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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 2021 and 2022 after the restart

of operation.
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Crystal structural analysis of fuel cell materials using neutron powder diffraction
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Elucidation of the magnetic structure in sulfur-richest chromium sulfide CrSs
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(H. Fukuoka, et al, Inorg. Chem. 59 (2020) 13320)
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7°Y v — VKB OERE - @R - FIRFE R IC B T 2K ORERNT
Analysis of freezing, melting and recrystallization of water in glycerol-water mixture
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AWFECld, FHETFEITICX o T2 Y v v — A KER O K O - @hfg - Finfsfaics g 2
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Hydration structure of starch by neutron diffraction
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LIfFE TN T2, EHECIHEE R LMMORERLLHTXZOEIMEEZ XL, £ oYL
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£ B REHA MnsCoSi DRGSR PDF &7

Magnetic pair distribution function analysis on Mn3CoSi
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X, FEIEEEG SRR 72 3B 2 T R & — DIFED R I LT B, [65% D Mn3CoSi 1349
150 K CRMLFICHREPBH S, 150 KUT TR T 7 v 7'v— 27 OO T-IEREA B!
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3. HECNS DR D & ic MnsCoSi DRESINESE O 5 0" 20
)
FART 3B,
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IR E ST RER 2 Fv7-
gV AT v 78y XiEFHEER CaixBaNb,Os DEERALE D RE
Determination of oxygen positions in the tungsten bronze ferroelectric Ca;..BaNb2Og
using neutron powder diffraction experiments.

K LR
*HAFR T OERRFEEN MERIR ey 2 — TAAF MR L —7
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R Z A BB L 2Ry v A% flis 2 LA CTE 3, 2EELETIRYIME: L TG
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A& Y BEEE TR T T I O RS
Local structure of alumina with nonvolatile memory function
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Structural analysis of starch with different crystal structures by neutron diffraction
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Estimation of excavated amber by neutron diffraction
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Structural investigation of 4,507 oxide series

Yo Tokunaga*, Ross H. Colman™*, Milan Klicpera**, Stasko Daniel**, Petr Opletal*,
Hironori Sakai*, Chihiro Tabata™*** and Koji Kaneko™***

*Advanced Science Research Center, Japan Atomic Energy Agency
**Faculty of Mathematical and Physical Sciences, Charles University, Prague, Czech Republic

***Materials Sciences Research Center, Japan Atomic Energy Agency

Abstract

The A2B,07 oxides are useful for several technological applications. Serving as solid oxide fuel cells
due to their high ionic conductivity, as well as thermal barrier coatings, and nuclear waste storage.
Significant effort has been dedicated to finding materials with improved thermomechanical
properties and higher ionic conductivity, both tightly related to structure.

In the rare-earth zirconate series, A,Zr,QOy, there is a structural crossover from pyrochlore-type (A
< Gd), to defect-fluorite-type (Tb > A < Yb), eventually resulting in a different rhombohedral end
member structure type (A = Lu). There is significant evolution of the local structure across the
nominally defect-fluorite region, with local structure correlations that are contentiously discussed
within the literature that remain important to understanding the properties of these materials.

The rare earth titanates A, Ti2O7 all crystallize in the pyrochlore structure type. Neutrons are needed
to carefully track both the average and local structures due to the enhanced scattering contrast of
the light oxygen anions, but changing the rear-earth leads to wildly varying scattering lengths from
one member to the next across the zirconate or titanate series alone.

With this experiment, we use the HRPD instrument of JRR-3 to track the average crystal structure
of the solid solution series A»(Zr.,Ti,),O7 for rare earth ions Er and Zr. This has allowed a complete
traversal of the pyrochlore — defect-fluorite — rhombohedral structural evolution in a single
substitutional series. The HRPD high-resolution reciprocal space data sets collected during this
experiment time form part of a larger dataset including real-space nPDF data using also BL21

NOVA of ]-PARC. Analysis and paper writing is ongoing, with expected completion within 2024.

Instruments

HRPD

Proposal No.

[1]FY2022 D652 “Structural investigation of A, B0 oxide series”
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HRPD % i\ 75 PDF f##fr DB S

Magnetic pair distribution function using HRPD
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BTh s, AROERIZIT IA—F2ETH 20 nm OBRIRBK . 10 kOe DAL %N 2
THEAL % BOFD X RE 21T o 72, FAmME, WSXURGE % K3 % Bragg #idL v — 7 238l T T
BY, FET R VML & T ()0 BOPAT (I-)I ko Tl (sk) 238725 2 &8
bbb, REPMIGIER S ZH oL, [+E - ICERR LN S O T EITED 1 >0k
e, FRBHETZACEGE I TYE oA G2 X W FFllicii~rs o B TcE 5, C
N OMBEHEMBITT 22 LICX YD, FeeN: OFFOHSAE— A v P IFMigk L IZITR K X
(22up)TH Y. 40 FFICH72 Y| FerNy HIEGRComdr & 72 o T BRI E — A v b I3k
TORETRFELARVI L, MEOMDICIIWARE—A Y F DD IF RV LR EDBHL H
XNz,

T T T T

LD FeyoN, BEME B 7 — =#1_|]
R wERETFO®E = 0.1 nm| |- RES
© 6000+ (220) _
| (002)
# 5000
£
2
) 4000
N
#H  3000p)
-E_ k.

2000

20 (&)

Fig. 1 Fe-N #MEMALF ORBRHETFRIIT % — v

_32_



JAEA-Review 2024-037

JEfRfB M-I X 3 IE/5 5 CeCoSi 12 B 2 R DR

Search for magnetic reflections in tetragonal CeCoSi by unpolarized neutron diffraction
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o1, WEED I0K2b =27 BRELIILO T, Ty T AR KR % /R 3 IEvC
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Dynamic properties of new type of VBS state in an even parity compound
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Magnetic excitations in toroidal ordered state in UNi,B
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Iy WBZEB DD REED AT TH - 72720, b8 A DRFHEOFEMICEER 2K - 72, 5%
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Magnetism of semimetallic uranium chalcogenides
Petr Opletal*, B EB* g OoC, AR P>, 578 J5d

*HAF IR Semtigtt e v 2 — @7 2 5 4 FREFEmR V-7
B
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SRS THAL RO T AR LIC Xz L A EEILAR o ([1], coXdic T, TLAFTo
gk S % PR C‘H%/E?"Z)M‘ﬁﬁ’})é SR 3 FEoHER % Wz TAS-1 OR#IOEET
IZ. 100, 110, 200 AT I\ TGS O A — 7 iR K AEE S BH © A1 72 o 72, (Fig. 1),
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[1] P. Opletal et al., "Ferromagnetic Crossover & o a*'al . . . . .
within the Ferromagnetic Order of U;Te12", J. 0 1 20 30 40 50 60 70

T(K
Phys. Soc. Jpn. 92, 034704 (2023). (K)

Fig. 1 Temperature dependence of the peak intensities of (100),

(110), and (200) reflections in neutron diffraction.
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Incommensurate magnetic order in heavy-electron system SmAuszAl;
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034601 (2023)], &A1 Z DFHDOFMEZH S 21T 37201, 2N E TIZ J-PARC ic BT
ad vt T EHCEERE{ToTE 2, S1 Y Ttk 5 u SR EE TR IER I
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L., THRICHIGT 3FF~~2 b r235(0.3,0,4/3) TH B Z L L PIC Lz, T b, 2L
T BRT DFRIFZSH0AS 1 SR 1T X 0 B & 72 NS & RIBR O 2R L. THIc s\ T
MERREZ DRV EDHLIC LTz, BITE. b DOFFRICHE D W CERll 2 ik T 7 v
ORGETRHED T W5,

FEFE

TAS-1

F iR No.

(11440 4 4 D665 [SmAusAl; DE 7 HERTIRIEIC 351 2 BA T IRIE ORISR ]

,40,



JAEA-Review 2024-037
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Temperature dependence of the soft phonon in slightly element-substituted SrTiOs
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Magnetic Structure of the Heavy Fermion Compound CesPtIni;

fE - IRIE*. &F  #*, Jeroen Custers***

*HARF Wt eens et v £ —
HHARK T WERAsERE  WEBA 2 v 2 — BRI 7 — 7
***Faculty of Mathematics and Physics, Charles University, Czech Republic

B

One of the most intriguing challenges in contemporary condensed matter physics is to understand
the mutual relationship between two many-body phenomena, 7.e. magnetism and superconductivity
(SC). Regarded in the past as definitive antagonists, the observation of SC in the vicinity of a
quantum critical point (QCP) -a second order zero temperature magnetic to non-magnetic phase
transition solely driven by critical quantum fluctuations- indicates an intimate relationship between
magnetic fluctuations and SC as is been discussed in heavy fermion (HF) compounds, cuprates and
iron-pnictides. CesPtlni; exhibits superconductivity in the magnetic phase and a Kondo breakdown
type QCP, suggesting a possibility of a coexistence of magnetism and SC. In this proposal, a neutron
experiment was performed to answer the most pressing questions: (1) The magnetic structures of
the AFM phase (the AFM state exists only in a very tiny temperature interval, 2.2 < 7'< 2 K). (2)
coexistence/competition of SC and magnetism, and (3) is the magnetic moment on Cel the same
as on Ce2, which otherwise might hint to a spacial separation of magnetism and SC.

As our recent '5In NMR/NQR experiments suggested a magnetic propagation vector along (1/2
1/2 ), we used a triple-axis spectrometer TAS-1 to efficiently scan a specific Q-region with high
flux of neutrons. The *He cryostat was used to cool down the sample well below 2.2 K. Within the
(A A 1) scattering plane, reciprocal space scans, in particular along (1/2 1/2 1)), were performed at
temperatures below 2.2 K. Unfortunately, no peak was found in both the coexistence phase and the
AFM phases within the present experimental accuracy. This may be because the magnitude of
ordered moments was too small, or neutron absorption of In was critical. We plan to retry with larger

sample with thinner form, after introducing double focusing monochromator/analyzer on TAS-1.

EFLRE

TAS-1

KERE No.

[1]47F0 3 £ D691 [Magnetic Structure of the Heavy Fermion Compound CesPtIn |
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[1] C. Tabata et al., Phys. Rev. B 109, 134403 (2024).

[2] K. Ota et al., New Physics: Sea Mulli 73, 1170 (2023).

