v v = 7 NI, BT I3 AT LFFERR FE O JeiRE
MHETRRFAABRIE D72 DR T — 2 AR OS] & LT, (OWIRIE. QFBESHE, T —# %
P B OV R B~ DA 0> 3 S DOHFFEE H 0T TEDH T\ B,

AFEELTIE, vz FOHFR, B, BEROBEPEIZHOWTHE L, i< 5 40T U —XFKRKIZ
X0 BB ONE L EHIRIZOWTEET 5,

e
A&, SCBREE DRA TV AT DR FEEDBREZ T T2 b D TH 5,

“Jun-ichi Hori!, Osamu Iwamoto?, Tatsuya Katabuchi®, Tadafumi Sano*, Yoshiyuki Takahashi®, Hiroshi Yashima®, Kazushi Terada,
Atsushi Kimura?, Shoji Nakamura?, Shinsuke Nakayama?, Shunsuke Endo?, Gerard Rovira? and Atsushi Sakon*

Kyoto University, 2Japan Atomic Energy Agency, *Tokyo Institute of Technology, *Kindai University
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Q8P ETFERELRIICE I M5 B EiRAIE

Development of Nuclear Data Evaluation Framework for Innovative Reactor
(2) Differential cross-section measurement on thermal neutron scattering law
CRME, EEREEML, TPASEEE], Gerard Rovira
JR - FIHsAE

MR R IR BRI D 72 8O DRE T — & B B OREEE ) ([2 B\, BvhPE - ELREE H o 728, J-PARC
W - AR R A VN2 B B IR COMmAE L OBELTmAERE A D TWS, RKRET
1. HEIZHOW LR VA OFIREEE OB S, EBRE ORI & 5% OREFEIZ OV THRE
T2,

F—J—F : J-PARC. ANNRI, AMATERAS, HVE7-2Wrmfd, SELWimadE, 2vb et #eELal

1. #&

B BGELR T — 21, BV IRV TR IR B A RIETEERE T — 2 Th b, KR E
IZB W TG TRV R 2 O T BB O FE CEV P PE LRI T — 2 3 EHE [ & s K9 7o Tz,
LU 6 | FARA 720808 T oo 5 BERTITZ OFRHEIC X 0 Wrim A K& <&k 5 2 & [2], Foil
JRFIE TR R S TV ARSI LS Y EREOMELD (2B L TixZi & OBGELAIT — & 235 fj
SNTWDHDBEENDIRN2 EOBENH 5,

£ ZC, ARHEA TIHEEFRE R THOW DT o 2 B R O et b Gkt LU, B M- HGELHY
T — X DEEfL MEE%FT 5 & 72 BB REB T ORI RBE 217 9. FURRIZIE, RIRER; 1
InsERhEsE (J-PARC) OWE - AR I8 (MLF)IZER B S 7z i 12 SO FEBR35 i (ANNRI) 2
HAWTHYEF 2B ENE 2, BFYETT 0 227 F a2 vox—10504 (AMATERAS) Z# HWC  (ZHEM

5y) WGELWTERE A SRR OB OIRE THIET 5,

2. FREBRUVREHEILOHE - BB

AMFFE T, EHRIRAE T O 2R &k OHGELWTmfE 2 AE T 5. #0B 2 mRIREEIC 9~ 5 7o O I BB
WL 72— 0T, WEBEEICBWTIFEFE—A T 1 BIZIE R X< WENGFE LRV NRE
FLWV, £, MERCH I FREEZHE - fUWE L7, o, @SRREBOBEI O I3 0 A 2338
Eﬁ‘%ﬁ’&b FERIZEE L U Z DT AR KEAFITIRR T 2 0% SUERH L, 0D, 3k a A K

ICEZEIREE ClRE S LIoEEORE e V2 WD Z & & U, W fE M OVBCELr i FE ) e I B 7
é%%@ﬁﬂtw%u# BUVEL 7o, FHREERE K ORI B  Cff F T E TRLE £ o H IR
BRAEITV., FRABRZICBWTREThH -2 & 2R LT,

AFRERTIL, B VK ONFIRIEESE O IR O MEfIRIL & 4% ORIEFHEIZ DWW THET 5,

BB AFRIISCHRRE R Y AT MR FEOD A Z T b TH D,
BE 3

[1]Y. Abe et al., Nucl. Instr. Meth., A 735, 568 (2014).

[2] S. Petriw et al., Journal of Nuclear Materials 396 (2010) 181188

* Atsushi Kimura, Shunsuke Endo, Shoji Nakamura, Gerard Rovira

Japan Atomic Energy Agency
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() EEMITHT S EBHF i RS E A E
Development of Nuclear Data Evaluation Framework for Innovative Reactor
(3) Measurement of charged-particle emission reaction cross section for structural materials
R o, R B, RS BRSO RE A, OBRY
Gerard Rovira®, AFF 2%, imjk BR#L 2, ik 3852,
VHORULEREE, R

MR FIRBRFE D 12 O OB T — Z B AR OMEEE | 123\ T MG (59 2 R i SOS O Wi
HMEZED TV D, BRI FRIHOTZDOH LOBRIEGE KOFEORE 21T > T\ D, AFERTIE,

EFEORFRIL & A HOWEFEIZ OV THET D,

F—O—F: BT, BT —F, frERFRAERE

1. &S

BUEBHR D ED 5N TW D HSTRRF X, 2 E TORERMOEFIF L IT R R HEM B AV Hh T
Do BIZIE, R T 7 bR RE IS RIE AV b T 5, Fio, B/ TR, dido
E— b ATRANHNTND, 2O XD @i 2 W cGae. ICRORTFFETIH E BEEY SN
Tl fifBhF I BIS A ME & 72 D, Lin L, WK T SOSOWE g7 — 2 13% < OHIZE
WTAREFRRETH D, £ OT2RIFRITHERRE Fik THEM T 230 OME B2 D 7o SHEHE S T2
TRNWZ LIZH D, T I TAHIETIIRERIEORE Z w9 % 8 LWRIE Tk 4 B % LI BE 217 9.

2. FAROKRR

o EERL - B B O W R A I E T 2 7o DIZHT LW FIEZ BAFE LT\ D, fERTFIE CIEEBECE S 1
ZRRST L. BUSIT &0 M S 5 iR 2 P8 AR N RS OfF R R g THE L T\ D, ZOFIET
X, MR OREHF COZ R X — BRI T D DI EECH D MNERN D D, DO OFEHE
EAWET D OISR OMEEZHOT I ENTE RN, £z, BRP CTOMBRL O R LF—H
KB <ToDIZBUE E RIHEHIE S NICRE T 20BN D T, & 2 TR TIX Z S OFEREZ figik 4
LDFEEBR U, AR TERLEFETITNERNGWEEL T T AT v 7 o F L—2IZiRML, RIER
BB E BT 5, ZAICK Y BERER FOT R L X —HAE2RICTT D 2 L < Bt oWE &% 1
RTIENTE, FEBEOWENHIFTE L, BUIEETICRBERMNLIE T FAF v 7 v v FL—2 &1E
Fe L. LR b g L ORREE G INE Rk (J-PARC) @ ANNRI B — A7 A 2B WTT

A N FEBREATo T, EREERB LOAROFHEIZ OV THRET D,

HHEF
AWFFRITSC R EE DJRF 12 AT DR R RO A Z T2 b D TH D,

*Tatsuya Katabuchi', Hideto Nakano', Takaaki Ogiso', Yu Kodama', Kenichi Tosaka'!, Gerard Rovira?, Atsushi Kimura?, Shunsuke

Endo? and Shoji Nakamura?

!Tokyo Institute of Technology, 2Japan Atomic Energy Agency
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(4) RREFESA T v Z#AV=8PtFHERT— 2 REED - DHEHEER
Development of Nuclear Data Evaluation Framework for Innovative Reactor
(4) Integral experiment for verification of thermal neutron scattering law data using KURNS-LINAC
“ERE R MR E— NE WY SRFE el AR R M B2 peEF s ?
LRERKT, MR

EHUETR ORILICH G T, BT ELIS OB T — ¥ OB D BT B, RBIETIL
FKIFTAF 7 2T, BARKEALA N> AOBSFRE M L, BILFH L HolT 5 2 & 10 &
5T, BT HERT — 2 ORFEE T 5.

F—T— K APHEFRELAL BAER, SOFT Ay 7, LA

1. #8

BT A OBFFEBHSE ISR T, RN X o TREREE S T2 WS 23 VY B 5 AT REM:
W DT, IR EZRITHED TWL 7212, BT —# O EABRO TS, KAy
=7 FTIR, AR FRRGHILE L EE SN ANRENREREICH LT, BT — 4205 T5L &1
2, BT —H BELDTDDAX— LA BET L2 HET, A7r v =7 ho—B L LT, AIFRET
I, B RGELAN T — 2 RRGED T2, WRIF T A o 7128 W THGEERBRZ FET 5 L & bic, BEfFT
A 7T VICEDEEHESCAKT a7 b TR L7z S(a, B) & el 2 2 212 & » TEE - BRELANT —

2 OREER HI &5,
2. RE - &R 1005
EERITIL, BT AT v 7 OrOL 2R A : RO
. - . \“‘““m‘ +CaH2
L7, ABFZECIE, BAhik T EELRIT — % 2 R 10° =

\ —— Dummy
107 \

HHEE LT, ZEBETOREABRA L, WKIFEZ A5
v 7 12 mPEEO TOF FH Rz, KFELA LT T A
FOYV T NVERBEL, YT ANBEL 907 HHIC
ZhZh ®Li-glass % L BGO MHIZF A BLE L C.
Bt A7 FAVAIE R OMERT OKFIC LD 2.2
MeV DRI v BBIE 21T - 72, B DOMET R L F— 10 o (1:?1 | 10°
4 annel

1349 30 MeV, /L A1 100 ns, # 0 i L& #E 200 T1 TOF Ay lLHIER: R
Hz & L7z, ¥ 7V OBRIE, B 5.65 cm, &30
5.5 cm O MFEEAZICE A Lz, K 18K, KFE(LI VT A BRI TH D Dummy V2 7T
% TOF 2~ M VRIERE R 2T, BRI LOUKFE I L T AORERFIX, Dummy % 7 /LA~
THERERHERTHIENTE T, TNAEREFR KT HZ LIZE-T, BFEF74 77 U OfRGEE
Ehid 5, FRTIE, TR & BUEFRIC X 2 BGEER RO & 4% OFBEICOWNTHRET D,
B

AREEIL, SCRRVFE DI T3 AT SRR FEOPREZ T b D THh D,

Counts/Channel/sec

1ch.=2ps

“Yoshiyuki Takahashi®, Jun-ichi Hori*, Hiroshi Yashima', Kazushi Terada’, Yasunori Matsuo?, Takashi Kanda? and Tadafumi Sano?

'Kyoto Univ., ’Kindai Univ.
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(5) EXIFZAV=RPEFRELLT— 5 BREED 1= DO F R R b ERER
Development of Nuclear Data Evaluation Framework for Innovative Reactor
(5) Sample worth measurement for verification of thermal neutron scattering law data using UTR-KINKI
PEEPRASE Y, MRER !, KRR, MES— ', EETEZ !, RERES Y, Eirgct !, JEilE—2
VTR, P RUERREE

TR PR 4R 2 - THT721Z Cal sUBFEOG BEEIE 2 Fekn L 7o, AR L 76.42¢ & 1644 THY | £
DOFER, 13.19£1.68 pcm & 32.20+0.75 pem O SGE 272, 2 S O EMITME £ Ehi L 7= 1) E il & 3
ALTNWDLZ EEMR LI,

F—7J—F : UTR-KINKI, SRR, YV IIVREGE, BhEFHELR,. CaH:

1. #E T AT SRR AR TIRBRR D7 D DT — 2 B ii R O o —B L LT,
VTR TR P FBELR T — 2 REED 72012 SMR I [ ARIBOE AT 45 00 3k S FE I E F2BR A 12 LT
%o ARl SMR HERBEGEM & LT CaHa 1275 H L7z, CaH, OEVRMET-BELIR T — # 12 DWW TIL JEFF U —
RIZDOBNAA SN TEY | T FFE 2 AR 2587 — #1320 EIC UTR-KINKI (2 THRIE S L7z 3B
ISERIEERBOAHTH H[1], SRIOER TR EEZ NS E 5 2 & THEBRT — X OIELZ1T\, JEFF 7
— X OFESRFE % Ffi L7z,

2. 3BER  FZBRIF UTR-KINKI D4 D H YL AL &4 5 e & b

U ¥ AT CaHa BEHE P Lo SUS MIERKNA 28 4 3 Ui o REEER
RIS 2 560 L 7o, %72 %600 SUS BREHE B2 L
I BRI NI b M L 17 002 BB I & — ——

EFE LTz, 22T, @RS IE UTR-KINKI OS54 Tdh

%0y S DR RINT — 2 1k U/ 3 i Bl e fi
HrFEze TR L7z, W, SRITEE 76.42g & 164.4
g D 2 DOFEF & FH T2 F2iR A Tl L 7=,

3. R RICAHEOHEM, KICHEHEE & BB E D
BIfR 2R3, HIZIEEOWEM (2021) bt LTV D,
AENE 2 pem LN OSERBRGAZE CRENEZ EST 5 Z &
MTETz, Fio, WEOERIME & g 2 &3k E & & Uk
FOSBEETIRRIGAC B L TR b | 4 Bl EBRE & it 25 0 FZER{E
AT EBDhoT, o 50 100 150 200
BEE AL SUBEEE O 11 AT L FEBH S 3 Sample weight (]

DY EZ T2 bDTH S,
- B BB R L RO

20

AR RN
~—Fitted cirve ‘
33 e 2021

¢ 2022 ‘

30

y=ax

Sample rescriviry worth {pem]

a=0.19 * 0.01 [pem/g|

[1] T. Kanda, T. Sano et. al., ND2022, 411, 21-29 July, Online, (2022).

*Tadafumi Sano', Takashi Kandai', Yasunori Matsuo', Shoichi Ikeda' , Hiroyuki Fukuda', Masaki Goto', Atsushi Sakon' and
Jun-ichi Hori!

Kindai Univ., 2Kyoto Univ.
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BRI DD OBT — ¥ B B DRSS
(6) B HIGELAIIS & OMer B8 HH BRGS0 3 Al -1 D AR Y
Development of Nuclear Data Evaluation Framework for Innovative Reactor
(6) Study of evaluation methods for thermal neutron scattering law and
charged-particle emission reaction cross section
il FET L EAR B!
Ji - 7R

SR F AT ON, IR/ N Y 2 — W TOM 2 TR S 2 WIS 3 2 B - HGEL Al SO i
TR U SOG TR O REAf FIEIZ DWW TRET 2D TV 5, BIEE TOEBRILUZ OV TERD,

F—U—F : Bt LR PR ROSTERR, 7 R B RS

1. %S

VRREAF O/ NIE 2 2 — ) VIF (SMR) CIERGEM & L CTREAS CaH, OEABMRFT STV 5, M I &
HERME T OBELITF O FHI R E 28 % T3, £7o, WREH O ¥K ° SMR O & — k31 FHOD 8Cu
2T 2 (n,p), (n,0) & W o T BRI T U OGS I X BEEY B LI L e DA AR LIS D, 2072, Th
DEFIFOIFLEEEZ T 5 LTIk B Caly OFHPET-HEELHIR K < BCu O ff KL S W i
WCETO2RBERWT — Y 0NEHEC L, UEEFEEZ., 2Nb0T7 =% OFMTFEORM ZHED TN\ D,

2. FHEFEORTHRE
—fl L LT, i al R e OB BELRINT 63 2 -l FE O REHIRDLUC DWW TR R 2, M FIRENICE K5
2 IERMERCELA IR, B BRI R X 2 7 4/ UM E S W TEHME L7, #I0IS, BB REEE o —
Quantum ESPRESSO[1]iZ X W SR EBENICxT 2 7+ / VA &5t Uiz, I, 74/ /3 4i% NIOY2016
22— R[2]® LEAPR £V a2 — /LI A& LTEHE X, B HBELRIZ B Lz, 2 OB EELRID 53k
D7 IR RELWTE R A X 1 1R T, AR OFIRS R (R (3. ENDF/B-VIL1 OFHEE (Bk#t) L0 b,
AU < 8§ — R RIS < F-ME T % ENDE/B-VIILO () ICITVME L 72> T 5D, 20X 9123l L
7o FEFRMERELRL 23 (2. ENDF/B-VIILO 7> & A5 U 72 il b A0 L2k (K9 2 M BGEL Y 0 & &0 o8| B E D 7256 dih
BENOBAETFHELR 7 7 AV EAERL LTz, Z O ‘ .
Present

22D B B EBEn<e CaHy DEHMHFHELAI 72 & TNT ¥K ENDF/B-VII|.Q -~--m-
RV T ——

0 BCu DRFERFHHISHIEREICOW TS, ThE 2 10 _

N Y — XEROQREODERGRE RS E 4%, S graphite (crystal)
O

S FEORMEZED THL FETH D, &
2 10°
9 ___________
g .

BEE « AWML SCEHEL AR T 1) v AT AT &
HEDOHREZ T2 DT,

10_1 5 I 4 I 3 ‘ 2 I 1 I0
10 10 107 10 107 10
BE IR Neutron Energy [eV]
[1] P. Giannozzi et al., J. Chem. Phys. 152, 154105 (2020). 1 AN 0 JE MM S EL T i A
[2] R.E. MacFarlane and A.C. Kahler, Nucl. Data Sheets, 111, 2739 (2010). (R : 296 K. 500 K)

*Shinsuke Nakayama', Osamu Iwamoto'

Japan Atomic Energy Agency
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[3FO01-04] Irradiation Effects

Chair:Kenichi Fukumoto(The University of Fukui)
Wed. Mar 15, 2023 9:30 AM - 10:40 AM Room F (12 Bildg.3F 1232)

[3F01] Evaluation of Electron Beam Irradiation Behavior for Polyethylene
*Yukiko Furuhashi’, Yuta Mashiko', Tadashi Yamane' (1. TEPCO HD)
9:30 AM - 9:45 AM

[3F02] Changes in strength of PNC-FMS for wrapper tube of fast reactor by
long-term thermal aging
*Koji Fujita', Yuta Shizukawa', Takashi Tanno', Yasuhide Yano' (1. Japan Atomic Energy
Agency)
9:45 AM - 10:00 AM

[3F03] Formation mechanism of point defect clusters in collision cascades:
large-scale molecular dynamics simulations
*Yuting Chen’, kazunori morishita' (1. Kyoto Univ.)
10:00 AM - 10:15 AM

[3F04] Statistical assessment of athermal point defects in iron during neutron
irradiation
*Liangfan Zhu', Yuting Chen', Kazunori Morishita’ (1. Kyoto Univ.)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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Evaluation of Electron Beam Irradiation Behavior for Polyethylene
ERE SR, M HERT, AR IR
VHOREN AR —NT ¢ o 7 AR S

& — R N FEEIT O ZRERERRERR S ST 2 U EE 2 E B A (HIC) 1%, i Shiz
7V — AT D OMAERRD Hivd, HIC OMEBHIZEEARY =F Lo TH Y, NET D HHEMEWE
WX DRENREIND T2, EFRBIIC L2 ERHE Lz, £ ORER, HERINHRER K 5000kGy %
TIHRF OREIRNRELFOHLTHD Z ENbhroT,

F—D—F: ETHRES, 2GR =F Ly, Sk, glokAER, PS8

1. 8

HIC MELOLER Y =F L ISP RESCHNEMIT L Y, BRIRE, v RIBE, 2\, TAh U, 4RI
LW BEZTHZENEESND, AL, NEPOERKTD Sr-90 1 LN Y-90 Th 5 7= DRI
BIND BRI X 2HLEAR WA TG L7z,

2. B

HIC 72 BB L7 (B4 10mm) %, S 7miE—Jim
D HFEFARER K 5000kGy (& CEFHBH L, midlsERR, 7

