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R —m. ERO #E. RE AL EH EES. B BHd. B EF (. AKKET., 2. AhAT. 3. &Re
W 43T a—Sa=7>y)

10:55~11:10
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SRARFERAV-KRESIFRTESE

~ELY) & DTN O IEEMBETFIRREICH T DNIWBZrERKDKE TN ERE~

*HE BE . WA SHE IF AE. AL —RA KRBT BEREN )| KB RERRS. R2A ¥
6, A HBO (1. AABRT. 2. hAKIET, 356Kk, 4.JAEA. 5. 8dbk. 6.QST)

11:10~11:25

[1105]

2Ny B TNIBEBWLHD S AW EERD b F 7 LFESDHEAZE
#5112, meER, Kiex=12 B KT 2 AR B2 (. KR, 2. 8FX)

11:25~11:40
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[TAO01]

TILF YU S5 XX —FaddeevIBiiIC L 31T — X DL

1. 52 ERAEXDHA

T g Bi T TR BAL SR K201 KXEHNAT. 2. ERIERK)

10:20 ~ 10:35

[TA02]

TILF U S5 AR —FaddeeVIESRIC L 2% T — X DA

2N ITLEDFHRTODCS(HyYaRIGICHE TS F O RIIBER LSRN

I B e . TR FEHI(. mERERK. 2. KLESHENAT)

10:35 ~10:50

[1A03]

BHFRRRICE T 2T EROESNED 5 T OEBEN DL

*ERE KA NF B FEHL B ER. BRAFF (. BEAL 2. BiLKAL 3. NAT)

10:50 ~ 11:05
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Study of nuclear data by multicluster Faddeev theory
L5 o & A R DR
1. Background and fundamental equations
TTHE U, RAL EFR CEER WA (R PR
Uikt NAT, 2 AU AR

BOR PG T D RISOMEDOT — 2 235 256, 7 7 AF—28T 3 (KROMSE T3 HHRR
LW OGN ANRGENEZ N, 3 K FROFETIIY 2 b—TF 4 U — Rz BT iRRk L7272 T
(RO —FVEDNPRFES VT, Faddeev TR L FRHIN D8N T RAZ MBS BERH D, AR TIIZNETS
Eo RO E SN TE - Faddeev #ifn%a 3 7 7 AX —RITHRE L, BOWEOKT —#5IHFIEL LT
ML DL AL T2,

F—U— R T =2, SURBBUR, 317 72 Z—M <~ VF 7 T X% —Faddeev i, MR AELR

=l
o

1.

B
)

BT — 2B W CEEMMEDOER AT 2 T 72 ORI E S H W O D 2 &RV, Wik fE 0% i Tl
IR 2 PO SRR & PR O R 5 2 I 2 TR DMERER e R TR & LT L TV D,
L2rL, o)) CHRERESHOE RS TKE, BaRAERDH»ES T 2 PHEmFiE, 7 7 22 —iEo
B LTV OR G D S RO ORI CIIEN S IT R BN MLE L /e 2, RO TlIhiE 4 4
T TARIREND o TAF—DIGROHEEICRE B E LT T ENMmon TS, ZO7Hikn
BRI, &5 WITRWERB G4 5 56 Tl 7 A X —Z AR ESR & 2 ]SO IERA N/ Th 5,

3K RO EBZDGAE. vab—T 4 U —FRERAZHEMIZ 3 KT oY L RICHIEL, @ OB
REHDO T THRWTEN—E TRV ERMBNTEY, 3 KOFEXEZHET S5 Faddeev FREAD M
EEND, IHITEGT 2 RROZ R —RAFRID K U SLT2 72N e DT, 5y 2 R O M BEL 2§k 95
on-shell OHZEM 7T TR, HRELKIRREDO =RV FXF—D R 5 [off-shell REE] @ (F%h) MHAAE
HAMMMEE L ZND08, 2L 2 KOMMERELOMNT > B 721 Tl =— 2 12D D Z I TE R, 207z
WELFEM) 2 (RE% 11 % AV IZ Faddeev BT R I A F v OfEE = /L F—& 100MeV LA ED n—d, p-d SHPEEGEL
OAESA A CTE T 3R OMBEMENFEIR S LD 70 & 3R RFFA OBBELRET 5,

—J5, 1989 R HIBM A N R STz & OREN S ThH BEEL RFFERTOIVES W DL 5 0 bk
A ST E 2, RIZICHIEZR R RIEE S TRy, BLRTE 0 BRSNS Pd Z2E w3 2B 7 28 2 L C
WX T2 RN ER SN EMEINTE, YOS TIXZIUIEENTO 3 (KRLLEOFBICA
THLOL ULMRIRTERWERTH D, F 5ol CIREBHRNEIS & TN B R B BAN BN s iz b
DHELHDH, ZHDDOFEREMINT 572012018 3 KR DG & BB ICE Y ] 5 BERET D,

ALY —ZARFTIE, TTARBECHEOE R EET — X FRICEIT % Faddeev HREROEFR A FHH L, K
BER) 72 7 RR A, HECIRRE I 33 2 BB R O 1l 2 7”9, fo < SRR CHRBME RAEZRL A IREICE A L 7= fE 2R3,
2. BtEFE
AAER AR R CTERAL S 7z Faddeev HHRERUT K 0 HURRIRAE e OVEAGREREE (BL0G) OFHHEZ1T 5. WEIBIEK
DORBERENVREE & LT T/ — B2, BERA R LT Jacobi ZHAA MW, kAkic L 0 EBHERIK
KRB (1. ]. Thompson et al., CPC 161, 87-107(2004)) . #tHf] & LT ®He (=nt+n+'He), °B(=He+'He+p),
Be (=n+n+''Be) R D HFH T F /L ¥ — L) LR EZHE LERT — 2 MmO T L OFER L ikt 5,

3. WEmEEBORBE

~NF 7 T AL —Faddeev FRRAUZE D SEREISHER 2 — REHfH LET — 43 ROFIEL LTA
Bl EESEDLTETHD, £/-. TRAXT—HE L TOEREWICER T, BFEANEBAEBZICIHOVTE
NP EE DWW iEim T BT 2 TETH D,

*Satoshi Chiba', Shinsho Oryu?, Yasuhisa Hiratsuka? and Takashi Watanabe?
INAT Corporation, “Tokyo University of Science, Noda, Chiba, Japan
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TILFH S5 RB—Faddeev BRIZL DT —F DR

Study of nuclear data by multicluster Faddeev theory
QNG O LTS FHRTO Cs(Hz, v)La RIGISE TS P RIIVER ERBMEFRH
2. Tunneling phenomena and conditions for ultra-low-energy Cs(Hz,y)La fusion reaction enclosed in Pd;,-cage
AL WREY, PR S, SR BE . THE B
PHROCERRR R, 2Rt NAT
12 fE2> 5% Pd FE53F 1 TO 3K CstHHH SRORE UG A, 0. 1fm~10nm [XHZ 100 Hrk5HE T 3 /K Faddeev
HRAT RIS VY, ZOB5~6HORMERT v ARHANOND, 5FIA AOEHTIZEL LT
AN CstIHH ROEEE H 2 50, Z OEEORFIRE = L F —IREED G m S 7 2 S IR EICE) >
Teo Fox OFHHET, DEFIREI =R AF—EN] 2 TJRAED 3 LI YENL) ST 2 F 4R LT,
ZHIEERY bEISTHFRENOEIRE~D [ h R VR) 28R T 5 TR = 1L ¥ —HERL O F(E
EEWT S Y, FHELOIIBCREME I OFEL TE LTV D NAER TIILT L b RIEEHE 3 (K03 A
AT = TIEHRWD, ZHUICKY P RVRIRORISFRIZSHTRIEIES 5 2 & 20z Tk <,
FERCTIE PR VBIRMB & 50 R EBRPFITHEM TE D L LT, b AMREEE &ML wm T,
(227 v 7] ¥Cs Cly, hv) P La"CH, v ) "'Pr BATRETH L FNTE SN D,

F—U—F: 7 =7, WIKEZRELS, KIEEE—=(K7). Faddeev Pl

1. S

FIREME &5 ) MENERINTALY, FIHOERERNMZEFEEINT, ZOMEICT 3T F
—TRRFEENHNOH, HRTIIRR IS ZOFERICIMV A TELL 7L —77132 0 0 0 R b
FOSTIIRE Z DSR2 WREIE NEALZEEELE, SRLARNG, ZOERIT y g, HHErikts e
FHREZ R SRR O E D HE SN WFEN S TRIEEME ] ORAEITITEMG N <, FITRROFA
ITENEZHATEZ A MmO E RV ERTCHLETH D, I Oim D5 — O BRI b RO TEE D B S
FIA~D N RVIRNEIR TR Z VG008 902 58 ZORMEIIEREE N £ 5 L TR O REKE
FTEBELRVDON? LWNWIETH D, X IIEMEOTLREEETH 5 HiEERME ) GRITENBEZME,
L—W—Ea) o RS RO TRREEREG ] OB E R EBFIT O —EDOR R E S, A%
FNTELH LW LHD b OMKIREZ# G O EBREM T2 MG T b0 TH D,
I, BT MBREE#MEG) 042G TEIRERE ) & —REBTOREL2 DML TH D,
2. BtEFE

12 @5 A% Pd FE3FH TD 34K CstH+HH Z DR GRS A, 5~ 6 HORFERT v L2 H, s
[ 0. 1fm~10nm X[ % 100 HTH5HE C 3 1K Faddeev HFEAT—%UCHE< , 1A L Cs—Pd g 2. T5AIX AL TH
HETH, BEORT vy IO 34 4Rk, @344 MERNF, OA A -BFHEESJIRT
YUx L (ZOEE, ETEBEERENORO T Csly 70O IEEIRRE, FH—HhilkEZ2 HB T L2/ A&
FEEMAERO/NRTZ A—F23RD), @la OREIREZHET 5 3K () 7,
®1 28D Pd-3 A4 AL BXKBIFHT, FIZ, 6 FBHDORT vy L TCOFLNDTFE LIZ1pm LUk
Fio SRR B & Vw5 V2,
3. WRELEBOBZE