[3] K. Kaneko et al., JPS Conf. Proc. 41, 011015 (2024).
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i HERERGEL I X 2 B O RER L ICHE 5 o FEB RO R O f#bT
Analysis of Changes in Molecular Motility Associated with Structural Changes in Starch by Quasi-
Elastic Neutron Scattering

BOIL EEE CFE JRER P B
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7 Dy EEIEDEL TR 72, = DFER, Elastic Incoherent Scattering Factor (EISF) @ H4/in
DB X 7z (Fig. 1), AL, %fEH IO FEE) A ZE I Efl & b 2 & 27”9, Bimodal &
TV %\ 7= EISF DT <, HE) DMK & m T I N SR X OJESYE
HICHHG3 5 & ARE X 11, fnaa’]‘ﬁ@%ﬂ 0.50
argfr e bicmyscerr |

Tz, 72 EALH D5 T BIES O T o
B, XRD 12 k> CIHIE DAl o |
LEE L HHRE S % 2 & 2393 0 o 72, WilfL
BLUEEIC f@ﬂ”b % /%E'laaﬁﬁﬂi@/\ 030 [0+

D+1 -
o C nos @!f:[l':% I. /\%Léj]‘l‘ii)i% —8- Raw rice

0.20 ] I I I I I

H
H
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0.35

EISF (-)

ﬂ:@ﬁ( ExR ML, 7V 7 vo&ito 0.5 0.7 0.9 14 13 15 1.7
RIEZEHS 572D ICfEHTE S C Fig. 1 #{ticf£ > Elastic Incoherent Scattering Factor (EISF)
L ERRT %o DREREZAL(0-4 H)

[1] Yoshinobu Hirata, Hiroshi Nakagawa et al., “Effect of starch retrogradation on molecular

dynamics of cooked rice by quasi-elastic neutron scattering”, Food Hydrocolloids, 141, 108728
(2023).

EREE

LTAS

FEE No.

[1] &F0 4 D613 [k D /KHIFEE 1< 0 3 2 BN D 2% D figthr
[2] 04 K D614 [k O MBI A 5 AKFIHE & D 2L D figthr
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Mn;RhSi i 31 % iR A RUEL D TR

Origin of high temperature magnetic diffuse scattering in MnsRhSi

(N2 I/ R o o NI~ R
*HARME T IR e WERET e v 2 — BRI T 2 — 7
RORATIEER TR v 2 —
B

2 FLART. =AE T DO =RIT#HZ R0 A ¥

LTAS, E; = 3.0 meV, G-80-S-120’(Rad)-B

— 71 T KT IR TEAR MnsRhSi i »C, 4K o B[ B O E b e
A5 TN =190K 2K & <2 T 720 K % THUE :E ook O |
WEALAE(ES 5 2 b C OBKELA TN DAT@in?ﬁ 3T o S8
REPEBRIT: & (3R 575 % SRR SRR 1 g | SR
5HDTHB L HFHEL 7 (H. Yamauchi et al., : 5__ A??M 7]
Commun. Mater. 2020; K. Kodama et al., J. Phys. = 4 &JI { R AR D A
Soc. Jpn. 2021)s & bic, HETIEMEEREL <% S e
DGR A =27 b A& T~ & ORERREER APk Fig.1 Q=(2,0,0)200 K OBIHEREE 1 (0, E)

B ANA FNGBHSR Y 7 AR —THIATE 5

& %7 L 72 (S. Shamoto et al., Commun. Phys. 2023), %A, J-PARC D& T 1L ¥ — O A IEH
PEBGEL T — 210  LTAS CTHIE L 72K 4 v ¥ — 80 7 — % (Fig. D) 2 N 2, B 5 TN
PAEDPIgRE— A v P 2 BED 5 2 LI L, AR EEL DS Mn? D J{TE S E — A v F
DACVIELEILL 23D THLILEHLIC Lz, ZORDFFRRIRZEENIZ, B-Mn X
— AL T BEANA N TR TICHRT ZRMAN 7 IA P L= a v REFEEEZONS,

S

[1] S. Shamoto, H. Yamauchi, K. Tida et al., “Magnetic excitation in the hyperkagome antiferro-
magnet MnsRhSi”, Physical Review Research, 6, 033303 (2024).
[2] #hA BE—, [UA BB, fth [~ 4 =2 TG T SORMPER O E — A v b & BT HEMREK
LR HAVHEY 2 2024 SFEF R (MR, 2024 £ 3 H).
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EHiHE No.

[1]4f0 4 £ D681 [MnsRhSi Bif b

[2]40F0 4 4EFE 1587

S H

BT S
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TN - WEHERICB T 2EFEORAGXAF 17 ZRDE{L
Anisotropic dynamics of bio-membranes during gel/liquid-crystalline phase transition
I

*HAEF O FERTEEN WERETE e v & —  BEEMEEE v — 7
B

AREIZ Y VIBE A O TEEER T2 2 CTE TS, £ VIEE S FIERARED
ETAE L TERZFOMEICLCHCONS, BITEFOREZMICIE L T2 OREEZZ{L T ¢,
TR (R - T AR A L T2 L AL T w b, KR 7 A CIRIEE 2%
Ny v 7L TREMED B E 0 e\, IR BIic7e 3 & o lEB A, TREN 72 i
A~ L5 T 2, WAHCIRIBEEOMEERER L R 2720, 7 - WHES I ICE T 2 =
DTREOREE XA F I 7 RPN 2 Lt TREBEORRENE O B -CHEE % FIH U 72 Rt
TORRICOEETH 5, 2 ZICFHICIER > =20 TR, BAMOH 20 THMTH B, JE
DWMENE L PR ORFES EPEETH 5720, BEICEESMORFS & & XHIL T, KEaEo
S 1EE) D O FHIN O S 4@ RAICBIll T2 2 L EETH 5,

AWFFE TR, UV VIRE =IO FE TR L RE T OIEE ST OO & 2 EIRWICENT 2
720, T OO EOF A EBELR 7 PO E G L <R IR EREL A 7 P v 2SS
TerEHME Lz, UV VIRE - FIEEOHENITIA & HICH L CREST MO S ¥ 2T~
V) avy A CIRERERT 2 EERAN L, BEED L 2 A, RBlom sz ick
2 BT 70 5y FHEENIE O FENTICIZ R o T s, REEEERRIE, EEREOMITICN 32 3 6l
SHERDIEH & Vo ZZGHITFEOEENICHET 2D TH Y, SHIMFEL TG ZiED 5,

fEF%EE

LTAS

EFRE No.

[1]4F1 4 £ D611 74 - iREMHEER Ic B 2 B RO BN X 4 F 1 7 20 %Al
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Effect of cell-permeable solute on the glass transition of microorganism

)T e N 1B S T T RN 2 o1 51 1 SN T R ey
*HAEF USRS MERET R v X —  BEERERE s v — 7
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RO RTE IR TR e v 2 -
B
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JECTE Wi, MEYRNZEAER IS VEEHINTI o7z, L, BFEICIIIZE
Bz )RiK L 32 BHHEFNSLFEL T2, 2000 FEME XN THEIREEIC
»5 (EmGEZEIET 205 L 2\v) 720 THh 5, MEOMIENGE %, k4 75 5> H AL
INDREBIE L TYHYLERNICRZ 2 L KD EEOKTIC X o THIIENER D REMEIX B L
HIAKREICRD EFEZOND, MIEAA T RIRAEICHES 2 & C, MAEAIZIEENR & [F U YRk
& (BWIREE) o £, FEfb3 %, Wb, MildidEE 2 RED F £, FEEZT2MEIEL TS, T
NOHEIREORE LRI N5, TORIIC L2239 &, WERMICE T 2 B iMoo fHE
B L ORFENEO T - I IE, MO N 7 AEBIRE (Tg) PEEAEFICEI EEZ2 LN
05, FERICEE L 7= 3, Tg Z2RET 2 72010 D L MM & 02 Bk iR AE 2
HEt R EOBDTCTH 2 25 EHRFHBHIASTICEI /20 TH L, ZORAEROT. £
PEWGHIE 2 v 2 & & CHAEM O N 7 A 2 THRICiR A K 5 L v o ilad & 225, NNk
7T AR I~ 7 v fYHEHRTH Y . REGRA 2D 2, MR O H 7 ZHEHE %2 il A D 53X
Fi9° 5 201, AT aw ZALICHE S 0724 F 37 2R LZ2FHIEIT ~E LEZH6N 5,

AKWIFETIE, 71 XA F 37 ADFHMC 7 IE T8 IERGELIC X 2 Mean Square
Displacement (MSD) 7€ % 17 » 7z /K43 iE M2 0.75 EWIRENC 2w T, % DREIRTE O fiE
#r7> 5 dynamical transition ZffEs2 L 7z, T HEHIEEGEL R <27 PAr O diToTHY . 2D
KT 7 & & Rt < B 5,

EF%RE
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RS T & BT L 72 InP AR & @ In 77 v < RO AS AR

Gamma-ray intensity from 3In induced by grazing-incidence neutrons on an InP substrate
measured as a function of neutron glancing angle
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Surface Damage Evaluation of Amorphous Materials Using Neutron Reflectivity Measurement
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Update of hardware and software of controlling devices and data acquisition system
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Controller) #{fio7zb DICHEHH L7z, T/, ZHIEVEIIHOY 7 7 2 7 OFEEIEZ B E
Eloltzd, FIAN—BEDTHIE - WEY 7 by 2T d—Hl7ze V7 FU 2T OHEFFIC
B2 L i, GUI (Graphical User Interface) i< X 2l % Bk L 2230, TR F—F—F» 50D
AN 72T cofilfl CUI (Character User Interface) X3 b D e L7z, BHICH= > TIESHD
RFDBEZ IR D K5I, 77 78R, R/NEREIC X B fitting & Lid, H 55O T CHEIC
fiszctocErsPEOY 7y 2T 2T EIHELELEZ, EARNICIE gnuplot
(http://www.gnuplot.info), levmar (https://users.ics.forth.gr/~lourakis/levmar/) 7z & <H %, %
7. HIE DAL, BEMLZED 2 72 o I JEIERER OB %2 1T - 72,
Ol - JEY 7 b v = 7 O¥fi

VI =T BET 20 TR CEEELL, &YIORAT v 7L LT CULI X 5%

AJREE LC, FERMICIEZ DY 7 by =2 7% GUL 2 HilEEIT&E 2 X S ICiat % L7z, AT A =
2—HATHE BETHEZERL I LI, ZDHBA2ETT 2DICLE R AN ZRD N5,
TECIE 16: Scan Axis Z:#IN L T, f8E L 28z —E ORIECcHi2 L, &R CcophTisE ozl
ZHETLHDTH S,