UH A 7 A A T (SEM) K ol L PTG OBTE 5L
oo (@KL, (6)5000kGy BAHH

B, 77— ) BRI (FT-IR) HIEZR & 21T 572, o —

3. BB : - e
B 11T AR BUBRA % C OWT T2 2 R, R FEL, 2\\\“\\\\\w_t_\\\
BRI 217> B TR & 7 [N 3R STR M DT, BB S000kGy R ©

BB LR RE N OIS dmm BEE CEARRDENE, L
%] 2 W BRI 5t B OO RS R 2R, BEWFIRONIRGER

RESET LA, —HOTHCBERBERO LAY mewssmee

o7 X2 RIS D OMEZE L

RIS & 5000kGy FRES#F O 53R ER % O BUSEE B 2R R 4
X 312" d, RIBHH ORI I XIEEREE OB T 0358 By, Wik
IXEEDFE B ALz, 5000kGy RS D856, BT HEREH D2
sy (BEREOHES 3mm FRE) ClaffatEric T
B ST TRRAbNT, —F, BTHRBROEED DNy
(MBI R HIRS 3mm~) 1%, EMEBEORE B 5T,
L7285 C, BT OO RS R T RS 3 65 O ML O 58 & 52 1,
— RO DML E TRROEELZ T TR WESITKRTET 5 =
LOLEZ LIS, FLIR MEIC L Y REOHBEICRET g;ﬁiﬁiﬁf%ﬁfgii%ﬁ
=/ BROONFZ LD, MERMEHOLBHOREEE  s000kGy BIHE, ’
F, NEE TIEHEOEITIZ RN Z Lo T, (d)5000kGy FR544 1t it

*Yukiko Furuhashi!, Yuta Mashiko' and Tadashi Yamane'

ITokyo Electric Power Company Holdings, Inc.
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SRS v /\E A PNC-FMS O REFHEBRIIZ & HEEE(L
Changes in strength of PNC-FMS for wrapper tube of fast reactor
by long-term thermal aging
M TR, R RORT. PHER O k. REP FEs
" BRI T ISR SE AR

AR OREHEAIR T » VEMELE LTI ZHED TWD 7 =T A N~ T %A bl PNC-FMS (20
C,45,000 FEfH & TOEREEER & FEhE L 7o, 2 O% OFRERBRE RS MHEE & L THEE IS8 550C
TUIE, 45,000 FFH OBRFNC X 5 FERBRER T LA CRNWZ ERHALNE RS T,

F—T—F: 7T A bMeAT 0 A M, BEEhSE, 5IIERER, B SRR

1. 8

JRF- IR CIE, T U U ANa) B HEEE OBRBHE SR T v NERMELE LT, 11ICt 7 =7 A b= AT
YA NEH(PNC-FMS)DBIR & T\ %, PNC-FMS % F 2 3 572 0121d, FNTORSHC X 508
R EZERL L, ERREIEGHI T 2 LB R 5 5, B H%OMEZ(LIT, BEZE & BB RO
FEICEVALDZ LD, R E DGR 5 7201C, BERBRALETH D, EilF O Tl
FFPIFTEREI K 8 I & R & 725 2 &0 D, JR I CIIRE 9 R Z AR & L 7o BAREZh R
ZEEF ThHDH, AT TIE, RRFFZRNIZ L 5 PNC-FMS OFREE(LEZ B 6T 5729, fE 800°C T
45,000h £ TOBEEZHRBR A TE T LB 12 oW T BIIERBRSS o 5h B Bk 2 F20 L 7=,

2. RER

HERMICIE, 7 v B ORE T 1 2 AR L 72 PNC-FMS JEIEREERES & PNC-FMS #8% % Vi, JE
SERHRAR A R O DFEE 70 5 L R OBEE IR LSIFIL, Z4Z 11, (1050°C., 40min)+(710°C 40min) & (1100°C,
10min)+(780°C., 60min) Td> 5, i AELRFFGRAEL 2 B L 72 BULEE T 2 DITxt LT, #3813 & RFR 58 EE GRE
WeDLENE)Z B LB CH 5, MM IOV T, K& HFIZT 400~800°C, 1,000~45,000h DT
BARFhaR R A N L, i S SRR K OV [IRERBR 21T o 7, B SEBRIE, IRV T, M LIAZTE 500gf (2T
FEhts U7z, SI9ERBRIE, SR, BRI & O Na B HYF O MR s LR ST 6E T 5 200°C THEE L7z,
3. R -EBR

Bt OB IRRBRAE R L0 | FEIEREERAH (T BARNIR EESS0C £ T, BB E MBI FE600°C & T
BB/ NE L Ty VEOHERIRE & L CTEE S 55550°CIZEB T, 45,000RFFFRE 1% b Bl & F 44 &

FSOWELHT S EBH LML Rote, —F, FTREX B D &MET P
IE. BRI O BN & SR MR T AR AR LT, IR Lo ’"‘EW&%Q T
800 ; J
BaERT L0, SHAKRA L 252 ) —TREFHCHOBRET , L e
= N

— VeI T— e RT A= H—(IMP)E O TR A LA I L, Bk,
R 50 % FEREUSEHOE 0 3 B0 S DAL AT L2 T B, BED) o RS |
HLEEG00°CLL 1 TiE, LMP & & b ICHIEIIC S 1R S AME T 2B 25 L L - .

T | PRI £ 5 MAHRAEIE b bR T LT 2 5 25 LMP-GT 5T o
NB, BETHE, WEEHOGEROE S HREROMMICONT brd, 0 PEais DIIRAS (Hil)

*Koji Fujita', Yuta Shizukawa', Takashi Tanno', Yasuhide Yano'
IJapan Atomic Energy Agency.
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BRART—FICETERRMI SR E—DERAN=X L :
KRS FEHHEVSaL—Ya Y
Formation mechanism of point defect clusters in collision cascades:
Large-scale molecular dynamics simulations
BRSS!, AR
VR

FRES T Fe WOOMEZE ) 2 r— NIZBT 2 KB FEN )7 I 2 L—3va U &EITV, EICHEHFAOHRAN LD

A —=R7avR&n5 Lic, WA — R I 2 —0HIcid, HHEIIZERT 2 b0 &, mAEEE
THNERT D L ONEESNTZ, DA —R7av A 2B 584 RN+ DA r— K7 T AKX —4

AR, YA X550, BROEDERA I =X LB L THET LT,

X—D—F:BHIRT—F, RMa7 7 A8 —, BRAT=A L, KatoHT

1. #®E

FESRPEINIC W TI, 280 A7 — RICB W CHEER Y 7 A X —NAEREND Z ERH V| MED
7~ aEICEEREBEEZ DI END, ZONAr— R T AR —OERREREE LT 5
ZLEFEETHD, 7T A EREIT, ARMAERE L R, B PKA =3V X —0RkE L TEREIN
L0, AL PKA ZRAF—ThHho>TH 7 T AL —ERRET A X5 i%oﬂ?’fﬂ&)éoj‘aﬁlﬁnﬂ

O&DD PKA TR VX=X L, 7 T AL —ERRERY A XIS DN T, B,
ZOFH S5 EVETRT 5EF MIBEENA T B0, 1 F5 5% 1 'g.;“&mmﬁl
?é%%cxﬁﬁ%éoi%o%%%zé%ﬁ:XA@%%%&éhfwﬁ & e trls

L KBTI, 7 T A5 — R KRBT 5T 7 2 HESE T 5 72 et
2. KBRS FENERIC L O H R — K7 52X — LR DT 0k A & 4 @smauster
L. 29 A5 —H A ZOACRIET M % 72 BIR OB RRANHT L=, “@ ): '

w Subcascade 2
2. A& . O,

Mendelev 7 > ¥ ¥ LA T, 50keV £ THPKA THRAX—0D aFe N {1 H7FH 25— RickR
PAA—RKFak 2%y ab— Lz, PKAFMETFhL L, = SWETTAS=
FVF =T L 1000 [FOFEEIT T2, BT B A — R W — 7280 . ARt 1t
BACEIBE L, AT — K7 I AL —DERA D =R D& LT, Ny e
3 BR LwE

UIal—va  lC kD EBLRIERY — L OME LY T A — RORL < - SSingle cascade -
BN, WL OND T T AL —BEA T = XA%ﬁﬁLtoli\ﬁﬁ.%xﬁgT ..
HBANZ AL Lo TERSNIZ Y TAZ—%mT, K 1Y T A —F o
BRICL > TR ENTZZ Z7AZ—TH V| K2 XA — 2 OEFR TR
SN TAEZ— LR — ONE TR SN FAX—2 ZmRd, Z
NI FTAX—F, 7 TAX—L L THRMTIRELRENENTRZY
ENENIERIA I = X LN 72 %5, FEMEY BHET 5,

SEXH
[1] Sand, AE, et al., EPL. 103 (4) (2013): 46003. [2] Sand, A E, et al., MRL. 5 (5) (2017): 357.

o)

K2 LuIAsARr—FKiC
EREhrs S5 Ax—

*Yuting Chen', Kazunori Morishita', 'Kyoto University
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PHEFRATICE TS Fe NOIEFERIELERIZEET S HiEtaYEEA
Statistical assessment of athermal point defect production in iron during neutron irradiation
OO, BR R ORE Fag!
VAR

S FENIFIEIC KV EHR S 172 20 eV~50keV D PKA = RF —DE N A — R T — 2 _— 2 Lk 1-Hd
HWEDMED PKA =R F =AY bbb L2, AR A7 — R 7 T A2 —=DERRIZONT, ZDOF
BEL DO ZNZHOWTHEHAICESEFHMI L, Zhh I 7 elEREIC T 2882 lE L,
X—0—F: BAHEE, &R 25— K, BEXK, #E, o6&
1. #E

JRFJF PR AP OREEMIZ RN TIE, PPETF OIS 232 THEH I R RS @& I B S v, £
2 & o THE OB 350 (Mafk) 372, Jakitds TR bR ORIz VTR, St 2 EET 5 2
LWEETH D, MEROBENe b THITIE, "RRMEERIZOW T, FIEHRESED EWICET @m0 TH
IWTEIZD, ARERERNG b EDOHRIZ OV TUIIZIFHER SN TR, ERKBREDOD L E1XI 7
OIS T D RN H Y . ML T2 ST 5 ETHEERGRR TH D, APETIE, AKX
fao s A — N7 7 A8 —DERRRDFIEERLZ O b TNZHOWTHAH AR 24TV, £ 7 v
I T OB HET L L2 AL L,
2. BIFIE

57815 (MD) T2 W T, a-Fe MBI DIRFDOOE 2% T
ALITERY, Zhiad —KIZCEHURFPKA)E L, ZDFIZ20eV

1000 3 & Number of surviv ing defects
= fitting result
= = stoller's result
Turning energy
30 keV (stoller)

S
S

!subcascade
m rdel
islop=1.02

~ 50 keV OIEB)T X)L F—(=PKA T=R/NLF—)& T X LD HHIZE
Z. FOROEMEEEHA S I 21— a3 LT, A—®PKA =

10405 keV (Stoller)

Number of surviving defects

Turning energy '
! Turning energy

'
1 10 keV

| (this study)
!

FILF =KL 1000 7 — A D> I 2 L—3 g5 A ER LT-, Ok 5 'ﬁww
L. | op=0.68 _ _
SXLT, BEHARSH R, 1 0L ST, MAMSH A r— R o1 i 0 100
PKA energy (KeV)

77 AL —DERBOMER M, Th b Ok L OEREREZ

K1 KRMaEREE PKA =R —DEFR
PKA =3/ X —DR L LTROH =0, kI, L& LT HFIR B

ENVED PKA =R /LX— A7 kL% PHITS(Version 3.280) Pl — K %
AWTEHE L, B> MD @R & G5 2 & T, REGRA OX

1000

normal
distribution
(E < 1MeV) !
1

s
WMo ple R M A 3 A T2, & BT, ZOREREE T L m ER R g’ 100
NI O NS &5 2 L TURBEOREISICE T D 2 7 utiidiE %
;ﬁ%ﬂﬁa#ﬁ@ﬁ%éﬁ%%wxﬁ—F77x5—$%¢@@%% 5 1 cxponc
MR 7 a BRI KT TR BRI O TEE LT, }é . (E > 1MeV)
3. ®BR =y 1 10 100

Neutron energy (MeV)
2 KREGERE L PHF= RNV F— DR

B 2 1K A R D P A = p L — (K A R, Rk
FIF =0 IMeV KD /NEW & EITRMAERE D SAAITIER DI

W, ENEVRE D LBA RIS Tz, RRMAERKEE DWW L EH I 7 nIEREIIH T 55
BIINESWIR, WAT =R TAZ—=DERROD S ENIXT BT RE WD 13 g7z,
SEXH

[11Y. Chen, et al., Nucl. Mater. Energy, 30 (2022) 101150. [2] T. Sato, et al., J. Nucl. Sci. Technol. 55 (2018) 684.

Liangfan Zhu!, Yuting Chen!, Kazunori Morishita !

! Kyoto Univ.
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[3F05-09] Light Water Reactor Materials

Chair:Kazunori Morishita(Kyoto University)
Wed. Mar 15, 2023 10:40 AM - 11:55 AM Room F (12 Bildg.3F 1232)

[3FO5] Study on the local mechanical properties at the interface of RPV cladding
Takashi Noro', *Ryuta KASADA Kasada', Hao Yu', Diancheng Geng', Sosuke Kondo', Hideki Yuya®
, Minako Endo® (1. Tohoku Univ., 2. Chubu Electric Power)
10:40 AM - 10:55 AM

[3F06] Effect of Ni addition on dislocation loop formation in Fe-Mn alloys
*Yuta Ishida', Ken-Ichi Fukumoto', Fujii Katsuhiko® (1. UNIVERSITY OF FUKUI, 2. Institute of
Nuclear Safety System, Inc.)
10:55 AM - 11:10 AM

[3F07] Evaluation of irradiation embrittlement of a harvested reactor pressure
vessel material from a domestic PWR plant
*Toru Oumaya’, Terumitsu Miura', Katsuhiko Fujii', Koji Fukuya® (1. Institute of Nuclear
Safety System, Incorporated)
11:10 AM - 11:25 AM

[3F08] Evaluation of irradiation embrittlement of a harvested reactor pressure
vessel material from a domestic PWR plant
*Terumitsu Miura', Toru Oumaya', Katsuhiko Fujii', Koji Fukuya' (1. Institute of Nuclear
Safety System)
11:25 AM - 11:40 AM

[3F09] Correlation between crack growth and corrosion behavior of cobalt-
based alloy in simulated PWR primary water
*Takuyo Yamada', Takahiro Sasaoka?, Takumi Terachi?, Yoshiari Kaneshima', Kohei Kokutani’,
Koji Arioka' (1. INSS, 2. KEPCO)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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RFFENBRRI 5y FBREROBANEFEICET SR

Study on the local mechanical properties at the interface of RPV cladding

Bpf Azt MAEE EKR!, & %', GengDiancheng!, ITRE Al !, ABEF S 2. HEE ERT2
VALK, 2HEeE

JRFIFENRGD 7 T v NS & R OBERERO JRFT DR E 2 IS~ T2 & 24 8RS » THLE 2
FAELTND Z MR SNz, BILEZ & O BB O S TR TII B L 2 &3 5
Lpole, WALDERZH LT 72012, BB Z 21T o 72,

F—I—F:FPFEDESR. 77y B RERE, S, DOk

1. 8

P B AU D J - FE N 2SR IR G SR H W TV A 0, IRMEEZ 5T 572012, Wik
I AR T L AN RARIEE SN TV D, ZORE, 7 Ty RIEBEOBEEZ 2T 2IKA S 2 w3
HIEBRINETOMRICEI S TRENTEY, KT Ty FEEREHICBWT, By I — Xl S HV300
ERBZHDEESFAET D EDMESINTHD N, TOMALOBERIH S0 E 2o TV, Z 2 TR
Tid, BPFERRR 7 7 v REER O R R RAE VAR BVLEER 0 52806 L T B O ST AR
AN ERNEZHALNCTHZEE2ANET D,

2. RERAE

PRI, M 1 S VT AR NE 2 7 v RS ERFIFED RS T vy 78 (BAME : AB33B cl. 1, 7 7
v NEB:SUS 309L) Th D, 7 7 v NEEH#EFRE L 0 80 H Uizl sleH >\ T, J2Em (~10 Pa) 595°C
TORRFZNREREZ 1, 3, 10, 30 hiZTENEINT -T2, A 7 vy I — A SR ERIL, IMV-621 (e
TEFT) ZRWT, #E : 0.1 kgf ICBW T To72, BF I Rr—7~vA 277+ 74 %— (JXA-8500F, HARE
1) RERA A B — AN LA (FIB) %2 k57 7 v REEFRER O R~ v 7 OMiiiksl s 2175 7=,

3. &R

A533B REMAHEAS HV210 FEEETH D DITH LT, AS33B D7 T v NIEHEEERNS 6 mfLE O SICE D
FETIC BV TCIE HV260 F2E &£ T L CW DRI FET 5 2 L s S 4L, BEfRO@ Y Th oz, —77,
77 v RIEHEERER LICHEET 2 LOELZ /T8I 10um FREE TORY—RESZHLTEBY, JEERN
JEBNIZINEDEAEVICE > TELT HHOD, HVA00 2 B2 52 FT 5 EAREniz, £/, Zhb
DREAVIE 1L 595 CEMRF LI Tl 30 h F CTHALDN L B AL7R Do T, IHaRR BTl SUS309L 725 @ Cr = Ni,
A533B 6 CMEB LICHERL L TR Y . mEE ORI & b 28 R A bz,

SEXI
[17 H. Yuya, R. Kobayashi, K. Otomo, K. Yabuuchi, A. Kimura, JNM 545 (2021) 152756.

Takashi Noro!, “Ryuta Kasada', Hao Yu', Diancheng Geng', Sosuke Kondo', Hideki Yuya? and Minako Endo?

Tohoku Univ., 2Chubu Electric Power
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Effect of Ni addition on dislocation loop formation in Fe-Mn alloys
HE KR, fEoo B R ez
EIEREE, PRI EY AT LR

Fe A 4 > st L7- Fe-1.5Mn-xNi £4x(x=0,2.0) % &% E 7 HMEN(TEM)BIZE L Fe-Mn &4 F Oz L—7
TERRIZ RT3~ 2 Ni RO A G~ T, 2.0Wwt%Ni IRINTH 1.5 (GO RIEHEN RN H D & binoiz,
F—0—F: A A UBH, EORGMET VER, BiL—7
1. &5

BRAKIF O J 145 FE I 2R O Ve T IR e 13 b EE R BRRELFRO—DOTh 5, TF, Felfifb® 1 &
LT CuMnNi,Si #GREIR T2 7 AN NA—T BN SND Z ERHLMNIRS>TND, 2D XD
75 BB AR DT U 33 2 BN SR B SR DB A O NI T 5 2 LT, A I = A LITES < RS
WAt FRIFED S ELICAR IR Th 5, AR TITIRIEEGHRE T Fe A 4B LI ENEHRMET VG4
Fe-1.5Mn-xNi (x=0,2.0)% TEM @152 L THA( /L — 7 TERIC KT 2 NI iININO B Z I~ T, S HlIcEEsn T
WBT MAT =T CHIE SNIZWEIRT 7 7 AX OBRT — % & OBRE BT 5 2 & CREHEEM
IR 335 Ni OB ST L 7=,
2. KB

K FA A BREEEE DUET T 6.4MeV @ Fe¥' A 4 % 290°C TS L 72 Fe-1.5Mn-xNi (x=0,2.0)A 4 &
e, HIEE— 7 RS 1500nm C O R S/ B HE 1X 0.08dpa /4.2 X 10-%dpals , 0.47dpa/4.2 X 10-dpa/s O 2 55
T D, BHRA A E— DI TEEE % F O CTE SK 200nm O FEGREN 28] 0 H U725 BB A 4 R E
1282 05kV OT VI A AL E—DARy BV T ERNT Ga A AV X A—VEERE LU, iR
Zxt LY 4 —27 B —A3EE V- TEM Bl ClafL— 7 OB 21T 72,
3. EBRER

(RSB 0.47dpa @D Fe-1.5Mn 7 OV Fe-1.5Mn-
2.0Ni Bt DG ©— 7 (I3 DGR R 2 < T,
B HLTHRAL L — T ICxHE T 2 AV R B S v,
72 B A 0.078dpa #EF Tl 0.47dpa THIZSNL7- K 9

oy b T A MRS WPV — T ORRITRD & P L B
N72h3 o 7, Fe-1.5Mn B-& DAL — 7 EEJEA(d) 1 4.0 [ SR oo T o

.

nm, 2% FEIN) T 2.1 X102 m? T&H ¥ Fe-1.5Mn-2.0Ni A4
1£2.8 nm,6.7 X102 m? T -7z, 2.0%Ni FHNZ LV &%
FEVIM 7R AN — T IR END Z L b otz F7, LIAZIES 300nm CTHRIE L 72 @HUNME S 1%
Owt% 1542 C 1282MPa,2.0wt%Ni &4(3 1744MPa T VD Ni IRINZ L VK 1.4 5O S OHINNFRO BTz,
Orowan “E 7 /L OMALARE % [FIfE & RUE LVNd & B LI(E~O % 52 Bt L, #EE2 5 Ni ORI LY
K15 50 bES 2R LTz, [A—BHIBT 527 9 22 O bEE b5 1.6 5 & HEE Lzl 2R L2 &
MO NI 7 7 A% K OAN LV — TR & LEEL L 72 IR E N R 2~ 2 & b o Tz,

BEH

[1] EHTLZ, @AFFE, “FHAFERBRMPOWRER T 7 7 A X ERRICKTT 5 Ni OF28”  INSSJOURNAL, 29, p.126 (2022).

