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Fifteen neutron beam experimental instruments managed by JAEA are installed in JRR-3 (Japan
Research Reactor No.3) and are available for internal use including upgrading of instruments and
for external users to produce various research results.

This report summarizes the progress of internal application research and technical development
such as upgrading of neutron beam instruments in the fiscal years 2023 and 2024 after the restart

of operation.
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Elucidation of the Formation Mechanism of Freeze-Crosslinked Cellulose Gels
by Neutron Diffraction
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Local magnetic structural analysis on 8 -Mn using mPDF analysis
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Evaluation of lattice defect for improved performance
on stress-luminescent materials
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Magnetic order in novel triangular lattice system NbMnGe and its related compounds
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Crystal structure analysis of proton conduction for fuel cell
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Structural analysis on vitrified high-level radioactive waste
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Size and concentration determination of nano-ice crystals in frozen sugar solution
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Local magnetic structural analysis on C15 type Lave phase material (Y,Sc)Mn,
exhibiting heavy fermion like behavior
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Structural analysis on proton conductors for fuel cells
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Incommensurate magnetic reflections in frustrated metallic magnet Mn3;CoSi
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Study of the ground state of tetrahedral copper compound clinoatacamite
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Magnetism of van der Waals magnetic material a -UTes
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Magnetic excitations in UNisB with toroidal order
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Topological Properties of Rare Earth Intermetallic Compounds

Koji Kaneko*, Chihiro Tabata*, Andrew D. Christianson**
* Materials Sciences Research Center, Japan Atomic Energy Agency

**(Oak Ridge National Laboratory

Bz

Topological transport properties are now widely held to be critical for the development of next generation
microelectronic devices. The key factor for such transport properties are topological invariants, which can
be in "real space" as for a skyrmion, or in "k-space" as for a Weyl semimetal. Rare earth intermetallic
compounds have recently emerged as hosts for an ever-growing list of topical phenomena, providing an
important testbed for fundamental concepts about coupling between magnetism and a topological band
structure. The overarching goal of this research proposal is to use neutron scattering measurements to
examine rare earth intermetallic compounds from the two dual topological behaviors: (i) Complex spin
textures and (ii) the coupling of magnetism to an electronic structure with nontrivial topology.

Among several candidate model materials, Eu2CuZn:Ps, a newly synthesized intergrowth compound, was
selected as the first target material. This compound crystallizes in a hexagonal layered structure composed
of EuCuP and EuZn.P. motifs stacked in a one-to-one ratio. Thermodynamic measurements revealed an
antiferromagnetic transition driven by divalent Eu ions at 7y = 40.3 K. Transport measurements showed an
unconventional contribution to the Hall effect near T, resembling the topological Hall effect in appearance
[1].

To unravel the interplay between magnetism and potential topological phenomena, neutron diffraction
experiments were conducted using BL18 (SENJU) at J-PARC and TAS-1 at JRR-3. First, a survey over wide
reciprocal space on SENJU identified that magnetic reflections appeared at ¢ = (0,0,1). Based on the
determined ¢, the temperature dependence of the magnetic reflections was subsequently measured in detail
at TAS-1. Strong magnetic intensities were observed at @ = (0,0,/) with / = 2xn + 1, ruling out a simple A-
type magnetic structure. The remaining possible magnetic structures were examined by representation
analysis. The model that best reproduces the observed intensity ratios is the “uudd” structure, in which in-
plane magnetic moments stack along the c-axis in an up—up—down—down sequence. This collinear magnetic
order cannot account for the Hall anomaly within the framework of the conventional topological Hall effect,
suggesting that further investigation is required to elucidate the nontrivial transport phenomena in this
material.

[1TA. F. May et al., Phys. Rev. Mater. 9, 024406 (2025).

EFE
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[1]147F0 5 £ D900 [Topological Properties of Rare Earth Intermetallic Compounds |
[2]47F0 6 £ D1097 [ Topological Properties of Rare Earth Intermetallic Compounds
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Magnetic structure of CeCoSi — Verification by polarized neutron diffraction
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A new form of magnetic correlation in Yb(Co, Rh).Si,

Koji Kaneko*, Chihiro Tabata*, M. Brando**, O. Stockert**, C. Geibel**, C. Krellner***
* Materials Sciences Research Center, Japan Atomic Energy Agency
**Max Planck Institute for Chemical Physics of Solids
***University of Frankfurt

PR

Novel physical phenomena such as superconductivity and non-Fermi liquid behavior often emerge in the
vicinity of a quantum critical point (QCP). The relatively small energy scale of f-electron systems allows
one to approach QCPs by tuning external parameters such as chemical and physical pressure and magnetic
field. In this context, YbRh,Si, has been extensively studied owing to its proximity to an antiferromagnetic
(AFM) QCP at ambient pressure [1]. However, detecting an AFM signal in YbRh>Si, has been extremely
challenging due to its very low Néel temperature of 7x ~ 70 mK and correspondingly small ordered moments
estimated as the order of 1073 .

To overcome these difficulties, we have carried out a systematic investigation of Yb(CoRhi.x)>Si», where
substituting Rh with Co stabilizes the AFM order. Complementary neutron diffraction measurements using
BL18 (SENJU) at J-PARC and TAS-1 at JRR-3 revealed the AFM order of Yb(Coo.1sRho32)2Si, which
exhibits two successive phase transitions at 7n; ~ 1.1 K and 7wz ~ 0.7 K. The low-temperature phase below
Tn2 was identified as an AFM state with the new incommensurate propagation vector, whereas the order
parameter of the intermediate phase between 7n1 and T2 remains unidentified. Magnetic structure analysis

at the low-temperature phase is currently progress.

[1] P. Gegenwart ef al., Nature Physics 4, 186 (2008), and reference therein.
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[2]4F0 6 . D1095 A new form of magnetic correlation in Yb(Co,Rh),Si: |

,38,



JAEA-Review 2025-058

G THEI NS f EFRICE T 25 E iR O MR IAER

Microscopic Elucidation of Unique Transport Properties in f-Electron Systems
Induced by Magnetic Fields
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[1] S. Miihlbauer et al., Science 323, 915 (2009).

[2] K. Kaneko et al., J. Phys. Soc. Jpn. 88, 013702 (2019).
[3] T. Kurumaji et al., Science 365, 914 (2019).
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Structure and Magnetism of Strongly Correlated Actinide Quasicrystals and
Approximate Crystals
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[1] Shechtman et al., Phys. Rev. Lett. 53, 1951 (1984).
[2] A. P. Tsai et al., Phil. Mag. Lett. 61, 9 (1990).
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Revisit multipolar order in prototypical compound (Ce, La)Bs

Koji Kaneko*, Chihiro Tabata*, Keitaro Kuwahara**
* Materials Sciences Research Center, Japan Atomic Energy Agency

**]baraki University

B=

As a consequence of strong spin-orbit coupling, the multipolar degree of freedom and their mutual
coupling give rise to a variety of exotic order parameters. While such multipolar orders have been extensively
investigated in f-electron systems, the concept has recently been extended to d-electron compounds as well.
The sensitivity of experimental probes to multipoles depends critically on their parity. Neutron scattering
serves as a definitive probe for magnetic dipoles. In contrast, because neutrons carry no electric charge, they
have no direct cross section for electric multipoles. Nevertheless, when a magnetic field is applied, neutrons
can detect an underlying quadrupolar order indirectly through the induced magnetic dipoles coupled to the
quadrupoles. For higher-rank multipoles, neutron scattering can, in principle, detect magnetic octupoles via
the magnetic form factor, which exhibits a characteristic Q-dependence distinct from that of dipoles.
However, experimental observations of such effects remain limited.