Fox DRI AR TILT T X~ 248 2. IS ADLFRIFERNICH LiIAH TW5S, M ~27 Oa1EE
WG C7 7 A< &2 LAY, L—P—ElE Cldr 7 X< 28/ MRENICEA CiA) 5, It > TRIKIE A
TIEIBEME DT T A~ BRI G THRNTO T 7 A~ BT 8T L REL2DHDT, 6 HHEWRIKIE
TH ST AREINIAT « RADNVIZET D, - T, EEAND CsH, 77 A~ DJENXREZ 1 FEIZT IR
AT« NMADMTZEL, KISRITEEEMEOSE L T2 b K& D, 0O L ITEIERE R
A DOFRISRPEIRERME & O ELZR L TWS, Pd OSSR (180GPa) M= (44GPa) T/ F-FEMN
HERDLFIFZZIIS WD, GIET 7 XAPRENORANTFIIEVSE D, AT 2 ENEIRZEME
OBHAELFLL TS, - T, WKIRZE EROL T BEIIREAH L EHIET2ETHDL, £D—
DIIFEDEEZESL T EMOEND DOYAH L EME - TEEFHREEN KD, £0 IdEEKEA A
VCHE R ERIGA T Z L TKFEA AU BB TEL <, v AT 2 EOEA KOS FERE MR 5,
BE IR
1) T.Watanabe,Y.Hiratsuka,M.Takeda,S.Oryu,N.Watari,H.Kakigami,I.Toyoda, J.Phys.Commun.6(2022)045003
2) 8.Oryu, T. Watanabe, Y. Hiratsuka, Few-Body Syst (2023) 64:89

*Shinsho Oryu!, Yasuhisa Hiratsuka', Takashi Watanabe' and Satoshi Chiba?
Tokyo University of Science, 2NAT Corporation

2025% BRRFHE¥S -1A02 -



TAO3 2025 FEDES

EHFHRARICE T E2ZFREDESEY 5 FOMEBEA DR BT
The effect of momentum fluctuations in nucleon wave packets on cross-sections in heavy-ion therapy
R K, N R, T 8O, AU El, AR mE T
VHORRF AR, P HAERTE, NAT

BBt sy 8 /1% (AMD) E7 VA2 HWT, B IRROEE) &P b EXEESUSHTRREIC 5 2 5 5258 % 2
L7c, ZOESNERE S X ORENWmEOFELMEN LICHST5 2 LRI, HonafiRix. &7
— X IR ERL TR OREE R D72 DOET VKB ORREMEZ R LTV 5,
F——F : IPME T8 0%, RLTAERR, I, 2 BT, BT —
1. ¥8

HAF T X D iaHIE Proton % M
WA TR THIVY Bragg peak 124 %
B2 U 3 ATRE 72 ) & /) LET & &0 9
FEZ RO Z LB TERY | IEF M
~OBFHBER ST &N TEH, Lo
L, BA AT VFIPOSRBEMETHY . kb
I<HWERTWL BCA AT 7 T AH

SLy4 (Old)
—}— simple Skyrme (New)
Simple Skyrme (Old)

DDX [mb/sr/MeV]

\ \
200 400 600 O 200 400 600 O 200 400 600

TR % 5 2 R8s K 0 2Bk o Tl & Energy [MeV]
W LT\ D, TDD ISR T T 1. 95 MeV/u ® 2C(12C, *He) G233 1) B - E sy Wri
xR HWGIN S,

AL TR D SO FME 53 78 )24 [1-6](AMD) I Z AV E TO e & OWFFEH S SSWTEE O B — 27 5 & X
SHBETE, BFETERICHRTENREEZ/HSZ L B> Tnh, L LAans, BEFTEO PHITS[7]
£V b AMD [FHUHRLT- DR = RV —E0 55 & FEBRAEIC EL /NGl L T D 2 & bboo TE e, AWF%E
TiE, BT T WriE O NGBS L TR OEE R H X E2HEALZET VS Z NS 2 L
CHHBMEN EE2RA2 T,

2. FiREFLED

AHFETIE Dudouet B D FEBR{E[8] & DLLHL AT 5 728, 95MeV/u @ 2C+2C )i % AMD & PHITS Cit5
L7z, AMD TiZ. SkyrmeSLy4 tHAEAEH A H-GHR & PHITS 315 & [FIARIC R H & @B ERAFHA 220
FHEAEM[9)% AW 7=35 (Simple Skyrme) %4772, AMD T 500,000 7~ b DEZEEHFE 21T\, Wrkfb%
Kbrz, WatHRER IS Hivic *He £ O BB WEfE L X 112577, KXY AMD @ Simple Skyrme 7%
PHITS X ¥ & &M EWVKEE CHiEfEZ THIL TWD Z RN nhhotz, F-, EEEY L X250 5 LIE]
DOET I (Old) &H_THERET L (New) 1R RV F— 5 O/ NEG2Y SLy4, Simple Skyrme & 12
WEINTWD I EBbhroT,

SE 3

[1TA. Ono et al., Prog. Theor. Phys. 87, 1185 (1992). [2] A. Ono et al., Phys. Rev. Lett. 68, 2898 (1992). [3] A. Ono et al., Prog. Part.
Nucl. Phys. 53, 501 (2004). [4] N. Ikeno et al., Phys. Rev. C 93, 044612 (2016). [5] L. Shen et al., Phys. Rev. C 110, 064611 (2024).
[6] Y. Mukobara et al., J. Nucl. Sci. Technol. 61, 206 (2024). [7] T. Sato et al., J. Nucl. Sci. Technol. 55, 684 (2018). [8] J. Dudouet et
al., Phys. Rev. C 88, 024606 (2013). [9] J. Xu et al., Phys. Rev. C 93, 044609 (2016).
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Study of 230 MeV/u a-particle injection reaction using INC model

I ORRERY, ffE A, bl e 2
"JuK, 2JAEA

ABFGETIFELE MeV O o KL A FHRIZHT 95 INC B O R4 B & 3%, 230MeV/iu @ o R A
WSRO D B BN O EBRFE R 2 T D Z LIS LY a BiFAFDO T T 7 AT — g ViBEOET L
EHE LT, TOETT/VE INCEAICHEY Ad, ZOFFEER L R 2 i L2 MR L, 20
FERL, B L7 INC O FHRAE BT o b - AR BOE O B R 2 B < B L=,

F—U—F: obiFAS, THEESTWIERL, PHITS, INC %

1. ®E

JF 138 BRI H T D SRR O MRk D F% F T H B I 31T 2 4%IT < MR E DRI D 72 8 DKLk F
OFRFEER HITEELRHBRECH D, Z07DITiE, BRAANKINCBIT L7 77 A T =2 a U Rk E
TR OB A — RBRICBITD5DE VKT 5 EMRET Y VI BUETHDL, LhL, 777 AT
— g UROCHEREIIRTEMA STl 63, DDX (ZHEMOWmRE) 2R K < R T & 2 BRI I AT
L7g\, £ 9 L, INC BANIR= RV ¥ —0 o B - AF SR DDX ZHEE LB TE 5208 T
FTICHBA Lz, 2T, ABFZE T INC B Z W TET RV —0 o ki AS D DDX 2 FHH$+5 & &
BICEDFERNS T T T AT —v a VRGO E59 5,

Exp o
- . Al(w,’y) Improved INC —
INCL —
2. HEFE 10° E, = 230 MeV/u JMD —

—fR7 INC B R 7% A BB T OEA R L E 2, BOosE [\ W=F
AT & BRI T O I & BIIAEZC L > TRk T 5 E 2
F Tl B AT T ZIUCHIZ T KT O AR - FIHEHC R 5
DRT X M X DA ERAONFEZID AL TS, Z DR,
HURE £ 3% L —12 K BRI O & S RANIC IR AR TN,
Fiz, 7T AZEREOERNIDOWTHEEFD INC E7 /L &38R s
B0 7T AENO— KT OMWIE L 5B BRI A ST b S 1 )
BREARAL TS, Zor, BN TOmEBEES~O SHEEE | " GuideEnag (V]

LT3, Fig.1 230MeV/u, FHMAE 15°D
Al(a,0°x)[E D DDX D F25 il &
HET VO ERE RO L

3. R -BR

FHRRERDO—2 & LT Al(a,0'x) 50 DDX D FEBHRER & G R O 2 Figure 1 1T~ d, Fex 23BA%E L
72 INC BRI OFHERERITERFER 2B FEL WD Z R0 5, £O—J) T, JQMD 7 /L= INCL &
7L CIE 300 MeV ~ 700 MeV 128\ C DDX % K& < i/l L Tw 5,

*Furuta Toshimasa!, Uozumi Yusuke', Yamaguchi Yuji2

'Kyushu Univ., 2JAEA
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BO=FA&17 0o b

(4) CCONER—RDEHEY RFLEAV A —J T EFHEKE /' Bro 8@ A M ED BT

SEAE BER KR BB BERBL SR EZA Pl ENL FREEL Bk EES ik sd3(1.
. 2. JAEA. 3. BILK)
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*BFf 71, Georg Schnabell. Alejandra Martinez'. Arjan Koning' (1. IAEA)

11:45 ~11:55
BERIF5 B

COHERFHER



1A05

2025 FNDER

BO=Z&A7nozy b
(4) CCONE R—RDEHE VX TLERW:
A—T T EFHRHLE "Br ORELGTEREDRE
SEKIGUCHI Three-body Nuclear Force Project
Consideration of the optimal production method for Auger electron emitter 'Br
using the CCONE-based calculation system
T ER, OKE BBE, EAR B2 AR FZE il M2, TR B, ik 55,
Mt st
VHAF, 2JAEA, G ALK

BH =& 7) (TOMOE) 7' n ¥ =7 hTld, BEFIRRR SV THNREROERIEDRFHIE T
CCONE R—ZDEMR Y AT LAORFEHEE L T D, KT AT L& HWT, a ki1 F TORKL AH RS0
5 D?H% Rl THHA— Y = BT LR 7"Br Ol 72 £ L E Gt L7200 T, ZOMERE2®ET 5,
F—D—F: EFRMARL A—Y B\ UL, ZFEARUETE RS, Thick Target Yield
1. ¥E

T, et — Y = B2 DI L OIEFIRREATER ST 5[1], BIA ={&#% /) (TOMOE)
Tav e TR, A=Y BT 7Br 2 AW EEIESEIEEROER A BIE L T\ 5, TBr iR
238 HTHY , EEAIEANFIHA LTV, Fo, BEFBFICHW S o SR S L CRENRHE
ICEESTND AL LRIUE 17T ONm b y) TR THY , {LFHIEEREITWATED, aftéd—Y =
%Jﬁ@i%%é@?ﬁ%@éb\%ﬁﬁ@fré BICH T D, TBr DAL - B i%’?ﬁ%f‘% V. BURIRE 7R
FAEIFHESL S TVRV, £ 2T, OB B CH AR OAERIEEZ T 2 -0llAkTn Y =7 I T
Fibt ot @fwécammﬂm~x@ﬁ%y17A%%wf TBr O fcii 70 AR vk A it Lz,