$ suiren_menu

I T

/11 suiren control menu ver.0.1 2022.11.18 /il
W T

0: Backto Local

1: Go to Remote

2: ResetPLC

3: Shutter

4 : Change Display Axis

Read Position



http://www.gnuplot.info
https://users.ics.forth.gr/~lourakis/levmar/
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6 : Lock or Unlock Axis
Move One Axis

8: Move Multiple Axes

9: Read Memory Map
10: Read Air Status
11: Read Axis Status
12: Read Parameters

13:  Write Parameter

14: Redefine Position of One Axis

15: Redefine Positions of Multiple Axes

16: Scan Axis

17: Scan Slit Width
18: Set Slit Width (mm)

19: Insert Attenuator
20: Count

21: Cal S1 Offest by S1 Scan and goto specular position
22: Cal S1 Offest by S2 Scan and goto specular position
23: Set Offest

24: Axis Monitor

25: Quit
M|
16

Input axis name to be scanned > S2

Input start position [-0.781861] (mm/deg.) > -0.3

Input end position [1.218139] (mm/deg.) > 0.3

Input step value [0.2] (mm/deg.) > 0.02

Set accumulation time [10] (sec.) > 1

Input fitting function ('G' for Gauss or 'T' for trapezoid) > G
Set fitting function G
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Would you like to go to the position defined by the fittirng ? Y/N [N] > N
OK ! stay at the end position.
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LT, TEEBICHEL Tz, RBEICTRA 22 25, ZHIRHRESFO HHEREW—/ T
Mt ErIc R T, HIERBESCEYELY RITTHELO, BEEH3 DL I, E—LF—LDR
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BE1: 3 Y IARA L =PRI oz vy IrFovyry—, GE2 () : 774 b
NADENME FFFREER) ORE (ZORELLEFMTRLAET 74X Y PHOL =3
— K37 74 P20 REM (Al BoBEZEH ) CELWTHRBERE CELRV), HH 2
(F): 794 FPRASEBERAT -V THICRA S 4 P Xk (L —F—knmiisEc
<), BE3 EHINLZT 74 2 v+ IR,

EF%E
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2.6 SANS-] FHET/NARELEE/ PNO IREHHETIEFEE

WEMENE o)l wr, BBl &2

B=

SANS-J i, &k 5 BGEL & Lz T 0 5 HEGELA 0.001° 226 30° D (0.003nmt< Q
<6.0nm™) ZIEERCGHAIT 2EECTH L, ZORELMIE, F /b~ 4 7 a X — L DFEZER
AT = VICHY T 5720, VEORBEMEZIHO»ICT 2 L HETH b, BEMEZHS C
Lk, FNFNOYEIR TR D A Hh = X L2 RT3 2 L IcBR 5720, Ak
GiHCTZ DEEWEREE o T b, @, MEAMEL BREMEE 18R WIFIE T — < 23D )
bNTEY, ZOMMHIRFLIEICH> T3, £, BBREWE (V7 v, P vn) 23kl z
2 =0T IR B 2% K OFEFESED b Twb, X 5IC, SANS-] o e L TR
e —oat LCHATE 2888 FoN 5, BETIE, CoFEL2ELLZHETERE L
T (B Ay av b 72 M E] ORFEBSED ONTW3, KFEER, ARPETRO 2 v
LV 7 =TIV TANDERDTH ZKEOKA Y v AL CREEMRITZ1TS b o<, ikoE
KFET_AEFEAY, AR ZEKET 2 2 LA M0 THEK X N3 EAME % i

HICRET 2 HMTe LGEHZED T0 5,

PNO (I, f/MELA 210+ (Q = 0.0002nm™?) £ TOM/NABELZHET 2 2 Lick b,
BE nm 208 um ETORMELZIRET 2EETH 2, SANS-J LT sz LicT, XVIA
W R 7 — L OREEE IR E 2 2 L3 TE 5,

B

SANS-]
H TR AR
(thkFEEFT L — & —20K)

E) /B RA—& T A R
GEEE 75%)
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IR A =0.65nm (AA/ 1 =0.15)
oyt FHET LY X
fifdi < 7 —
T > 5 4

SHe #itH#R(Q L v ) | HiHIMHEER(1—6 nm™)
F e H22(0.02—2 nm™1)
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PNO
SR ER B TR

T/ r7uaX—x |20 a3 RS

T A =0.2 nm
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- HmE =74 (50 T) - 5l ok b RS

B E Y

7ay 7 EARIZ, 2RO TREE T 0y ZH#HOSTEIICIE U T4 e BN % FF
D7 uHSHIE R TS 5, ERZ D I 7 oG IR, T ey 7 LEAKRSIERE L 72
WEWo LY LRI DR F » A MEICX o TOLONTERL, ETADB, 74 b=y 7i
mICHW S TEIRE a7y 2HEEE (130 TUE) Tl @O T#HE S LomMuigra
WIZ X W FRERMSHE I NS 20, BfEomE» I 7 o HaliEE > b5 2 L3 L W»
EINTER, ZHITHL TR TIE, EARTRARSDFEFEZ/NT CEEG DY T
I et R I 2 EAFEMMEELFLL VL, RFLVE v —HRP T, TV
A2 7 ) EERXF L (PMMA) O RIGIEERR2 LR Y 251 v (PS) #HZEAT % & (Fig.lab).
KICEBYITH 5 7 a vy 7 HEEK (PMMA-block-PS) 13H 2 FREZEICHFENIC I 7 iy
MR Gl ERC L CAMEREK T2 (Fig. 1o, I 7 ntlnifitd S LIcEAZETI RS L,
PSR IcHbE CRMEEZZ(L X ¢4 5 PMMA F 4 4 VOl ZIEkE &, 473
rua v Ay —LoEMEE BT 5 (Fig. 1c-g), Fig.2 13, 2D 7w+t 2% SANS-] T% D
B L 2R, EBRIC Figl DAF—LIXifEoT 7+ b=y 7B 2L b d 2 L 2R L
T3 (R.Motokawa, T.Kumada et al., Macromolecules, 2016)
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Fig. 1 7wy 7 HEAKROELFEM ML L 2@ 77 4 F = v 7 iR OFRZ F — 4
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Research on advanced vitrification technology

TOIl R & B R RERER
*HARB T ISR WEBAE e v 2 —  BEERGEHE v — 7
AR IR WEBAT R v 2 — BRI L — 7
PSSR RI AR TR
S

T EBE Y D 77 5 A BT IR S T v 3235, T & LTMAL. etk - itAtko
s O EREF O RS ED SN TE 2, 2D T, # 7 AMUALHELERE CHN 2 A&k
FoWHPEY) 77 VREIC X 2REAHORESEPBEEL L 2MEE LTEIATEY, Ik
2EEADRKDENT WD, S0, 77 ZAEHDRY 7 48R 7 2 cE T 20MA (Na,O,
KO ZnO/CaO/Li;O) 237 / #i&ic 5 2 258 % i/ NABELE citr L7 & 25 (Fig. 1),
RUFRLTAFER) v FICED 2HEO F A4 vicid, 2 RFNEY A F NG TR AR
T ZREM S m W & & IR OFEREIC X O ITHII O G ICER MBS Z & 2L T LTz,

(b) 100.

(@) 4000 . ’L Na O FhniE O ZnO/Ca0, Liz0% L
- %\,a O 0wt% & 1 © ZnO/CaOFNN
w100k, ofo o 0 2wt% w10 © ZnO/Ca0, Liz 07N
Z . %Y O 4wt% - N O Li 00
10 : O 10 wt% a4
[ &L I
w1 B, i
4 ' 5

01

(em™) (em™)

0.01 , EEN
0.01 0.1 1 10 (nm™) a0l

Fig.1 77 ZEULR*®Y 7 A BT 7 2R L hizhiET/NAaREL (SANS) HIE DFER

[1] Ryuhei Motokawa, Koji Kaneko et al., “Nanoscopic structure of borosilicate glass with additives
for nuclear waste vitrification”, Journal of Non-Crystalline Solids, vol.578, (2022).

(2] o)l &, [HhiEFEEL 230 < 7 7 R EMLEAN O @ AL -AnAlicFR s v 7 A4
W7 7 ADF 7 FEEZAC & fFY]- | ORI RS EGE - R0 O IFJERAFE AR (2022-2023).

fEFHEE

SANS-]

EifiziE No.

(114501 3 R D420 |18 L VBT EREREY) 2 55 LiAG /7 7 REUCH & 7 7 A BT 7 A D
TE AT ITSE )

(214401 4 £ D688 [ L ~ RS TEBESEY) 77 7 A LR A 7 2 DR |
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HPT ML L 7BoM]EAEICE T 3 5EERFRMEOME

Effect of high-density lattice defects on magnetic anisotropy of iron strained via HPT

R FERER*, 3L 2* FE &
R E RS R TR

S

EE, SETRALY (HPT) MILLZicE T, BTHRIGCER L <Rpriic i 25t
WRTDZLEHHLICE o, ZOMARAN=ZALZMHL, ffllcE 2 X5 i, Wik
MEBIFRIC B THIERMA L h2 2 & ﬁ)ﬁﬂ INnd, Skl HPT I L 721 Cﬁkﬂfﬁ%ff L7z
Frotp T/ NATEL (SANS) MIE 2175 2 L IC X 0 MF RG2S T P ST 3 758 % e
L7zo Z DRGSR, HPT INTIC X o THR L 2R ST, BVLBIRIE 5@ < 72 3 i o Cisld

L. 1273 K TOENUEIC B W TIRHAT 2 2 & 2iERL 72 (Fig. 1),

4

10 |

T

E 2 e10T
S 10 ©06T
g 03T
‘g 10°! ©02T
[

o

HPT $ 479K
-1

10

[1] Mathias Bersweiler, Hirokazu Sato, Nozomu Adachi, Yoshikazu Todaka, Inma Peral, Joachim
Kohlbrecher, Vladislav D. Zaporozhets, Konstantin L. Metlov, Andreas Michels and Yojiro Oba,
“Effect of annealing on the magnetic microstructure of high-pressure torsion iron: the relevance of
higher-order contributions to the magnetic small-angle neutron scattering cross section”, IUCr/,

vol.10, (2023) 411-419.
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EaRE No.