(CeixLay)B¢ represents a prototypical system exhibiting magnetic octupole order. In the present study,
we investigated the Q-dependence of its magnetic reflections up to the high-Q region using polarized
neutrons with an incident energy of 80 meV on TAS-1. A high flipping ratio of approximately 20 was
achieved for reference nuclear reflections. Measurements of magnetic superlattice reflections described by
the propagation vector ¢ = (1/2, 1/2, 1/2) were, however, affected by higher-order contamination originating
from intense nuclear reflections. Despite this difficulty, we detected a temperature-dependent variation in
the magnetic intensity associated with the octupole phase transition. Further investigations using a time-of-

flight diffractometer are planned to elucidate the detailed Q-dependence of the magnetic factor.
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Magnetic field induced phase transitions in rhombic lattice antiferromagnet
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[1] Masayoshi Fujihala, Masato Hagihala. et al., “Possible field-induced quantum state in a
rhombic lattice antiferromagnet”, Physical Review Materials, 9, 014406 (2022).
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[1] Y. Shimizu et al., Phys. Rev. B 102, 134411 (2020).
[2] F. Mirambet et al., ]. Magn. Magn. Mater. 140-144, 1387 (1995).
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Field-induced magnetic order in HoAgGe studied by neutron diffraction under
magnetic field

Chihiro Tabata*, Koji Kaneko*

*Materials Sciences Research Center, Japan Atomic Energy Agency

B

Topological magnetic order has attracted great attention owing to its diverse magnetic textures and
associated anomalous transport phenomena, such as the topological Hall effect that cannot be explained by
the conventional anomalous Hall mechanism. Early studies mainly focused on 3d-electron systems typified
by MnSi [1,2], while recent work has revealed topological magnetic orders in several 4f-electron compounds.
For instance, EuPtSi, a divalent Eu compound with a chiral structure analogous to MnSi, hosts a skyrmion
lattice with an unusually short periodicity [3,4].

Remarkably, a pronounced enhancement of Hall resistivity was recently discovered even in systems with
strong spin—orbit coupling and Ising-type anisotropy [5]. One such example is HoAgGe, which crystallizes
in a hexagonal noncentrosymmetric structure (P-62m, No. 189). Our recent transport studies uncovered a
current-induced Hall effect independent of external magnetic fields. Previous neutron diffraction work
reported several magnetic phases and proposed a spin-ice-like scenario [6]; however, the magnetic structures
responsible for the transport anomalies remain unresolved. To address this issue, we aimed to determine the
detailed field-induced magnetic structures of HoAgGe by neutron diffraction, focusing on fields applied
along, where the anomalous transport is most pronounced.

Elastic neutron scattering experiments under magnetic fields were performed at TAS-2. In the magnetic-
field range where the anomalous Hall effect appears, we observed enhancements of several magnetic
reflections with different propagation vectors. These wave vectors differ from the principal one previously
reported, q = (1/3, 1/3, 0), suggesting a rearrangement of the magnetic structure across the metamagnetic
transition. This rearrangement is likely related to the emergence of the Hall anomaly. A detailed magnetic-

structure analysis is currently underway toward publication.

[1] S. Miihlbauer et al., Science 323, 915 (2009).

[2] X. Z. Yu et al., Nat. Mater. 10, 106 (2011).

[3] M. Kakihana et al., J. Phys. Soc. Jpn. 87, 023701 (2018).
[4] K. Kaneko et al., J. Phys. Soc. Jpn. 88, 013702 (2019).
[5] Y. Onuki, private communication.

[6] K. Zhao et al., Science 367, 1218 (2020).

ERRIE

TAS-2

FEER~E No.

[1]14F0 5 4 D830 [Field-induced magnetic order in HoAgGe studied by neutron

diffraction under magnetic field |

,55,



JAEA-Review 2025-058

3ARRY KV b0 S=1/2 B A ORI ERHA

Magnetic structure analysis of S = 1/2 three-legged chain quantum magnet
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Influence of nonmagnetic element on magnetism in CeSb
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Study of nontrivial property on cerium monopnictide
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Study of multiple field-induced magnetic phase on Buckled honeycomb lattice
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Magnetic field response in natural mineral pyroxene

Koji Kaneko*, Chihiro Tabata*, Oleksandr Prokhnenko**, Andrey Podlesnyak***
* Materials Sciences Research Center, Japan Atomic Energy Agency
** Helmholtz-Zentrum Berlin fiir Materialien und Energie

***0ak Ridge National Laboratory

B=

Antiferromagnets with competing interactions provide a rich platform for studying diverse quantum
phenomena such as magnetization plateaus, unconventional excitations, quantum criticality, and
multiferroicity. Among them, the pyroxene family (47X>0¢, A = Sr, Li, Na, Ca; X = Ge, Si; T = magnetic
transition metal) serves as a representative example, where chains of 3d ions form quasi-triangular motifs
that lead to frustrated magnetism. Several pyroxenes display magnetoelectric effects [1,2], and the Co-based
compound SrCoGe»Os has recently been proposed as a promising candidate for realizing the Kitaev model
[3]. Natural single crystals of aegirine NaFeSi.Os, which crystallize in the monoclinic space group C2/c,
exhibit multiferroicity. The structure consists of zigzag chains of edge-sharing FeOs octahedra and corner-
sharing SiOs tetrahedra running along ¢, forming a triangular magnetic lattice within the (110) plane that
causes frustration. The spin network, characterized by one intrachain coupling (J) and two interchain
couplings (J1, J2), realizes a triangular topology. Although theoretical studies have highlighted the possible
role of frustrated interchain interactions, their microscopic nature remains insufficiently explored.

Our single-crystal neutron diffraction experiment using TAS-2 revealed magnetic reflections appearing
below the antiferromagnetic ordering temperature, 7n = 8.8 K. These magnetic peaks are indexed with a
single incommensurate propagation vector, g = (0, 0.77, 0), which is consistent to the previous report. We
also investigated the magnetic-field response of these magnetic peaks and established a well-defined
magnetic phase of this compound. The characterization of the magnetic ordered state by neutron diffraction
was crucial and highly beneficial for the subsequent analysis of spin dynamics in inelastic scattering

experiments[4].

[1] G. Nénert et al., Phys. Rev. B 79, 064416 (2009).

[2] O. Janson et al., Phys. Rev. B 90, 214424 (2014).

[3] P. A. Maksimov et al., Proc. Natl. Acad. Sci. USA 121, €2409154121 (2024).
[4] O. Prokhnenko et al., Phys. Rev. B 112, 094402 (2025).
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Effect of the ratio of water to rice on the molecular dynamics of cooked rice starch

during retrogradation
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[1]Y. Hirata et al., “Effect of the ratio of water to rice on the molecular dynamics of cooked rice starch

during retrogradation: Implications for amorphous structure in gelatinized state”, International Journal of
Biological Macromolecules, 306, 141668 (2025).

fEFE

LTAS

,66,



JAEA-Review 2025-058

FHiFEE No.