2. Fik - BR

AT L — (E) OFiPHZ 1-50 MeV & L, BRI (n,p, d, «, v) ZRNIAEEECASTT 25
AL TBr OERRBIEAEN R & 72 B UGIE a+PAs (E~25MeV) Té 528, 7Br @ Thick Target Yield (TTY)
NIRRERDENE p+8Se (E 2 22 MeV) THDHZ ENGghotz, £-. BIZIEXE =50 MeV DR, p+78Se
25D TTY 1T p+"Se 12X D TTY OF) 2.1 5 & 720 . RIRTHREN L0 b RMRERHIENOIE O 2 L0 2%
BL Br 2ERTE D2 N0 oTz, SHIT, p+Se ik > T 7Br UAMTAMR SN D D AT LR (Rl
W) ZFHRTAER, ©1Ga, P Ge, T As, 4T7Se, OB NERR SN D H 2 LMo T, Ga, Ge, As,
Se lILFBECE D EAE L, p+78Se (2 L 5 Br OB D & — 7 3T 5> 77Br O i ¥ v
ThonH E=23MeV & L7256, Br OARENPRBEE 2573, 24 RS 26t TH B7Br OAREIL
TBr DERED 1% AR T 5 Z & D530 72, BBr O3 6.45 4y L W2 & PBr OB AE AN/ &
W EDNERBEDODIRWEREEZ BND, Lo T, pt’¥Se (E~23MeV) (2L % "Br DEREHESET 5,
BHEE  AOTZ213 IST/ERATO (GRREZ 5 JPMIER2304) OB EZ T 72bDTH 5,

SE 3
[1] D. Filosofov et al., Nucl. Med. Biol. 94-95, 1-19 (2021).
[2] O. Iwamoto ef al., Nucl. Data Sheets 131, 259-288 (2016).
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Developments of ITAEA Nuclear Reaction Data Portal

*Shin Okumura', Georg Schnabel', Alejandra Martinez', and Arjan Koning'
'TAEA

The IAEA Nuclear Data Section plans to develop a Nuclear Reaction Data Portal to streamline access to experimental
and evaluated nuclear data. Designed as a centralized Data Lake, it will integrate official datasets and user submissions
while addressing limitations of legacy formats like EXFOR and ENDF-6. By providing an intuitive interface, the portal
aligns with FAIR principles, enhancing accessibility, interoperability, and usability for scientists, and all levels of users.

Keywords: EXFOR, ENDF-6, FAIR Principles, Data Lake, Data Portal
1. Introduction

Background and Challenges: The EXFOR and ENDF-6 formats have been foundational for managing nuclear data for
decades. However, their origins in FORTRAN punch card technology impose significant limitations, such as a steep
learning curve and the necessity of specialized expertise for data interpretation and processing.

Motivation for Modernization: To overcome these challenges and align with the FAIR principles (Findable, Accessible,
Interoperable, Reusable), the IAEA is creating the Nuclear Reaction Data Portal. This system aims to provide a modern,
streamlined approach to accessing, analyzing, and sharing nuclear data.

2. Objectives and Approach

User + community oriented data pipelines and data collections

Centralized Data Lake: The portal will consolidate a
broad spectrum of nuclear data formats—extending a

beyond EXFOR and ENDF-6—into a centralized Thoorencal
Data Lake. Comprehensive metadata will ensure easy PP curated IE it @Dm for A and ML Moldels

Analytical
Data

Experimental Data

discoverability and usability. Data Eualuated
ibs.

Mobile access

User-Generated Contributions: In addition to

officially released datasets, the Data Lake will include 22 uctens bota Lake @

user-contributed content such as recommended @FAmPrincmweauhremguata
Y

. . . access model
values, reanalyzed results, theoretical predictions, and N

curated datasets.

Data processing AEA Visualization and analytics

and conversion Nuclear Data

Separation of Presentation and Data Layers: By Portal
decoupling the user interface from the underlying data
formats and processing mechanisms, the portal will
provide an intuitive, user-friendly platform that meets the diverse needs of the nuclear data community.

Provide easy data access to all levels of users

Figure 1 Schematic view of IAEA Nuclear Reaction Data Lake

3. Current Progress and Next Step

Since 2021, the IAEA Nuclear Data Section has developed the Nuclear Reaction Data Explorer and its RESTful APIs,
available via the IAEA website [1]. These tools integrate ENDF-6 datasets processed with specialized code and EXFOR
data converted through the EXFOR parser [2]. Building on this foundation, the project will expand to include additional
data formats, comprehensive metadata, and processing capabilities.

User Interface: The portal will feature a modern, user-friendly interface (Data Portal) designed to facilitate data
exploration, analysis, and download without requiring specialized expertise.

Enhanced Accessibility: By simplifying access to nuclear data, the portal will enable scientists, evaluators, and users at
all levels to work more efficiently and effectively.

4. Conclusion

This presentation will outline the architecture of the portal, the process for integrating EXFOR and ENDF-6 datasets, and
the planned features to benefit the nuclear data community. Feedback from the community will be gathered to refine and
optimize the system.

References

[1] IAEA Nuclear Data Section (2021-2024) IAEA Nuclear Reaction Data Explorer, https://nds.iaca.org/dataexplorer/
[2] S. Okumura et al. Developing a new web service for experimental nuclear reaction database (EXFOR) using Restful API and JSON.
EPJ Web Conf., 292:12003, 2024.
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Determination of neutron-induced cross sections using surrogate reaction
(1) Measurement of decay probabilities for compound nuclei in surrogate reaction
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E—AEWHT5 2 LIS Tz, BETORIG CERISNIEBELRL %V 2 AE-E Htgsz T
HEL, ZOTRF— LR ORED O K TAER SN EHAEORE & i =% L ¥ — D8 21T -7,
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Determination of neutron-induced cross sections using surrogate reaction
(2) Calculation of decay probabilities for compound nuclei in surrogate reaction
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[1] 0. Iwamoto et al., Nuclear Data Sheets, 131, 259-288 (2016).
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Activation cross sections of ’Li-induced reactions on "'Ti
BIOEE BE R, Hrhvi— FLATFTAUALYL BTTRLY A F AL
m—l Er EZ, RE OEEZEY ZA—F PR, Pl 1
HER, 2| HVENIRTE, PHEEBIER, TAEA, *ATOMKI, SHAF

F=H UG E LTHEYNE D DRET 272D, F X AERIA~D Y F 7 5 AS SUGO W HE 217 > 72,
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1. ¥E
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A= L2 0EDNE D D RET LT,

2. KB

FEBRIFBML AT JERT AVF A 7 o b o o CHa L7z, @MEDOTF 2 U, SfE. 7V I =0 AELZFEE L
T2 ZODEREEN L, TNENOENZ AS =R F—T71.6 MeV @ 'Li B— AT 60 /S Lz, b
LIERN D, FHUEEZOBRL T2 &7V =0 AEEFRIFC, @E S L~ =0 AR E A
THU~#EFH LTz,

S26Mn - (4 5.591 H) ORREEREC U & D 744.2keV DO H < BrH 5 " Ti(TLi,x) 22Mn S5t W i il & 5
L7 (K1), BRSO DR LNIAERIT BN H V| 25 MeV (ITICE— 7 Z R0 6 h /el

meirot,
180 T T T
3. ﬁ?ﬁ 160 " natTi(TLi,X)SZQMn
N X . — 140 T I © This work (#1)
/5\@%&@*/5 %%m L/ f: natTl(7Ll,X)52ng’l }irﬂ; Li\ U 'a: '7 N E 120 - - I ® This work (#2) |
ANHEIEDE =8 —EIT/RY 5 % 2Ry hotz, 20§ 00 ; 6. ﬁ
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40 - By E
THDHI NS hoT, 20 - G.E-“'éih\-ua.wﬁ B
’ 0 ;0 2‘0 3‘0 4‘0 slu r;u 7Iu

Projectile energy (MeV)

1 ™ Ti("Li,x)*2Mn S5 )i W i F

&3
[1] Maeda et al., Jour. Radioanal. Nucl. Chem. 323 (2020) 921.

[2] Aikawa et al., Nucl. Instrum. Methods B 554 (2024) 165441.
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JENDL-4.0 & JENDL-5 L f= JAEA/FNS $&EERfZ T
JAEA/FNS Iron Experiment Analyses with JENDL-4.0 and JENDL-5
“LGE N, Era
'JAEA, QST
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NEFN 7lem OIE X, 1lem DE S THRK 10%ERE R -7, 58, Z DJEIK % DORT =t — K CREIIiH~7=,

F—"J— F : FNS %5, JENDL-4.0, JENDL-5, #5 —#%, DORT

1. ¥E
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RS-, Al Z0EDFKF% 2 %It Sn =— NDORT &2 5 Y -~
i > CHANCH T O THET B, 3 '”mzfggiiizg
2. BT "

Rt DRI (E 2 X 5 728, MCNP Tid7e < DORT (+1 [] O'G’N‘eum flux En>10MeV |
BELEF == — R GRTUNCL = — R) ZfFH L7 (P5S16 ¥TEl), 0 200 400 600 800
B R A R E L 7= ST 4 7 5 U 13, JENDL-4.0 70 b {Esk S Pepth In fron[mm|

1%Fe DRIST—REEZT-FD 10MeV

72 MATXS 7 7 A /L MATXSLIB-J40 (FF 41 199 B, 7 >~ #t 42 SLE (e T 3R O S ER E LFHEE DL
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B o2
3. REHER - \\ - I N —

SANCAF SRR D JENDL-4.0 & JENDL-S 7 — 2 DN OF b > 4
WaFIABH 0, JENDL-40 OFFM KO —o% JENDL-S T ¢ ] T
= xpt. Error
SHZTEE A EM L. 10MeV HLEOFETROZEDOKEL  © |
’ —@— JENDL-
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S TR A ER LT, TO/RE, 10MeV LLEDOHMET R T 2 $Fe DRIETF—SETEZT-BED 0.1~
1%, 3Fe OBMEBEL(ME=2), (n,2n)S i (mt=16), (n,np)Iir(mt=28)  1keV Dt FHEDEERBEETEED L,
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binol=, T O OB LT-fER, 10%REE DT/~ 02
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SE3CHER [1] C. Konno, et al. J. Nucl. Sci. Technol. 60, 1046 (2023).
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Exploring fission mechanisms with four-dimensional Langevin trajectory analysis
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— (TKE) OEBREZ ZHEIICE BHTE 5700 T, BoREAF OEREICE B 5 I ERE— A
Y RRNEBE— AL MIOWTHEREZBESHPATEDLZ LR D> TND, £DH, Fxld 4 /oL
T2V a NG SEREE OB SRS LT BRI Ch D B X, 4 LT Y a N UERITCRD
NDHRT v Vil oS REE (BRkERTEEB LOZ0E# &) OFFWRAE ks R FIETHRITT 2
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2. BiR - BT - &R
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Standard “E— K, Supelong &— K., Supeshort E— K72 & W DDE— RITHNIVTAERIND Z L0135
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RO DHRA T = A LOTRREER EICb 272035, LoLans, THOHLUWERE LTHbh
% Fm [RNARZ BN EN LR T v v bl B UM Tk, R E0 2 L By Ao
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ETIVEREE L, FHUEMNT 7 A4 77 Y SHAP IZ X AT 25 Lz, ZOfR., ko TEEL D R4
A VT TSR OERNHBE L CWD Z e Dhote, BN HEO TR EZ XET DR ME L L
TIE, BODHEFOEREL LOZ0OEHHERINRESN, L, —EREZROPELZZ T -EOESEST
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EWVO RS EITEY TH D, T CRAIH BRI TEE LT, BRI EER L., 5RO EmVEK
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BEXH