[1]440 3 4EE D422 THPT I L 7= kOB 3 0 2 M@ B T R o953
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Foam flotation of clay particles using a bifunctional amine surfactant

Micheau Cyril*, JT/ll  #*F*, kM #i4*, Pierre Bauduin**, Diat Olivier**

*HARR T ITIeHTERE WEREE e v 2 — BEMEE v -7
7 5 U ARTH c RBEZANF—F <~ 7 — AL AT

B

HB R CHUR AR IC X 2 1O T K DBREGG Y 2 M & € 2 Hifi o @ L3 kD b T
5, ZOHT, ARERZ LB L LR L8R o il Bl 1 R G RE 2 I T n T
FEELTHRFINTEY, AT LV Toifflle 7 v e ROMENEEOHREL INTwb, K
TR TIx, Rl e e A CeE e BN ICHE T 2 o oERl e LTINS, [
RRCHIEATE LCOMREET 2, L L. JEDAR & LE MG 00k 7 & S invdE Al o 48 2.7
IR LCEDEIICHEELGEZ 2220 TIEINETICHLAICIRT WD o7, KIFET
X, 7 3 v R BEE R & B 7 R 7 o e R0 T TN A EGEL (SANS) 3 E .
WORRE, S MEA &R LR 250 K 2EEEZH oI L TWw2, TOHIE2 S, pH T
7L CTEALT 2Rk D B2 - = X 2 (Fig. 1) % ZREINICRT Z LIS L Tw 3,

(b) Foam flotation (c) Froth flotation
6<pH<10

(a) Foam fractionation

pH=6

Plateau border Plateau border Plateau border

Bubble Bubble

Bubble

Fig.1 pH ickE T 2@RE LML T/ B FL OAMERAICX > TEL 2 320 RAIRIENMHE S v € R,
(a) 10 < pH COHHEAHE, (b) 6 <pH < 10 TORHKIRE, (c) pH < 6 TO KT,

[1] Cyril Micheau, Yuki Ueda, Ryuhei Motokawa, Pierre Bauduin, Luc Girard, and Olivier Diat,
“Foam Flotation of Clay Particles Using a Bifunctional Amine Surfactant”, Langmuir, vol.39, (2023)
10965-10977.

ERAE

SANS-]

EaE No.

(11440 4 £/ D556 [iFEEEIIC BT 2 i e 7 3 v R REEEA 22 2 87V IRIE DR
%
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Understanding diluent chain lengths on phase stability for uranium extraction by tertiary amines
in sulfuric environment

JoJIl I, FH AR HW &, Elise Guerinoni***, Sandrine Dourdain***
*HARBEF e RFENE DER ARt v 2 — BEER v — 7
RN TC AR iR REIIE v v 2 — TR REA LR 2T S — 7
w7 SV RRTN c RBZAANF =T~ T — VS HHEETRIT

B=

Aigeo Higix, A S 7030 < 20 FraBEME 2 HH$ 2 2 L 23, 7 7 v O
M7 v ROEHICED XS I 22O 2ICT 222 TH D, 7 I vl EE (AMEX)
TuwR ik, ZRT I vEMEAE LCEilTcoy ZVAEREICHIHI N R Y. ZofHIEZY 7
VICHE O THRA IR OB IC B W CLAHE RSB ED b Twb, L 2 A0 AMEX Y a kR
Tlx. ARMHOMSHEC X 2 HAME CE=MH) L BAEHHO AR EZP <D IR T v a —
AEFMLTEY, ChPFRRTT I vilHFIASL (OfRE) T2 ke RMEE LT
h EFohTwd, HEMHotiE, o7 I viEFI S TOERICI > T2 b+
MR EEERIE S S LOMAEFERICE s THERIN I LEZ LN TWE 2D, Tra—AfRliE
PEEE L7svy AMEX 71+ 2 DRFEA KD ST 3,

ZZTHRAIZ, AR TIERRT 2 2T I viconT, AP cEo N 2 BtEME%
T NAEGELECHE T 2 L LY ICHE SR oBREEZH S T 3 RET R T o2, 2D
R W ODDEMT IV CHEEMAERE T ICBE S RRETY 7 v T E 2 A
TERR L, HEDLI EHREBELBERIT2AED SN TEH Y, Z ORIk 7 7
YRARFN  REZ AN F =T 7 — BT & O BRI X 2R LTA
N2 TETD D,
fEFHEE

SANS-]

S

[1] E. Guerinoni, F. Giusti, S. Dourdain, J. F. Dufreche, 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” /. Mol. Lig., 403, 124820, (2024).

EaRE No.

[115H0 4 5 K543 [=#7 2 v v 7 vl s W THmBA 7 v 2 VRS HLERIC G 2 5
B DR |

,89,



JAEA-Review 2024-037

H{ % R BE B RERRT IC X 2 el Al BEAL & T |1 7= APRLBRSE

Analyses of multicomponent hierarchical structures in soft materials

using neutron for a sustainable society

REH mz* gl

=
FEL

MZ %k

*HARE T TR ER e v 2 —  BEREE v — 7

RS

AR, 2 A Y OFERIC X S ERBIESMEIC R > TETH Y, 24 YOREFMLIC X 2 HEER
DHIFIIREDHETH 5, 24 Y OYMEE RE T 2H0E 1L, THCR DIEK T 5 PG,

=L DHRERE., = AFEEA & T LR O R I B T
3T LDREETH S, vV AFTEAE T LT
BERICEWTIE, ¥ v Ay TV v IrHlEHwE L
CX b, FTnev Y ARTORAEEZSHIT L Lick
S TCITLWERBOLE%HKAT S, LrLl, ¥ IV
Hy 7YV IHEICE > TTLRERBIED X S ITE
ftLCwsrdnEcRERBMCBME TR
o7z,

SANS-] Tlix, HHEFEHWZa v P 7 X PEHF
PETFEGEL (CV-SANS) #ExE VT, v ) A FesEAl %
Wi LARBERICEBT 2T LREREDY Ty T
Yy 7ENC X 2B EHL TS B LT Lz, T
DFER, TLOHEORE XY T vhy 7Y v 7HL
Mo cZizRond, JEA 3~4nm BEO G
ERY = —J@» s Y ARFREICHFELET 5 2 LD
RCT&ET=, 72720, I vAhy 7Y v 7HLHIC X 5
Ty ) ARFRIMCK ) =B L) SEEICHEET
52 LML IR o7 (Fig. 1),

TNRF Tz 2 F L v-7 %21/ (SBR), E/AKELT
£ xv(dPB), #—F v 77 v 7 (CB)DEHIKED
AIRALICEK SN L 72, Fig. 2 iIcB T, IRHREIEAS 5 ([
@ SBR/dPB (k% 1) ¥ X U8 SBR/dPB/CB (JkHE 3)
EHLLDRICENTYH, b DITIIAY— S 5]
Th, BREARTDTHEepR-H SN, 2RI
o LT Fe s L 72 SBR/APB (Jk#£ 2) SBR/dPB/CB
OKHE 4) 1Z, ROV b DI TR TS
HEATEY, AR 2 I M ONTVE DD
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#%, L L. SBR/APB/CB (ki 4) icB W Tit, RE—WSBAENTHY, Zha CBZ 0
bDRDH, HBiE CBIFAE FTOTLMEIDRBEDOATRIICK 5 dPB OAEH— MR D0
DWTAHEBRET L T BERH B,
G 3 FEEOAIROM I E | 415 F I IHBEFUREICE T 2 2 b OWFFERER % 5
L7 (1], 5%, oD higksREI 5 2 LIk WV RABHIET. FtaTaEtt &
FMRFE~ DR S 2 HIEL T <,

S

[1] M. Shibata, R. Motokawa, T. Kumada et al., “Structural changes of polystyrene particles in

subcritical and supercritical water revealed by in situ small-angle neutron scattering”, Polymer

Journal, 55, 1165-1170 (2023).

ERE

SANS-J, PNO, TNRF

EaRE No.
[114F0 3 4EE  R432 T2 o BEFERE & MENT I X 2 Refe rTRERE 2 1T a1 72 MR 76
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BEEMEAR L 2 W RICES T 5 58 BERE O fFT

Differences in extraction mechanisms between fluorous and organic extraction systems:
structuring extractants in the bulk extracting phase

B thA* JUIl R
*HARET ISR MEBEI e v 2 —  BEMENE v — 7
B

ESREEFRDO V) F A 7 ABdiion Eix, SEWERICEZ L WEKBEORERECH 5, hHTHIR
LBk D 1 5CTh 2 IREMHE T, BHAEX 7T v 2B THHA S LT 2 TE R
ficd sz, ®FEA A v LA EOBEERENGVWEN 7 v 2 Cld, AHEHEICSAKIEICD
B L2 WARAEEOE =M (R v YY) 2ERT 2L 0 MERH S, ST T, FHEMHD
R E IRARRICTEAR U 72 i R 13 7220 o 7223, HIGEE O Ot Cii i Bk 2 H 32 7 v RIK
TEERELE7AMF 7 ABREZH IR Y, &FBA 4 v omuiifife s X 0orikke
ERFELOODFEZMHEER I E R WM ROMRICE 72, EBAA v EHE LD LD TV
F 7 ZMD RN PRI R R 7 P ARIT S D T v RIE L 3R D 7
N T AR OBERESTER S ., ZofERE LT, EMoE M Mfl s ns- e z
LB, TNH OBEHEREICET 2 EEN LIS S LTy, T OERNRAHLESE 2
eoicit, BMF ) ot F ) A= PART =L OBEFEHREA IR TH Y, Do id
T/NABELIE T D F 7 ST S EARI R TH %,

AWFFE TR, BFA T v OEmOIBEE N B L OSBRI 2R L oo b =M ER S 2w
TNF T AMBRICE T L, Tt T A BAL. @BA 4 V. Ko FBXUEYTFBIEKT 2 F
J AT —VOWMEER BT 5201, PEF/NABELIIE (SANS) % FEfE L 72, SANS OfEFE 5
b, ZAA T AR T RO T h v REEE R L <, B 2 BEMEE
B LT\, 5. ST 2o 2 2 & ©, WEHICE T 2 BEOHETH - 724 =H
DERE RS 2 o oM R OFGME LT 2B TR L LEZLND,

FEFLEE

SANS-]

KEZRE No.