(1141 5 45 D819 TR D S % 53 2 BRI T O 1F R O R |
[2]45F0 5 4EFE 1883 [LTAS O F%% - &t (LTAS MBS FH ) |

,67,



JAEA-Review 2025-058

7 I u—ZAGBEDOECEEICH S KT OB OB EE) I RITTHE

Effect of amylose content on the molecular dynamics of cooked rice starch during retrogradation
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Relations between starch structure and retrogradation rate for rice cooked with added enzyme
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IS AR SRS (CROSS) TR SE 2 v 2 —
AR — 2 TR SRR
BEE

HCHED N R TILH - MEST T 2o, dlofRmT b2 A8 Blo
WS 32 BIFeT v ~forbnik (SRS EFRIR y 0k, TN-y %) 2% T2, 2l
H 7 SO 2 RS INA BELIR I X 2 BEERRT & [FIRFICIT X 5. RSOt XMool 7z F
HEED, PHEF LAV RBOECER N O X TIEERE T & g HE Y L7 B [l L
HI~bEHTE 5,

41X, W95 JRR-3 @ hitkF 415 SUIREN © TN-y D700y 7 757 v FIKE
2 H X O TN- y BEOREBRHE 21T o 720 BIFICOWTIE, 3EE X OO v < Sk g8 0
WHTREEIC X 0 Figl OV EFEL Ay 2 7 I vy FMERICKII L 72, BETIE. >V 3 VIR
Foxskz Smm¢ OHPFAICH~ ) v LFHEREZRHE N LTS 2 b 02k e LCHlE 247
5 72. WE 3.99A 0BT 2 0.15° T 20,000 s BES L 726558, 0.4 mg U Eod<Y
7 LFRED 5 Sm-149 K DRI v < #1334 keV) BT 2 2 & ik L 7= (Fig. 2), ¥ =V
7 24 0.4mg |3 [J30mm DEEIC L CTH) 60nm DEAICHY 3%, F 72, SUIREN ICEXE L 729k 4
DHEFRTIE 334 keV O v <#i7e HFRAEK 46 s1 THNITRAATEETH 2 L b bz, <
DRI, Ny 72770 v FRBREIRD -0 H VeI AL F—IC X > TRAE B8, 4
PP — LEC A 2bOTHATE 2HTH 2, SHBDI ORIy 7777 v FOER
CH VRSB ARSI LY, X VHBED Sm BSRATREIC AR 2 LI NG,

I
| 2022.09.08 —— | , T ]
. 2022.11.03 30 b Sm 0.4mg ——
= 20221217 —— = Lk bare Si wafer
£ 60 - 2024.0215 —— =
= h £ ol
3 | % 20
g O
©
: E 10
o 0]
0]
1 Lk,
100 300 500 700 0 ' I w
100 300 500 700
Energy (keV)
Energy (keV)
Fig.l v~y 2779 FOEE Fig.2 Sm0.4mg %5 DA v <#A~_2Z b v
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SUIREN

FiiEE No.

(114515 48 D773 TR AS RIS v < fobriEic X 2 8 InGa SRR o B & D
HaT ]
[2]45F0 6 4FFE D985 [ G :FFIF v #rordrikic X % & InGa o R & DT
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SE R O BB

Automatic instrument setup system

A Pl KEH o e
YHAR WM R I RRATERT ER AT v 4 —
SEAHBEA R e 2 — 7
THARBE IR R IRRATSE T MR R TE 4 —
LIRS

FAEERIETIEO0-20 AF ¥ v ORI 0.001 EOKFEL LI B Z L, Kz 52 v
RIS D 0.01mm ML FOAEERKD b5 2 & h 6, MITICHIL2%EE O NIFHRIIEECH
%, X LICHEFHEIIEF IC TR0 2 FETH 27T TREEEVETFI N VDT, Al
fbe N ZafE 2 PR3 2 7200, KEFABEZBEHCITS V7 b U = 7 2B L 72,
LATICRT A2 b GUIL ICK2ETHARETH 20, a~< VY FIA4 v bLbETTE S, K
AR ON R L R 2 0i%, 208, Lyl Tilo 2 KERY v b WHEHIOR Y v FTH
55, Fig. 1 OAXF VIR INTWEIHFCTKIEARETIN G, @F 2 OFIET 5 2 & b Ak
TH 5,

i ¥eR |%| Align Beam Line
The scans will be performed the following order
: From the start
2: From the 5

: From the fir
4: From the c

6: From the 'E-|It 1

: From the fir

: From the A

9: From the D¢
10: From the fina

Select Start Procedure  INITIAL

Do Abort

Fig.1 JElii$e =T <4 1
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FEICIE 1 FEENIE E 2 B, UTICEE Aot ol oL (AFcitbh b
fitting IC X 5T 0 oA 72 v P BMEENZ) %57 T (Fig. 2~5),

16000 T T T T T T T T 8000 T T T T T
2025-0903-2322-S2L-Scan.dat,  +, 2025-0903-2335-5L2-5can.dat  +
Ve - f(x) = 7488.28 * exp((x-0.0062)/ 0.707)2)+-466.2
14000 - i i 7000 N
/ 6000 - AR i
12000 - i ) \
fheight = 14927.517344 Y/ \
/ xmin_base = -0.285464 5000 - / \ bl
10000 |- 4 xmin_height = 1.006389 |
/ xmax_height = 1000.000000 4000 - -
8000 L “-" xmax_base = 2000.00000p / '-“’
/' base = 87.746986 \
3000 / ' -
6000 - Vi center of left side = 0.360463 7 X
/ center = --------- 2000 F S \ 4
f center of right side -------- / *
4000 - / i 1000 - /. |
/ /
/ S+ N
2000 # E 0L+ s at P e
0 L 1 s ‘-"‘" | | | | | -1000 | | | | |
2 15 1 -5 0 05 1 15 2 25 -15 -1 -0.5 0 0.5 1 1.5
. s I . . s < .
Fig.2 THAY v FoFEH 2 F % v Fig.3 THAYV v FOHLRF ¥ ¥
B ‘ ‘ 2025-904-0010-DSRX-5can.dat | 2500 ‘ ‘ T ‘ T ‘ T T
- - - -Scan.da +
w - O 3 2025-0904-0024-52-Scan.dat  +
4000 - ARl = 3327,18 BN SR L TRBE) 9958 i f(x) = 2393.12 * exp{(y-0.0015)/ 0.016)2)+-55.2
; 2000 - [ 4 g
3500 - \ i !
4 4
3000 / \ i 1500 / \ i
2500 L"\. - 1000 ,, I"‘. i
2000 | 4 / \
7 / ¥
i 500 |- \ R
1500 / E
;/ ‘~\\ \
. NG y
1000 S p Qb+ +++++ +4 344+ P R R 4
SDD 3 ! ; : : ; ‘ _500 Il Il 1 Il Il Il 1 1
E e -2 L 0 1 2 3 S -0.08 -006 -0.04 -002 0O 002 0.04 006 008 0.1

Fig. 4 BRIHERATRAY v F DIREER F ¥ v

fEF3RE

Fig.5 208D 0 SR % % v

SUIREN

FiiEE No.

(11441 5 4R
(214411 5 4R

1845 [SUIREN & & i |

11086 [SUIREN & & i

i
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AEI DAL E S DD BEHL

Automatic sample alignment system

BA R RE S

CHARR ORI ORREE T R R AR v 2 —
AR R 72 7 — 7

HHARR TR R R T WERE I v 2 —

B

SETE O CHHEREE & [FRR i< SORERHIE I e o B o B A D ICE W TH, 0.001 FEOREE T
DR & AB T2 TAELZRET 2 2 XM TEICAR 2T L, & HICHB O f.L % NI
LT O0.0lmm U T DIEECIHBESLETEZLBRDLNSE Z Lhb, HIEICKETL ORI DN
EBEADEDEENRIRN AT — 2082 ROTLE S, ZORBOMESDEHEIZTFH D72
PEETH 2 7-0FEED I 2% PRI 2 & & bic, RABloEAGbEO TE (EHELKE) %
it 27-0ic, ARloMEGDEEZABTITY V7 P V2T 28 L 7z, HlhichbEL
— PN aflio T, WEOALE & RHFMN (AFA= M) ZHE TEDE B TETT 2
CBloMEE e —LA T4 VIS A EBEORKEN, NELLOMHEOMIEZHBITIT I,

Fig.1 IC#fF < F L %R,

'eCc® [%| Align Sample

Specular position of 52 (deg./mm) 0.300

Select X-axis SMPC

Position of x-axis (mm) 0.000

Specular angle of 52 by Laser 0.0000

Specular angle of S1 by Laser 0.0000

MBV scan

Fig. 1 SBMIERD KT S

e ZE

SUIREN

FiiEE No.