X S HLEF4 (a)Fe-1.5Mn, (b)Fe-1.5Mn-2.0Ni

*Yuta Ishida', Ken-ichi Fukumoto' , Katsuhiko Fujii?

'University of Fukui , “Institute of Nuclear Safety System, Inc.
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ERA PWR 7S5V D EFREHBREFH OB 2SO EE
1) BERFISRER B R O 4

Evaluation of irradiation embrittlement of a harvested reactor pressure vessel material
from a domestic PWR plant

(1) Investigation of solute atom cluster formation
REE L =0 OROE, R Z, ma Bl
R 122 4 AT SIS
EWN PWR 77 > b DR IR E A ERBEFER (AS33BCLL, Cu &4 & 0.12wt.%, MR & 2.9} 10" n/em?) |
DWT, 3T P AT =TI LV EERT 7 7 A Z ORI Z T L7z, £ORHR, Cu J??%EJIJZ!S&
THWEIR A7 7 A X OEBHER S, TORBERIIENEHRABR T OT — 4 X—2DHENTHH Z &

DB SNz, FTZWEIRT 27 7 A X ORI E M54 77 > b OBAHER A & ik U7zl R, B oMk
Lo TS Z &R I N,

F—T— F: REFAFEDRS REML, B,
1. #8

JE 1P FE ) A2 RPV) D B b DT, AN TS S =B A o X 7 e Mk ATIc K 0 B
JRF 2 T A B RENIV—T DB & Do To PP FRENTfE O X 7 m R IZ W TR RIEFR D D H i,
IS OMREEE 2 CEBIREBAT A PG T 5 BN LT IE Rev2UANRE Sz, —J7, BEIRHE B
FED PWR 77 > b L0 RPV IREIN R EH D D EDO R A B TR — M 7 (CUT B DS BRI E 1,

WEIRA 7 T AH

BAT AT RE A M T DTz, Z OB O I 7 miflfikz i~ PrEF RN S < 7 R LICBET 58
WA OZYMEZHERT 2 N E L, ARG Tl BBEM O 3%kTT A7 —7APTRIEIC L W IA
HIRA2 7 22 ORI Z R~ 2% & IR RPV OELHEER F O i S *;~f
BURCT-2 7 25 DIk & bl Lz, R “
2. BB S ;
FEWFAT (AS33BCLL, Cu AT Ht 0.12wi%, WAL 29X109n/em?) | = * N
F VA RPV ORSHED R 2 2 SO (RS 3.1x10"° ks
n/cm?, 4.4 X 10Y n/fem?) (Z2WT, R A 42 B — LN TEEE(FIB)IZ =
THRBHERE L TSI T L. APT ¥ & (CAMECA #h# | =~ oy -
LEAP3000XHR)%Z FIWTEIE/ L ZE— FIZ X 0 ABHEE 50K, /< - Cty ]
,Mg:MT%ﬁ%ﬁOko wﬁm&>(ﬁﬁﬁ% W
3 : )

1 Culfif~ v 7T Dfl

APT IFE DR, X 1 ITRT & 9 B K OVEE B 3t

150

O BEFM (AT B T HIE)

| @ B (3.1}10n/em?)

W72 Cu 7 T A Z RO BTz, BEIFHM D 74 D7 F 2 52 DI ﬁﬁjﬁi‘;@?};gfnommcmz) I
BRI 3.20m, BOEHEIT 1.6X10%m? LTl S, RRERIT 26X O +
103 T 0 £ OTHIRIAR 2 (R0 ) BEFFOENEE R 07 E + @+
— R RPN o T2, TR EORRND, BIFHOBER & N P 4
07 AS OWRKIUT, EASHO L7 nE iy omk 20 [ fﬁﬁ +
MR LHEA LT\ T & SRR S hT, L o

N .
[1] BARERWS FE st 0B E TJEAC4201-2007 o (7712%%$V“

[2013 ABAHRR], (2013)
[2] B REFIEAT R T4 A gl oo B L TR O S B
~E R EARRER T — 7 O P OtkE- Q12007, (2013)

2 WHIRT7 T AZRFEROFFHHR

L EBIRERAT RO

*Toru Oumaya, Terumitsu Miura, Katsuhiko Fujii and Koji Fukuya
Institute of Nuclear Safety System (INSS)
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(2) BESBRWERLIL— TR RO
Evaluation of irradiation embrittlement of a harvested reactor pressure vessel material from a domestic PWR plant
(2) Investigation of hardness and dislocation loop formation
=W WO, ORBE L OB TOZ, e B
R a s AT MRTERT

[EWN PWR 77 b DJFETIRE R RBEFR (AS33BCLL, Cu & & 0.12%, FFE 29x10°n/em?) (22U TSGR
Bk & TEM B35 9206 L, 20~30HV OFRKHE(L & THEAL 4.6 nm, EHEE 8x10%° m? OENLL— T DIk & s LT,
BENFRA DENIN—T DI Z FEIN PWR BB T & b U7 R, R Ch D 2 & A fER LT,

F—0—F : AR e, B, BERb, i SRR, isfor—7
1. &8

BERRRER A 2 IO IR A O BRI LS BROO 29 E 2 e 2 7o DI, BRI bD IR & 72 % < 27wl
ZAb % FHR TR ISR RPV) [ZOWCH, BetiaB o7 —& Ll L, BURMROZ Y AR T2 Z &2
I/ D, BFERCIE, EN PWR O RPV RN HERIR S NTZBEFRICONWT, 30T b A7 r—7HEIC K
VIEIRT-7 7 A2 ORI Z T~ RS Tl RIBRFAMIZ OV THRIE Al SR 2 I3 2 & & bIokil
METBEMEE (TEM) B X W IWEIRT-7 T A X LIS O VIR T DI R~
2. BB

BEFRS (AS33B CL1, Cu &A78E: 0.12%, FRSHE 29x10" n/em?) (22O C, NRENHZ 7 v R/ RTARER (UL
T, BRI A G TeBIE M 20 mm OFPAZ . {iE 1 kg, PREFRFR] IS CE Y I — A SERER 7o, F7o, BRI
H0>5 10 mm BENTZ R 501 mm OF ¢ A 7RV ERIL, =% ) — VBESRIBERP O A Y s N
FEIZ XD X7 oIS N O AR L7z, TEM (HAGE T JEM2010-F) 2T, ImdEEE 200kV 36 L UVET-
FRASFNI<011>IZC, WE X7 ML g 228 2 C I OBIEEHE & BHEEHR /2 DL ONS Y 4 — 7 B — ARG HEHE 4

BT, .
[ ]
3. #R 2 B ot e
BEAFH OIS L, BT TW 2248 HV TV, WESIRARI CIIaEm g« " | EBme
BT L1 271HV £ TR, HREERA S 4 mm DL FEER- BB & 2 | e .
TIT AR Uiz, HEELD A533B SAOARMBEHFF O S[1]& Hilled 5 & 0

0 2 4 6 8 10 12
FRSHIE(L LY 20~30HV T o7z, BEFH O TEM BLEE IR KOs PIEFIRAIR (A0 niem?)
N—TDHER S, TS ORI SHIRRIZE0 Heiso 1o, Bl shi-

T L ° * R rAZAES H23]
1 BB —7 OB 46nm, BRI 8100 m® Th Tz, N g ﬂﬁ*ﬁﬂf@j
=y e o . i . i X FEIFhS °
BRI CORRRL—7 DRSS 3] L OURA BT, BT B ool g 0
Ey

(ZEEATREIFH CIIERRD R X < | B EEDMERY MBI SR v, k7R . -
BEEAVRIB SN AN, BEAL— 7 OIZERRIUEN PWR ESEER - L [AFL R S I

ETHDZ EMHERS I, 4 A L— T DI & B
DIEIN PWR EEHEER - & DL

SESHR [1] &4, INSS MONOGRAPH No.1 2001. [2] T. Oumaya et al., Fontevraud 10.
[3] JUNFES, JINIE 73BT OB BER OMGE BT 2 R, 5 8 [ Bk

*Terumitsu Miura, Toru Oumaya, Katsuhiko Fujii, Koji Fukuya

Instuitute of Nuclear Safety System
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Correlation between crack growth and corrosion behavior of cobalt-based alloy
in simulated PWR primary water
I sR T, HER ZER G, SR 15 &k BE!, BEe BRE, AW FE
'INSS, *HIBIPEFE S JT INSS

PWR1 REGEHMBHEEEREE FICBI1T 5 Co AL nBZHER L I8 4, S L Eem a2 T
250~ 320°C OHiPH T~ 7o, #EM &S 13X, ME & LICHM &R OB CEIEIEL 23 R S
. TR BIERICEE LR R S Tz,

F—T—F: Co &4, PWRI inAbf, BELERZES), R

1. 8E : Co e (AT 74 b 6) IXMEEREMEIEN D 20, BAKIFIZBWTHIREK, R ST L
THEHED D, BEEIR D202 ORI O ORB A RO REESL H Y . Z O ORFESL{L
(BT DA G 20, & 2 CRIER[1]TiE, PWRI RGER K 231 D Co R4 Bk | 25 )
. AT 74 N6 LALFH O MEIEM D AT T A b 6B & HU T 250~320°COHiFH T~ DR
TR L 1T 20% [EAE SUS316 & [RIFRE T, F-REMTIR N 2 Bm a2 Hds Lz, RfE IR ok
WE LT, BIERLEROBRICONT, BRI R IEEmE s b RE LR a2 @G35,
2. BBRAER : A7 74 b6 (&®) (X, EBEOREAF L., FRENLH 15152 mm O 7 —R R A %
BB R 7 BHE L, @l K ORIERBRICHE L2, 2T T4 b 6B (&) 1%, milo#i 2 AF L, 0.5tCT
AR A BRI L 7o, AN A e QNI A YER 72 PWR 1 YRR EREE A 4545 L 500 ppm B + 2 ppm Li,
30 cc/kg-DH D7k H1 (250, 290, 320°C) TT o 7=, ST —EME & L, ISHIERAAEIT K= 30 MPavm,
BRI 3,500h & L7-, #RERiLZ O CT 3
BTIE 3 mm ESTUIWT L, EOWEBIZEND
BIOERRE 2T, BLRE, 7 —R
B LD CT R DI 2 N THE L, &
e W LY RIEPRE RS, B

LA IR L %P~z
36 0L Io, IR 2|
JRERPAEBES, R R OMIN (A4, ~ kU 2 (@) SEM & b) IR

1 AT T4+ 6B ORIMIHE LU > EBSD /o HTE &
(290°Cx3,488h X5)

R) Tholo, M2DE T, #BEM TITRIR
(2> iR 200 nm F2EE O R A AT H
TOGENDLH LR LTI, ZOMMEE
D, AT TA MF G, Be) OMRITEI
Co HERMTEZ Y | BH/BRACIEEER DU s
TITEERLT DM AR S, ZhnAR
HERICHBE LU ARENRRB I, 85X
Bk [1] RS, 2020 BT IFEEDO KRS 1C05.

*Takuyo Yamada', Takahiro Sasaoka?, Takumi Terachi?, Yoshiari (a) R SEM & (b) W STEM TR VEL S8

Kaneshima', Kohei Kokutani' and Koji Arioka', 'INSS, 2 Present

KEPCO former INSS. 2 A7 74 b 6B DERLIZIED STEM BIE355 R
(320°Cx2,011h #BR)
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Oxide Film Formation Behavior of Ion-Irradiated Zirconium Alloy
i o, E L OFE R, BHD &R, BER B, e Sk’
VHSZRYERT, 2 JUHIREE

BWRIZHWH L5 20 31 = 7 KB4 O EHRIRF O R « ARSI KT T BRETHRE DB 4 Wit 5
72, YAhaA 2IENSA A AR LTI T E M LBRE AL L7k, BWR AKE 285 L7z Sk s+
KITIRTE L, HEHRIEG DB Ry O 2B PRI A R E 358 4 3l L 7=,
XF—T—F: OndhuA G KRFBERIL, REHEE
1. #8

VN A=y hEe TR RN LV BUIER TR S D & ROKERER SN, ZO—HRYra=
U ABEITRINS D, P uA 2 OFRB IOKRERINICIE, A&0 THD Fe, CriLUNi 23
BENIET, ZNOORBRTIINTHHEEZRR L TWD2, PR T, 1IZCEHULEEHEICEY S
fig LT~ MY vy 7 AZEET D, 22T, [ZLEHLULEERERR JOKERIIZKIETREIZONT,
FRALIRTE R L VG @Ry OFENZE B L TRET LT,
2. BBAE

UNHBA 2K Tk a L NGELR A LT 400 “CIZT 3.2 MeV Niv* A A4 25 KT 60 dpa (i1
MRS B : 89 2.9X10% n/m? D13 U & H LIREICHY) ETRE L, 2k, Y7o —#Hae 4 e—A
Bl U CORME B S L7z, HiV T, 288 ‘COmRMEE/KIZ 500 h 98 L TR Lz, BREOKIHIT
P52 SEM 38 KON STEM I L W BIZR L, BRILIRIE & 5 L OVE @k sy D o3 Ah 2 5l L 72,

3. MREEE Blister
Fig.1 (T 60 dpa £ TA A HH LY 7LD Oxide film § i

EE R &R, A A WA DR L Metal T
SUIARMS IR TR 2 fF T L7z, 2o :
(a) Irradiated area

ZEMBBRR XTI D KERIU K IE T
ARG ORENRR ST, 723, 15dpa £T Oxide film % —
A IR L7 7L T LIE & DI Metal e
NI oT2, FT2, 60 dpa £TA A HEHL
e oI TIEB bR AN BlE S,
ARG SRR OB EIZZ\ME B 33 BTz, Fig.1 RmirtF#rm (60 dpa)

Fig.2 |2 60 dpa £ CA AV LIz 7z

(b) Unirradiated area

® Grain boundary
DT, BRAUMIEL T KL T 5 C 00 LRI 2 2 ) e
ERE LIk R R, SERLRE B Tl A g 1 e Cr
53Tl D Fe, Ni BLU Cr ORISR ST, 5 —+—Ni
— 7, REBEH T CIRRAT IR S e g 0 —o—8n
T2z En D, BLRE S MO ER & L CRbabkL © 40 20 0 20 40

RETOEERTDIFNINE Z b b, 5%ITE Distance from the grain boundary / nm
B RRGY DARHT & R & OBMRZBAfEIZ LT, Fig.2 fbabhiSmes 0w ERERR S (60 dpa)

*Katsuhito Takahashi!, Wang Yun', Yasuhisa Aono!, Takashi Mutaguchi?, Shun Shimabukuro? and Hideo Watanabe?
'Hitachi, Ltd., 2Kyushu Univ.
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Evaluation of irradiation induced hardness and microstructure of
Zry-2 under applied stress (2)

*Luwei Xue' and Hideo Watanabe?

'Interdisciplinary Graduate School of Engineering Sciences, Kyushu Univ.,
2Research Institute for Applied Mechanics, Kyushu Univ.

Abstract: To understand the degradation behavior of Zircaloy-2 under neutron irradiation, it is helpful to
elucidate the mechanisms of dislocation loop formation and precipitate dissolution under the service
environment. The microstructure and energy-dispersive spectroscopy analysis of irradiated Zircaloy-2 with and
without applied stress were studied. The dissolution of Fe-rich precipitates was detected. However, the effect
of stress and temperature on the dissolution rate of Fe-rich precipitates was minor.

Keywords: zirconium alloy, applied stress, dislocation loop, ion irradiation, energy-dispersive spectroscopy

1. Introduction

Zircaloy-2 is used as the fuel cladding tube in boiled water reactors. The previous experimental
results showed the formation and evolution of a-loops during the initial stage of irradiation, which leads to
significant radiation-induced hardening. As the irradiation dose rises to a higher level, hydrogen content
increases dramatically, and hydrides are formed, along with the appearance of c-loops. To understand the
behavior of the material, EDS analysis and observation of microstructural changes were conducted on samples
after different ion irradiation conditions.
2. Experimental

Zircaloy-2 was used with an alloy composition of 1.38 Sn, 0.15 Fe, 0.09 Cr, and 0.05 Ni in wt.%.
Specimens were annealed at 630 °C for 2 h, followed by air cooling, and then irradiated with 3.2 MeV Ni®* ion
at 300°C and 400 °C up to 35dpa. During the irradiation, applied stress was induced nearly parallel to the c
plane using a small tensile sample stage. Thin foils for TEM were prepared with FIB to observe the
microstructure after the irradiation. The samples were milling by a low-energy Ar ion at 1.5-3.0kV to minimize
the damage of FIB. The dissolution of precipitates was analyzed using a spherical aberration (Cs)-corrected
STEM combined with EDS.

3. Conclusion

TEM observation shows that c-loops start to nucleate 1.0 = 0 MPa
only above a threshold dose of 20 dpa at 400 ‘C. STEM b koo, . ;Smiz
observation shows that the hydrides decreased in density and size -
in the irradiated region compared to the unirradiated region. The EO'G e g
pre-existing hydrides are observed almost parallel to the stress £ oaf ' 4 T
direction. Fe atom dissolved of Zr (Fe, Cr)2 precipitates by the 0zl -
irradiation was detected with EDS (shown by Fig.1). But Zrz(Fe,

Ni) precipitates were stable under the same irradiation condition. "% 10 Dose (dpi‘; »

Fig 1. Effect of the dose and stress on elemental
content ratios of Zr(Fe,Cr), precipitates at 300 °C.
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[3F13] Effects of Irradiation Temperature and Fluence on Mechanical Properties
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Effect of high temperature ion irradiation on swelling and microstructure of
Liquid Phase Sintering SiC

Y. Zhong, B. Wang,Y. Du, K. Kawasaki, F. Shinoda, Y. Hayashi and T. Hinoki.
Kyoto Univ.

SiC¢/SiC composites are promising materials in nuclear energy system. Exploring the irradiation
behavior of SiC matrix is of great importance. 3 kinds of SiC were irradiated up to 10dpa at 1200°C
and then analyzed. The swelling induced by irradiation was lower than that of low temperature. The
microstructure evolution was also revealed by SEM and TEM images.

Keywords: SiC, irradiation, swelling, TEM.

1.Introduction

In fusion and fission reactors, SiC#/SiC composites are attractive structure materials for their
excellent properties in irradiation environments. For different reactors, the temperatures that structure
materials suffer are diverse. With the increase of temperature, the mechanism of irradiation swelling
goes through three stages, amorphization,point defect and void swelling. In previous research, thetwo
stage swelling of liquid phase sintering (LPS)SiC at 300°C and 800°C has been measured. According
to previous research for chemical vapor deposition (CVD) SiC, it could be assumed that the swelling at
high temperature may change a lot compared with that of 300°C and 800°C. However, the irradiation
behavior of sintering additives may influence total swelling. The objective of this research is to confirm
that how the swelling of LPS SiC at high temperature changes from those of lower temperatures and
analyze the microstructure evolution.
2.Experiment

In this research, CVD SiC, LPS SiC and LPS SiC-20vol%BN(20%vol BN particle dispersed
LPS SiC)were irradiated at 1200°C with the doses of 0.1, 1, 3, 10 dpa. Al,O; and Y,03; were used as
sintering additives for the LPS SiC. Irradiation induced swelling was calculatedfrom the step-height of
irradiated area measured by AFM (Atomic Force Microscope)morphology analysis. Surface
morphology of these specimens was observed with SEM.In order to have a better understanding of the
microstructure evolution of SiC after ion irradiation, thin foilswere preparedwith FIB and observed by
TEM.
3.Results

The swelling was calculated from step height of the irradiated/unirradiated area boundary
divided by irradiation depth. the amount of swelling of LPS SiC following 10 dpa irradiation were
1.2%, which are much lower than the swelling of the LPS SiC irradiated at 300°C (3.0% ) and 800°C
(1.9%) even in the void swelling temperature range for SiC. The effect of sintering additives on the
swelling was limited at 1200°C. SEM and TEM imagesofSiC grains and sintering additives (BN and
YAG) will be displayed in the presentation.
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Effects of Irradiation Temperature and Fluence on Mechanical Properties and Surface
Residual Stress of SiC
*Baopu Wang, Yansong Zhong, Yina Du, Kanjiro Kawasaki, Fujio Shinoda, Yasunori Hayashi and
Tatsuya Hinoki
Kyoto Univ.