[1145F1 3 D390 [ 7447 2RI X 388 A 4 v il i o B EE & AT |
[214F0 4 £ D568 5 =M% AR L 72 Wil B 1< 31T 2 438l - EEEERE & O 3T |
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Nondestructive Nanostructure Analysis of Martensitic Steels
Al R

*HARB T ISR WEBAE e v 2 —  BEERGEHE v — 7
B

SRR O RFB AR 1 o ch i1 T v 3 4 F(a’Fe)l. REREERL., FrHoE
14 (N TR V2 AN o0 T € i O DT B S I =iy - RN (B N A N1 B/ NAN 7 TN
#CTH 2, ZDa'FefflikizGaftd L IE, REZEALME 900°CUL EITMAAL, A =27 F
A b (y Fe) BAHMARIC L 7218, AKBEAN LA ERIC L 2 9 72 v UHSE O ZUAIC X - TR
N2, —/T. B 52N L7 o Fe i, WA O ERRE DI AR SEL, C 27 7
2R — BT B 7. a'Fe HlOMEIME T4 2 & 22 b2, AT/ SEES
FIV T, BARBEINCHE S KF 2 7 A X — T - R 7 m 2 2B L. SHRE L C 2 5 24—
A B =R AOBIFE RS 2 2 L 2 HINE T2,

H /N A EREL I 1S 1 H AR T W SE BRSNS D TFFSE S TR JRR-3 @ C-2 K — b Ik
7 & L7 SRR o o TRy BEL TR SANS-] & L 7o, B SPF R 0.65 nm. o
TIRSHENR 10 mm ¢ . SHe “KICHILIEIEL 2 m KO 10 m & L7, EEEEUEHEH 7 ZRBEE
(Glassy carbon) % Fv> 7z, HIE G EHL 5 -Ni-C &4 (Fe-25Ni-0.5C (mass%)) TH V. k&
15 mm*x 15 mm* X 1.5 mm' T 5, Af{kHI= v 7 VROKEEEH S22 2 LISk Y yFe il
W% JERICLEIC L UERTD y Fe M E HH L 28 TH 2, T 0IREEDRHIN L T Fig.1
WWRT Lo, WAREEREZHWT, 77K T 1.8ks B DOBEA NI (y Fe+ o 'Fe) R Y 4 — & — N
A% HwC, 353K T 1.0, 10, 100 ks F D KIRBER L AL (y Fe+ a 'Fe+C 7 7 2 & —) & stk
FBEELINGE % 48 038 L1T o 72, % 7=, Abat

THO 728 IZBEA NI, o Fe Mk ==
BIER RS 72w, C 7722 —fEleas -
T 5 EEL O IR T H % o 'Fe AHAR 353 K_for 1.0 ks:100 ks

DRAMEOBEL T 5, COBELH o
B L ORI 0 % % Wi 5 75, BURHC MKMN%LMMﬁMﬂMLMM

03T LA Lol (KREETIZ 1T Ol % ) \SAN i ANS Meas, G~
I % HIN L . 30k % RS0 I B & & 2 E;
C b CH—KHR L. B & AR ()

Bzl L TS 5. DS Tl
GEHI I G BE R P v DaTA%ka
&35 LT DBARDSRILT 5,

77 K for 1.8 ks

Fig. 1 EERFIE
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I(g) =In(g) + <sina>%Iy(q) (1)

2T, gEIZEE R 7 P A DKE S In(QIALBELESY . 1y (q) RS BELE Sy TH 5, L7z2s
> T, BB L ClifT 22 B9y (@ = 0°) TIILBELIK Y D B 7203 FEEK S (@ = 90°) I 13X HLEL
57 & W SREEL o O TT e b,

Tk NABGELENE © o Nz E-Ni-C A8 O&EL. 7w 7 7 4 v & Fig2 iR, £3, B
7y ity Fe BH—-MoOMKBEL 7 7 7 AL TH D, 70 v bidyFet a’Fe MO KELGEL 7
n7 7 ANTHE, NLDERER 2L, yFe i—T IS0 F ) BEEREEL TV
FRZRL T30, FEiEafE FREME TEM S5 cl3ffd Aok v, Lzd- T, BB
T 1 T OBGHIN TR L & L7 Wik
[FAAVERFEL TV L EEZ T
3o KU, BEANG, HRBER LILEE % 1T s % ~ Asrocoved

+- As-subzero
- Tempered at 353K for 1 ks

C LT, Ao E T Ry b OIRICH y N Simmsssois
HIBEOMIMA RSN, LaLiss, !

353 K CIKIRmBER L AL % 1T 5 7210 T,
y Fe+ a 'Fe k% 2L X & 2 72 % D EXH)
NHBF LN D T, MMM E 24 L
T3 EFEZIC W, LR >T, 2hb
D7 a7 7 A NDZAIE, o Fe filfikHic C

I mBRENER

o

-
Cooling

25 AR =DV L. % ORE AR o F ° ey

B LICLBHETHLERBEIND, B, q (nm-1)

9[%%"}%%\ é*%ﬁ}ﬁﬁﬁ*ﬁ%i%@\ C 7 ?Xﬂ Flg 2 _[%_'NI'C é\éf?%gnfctp‘l‘i%d\ﬁﬂﬁkﬁ“
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Interaction first or hierarchy?
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Development of polarization analysis method for removing incoherent scattering component
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Analysis of Hierarchical Structure and Hydration Structure of Starch
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Change of 3D structure upon dehydration-induced folding of LEA protein
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Thermosensitive polymer brushes supported on silica particles:
Nanostructural analysis for lanthanide/actinide separation.
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Observation of emulsion droplet film thickness and extractant in the liquid film
M #h4E*. Micheau Cyril *, k¥ #&E*

*HABTOUIERGEN WEREI e 5 —  BEREIE L — 7
B

BOEOREERED 1 2 Th 2 EBEROLEMR(EHEF 2 7 4 0iifb) Do,
BEEITRORKH - VA4 7 AHifioE R 2 M bR b Tw5, BRoHRED 1 oTHh 5
BT, BV A 7 riesBu I Tw 3 EEAGHENch 5, hrTdbTvry
av7u—(ERkE. Zo@EnEHRERICXY., RoromHRICE W THEAEENED LT
25, EF ko @EN i O BEERE O RIFIZIH S 22107 > TE 53, BUIR, EF Ko R IZiHiE &
KM DOTMAEE 22X 270 L, BiE S ORI KE CIKEFEL TWwb, £72, EF KICR
53, A L KM EZ RS T 2 AR R . ST oK (D U < KA o i) A3 H ROG
BThbeEZLNTVEHDD, Twbya VliHOREE & fhH o BEERE © BRI % S 13
R7zPlE v, HEEE X SO OFEO AN e fgic X, hE/ KA 0 RA KRR &l B
REDBAREZ ., DT L XV CTARENICHET 20ER DL EEZT0WDE, ZOXI REREHEA,
B~BEF /A= VORI EBA 7 — V285 T 5 2 L ICR T 2/ N AiLELE (SANS)
RV, iR ECER Lz~ vy a VIRHEO [ 20585 2% T 5 2 LT, IRHORE
&, WHEN O F OBHE - S5 REER ERMWICHEM L, it osEttae & o2 S & & A3A]
AL b,

AWFFETld, EF REZ B X ¢ 72230 2 HBAH CHER T 2HO K 2 3 WEE. WiFEN O
A OBHE - 2OIREZ NS 2 2 & #HIME LT, SANS EE %2177 - 7z, S DFEERTIE,
HePE /N A HGELENE IS /NVRME U 72 EF 25 2 /8 L . SANS-J i 5\ T30 2 T ik B & FE
LUzo PlaABRDOFER. BT X 2T £ — 2 RICK 2ERVERR R COFEIIH 2 b DD,
URZENDL L THPICHERETH 5 L 2R L7z, 5%, iz ENSZ LTV Yy
a2 VIRHOEE R ISk L E2 b 5,

FER%RE

SANS-]

EaRE No.

[1]4F1 4 F£E D569 [T~ a v O RE & ORI 310 2 il 5 o 815

- 100 -



JAEA-Review 2024-037

~ 7 ulYEo R 2MB TNV OF ) BIE#ETT

Structural Analysis of Egg White Gel with Different Macroscopic Properties
in nano-meter scale
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Neutron scattering analysis to understand the aggregation behavior of uranium hydroxide colloids
under relevant conditions of radioactive waste disposal
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Installation of 3He-2D detector in front of SANS-] flight tube
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[1] T. Kumada, R. Motokawa, Y. Oba, H. Nakagawa, Y. Sekine, C. Micheau, Y. Ueda, T. Sugita, A.
Birumachi, M. Sasaki, K. Hiroi, H. Iwase, “Upgrade of the small-angle neutron scattering
diffractometer SANS-J at JRR-3" /. Appl. Crystallogr., 56, 1776-1783, (2023).

- 103 -



JAEA-Review 2024-037

EaE No.

[1]14F0 3 4EfE 1408 [SANS-] 3 X UF PNO @ & FEL & %4 |
[2]4F0 4 4E 1564 [SANS-] & PNO & #fj |

- 104 -



JAEA-Review 2024-037

I—YF—XI—F4 V7

Y RXETHERRINER

e HM3FE12H1~3H
HAFWHTFRISYERFE 21 BFESR R A v o4 v
EH FEAL U . R FERER. BB miz. B B, |2, SR
]
“MLF BL15 Kl & JRR-3 SANS-J iC 1) 2 Rk BT IC X 2 FE T HEEGEL K 70 70 i T
O (KR £ —)

e HHMI449H26~30H
International Solvent Extraction Conference 2022 (ISEC 2022) R :3a—5 K
Yuki Ueda, Cyril Micheau, Kohei Tokunaga, Tsuyoshi Sugita, Kazuhiro Akutsu, Ryuhei
Motokawa
“A Fluorous Phosphate for the Effective Extraction of Zr(IV) from HNOj Solution:

Comparison with a Conventional Organic Phosphate” (I715H)

o AHI4410H
HARBETFRIESE 22 BIFES R 3R A v [ ERSHEYS
K& FEXRES, iz 9. B FEFA4, FE &

€~

EETRALYIMT LSRN R Y IR T 54 AV F OGN (K2 2—)