[1] Y. Mukobara et al., 2024 4E T — X e 7 0 > —F 4 > 7 A submitted.
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Evaluation of Energy Dependence of Fission Yields Predicted by Machine Learning
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PEF) . 14 MeV @D 3 SMOFPEF A K ELT — 2 L ST\, AR T, & — X E#8ERTH
AR R PR O ME A A U CRESE L 7= BNN 2B L. L0 3 SIS O AR = R L X —fElk D
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SEICER
[1] Jingde Chen et al., Journal of Nuclear Science and Technology, 61(12), 1509-1520. (2024).
[2] Sumio Watanabe, Journal of Machine Learning Research 14: 867-897 (2013).
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Improvement of accuracy of neutron-induced fission reaction data for MAs (1)
RAR B, R m M O NE3, EK B EA B2, TR @R, il FE
g BREL!, Gerard Rovira!, AR F&ET-2, N %3, FH 63, &fE 23
JAEA, *HEBFR, SRR

MA EfEICBT AN T — 2 OBEM E2 B L, BILWHIEZn Y27 b IMA BROSZE)GT
~5@%FWL:%TéHnJ%nmAgﬁﬁﬂ%k\ﬁ%k%@ﬁﬁa;D%@fwé AREFRTITTaY
kN OREEE & HEPSR I L V4 12 O FHENZ DWW TS T 5,

X—T—F: BoHWEE, ~AT—727F /A F, KGR mngs, oG

1. #&
ERBEEED PWR 0o~ A =7 27 F /4 K (MA) EREZREHI & 71772 EORREHIIB VT, MA
DRy 2 FE, TR, FEBME BELINT RS O & KIRIC S E T 20BN H D Z E MRS
(1], 20X RBEROT, EHANHT MA BROET — % JIENEMBIIZED Hiv, gz on
IIEENRKRE M ELE, —H T, BREWEEIZ OV UXERFH RO L TWhin, Bz (Z8 T
TRX =TI 5 Cm-245 O EMHEREIL 6~15% DFEEN TR TV D DI L[3]. R Hr
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Discussion on the Standardization of Shielding Material Composition focusing on Shielding Concrete
(26) Outline of Standard Shielding Material Composition for Radiation Shielding Calculations
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A AR DR IR CINE i i 72 & D a7 V) — MERGEHE T, 2 E TRIHEINSTHEROMARL 2 T
o, A, BB Z RRE ORIWAMILOBLEN G | ENT — X ICESERGIHEH =227 Y — M A
TRED B THEE LTz,
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@ BERRKFERRET D,
2-2. EFHEEE
JRF-AF R, {6 P R AR . AL RR B OF 20MeV LA R O i 56 AR 25 i D i ik A xb 4 & L7z,
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Discussion on the Standardization of Shielding Material Composition focusing on Shielding Concrete
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Discussion on the Standardization of Shielding Material Composition focusing on Shielding Concrete
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TR E LORTTD, TOREREM, FHIEE & HICZ O RO B ECICEH TE Th 5.

2. HREESRERMOME

SRR R B OV AR iR (20MeVEL R O H - R OS5 A4R1R) - OB CTHRE S 415 R 7B
W2 LC, ar 7 U — MBI OMEEN TR AN LTI 2B E r—ARZ T 1 LTz,

(1) SR EHRRL Sy DAEHE)

MR B OB Tl 2728, SiREMIEL O Ca BEMM D27 U — MOz, ek L
0 BRI IS < ST D ANL-5800, ANL-6443 DIt G725 a7 U — MGtk O ER
Ze Pl L7z,
(2) Koy EDEH)
a7 Y — MRORSBITHERARE LIZBEEIC & LT IE 21T WG HEISE A TE 5 L HEL TV 5,
Z 2T, ZOKSEOEBORBEE TN Lz, 227 V) — MoK EEBNI P FFENC RIS ET S
ZEND, HHET RO 2 Ry MOBERE FIRIC BT 1T 272,
() av 7V — NABRORALE) (B3Er—2)
a7 ) —MHREEENE LTE, AT U7, IRREMTE, BRAREE, & A 2 MEBELOVEMREEO &M
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Simulation on the Amount Estimation of Uranium in Fuel Debris
with Detecting Delayed Neutrons Induced by 14 MeV Fast Neutrons
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Yok e’
'JAEA, °NESI
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Investigation of additional shielding for beam transport line at NanoTerasu 3
Comparison of measured and calculated values around the beam loss point
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Application of a reactor physics code system CBZ to radiation shielding calculations
(2) Analysis of two-dimensional model
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Fundamental Evaluation of Concrete Shielding for Accelerator-Driven Neutron Source Facilities
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HAnWTar 7 U — sOHRETB IO o~ #RoOMERh 2 2 28 L=,

2. BHEGR ——————
JEE 100 om 27 U — RS T70 5 E L T 2 A S8 i o
RO THETH L O v~ B ORISR L T 3L — 2~ p LD
fbzdHi L7z, 2> 27 UV — FOMEIX, R38BT CHER I —
W72 > U — M1 UL & L, ok bt & LC : ==
BiC % 10%MAT-22 7 U— | & 2 FREICOWTHB L7z, ke 100 ..
BUCITRIT - BA AL #REHE o — R PHITS3.341[2]1% iV, 5 — 0w w0 w e w

z[cm]

# 1% JENDL-5, JENDL-4.0, ENDF/B-VIL.1, FENDL-3.1d Z M 7=, 1 a7 J— MRS O+
&A= BROBRESAT O HLi

Ll

Dose [uSv/h/source]

3. ftEmR

[ 1 R o L — A% 100 MeV DR itk T-HRHH (=0 cm) oo [TTTT—
Me s Y FNOTET & 4 B L BB O 2T el ]
JENDL-S DSNOBT — 5 & T3y, THETL H < b 3

[ZIEE A EENTR N2 > T2, —J7 JENDL-5 Z U7 ReDiff i §W7 ;
BERLUEEBELT, 327 U= MEEO (=1000m) (TR SO [
PETI2 10% D72 <, o~ fiE 31%KE VIR E 27z, B2 1o wepl ]
v 7 U — MEEH A OHET- & A~ R ALY kLD T JENDL- 10108000 R0 100 o0 0"

S (R L-40 GRE) 2B LIRERE TS, Ao~y b M 227 )= MEHROAS7 by
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(1] B#ER N~ B 7y 7 — IR —. T~ 7y 7 ) M ER S —BEEEAN BART- )55, 2015.

[2] T. Sato, et al., Recent improvements of the Particle and Heavy lon Transport code System - PHITS version 3.33, J. Nucl. Sci.

Technol. 61, 127-135, 2024.

*Sachiko Yoshihashi!, Kenichi Kimura?, Takeo Nishitani', Saerom Kwon?® and Akira Uritani'

"Nagoya Univ., 2Fujita, 3QST
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LR ELQAESL-PDEEICED IXTZHEVTHIOERIEDOBER

Development of Three-Dimensional Multi-Group Monte Carlo Shielding Calculations
Using POD Basis Including Discretization Errors
RO, mEE e, LR B!
AV

RIEFRIFIETRD 2 POD BJE & BT WA nEa A b ElfiGHAEFEL 3 L REIFERRIC
WA L7, IRERNTFIEOBELAZES POD ORI T —Z 1@+ 5 2 & T, #fim ¥ —E 7 H/in
BEIZ R DT HEF RS2 ERRECHBL L, RMAAZIRHATRETH D Z & 2R L,
F—U— R EHGHR, BERERE, B ERS R, BRES, BT ik
1. T YRR AR T 248 D OMERLEHR 72 £ T, BT L e (MOEITZR & 22805 HR
ZEAED, —H CIREMMNFIETBEBILIC L 2 REGRAAZ S, AR TIEIZINETIZ, =X LF— L HE
DEERAIC X DREGROTIEO AN S 2 AMET 5 L ) MRREEEZIER L, MC 5% AV CRBAREE R
L C&E 7o, EARAEITEAERZSMPOD) & VTR T 5, ABETIT, & OICZERBERIC XD RS
i LT AR BIEOVERR AR ATz, 3 IRTTEMRSRICATIEZ A L, REAREL L BA SR b AL L
ToHET RS | RIEMTIE OB X 2 RHeH S A AR ATREDMRFE L 72,
2.POD & MCEIZ K 2HEREHE A v v 2 WO R ZEEOFHR ST IRIERIITFIEIC LV G 2 %
g5, OB KAy vl CTEEOAEBEBILSIE CREETT 5, 5 b7z P00 2 1~
T AT — Z ATHN R BAE R A B 2 & T, FPEF RO POD KIS A 15 5. WIT, MC TR 7T
HO APy 7S, POD HEZ O Thye =Yiai foDEREND &L, yc b DEDOHFMEF/IMET 5 X9
(CREBR e, 2 KD D, OB, TRVX—REEER TN =TT mRAF O TN —T T LR
BEEHET D, ZHICEY, R FAX—FETE L OGS LV EHEIC MC EOF R E HHLATHE & 72
B, TRAX—BEBLER O AN S Z B ATRETH D, T D%, 5 D7 BEIRE & ) & P+
W& AR T D
3. ZRTEHIER~OBERMR A F~— 2 ME[1]0D Problem 3 THEIZEL L 225 % H ., HtET
THNNX—199 Bt & LR CRETIEORGEEIT 72, A v ¥ =2 l§#%5.0,2.5,1.66,1.25 cm D 4 fifH & L,
BHRMICBNT SyiEdHR a— FTRHEA L TR LA EF R AT~ FFRESMEZENT 5 2 & THRIELZE
R L7z, 22T SNIERMAERHCIE, SIKRBEREEZFAE T, JOERZ R L2RR & Uiz, AL A%
i SE 7o SNIERHRAE R, B SNTRROPHETFRAMAEHT 52 L TR L, /2, MCiEDE X
U —%2013107 & L, 199 BE% 20 fHD 7 Lv— 7124315 T POD BRI A 7 Uiz, #ko s WrmfE I ik 4
5T R LX— 83 FE(FY 0.3 MeV)Dy = 95 cm, z = 35 cm|Z x107*
B D2HMETFHRSMAEX 1 IR T, S2f#IX. FW-CADIS[2]
[ZEESWTEAE H 278 A N Y —%108D MCNP D7t 5Hi#E
RThDH, SNIEOHRMETHRER) L L, FERk Lo b7
WENIZRMEITEWRERZG AT, 2L, =3
NV — & ZE M OB LR E 2RI T & 7, —

o
SE#ER [1] K. Kobayashi et al., Progress in Nuclear Energy, 39(2), p. 21 o snmethod o
o Reconstruction