(1140 5 4EfF 1845 [SUIREN 2 & 2 |
[2]45F0 6 4EFE 11086 [SUIREN 2 & 245 |
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Hl4E - ALEHRIEERER Y 7 v =T D GUIME

Update of hardware and software of controlling devices and data acquisition system

BA R RE &
CHARR ORI ORREE T R R AR v 2 —
AR R 72 7 — 7
HHARR TR R R T WERE I v 2 —

ERANICAE > T 7225 B o il fHlF% % 2 PLC (Programmable Logic Controller) (CHEHT L 72 FRIC
FIAN—SEDHH - WEY 7 727 b —F L, 20V 7 bV =7 OHEFICHL T,
GUI (Graphical User Interface) I X 2#lfHlZ =L 2236, TR F—F—F25DANET
TOHilfl CUL (Character User Interface) i X3 b D& L7z, CULIC X 2IEEIZEBNLTLE S &
ERCH 2K, —MOFHFEICL o CiIE L Da~v Yy FRZOGHER AR ITNERDL T,

GUI L X 2B F2 LU FEDBE ol ZDFEICINA D720, il 7 v 27O GUI {LziED
&7, TR ohoflch b, (Fig 1~4)

‘s0@ | suiren control menu

PLC Control Axis Control

-
@ ) @ |X suiren alignment...

Go to local Read Position

Go to

Scan Slit Width
Scan Slit Poition
Data Plot
Plot and Fit Scan Data

Calculate Offse

Specular position

Go to specular position by laser

Auto Alignment

Set Sample

Messages

Fig. 1 KR4 7sRBED WOV L B Fig.2 kOB EFRE
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r. [ ] |X| scan t2t family

command name
Start (deg)

end (deg)

Q step

Time (sec)

sample length (mm)

Angle divergence o000 %| scan axis

SRX tilt angle (deg)

Monochro bent (deg)

Step (deg./mm)

X-stage name
Time (sec)

X position (mm)

Fitting function Ga

Execute? Execute
Go to peak or center

Do Do Abort Scan

Fig. 3 REFRHPE 4V Fig. 4 BHRA ¥ ¥ v/ X% L
HIE PR v RT3 L, BIEICS T 7B FRINHESED & F— 205 HFIN 5,
AF ¥ v OBEICE, HIEPKT 772 LAY RBEEE 72 13 BTEEIEIC X % fiting 23M{TH LT,
DiERBFRENS, (Fig. 5)

A

1400 T T . . . 14 T T T T T
2025-0908-1552-S1-Scan.dat  + 2025-0908-1545-SMPC-Scan.dat
f(x) = 1351.57 * expl(x-0.8255)/ 0.010))+-21.0 &
1200 - F = 12 E r 8
I |+
/ \ | \
1000 - 1 \ e [
| \ 10 - height = 12.188861 | ]
xmin_base = 100.462131 [ \
800 - / \ b xmin_height = 100.769241 | \
/ 8 - xmax_height = 101.032564 | | 7
600 |- | \ B xmax_base = 101.355864 1 \
base = 0.074884 | \
/ W 6 | | 1
400 - { \ E center of left side = 100.615686 | |
/ \ center = 100.904950 1
/ A 4 | center of right side = 101.194214 | | 4
200 - . A b r \
] \ | \
ok v saf i 2 | | 1
| T
1
-200 1 L I 1 I I I 0 I L I I N L ty I
0.86  0.87 98 985 99 995 100 1005 101 10L5 102 1025

0.79 0.8 081 082 083 084 085

Fig. 5 HIER&ICRR N 3 fitting DHF

fEF3EE

SUIREN
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MLF HiEF7 4 VE O T RAERHE
Evaluation of the supermirrors used in neutron guides
at Material and Life Science Experimental Facility (MLF)

W BT T, MH: EZE* Piyawongwatthana Pharic*, [k B3¢+ ALl #EIR**,
Bl R KA Beeet R e
*HARE TR J-PARC v 42— PE - EaRl¥ETavYay pETAHE v 2 v
HARRE T IR J-PARC v 2 — YHE - AR T4 e Y ay htkTEBRY s v a v
R EFHUTCEATER - PARC 2 v 2 — W8 - EGRET s eV a v
ek URIR I SeB RS R Rl A ge T ERE I v & —
AR BRI T g v — 7
WO AR T SR SERH RS R T IR R T ERE SR e v & —
T ERKEYEMERT 8RS iR
=

J-PARC #1'& - ARl EEEz% (MLF) @ BL14 %174 22 F 3 v S —R5 ki
AMATERAS (%, 2009 i &% A5%¢ T, #EHAZHB L. 2023 4FC 15 FEARE L T 5, AHIE
X, HEFHAA PEDORESLICEET 23 lio—BE & LCfT>72, BLI4 TiE, M4 FED
'l‘i““%?fﬁﬁk LT, eIy azflniz7 7y 72 ZHIEZfTv (2022-2023 4£), McStas i<
X2y ialL—yavofil WRFHMZTo C&E A, RETH A FEEED R SR HIE D
R, UEZAHiOEEREFIC RS LEXZTVWD, ZOEEEZ1S 572912 AMATERAS Tiito
HA F%& No.23 & No.24 #i5 e L, NiC/Ti LJEER — ¥ — I 7 —ic oW T KETRHEIE
ZRMEL 7z,

MERR % Figl I0Rd, 74 FE No.23 Tld, 0=0.214A1 BT D= v 7 L O 4R

(m=1 LIF) ORERIZIZIT1ITHY, EWOVFHES L = v 7 Lo EHE O WRE I+

L—-DXU-I_{ (I:%L/fll‘ 7.7 m=1 —LJ\J:®7 7 7&%1‘ Eiﬂjf&i u—]-'f t“\’C{fEb‘f %T
LTW5OX~ﬂ~:7—®ﬁ@ﬁé®ﬁT#Ela%bn\?ﬂ477—®%ﬁﬂ%ﬁwk%
lis b ECH 5, I 7—DERMAIE, FREAE(AFRE m=3) 3 I2IFREHECE L < fmmshE

(AFfE m=3.8)1F m=4 FRE T, WELI KL > ZHALRONS, A4 FE No.24(MfME
m=3~3.8)Ci¥, m=1 THEPBHER I NT . SERMICSHRIKD» 072, 7T v e — 27208
W ICHERR S CH D, & Q fHIlO v — 7@ X AFRO m HICHIEL TWwd, I 7 —1ERENE
LET LA iﬂﬁﬂfo %275, BL14 ORFHIETDO 7 7 v 7 ZAOKEENEDS Y T 2L — 1
VABRICHAR 34 R L LBE L TR e E L bND, RHERREEZZT, HETA FED
HHBMETE T2
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Fig.1 BL14 TEEICHH XN TV:72 No.23 & No24 # 4 FEDLIEEA —— I 5 —
DT RSO OFEE, NANCREE X 1Lz m EIZAMMETSH 5,
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55 24 M HAPEARESE 24 MES R 4 EERASES
g oK, KR 0, BOE X
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2.6 SANS-] H#EF/NARELEE/ PNO E T LARE