- 105 -



JAEA-Review 2024-037

T B A LS o BFRE E R I

Ofti et RS --54 £
WEREEHE (P74 T ra—28T) 204
JRARIE A R34 1

BRIE LA RES Pl 1%RE

P NARGELIC X 287 —2 L 7 b u = 7 A HHREG AL
KDt G AT

e - MR

WA 7 A — 202 HeD @1/ BOKYEA A v i/ 7K
DI IR DI

ft] | LR

SRR —dhH R 1< 3513 2 AHHH b O EEERE T

PEFEBAH O HFEAT

ay b I AVEREERHOCEEZERY) 2 F L v o RS | IR
TG I X OGRS AT
e INAEBGELIC X B RIRE DY) O B SE R & ST RS

Ji Q HEPHAIE I X 2 BREIFE ith AlELRE PN D 7K 50T D b

NEY S SRl i

HP e/ NAREL 2 T 72 AR TR BERE e 0 S AL Y A REHI

RIRPEERMA / R—va v
v R—

H BRI 3 2 RS RE 2 A T 5 =01 1 e v D
FrE

TIERFRABE

2 v b 7 R PEFUNMPETRGELEE Ve ) ARG T
2 DIMEEREMER]_ETRICBE S 2 1F5E

e = 2R At

TRAEEIC X 5 TARIRA A DHED 120 DK O
¥l

REL TR

HEr/ N RGEL & T 72 A7 TRTBERE e D S Lo A R

FIRILEEZERAN A 7 R—v 3 v
UV Z—

HAEAER S Z A — 2 9 DBRS 5 001/ BUKYEA A ViR
5/ DI LRI

] LR

T NARELIC X BB A ~A ) v C RImmEs O
TEAET

BRI E R TR

T u— AN — | FHERDIER AR ARG O | FHERE
THRE

HP e/ INARELIC X B RINETEY) D BERIm IR Tl FRRA:

H e @ I3 2 BRI EE 2 53 5 W MO | TEERFERFb
7

X v b RMERCNS 2 RINEEY) O TEH DR FHRA:

- 106 -




JAEA-Review 2024-037

BRI LA EA I H RS
EBE LT VA4 MEICBIT B A Y 24 PRTOER | FEES Y
Egiii
INEHPETEGELIC X B BEEFUKThCo 75 R F v 24 | AR
oz DG
KPR TR D 7- 0 DB & 2 OGO | K
=Ry F 2 HBNICHE L2 Y L v 3o X —¥ D | REFIEIIIHRE
TEEfRT
Wil v b7 A b EFF T NAEELIC X 2 REHEREE | SR
AR OE S IE
a v b 7 A MERNRETEELEE W2 T L/ Y 4| FEERYE
INH—KRY T Ty I FIERICH T B T LPGEE DA
2nk b7 m y 7 HBEGHROEKREICE T 2 EL 7 + | LR TEKRY

oY — L IKOFRAE

PRALKE R B E I D IR IC B 1) 2 7o b v RES
ADIGEA F1 =K 2

1T L F — DR G TE A

HPE T/ NARGELIC X B 3R C BRI R IS B 1 5 BEE
ST

PEFEBAME A HIFLAT
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HPE TG E 248 RESA (X, A B o itk Br#iETH Y JRR-3 & — Lk — LD T2-
1 F—PICHEINTV S, MESEROPETRITEE L, REDRYTH Akl ORI Z
dun ANFHRETOHEZ L &34, Bragg DRIITEMH QduwsinO=nl) ICX Y HRE SN0
FiAm20 2ZWET 27200 ETHY, CORTM20 OZLEZHET 2 Z & T, M THFRE dw
DEAL, Thbb, MTFOTH cwEBMETLIL0TESL, Lo T, FHETFICHHNEX
JR 7 % R R IR & 3 2 B RICIEHEE TR D . P O BN T EERER LA 2 & T,
B mm 2 HE+ mm A — X — DOMEINERD O3 4 - ISR EE % IERE - FEEfkcllE S 5 2 & A3
TE2M—DWEREME LTHONTWDE, b, Zoffis oMESEY 2R e L 2EEI0
NHEZML T, miERE. mfEEE. BEEmtz B L 2B R CHEREHC KR CHEL <

o —HT. MRRESLHIER 7 = X LR T 5 5 2 Tld, IS ZHE ST 2721 T
mL HEDT A O6F)) CEAMM. BRSO MEHERE T2 EBMICEHES 5 2 L b E
HThd, ThoDfFlzelssd > 2T, THTREINEZAEN ZFERTH Y. ZOENTEHAED
O, MEMMBE T DS 7 PG L ERRE & OBIfRE KD T RO ZETE A 5 = X L s TS
ANZAL %R T 2DICHEL TWwWb, 2O X5, FHETHEITEZ. RIS ICHE D < BEED
oS D A % BTG 3 2 IG T EHIEESE 72 T 7k < MR O B RRIE CRRRELE R B2 iR L 72t
B LA 7 E~oJbHB I Tn 3
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AT — 4

- B KHEFE 0.13 nm O~ 27 AW = Ao AR
- JEHIPH : 0.155~0.19 nm

- Take-off fEE#ipH : 70~90°
clRAE—LH A4 X 20X20 mm?

T/ 708X =X

c BTNV PR SIE ) J e X =&

- [110] =& 1 YT L 7= Si(400)

15D Si v ZA—=0075 T DD N7 v FRERK
« 7 xoy—>FE 1 250 mmb X 15 mm» X 0.7 mm®

c %y FEX 0 10.5 mmt

- FIFPTRE 72 S5+ (004)

R as

- SHel XUtk gr

- B SEIE ¢ 100 X 100 mm?
- R AR - 6°

- FHRLHEIPH ¢ 0~120°

B2 7=

- MiffafEE © = 700 kg
- X-Y ##Eh&E © 2200 mm
- ZBEE  £300 mm

- T EREREE ¢ 4.9 105 n/cm?-s GREMZIE)
- TR ERE (Ad/d) @ 4.6 X103
HPERREHE S Cd A Y v b (CAEHED

7Y Ta ) k=2 (L)

CHPEMRRE  2X2X2 mm3~10X 10X 10 mm3

ABERE

7 a) A—% (0.5 mm. 1.0 mm, 2.0 mm. 3.0 mm, 5.0 mm. 10.0 mm)

AAT7—27L—Fn

/NG RGBS (RORATE + 5 kN)
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BIEBF

BURE X B & st F 2 SRR IS W 7 h DR ZR A I RECE © RIC N f#tT

INET, A—=RTFA FRAT VLA (SUS316L) D/NOEEEEREEE OREIST 3
HE SN i, 2Ol PHETEHTHEEM O%LE, MRAEIKE Wz, v —
MBEEE O FEM RO 2 RS2 C LN CH o B TH B, F oL BEHE XBRHEIE
Bl DG 6. R AR D 72 OIS TIRHli 22 NEEC H - 72, AWFFE TR, M AL F—K
e X #ric X 2 —EFOEE (DEM) % v <, SRR KB I 040 2 FE S HIE L 720 % Of
Fov— MBS o BCE BT F L ORCE R R D JG AR CRIRIS I RE) 1ICilii L7z, 7=,
PEHETICE 20T AR F v v =y ke VT, ZBUCHREE T OBCHE MR 1R O IS 3H < b
B LT T o OUERIRZ S & i< =ihic /I IRTE T o FeE il /7 18 Je OVBCE 4207 17 D SR IG )
SAEE R 7o, Z DR, EEEIBEIE OV — NS OFEM 2 IS s H S AT e b
IS EEEN (SCO) DRk L RIBIC O W THHAT 2 2 L 23 A[HEL 72 o 7z,

MP
wEEm, o |BESA, on i

-_‘; -.' . _-'.._.._" " ) [=] -
¥ -
o, T ﬁ
Oa

F—=ATF A4 PRAT Y VAMO/NORERGLEERE O 3 BTN

a
300

200

100

. 0

SEWE - R BR. S S W0 BESE B FANL e EE. Bul WUA. R
e« Mk} 72(4), 316-323, 2023, DOI : https://doi.org/10.2472/jsms.72.316

N7 AV EAL L DESTEBEN

IR OBERM O —~2THE 2 A v 24 b (FesC) BA =X L% HRT 5 2 LT, oD
WO REZHO 2L, HET L2 EICEH L CIERICEETH S, L2LAREL, X v &4
FOBMBEEEZ B ICH Y, ARREORES N H 5720, v X v XA T OB IL 5
KBTI N C WA o7z, AR CIE. EHLICk o TR I N ERHERAL <. YiEEED
ST X E A REGE L, EBSD (B EGELEIT) & & i EiTE 2 AT 5 2
T, —HHEMGIC & o TR S W LREGHM (LTBIC X o TRESPMTEE OF T I Biis 3 5
oz &) AL, WiEInF oL 7 v X L R EAMBE 572, chicxfL <.
833K T 50%DEMEOT AEMA 2 & FEMfICIH - T, (010)MHEESHBBTER S iz, Z 0
FER, 2 X v 24 POETRYEIZ(010)TH B AHEMEZE E H L 7=,
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NATR AV EAL T ODEBELHE

23 Mk © Nozomu Adachi, Haruki Ueno, Satoshi Morooka, Pingguang Xu and Yoshikazu
Todaka : Materials, 15, 4485, 2022, DOI : https://doi.org/10.3390/ma15134485
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HEFEITEIC L 2BERD LHTT v —BRHPRE 0T 256

Internal strain distribution of adhesive type post-installed anchors under loading

Bl AR R RER 8o B RN IR R B AR TR
W HEES PR R F e Ry R B R
*AARE TR MEBE e v 2 —  BEERIEITE v — 7
e E AT RTERE NIRRT WS o — 7
RURERRERSE AR
LEES

BERDLMLY v —3BfFgkia v 7 U — b E@EY) o flink - BRI I G 2 e B At ©
BB, FURMEZZTBBOEERT v I1—DOTADHMKERCFHHTE 2 k3L L <
WR\, ARBFFE TR, MRHCRS 2 @@ ) 2R I m et 2 MR L Sk SR AR &2 2
7D a vy 7Y — b NE O $RAT O O3 B Aa el &2 Ei L 7=,

Fig. 1 1%, 20 kN o 5[5k Z M2 72K D 3FHEHOEEAI CH LML INZ P65 mm 2~ 7 Y
— FHNED ¢ 14 mm HFH OO T HHHETH 5, 0mm 1200

2400

o TAFLTHUL—F
o IRFY

DEGTH O 7 ) — MICEDNII LD B 1000p b —o—1ATK - 2000

L — — XAl

BERLTWSE, ZEFLLC.avsZ7)—1roffb) 800 1600
Xy TH#Y 57T A IEEITIIDIAATZEMIC
40kN Z Al 2 72D O3 A A 278 LT % 93, #fiT
flCL oAV EEINTHEBEICIEHEED T H
ZIF LA ERE LR, —T7, B 255 A CREIKRT N
3KICOLTHT A I AR L ERASFEHERLT 0 0 o0 q w5
BY . BEEROWEE. av ) —F ROER e of Figl SMicANEMLEoay sy —t
P, & 1 BRI & JER RS B I 0T 55K

BID LTI LT,

|

I

(=)

(=)
NAOKVDureng

|
[
(=3
(=]

=

(1] & HHE. | BAL B B AR R, &% BE. )T ME. PN ORE.
KA FT. PHFEIREC X 2 EERD LT v — DEL DA OHERL B 2 K
PERIWITE, AAREEA L AMEREEEE, pp.51-52, 2023.09.

c-

EREE

TNRF, RESA

FaHE No.