(=]
L

w
L

neutron flux [cm~2s71]
~

119 (2001). [2] J. C. Wagner et al., Nuclear Science and Engineering, 19 : : ‘ . ‘
0 10 20 30 40 50 60
176(1), p. 37 (2014). x [em]
5 =1 2 INA (G
*Kaito Mori!, Tomohiro Endo’, Akio Yamamoto' 1 AR L7 P E A0 A (19 0.3 MeV)
'Nagoya University
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2RTECSGLARYFI—VICHT HEREXGREZAL:
hHEFRIME Y —DER
Application of the flux distribution tallies using proper orthogonal decomposition
to two-dimensional C5G2 benchmark problem
g RR— R FEIR 2, A 5L 2
JAEA, 24K

T AN REEAOCTHEROICHETFRSM AR T2 FEE LT, BRERSRE AV P34y
iz ) —FEEREL T D, AR TIE, ERNRERICRT 2R FIEOBEAMEZ RS 5720, 2 O
RHEA R E G T C5G2 R F~— 27 IZx T DRGERE R 21T 72,
¥—0—F : EREZSR®, WO, Sms ) —, T 7hrnlk
1. 8E : WEOKBBRRICBT 2 EeEME~ LT 7 ¢ ¥y 7 ZEKEHRE T, FHEEE OB b I
BlzcerTharma— RR@EHISTWD, BEG RIS W TR CURER I )0 72 & O 0% & & 2hH
WNCRHFET 5 FIEE LT, A ERDPOD)E AWz nAi 2 U —[112B% LT\ 5, ARG T

2 WTE BRI ELIC BT B AT 0 A % HERd L 7= 0% % - Celltally
2. REERH : U0 IREHE SR L MOX JREHE S K TR b & x x PoDtally
N5 C5G2 Ny F~v—7 IS 2 kR E vz, < 10t %

W AR 280(17XITYAD E LB L %G, BV LN g X

(LI & R O 2 RIS B LT, 2 YU —fESEIIE S & x

100 -

RE70 ST8=1TX1T2) T D, AT v T va y MIHE 4 RIS
BRI L TR UF =D EIT/ER LTs, HEREREME L%

BIOTAXRNEA T #5217 S0 EO &M% 0 50 100 150 200
o . < e g R Expansion order [-]
JHE L. MOC =— R GENESIS CHElCES k1R 4 35

1 B - A0 A1 > RMSE

L7, i N Nick»CTF—# L7=3t 408(=51%8
Ela, RRAFIIC & > C7 = Z IR L3 408(=51<) G & B % U0s BREHE 1K)

HOF—5%2F v T ay b LTRERER LE, T2

le-5
THNAREIZIE, TAX N T xRk b BESRETE S B %;E :'ITE_’J_Z-'%E:;\_E:-’.%-__
Fhrma—RERGE, B KK E 895 O IkHE = S
T 61 9 34%1E8
BRSBTS 2 BEE P ET RO RARICH 45 RMSE(—. 2 S
S 5
T VPH LGRS 2R, BRI e 2 Y K& Ik 8 2
X LTH ) = LT R TH D (RS 01%KM).  § |
POD % F\ /=34 (POD tally)? RMSE (% 75 FEREECILR L < " x Eol'fttal:'y
—==- Cell tally
TEY, WEROFPHETFRZDOLDE X U — L7254 (Cell tally) . . . .
0 50 100 150 200

L U CWROTIER 87%HEI S vz, FK 2 IRT L D1 Expansion order [-]

75 RECIEM L723a, FEAKICHT 2t Faamor B2 AEETPET HGRE A S O Z5Rer
FHOR e S (T IREEITEH AR A0 34% LR S e, U Eofs  BPTIR (BORIE L8375 VO IR & 15)
B0, BEFEICL Y 2 WIEERICHWTRITHI & HEHRHED SR TTRETH 5 = & IV ST,
&3k [1] R. KONDO et al., J. Nucl. Sci. Technol., 61(12), pp. 1536-1545 (2024). [2] M. CAPILLA et al, Ann. Nucl. Energy,
36(10), pp. 1624-1634 (2009). [3] M. Ito et al., J. Nucl. Sci. Technol., DOI: 10.1080/00223131.2024.2436958 (2024).

*Ryoichi Kondo!, Akio Yamamoto? and Tomohiro Endo-?
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POD ZRW=HMEFARY MVBERICE D BREHEFEORMS
(1) BKIF VO BRBIZH (T 5E At RRE
Development of burnup calculation method based on neutron spectrum reconstruction with POD
(1) Applicability to LWR UO; fuel
VR AR, PR BN, THE 3, W !, AR mRA

JAEA, 2HJEXR, *JEKR, ‘4K
POD % MW o+ 27 R VERERRIC D < SO Bk EE 2R BE S L FIE OB 21T > TV D, ARFER
TIETEOBE K QMR AIF U0 RELD B B LR RICEIT D REHER A2 W5 5,
F—DJ—F : REEEHE, POD, HETRAXZ hL, 8RKIF
1. B BBERIE AR R <AT 91203, REHEACCRMTIIR, EER S % 42 B 8 L TR O k72~
M ZTEMICHET DULERD D, ZOFMET AT MUEH RS RN SO H 2, FHERFM 2
KTDHLEWIFENRD D, T 2T, [HAEAZSMHPOD) % A= md 2 ik A~ b VERERIZ RS < BREE
FHREFIEICOWTHET L. 8BRS U0 IR E B AR SRIT Tl 2 iR L 7,
2. POD ZRAWV=MEFRARY FIVBERBRE UO BEIE AR T S FEO/RT A =X (REHE v T JRER
Ly MESE, B, BOsEAMIRE, BolEM A v BRENCF LT X L7 Y 7 RS)EEE L, 100 77—
ADINT A—H T SWAT-X [1NC XLV 60 GWd/t F TEABEG R 2 550 L 7=, 15 54072 100 77— Ax27 ABEE
SR 172 BEFMEFARITKE LT POD A L CTIRKR e b L. BBEE A G 72 6 FliD /3T X — % L POD &R

F I RIS FCIERESEINC X DB EAHERR S 47z, & SWAT-X
(23T D L REWT I FE A R RE DB O TP M- A7 VTR R O R
LI 72 Bl 7 L ORREHEIC OV TR Mt FETH D,

BERR [1] FEBLE, i, 2024 T KO KRS

BEE ARSI JSPS BHIFER JP24K 08300 DBIK 2% 1 7= b D TH 5,

e B S0 2 MIRE 7 VG REFEEER LI 55 o — 30
NIRRT NMAAEZE D /NT A — B G OBREEE 2 AT é H — —_ g:gm; 0 &
5 & TR AR, EENY b ORIEREAIC %Lﬁf}. o Dmmew 1o S
LD T AT b EER L, P LT B g | %
TERL & VAL RS TIER L7237 A —H S0 GWd/t) X 1.0 A E
K%HéNWPKi5¢ﬁ%ﬁ&\%E?éﬁﬁ%3~6EOE_ -—m;
£ T4 A T POD I & 0 Bk Lz 7 E MVP D3 3 F-20%
R[(POD-MVPYMVPIZ[H 1 1257, KEEHSTZ L1E 0.0 - 10
N . 1073 10! 10! 10® 105 107
£V MVP & OZERMEIIL TND Z LRI D, Energy (V)
3. MEHEAOER LilollRETT VR UREZ 51 RS | L s
SWAT-X ZRAZ L. ABEAT » 7 CRMA L7 THEFRIC L > TMVP g 87— —
SRV O SRR Z 1 BEICHIR L CORBERI R 21T 572, RS TIF & 71 ath
WUL72 10—k LTIl L. MVP T bRtk gy §°] 77 20
B Ref) & DR EZ I LTz, —#& LT Pu-239 OEEAERN0 7 — % j
ADHSHETINER 2 1R T, ARME Y PHFREBRICBT 58 & , |
NI 25 PRI A~ MEETHD I L AMELE, 3o N e
G '\,/"“ et
£

20 40 60

Burnup (GWd/t)
2 Pu-239 HED V)R

* Tomoaki Watanabe', Naoto Aizawa?, Go Chiba?, Kenichi Tada', and Akio Yamamoto*

1JAEA, *Tohoku Univ., *Hokkaido Univ., “Nagoya Univ.
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POD ZRW=HMHFRARY MVEBERICE D BRRREFEORR
(2) BEFPIZH TS BERERE
Development of burnup calculation method based on neutron spectrum reconstruction with POD
(2) Applicability to fast reactor
RHEE BN, JEME AR, IR EIRS, TIE Y, ZH

'HALKR, JAEA, 4K, *dEKR
POD Z JHWNTHYWEF AT M Z R T 5 2 L1280 BRx REMFEOZERITH L THREEX T v 7 Hof
P 2% ﬁﬁ%b%&b@w\m@#OWﬁFﬁ%m#ﬁiﬁwﬁﬁéﬁofwé ARFERTIE, EEF Y
CRIRRIZEIT D BETRE R A RE T D,
#—U—F:mﬁﬁﬁ,mm,¢ﬁ%x&7bw il
1. B:: BRx 2RISR U TIPSR C & 2 @il - @RS E R BERRAT UL O 2 B L LT, EA
ELAZ 53 fiE(POD) & FI T it 27 b VR I D < Sl 22 RBERH A FIEOMGT 2 D TV D, AHER
TiE, AFEICHONT, @l E s v ERITH S 58 &2 BEt Lz,
2. BITOBE : Na HH MOX REHES BT O AN E /KR EZMRIC, PugibiE « By F « PREHEE
ZoNT A—4 L LT, Table | {ORTHPANTT 7 o8BIV > 7 U 7 (LHSHIZT 100 77— ADI/RT X —X
FMEEERR L., FWEfENT = — K A7 & CBZMZ T VITAMIN-J 175 BEA§ IS & REERE 150GWd/it £ C©
ORRBEFH R 2 FM L7, 2L > THEORE 100 77— A X31 BRBEFE S0 175 BEFIETRT —Z Ik LT
POD %3 LC, POD HJE~RZ ML B NE 3 D /XT XA —H (T Table 1: > 7V 7
*T 5 EAGREEZ ST A5 7O DORFET VOB AT T2, /AT A2 ORI