Irradiation may change mechanical properties of SiC and ion irradiation can induce surface residual stress which
also affects apparent mechanical properties. Different irradiation conditions may lead to different mechanical
properties and residual stress variations. To evaluate these variations, a series of experiments were carried out,
including ion irradiation, micro indentation, electron backscatter diffraction pattern analysis, etc.

Keywords: SiC, irradiation effect, mechanical property, residual stress

1. Introduction

SiC and SiC/SiC composites are attractive in fission and fusion reactor materials because of the excellent
properties in many aspects. However, irradiation may affect the mechanical properties of SiC. And the effects could
vary according to different irradiation temperatures and fluence. Therefore, it’s necessary to research on the
variations of mechanical properties of SiC with different irradiation conditions.

Ion irradiation is widely used to investigate irradiation effect because of its several advantages such as short
experiment time and low cost. However, the penetration depth of ion irradiation is only a few microns on surface so
micro indentation tech is necessary to be applied to extract mechanical properties. On the other hand, for SiC, ion
injection could induce surface residual stress which might be caused by constrained swelling of the irradiated layer.
That surface residual stress could interact with micro indentation process and affects the research of irradiation effect
on mechanical properties. Therefore, the objective of this work is to understand the effects of irradiation temperature
and fluence on mechanical properties of SiC while considering the surface residual stress.

2. Experiments

Two kinds of reference matrix materials for SiC/SiC composites, chemical vapor deposition (CVD) SiC and
liquid-phase sintering (LPS) SiC, were irradiated by Si ions at 800 ‘C and 1200 C at 0.1, 1, 3 and 10 dpa. The
mechanical properties including hardness, Young's modulus and fracture toughness were extracted by nano
indentation and micro Vickers indentation, respectively. For nano indentation, the testing depth was controlled within
ion penetration depth. The surface residual stress was evaluated by the analysis of electron backscatter diffraction
pattern with Cross Court 4 software.

3. Results

Irradiation led to a significant increase in fracture toughness while hardness and Young’s modulus didn’t change
significantly. The existence of surface residual stress induced by irradiation was confirmed. The fracture toughness
and surface residual stress changed with different irradiation temperature and dose. As one of the calculation
parameters, crack propagation length is recognized as the main factor leading to the variations of fracture toughness.
The crack propagation length can be affected by irradiation induced surface residual stress and defects. Specific
contribution will be researched in future. In addition, higher fracture toughness and surface residual stress were found
in LPS SiC, than those in CVD SiC, which are possibly because of the pores and different phases in LPS SiC that

restrained the crack propagation, and introduced extra residual stress during LPS fabrication process.
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X-ray Absorption Spectroscopy Study of Cationic Disorder
in Spinel Structure Induced on Swift Heavy lon Irradiations
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[3F15-16] Non-destructive inspection
Chair:Katsuhito Takahashi(Hitachi)
Wed. Mar 15, 2023 4:00 PM - 4:30 PM Room F (12 Bildg.3F 1232)

[3F15] Development of visual inspection technology of pellets using machine
learning
*Kenta Goto', Shun Hirooka', Yuta Horii', Shinya Nakamichi', Tatsutoshi Murakami', Kimikazu
Shibanuma’, Takanori Ono’, Kazuya Yamamoto', Nobuhiro Hatanaka', Kazuyuki Okumura' (1.
JAEA)
4:00PM - 4:15 PM

[3F16] Preliminary experiments for the development of fuel debris sorting
technology by hammering method
*Masafumi Nakatsuka', Yoichi Endo?, Toru Higuchi?®, Masaya Kumagai®, Ken Kurosaki®* (1. Zirco
Technology, 2. NFD, 3. Kyoto Univ.)
4:15PM - 4:30 PM
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Development of visual inspection technology of pellets using machine learning, 2;
Demonstration experiment using MOX pellets and consideration for introduction to production lines
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Preliminary experiments for the development of

fuel debris sorting technology by hammering method

E]ORESC, R YR, RO M, RRAR RRth G, RR g
"vaT s uy—, P HAKREIBR%E, AR

FIE BT B o R KE I E OfFE R IR EETFE L L CREICASFIH ENTW DN, MBS EHAT 5
ZEIRREETH T, T CHRIEWE & EEIC BT DT AR T 5 BT, FIERESL OF RO
TREICTER L. B & MBS & O BMR Z R 5,
= = M (375 mg/ o %SZ\

F—0—F:BET TV SRIGE TEE i s -
NI A

1. ¥#&E
1 IR £ Ok s mmaE)

I A Es 2 R COMMMEICEN D Z &
Do BREFT 7Y D43 B0 X9 2R iR I RS

ElDOOms 0 =
SR TENTAR TH S, TR K1, e ] : e
(A) 1ORT &9 ICERRE DL X 55 - - o5 £ fo e 43RS (RBREEHD)
OO S U, YACHIECROE < IR 2tk 1R gmq!hmﬂ O . P
BRIEIRIC & 5 R (AR B) 2350 . # E“ﬂﬁfwmh & RSN AT
BER I E 5y B IR S R ST B, FTEE fﬂ»;hlym_ %iﬁ-“};}?igrt.
BOBBHELHEICIER LI, BIES [ o prmmpey | e d s Tae et
NV ARFIZHE B LT IR BT 358 L7, iﬁ% mﬁ § gg;% . ﬁ;gj‘_m). “" F
2. RB7E (i T SUS30‘5 . 0 ; 200 “400 600 800 1oltm 1200
TG (V=7 PCM xtits : 96kHz) 75 2B (x0.01ms)

3 BE ] D @3 DA
#) Sem BNV ERE BICHBREBA ZEEE L, RV +Ro L R SR ol

7 — A CRBUT A TR L TR OBMEBE 2 X 2 1R, TR 0 = < AR I L RS
%ﬂto%%%@ﬁmm%x),wﬁﬁﬁ%):w%tfﬁwﬁékbfkbk%ﬁﬁ(u%'%%ﬁﬁﬁ
) 75, FIRLEBIS & (VR T SIREIC LTz (K13, i (0 10x200mm) CHiy 04578 5 % bR

Wb O B & BREE L IR R BIRIR S b o 72 ([ 4), o
0.012 ¢
.IEREFED @ 0010 | o} y
FIBE % OB ms WTOREEICHER L TR 7MRRE B L4k & ooos | o®
SREEIZIBRVEBIN TR BT, BITERER T 2R OIREN 3 E U 21l % ome z
DEERFE B LI T 5 0T, MEOME - ZRfticgm  § % |
. 70002 g ERs, AR o exp(-Bx),
T DN, MBT OXFREC SRR o sy [ P PR
S uny [ S v‘ S 32 3 ri 3 J N 0 200 400 600 800 1000 1200
TOMBRERANCEH T X 20 FIEORIICEN D ATREER & 5, SR (i)
%, T FEZEE L CGRE - BEMEOM L2 X5 TETH D, .
4 [Fl—HENGRD T DA
SEXH JEAR OB B L 5k S
AN, G R 2 v 2 ) — b T4, Vol.7, No.1, ppl43-152, Jan. 1996. EOMR (|E, KEKH)

[2]FBAREHE M, J. Soc. Mat. Sci., Japan, Vol.49, No.9, PP.1042-1049, Sep. 2000.

*Masafumi Nakatsuka!, Yoichi Endo?, Toru Higuchi?, Masaya Kumagai® and Ken Kurosaki?

1Zirco technology, Nippon Nuclear Fuel Development, 3Kyoto Univ.

2023%F AKXREFHES -3F16 -



Atomic Energy Society of Japan 2023 Annual Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2 Waste Disposal and Its Environmental
Aspects

[3G01-03] Geological Environment

Chair:Tatsumi Arima(Kyushu Univ.)
Wed. Mar 15, 2023 9:45 AM - 10:35 AM Room G (13 Bildg.1F 1311)

[3G01] Porosity and Permeability changes with Solute Deposition Caused a
drying processes around the repository
*Kanta Hongo', Tsugumi Seki’, Taiji Chida’, Yuichi NIIBORI" (1. Tohoku University)
9:45 AM - 10:00 AM

[3G02] Adsorption of Metal lons on a Pre-Neogene Sedimentary Rock
*Linyi Hou', Kanako Toda", Takumi Saito’ (1. UTokyo)
10:00 AM - 10:15 AM

[3G03] Study on the treatment of changes in topography and repository depth
due to uplift and erosion in nuclide migration evaluation
*Satsuki Kabasawa', Michihito Sakamoto?, Yuta Takahashi', Masaaki Yamaguchi' (1. JAEA, 2.
Tokai Univ.)
10:15 AM - 10:30 AM
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Porosity and Permeability Changes with Solute Deposition Caused a Drying Processes around the Repository
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Adsorption of Metal Ions on a Pre-Neogene Sedimentary Rock
*Linyi HOU, Kanako TODA and Takumi SAITO

School of Engineering, University of Tokyo

Abstract The internationally accepted disposal option for high-level radioactive waste is deep geological disposal. This
study focuses on a pre-Neogene sedimentary rock, which categorically constitutes a large part of Japanese deep geological
formations yet is not studied in detail with respect to its sorption and diffusion properties. The macroscopic morphology
and microstructure of the rock cores were characterized. The adsorption of cesium on the rock was studied.

Keywords: deep geological disposal, host rock, pre-Neogene sedimentary rock, adsorption

1. Introduction

Pre-Neogene sedimentary rock exhibits block-in matrix appearance with complex internal structures. As a candidate
host rock of HLW geological disposal [1], there is no relevant case study in other countries, and an understanding of its
barrier properties is urgently needed. In this work, pre-Neogene sedimentary rock was characterized by various methods,
and the adsorption behavior of Cs was studied.
2. Materials and methods

The core samples (¢116mm, 25m length) were drilled from the Chichibu belt, Jurassic and Cretaceous accretionary
prism [2], named as 1-3, 1-12, 2-3. Smaller specimens of the rock cores were observed with an optical microscope. Fourier
Transformed Infra-Red (FT-IR) spectroscopy, X-ray Fluorescence (XRF), X-ray Diffraction (XRD) and Raman
spectroscopy were used for elemental determination and lithological composition analyses. Adsorption experiment of Cs
to powdered rock samples was carried out at 25°C under simulated groundwater with HCO3/COs? buffer with a solid-
liquid ratio of 1 g/L. The pH effect on the sorption was studied using from pH 8.3 to 9.8; the sorption isotherms were
obtained from10-10* mol/L Cs solution. The concentration of Cs in supernatants after centrifugation were measured by
Inductively Coupled Plasma Mass Spectrometry (ICP-MS).
3. Result and discussion

Microscopic imaging shows that the dominant part of 1-3 and 1-12 is mudstone, exhibiting heterogenous appearance
with characteristic block-in-matrix structures. The dominant part of 2-3 is sandstone, which is relatively homogeneous
but has some cracks. By FT-IR, the stretching vibration peaks of the Si-O and Si-Al-O bonds can be identified. XRD
patterns show that the main lithological phases are quartz, chlorite, albite, illite and calcite. XRF analysis shows that the
main metal oxides are SiO», Al,O3, Fe;O3 and CaO. For Cs adsorption, the amount of adsorption increases with the contact
time and reaches equilibrium around 48 h. We will discuss the pH effects and adsorption isotherms in the presentation.
4. Conclusion

The characterization results illustrate that the rock samples 1-3 and 1-12 have the characteristics of rock samples from
an accretionary prism. The adsorption experiments show that the pre-Neogene sedimentary rock samples have sorption

capacity for Cs. Further research on other ions and their diffusion behaviors will be studied in the future.
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Study of the treatment of changes in topography and repository depth due to
uplift and erosion in nuclide migration evaluation
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[3G04-08] Migration/Sorption
Chair:Masaki Takeda(JAEA)
Wed. Mar 15, 2023 10:35 AM - 12:00 PM Room G (13 Bildg.1F 1311)

[3G04] Migration of elements in bentonite as filtering media
*Kazuya Idemitsu’, Yaohiro Inagaki1, Tatsumi Arima’ (1. Kyushu university, Faculty of
engineering)
10:35 AM - 10:50 AM

[3G05] Effect of Magnesium on the interaction between Europium and Calcium-
Silicate-Hydrate under the Condition Saturated with Saline Groundwater
*Ryo Tahara', Tsugumi Seki’, Taiji Chida’, Yuichi Niibori" (1. Tohoku Univ.)
10:50 AM - 11:05 AM

[3G06] Estimation of Deposition Behavior of Supersaturated Silicic Acid in the
Presence of Magnesium lons with Considering Temperature of Disposal
Environment
*Masahide Izumiura®, Taiji Chida", Tsugumi Seki’, Yuichi Niibori" (1. Tohoku Univ.)
11:05 AM - 11:20 AM

[3G07] Temperature dependencies of sorption behavior of cations onto biotite
flakes
*Rintaro Kobayashi', Taiji Chida', Tsugumi Seki', Yuichi Niibori' (1. Tohoku Univ.)
11:20 AM - 11:35 AM

[3G08] Study on elucidation of the mechanism of concrete contamination by
radioactive materials and estimation of contamination distribution (15)
*Kazuo Yamada', Norio Muranaka?, Keita Himori?, Hideyuki Hokora®, Sayuri Tomita®, Haruka
Aihara®, Yasumasa Tojo?, Yoshifumi Hosokawa’, Go lgarashi®, Ippei Maruyama’ (1. NIES, 2.
Hokkaido Univ., 3. Taiheiyo Consultant, 4. JAEA, 5. Taiheiyo Cement, 6. Nagoya Univ., 7.
UTokyo)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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HiBEEELTDOAR UM AR D TR DBET

Migration of elements in bentonite as filtering media

*HOE —#k !, R AL, A !
PN R,

A A RREREERIT, X T A PPOBATICHIREZZ T 5, TERITIEBBEN NS5 L
WORHl TH o Tey, XV aA A RRMEE R IT AW EZIT D ERPALNE o, FFIZRM
DOILHI M O RER TIE, RE DM RN CTRMICH LB L2 2d, TOBHZRT. 27V
ZOVIRIREERCE L R TR S T,

XF—J—FR:RUNFA N, TANEV T FRIEA T, XV = VRIS

1. #E

2022 ROFEZRHIONCTIBW TR Y Z)VIRBREERDTREM T TIET7 4 V2 Y > 7 %% T D& 5 2
EERRL, 2022 KOFERRCUNTENTAF VEA F L ThHE Y 77 v BEMWTERICZ 4 Z2 ) 7
NDEEXTWDLZEERLTE, ARETIE, ZOMDOA A NTHONWT T 4 NVZ U T ORFELEFH~T,

2. ERFE

JEBR bAoA b (BEA10 mm, & ES: 10 mm, #REE0.7-1.6 Mg/m®) % 0.1 M NaCl ¥&iE T3 (2 B
BAM S, > b MBI FEICHE 2 04 42 (105, SeOs, SeO4%) ¥HiE (0.1-1.0molL, 10pL) % 4H%
il St BB | A BHEEGBR AT o 7o, BBRE, SV R A PR EATA AL, HATA AN IN
fiffi © b L—¥—Z A L, ICP-MS (Agilent-7900)% AV NE /T L CIREE /34 23R ed 7z, 72, BRA &2 AW
TEICBREIIC LN P A Fho Te (k140 BR) & Pu (K 22 4F) OBATEBRICOWVT, O
ISERINES T 4 IV E Y 2 DR T,
3. R

AT IR O B 1 ISR, °
ISV TS FRICES NS 7 414 ) v 7 %5 ou =001
mHABELRTVD, - | S

A(X) = A1 exp(-Ax) (1) § . ) ‘”*%f s
TANE Y T EBA B ROTAER, 2135 0.22 mm! Jg ° :;:5\-\
Tl Tz, MO F VEED A 3£ 0.13-0.65 mm! T - g f;;\
Too AMTHZIBEEN S OB CIIRE <, A A E
NEWERE T/ NS WEZR LT, Te, PulZ >\ ThH o . . . e
A% 0.8-1.0mm! DIEAE DAL, §k & DR EE-T 7 S
A IVE Y T H5 T TN D RTREMED R S Te, 1 B LB A DR A

* Kazuya Idemitsu' ,Yaohiro Inagaki',and Tatsumi Arima'

'Kyushu Univ.
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BESEKRRICETEIAINIDLY ) r—rKAMEIIBEDLED
HEERICET(3ITRVILOEE
Effect of Magnesium on the Interaction between Europium and Calcium-Silicate-Hydrate
under the Condition Saturated with Saline Groundwater
R sel, BO#EE!, TH KGR, FE K
PHRAE R

B EAKBREICBIT DIV T LAY r— MKt 2 oa By A EOMBEERICHT LI~ R T A

DEBOMRG T T2, WM IETHT LD *E%ﬁ?ﬁ}iﬁﬁ?&f‘\im HE K ER BWTH~v7 2T AZED
EENI/NEL, AT T LYY = MK L 2T BT AR *Hl—ﬂ’ﬁﬁﬁﬁhéT EMEE R LT,
F—D—F:hBNS, HILIDLD ) r— K., BRXSHE. ITXRPDLAL, 290D LA

1. 88 AWETIE, WG T RINTERT D v D A2 Y & — RKF(C-S-H) O EZ RIS REIC
EHLTBY, B~ 72y 7 M) EaHaT 5 C-S-H &2y’ AEu)DOHAERC OV THRET L T
%o AIER[1]TlideE Ca/Si E/VHD C-S-H IZB W T Mg B AIZ & Y Eu OICENMEIRT & rleetE 2 it Lz, =
TN TAR CIIBAERMZ T A —2 L L, C-S-H & Eu & DHAERIZEKIT S Mg OB %Z 5 L7,
2. KB ABIFARUIRTER] & [FERIC, Ca/SiE/LE 0.8, 1.6, Mg/SiE/LL 0~0.3, {7 b U 7 A(NaCl)j
FEO0~0.6M 725 L 9ICk a—A RV, @b A, it~ 73 7 2K, @Bk, NaCl &
R, BELOpH A OKEE(LT N U ARIREZIRA LTc, £72, BulRE 1 mM L7225 L) ICifig=vn v
U LR A Mg &4 C-S-H fSL L [AIRFIZRIN L, 25°CIlcT 7 H, 28 H, 56 HEICH W EZ#EE L=, &4E
#% . mOSBE(7500 rppm. 10 292 K W B2 EARIC W T, HE

1 .
e MIR/SI=0

e Fe53H7 % FIVNT Bu OIS B 2 31415 5 & & b Ic 2755
SOy X MREIFFEIC X 0 MRS 24T 5 72, e h

i L

—

3. MREER 1L BEOE 2 1C, —f#il& LT, CalSiE
JVEE 1.6, NaCl #2J£ 0.6 M DOSFIZC 28 A#&4E Lzl
FO56 AEA LBt ow o tBEs 2 ~d, 7 AR&EA
E LT[ TiX, Mg %A C-S-H oREHZBWTH
Eu(OH)s D% DWEEBICTVEM N o 7273, 28 g e == = .
(1) TH. Eu(OH); DHA OWEET) & 1191 5 s B e
D, NI TWND, Fo, 56 HEA (K2) T

e
-

Relative Intensity(-]

1 Eu OB GEARM 28 A)

Mg BHEADKE DREHOEERE B 1 IZH~TEY \ —ww
BRI  C-S-H & Eu O AEAERNHER LTV % flhE v — s
PEASRENTZ, 20X D 2EFITERAR D NaCl T HIA % S — o S
BB S, s, 7 e X RIS E 0 g £ ———
MO S BUI A O T, C-S-H OffED RERE 3

LI TnianeEEx6hn5,

SIFAXCHR : [1] KRS AR 55 2002 RO RSFWETH - 0% - - - —

#£ 2C13(2021). Timefus]
ST - ARIFSE O %R JSPS BHFE: TP21H04664 35 1 U8 JP22K 14627 D%

BehD, IR LTHEEET, 2 Eu OBMEHHGEENN 56 1)

*Ryo Tahara!, Tsugumi Seki', Taiji Chida' and Yuichi Niibori'
Tohoku Univ.
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MABRBEADEEEERBLERITRVIVLAFT ORETICEITS

WBEAF 4 4 B D H HH ZE B D R4

Estimation of Deposition Behavior of Supersaturated Silicic Acid in the Presence of

Magnesium lons with Considering Temperature of Disposal Environment

SR OES !, TH ORGSR, B HSE, A !
PHRAEREE

AW TIIH FREOIREARZZR L, Mg A 4 A7 TICBIT 57 A B oM H BN IRE A K

Bt IR L > Tz, £ORR, AT O S EBUTIRE EFICHE-> TRE 2D (i

R DA HIUTFE O M T KBRS DO BRBRAL S R S fF T TR S D ArserE D R STz,

F—0—F : gLy, EEEm AR, Frif, BT, BEERTNE, v 71 v AL F Y

1. ¥E HBLSEENTIE, B AL NRMEINS ORSTEHIC L - T pH 13 F2EE L /g~ 72 H K23,

B3N

faFn o A

AR

RGIHUT & o T pH 8 B2 F Tkt LT D IR S D, 2D K 9 fEIIC BT, FEE O ERSY
ThHT7ABPEHB LU A0 K3 2 & THETR KIS 2 ERE L, ZREOBAT 1 S5 rraetEn
&5, BEEAFE[1][2] Tl @eafn s A @O AR OB bIc & 532 2 & 2 BB K OEEET VI K
STRTEEBIT, Mg A F R EHUTFERRIZCBWTIET 22 OGA 0 BN A AT A2 2T 2 2 &

EHE LTS, AFIE T FEREICEE SN2 IR AR 2 B E L, Mg A 4> HF Tk 2ilfafnr A
FRAT HHZS B~ DR FE D2 A Mgt LT, 10 eo:kattrqm I

) i) - . o B a04 FRTy (8
2. BB AWFETIE. YA BBHICEHE LTTEA 77 AU IR 08 o\ 4 Eig~tFELEr45 |
(BET(No) b 2R ififE : 326 m¥/g)Z i 2, pH #EE K & fRIC L > TpH Z 81T Toe6 ;. —
T L CHTHEBROBMAT 2 0 L [FFFIC, Mg(NOs), IEIRZTINLTZ, 7 £,4 4% =

£ °

A BROEIFRE X pH 8 IZHB VT 8 mM & 725 K D ICiIE L, Wi |, e ¢
AFF250ml & L, EAREIESE 0.1~1.0g, Mg A A RE% 0~14mM, OJ@. " = !