WEHLE o)l W, BH mZ

B

SANS-J &, kA S HEL E Nz o 5 HEELA 0.001° 25 30° ok (0.003 nm! <
0 <60nm") MERCFHIT 2EECTH L, ZOHELAIEF. F/ b4 7v A= LDHE
MR T =ML T 2720, MEOBE#EZHO 20T 2 2 L2RETH 5, RBEEREE % A
52 Lk, ZNZTNOYEDP R T FRESCEERBOA N =X L2 M3 2 2 LIt 27290,
B4 RIGHTE DEEENAE T o T 5, @, SWEMEL, BEMEE BACIFET — <28
WoiFbnTEY, 2OFMIILIKICE>TWS, £, BREWE (V7 v, FUva) 2R
Bhctk 2 2 7z 0 17 I RF A ICBIE T 2 % { oW FEFE2ED b Tw 3, X 5Hic, SANS-] Off
Be LRty e—a e LCRATE 28088 Fohn 5, HETR, CoRFEE24EL L7
TR LT (@AY a v 72 ME| ORFESED bR TwE, KFEEZ, ASHET
MDAV EY 7 F~T VT ADERDTH ZKEOKAY Y ZHIH L CHEEMRIT 21T 5 d @ T,
WERDEKRFT RN FRAY | AR EZEKRLT 2 2 LRSS THR S L2 EAME O
WEBOTICRE ST 2T LCHERRED T 5,

PNO (%, H/M&ELA 2x10%  (Q = 0.0002 nm") * CoM/NIEELZMIE T2 2 Lick by,
BE nm 2208t pum ETOMEZRET 2HEETH S, SANS-] LifflTszLicT, XVIA
WA 7 — LV OREERE S5 2 LB TE 5,

FEEFH
SANS-]

rRE TR AR
(litkKk#EE T L — % —20K)

E) /B RX—R— TR R 4
GBI 75%)
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TR R A=0.65nm (AA/A=0.15)
P sy T L v X

Ttz 2 7 —

RET 7 4 ¥ —

SHe MitHeR(Q L v v) | HiAMHER(1— 6 nm™)
TR E(0.02—2 nm™!)
7 4+ b= AH28(0.003—0.05 nm™)

PNO
SR e Bhrp TR

®/7uA—2— | vV a3 a G

o R A =0.2 nm
SR NGB E AL R 7 —
FeH 25 SHe fH &
SelgE
BV TIANF VY — - H 2%y b (1-T)
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c@fnE~= 74y F(10T) - 5l o ik b B ES

_—
=S —
0
.

HzEHl

Ty 7EAEERE, 2RO TRELESG T 0y ZHOSTRILICIE U TR A 72 B E % £F
DI 7 utNEEE R TEK T 5, /ERZED I 7 v HAREE X, T ey 2 HEAERIER L 2B
WEwo ) LHBEIEIEEF Yy A MERICLoTOLONTER, LA, 7+ b=y i
M2 TRPIKRE R 7wy 7HEAK (9 30 THE) TR, @ATHE I LOMmwigsh
AVICXVEERNPHEIN S 2o, Bt w I 7 ofialifiEz o o825 2 & 3L
WETNTEL, THICH L TR TIE, BER TR TR L72/NE WEGOYIHIER
Tl utniEC 22 EAFEMIEELER LTS, AFL Vv E/ v —EKRPT, K
YAZZYNEATF LV (PMMA) ORIGEERKD? SR Y 251y (PS) HexEAT & (X
lab), JUCERYITH 2 7 vy 7 LEEK (PMMA-block-PS) 13& 247 & %I IC HFEMIC
I utnE SRR L CEBEEZIEKRT S (K1c)., I 7 vuiinitd X o IcES % ET
T L, PSHOBRICADE CTHMAMEZ 2T 2% 0 PMMA F A A v OR#EZ AKX
., Y7170 v R - LORMEEREKET S (Klcg), K213, 27 mrtx% SANS-]
TEDOEBIEL R T, ERICM1IDRF—LIoT 74+ b=y Ziifno2d bbb &%
fittz2 L T\ 3 (R.Motokawa, T.Kumada et al., Macromolecules, 2016),
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PMMA_JE%’I"/ESEE%’E-&J?JKD'(

BAFI7+ by oS
g

B—lca® L
PMMA JOv o HEESHE
(PMMA-block-PS)

Bk PMMA FAT>(8) yozsnuzs—b
PS KXo (3R) s

BT (PS 70w S #DnFEEM)

1 70y sHBESHOESRERIRENALLSATF 74 b2y 7EROERAT—L

Intensiry (a.u.)

E2.810 'O4FA% SANS-) TERFL=4ER .
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R /ANABELEIC X 5 HEERE Ve — X7V ORI RE & ST

Microstructural Analysis of Freeze-Crosslinked Cellulose Gels Using Small-Angle Neutron
Scattering

PR AR

HARFIEMAERE “oe—vay - 474X
LES

NAF 2 R ZWEMOREERIT 2 HIIc, Yra=vn (ZIr) ZEALEZALEFC AF L L
na—2F )77 A= (CMF) 7 ADF /7 #E&E % HrEF/NAEGEL (SANS) & TR L 72, 3
HEAUEEIC X V15 57z CMF-F-Zr 7 VT3, CMF BRI/ 517247 30 nm O HEE (Q~0.2
nm 'OV 7)) PMET L, Zr ORI X o THRERRFE 238 L T b 2 &R a s (Figl,
IS EMEE (FCL) NTORIBIC X > TlE A v + 7 — 7 EEDSIR S LR L & x
bNd, —H. Zr ZHIERCTHRML 27 v ClIBRPEER R o T SkE3UE 31— &R RIcE
BCThHDHIeBnh oz, REERIT, WAEHRECEMIREICH S 3 2 NSO BRICE T 2 b
DTH Y, BREHEMEIOEHES L 72 5,

T
CMF-mix-Z3

CMF-R-Z3

Intensity (arb. units)

0.1

Q (nm) 1

Fig.1 WM CMF 7' v (CMF-F, #). Zr FINGERESRRE CMF 7' v (CMF-F-Z3, #). Zr BRINEIRER
CMF # 1 (CMF-R-Z3, %#). Zr HEERES CMF 1 (CMF-mix-Z3, ¥V 7) @ SANS & — v

2

[1]Yurina Sekine. et al., “Freeze-crosslinking approach for preparing carboxymethyl cellulose

nanofiber/zirconium hydrogels as fluoride adsorbents”, Nanoscale, vol.16, 9400 (2024).

ERZEE

SANS-]
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FHiEE No.