[1] &F014 E K621 M LEMEDE G T v I —fid O F R omtRIc KT+ EIC B % Bl
iz
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8 BE oy BRI X 5 BHERS AT R o SE A REARHIE
Texture measurement of complex materials using angle dispersive neutron diffraction

*AARE T OO MEB A e v 2 — BEEREIE v— 7
B=

B 7 7y 2 AT R OBIFE A IE S B, JRR-3 FFEIF IC3%IE & 02 rp i1 el i
B RS ORI~ O ST HARE S T v 2, [IYTEEE RESA (3, R0 v — 2 %3k
BRg L. 5kl & [l & iz v — 2 o | A & AU thds (PSD) CHlllE 3 2 £ 5 o ol
PEEBETH B, & oGl BB Z Rz X 205, BAZHEAL LRI 7e 7 7 4 L
EHRAEL. =70 mEERD S e T MANKES S Z B TE BHUIERBIIMETL I LT,
—7i. BT ORFERF MBI TH o T, L OB EERT 220, HIE R
BRA B LMENDRD 5, F. NHEDR WGP L RO % & D EM R ik, BTy
—IDPEEVAEIT VDY, BEomEE RO BIcEl e — 7 3R EF L wrdinZ &
%\, 22T, WEPHITAKE2EZCHEAL RVHEITY — 2 2#IRT 2 HER I Hwb T
WER, E/ 7 v XA —2OMERHEOFRFHICIRARH Y, AEZHFHEL T P IEE 0K
RCHIERM DR R 2 A B 2, RRFREHNE % B3 % 720, WH T3 2 RoCKimE o dhifm
TR 2 V3 2 8T SROEE — 27 % RIFFICHE 2 2 8158 BT o 5 A L REBH 7 A3 B 7
I T3, RESA A EEHI G720, @R O EAMBREIE IcE I Wi nw e

EE D LIRS N,

BT D RESA HeffiBF TI1d, x & oD 2 WirEE L — F Z/#{k L. Rietveld #% ST H AT 2 B Y
ANBZ T, RV HoBITY -2 ICETNLMGMEEEREEL LB TEZ, T2, &
AL B DEHT 7' m 7 7 4 MICEE N B AEE TG R % RIS ENT 32 2 & T NTER ST
fiEdi (CaCOs, ZE[IHE R32/OIEHEARI O EAMBAME T 2 2 LICHII LT, S8, fhoik
fi e IER AR 2 W C C o FEEREL L, RACHEOWFEICIEA L T <,

FEF%RE

RESA

E A No.

[114F0 3 4EFE D487 [ 4y BUH h 7 | ic iéawﬁﬁﬂ@%AmﬁmEJ
[2]5F0 3 EEE K448 [ H0k o B AMRIIE i XUT 35 URHIR D 22 |
[314vF01 4 4 m&ﬂﬁﬁ%%tt»4vyw/m@@ammﬁﬁﬁkvﬁéﬁﬁQM@ﬁMJ
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HHs 27 LDOEA

Introduction of controlled systems

sl Her. fROCPEr. EAK S RSKRE B B
*HARE IR WEB A v 2 —  BEEREIE 2 r— 7
AR T ORI WEREIE e v 2 - RHBEM R 2 — 7
R

WIS BE RS E RESA (Fig. 1) R FHREFIEHBEF 0=y Fravea—% (PC) OS
DAN—= a v Ty TR I OBIER RICH > T 7z, -4 1 il > 2 7 2 (HIEEEH(TNB-
10), FI 43—+ v 27z (SD-8000) ¥ X O° RESA H#IE Y 7 + 7 =7 (Fig.2)) % 7=l
fEL. BnErfEibaioREICEIR L 72,

#EH(TNB-10)

=T

!

Fig. 1 IS HELEE RESA Fig.2 #lfflc 25746tV 7 v =7

EHRREE

RESA

EHaHE No.

[1] 4F0 3 4EE 1395 [RESA-1 OfR5Fa 5 |
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HREE ) JuX—20HEA

Introduction of high intensity monochromator

Fr I S S o/ RN /0 NI N N = 7 I ) &/ N
*ARE TR WEBE e Y 2 —  BEEEE L — 7
**HAET OUIERHFAERNE WEREIE Y 2 —  SRHEBEM R v — 7
R

JRR-3 ©—2LF—n® T2-1 F—FTiE, €/ 781X —Z@ICE T 5 b7 5 FrE
IEHT & FE L €L 35 &% 25%084 L 72, G I BIE 2618 RESA 1377 — IR 2 BUE L ClT
HIE 24T 9 2 b, hHETIRE O IEAR S CHEMNRICHELY KITT, 22T, L lkm
e, 7mA—% (Fig.1) ZHFEL, HM4FELVEANICE S, ZOME, Hi't/ 7 m 2R
— 2 H L RAET B PUETIHE X L8AUTOMETHML, AT 25135 L IcHh L 7= (Fig

2).
s 20F
LTNAY FERELES ol £/004=5 o
SIE/ 70 A—% Z16) o J < .
e L = . o L
o e 14r °s =
gm- ¥ ° .
" 1ok . N
[ ]
8- o \NHE/ZO0XA—4
150 1.60 170 180 190 200
HE(A)
[RIESM] 300H 7> b x6 peaksilE
5E St (p6mmsiF VI LE)
CdAYUw b :3x15 mm
ZYTFNLAY A—F 3 mm
. Fig. 2 HIE FefE] & 3% = o BafR
103 SivTA—(158) % T/347 v b
7 Toa—1E | 250 mmbx 15 mmWx 0.7 mmt
Ny PEE 10.5 mm*
FIFA AT AL (004) B3 E
Fig. 1 EigfgEe/ 7u X —%
fEFASE
RESA
EHaHEE No.

(1] &f14 EE 1537 [ Is 73l E 2 E RESA O % & OMRSTF ]

[2] &1 4 48 D538 [HETICHMIELE RESA D€/ 7 v X — X L Of i #s o & LTS
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2—F—XI =TV
HRETHERINZBR
o HMI3HEI10H7~8H
555 Al X SRR IC B+ 2 v v R Y T L R A v T4 Y
b OMR. RO Bul OB, K
“oE I E 2 RESA o BUR” (F15H)

e HHMI3H10H 14~15H
HASE2H 4 Mg - 565 - AR B o R 577 AT &G Bdafriftst &
N I
P.G. Xu, S. Morooka, T. Shobu

“Current state of bulk texture measurement technique using angle dispersive neutron

diffraction at RESA” ([15H)

e AM3FEI2HI1I~3H
HAPEFRARE 21 BFES R4 v o4y
i T N C N | NI = F7: I 0 /N
“HPE TG ) E 24 RESA I & 2 )5 TIE o BIR” (FAR % —)

o HMI3FE12H1~3H
AARPHEFRIESE 21 BFES RN v T4 v
P.G. Xu, S. Morooka, W. Gong, T. Suzuki, S. Harjo, T. Shobu

“Round robin texture measurement of standard limestone sample” (K & &% —)

o HMA4FETH27~31H
14th National Conference on X-ray Diffraction and the ICDD workshop, Kaifeng, Henan,
China.

P.G. Xu
Development of bulk texture measurement techniques using various neutron sources

towards widespread materials evaluation” (Invited talk, Online)

o HM4F9H21~23H
H ARSI 56 184 RIFKEGRH A S, R & LERY:
P.G. Xu, S. Morooka, K. Yamamoto, S.C. Vogel, L. Lutterotti, T. Shobu

“Texture measurement of round robin limestone using angle dispersive neutron

diffraction”, CAMP-ISI]J, Vol.35 (2022): 635. (I1§H)
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A 4410 H 26~28 H

HAHRHFRIAAE 22 BlFEa 1R Bk A v v EIRARES
o 7 S G N S T NG N /e NI =/ SN = ) /N
“IRR-3 IZ 1) 2 HEFICITIE OBUR” (RA £ —)

M4 410 A 26~28 H

HARP T REAE 22 [FES R wIRA v e EHESES

R P IR ME. AR b0A @i EA

“H RSy B - T I X B B E AR B A HARIIE 12 MU SRR D
Poster N0.29: pp.92. (:(FA % —)

AH14 411 A 30 H

2022 fEJE RANS > v RY v 4 A AL AR ZERT

FEROHRL RO Sl e AR RSk, BN WA

“TRR-3 IC 3 1F 5 IS T HIE2EE RESA % v 7206 HE o BUR” (H58)

SM 53 H8~10H

HASkH 2258 185 BIAEFHE AL 1N JUTKRYE

R P, AR FIE. Harjo, S.. Bl WAL AR BHUA, @ IEAL KT W
B NE #hif, g KBS, Liss. K-D.