RLEE A 288~313 K O#iPH CE L=, EBRBIIAEIT 6 FEEICH » CTEE 0

60

time [min]

120 180 240 300 360

YoYU T EITN, BERICBIT DB ORI AL 2 Rk K1 R8s RO HEE)

TABROWE, BIOEME~MH L A EZERLL,

(GREE: 313 K, Mg : 14 mM,
EARNE :0.5g)

3. REEER | ICHHIERE RO —HIEL T &7 ABLERORE %1 Mg (A B FIBII5
Sy SEDRRM LA R, WRIESBIC o ORI A Mg L, gl RO HEEER ms]

WA BLIOEEA~MTEHE L7 AL TEY ., OR8N T
FAETE o7, Fo, ] VICERMTIS T DHIHEANT H8 B & [E A 0O b 2% Al

Mg [mM]

0 1.4

14

288

1.68x101° | 2,28 <1010

3.49x 1010

MBI BT O HUREE E 4 =T, R O IEEEHT | gg
Mg A7 PEERFEL ThoE AR ERE NEE K x<, FLEEe | K

298

2.93x101° | 4,26 <1010

5.23x 1010

313

4.74x101° | 548 %1010

6.02x 1010

I Mg A RENEWNEERELAeoTz, ZHED, Mg A4 336457

DRSS BREEIC BN T, HE AR AE 313 K BREFTIREN FATAE4810h . 1@

TS O PR LR N RO AT 2SI CEDTEDVRIRENTZ,

SEXR
[1] Sasagawa et al., J. of Nucl. Eng. Radiat. Sci., 3, Paper No. 041010, 1-6 (2017).
[2] Ohmukai et al.., Proc. of WM2020, paper No. 20261, 1-8 (2020).

AR A O I LD

BIEE AR O I, JSPS BHifFE: TP 18HO01910 35 K OV JP20K21159 DAKETH S, Z 2t L Cl#EEE T,

*Masahide Izumiura', Taiji Chida', Tsugumi Seki' and Yuichi Niibori'
ITohoku Univ.
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FARREBADOBA U ONEEBICET S EREKFLE
Temperature dependencies of sorption behavior of cations onto biotite flakes
UK OEORETY, THOKERY, B OHESE Y, HrvE KE—
PHRAER Y

AR TITRE A /NT A—2 & LT, @REERZHWZ Cs, Sr. Bu OIS FEBRAITV, IRERAFIEC
DVWTHF LTz, TORER, WThOBA A 0RAEL, IRED EF & & BITEMREBERNIZET 5
T OIEEARER DS R LT,

F—O—F: MBSy, BER, WU, BA Ay IREREE

1. 8 MBS ORKANY T &L THRE SN D ERSE P ORINE 2 3BT 5 BERIZOWTIE, ZivE
TH— 1T LT RRBHE £ 2 OREIGERRAFHME S L TE 7z, L L, BERITERRICEWCER
WCHAET D720, BUEN BTN IR ERER IO IUE TN THEA N ~OILBIR A % EJE
TOMERD D, R TIX, BEFCHER, 8B L Vo EREY~DO T 1 By AE)DIEIZDNT
AT L72[ 1], ZAUSHEW TABFZE T FIREIC L 2R E AR A RIS I RIETHEBICER L, 2 LT,

T A(Cs)RA R F T NS EIMZTZA A O REBEERA~DIE BT DIRERFEE 2T,
2. RER UUEEBRIX. Eu, Cs H DV St 2 F IR 30ml 12K 5

1.0
mm (5O R BERA 30gRML, 7 HIICA YRS 5 5% 5os B2 g o
. g e
72o WRWRIZ Eu(NOs)3. CsCl & 25\ StCL (W9 b 22 E [RINLIR) & E o8 4 L
=] L
BEA L. FIHHRIE 0.5 mM ICFHE L 7o, pHIX3, 5. 8, REDWED 807 |—5my g
WAL 288, 300, 313K & L7, HR: 5Pk, FUERIH  Sos || ©30K
HTEOH LTV LT BT, T L SR 045um 7 4L 05
0 50 100 150 200
2 —|Zi@ L7, ICP-OES Z WK LEOERENEZIToT-. £ Time[h]
7o, UL EBR%ICIE TOF-SIMS % VT Ak BERN O TTHE S L pH3 2B S Eu U2 H2]
Ai & WE Lz, - 10
'_é' 0.9 ® 288 K
3OER - EE WEERERO HILLT pH3 BROS el £ 0 08 g o o 200K
- - [ ]
Frk BEREAO Bu OIGEEBZK | B0 2 1R, i, % § 07 °* o %
A U TIRL I C0, BRI L OB IA KL TS, 1 § o
2 o0 3
FROBATL DB AL, GROBAR IR TIES T 3 oa et
ICEET DKL, W N~ DL A% R T BB UL * T s 10 10 200
EOWMAMN E ER I BRI, 7o, M OB+ Timeth]

W, : > }‘—Q
P RN B LG R A b T, ~ oI B age 0 2 PH8ICRUD Bu )

(2 IR DR EZEAL L 2R ST DILEE T NVl kS & TR U@ IR BERN O BT oIt RE E
FATEPNREBRDZENHLNNI IR Tz, — 5T ZIWHDEIXIERCS H OIEBHREL 9.0x10713 m¥/s [3]&[RIFREE D
INEL N ANIZE T 27 IR RER A~ OEFRIGE 238 7 N OJEBUCHER S D FTREME 3 B 5,

e PE

[1] Ishijima et al., Proc. of WM2019, Paper No. 19116, 1-9 (2019).

[2] Kobayashi et al., Proc. of [YNC2022, Paper No. 441, 1-4 (2022).

[3] JRF I3 EER B, - SRR #A . NUMO-TR-20-03 (2021).

AEE . ABFIEIR, ISPS BHFE JP21K18916 DD M THh D, Z IR L THEEZ LT,

*Rintaro Kobayashi!, Taiji Chida!, Tsugumi Seki' and Yuichi Niibori'
"Tohoku Univ.
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BEAMPMEICES a0 ) — NEROBIEBERA L FLOHMMHTEICET SHR
ASFIEBIIDNDF THERLE=TBILZLADEFTLEHETOD Cs & SrORMFD
HhE R

Study on the Radionuclide Contamination Mechanisms of Concrete and the Estimation of
Distribution of Radionuclides
(15) Apparent diffusion coefficients of Cs and Sr in the mortar and concrete made of river gravel from the
Abukuma River under the condition of real contamination

IUE R, R A AR ER2 W HEEC, BH IS0, R X500 1k &
£2, MO 55, FAJaEl 226 Jul —F7, ¥ ks
VEBRDE, ALK, SREa L Z v b, YAEA, SRR AU N, SAK, THK

Cs 1 FNDF] & REg{b~~— 2 b ~DWAE, Srid Ca L{EH - FHEICLVIREDELET D, EHJOREOBIT
1E, FERBBICALKE L X NV ~O BB LRI O DIRE & e, Cs 2B 3BT L, Sri2dE e LT,
F—D—F : AT OIBARE, Cs. Sr. HzMERER L, VK

1. 8% ®EE AT IRETNIF) OB CIIRRBEOWHEY 2 7 ) — OB - 3 NLET, Z D)5
YR S L IBYLIRE DIE MM, B ST VCs & OSrICEH L, X —E U By M7 EiEYK & il L
fear s V= ~OREERFLCEL D, a7 U — b~OA AR EEWAE T D 2R OIS &
FZ, BEOHYRIZ B RE LI EFER AT, Bk Sz 328 & ik L, EEROBILRZHEE T 2,
2. ERLI-ER & EBREH
2-1. BB Csidk A2 hKFWEFEMER L2202, Srid Ca & EBETAT D, Cs,Sr & 612 Catalil & Rk
fELizE A b= NZ, CsiTHDFEOIEMIZ, TNENA A RBIZLVRET D, T TEMELT
Cs WAEREN 72 R4 (LS) & Cs WA REMN 3> D 1F Cff A S A7z Pl PR 1 0 )RS F Y OFI(AG), TV H LD
WHE L L ORBMEO A M4, RBIEZE L, £72, ZOAF P RBITHAA AL VRESRS,
BUEOBYTAEICZ LV 1 BRI S, 2 0%, KIS OOBHIZKB D o 7215 YK (FTEIE YL K) D3 ME
ML, WEAKTITIZCs & St LBEPNET DA AL BNEETHDT, BIERKS = 05 RE2HER L7,
2-2. BEMERR JHOEE ORI I AACKRRE THEBRT 52, BLRIIHEREN S KOBI A>T b, £
ZC, AWEHIAZAKIRRE D L < 13 40°C60%RH DFZERREN S DiRFE & LT,
2-3. BR(lE FHEHL OIEYK T O Cs JEEEIE 3.5uM, SriEEEIX 71uM S RIEE TH D720, BIERKIC YCs
H LTS ZIRINL, K1 FRE LB OREBIORERHZ A A —Y 0 77 L— MIEEL, REREmMD
TAVRR=R NEHBETHZ LT, BESMEZRE L, BBRMENICED ERINZET 77 7 AV EHT,
3R RBRETuTsANET 4 v OJEH K1 AT OREER(Da) DR R

. - N . Ca%is VAR Da(10"*m?s)
HRAZT 4 T 4 27 LTRIEZRNT O [ apcatez k| SEehao~10M) Cs—30,5r—0.1
% — JIBRDF-E4 - ik B E(Cs=3.5uM, Sr=71uM) | Cs—1.0,8r-0.3
57 - I N
BARH Da &R 1ITRT, LS @E-BUKTO Cs g gmpimie | ik 1 0-piimsiok D Cs— 19,515
@ Da 11 3x102 m¥s TH v, Cs WEREMNZp L IDRGES-fak HAHEE2(10'M, EPMA HIE) | Cs—28,Sr-3.5

ORI L 2o T2, BME AG 32 & 1108 m¥s 720, W RERM L BRETHLTH 2310 m%/s
THoTz, Srid LS 4. fi/kKTiE 11074 m%s, AG B2 -f/KTIL3x10¥ m%s & Cs KV b 1 H/hEhotz
S, HfRER R - IR LK 1 B +HIETEYK) TIE 23108 m¥s & Cs ERIFEE L o572, 0.1M D LY &g
FEOWHTIXLAG ThH-oTH Cs D DalL I ML, FEYEOBENEETHDH Z LRI,

$E30Hk [1] K. Yamada, et al., J. Adv. Concr. Tech, 19, 756-770, 2021

B AWFIEIT. SUHRMEE S AR LT R - ABE RHEE S 2 TPJA20P12345678 DIk A 52 1T Tz,

*Kazuo Yamada', Norio Muranaka?, Keita Himori?, Hideyuki Hokora®, SayuriTomita’, Haruka Aihara*, Yasumasa Tojo?, Yoshifumi
Hosokawa’, Go Igarashi®, Ippei Maruyama’
INIES, Hokkaido Univ., *Taiheiyo Consultant, “JAEA, STaiheiyo Cement, ¢ Nagoya Univ., "UTokyo
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Aspects

[3G09-13] Waste
Chair:Taiji Chida(Tohoku Univ.)
Wed. Mar 15, 2023 2:45 PM - 4:10 PM Room G (13 Bildg.1F 1311)

[3G09] Mortar filling solidification of aluminum metal contained in low-level
radioactive waste
*Hideaki Nishiura', Mitsunori Hanabata', Masashi Kitamura', Masatsugu Kato', Mitsuru lwasaki
?, Mitsushi Motoyama® (1. The Kansai Electric Power Co., Inc., 2. Tohoku Electric Power Co.,
Inc., 3. JGC HOLDINGS CORPORATION)
2:45 PM - 3:00 PM

[3G10] Mortar filling solidification of aluminum metal contained in low-level
radioactive waste
*mitsushi motoyama’, mitsunori hanabata?, masatsugu kato?, mitsuru iwasaki® (1. JGC, 2.
KEPCO, 3. Tohoku-EPCO)
3:00 PM - 3:15 PM

[3G11] Development of a New Theoretical Scaling Factor Method for Estimation
of Fuel Debris Difficult-to-Analyze Nuclide Inventory
*Masahiro Sakamoto'?, Keisuke Okumura®, Junichi Kaneko?', Masato Mizokami®, Shinya
Mizokami® (1. JAEA, 2. Hokkaido Univ., 3. TEPCO HD)
3:15 PM - 3:30 PM

[3G12] The Effect of Structural Interaction of Radionuclides and Sodium
Alkalinized Metakaolin-Based Geopolymer on Leakage from Host Matrix
*ANIL CAN YILDIRIM', KANAKO TODA", TAKUMI SAITO" (1. University of Tokyo)
3:30 PM - 3:45 PM

[3G13] In-situ measurement of density distribution of buffer material swelling
process using X-ray Computed Tomography
*Norihisa OSAWA", Tomoko ISHII"?, Kenji ISHII®, Daisuke HAYASHI*, Yuichi NIIBORI> (1.
Taiheiyo Consultant, 2. Tohoku Univ., 3. KAJIMA, 4. RWMC)
3:45 PM - 4:00 PM
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BELRILVBESMEREVICEENSTILIZVLYROEILZIILFEEREIE
M7 ILE =) LYRORE & A REM
Mortar filling solidification of aluminum metal contained in low-level radioactive waste
(1)Issues and countermeasures for aluminum products in general
CVEE OSSR, AEAm B Y, dbRS TERRY, R EE Y, AR N2, ARl S
'R E MRS, AR E RS, B GIA A

F—0—F ARV UV TR EY . EAREEIEY), TV = A EE(L, TAF 0, BRI

1. 8

JR- 3BT (LLF, BEBAN CTRAT HIK L VHUERERY & R E LR & L CHBRL ST 58545,
TV =0 D & | A VDAL ERRIC K VKRBT ANFAETDH 2 b, BETREEICOM SN 5K
DT NI =T LA RO TV LU, FERREFEYTIIET VI =0 2R 2 < EERTE Y | Y Ry
TN =0 A DEEITNICFEATEED DO 5720, TV =0 AW OBRYE RN E 3@ o
BREE 725 TS, AT, TA I Uv=0 2R E N5 ERRERERY 2 T/ 2 L CHREFLT 55
DI AFEAEITKE LT, BEFRMORE | MRy OB L BEORE L, UK T 2BEHTH ok L i
W LOBEIZOWTHET 5,

2. B®EPh ok

TAI=Y 2 A MEIETOEEATHE T AN Y i R
L OB L0 KT AN L e\ IS 2 TR LT i -
WIXIEIE KB ADRREAE LARUVIREE L 70 5 BER IR ALy SN D T L

= AT T ORRER AR U CRE N AR L B A S L
TVWBR, —J5, %%%Wf@l%%@@ﬁ*%%ﬁ:bk@ﬁ%ﬁx
WHAET S 2 Lt RIEECRORE TR A 8IS B8 % 5 2 % AT
BB, MERBETH S,

INETORIT, AHEEZONAAEE FTRIORT, BFA T, B2 % LT\ % B
THY ., S%IT. EBROEMNLEE LRHNEEDLTETH D,
AT DX Wt iz
WD D YT I E R g s B A o ROEBALEE
2 [ERA AR 28 I 5 Jrk, BB S CIE o8 R :

, Q , Y ERWDZ LT OKETABEE A EFRAE
BN A ZOBIEHEREL. ShE ) 0 U5 i e 4 s b i hymeo 1
BT 5 - ENEHTH D, - - -
Twi:ﬁA%%®%ﬁK@ﬂ%@ﬁﬁéﬁ%ﬂ%%ﬁ?é&Eﬁ%m%ﬂﬁﬁﬁﬁﬁyu_f%%
2%0@ﬂMva—&E?@ﬁﬁézkﬁ%5@&%%?LT%;mﬁﬁxﬁ&kAknmﬁﬁiﬁé
Z BN TWNWS, FALRNZ L EFERLTWD, =

=] Ay EIPAY. :g‘ ;’
LS = A E T ) O | EE R CRRLBIA AR S h KR (4 B IR 2

j ] 72 < 7 Z B E4T 9 EHE
B L SRR R St 5 i, | S SRR LIRS = & B AT

[ S A AN

K —XFgEFk
Q) THET S

BE K
[1AbHEE E DR, [ FeEE LR OAEER 72 BUEST ) SET 9 I A FnocsE 10 A 384T
[21 B AJFRRER, THEFEW R HETF Al HRGEE ) —HfHIE 202041 H 20 A

*Hideaki Nishiura!, Mitsunori Hanabata!, Masashi Kitamura', Masatsugu Kato', Mitsuru Iwasaki? and Mitsushi Motoyama*
IThe Kansai Electric Power Co., Inc., 2Tohoku Electric Power Co., Inc., 3 JGC Co.
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ELRIVBSHERRDIZEZTN DTS =V LYRDEILZIILFTEEREIL
QBRAERFPDTILE =) L3R
Mortar filling solidification of aluminum metal contained in low-level radioactive waste
(2) Countermeasures currently under consideration (low-alkaline solidification materials, application

of paint)

ORI OGS, M I, N B 2, HIR
VRS, B E RS, RALE RSt

F—T—F R VUVIREERE IR, ERREEIEY. TV =0 A, FEHEEL, B0, HEERALSY

1. ®E

ARy —=ZAFERDHIZBNT, BUERFTOT VI =0 LK OHP T, DEFEOELZLORD Y ITIKT
VA UL 72 DERUEM B2 5 HiE, KR )7V = U AW OREICEEIOBAR 21T O IR
WTOREHRIZHET 5, BiEIL. T =020 E I LT/ NIORGRNTIRT A VS e ot
Ay DROBERUCAMEICEILL, ZhEEAL X VFTEET 2 HETH D, BEIX TAHI=0 2P0
TN =T LAOREIZER A AT L—72 ETBITL TG, %w&wﬁélmféﬁ%f%éo:@ﬁ%
ZATH 2 LIk, BEFTORERICEMNITKETANFERRE TEB L RN & HIERL R
Wy EDR Y T RERE ﬁ%&%%%ﬁz&m:&@%ﬁﬂ%ﬁ%&@ﬁﬁ%%%bfn