[14F15 4 D775 [a v b 72 MR/ N BELEIC & 2 sl G e v e — 297 =
VAR Y b L OB SRl

[2]4f1 6 £ D1050 [= > k7 2 PR P T/ NABELIC L 2 ' v —XF ) 7 7 48—
HAE S A H1 = 2 2 D gt |
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HET2EEBEav A FOBRF : ) VAL P Y LDOHEK

Order of Phase-Transitioning Heavy Metal Colloids: A Comparison of Cerium and Thorium

L
*HARE T IOTERATENE ST e v 2 — BRI EEM R R AT 2 — 7
S

t 7 1y 7 2A0/NL L BERESEAI AR & 7 B R RIS Tl PE T R LB o JR R ¢ B B
) 7(CeOr) D& 7 v A% R L, BEEEM LicmiF, FREM & 2 56Micir> 2 &
FWZEHI E Uieo 7RO X AR /N AEEL P e E BAREE 2 BN L 724550, /7 fSm e
RS 2T T 5 2 L0 hodz, TN, RTFREIO5I RIS DANT v ATRIEIND
20T, ¥4 XORL WM T23{F T2 L ©, MEHEEEZEC T2 ERHL2ICR > 72
(Fig.1). AED T2 EE RV IREICE TR FEOMIES I BB T N2 & id, LR
Thd, ZONEMAL T, Mk - TEREOHIEZIT 21X, WA ICE 2 THS 9,

AL -

T ' SAXS (XRAMABGEL)  SANS (PHEFIBEE)

) — R, =187 0m R, =124 m
-~ CAN“BE-H c -osu  CANGBAEAE c oosm
3 T3 A TRILF T
o i
“ -

: %

HEL~2 Fa(hm-1)

Fig.1 SANS & SAXS OfEREXHEIL, REONA A VEEBIRTFEE HIcB2E2 2 L xHL I L,

S

[1] Aoyagi, N. et al., Globular Pattern Formation of Hierarchical Ceria Nanoarchitectures,
Communications Chemistry, vol.7, issue 1, 128, (2024), p.13.

[2] 7L 2V ) ==« (HRHHEETHR R64F 6 H 12 H), HFITHEHRE (321, 2024 46 A
17 HAF) . BEdmE (1, 2024 4F 6 A 28 HAD)) = dtEFe 7 727 /7 ny—2Risic [
BEDDK 572K %HIEIT2 -1 7 Iy 7 20REHTOMEE R L. HE7 2 E LAl H
LwRskz | -

[3] 7 Him (Editors’ highlight) : 2024 Editors' Highlights, Communications Chemistry, vol.8,
No.1, 2025, p.2.

[4] JAEA R&D Navigator: https://rdreview.jaea.go.jp/navi_jp/rd_j2024_3-8.html
(2:18:2025/03/31).
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SANS-J i &1 % RS EEMRMT ICH O\ 7o JET S MERGEL 0 BE T 45 DL

Development of polarization analysis technique for removing incoherent scattering component

at SANS-J
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[1] Kosuke Hiroi, Rintaro Nakabe, Takayuki Oku, Takayuki Kumada and Ryuhei Motokawa “Extended

magnetic lenses increase polarized neutron intensity up to 22-fold in the SANS-J small-angle scattering

diffractometer at JRR-3”, Journal of Applied Crystallography submitted.
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Investigation of the role of water into the Mechanism of non linear viscosity and Uranium

extraction from sulphuric Acid Solution with mixtures into a mix of quaternary ammonium ionic
liquid

L #h4*, GUERINONI Elise**, DOURDAIN Sandrine**, ZIJUN Lu**,
PELLET-ROSRAING Stephane**
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[1] E. Guerinoni, F. Giusti, S. Dourdain, J.-F. Dufréche, R. Motokawa, Y. Ueda, N. Aoyagi, T. Zemb, S.
Pellet-Rostaing, “Impact of branching position and degree on uranium extraction by amines: A

supramolecular and thermodynamic study”, Journal of Molecular Liquids, volume 403, 124820, (2024).
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Impact of Branching Position and Degree on Uranium Extraction by Amines
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[1] Elise Guerinoni, Sandrine Dourdain. et al., “Impact of branching position and degree on uranium
extraction by amines: A supramolecular and thermodynamic study”, Journal of Molecular Liquids, vol.403,
124820(2024).

fERE

SANS-]

FHiFRE No.

[1]1581 6 82 K963 [4 T v & =7 LA & Viik~D v 7 v i 8) & IR I
Xt % 7K1 DI

- 100 -



JAEA-Review 2025-058

TNy a VBHDOT ) EEBE

Observation of nanostructures in emulsion droplets
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Polyethoxylated carboxylic acid surfactants for the separation of trivalent ions by flotation.

Micheau Cyril*, FH #h4*. JT/ll P>
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Ion foam flotation uses surfactant molecules to coordinate ions and extract them in a foam phase. This
process has potential as an ecofriendly alternative to solvent extraction for the separation and concentration
of trivalent rare earth elements (REE) ions. However, selectivity of surfactant molecules for REE remain low,
and the concentration property of the foam contribute also to concentrate the surfactant which can lead to
phase transition inside the foam structure. In this study we investigate a pH-sensitive polyethoxylated
carboxylic acid surfactant, AKYPO, which has proven its efficiency to complex and extract some REE (i.e.
Nd and Eu). In this way, we investigate the impact of pH (Fig. 1a), surfactant concentration (Fig. 1b and c)
and trivalent metal concentration on the surfactant structure in water. It has been revealed that, pH affects the
surfactant structure only in very acidic conditions (Fig. 1a), whereas the increase of surfactant concentration
show a transition from spherical disperse micelles at low concentration (Fig. 1b) to more crystalline structure
at high concentration (Fig. 1c). However, effects of trivalent ions couldn’t be clearly established due to low
scattering intensity, and experimental conditions will be improved lately.

These results will strongly contribute to the surfactant phase diagram which has never been established so

far, and give fundamental data for the design of an ion foam flotation setup for REE separation.
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Fig.1 Small-angle neutron scattering data of AKYPO surfactant as function of pH (a) or concentration (b, c)
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Aggregate size control for selective critical raw materials separation by solvent extraction

Micheau Cyril*, EH #i4:*, Jo/il #F*. Damien Bourgeois**, Marie Simonnet**
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The growing demand of platinoid group metals (PGM) and rare earth elements (REE) imposes the

development of more efficient and selective separation processes. Recently, the liquid-liquid extraction

(LLE) process using malonamides molecules as extractant has highlighted an aggregate size-recognition

effect explaining the metal ion selectivity. In this study, a fine control of extractant aggregate size to tune the

selectivity was attempted through 2 different approaches: (i) adjusting the composition of organic phase

(toluene-heptane mixture, Fig. 1a), and (ii) adjusting the ionic strength of the aqueous phase (Fig. 1b). The

size of the aggregates was probed using small-angle neutron scattering (SANS) and it was revealed that

toluene hindered the aggregation while increasing the heptane content or the ionic strength increases the size

of the aggregates which ultimately reduce the selectivity.

(@) Heptane 2.62 nm (b)
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Fig.1 Aggregation size control by (a) toluene content, and (b) aqueous phase composition revealed by small-angle

EREE

neutron scattering (SANS)
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Study of the aggregation behavior of the diluent 1-octanol
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Contribution of microstructure to the extraction of metal ions using ionic liquids
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Magnetic structure analysis of dense assembly of Fe nanoparticles by SANS
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Analysis of changes in fiber structure and hydration structure of plant-based
proteins during extrusion
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Effect of alkyl side chains on minor actinide separation
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Hierarchical structure of starch of dry potato during drying process
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Small-angle scattering measurement of defects in Kasama ware
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Structural analysis of actinide hydroxide solid phases for safety assessment of
geological disposal
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Inorganic Nano-ions as solubilizers of phospholipids membranes
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Structural analysis of actinide hydroxide solid phases for safety assessment of
geological disposal
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Self-adaptive solvent extraction systems for the separation of valuable metals

Micheau Cyril*, EH #h4*. Jo)ll #F*. Damien Bourgeois**, Marie Simonnet**
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Waste of electric and electronic equipment (WEEE) are considered for the recovery of valuable metals
such as Palladium (Pd), gold (Au) or iron (Fe). The hydrometallurgical treatment of WEEE follows several
steps: (i) shredding of the waste into small particles to facilitate further processing, (ii) pyrometallurgical or
hydrometallurgical treatment which leads to a complex mixture of metal elements, and (iii)
hydrometallurgical separation to isolate the different metals. Among them, solvent extraction demonstrated
its efficiency and reliability. However, the separation of the metal feeds implies a high number of steps. To
reduce this number, self-adaptive systems were developed. For example, tributyl phosphate (TBP) and
dioctyl sulfide (DOS) in dodecane can separate Pd(II) and Cu(II) in chloride media. The two metals separate
with Cu(Il) in the aqueous phase and Pd(Il) in the organic phase. By adding Fe(IIl) in the feed solution, the
organic phase self-adapts through organic phase splitting, with Cu(Il) remaining in the aqueous phase, Pd(II)
in the upper organic phase, and Fe(Ill) in the lower organic phase. The driving forces and origin of phase
splitting is not well understood but is expected to arise from extractant supramolecular organization. In this
way, molecular structure information is required, and can be determined by small-angle neutron scattering.