“WERE PR < [0V 7= SR v U & O 72 SRS RRREE B flf o e PS. CAMP-
ISI], Vol.36 (2023): p.288. (IH§H)

AfI54 3 H 13~15H

2022 FEERTE—LF A TV 272 2% R o ITEEASHES
M. RO Sl Bl AR Aok, EVE WA
“TRR-3 IC 3 1F % HEFICITHIE R E RESA OFHK 20227 (FR £ —)
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Th B A DA o SRE R SR I
Ottt HERE - 11 #F
REHERE (F 74 T7ra—2ET) 24
BRI A -9 1
JRRIE HH FHE L
Microstructure and residual strain in induction-hardened high-railway

S38C steel axle using neutron diffraction

P i RE
Chinese Academy of

Sciences

Structure and damping capacity of TRIP high-Mn steel

Guangdong Academy

of Sciences

Residual strain and texture evaluation for high entropy alloys with

Hebei University of

different initial lattice distortions after various tensile deformation Technology
HrERR IR I K 2 MTAEREER S P SR D BRI THIE TAasTAT 7R
At

HPERRIETERIC X % SCrd20 HENEER S OB IG1HIE

TAarTAT 7
PR N

TRl ~T Y v 7 D@ JEEHEE ANEREIC B 1T 2 HEE ANERS & ERE
HICTTHIE

et T v Ty 2
Z

R ZIHIE D YRR IET 1 o3 AT HIFE BN DR FE

JIeEE TRk A4

IR FRIIE DFREIC 1 0 AR BIE BT D Bl (R A

JIeEE T3ERR At

REFETEE W~ 7 AL T LEE/ TV = LESBERITE
M T 2 5 IC 1T

LR TR

OaE A AILFFHRE 12 7
FEA KENN R HEREE

RERA — AT FA MO T OREERIFEICBIS 2052 | UK

HiAR DR 2 B L LT v 71— DA A R EEFTIT

/NOEEBCE DIIEIRE IS ) DIEHT RN

FR TRV — D & T & ORI TEIE HHE R

HREAHIBZ RO 7 L L =7 APREAEOPIEFICHHE(TNRF) | #5137 T3 m 5 H
M2

BT LTT dERNC X 5 3 ROTEMEREA I O FERINE & BT NI

F2HARLTT 3ET 4 ¥ — I X 2 BESEM O FRRAIC T 1E NI

PRGN~ 274 > v LS LEM O 3 7 v illiflids 7'V AP | SRATERSLPE B E

RIS BN B S 5 FERETSE R

JEHREBAT IS K = v 2 Y — b AR O IERE R L FORHIRERE
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A KNI HERRE

PNV T R R BEA S DITUET SRR AR
FEMRNC 351 2 HRURG Sl D 2T AR AT R

/INRIPE TR RANS (2 3510 2 ST HIE FHI IR D 72 0 D RIHIAR NG | HALAITSERT
JIANE
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2.8 PGA B3y BRortrikE

==
=

E% K SHA

Bz

PGA 1%, #kHcHhME 72 U TS S N2 01% v E 7 v~=v 2R CHET 3
CX b, kot EMR A IEWIE O T E 2HEETH 5, PGA 1384 7t % [FIRFIC
*ﬁ,‘jj'c’g %R I oy TR L MR TR WAONTHEE 255 %, B y MO 03T 2 2 ek (3R
AT L 2272 R COARBEE IR CRD ANV 2770 v FORWER OB TH 5,
REHIEERZ T e QliIcd e TcE, 1 g BEOHKIKE Wilklo S 7 40H7ic b ik
IR TE 5, Z07z» PGA OJSHHIFAIZIA <. BA. iy, BREREL i, MRk
& o EMbTHIATE 5,

WHAKREXBICRAZETGI Ry F2HAWEZZELSEEB O AT L4088 A3, &k 14 {#
DRk SHBI O EEIC R o 72, ZHNICK W 2 —F — D EHITKIGITEIR X Nz,

HEFA

H TR Bt 7R

PRI R A =0.145 nm

y#RARZ bux—2— | Ge Bitidgs n B HPGe, FWHM 1.75 keV,
XFRRHIZNEE 23.8%

BGO # i &

HIEE—F

VN, av Ty TLyvay, R
7 —

HeL 5 557 P He. CO,
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ARIEREE

HEIOHT S AT 4 F7uY7L—LARRICBY TFbhiz
FHBl, KBTI FEP 7 4 VA TEHL T
W3,

HEBH

1ix7 4 Vv v oiEsh< 3 (Taling) FOKMGHTOFITH 5, KANIKKO ©— 27 %R
L. $kov—2 bER L0, ZORERRET 5 L CIEMARKBIEER GO N5, FFER
FETIEEO/NRERIE TS EOKRAHFHINTE Y, 2 OBREEIGEPRANEMEL 72 o T
Wb, L2 LIERO O EVHUECREEFAE S TON Tn 5 2 L I3 T, HROREIT DD -
TR, iR OKBICH R I N IO FRHE, &3 & 2 KIRE O 7= o m otk
HET 2L HL <, PGA DF 25 L T\ % (Osawa et al., 2011),

.‘E‘
% Tailing
=
|8
<
E
2 | He standard
(8]
g
Fe
200 300 400 500
Energy (keV)

1 740 voFEghi 3 (Tailing) HDKEHTOHI
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R OEE RSB RREL T 7Y ik v RIREERIE OB

Development of accurate and simple method for determination of boron

concentration in metallic fuel debris

S|E ERY ORE SAM
FIUMRFARFABE AR MR T A28
AR IR WERAITE e v 2 —  BERENTE v — 7
B

AW, AR 2 T 2 FCEE L R 3 8BRRE T 7Y hAR v EDric
B3 29 CH %, MBI ERIE L L 72 “BRELT 770 "o W8ty - AL 2R ZfHE T 5 2 &
FHEBIF OB DR 753, BET 7Y otk b dESSESGERR I E P L, Z 0% R % &l
Wiz EORRIEDPT L CTEHETH 2, REBET 7Y ORI ARAZEZL, 2 E TOMSEIC X
b, Rtk vER B EHIEM & LT 2R (g KRBOKE-CERF) oa. BRE
T7VHICREREDOR Y BRI BETNT VD EE 2 5T\ % [Sumita et al., /. Nucl. Mater.,
2021], & v FEIIET 70 OB - ALFIRHEIC KR E R E R RIT T 0, ET 7 ) Rk
TS & S COM T 2 Fikaske 5 T % [Sumita et al., Materialia,, 2021], & & A28k
VREIBILETH 2701, BFOBEETERECIBEICERT I LPARETH Y, BFED
WREEHTE DS K S, 77 v 7Ry 7 ZMICER L, 07 - MERE ZBET L Tk v ol
RTHh b, 22 CRIFETIHRET 7 ) v RoFHIREERIEOMAE T 72,

A 3 4EREIE JRR-3 ICKBEINT W2 PGA ICH T 3K Y EBNWEE 22 L 72, A Dk
REAEERR 2 RFICHIE L. PGA IS TN TRE Rl B h 2 E L 72, R4 XA T
VL AR & RAL R T E R B R AEEGRSE LTS O 2R T 7 ) BRI R R T #
% PGA THIE L 72, AW FiETH 3 ICP-OES iIc B 1F 3BT 77V K ik & v 3%
SIMTHERE % AT L 720 BIE M WTZE I B L TR X 2 EER T°H 5,

ERAE

PGA

EaE No.

[1]4F1 3 4EE D399 S5 0o 2 &8 R IREL T 77 ) vhok v SR & Bk D BF
[214F0 4 %6 D553 LEdikkeaisd
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HERSNOE D BNFE v #R T

Prompt y -ray analysis of extraterrestrial materials

ZASE I VNN B S =1 N 73/ S D
AR ORGSR MEB A e v 2 —  BEEREIE v — 7
FRIRIIRSE, RO LR

B

INREBEEREICET 20N EKEY) 2 v 7 v oS B8o/NKER B E NHICD 26 Lz, 130
S 2 WIS X OB T b, MERKXELED L0 F— 41 Tlk. W15
Fro—Bie LTI ot VliRE X O eiTv, RER EDOITTHFEROIFMIERBICKIIL, V=
7R Clay P74 MGECHKTHE L EHL2IC Lz~ T, BREEACIav P
APXOPBEICENZ LR FR LT3, Cl 2V F74 Fid, KGR FERITHEM (Solar
Abundance) % RET 5720 DFMEL L CINFEF THHAINTE 28, 5%I1FY =2 v 7 vilkin
ZNICEDL LRk 20 d Lt v, L 5T, Solar Abundance Z FiRET 5 ETY =27 7 vk
FHC B EN 2 B LHROBRE L EMICRET 5 2 L1350 TEETH 5,

A TIE, Vav 72 vidBoKBRREZ EMICHRET 27291 PGA ZHWTH%ZiT->C
W2, BERRE 2 EBASEIC LD JAXA 2RI NEY 2 v 2 YRR mg &b T kYA
D7z UEICITEREZE T 2, F 3 FEIHENRE 2 2MEFEOBEA Clavy F 74 %
ATt zitve, ot 4 FRBEBEAZEICIVAFELE) 2 v 7 vilBloath T2 72, 48
XV BMOMAR ZHRCTEZLdH Y, A5 FELFIZHE Y =2 v 77RO 2k
s 5,

ERREE

PGA

EHaHE No.

(114540 3 4EHE D402 TEIFE y # % FH o 7 HIERGIMIE D 73 #7 |
[2]4F0 4 2 1562 HEEH Y EH
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BNFE y #R53HT % P> 7= FERSEE R He 43 A
Isotopic ratio analysis using prompt y -ray analysis
K A
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Maintenance and upgrading of prompt y -ray analysis system
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Basic study for evaluation of long-term adhesion characteristics in post-installed anchors
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Development of high-resolution neutron imaging using multi-pinhole collimator
R SRA EH =8 g "1

*AARR T IWHFERFERR MERFIE e v 2 —
B=

TR X BREE OB L IVE & OMAER R -0, ZnEFHLEI7 VA7 T 7

A IR O E RIS IFRECTH b, Lo LHPETFRESIET 2 2 & XffH cldh vz,
WAA A=Y v T OEBMFREIZZ NIZE R R, Z2TAFY =7 LRICEROER 100 2
7a v OuNE R ERT7ZH D% 2 BEFATICHER 2 Z & T, fiid THEW L/D o fre — o % 4d
&?5%&%%fbto2&@ﬁFU:7AW*mﬁﬂAm118x8M®A%ﬁitoMIﬁ#

CREECH > 272D EBRIICY AV —DWA LT LE o7 RAE22OTETCLE 27225 62 HD
/\Zz”:ﬁaﬁ J2Z LI LTz, LRI T == 0o T LE o7, TNETRICHITICE
BT -0 SR T oM 2GH L, K% 7 e B CIEERMEICETE T2 2 LI L
Too XoT2HDa ) A — 2 DMHIIE 34 TS 205D v, Tk TNRF ICFEBIAA T
HEFREET 25089 »pOEREITo72, ZOME, FHETFR 2O F) =y 2o R EHL
TEWHTECERL T3 2 LRI N,

a0 2800
(L L L AN 11
o0 SRR
(T 11 B LA

K ~=AFEvyFs—AZ@EBXezplri -y

FER%RE

TNRF

EaRE No.

[1]4F0 3 EfF D406 [ Frvdk—nal) X — R %o =@mOfReehE+4 A —Y v 7kD
B % |

- 132 -



JAEA-Review 2024-037

HiEF A4 A=Y v AR ORR

Development of neutron imaging detectors
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Development of Image Analysis Methods for Neutron Radiography
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Analysis of Changes in the Distribution of Water during the Drying Process of Dried Sweet
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Evaluation of simulated concrete material for verification of THz wave imaging technology
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Visualization of rhizosphere structure by neutron radiography
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Development of high-counting rate neutron detector using multi-anode PMT
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Introduction of CT imaging system
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