2. E7 LAV L GZBERRZERT 54
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Development of a New Theoretical Scaling Factor Method for Estimation
of Fuel Debris Difficult-to-Analyze Nuclide Inventory
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The Effect of Structural Interaction of Radionuclides and Sodium Alkalinized
Metakaolin-Based Geopolymer
* Anil Can YILDIRIM' Kanako TODA' Takumi SAITO!
'The University of Tokyo
Geopolymer (GP) is a group of newly derived inorganic barrier materials for the stabilization of radioactive

wastes. In this study, the leaching behaviors of different metal ions from the sodium alkalinized metakaolin based
geopolymer (Na-MKGP) have been studied under different aquatic conditions, and the results are discussed through the
structural participation of metal ions in the Na-MKGP matrix.
Keywords: Metakaolin, Geopolymer, Leaching, Seawater, Metal Tons

1. Introduction

Geopolymers (GP) consisting of networks of inorganic chains take attention at the nuclear industry by their superior
properties on metal ion immobilization [1]. Therefore, leaching studies also become an interest of study, where cumulative
leaching and leaching fractions of radionuclides are investigated and compared with other binder materials such as cement.
However, effects of the metal ions to the structures of GPs and their relation to leaching remain unclear. Therefore, in this
study, the leaching of various ions from Na-MKGP are studied as a function of time and aqueous phase conditions and
leaching behaviors discussed in terms of the structural changes of Na-MKGP
2. Experimental

To create the metal bearing Na-MKGP specimens, firstly alkaline solutions were created by mixing adequate amounts
of NaOH, Sodium Silicate (Kishida Chem.) together with for 2 to 3 hours. Later, measured amounts of metakaolin (Imerys,
Argrical M1000) were added to the alkaline solutions, which were mixed sufficiently for 10 minutes by hand. After
that, 10 gr of viscous GP were transferred to plastic flasks by weighting, then quickly aqueous metal ion solutions were
added individually and mixed another 10 min to provide homogeneity. Followingly, ion bearing GPs were moved to the
PFA molds and cured under humidified environment for a week. Finally, the specimens were put into distillated water
system (DWS), artificial ground water system (GWS) and sea water system (SWS) to conduct the leaching experiment
through the IAEA standard [2]. Liquid samples have been taken for a month period and measured with an inductively
coupled plasma mass spectrometer (ICP-MS, Agilent 7500cx) or ion chromatography (930 IC Flex,Metrohm), while
characterizations of the solid specimens have been conducted through Fourier transformed infrared spectroscopy (Model
6600, Jasco) and X-Ray diffraction (XRD, SmartLab, Rigaku).
3. Conclusion

The obtained results pointed out the different leaching reactions take place for each metal ion. For instance, the
leaching of Cs* was direct cation exchange where either structurally entrapped or used Cs* (to neutralize AlO4 tetrahedra)
replaced with the cations at the SWS. Apart of the Cs*, high pH of the GP together with carbonate, influenced UO2**
speciation that dissolved and leached out as a function of time at the DWS more than SWS. Furthermore, although the
GP was originally loaded with I, 103 leaching was observed instead of the I, suggesting the oxidation of I during the
geopolymerization process. In the presentation, we will discuss how structural changes of the GPs induced by the ion
uptake affect the leaching itself.
References
[1] Tatransky, P.; Prazskd, M.; Harvan, D. Solidification of Spent lon Exchange Resins into the SIAL® Matrix at the Dukovany NPP,
Czech Republic. 2013.

[2] E.D. Hespe, Leach testing of immobilized radioactive waste solids, At. Energy Rev. 9 (1971) 195-207.
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In-situ measurement of density distribution of buffer material swelling process
using X-ray Computed Tomography
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Study of penetration and leaching behavior for Cs-contaminated concrete
-Analysis of Changes in Mortar Structure Caused by Dry-Wet Cycles-
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[1] Kazuo Yamada, et al., 2021, “Experimental Study Investigating the Effects of Concrete Conditions on the Penetration Behaviors of

Cs and Sr at Low Concentration Ranges”, Journal of Advanced Concrete Technology, Vol.19, pp. 756-770.
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Adsorption behavior of aerosols derived from cesium compounds on epoxy resin
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Investigation of local structure and chemical state of lanthanide - NTA amide complex using XAFS and multiple
scattering calculations
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ORI E R = & 385577, "
e
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(11 [, 5502 FEEE LR
[2] S. Watanabe, et al., Procedia Chemistry 21, 101-108 (2016)

*Kazuki Minowa', Sou Watanabe? , Yasutoshi Ban? Masahiko Nakase® ,Shinta Watanabe® and Haruaki Matsuura’
! Tokyo City Univ, > Japan Atomic Energy Agency, * Tokyo Institute of Technology.
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Decontamination of alkali chloride baths containing nuclear materials by precipitation
-Fabrication of precipitation using manganese-
AR P mE A2 R A2, R M2 2, AR 1AP
FORHR TR 1, H A ISP SE A 2

BEFERFZE CTHWZ Ce LV 7T U ~DOIEVENRE W L & 2 72 Mn THALSIRENE T Com B FlRER 2 | 18R
121X LiCl-KCl #Lih e & NaCl-2CsCl 6., BEE & LT MnCl., 7EERAIE U C LiO 2/ L CHEE L=, fi#
o, = Hok {Iﬁ&%ﬂﬁxﬁm%t L. wm@«mz L=z &R bhoT-,

F——F ;i AR, BBREMEEYE, Mn, AR X SRR ISR, ICP R e, X BRI
1. S

FL N AVERIE IC W CRAE T 2B 1T, R E O, WA 41 L Doies,. BE D
BRIV AR ERDH D=0, #EURABENNE LD, ZUHDOMMET thﬁaﬁ%ﬁﬁn ZEWTIIEBRELD
R L7 DREEE NS D M, ATi%E [']mfﬁibhfb\t Ce | IIHEWE & L CHEUITh 5 0 idim
NREN TV, BB O—2TH2 UDHIEIZ L VT Mn IZFEH L, TR & AR ORBR 24T -
7.

2. KB
Ar JEBR 70— 7R v 7 A(GB)N TH WEE IR O LiCl-

\/N < 1] o A
KCl1 3443 Y 1% NaCl-2CsCl ¥12%F L T MnCL % 10 wt%. & £ 1 AW P TERS N RO TRE

BEFID Li,0 2 Mn OB Bk U EFEEZRAYIC 50 %EE & VORI ARt [mol /%) VOB [%)
T 200 %FETHRML, GB NOERUF % T LiCI-KCl 18 50 77.9
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i, wH%, Eib éﬁt;ﬁﬂ%ﬁﬁﬂbgtf ??%&(E'/\é :
., 80mg & 120mg (241 F . = RV X — NI SRR Ze A% o NaCL2CsCl 50 71.8
BL-27B (2 Tk IC oté XAFS JIE%#AT»7z, £7o, EHL 100 83.8
ERFTICP BIDHHT 21T, EEARENCEH T2 Mn

DENLILEREEZ RN LT,

3. BREEBR

ICP Ft4%) t“ﬁ LV HEH U L2 0ESEE
#£ 1ITRT, BI00 (28T DILBERT, miptiitic 8 48
Z. AL Mn D} ikhkﬂ{tﬁ& LTz ERgholz, #
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o
=

FTI(K) - k3|
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[1]1 OHEBEsR DS 2021 £ AARFE T HFELFEOES 2108
2] =REHKS 2022 FAARFFHFEEOES 2KI0

*Yuri Yamamoto', Youko Takahatake?, Sou Watanabe?, Masayuki Watanabe? and Haruaki Matsuura'
Tokyo City Univ., 2Japan Atomic Energy Agency.
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[3105] Electrochemical boosting the uptake performance of Prussian blue for
Platinum group elements
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[3106] Electrochemical boosting the uptake performance of Prussian blue for
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(1) SRERRYIRELE

Electrochemical boosting the uptake performance of Prussian blue for Platinum group elements
(1) Experimental demonstration

Jede fhE, e B, duW RERE, YRR A
EAnD VN RPN PN

We demonstrated that the uptake performance of Prussian blue (PB) for rhodium ion (Rh*") was boosted by controlling
the redox states of PB films. The reason behind the enhancement was due to the acceleration of the ion diffusion processes
before and after Rh*" substitution with Fe** in the framework of PB during immersion in the Rh*" solution.

XD B LT T, nUv L, A, BT, IR

1. %5

2 TN ETIF AV BED BOMEIE L TEHAL QW= Ay T 70— (PB) BEEE OIS (F M,
BATANREDRE L) LR THIREL 7 m v A TRIEL 72> TS E LU TEBE IR 2 & o B4k
gt PGMs (Ru, Rh, Pd) X T Mo 2B 44D Fe A4 LEHLIRNOE N =RITIE T 52 L2 W LTZ[1,2], —77,PB
F ki WIS T, TGS EENCET2ETIC 1 2 AU EOEYIMAZETH2L )00 F KD R
VT INHEECH DL |72 EFERBRO T v A8 AN AT COMBEL D> TE T2, RWFZETIL, b 2 DO AR
PF~AT T, PB TR 72 R(EL, PB DI LIE TOIRIEZHIE 352 LI VIS Ffe T Lo A4
P Z IR L T-E 25, Rh A DU E RN 10 5L B 45282 RHLIZOTHRE 5,

2. ERAE

BIAALAERL 72521 (Ta) B I PB F /R0 i A AL 2 — 528, JEX 230 nm @ PB w#fEA/ER
L7-, PB AR 83 mM OREEE T L[ Rh(NOs)s 1K AR DN 7= S ATV DR ~ERMRE L TELEL, 9 IKf
MIFfHE T 5ZET Rh PNAE FEREAT o7, B/VNIZIEs i (Pt #8) 36 LS il (Ag/AgCl #4) AR E I THY,
PB RO EN AR T LA AX Y N TEALESHE PB KO LR TTIREEZHIEIL 7=, PB KD Rh A4 U5 £
TRV — O X B 61E (EDX) W CE R L7,

3. R

1(a)iZ, PB Jf/Ta BANERME L= A 27V 7R NS ) AR (CV) OFERA 773, fERMENMNEZ 0.5-1.3—-
03— 0.5V DIEICHIERBIT 5L, 4 SOERE — 27 B8N, B —27OFBLV@IL PB ® Fe(ll) A M TOfE k- 3%
TSI, BE—=7@BLV@DIT Fe(lI) VA MCOREIT-BLIISIT, ZNEIH KT D, ZNHDORERZFEIZ, =218
HOVERMREAA, 5, 0.1, 1.0 V E225X0008& 4252 LT, PB #iEOR EIREER P & T - b oZ N Eho
WEBIZHIEI L7, X 1 (b) IZIRIERTZIZI31T 5 PB HALHS 724720 Rh (R) BE U Fe () A4 DEUH FEE v 2%
NIRRT, BALHEETNRIEEA T T2 AT, 3850 (25 43) < HE (25 43) DO A7 NV E IR U723 5 IR 1E
XHDHZET, Rh AAEEEN 18 (HIZE LML T2, E5IZ, Fe A A 4805 FE 13 Rh B Il E LRI LD
ZEDG, RhAA VN Fe A4 EBERTHIETIESNZZEERLTVWD[R2], T2, NSV A2 /VICER IR RER N %
7238 ClE, Rh BE O Fe A4 VBB ENEE A EBALLIRNZE0D, BRLIRREIXINEEE DOH Fich %51 C
WRNWEE Z BID, ZIBDFERDD, PB EIEA~D Rh A4 G T, [E -7 H MR N TO Rh A4 AL A
PB O JLICE > TR A5 & TRERE N A ELT-EE 2 Hihs,

oo @ 1k 15F
= o4f @ & 10E
£ o2 001Vis B osf
<0 B
E-02t O\ 7\ /T s 8|
S -o4f 001 ViIs g 6L

-06 @ 4f

-O.BE L 1© L ! L L L L -"} 2

-02 0 02 04 06 08 10 12 > 0

V (V vs Ag/AgCI) RRA EAIRIMERRASR
1. (a) PB IO OV B84 L UGB R BRI & D RAGRB LU Fe(B) 4> OMBEEIL.

SEXH
[1]J. Onoe et al., RSC Adv. 11, 20701 (2021).
[2] S. Watanabe ef al., Sci. Rep. 12, 5135 (2022).

Koki Watanabe!, Masato Nakaya!, Yasutaka Kitagawa?, and *Jun Onoe'
"Nagoya Univ., 2Osaka Univ.
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Electrochemical boosting the uptake performance of Prussian blue for Platinum group elements:
(2) Theoretical analysis

b ORERE Y, BA WA, MR ARE G, e BN BLEOJE®
VRBRKREE, 240 B,

A potential energy surface of the platinum group metals (PGMs) ion in the Prussian blue (PB) lattice has been examined
theoretically to consider the mechanism of their diffusion in the lattice. In this talk, we will present the potential energy
surface of Rh3" ion in the finite PB cluster model using density functional theory (DFT) calculations.

X—T—F : TALTUT A=K, aUy L, WEMERE, KTV T L¥ —i, DFT GHA

1. &8

LIV BER D AT T AL 7 a2 ADE | BEHRIZE £ T D A4 & t# (PGMs = Ru, Rh, Pd) €V 7
> (Mo) 3, BENZLDY 22— VINBAD ARG T AP FHEAR T « R - PAZE /R E O B RIF T ZEMNREE /-
TWb, ZNETIC, BB E S T D1 DO THES N T 7 )b— (PB) RLFDMEEUE (PBA) 28, &M RLE AT
ANREREEDO R EMIZEE S PGMs X° Mo (23 L TRWIUGEMERER B T D2 RSN — T, IGE I KR
A2 ETHEVIFES O 72> T T, 2, PB WERCOJERGBFEORELEE 2 Hid, &2 TARIFZE T,
ZOVERGRTEZALINET B0 DH —AEL T, PB - 7NTD PGMs A4 DRT /L =RV X— M x P ik
FHRICKVHADNET D22 AT, BERIITE R A RO T ET NI TAX—EMEEL, TLOK TN TD
Rh*DRT i VT 25 FE LB R ER B (DFT) HRIC LV EH R LT,

2. BHE O
PB OfEAEEN DX 1 (A) DL I3 x3 X3 =27HOKE IO 5T MEEEZGIVH LT, ZOFET
LOHLETFNICH D RA A DORT vy bz X—iif4 . B3LYP L% A A\ /= DET EI2 LV
RO, ZOBE, HEEa X NOHIBOTDIZ, EREE L IREE O & LR R A A A bE 5 ONIOM ik
ZEA L, FLED 1 SO F DR ERSEE. NSO D E O IS E O RIS EE 2 FH Lz, &
FEE DG FICRE L= 27 D7) v REEICRBA AV EREL, TNTROAETTRLF—2KDT-,
SRS, mEEERIC VT, Rud
AR R R EBE LI AR T > (p) AT
¥/ (Lanl2TZ (). Fe (Z 6-31G*, C & N A T 0594+ T |
(2 6-31+G* & L 7=, (RS EERIC B : 4
T4 _TIZ STO-3G %#fEH L7=, PB H
DA A NT1T Fedt & FeX WIEET D3,
FeHdm A B RBED T2, Eks B il <
LA FERIBRYE, RS EfEk Cla A v
HfRYE, 2NV,

3. R =
DFT #HAEIZIVELNIZRT ¥ Lo L
F—HEX1 (B)IZRLTZ, 22T T
(X)) D= FRLF — LD RT RLX —%
<7 Uiz, Kb, BALK & N
WO T AN A A AZFHENT-ER 7B N
T, ZRXAF—0NLZEALTEBY, ZOH S Fet+ N Fe2+ Fer c N Fest
\& RWAALIRET T ST LR D) 1 (A BHEICEVEET VSR . Ball-and-Stick TRAMUEEAHE
B, LIzisoT, OO RV —a K%L ' e e e .
EALT Do AF A NS T FEEFEEL. wireframe THMNEE D MEFEEEEETRT, (B) DFT &t
FHETHLIEIWRIBINS, Y AL, Bt BCIIBONEEFHO REAZTVORTYIVILIRILE—HE
IMZT-BEDRT L LR —H DAL,
bk

“Yasutaka Kitagawa', Taigo Kamimura', Koki Watanabe?, Masato Nakaya?, and Jun Onoe?
10saka Univ., 2Nagoya Univ.
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Uranium separation from simulated silica sludge using Na>COj3 solution.
UK MR, W R, MR IR 2, PRE 22, Rk R 2, Pk A
VRERT: [ (—F @B o - raeBls

Pk . U T UEFEMOTTHHRIN Y T RERENT Y B DD T T v aBREERE L TV D, iR
U BRI L NaxCOs KRl z VT Y 7 iz a2 920 L7z, RO R 72 2 %M 5
7 R R ERIEEN D ZIRIRR SOV TR L7,

F—0—F: VT UBEEY. KRY T =B, R AT oY

1. 88
PREIN LHiRR ENDRAET LU 7 U REFEMIT, BEOBREELELY THD, TTH, FEAKLETERT S
AT v VIROBEFEDIL, VT CREREWTZDEMP AL T 572D, T R L CRE AR 2
VR DD, Foxld, UVDDRBBEKFRD CRIEY 7 = VEER L U CREICIRFET DR A A0 L, REE
T RU DA (NaxCOs) KR AE W=D 7 UBEFEMH 6O UVDIRIIZ X 2 0BHEORF 217> T b, =
WWETIT, B U DY & W2 R HERBR 21TV, NayCOs i BE ORI O 52 22 D\ CIERE ) e it 247 -
T& 7, AW TIE, 2R HEIEZ2RET D200, BT U 2w 6 0 UVDIR 812 X 0 36
e L7,
2. RBAHE

TAWET MU U AR (F38%) ZABKTHRL, UVDIBEKEKZRML T b s, ARk L7
W s A Mk S W7o, BE AL T 110CT 1 BEEL, A/ UgkZ AW THRIL L b D a2 Y
T L Uiz, B ) B O T T o EARITL338% TH D, RHARBRTIE, FHE D Na,COs KIFHRITHE
e & BRI 100 0 1 &72 D KO IZHIN L, 50CTRTE DR MR Lz, REET O U 7 U REZT vt T
VB EAIEIC K0 0 U BRI T O 0 7 U ERED DIREEETHE L, F70, Bk O%E 2 EI L,
LIPS O BB E D DR R A R D T,
. WRRUBE

B4 112, NayCOs & D Bie 2% % VT, 50°C,
4 WL AIT > A DY T RIE L RERE R 0 s e
F. NaCOBERBENEE . 7T VR HRLE< 25 P B
TEBGgM ol —H ., BHEBNEWIE EERERITL
<, ZOERN LITEWZ Enn, U BEEHNHSO
77 R ICIE, BEDO L DDOEMENE) EEXD

05 0.6 0.7 0.9

nb, Na,CO5&E (M)
KEEALT N U D AD XD RRT VA U PEAKIERIC Y | NaxCOs L 1 12 Ly 5 ] OV i 55 0 [

U B EWIERT 5 Z Lnb . BRI Y T xR
SEL DO ZRE L. REET O Y 7 BT ES @ DT3ROV TIRET 2,

*Yuya Kuroki', Noriko Asanuma', Shin-ichi Kobayashi?, Satoshi Fukada?, Keiji Suzuki?, Hideshi Fujinaga’
Tokai Univ., 2Japan Society of Newer Metals, * Former Japan Society of Newer Metals

ARFTENL, RV EEE EIRT VX — T 5 4 SRR WU PEBEEEN) O WA 10T 72 0 F A BULEAR O HARFJEF 2 (PI010599) ) DO —HTH 5,
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Adsorption behaviors of a 2D covalent organic framework toward Pd(II) in acid solution
*Hao WU'! and Seong-Yun KIM!
Tohoku Univ.

A 2D covalent organic framework (COF TpPa-1) was synthesized by reversible Schiff base reaction and the
following irreversible enol-keto tautomerism. The adsorption behaviors of COF TpPa-1 toward palladium (Pd(II)) in acid
solutions (hydrochloric acid, nitric acid) were investigated under the effect of contact time, concentration of acid etc. The
adsorbed species on COF TpPa-1 were further clarified by X-ray photoelectron spectroscopy (XPS).

Keywords: covalent organic framework, adsorption, palladium, X-ray photoelectron spectroscopy

1. Introduction

COF TpPa-1 is reported to be prepared by a combination of reversible and irreversible reactions using 1,3,5-
triformylphloroglucinol (Tp) with p-phenylenediamine (Pa-1). The first reversible Schiff base reaction facilitates to the
formation of a crystalline framework. Exceptional resistance towards acid treatment could be realized through enhancing
its chemical stability by the following irreversible enol-to-keto tautomerization. In this study, the adsorption performances
of the prepared COF TpPa-1 toward Pd(II) were evaluated under the effect of contact time, acid concentration, and

adsorption capacity in acid solutions.