In this first attempt, we investigated the effect of extracted metal ion concentration on two different types
of self-adaptive system: (A) TBP in dodecane for Au or Fe extraction, and (B) malonamide (DMDBTDMA
or THeMA) in toluene for Pd extraction. The system A adapts to the extraction of metal (Au or Fe) through
the swelling of TBP spherical aggregates (from around 7 nm to 10 nm at high metal loading). On the other
hand, the system B adapts through extractant structure transition, from small associates at low metal loading,
to large aggregate and finally superclusters at high metal loading without the occurrence of phase splitting.

This research has high potential to bring new concepts to the solvent extraction process for the recovery

of critical raw materials resources but also for the separation of high-level radioactive waste.
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New rotating emulsion cell for SANS experiment as an alternative to standard
neutron reflectivity geometry
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Solvent extraction process is a well-known method employed for the separation of metallic entities from
an aqueous phase to an organic phase. This process is based on the mass transfer of metal that occurs at the
interface through the coordination by extractant molecules. Recent studies based on Neutron reflectivity (NR)
have proved that these latter form an adsorbed layer at the interface. Nevertheless, probing these interfacial
layers using NR is quite complicated (low intensity, unique interface, time and solvents consuming). In this
study, we developed a new rotating cell (see Fig. 1a) dedicated to the SANS-J beamline (see Fig. 1b) as an
alternative to NR. These preliminary tests confirm the production of emulsion droplets (see insert) with large
size giving only a low contribution to the SANS (Porod) signal. Further testing will be made to produce more

fine emulsion and increase the quality of the SANS signal by improving the experiment design.

e > -
t N B B S

Fig.1 New rotating cell (a) adapted to the SANS-J beamline at JRR-3 (b) producing emulsion droplets (insert)
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Installation of low background ultrahigh purity aluminium window
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[1] Takayuki Kumada, Ryuhei Motokawa, & Hiroki Iwase, “Low-background ultrahigh-purity

aluminium window for small-angle neutron scattering using monochromatic cold neutrons”,

Journal of Applied Crystallography , 57, 728-733 (2024).
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Installation of tight-focusing magnetic lens
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Quantitative analysis of changes in lattice defect density for cold-rolled steel alloys
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Evaluation of Strain and Texture Distributions in Cold-Bent High-Mn Steel Plate
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*Materials Sciences Research Center, Japan Atomic Energy Agency, Japan
**Wuhan University of Science and Technology, China
***J-PARC Center, Japan Atomic Energy Agency, Japan
**#*Graduate School of Energy Science, Kyoto University, Japan

Abstract

High-Mn steels, which offer excellent cryogenic strength, ductility and toughness, have attracted
considerable interest as a cost-effective alternative to the more expensive high-Ni martensite and high-Ni-Cr
austenite steels for large pressure vessels intended for the transport and storage of liquefied natural gas (LNG).
However, high-Mn steels typically exhibit obvious chemical segregation and heterogeneous work-hardening
ability, which means complicated manufacturing processes are essential when producing such steel plates
and related large-scale infrastructures. Omitting this heterogeneous microstructure distribution can introduce
significant uncertainty when evaluating the quantitative residual strain distribution of related semi-finished
products. Furthermore, preparing and conducting neutron measurements on full-size deformed/welded
samples is very time-consuming. In this research, the strain distribution and texture gradient characteristics
of a 10mm-thick, cold-bent high-Mn steel plate with heterogeneous microstructure were studied to provide
a valuable reference for optimizing their manufacturing processes.

These RESA neutron experiments revealed an irregular change in the diffraction angle, and local
microstructure observation and electron probe microanalyzer measurement both confirmed the macroscopic
segregation and the microscopic fluctuation of manganese-chromium elements throughout the thickness
direction, respectively. The numerical correction with a comb-shaped, strain-free reference sample made
from the same high-Mn steel plate helped to achieve a reasonable cold-bent strain distribution in the steel
plate. Further strain distribution measurements using neutron diffraction will be carried out this year to

support strain mapping analysis using the Bragg-edge neutron transmission technique.
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Hydrogen Embrittlement Failure under Multi-axial Stress States
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Residual Stress Distribution Measurement of Welded Pipes under Different
Welding Conditions Using Neutron Diffraction
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Evaluation of long-term adhesion characteristics in post-installed anchor using
neutron
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High efficiency through Simultaneous Determination of Crystallographic Texture

and Phase Fraction
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11th Workshop on Neutron Wavelength-Dependent Imaging (NEUWAVE-11), iA: H AR}
FAKEE (LEIX)

P.G. Xu, Y.W. Wang, Y.H. Su, C. Iwamoto, H.-H. Wang, T. Hama, Y. Shibayama, Y.
Tsuchikawa, ]J.D. Parker, T. Kai, S. Morooka, M. Takamura, K. Oikawa, T. Shinohara, T
Shobu

“Texture gradient evaluation of cold bent high-Mn steel plate using RADEN and RESA

neutron instruments”, (FA X —)

415 410 A 28~29 H

Mini symposium on Characterization of Material Process Using Diffraction Techniques
e EEFERET e v (BERIX)

P.G. Xu, S. Harjo, Y. Onuki, S. Sato, L. Lutterotti, S.C. Vogel, K. Liss

"High resolution texture measurement by using neutron diffraction", (F1¥H)
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8th International Symposium of Quantum Beam Science at Ibaraki University (ISQBS
2023)
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P.G. Xu, S. Morooka, Y. Shibayama, M. Sasaki, K. Yamamoto, T. Shobu

“Engineering materials characterization techniques using neutron diffraction”, (I715H)
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Advanced Materials Research Grand Meeting (MRM2023/TUMRS-ICA2023), /iX: FE 75
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Y. Shibayama, S. Morooka, P.G. Xu, T. Shobu

"Triaxial stress evaluation of high strength steels under various deformation modes using

neutron diffraction and finite element analysis", (&% —)
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US-Japan Workshop 2024; ISSP Workshop, Frontier of Neutron Science in Research
Reactor ~Future Perspective of US-Japan Cooperative Program on Neutron Scattering~,
Ji*: JAEA Tokai Mirai Base (Hiff})
P.G. Xu, S. Morooka, Y. Shibayama, T. Shobu

“Measurements of residual stress and crystallographic texture of engineering materials on
RESA” (KR % —)
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. A6 12H4~6H
HA M RI2AAEE 24 [IES, 1Y 4 RERSES (Bl ET)
RO, R OB SR e, fEAR RSk, IR fIE, BN OB
“RESA [Hl#7 258 % 72 TS REF oA (RA £ —)