. ] INT A= Kol
3. POD ZRAVHEFARY FVEBRROBRAMKREE : POD O o EoF 086~ 1.460m

BRI L THER LN A=y FEEBE LRI ST LHS Pu-t (L E 10.0 ~ 30.0 wt%
TR LTZ 10 7 —=ADRT A=F v b (3 DDNRTA=F|C PERHE 800 ~ 1600 K
PRBEFE SoF23800) 2 VT, BURE T VIS TR DL BBIfR K & [—Fiux (CBZ) 3rd 4th - - 5th — —6ih]

030 — - 60%

POD JEEA~RY MV OBIEAES THIET AT MV Z1T- T2,
3WEHEARIFET L EHWT, BIEEAICHWDRERY vk

e
]
3]

1 40%

o
n
o

1 20%

Flux per lethargy [a.u.]
. from CBZ

BEZ B OB BT A2 FvE CBZ Do —fFlEe 3% . 0%
0.10 . 1 -20%E

Fig. 112, CBZ & Pl HIEF AT MADBEH L Pu-239 D1 5, ﬁ;} |

FEfRIE T RS OO Lh#Z A Fig. 2 1277 HPEF AT R LIZ DWW T, 000 L1 -60%

1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7

‘ IN 7 EA 7 N < LE: 3 Neutron Energy [eV]
FPEF A/ NS I2MEE 72 % 1eV ~ 1keV T CBZ & DZERNR LM Fig. 1: FIHERCEMEF 20 [ Lo
Too TOFERITONWTIE, FEENRY MUEBNSE S Z L THE CBZ O i

8.0%

NE b5 LR L, 1 FEMmEIC OV T, BT ALY 6.0% |
MUCBIT 2 EROEEBIIRENTHY . SEORESY MLaH %

3 20%
W R AT L D TR T 2R M LIZ kT, U, Pu @ 1 §00%
-20% |
FEWIEAEIX CBZ TEON-ER LM 1% AN T T AR E ao% | wsd  wan
Aoy i 6.0% | wsth  méth
—o -8.0%
SEXH dﬁ‘?’\ PSS, LSS
[1] G. Chiba, et al., J. Nucl. Sci. Technol., 60(8), 969-979, (2023). Fig. 2: cﬁi@*z%%%fﬁ%?% 7?: R &
B ARk JSPS B JP24K08300 DBk A2 3 -6 D ThH 5, Pu-239 @ 1 BEHHEWT RIFE O LLig

*Naoto Aizawa', Tomoaki Watanabe?, Akio Yamamoto?, Go Chiba* and Kenichi Tada?

Tohoku Univ., 2JAEA, *Nagoya Univ., “Hokkaido Univ.,
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ZRILIEBEIEFRICK T 57 — 7 BEE POD B¢ R FiE
Data-driven based POD Kinetic Calculation Method in a Multidimensional Heterogeneous Trasport Calculations
SRR R L bR 2, AR el AR R
AR 2Ry

R TCIELVE R R ORISR R A AT e 72, 7 — X BREN POD BhARMEF R FIEZFIcBRL Lz, BEF
LTI, HLWZ A DAT v T OEMREBATI A IR L CEEl 2 A AR T v 7 OEMREATH 2 343 5
ZETRHHEIER ST D, CEGT-TD RN Fv— 7 AR E L TIREFIEOFINEC OV THEE L 7,
XF—U— N EAERSME, PPEFEEGE, 7 — 2 BEEV B R

1L #E PHETBREHEICRS T 23 E a2 holIEE B E LT, [E A E 45 (Proper Orthogonal
Decomposition, POD)DJEFIZIER LT\ 5, JEATAFZE[1] Cld, PE7ikstEIc kL < POD M9 5
B LT, 7—XEREV POD EAEFRFIEARE Lic, AR TIX, EATHFRLITER LicT — ¥ BiE)
BIDFIE A BRI L CEM T 5 2 & T Sk EE D@ 72 POD BRI Tk OB % 232 7,
2. BRFEOHNY A AAT v TOERHEFRE A FME L, PEETH - PETIR - ARSI 5 T
— 2 EETNENENT L, QBT —F 2R RESHT 5 2 LT X0 PR - PHEFIR - ARSUSERITKE
+7% POD HJEAIHET 5. QMY A b RTF v FORFESICBNT, AR L L T& KD fET
Ji POD LK% b 2 7 B W RO B E WG R 4 £t T 5, @FfF b3 AR L Cr — 2 BB o 71k
A1) A LA RE RIS BT DIRREEMREA T 2 HE L, A L CTTPO T —7 b3 5, @)
FRPERHE TR & 72 2 IRIRIE LIS DR EBATHNC DWW T POD R Z £ A7 BT TIRITTHI L 72 ETT®
T—=TMbT 5, ORFFBERILRAEZ RIS 5720, FEY A LA AT >~ 7 O POD BhFREF R 2 FEMid 5.
ZI T, T MBS NI EMEREAT A A PN 5 2 & T, POD 0.100

BRI BRI & e S ERRAITA LR < HET 5, DS 0 — )
Pl T 5D POD JRBIER¥K & POD EEEICH ST, FElA v v a T o005

WO T U & TS 5. 5 0000 My
3. BRAEAE R C5G7-TD R F~—7 D 5 H TD1-1 x5 & LT, 2 %jﬁz
RFEOHEDIEICOWTHREE LTz, MITRFFEHEO 5> Ht = 0.0, 0.5, -0.075

1.0, 1.5, 2.0, 3.0, 6.5, 10.0 sOEEF 8 HIZHNWT, HLZ A 2T o7 0105 LIS
DFEA > > 2 ByRpIEGT R 2 92 L. Bl 7 — & &2 Ui L 7=, POD &) AP DA HY R e 3 5 (%) &
R B ] L 7= POD JAESIT 4 » & L7, BHME(MOC kst rRMSE (%) D IF R 2L

power err (t=1.0 s
33338

1.0e-02

B OEARRMRE) &R UREMZ A 5 AT~ 7 (t = 0.01s)T POD 8R4l
BadhL, ZHRMEOERELF Tz, YT RO RS R ih
(rRMSE) } OMF L H DFEX 22 R ORI Z2 b A2 X 112, t = 1.0si2BiT
DA ORI ZER A 2 17T, ) 1,2 X0, FLemHEsE
. rRMSE 72 5 N H D A OB 2 RI1T 0.1% K CTH 0 | ETIE
IRV RARECHATELIZL2HRE L, BT, BEFEDOS

1.0e-03

1.0e-04

B BIEHHN S A D2 T 7 OBRBIERFE) b &2 LT, SRfige K 2t=10slcB1F5
BT RIS 240 27 (L T & YA OFXTZF08)

BE IR [1] 54 itk fih, AESI2024 FKD K2, 1D13, ALK FNNAL S v /3R (2024).

*Shunya Teratani?, Kosuke Tsujita?, Tomohiro Endo? and Akio Yamamoto?!
!Nagoya Univ., 2NEL
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BEHEHRLFMREZ AV -BHRBABRICHT SERHATFE
A Resonance Calculation Method for General Geometry using
Ultra-fine Group Calculation and Equivalence Theory
A BERY, mEE AL
2PN

B REFHE & SRR 2 O 7 B ST kT 2 SIS FHE TUE 2 BR% Uiz, FESE - MR - NR T,
AE - BERE - NRATEL, ¥E - BEEE - BodiEHR 2 s b CEMKTFOZESW L2 E T 5, ~LF
BUARSR T MVP OFHRRER & HET 5 2 & TRFIEORE 2 #GE L7z,

F—0—F: LIGERE, BRI, SRR, 8RRk

1. #E
H SRR 2 B0 2 D3RR L L Ui, 77— 795 BEREGHE . RSE L[ MF1ET 548,
WTHORATEETR S D, XeIFHE 2 — NICHRAESICERHAETH Y . BHREMERA T #x 54
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AR SR £ Do HOOMEHEIL, FRAHE - |
BRI 40 FIRICAHEI SR TS, ALy AORE
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BEXH X 2 U238 %é‘%ﬁfﬂé
[1] R. Kondo et al., Nucl. Sci. Eng. (2021), doi: 10.1080/00295639.2020.1863066.

Water region

[2] A. Yamamoto et al., J. Nucl. Sci. Technol. (2002), doi: 10.1080/18811248.2002.9715275.

*Akio Yamamoto!, Tomohiro Endo!
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Prototype of Deterministic Neutron Diffusion Calculation Code based on Particle Method
R A AR FR T, R Al !
A UNES

TS SO R I 2 SRR OBV ZALIZ A 5 EOEERORFRZL 2 TR o720 RFEIC &S < RER)
HPEFIEHGHE 2 — FE2RIE L7z, =X =2 BEO 2 WITHRICRIT D MAEEEIC L VD | R iEOR 2

BEWEUNIRET D 2 & T, TRk DR RIEN S MR LR — 2T 2 Z L HERR T & 72,

F—U—F RiFiA IR AR, BAMERE, 1 —x VB

1. #8 AUUENREE IR I FEERTIC 2 1 I st R IR OB T 7 ) BRIy 722 & AR PL R T
B ) R 7 2 YIRS D 72 i, FiE - BMREEHRIC X0 FHEACR O BRI L (1] BB O K YR
P ZTHL, ZEROERICOWTREGIRIC K0 EIERE Rk HEE T D, & W o 72—3BE OE AT 75 24

PWhkied, ZOWEEMRT D=0, AR TIEEICHMBMT FEE LTHO O DRLHENICHER L, ki
FIEICES S REROPHEFIEBEIRE 2 — 2B T2 2L 2B E Lz, FAETIR, KREFEKFT
B L3 2 2 &< R OB) & 2 AR bl FGHER)OBE) & A3 2 & THEMRIEIRZE L EH] S =
ENTE D, ARKRTIE, BIELIHE - FOREHEE L LT, =X X2 O 2 RnkREzxR e Lo
kegeE A MEFH R DOFHRREEIZ SOV THET 5, P(r) = Z VP (r))Wy(lr — 751) 1)
2. BtEFE R BT SFRFICR L TBEiEE 5 %, i
RFMOBBES L5 2 L TRIBRE Kb 5, Bk, W) = (307 T/ <k g,
(D) TRT & 910, FIR T O E -
; (ri—1j) VW