2. Experimental %
The chemical structure of COF TpPa-1 is depicted as shown in Scheme 1 e QN 2% (O g 6

)
; \i HN

and its synthesis was conducted using a method previously reported'l.

Subsequently, certain amount of COF TpPa-1 was weighed in a 9 mL vial bottle Q Qﬁ
. "

with a screw cap and 3 mL of the prepared working solution was added. The H% %

. . . Joafin vt rPne O~
concentration of the tested metal ions before and after adsorption were * %

\
determined using an inductively coupled plasma atomic emission spectrometer Q
(ICP-AES, Shimazu ICPS-7510). Scheme 1. Chemical structure of
COF TpPa-1

3. Conclusion

In nitric acid solution, the 2D COF TpPa-1 prepared in this study exhibited enormously high adsorption ability
toward Pd(II) without the interference of rare earth metals and slight co-adsorption of Mo(VI) and Zr(IV). And the
adsorption performance of COF TpPa-1 was independent with the variation of nitric acid concentration. Moreover, the
adsorbed species on COF TpPa-1 was considered as Pd(NOs3), by XPS analysis.

On the other hand, in hydrochloric acid solution, it demonstrated that the adsorption process of COF TpPa-1 was
dependent on contact time, chloride concentration, and initial metal concentrations, exhibiting a faster adsorption speed
and higher adsorption quantity toward Pd(II). COF TpPa-1 also exhibited an excellent affinity toward Pd(II) than other
competing metal ions. The adsorption mechanism was temporarily assumed as adsorption of chloridometalates by XPS

analysis.

References

[1] Sharath Kandambeth et al., J. Am. Chem. Soc. 2012, 134, 19524—19527.
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BCALEEZRIT =R e vy — BRI HIAIC X 2 THEKER 2> D D Pd(11) i HZEE)
Extraction Behavior of Pd(Il) from Aqueous Nitric Acid Solutions with Tridentate Pincer-type Extractants
Showing Coordination Isomerism
*JrBF[E 1, Cao Yueming !, JEE FE—Hi!

VRTREw I —R

3TIADENL TN 2 7R LG5 =R v o — R ANC K 2 IR IR 2 B @ PA(I)fil B O I L O
A I = X O 2 A T, £ ORR, HBKEERTICOED LT I FEZNLOR T v b o2
O RS BERE TT PA(I M S o Z LB E e o T,

F—T—F : Pd(ll), S, o —RIRAL, B

1. #E & LUV TEREER(HLW) D b O H @i, BREY A 7 WicB 1 2 HEHREO U E ST
b5, UHFRETIEL, NN-PTLFL-26-EU 2027 3 F(DRPDA, M 1)A3 PA(I)IZ k3 % A0
HHEEZ T Z 2B 6N L TWD, Z oA NL PAdI)IZk L CERAALR D70 2 3 FIEOBLIERE
(OMN"O, NANPO, NANAN) & B Y 5 2 ZJE w3 —TIENL 7T d 2 23, EEEOHHKEIZ PA(I)3 E D X 9 7288
REET DD LW U OV TIERZH STl AEFZE TR, Al EER, TH NMR 36 X OVH#E S X
FREIPTIZ X 5 DRPDA IZ L % PA(I) I ZE B OAFAT & & 1245 HLW 2> 5 O PR DR 21T - 72,
2. KB 26-vV VTN R= Y sa ) REFRFEE ) TAXLT I VORET VVEHRINIZ LD |
DRPDA Z &k Lz, iR/ ST 20 M) ZKFni) & fE L7z 0.50-5.0 M ARk K & DRPDA fili il % I
L= 1-A 7 % ) —)VERIIY 7 un A2 ERE 11 OFBETEA L, PAdIDIHE 3R 21T -7, £ D
%, AKMF O PA(I)EE A ICP-AES 2 HWCER Lz, Mz T, s X BRET &2 W CRHER L
AR SHTH L 72 Pd(11)-DRPDA SEK DA IE 2 U E Lz, & HIZ, il SEBR % O /KR X OVEHEHE O i Fd
D H NMR A7 MERIE Uiz, F72, B HLW 2 /KM & L CRERICHHER 21TV, K OERE
KHESEA A RES ICP-MS ZHWTER LT,

3. WMREBE 147 %/ —/1050-5.0 M iR KIEHGRIZHIT 5 DRPDA IZ X% PA(I)fliH FZBR OAE R, W
THOMBRREIZIS VT D PAINOHIHEITIEIE 100% 278 Lic, LTV 7 mr A 2w 2 (I
Grtr. P OFHHEITH) 409 TdH o7, NOg IR EEAFIEIC DWW TRET L7ofE SR, i BOSIZHR T 5 Pd(I)
& NOs DALttt 10 1 THHZ LW bndieoTz, HfEs X REWTOME L | AMHEE J0UK
22 B H Lz PA(I)85(AH C DRPDA X, W oHA S NANAO BIO BN EIEZ R4 2 L 3y
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*Tasuku Orino,! Yueming Cao,* Koichiro Takao*

Laboratory for Zero-Carbon Energy, TokyoTech,
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Influence Examination of Coexistence Components on Adsorption Performance of Powder
Adsorbent for Treatment of Contaminated Water at Fukushima Daiichi Nuclear Power Station
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Comparison of economics of volume reduction process for fly ash

generated in thermal treatment of radioactively contaminated off-site incineration residue
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Investigation on anomaly detection technique for cooling system device of sodium fast reactor by
acoustic method
(1) Total summary
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Investigation on anomaly detection technique for cooling system device of sodium-cooled fast reactor by
acoustic method
(2) Acoustic recognition of gas release in liquid based on its acoustic characteristics and deep learning
=k ORAL AR L, ZROIEZ, MHE BT
PRBRRE:,  2JAEA

This study aims to develop a novel state sensing method of gas-liquid two-phase flow based on acoustic recognition and
deep learning for the early-stage detection of heat transfer tube damaging in sodium-cooled fast reactors. The results show
that our proposed method can classify several types of sound from two-phase flows with an accuracy of more than 99%.

Keywords: Gas-liquid two-phase flow, Deep learning, Acoustic recognition
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State sensing

- Normal

© Anomalyl

* Anomaly2

Time-frequency
representations

© Anomaly3

Sound acquisition Acoustic recognition x Deep learning

Figure 1: Flowchart of development of the proposed method to sense the states of gas-liquid two-phase flow.
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Investigation on anomaly detection technique for cooling system device of sodium fast reactor by
acoustic method
(3) Investigation on boiling sound characteristics
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Investigation on anomaly detection technique for cooling system device of sodium fast reactor

by acoustic method

(4) Proof of concept of sensing of boiling phenomena using acoustic recognition and deep learning
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Figure 1 Power spectrum of boiling
sound with additive white noise.
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Development of a control system for a small 6-legged-wheel robot to survey unknown areas
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[3K0O1-05] Criticality Analysis of Fuel Debris 1
Chair:Yasushi Nauchi(CRIEPI)
Wed. Mar 15, 2023 9:30 AM - 10:55 AM Room K (13 Bildg.2F 1322)

[3K01] Study on criticality judgement under a low neutron count rate condition
based on Pa |-Mogil’ ner-Zolotukhin-Bell-Babala distribution
*Tomohiro Endo’, Kenichi Watanabe?, Manobu Tanaka® (1. Nagoya Univ., 2. Kyushu Univ., 3.
KEK)

9:30 AM - 9:45 AM

[3K02] Study on the criticality monitoring method by measurements of short-
half-life noble-gas fission products for the criticality monitoring of fuel
debris inside a primary containment vessel of Fukushima Daiichi Nuclear
Power Stations
*Eka Sapta Riyana', Masahiro Sakamoto’, Taichi Matsumura’, Kenichi Terashima', Keisuke
Okumura' (1. JAEA)

9:45 AM - 10:00 AM

[3K03] Improvement of fuel debris criticality analysis technology using non-
contact measurement method
*Jun Nishiyama', Seiya Manabe?, Hideki Harano?, Toru Obara' (1. Tokyo Tech, 2. AIST)
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[3KO4] Improvement of fuel debris criticality analysis technology using non-
contact measurement method
*Seiya Manabe', Jun Nishiyama?, Hideki Harano', Toru Obara® (1. AIST, 2. Tokyo Tech)
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[3KO5] Improvement of fuel debris criticality analysis technology using non-
contact measurement method
*Hiroki Takezawa', Toru Obara® (1. Nagaoka Univ. of Tech., 2. Tokyo Tech)

10:30 AM - 10:45 AM
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Study on criticality judgement under a low neutron count rate condition
based on Pal-Mogil’ner-Zolotukhin-Bell-Babala distribution
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Study on the criticality monitoring method by measurements of short-half-life noble-gas
fission products for the criticality monitoring of fuel debris inside a primary containment
vessel of Fukushima Daiichi Nuclear Power Stations
*Eka Sapta Riyana', Masahiro Sakamoto!, Taichi Matsumura', Kenichi Terashima' and Keisuke Okumura'
1JAEA

We investigated the possibility of estimating the effective neutron multiplication factor (k) of the fuel-debris inside the
primary containment vessel (PCV) of unit-2 of Fukushima Daiichi Nuclear Power Station (1F) using remote gas-
radioactivity measurement. Our calculation result demonstrates the correlation between k. and the activity ratio (AR) of
8K r-to-!3Xe for various fuel debris compositions and geometry. We also show the time-dependent behavior of the AR of
8K r-to-13Xe when the k.z changes suddenly in PCV.

Keywords: Fuel Debris, Subcritical System, Monte Carlo Calculation, Short Half-life Fission Product

1. Introduction

The fuel-debris compositions of 1F depend on the mixture conditions and materials inside PCV. In this study,
we performed neutron transport and subcritical depletion calculations for the PCV model of 1F-Unit 2 with various fuel
debris compositions using a newly developed Monte Carlo depletion code [1]. The objective is to grasp the correlations
between the AR of 38Kr-to-!**Xe and k.rin PCV under the steady state and time-dependent conditions.
2. Calculation Method and Results

We performed a calculation and successfully obtained the relationship between the AR of 33Kr-to-'3°Xe and the
key of the PCV model as shown in Figure 1. The figure shows, for the core averaged fuel isotope composition, the
correlation between AR of 8¥Kr-to-!33Xe and k.4 is linear and similar to the previous study for the fuel debris canister. In
the current study, we also considered for the cases when a positive or negative reactivity was added to the steady state

condition. Figure 2 shows the time-dependent AR behaver when a positive reactivity was added.

0.6 —¥— Fuel debr?s {1-70 vol.%) in wlater o - k;ﬁ6_42 - 0-\50\
05 - ::ue: geErTs.(l-:hO vcl.%lln air ; 0.40  —&— kos 0.46 to 0.52
— D uel debpris In e canisters ]
5 A= filling rate 10-70 vol.%) ~ —¥— ke 0.47 10 0.51
x X 0.35 ~0— ke 0.38 to 0.39
g _
2047 o
g 5
0.3 - 0.30 1
° £
0.2 5 —.—-—-—;f =
' < 0.25 -:'—_"t--—_ = o '.-_.__H
0.18 020 0.22 024 026 0.28 1071 10° 10! 102
Activity Ratio ®8Kr/'35Xe Time (Hours)

Figure 1 Correlation between AR of 8Kr/**Xe and ko Figure 2 Time-dependent behavior of AR of 38Kr/!3Xe
for various fuel debris in PCV or canister. when a positive reactivity is added.
3. Conclusion
It was found:
1. The relationship between the AR of ¥Kr-to-'3°Xe and effective multiplication factor (k.p) is linear and not so
sensitive to the geometry.
2. Apeak of the AR of #¥Kr-to-!3Xe is observed when a positive or negative reactivity was added.

References: [1] Eka S. Riyana, et al., Journal Nucl Sci Technol. 2022; 59(4): 424—430.
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Improvement of fuel debris criticality analysis technology using non-contact measurement method

(1) Design of the fuel debris criticality characteristics measurement system
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Improvement of fuel debris criticality analysis technology using non-contact measurement method
(2) Fundamental experiment for development of
the fuel debris criticality characteristics measurement system
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Improvement of fuel debris criticality analysis technology using non-contact measurement method
(3) Improvement of criticality impact analysis method for weakly coupled systems of fuel debris
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[3K06-09] Criticality Analysis of Fuel Debris 2
Chair:Motomu Suzuki(CRIEPI)
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[3KO06] Kinetics analysis to investigate effects of fuel debris particle size on
criticality behavior in terms of thermal transfer
*Kodai Fukuda®, Yuichi Yamane' (1. JAEA)
10:55 AM - 11:10 AM

[3KO7] Improvement of criticality calculation speed in fuel debris falling down in
water
*Takuya Miura’, Jun Nishiyama', Toru Obara’ (1. Tokyo Tech)
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[3K08] Critical mass calculation of a fuel randomization system using Solomon
*Tomoaki Watanabe', Ueki Taro', Suyama Kenya' (1. JAEA)
11:25 AM - 11:40 AM

[3K09] Extreme value analysis of bounded amplification in random media
criticality calculation
*UEKI TARO" (1. JAEA)
11:40 AM - 11:55 AM
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Kinetics analysis to investigate effects of fuel debris particle size on criticality behavior in terms of thermal transfer
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[1] Tuya D, et al. Supercritical transient analysis in hypothetical fuel-debris systems by multi-region approach based on integral kinetic
model. Ann Nucl Energy (2018)

[2] Fukuda K, et al. Radiation Dose Analysis in Criticality Accident of Fuel Debris in Water. Nucl Sci Eng (2020)
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Improvement of criticality calculation speed in fuel debris falling down in water
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CRTET D, ZOHE. Ay v a BB DRWEREEN TR . 2V EREITm L3 5085 R 2 29

Do ARWFFEO BINIX, STGM ISREGFRERIED B9 A v v a kG SE2 703 ) XA EHEAT 52 & T,

BRSGHRE O+ R HE 2R BOD, SEEA TR THD Z L EHILNIT LI ETH D,

2. fRHT

U0, (R 5wt%) . B8 1.0em OERIRT 7 U MEFEFRIE R 30% CTEAE - & & 90em (27310 L TV D IR

(ZKE LTI 24T o 7o BRIRT 77U OIRFEFRIE R & MRS R OBIRICI VT, EREATRZ BRED 2%

DIFTXEIY | N EN ORISR O XM G T 2 REFEEROXE 2R DTZ, 61T, KROFA v

CalZlBWT, BV A A v v a DRBEFTEENE CXEICHHEE,. A v vazfEe3Ez, 2k

R OMEE B AE D72 L, T T Hbra a— K MVP3.0 T STGM & W CHEARMNT 21T - 72, 728, Ft

BIZIEH T KO TSUBAME3.0 2 W T, #b A U —%%2500 J7 - 100 3¢5 CTHEHT L 7=,

3. &R

FRITRER AR 1 IR T, Ay vafaT7a) Razlv, SHREREZMO T T, Ayvvadfial

ROVHBEICE R THERRMNEMF SN D 2 EB00 5, Z07d, b IREOSEEZ T 753 b AR
FE LB FRETH D Z ERH LN E o T,

%72, Explicit [XAELT 7 VR 7%

= 75 37, 5

121 27T _XTA 7y MIALES #1 FERHELEDHEMEE
BHETHY LTS L 12543 ] (20cm A > > =) 800043 | (BemA » 3 =)
STGM DOFFEFERIIFHKI 25 0D 1 & Ay v affR LAy v atifd| Ay v aaR LAy v aiady
oTWb, —J7, SEOERTIE  gopyi 125 65 8000 2783
MGM@%%ﬁ%¢iEWm”K% At 5 28s 24s 12mils 3m43s
RT2%RIFEEBAFHME L TEY ., &

Keff 1.4200 1.4198 1.4109 1.4114

0 L OFHH & 72> TV D,

*Takuya Miura!, Jun Nishiyama' and Toru Obara'

Tokyo Tech.
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Solomon Z ALV MREEL A RDBEREMEM
Critical mass calculation of a fuel randomization system using Solomon
P AE Y, ORER KRS, ZHIL B!
1JAEA
JAEA D3BHFET DE T A /vm Y b3 —Solomon 1, BT 7 U OEFSGHIG Z H i & L 7= 2 E SRR T
DOEEREENAEETH D, AHFFETIL, Solomon % FVNTEFEEE DBREL S SLHEIC IR & - 724K % T O i R B fif
Mradifi L, WERR L ORI L0 IR O 2RI ELME S PR E~G 2 2B LR LT,
F—J—F : Solomon, ELMEMR, Eift&E, €7 hm, BET 7V
1. #F JAEA TITRENT 7V O FEEAM IR ThR &~ ZRREHE I 361 2 '8 - RSB IRSR T DRSS &R
BraJEf L CE72[1, 2], —JiT. JAEA TIIRELT 7 U OFLHERIREHLR CER R R 21T O T DE T
Jbr Y JLs3—Solomon[3, 4] B3 L T 5, AMFFETIX, Solomon D ELHELE T /L% H 7= i A 25 HE FIAED
THESE N OVMERBHRELRE D SLAE S DS BR SV M 12 5- 2 2 B OMRZ A & U, BFEEORRBEE D B 70 2 REHZ &
2 GLHER R T o B R B AT 2 S H L 72,
2. ¥IE 1 ISR T IR SHEZ£E 5 BRIEZRIZB W T, Solomon ZAWVT, BREMEIKIZCU A =L a2 h T TR
BIEIT L S S BLMERIREL 0 A 2 5 2 T ker=0.98 L 2R D BRBIEI D R E S Z2FHE LTz, £, HDH—HoDE4
ST U CRRBMEICE R & ker=0.98 & R DR Z T e X 910 4 AL THRAFHRE 2TV 3 RBIEUHR I
F U ker=0.98 & 72 ZIREHEECER (G R LR 2RO T2, ZO—HOFE % 100 [HO B2 5 ELUHE DAl kT LT
TV, Fo 7z 100 EORRR R 2 HEHLELS 2 2 LI X 0 BB O ELAE
S R DRSO A S &Ml L7, BT — Z IZIX JENDL-4.0 & HV 7z,
3. R R o—flL LT, BWR STEP3 BREMEAIK[5]1D SWAT4.0 (2 X 5%
BERFRIC K 0 72 BRBEEE 15.2,33.3,40.2 GWd/t D 3 FEDEA (R FHREH K %
2:3:4 OEIE THMEITIRA ST HE O AR R R 2K 2 (R, HHih

(Ex30cm)

D VIV BB — EHLA TIRA S BT AOEA 1 RHRLKR
UREHZ R 2 K O (KRR &) % 29, B 2 i bR T ; —
i) KOVE O+ 30 ORI, RI-HEE LR o DN - i
ROWSHT £~ E LIS R OB E i Gomo) 7 2 L - ¥
LT %, BREROIE S5 EG o WEREMEETH 3 o

Sem Lo, EMESICORRERTAME BAH T so

DEFCERICI AT . ZAUE 100 75— 2D 5 b0 & 45

%< O — A THREI A ORI R L 0 FBfGER 40 .