- 143 -



JAEA-Review 2025-058

i B A A DA D BB R R BT

Ol (e FIFRE---10 £
WRGHRE (F 724 T7ra—2E&) 04
JERIE AR 10 £

HERIE L ARRES P t%Ba

Evaluation of residual stress relaxation in Shinkansen vehicle axles

subjected to fatigue loads by neutron diffraction

Southwest Jiaotong

University

Texture evolution for multilayer steel with multi-scale

heterogeneous structure after various tensile deformation

Hebei University of
Technology

Texture evaluation for heterogeneous multilayer metals with

different interface structures after various tensile deformation

Hebei University of
Technology

Microstructure and residual strain in used railway wheel

investigated by neutron diffraction

Southwest Jiaotong

University

B9 5 EERAVRRET

Analysis of texture evolution of additive manufacturing | Hebei University of
FeMnCrNiMo high entropy alloys under different laser energy | Technology
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Development of a Highly Accurate and Simple Method for Determination of Boron
Concentration in Metallic Fuel Debris
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[1] Sumita et al., “Solidification and re-melting mechanisms of SUS-B,4C eutectic mixture”, /.
Nucl. Mater., 543, 152527(2021).

[2] Sumita et al., “High temperature reaction of multiple eutectic-component system: The case of

solid metallic Zr and molten stainless steel-B,C” Materialia., 20, 101197(2021).
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Prompt vy -ray analysis of extraterrestrial materials

KEE A B |l gl Foe
*HAR T I RARERE a2 —  BEEREIE v — 7
RN, TR
B

INRBEEBIIPRE 2 NKEY 2V 7Y b4 BO/NREREE NFHICL 26 L, 139
S 2 PR IE IO SEREBE CiT b, RERKRE 2 ED Lo F — 41 Tlk. ¥
Fro—BRe LT3 ot viliERE X B 21T, RFER EOTTROIFMIERIICIIL, V=
DI7UBClay R4 MEWHKTH B 2 EEHOLICLZ—)TT, MBEEENCIa VS
AFXOVEICENC L EREBLTWS, Cl 2Y FI4 Fid. KBEZROEHHITEMK (Solar
Abundance) ZRET L2720 DFHEL L CINFTTRHINTE 22, 5%1IFZ) 27 77 En
FNCEDLIHBE LRS00 Lk, X o T, Solar Abundance ZFRET S LTV av 7y
RENCEENE R ICEOBRELY EMICHET 5 2 & 3 TEETH 3,

AWFZETIE. V27 7 7B OKFRBE 2 IEMICRET 57201 PGA ZHWTiotizir-> T
Wh, TR T 2EBRAO ICL Y JAXA oI N Y 27 7Y RHIE mg L b Tk A
ZD-OHEICIIERRBZE L 72, 5 3 FE KNSR E R 2BFORAG ClaY FI4 %
FCTHir T, Sf 4 FEIX 1 BHOEEE AO OAFEICL Y AF LY 2 v 7 vikklo it
#{To7-. 3EIHDEKEE AO OFAZEIC X VBMORKIZERCcE /-2 LdH Y, S 5 FEIC
3% DRB DM 21T > 720 BH 6 FEFEI1T1Z J-PARC 1T 3 2 A VB XN 21T 2 72 6 KL
AEHCR LT PGA THIEZ{To7z, Zhic kb, FEl—oalkHcxf L ClIF y #aotre I a4 v
FetE X ot o i # Ehe 3 5 2 & 3k,

Y2y 7R T 2 7201, BRKFEE Y F 74 POk {To7k, FRCY
2977 LEHLTCWwEClavy FI4 bosb, MBEADIITEZ{To72 (Fig.l). % O5E,
LWL LCiREIN Tz CY 24 FICHBERETH o7z, F - uFEMEOMHED S
CYi & CYm @ 2 FEICHFTE 2 AlREMEZ R L 72,

- 149 -



JAEA-Review 2025-058

|

@ Y-86029
O Y-86737
@ Y 980115
@ Y 980134
O Y-82162

cee O
@ O ™

Cl, Si-normalized abundances

0.1 1 1 1 1 1 1 1 1 1 1 1
Al Ti Ca Ni CoMgFe Si CrMn S CI H
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[1] Mitsuru Ebihara, Naoki Shirai, Takahito Osawa and Akira Yamaguchi, “Chemical
characteristics of the Yamato-type (CY) carbonaceous chondrites” Geochim. Cosmochim. Acta,
389, 200-210(2025).
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[2]45F0 6 4EFE D970 [HUERAE D BIFE v 5375347
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Maintenance and upgrading of prompt y -ray analysis system
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The 14th Symposium on Polar Science,
Sagamihara, M. Ebihara, N. Shirai, A. Yamaguchi, T. Osawa

“Prompt gamma-ray analysis of Antarctic meteorites (1) — Cl-related chondrites” (I75H)
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TR (Beam Flux) 1.0 X 108 n/cm?/sec
v — L H# 4 X (Beam Size) H 305 mm X W 255 mm
a ) xA—xk (L/D) 175
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Evaluation of hydrogen gas concentration trapped in micropores
within aluminum alloys
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Development of Image Analysis Methods for Neutron Radiography
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Analysis of changes in water distribution in dried sweet potatoes of different
varieties
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Development of High Speed Computed Tomography for TNRF

JEi Bhe SEME R e '
*HAR T I RARERE a2 —  BEEREIE v — 7
B

JRR3 GBI NAHETF 2427 T 7 4 %@&E (TNRF) (d, AWK - mudEFR e v
SRR, WAV CHHIN TV 2, g ciEmuRETREZED LT, 2 ZouEE R
DHIEHF, 3 XL V¥ 2—2WifERY (kR CT ) PEdBHEiREd % Eisns,
—J7. CT R EREF T L > TIREZOb DI K2 E T 3 2 26, AR~ BRHE
b7, AEOBEMLZ M E T -0 I EHERT 208035 272 L. 1 HICHIE T2 2k
BHBREIN Tz, Tz, BHIZT LD CT g LW ch 2720, VT A x A4 L CET
DR EEBET LI TE b ol

AR CIE, Rkl oG nln i EEE R T 5 C & T, MR A LB L LTWw3 CT
Hog O ERE %2 . BoMIcE TS 2 M®E CT Y AT L2562 L HIET, 7 A 7%
CMOS # A 7 ORCA-Flash 4.0v3 (A b =27 %) &\, CT PG L 72 Wit mi{%k o 2218 55
fRAER S 2 720, TAIEDA v — 2% CTHY L7z, CTHERIC, MIEZ T — 2 Dlh
IRHEC N A 7 OB 2 R L, 2RI RRE IC ST 3 08 % il U 72 o BI7E SEBRE 5R o b
ZED TNV,

EFRZE

TNRF

FiiEE No.

[1]147F1 5 4EfE D889 [TNRF 12 513 3 @ik CT & 2 7 2 D% |
[214H1 6 4 D1049 [TNRF I35 3 Bl R 2 F v 725 CT 2 7 A OB% |

- 166 -



JAEA-Review 2025-058

CNRF ic &1} 3 CT v 27 & DBF
Development of Computed Tomography System for CNRF
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Visualization of rhizosphere structure by neutron radiography
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Research development based on the change in properties of miscellaneous solid
wastes using neutron imaging
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Development of operando measurement technology for hydrogen behavior using
neutron imaging
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Evaluation of simulated concrete materials for the development of damage
detection technology for concrete structures using electromagnetic waves
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