P(r) b OHE 5% S — %A B%K  (-VD v¢g)SP“_zz g’(¢g, ¢gl)# 3)
Wy(lr; =) TEAT LIZRZE &5
Z LT, RIFiDNLEID Té%figP(ri)%?r;%?Zao Z T, = VEEW, (TSR E A L E L

T BB REIPHNICE N5 JERIF AP VIE E BN RE AR5 X O ITEZ L. AFZETIER(Q)
WORT BB AR Lc, PIEFIRBGEHR OBE . MBLEP() & U CHLERED, . BRI HREE, o« B
B LT BT, gy« E’fﬁﬁ@ﬁiﬁkﬂﬁﬁ%v&g%%z BT RC I S % kB A B LT 5 = & T
ke At CTE 5, B2, KL EOYA, TRX —glEORBIEIIXQG)D L 5 ICHB b T %,
3. HE#R =¥ 2 B0 2 Rotxy R CRaE/EE 4 i L7z,

0.005

60 cm X 60 cm DRRELE D IZJE X 25 em DR E BN TR RE S % a0 A
BRI 1 cm ORI FZ 2N TR S —FRICEE LT-, YR = _ 20 5,65

= A
1.97 cm & UL72RiFIEIZHE D < keglE A ERT R CHE O L2 e 3 % °

o
o
o
[N]

MM 1SR T, AREFERIC L > TSROk eff@fxi%ﬁ@ﬁ@& DAH

—40 0.001
ZHT029% Tholz, ARFNIL Y | EPRAOME A WU E et B %
T2 LT KAECEVBRZ Y RERBERBGOND 2 & 25D xleml
Lz, B 1 B P RO AT R R

SEXER [1] &I SLIE, “PAfE K77k SPH, MPS, DEM OHiGs & £ I
HUBR US4 (2022); [2] =% &84, fih, AESI2005 FkD K4, E63, /AP TR (2005).
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Verification of In-core Power Distribution Reconstruction Based on POD for High-Temperature Gas-cooled
Reactors
VMR AV, R ESL Y, ik ER!
ANy UNE S

AT A2kt G & U CL B EAZ 5 fE(POD) I HE D UWN TR N H ) 43 AR B RlLE D RRGEE A 1T - 72, HTTR A A%
L7 SR D EARE L, A L R FIRE )RR E TR EE LIz e T v E AW, FIFET)
AR E LT F MR IR D15 5 K O POD D BASHLJE A L2 ot C AR AR L 72 IR N ) 43 A & S IR fig
LG L, FEOZYEMEEZ T LT,

F—TJ—F : EHERGRPOD), FNH oA R, PRI, @R A A
1. #E HHMORNY 27 KBOT-0, FARESRORTIENOM S 2ET 52 ENEER TS,
FATIRFRIZ I T FAMR IR Ko TR N ) (= 1 3R) 534 & BB RS 2 J5ikim & LT Do JEi &
JEBIREC X v iR E R L, RO BB EZ KIFICHD S8 5 2 & A aRe/ [EA B S fE(POD)IC 3L Fikk
PER U7 [1], F55EF & L CHBRROREHILE SHER SN TV D @i AP~ ERTEOBAE AL T2,
ARFFETIE, BRI LTI W R THRBRIFFEFE (HTTR) 285 L2 (AR CIE RS E TEBE L, POD I
O FEOE MR 2 MR LT,
2. BtEFE S F RO RN A2 KT 2720108 L 72 5 POD AJE L POD JEBRMRE A oK
» 5, POD FEEZIERT 5 72010id, FHREEO R DEROBET —Z B30 ETH D, RRFHITIL, Bk
BRORMEE L KT OEET D 2 L THEROEMRELY Uiz, ZOHE, BT — 2 BUIREIE R L [
T2, DN T — 2 ZATHI O~ CTRERAE SRS 2 2 & T POD BIEA G HI D, ZDE X,
ET SR ATI]E, = Ugf, (D)0 & 5 ICHIE & B A T CIRB ATAE T 5 (3, 1 PHET- R 2 b L, U,
(% POD JE[EEATS1, f1% POD BRI bob), I, SFSMRIEREHEE X 0 POD JRBIGR % K %, st
MIHEFIE 2 R 53T, iy = D@, QT % (fy [T A2 R v, DI HEISERIATH)
K (1) ERQ@QIAA LT B RO DI DU, O —f{EH{TFIDU,) 2] U5 L | [f, = (DUYTT, -1
Hb, R EH, KA THDRIURES, 2R 5 2 LN TE, HOR1)Z AT POD EEU, L. H
HRIE B, D DN BRI S, 2 A CH T RO, 2 TR THH, &I, P=
BN VE By @ VT, T L X —RE D TR L7z T SR 3y 0 D I AP AR CE B
(VEf o (LA BT HI),
3. BtEHR HTTR A4 L7c koo O E L, FOMK L R FIRE N Ba £ TR EBE LTS
NV Tz, PPEF R IT T L X —9 BEOEAEFHRIC K VRO 7z, SFOLEME T DIREER O A 30
RERRE LTz, BT — 2 BITREIE R & Ao 30 @Y Th 5, Boh7z 30 BT a1 & #

i — 4 b L CRBRAEAE L. POD JSEE 41k L 7=, IS R *%*“M}%Wﬁ

BT 12 L LT, N B TR LT, FERE RS R & 100 O 20 _
BIRARO H MRS O B2 [ LISRT, IEHEBIRE  so 10 l
DERHE ST T 5 b OO, PN EMR T~ E o 0 3
S 4% LA TR AT E Tl 5 = & A HERR L7, ” so 0%
BE3CER [1] Y. Urase et al., Proc. PHYSOR2024, pp. 1642-1651, -100 _20“

San Francisco, CA, April 21-24, 2024. -100 0 100

"Yuki Urase!, Tomohiro Endo! and Akio Yamamoto! 1 POD FEHERRE S & zsﬂe-[ﬁr:é HA I FRE R 5347 (%)
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GENESIS [2#3 < PHOEBE EZDXEER 7 R {F~ D AERE
Applicability study of the PHOEBE for large-scale HTGR based on the GENESIS code
RES ALY, gaR !

IHE TR F =V AT A AR AH:

KA &R A A ~0D PHOEBE #: D AN & LTI E TICHil = — RICHES W 2k B B BT
M2 ATWZ OB HMEZ iR L7223y, JEiia — R CoOFEITF DN OHRYE TR oA &2 47 L b IEfEICK
ML CETWND EHRS 220728, ABFSE Tl MOC 22— K CTd 5 GENESIS (253U -5l & S L 7=, fit 5,
PHOEBE LD FHE T o BRI N FHBIRE 2 R T 5 2 L THRLOMIINMEaHETE 52 L 2 b MM
L7z.

F—I—F : @BV RIF, WA HEE, PG, GENESIS

1. #E

KU ER AT AP O ) A HEE 2%~ % PHOEBE £ 0 fl AletEfGt e LT, ZhE TlZitii=2— FTh
% CITATION {2 ES Wi i 2 EE L TV =, ZAUXES T A aiEd AW CEIRT 2B 5 Eas
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FEEHME LTV, — 5T, o — RCIRFESMCEBT 5 PRS0 SE 2B RKEHME 3 5 "TREMED &
HEMNG, L0 EHIIFLNOFEF RS AZRV D a— REeHWLHEE Lz, AKFE T4 &R KT
TB% &7 MOC =2— R T&®h 5 GENESIS # AW TCKEI SRS A4F (281 % PHOEBE O AR 21T

o7z,

2. BITEH

M1IEHALEZHEET VER
3. AET % GTHTR300 &2 _— A
WA TR 2 AL L 724K R ©
B 5. BB KA D E$IL MCNP
W TEREL T T L 0SB EEHIC
T L C 16 BECIERL L7z, MM CIX
B 1 A2 BN R 3 B 2R C O R
H R I B AR E & k] HY 70 AE BA£R 2K
ZITHIE L CC L FICEE L7~ #
EXTSRDET IV TITRE 1 KD B IFUTIEE
Ex 14%0 5 20%I2E s, He—
7 R ZORE, SRR ONS
BT NV D EAREMEIR O H
EX7 MLVREZHWTD=RF'C &L
TEHE L. EFETEDEHER
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HEE L7=.

DET13

DET18 }ig‘]ﬁs DET15

DET14

DET17

DET16

3. HhaHmtERR

B 2 o mHeERs R AR T
A, BROXD n #RKELTDHZ
& TH A OHEE RS St S
, 2R Em A2 BT 5 F N " .
k7= Reference Estimated
4. BB 2 M55 A0 ARG S
GENESIS 233U THERR L 7= M HH 88 B4R 5 5% 2 T O TR A8 0 H 14545 % S 10% LA O FE 6 H /7
ETHET 2FENHR. 5%, KRRIEKFEHEEORG ZED D TiE.