WINL72Z L2 BWT 5, 70, BAEROBE I 35
FEEDJE 0 IR ES A THM L TB Y, BEERE
WEDELSEOFMEN R Y TH D Z L AR LT,

4. HRBUVSERDOBFEE Solomon & Ao E R EMNT 2 Feha L, SLMEARR O E R OZ DI 65X 23
TELRBLER, A%OBESE LT, EHERER~OEHY o TABOEEERET D,
SEXH [1] K Tonoike et al., Proceedings of ICNC2015. [2] T. Watanabe et al., Proceedings of ICNC2019. [3] Y. Nagaya et al.,

1 Vm/Vf 10
2 BRBHELHEMRSR T OGR4

Proceedings of ICNC2015. [4] T. Ueki, Progress in Nuclear Energy, 2022. [5] K. Suyama et al., NEA/NSC/R(2015)6, 2016.
ARFIETIEFTIRBT O TR R S H i 5 BPTRENT 7 ) OBl FEOBFHFEE) ORRO—HTH D,

*Tomoaki Watanabe', Taro Ueki! and Kenya Suyama'

IJAEA
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BIEMETIC K DT THIDEARILEREICS T 5 A FRBIROFME
Extreme value analysis of bounded amplification in random media criticality calculation
“REA KRR
' H AR TSR BR A

F 7 RSB REEIE IC B THRTOE T v a ik Y LN —Solomonl 2L, ELHELL Y B4R L.
TIVHBENEIZ J 0 BEAUERE D & 2 T 2B ME D o TV D, ATRTIE, —MRABERGHI RS &
SO FUEIEDS . BRAMERE S 0 RIRHEEICHLE R LY B8R RIBITRRT 2 2 &L 2®mET 5,
F—— KR GAUEE. LML, BEEE. 77 VR, £ 7 v mik, Solomon

1. 8 RN Y A =Ly = b7 A% (IRWF: incomplete randomized Weierstrass function) |
B ELMEE OIRWE-ELME(L) 23, 3 BRBEEE A 15.2GWd/t, 24.2GWdit, 37.5Gwd/t TRFE SN D K EHRENT

1"L13 ERIEIEE 7 U OBRBHREA A S v, BRI D X F T S T

= 05 | L[], 22T, EWFRoET Y /A S A REEO T
Koo HE[2]% IRWE-SUMHLICIE A L, BRI & & 0 IR ZhRaic

. et EHIRE — ET D 2 L BRB, A RENERE LCT(F(0) = 2¢f(r)/
0o 1 2 3 4 5 6 @A+ (cIFEDEE) 21®O, Solomon (ZFIE L, FEA
bzt (0 R ARG L, [, ARMIEOIREI R R, $. A
ML I LRAE O GG PN REBFI) IRV L5 Solomon B3 30151
2 FAIHEE R (ke) (12X LT —MRACGRRMERS G HRAT 2 90 L. A FUIEIE O MEGe 2 340 L 72,

2. —RLIBEHETOER X, X,,... X, %, WIL/RIRWF-ELHEL (L7 ) dDSolomon!Z L 2 B R GFHHE B 15
5N Dkerd T 5, WEFEICB O T, Z, = max{X,, X, ., X, } 2 O OGR L+ 5, A7r—/L L@ ICE
D BEALERa, & b, Z EINERS & Z, DR MBEEIL. n - 0o T, MRFHEEE D —MACMRE 11 G (IR
T 5(2)0 P(Zy — by)/an < 2) = Ge(z) = exp[—(1 +£2); %] (FRAFTO + FIIFBMANADIHI0L 725 = &
/TT ) &> 0ldFréchet/34fi, & = 01XGumbels3Afi, & < 0lZWeibull 0 AIZFE Y95, #iat> 7 FROMMEH:
Gy = Vismev[3] A EM LT, mAEICEDE | kD B RMEDOBEFREBELFAL L 72 & Z A, n = 60001

LT, 7ay A XmOamEO Z,»5E~—-02%% 7=, Lz > T, Weibullsy4i & LIRS
X1, Xo,e o X DR AT RO LIREA R & 5, K2121E, A S8 258 F S U2 IRWE-ELEE(E D100 7 U 4

0.568 NOELN DkeaD i FAED . A
0.966 | SR 72 L OIRWF-ELHE(K.6000 L
% 0.964 i + i ﬁﬁi%'v;sli#:fizl,g:éf%o:l/ 7°U ] 70 U 77 75) % O)keff@ Q%L{K*@,Tﬁ%
= L ¢ i T T ) (95% EiﬁlZﬁﬂ) EIW-ve] ZH
0.962 = E )

A FHET L 05D EREE, k

0.9 | - 3 -
tose B s T B i
" 50 100 150 200 250 300 350 (o5 {EHE) FERIT, ERRMEHEE OBLSIZ BN
70y sH¥4X T, 60fFDEIRZRIDER S
2 MBS EKE & MEFEHC L D RIRED ik TWB DL B ET 5. k5. IR

EDOFGERTHR O T 01T, Xy, Xy, X\ 2T o DEH AT LT AU RMER R RAT 2 S50 L 72,

SEXHER [1] T. Ueki, Progress in Nuclear Energy, 144 February 2022, 104099. [2] X. Han, PE. Kloeden, Random Ordinary
Differential Equations and Their Numerical Solution, Springer, 2017. [3] @&t « EF PR EHEHE T4 2016.
ARFOBZEE, A RET O 4 FEFIUE DR BT — R IR T 7 U OESGHEFEOREHF R L L UThbir,

*Taro Ueki

1Japan Atomic Energy Agency, Nuclear Safety Research Center, Criticality Safety Research Group
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[3K10-13] Critical Experiment Facility
Chair:Rei Kimura(TOSHIBA ESS)
Wed. Mar 15, 2023 2:45 PM - 3:50 PM Room K (13 Bildg.2F 1322)

[3K10] Reduced Enrichment Project for KUCA Fuel(2)
*Tsuyoshi Misawa’, Hironobu Unesaki’, Yasunori Kitamura’, Yoshiyuki Takahashi' (1. Kyoto
University)
2:45 PM - 3:00 PM

[3K11] Modification of STACY for study of criticality characteristics of fuel
debris
*Satoshi GUNJI", Shouhei ARAKI", Tomoki YOSHIKAWA', Kazuhiko IZAWA', Kenya SUYAMA" (1.
JAEA)
3:00PM - 3:15PM

[3K12] Modification of STACY for study of criticality characteristics of fuel
debris
*Tomoki Yoshikawa', Shouhei Araki', Yu Arakaki', Kazuhiko Izawa', Satoshi Gunji’, Kenya
Suyama' (1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3K13] Modification of STACY for study of criticality characteristics of fuel
debris
*Shouhei Araki', Satoshi Gunji1, Arakaki Yu', Tomoki Yoshikawa', Kazuhiko Izawa', Kenya
Suyama®' (1. Japan Atomic Energy Agency)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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KUCA DERMBERAMANDOEEEE (2)
(2) U-Mo BRFFID
Reduced Enrichment Project for KUCA Fuel (2)
(2) Core with U-Mo Fuel
TSR, RS, ACATEERI, miEfEZ
FHERS: « AT DIRAIERT

KUCA OB IR D T A BT 532 ED TR Y . EERBOEFE L TIZERE R0 T 0 75
VIRELE T A TETH D, FOBREMR O L T H 2 5T 5,
F—0—F: [LRMEgE, v U 77, KUCA

1. #§

FUBP R 2l S S BRE E (KUCA) KK 7 7 > (LEU) BB 2T 2720 O EL T HFEEN 2022 4F 4
HITKR S, BUER LR 2 TVEHE O Yl i T 5, BKIBGE AL Tl KUR % O#FZE4F TR < 8
MEERDH DD T v VA R (UsSi) BB | EARBGEE O TIREHEEomnWy 7 0 ) 77 w44 (U-
Mo) Z JHWTZBREHMR 23 510, Zpds. BRBHRLSN O AR HE % O KUCA ORAMIZZETE L7220,

2. U-Mo BRFRID
BREHR (X 1, LU) X LEU 128 7%D Mo Z# il x 7= &4 (U-Mo) &
Al ZiRA &8 CJEHNE L ClE D 7= Core 5% Al DK v 7 22 AN T Al
HN—% =P —FRIC L VIR T IR T, ko U-Al 640
HEU REHR (HU) &R CTE ST 1.4 5 & 72 508, fEskiE 0 ot
ThHhHRIZF LU (PE) % EMHAGDE TRESPEICAN TR
BHAZ R 95, X 2 12 LUH2/87PE OBREHZ LD 72 B REHA Z F
T B FUF DRCE 2R3, Z ORREHEIR O 5 S 134T 40em TH D . Z OB
BHEI R S O LTl b BREHAR D 722 O ELE 201K) Db O TH D,

MCNP & SRAC-CITATION (3£(Z JENDL-4.0) O FZhBafsR 35k L4 3
LR T, HUICHRTUBEENK 10EFE< 0D 2 8, HU O%H L TU
L PE O ERMENEMEC 72D Z & (Core #5728 PE X 0 /&<, Core EoDJE
WZAL R B D) 728D SRAC TOFEIEILHU 056 LTRSS 22 %
ZEBLTRENTD, ZOFLNTONTO MCNP OfER & DERITH 03% T K2 L2-40cm i DALE
HY., TNETHEY ERMIT CIREROTIEEZAND Z L IXATHE

ThHEEXLNDN, Ak bIFTHEORHEREGT 5. R1 L2r40em FLORRELM MR
5 Code k eff
3. fan MCNP 0.9996 +0.0001
2023 FFEEHIC LU 28 A L CHIHE LR RIET S22 L 2 H SRAC-CITATION 1.0027
HLTWA,
BE

[1] =¥ fh, TKUCA OIXKBEHMEABI~DZEFFE ] 2020 FROFEE 1THI2.

*Tsuyoshi Misawa, Hironobu Unesaki, Yasunori Kitamura and Yoshiyuki Takahashi

Institute for Integrated Radiation and Nuclear Science, Kyoto Univ.
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BET T DBRFEEEZALHICT S EEBAEREE STACY EFIFOEK
(9) #IERFABRUBRET IV OEBZEET 5 EBRFDORE
Modification of STACY for the study of criticality characteristics of fuel debris
(9) Study of core configurations for the first criticality and experiments simulating the behavior of fuel debris
RRE] B, R R, I R, R 2, Il Bd!
'JAEA

TEH R R EBEEE STACY OWIEGSFF DELE A 4 74 Z S ISR L, B35 400 ROPREIESFE Tl b Ak
MBI O ARFED I H/NE WY 950 mm DR CEES & e 252572, Eo. BET 7V O% T - SR %ZFIIIC
BT 2 FERIZ DWW THPE TR OB A 30N U, AKAEEIC X 2 B R FEBR D s 2 el L7z,
F—D—F : STACY HH)F, REESIEER, BRAESI, BT 7 U ORGSR IEREAL

1. 8 SM6FEOMEREBEEL CHF LEELTT> T D STACY TORERAER TIZ, AT S U0 HEk
BREE (PBU MR 4.98 wt.%) 400 K& a7 U — hogk7e 82 BB DS R, KREERY O T2 0N
BIZRVERIFLERET 2, BRI EICRET DSOS A, BRELT 7Y O% TREO e+
SR 2 AT T 2 2 0P OIS KD EBRDPBEI SN TV D 7ed, ZOMSIIEZ R T 5,

2. ERFDOBRBRUER

2-1. A% MCNP6.2 =— K & FRENDY2 TALEE L7 JENDL-4.0 £7-21% JENDL-5 7 A 7 7 U % 7=,
2-2. EFIFD  STACY HHF CTIE 15.0 L T8 12.7 mm BIFE O 1E S5 TR e S5 2%, 12.7 mm A& 1D
F P T S TR 400 AR & TE 5 AR IS BB L 72 720 ISR B 72, & 2 TG % 2 SRS 45 1
SMEER L KT A N—fEE LTS Z2E 2 5720 I T RBEARIRICEE L TR FRRZY 2 G0
18.0 mm #0224 & 35355, JFOEAEE 18.0mm & T 551D
Thait Uze HPE IR SR A8 R & AR RS AR 322 L 7 VKL

1 KN7 950 mm (2B 5 S =

) T ¥k PRBEA S D
950 mm LA FCHEFUZZET B A M L7z (F 1), 15.0 mm
§ ) ) ~ 15.0 mm 1F 5 269 /261
B CIEHWAET — 2 I X VMO R > T, L EEmA
BN . o , ) 12.7 mm 1F J5 (2 FEIK) 341 /341
FREET VK DBMBRFINRD S D iERE5T, — /
18.0 mm 201/201
2-3. MHETITVDOETEEBBETIRBFD AABRIL, BHAE

1) JENDL-4.0 / JENDL-5 O
7% 2 PRBHE TR O ORI 2
15.0 mm &+ 12.7 mm &+

B2 BITRENT 700 8 HERE L TV B AT, B S8 LUVVRE
TZVEBRET LT 2 L9 R T 2 P #EROH
WA, 2 EYFLOUIHE - GIRIC K > THIICEET 5 b 0
TH D, K2 DI IIZFE CABOBIREEE &2 572 5 o & Tl
PSR G A ORGSR OB b B2 30 U7z, Sk T
VN 15.0 mm BT O BSEEROBLEDBK 2 HERENWZ L 2R
D O AL BT SR OKAL O FHEE T HIE T & DM KA EIT
JENDL-5 TiZ 1 Hlsg b <{fHlisNnd) ThHDHZ L a7,
BEE AMOMFIEIE, TR BT o THORE A &5 — R ) 3%

EFHE T 7 Y OB RGOS ofREo ey, |AHc316/263mm | AHc: 1747154 mm
2) JENDL-4.0 / JENDL-5 Ot 8, He: FAREG FUKAL

Akerr: 0.027/0.026 | Aker: 0.011/0.011

*Satoshi Gunji'!, Shouhei Araki', Tomoki Yoshikawa', Kazuhiko Izawa', and Kenya Suyama!

1Japan Atomic Energy Agency
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T T OBRFEFEZHLNCT S EEHERARBREE STACY EFHFOEK
(10) TV EBEMEREZAVERLOBRFERRTF DB EEORE
Modification of STACY for study of criticality characteristics of fuel debris
(10) Criticality analysis of experimental core using debris structural material rods and
investigation of acceptable core configuration
ENOERR Y SR AR CHTE B LR 2 BRE] A 200 B!

'TAEA
STACY HEHIF COFEBRICHWLEET 7V 28k L 72 EBRH R O IR OERFFOR TR ARG T 5720

DOIZRFVERRAT 2 ATV PO R A T 7 970D D3R #2572,

Keywords : Fukushima Dai-ichi NPP, Modified STACY, Critical Experiment, Fuel Debris, Structural materials, Boron
concentration

1. #8 JAEA Ti3, EWENEREE STACY FHF 2 W TR R /38R CRAE LTIDREN T 7
U OB Z 2RI FIE DY MERGEZIT O 72D, a7 U — N ROSkZ R L7 7 U Ep s (LU
BER) 2P OICERTAEBRAZFHM L T D, ZOEBREFEHT D ITIIHREAEZ M L FLOR TR0
R LETH D, R ] TEDIMERFIRICHE > T, AR RNO &2 FHEE & L CFFRZ R THEM L2FHA
A= RROET =4 T4 7 7 VI &Ko THLOERKEREO S8 K ORHIRE (R LR, KA
I BEARBO R ONRE SRS FERRER 7 &) DT 24T, RO 2 = TR DA MR Lo, £, iS22
WIFDICIBWT, ZOEMEICINE D X 9 bz il U 7o, BUEMADN L 23w S 2 00 & LA
DML ABRIC ) — I ZHERF S D JP DTk U RS R & FR S BRI O FREF 215 2 7o ORF 21T o 72,

2. BT B LICRBTOBIE LTz 5X5 A 1, .3888888080.. . 0061 — =279~ 121 ]
DR LI P LA AT, COFLICE | Siiisssssassssasse  Eoosk | LU 050 lieen
W 3 ORI (127, 150, 2.54-cm) . 27 8% Lot N T o
WO (327 U — 80 OAFOKIE  Sessise o taseses  moot N

Fraa ol _EOHIRAED 40~140cm T L S ¥, =§§§§§_::f§§§§§§§§. fézsf:

& TR DIREIEAR, TR AP L S OVHE S eeetetsssss " o0pst

KEEICR T DR, REGFHEEREHREER & o (O 7w BaSRk iz (cm)
DR TE 5 Z & & MVP2 X OV JENDL-3.3 Caf X 1 3% — 2 Dl 4 2 KNS EEAR AR

fili L7z, A BME RO DOIT, KPR

(CAREGSR 2 R T & DR K OBRBHEZ 254 L7200 DS W T, Ol R o o &R0 L 7B & KAz 36 1)
DS L R DR m YR E A RN U7, BRCEHE ORI BRI 2 2 L 72D, BRrEE S % JENDL-3.3
#7477 Ld 5 SRAC-PIJ CIEAL L7z 16 FEOREES A IV C THREEDANT (2 X Y §F4fi L 7=,

3. TR AERO—BIE LT 21T | O/ Y — N8BT DR ERERR I ORI B A Rk, 8k
et L2 d . KAL 40em, #& IR 2.54cm THIMRIE (2.0X 107 ~6.0X102($ /mm)) 725K 1%&M L, #
AR A 2 L7eW 2 ER B2 E I ofe, —H T, ZOMOZIIHIBRMEITmMZE L THY . £ b DOKAL
RAFPEI/ N E WD & AHERBTE 720, BRI ANL 2 KBS BERR B DI BRAE & 3 729~ 2 & AN T & B 4TIk
FEBRNFIREL 725 L PARENT,

BEE AMOUIEIL. SR ABEIT O THIE D@ B — 5 EFTRERT 7 U ORI TE O i 5
¥ ORRO—EHTT,

* Tomoki Yoshikawa!, Shouhei Araki', Yu Arakaki', Kazuhiko Izawa', Satoshi Gunji!, Kenya Suyama'

! Japan Atomic Energy Agency
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AT J) OBRFFEZHLIHICT S EEBAREBREE STACY EHFOEK
(11) aryY)— MEEHREFEZRAV-REDORE
Modification of STACY for study of criticality characteristics of fuel debris
(11) Design of experimental core with concrete rods
AR PR RRE] B FrE B, E)I B JRE 2 AL Bd!
"JAEA
STACY ®HMMFIZHWT, a7 U — FOMKE RS L7277 UEMEEER (2227 U —R) 24023
LIZEBRE BRI Th 5, AIETH O N TR OE - AL 2 VT ROSEEMiE 2 554 L7z, #52R
ZFRRNZED R em L 72D &9 7a 0 ARALEFCTHITE ATRE /R FEBR IR 2 BRET L 7,

Keywords : Fukushima Dai-ichi NPP, modified STACY, Critical Experiment, Fuel Debris, Concrete

1. ¥ W ENEEHE HTIREFTOER CRAE LIDRET 7Y OEREERICET 5720, FEH T
JFREEM D 1 D ThD a7 U — MO AR L7 7 U EEMERHE (20270 —8) CAF: 202
— M#&) % STACY BHTFIZEEMT L SOS M 2 JE T 2 KRAFE LT\ D, =7 U— MEIE, Bk
LRIV A XD AVRIEICEIASN D T2, HEMEZAEEBa 7 )V — e AT LI ENTET, a3
7 — MEBMEAZ Ly MRIINLE L7 b 028+ 2, 207D, BEEpEITTE=a 7 U —FETE
7R HRARR (REROCREIS - B Ll | AU E ORI DB ERET D011, EBRICER S
R COFERIET RO LN D, £ 2T, AFETIE, 227 J— MEORMIETH LN MK R Z EICED
U2 B BEAME % & FFAG L oF DR AR & R L7,

-1

2 RERTHR - $EE  BUSIELIIK. B 2 U B OERR %4 2 72 4 52 + i 0
R BRIEL, ARRERAT S0, BRAEEERVGIR 2 . . |
BObOERMA Lz, MRIZEEa 7 V= h LS BEMET 2 . B
L. EELHTHS Si. Ca DEHRBZNENHORTHM LT, & .! "5
EBIFL L LT, FRBERORBINS N L EZONAER R n
_ppo | R fifE la
IKALN 90-cm FRJE & 72 DAL & #1808 1.27 XY 1.50-cm D Z L2 b okiuE
NOHE L7z, FOfkombiEs o0 2 U — Melkimas, 20 base s'a% ;E’\ofi yg‘b Ta
A2 CE# L= ARRI2% L, MCNP6 2 (O ENDF/B-VII % i\ C
ST AR B ON/RAE I BEAR AR 2 o s K 7 4 34T L 7=, 1 #&FREE 1.27-cm 25155
1A T-HIRE 1.27-cm 2B 537 U — MEORERAR, i BEFMAH - METO
B L R B R QKA 2 O e s, [N LI /S &7 — F I B A fiE & 7K Bz

Y ORFITEN A A a, b IXENER a7 ) — MEESBL CELE LA () & PRI EE L CRLE L
Ba®)Z R LTW5D, STACY EHFE DKM OREREE N +0.5-mm TH D7D, KMZEFE om BETH D
TEMEFELV, Ko T, BRI 1.27-cm DFLOSE, 9RO 7 ) — MEZEEL TEMT L, 2
X, 25 RE B CTEMT LI ENMETH D, 4%, ZOMRZERIF.LORFHIKMRT 5,

BEXBR [1]E8EML. BRI 12022 BRO4FEE ) 2G1

BBE ARMOMFTEIL, SR SIHEIT O TR E & B 5 — IR S 3 BATREET 77 ) O SREFAG 1% o e fif 35 3 )
DEFDO—EHTT,

*Shouhei Araki', Satoshi Gunji', Yu Arakaki', Tomoki Yoshikawa!, Kazuhiko Izawa!, Kenya Suyama'

1Japan Atomic Energy Agency
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Study on minimization of burn-up reactivity loss for small PWR with TRISO Fuel
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