“Rei Kimura!, Tetu Suzuki'
IToshiba Energy Systems & Solutions Corporation,
RRXITHBBEDERDETIE, TATAEHAERELTERALTVSBENHYET.
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ARG WA Ty I RERVERBRARFOFLERICETS
DEBMTEROMIES &
Correction Method Few-Group Cross Section for Core Analysis of
High Temperature Gas-Cooled Reactor Using Spectral Index
FE R, ERE ek, iR FERTY, T 52
VB, P ARE R

TRV X — BRI AL D DR E ORRZEE AR T 2 720, @i ZFOSFLEHEIZB W THW 20 JE b m
HOMIETEIZOW TR 21T o 72, @k & BB PIEF RO TH D AR bA T v 7 ZOBE L
L CHREREWEREAZMIET 2 2 LIk v @il LEBRATZEF (HTTR) O R T LI EE 7 /LB 0
T, TR EIREL 2 37 Mg ORI ) m OFIEREEN M BT 5 2 L 2R Lz,
X—D0—F : DEEEEEAE, FOOMST, HTTR, @RV AF, AT ML T v 7 A
1. #8 T RPN CIE, BRI CH—BOBHERGI R 2 M 5 2 & X0 D it & VERk
L, FOEHREZFERT S, Lol DERMEREL (ERT 2 BN 2 B ARt 27 FuidpE
CMRROHEF AT SV & BRI D726 DEIET O LFHRERE RIZFEEE T O LEHRRE R & N TRR A
MRELRD ZENGM>TWDH[1], AR TIE, @iRAT AP T 2 = 30 F — R 2 O Z B
E LT, AT hvA T v 7 ASD[2]% AW T= /DS REWT A O ff 1E 2 a4 5,
2. BtEAE £, MERTODBRGHEORAEL MR T D720 DEEE L FHBE TR LR A I L. ER)
BRI a s MEORIEE RN 3 DR Z T 5, KIZ, FEMBETOFLEER R Z b &
W2 WD OB RCHAR/FIEFZ N O Z S 1ICF 65 ST &R (1) TESR S5 iFEO bk K BELI m Al
Soremi @ WT, /N ZRIEZLDZHEA T 47427 TSI b
S rem & ST B 720 DULPIRAH T 5, KEV T, MIEATO DR %mm=§}“w

DIHETHLNAFLERNOEE S Lo ST 2 EEAIC#EA LT P "
s remi DWIEZATV, ZOMIEREARQIC LV RD D, Z OHIERK geor
EREBTERICR . WE L bSO me s ML A s Greni=go @
Do BARIT. DD EAHGES L OME 2 L% k& OARHE S

ZUH A % BIR & et % = & O RETFHEOG I E BT 5, cor : Hil 6. no < A
3. BHESER iR T AURFTZEAR(HTTR)O KT 20 DI E & 7 L (BT AR 2 5% & L. At

FLIZIE MOC EHH = — N GENESIS ZfE/ L7, 2 & L CIL, FEHIREG61 B TOFLEHER R A HEH L,

DEFEE OBEL LTIZG A ORGEEZIT o 7o, FOMITREREZR 11T, 228139 #E-361 #)/361 FECTRIRE L
TW5, R10H, MEZEAT 2ROV ERF LR TIISRM L OZRNREL L2 L, SI L 2kRE
BEELWT R fE 2 W2 IE FIETIE, L ORI NS 0D T E PR SN, ARFTTIL. FEOHK

SEE L CEBE TR LEBER B4 £ 1 HEOEEICX AEHMBEMRITERE LR
- T i EIIHEED o (o
BiEREFEHETD W7 1 A o mey ES =2 (9] — Il/\/I ) -
WIET 2 HEICOWTHRET ST — ax n
I o IR 1.86 2.0 2.7 -8.3
TEThD, HIE% -0.25 0.9 1.6 2.7

BE XM
[1] A. Yamamoto, G. Chiba, Proc. Physor2024, San Francisco, CA, Apr. 21-24, 2024.

[2] S. Palmtag, K. Smith, Proc. Physor1998, Long Island, NY, Oct. 5-8, 1998.
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KUCA SiRfMEERERFLIZHT 5 Rossi-a Type-1, Type-11 f#4T
Rossi-a Type-I and Type-II analyses for a highly enriched subcritical core of KUCA

VEOE RS iy BI5A Y ZEdr Bob e RS SRR BT L R EE A A EE !
DERERAE, 2 ARUERR A

I}
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ARG T L BREHE A O RIS K0 BRE) S 47z KUCA KR FUF L2 % LT Rossi-a Type-1, Type-TIf#4T
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F—U— R AR RESR, KEES, Rossi-a, Type-I, Type-II, RI%&H %1802 B 5k
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2. ERRUMBEE
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UTR-KINKI Z W= 0 Y 2 FILRIE ERIE
Measurement of **U Sample Reactivity Worth in UTR-KINKI
B, MRIE— 2, mifEfEZ 3, SFHEAIE] 2, NETE 2 FARRGEAE 2
DITRERE:, 2R
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Measurement of Cadmium Reactivity worth at UTR-KINKI

*Irwan L. Simanullang', Nozomu Fujimoto', Atsushi Sakon?
'Kyushu University, 2Kindai University

The evaluation of burnable poison (BP) worth is crucial for the effective design of High Temperature Gas Cooled Reactors
(HTGRs). This study investigates the reactivity worth of Cadmium (Cd) as BP material candidate. The measurements
were conducted at the UTR-KINKI facility. In a previous work, reactivity measurements were carried out by inserting a
single Cd plate into aluminum holder, which were then loaded into the central stringer of the UTR-KINKI. This study,
we extend the analysis by loading two Cd plates, each with dimensions of 30mmx>30mmxImm. The reactivity worth
derived from measurements showed good agreement with the results obtained from calculation using the Monte Carlo
MVP code.

Keywords: HTGR, Cd reactivity, Period Method, Reactivity Measurement.

1. Introduction

In HTGR, excess reactivity during the operation time is
controlled using the burnable poison (BP), as the control rods
position are fixed to maintain the optimized power distribution.
Moreover, the amount of BP is fixed and cannot be adjusted during
the operation period. Therefore, a detailed evaluation of BP
reactivity worth is required for its optimal utilization in the HTGR
design. Several studies have been conducted to evaluate BP
measurements in the Very High Temperature Reactor Critical
Assembly (VHTRC) [1]. The results revealed that the difference
between the calculated and measurement values was about 6%.
This study aims to improve the evaluation of BP reactivity using
cadmium (Cd) material in a graphite-moderator system at UTR-
KINKI facility, as the VHTRC has been decommissioned. In
previous work, we carried out measurements by inserting a single
Cd plate into an aluminum holder, which was then loaded into the ‘ ‘ )
central stringer of the UTR-KINKI [2]. The recent study aims to
investigate the effect of reactivity worth by inserting two Cd plates
at different locations in the central stringer of the UTR-KINKI. Fig. 1. Schematic view of UTR-KINKI

Ccd late

Center of central stringer

19 ¢ y 17

2. Experimental and Calculation Method

In this study, measurements were carried out under six difference conditions, with each condition measured
three times. Therefore, a total of 18 measurements were performed. The dimension of Cd plate was 30mmx30mmx1mm,
and the Cd plate was inserted at the center of aluminum holder. A schematic view of measurement condition is shown in
Fig. 1. At the center of the central stringer, there are 15 graphite plates, which are replaceable. The aluminum holders
were inserted into this position after removing two graphite plates. The Cd reactivity was determined by calculating the
difference in excess reactivity between the central stringer without the Cd plate and with the Cd plates. The reactor period
method was used to measure the Cd reactivity worth. Furthermore, the experimental results were compared to the
calculations, which were performed using the Monte Carlo MVP code. The calculations were conducted with 30,000
neutron histories and a total of 50,500 batches, resulting in a statistical uncertainty of the neutron multiplication factor of

approximately 3 pcm.
Table 1. Comparison of Cd-worth reactivity (pcm)

3. Results and Conclusion

The results showed good agreement " Reactivity worth (pcm)
. Position of Cd plate
between measurements and calculations, as Measurement Calculated
surnma.nzed in Table 1. The largest discrepancy, 19 52341080 5247+294
approximately 5 pcm, occured when the two Cd plates
itioned t 1 ; h other (L9+L7 L7 51.87+0.94 53.46+2.94

were positioned too close to each other ( ). L5 5214+ 125 5445+ 294
4. Future Work L9 + L7 87.84+£0.25 82.20+2.94

This study will continue with an evaluation L9 +L5 95.41+1.38 94.09+2.94

of the neutron flux distribution around the Cd plates.
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Subcriticality Estimation Using Autocovariance of Reactor Noise
(1) Least Squares Fitting Using Delayed Neutron Components
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Subcriticality Estimation Using Autocovariance of Reactor Noise
(2) Data Assimilation by Bayesian Monte Carlo
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Preliminary Study of Subcriticality Monitoring Method Using Deep Neural Network
for Low Neutron Count Rate Condition
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Reload core design and operation after long-term shutdown by the calculation code LANCR/AETNA
(1) Overview of the Micro Burn-up Model and the Effects of Long-Term Shutdown
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Reload core design and operation after long-term shutdown by the calculation code LANCR/AETNA
(2) Onagawa-2 NPP restart results
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Start-up endeavor to restart Onagawa Nuclear Power Station Unit 2
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Analytical study on impact resistance of composite RC structures
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In search for radiation-resistant high entropy alloys composed by light metal elements
(2) Development of High Throughput Test Technique
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On the Hoop Tensile Behavior of Cr-coated Zircaloy-4 Fuel Cladding by Advanced
Expansion Due to Compression (A-EDC) Test
*Ziqi WEI', Bo Li!, John Andrew Kane Perez Jovellana!, Zongda Yang', Lijuan Cui’, Risheng Qiu®,
Sho Kano?, Hiroaki Abe'
1. the University of Tokyo, 2. QST, 3. Sichuan Univ., 4. Chongqing Univ.

Abstract: The hoop tensile properties of Cr-coated Zircaloy-4 nuclear fuel cladding were investigated using the
advanced expansion due to compression (A-EDC) technique. The coating layers were deposited on Zircaloy-4
substrate through pulsed laser deposition (PLD). Mechanical testing was performed at RT, 573K, 673K and 773K.
Nano-indentation measurements and X-ray diffraction analysis were employed to characterize the coating's elastic
modulus and residual stress, respectively. The coating's failure mechanism was quantitatively assessed by examining
the relationship between local strain and surface crack density. The findings revealed that the thin
nanocrystalline/amorphous Cr coating exhibited enhanced resistance to crack formation and propagation.

Keywords: Accident Tolerant Fuels, Cr coating, Advanced Expansion due to Compression Test, Hoop strength,
Crack propagation

1. Introduction

Chromium (Cr) coated zirconium-based alloy (Zry) shows promise as an accident-tolerant fuel (ATF) cladding
material. During operation, these coatings experience hoop tensile stresses, temperature variations, and other
degradation factors that can lead to outer layer cracking. The Advanced Expansion-Due-to Compression (A-EDC)
test method evaluates hoop tensile properties, coating adhesion, and fracture strength of cladding materials.

This study examines the mechanical behavior of Cr-coated Zircaloy-4 cladding tubes under hoop tensile stress
using A-EDC tests.

2. Experimental

Experimental work involved depositing Cr coatings on Zircaloy-4 rings via pulsed laser deposition (PLD). The
coating's microstructure was characterized using TEM analysis of FIB-prepared samples, while its thermal stability
was evaluated through in-situ TEM heating observations. A-EDC tests were conducted at RT and 573K using Cu and
stainless steel 316L pellets. Material properties were determined through nano-indentation measurements of Young's
modulus and nano-hardness, along with XRD analysis of residual stress using the d-sin*(\y) method.

3. Conclusions

The 350 nm Cr coating consists of a 130 nm amorphous layer and a 220 nm nano-crystalline layer, exhibiting a
Young's modulus of 227 GPa and residual stress of -1.4 GPa. In-situ TEM heating observations show the coating
maintains structural stability up to 573K. Above this temperature, Cr nanocrystals grow at the
amorphous/nano-crystalline interface, with visible atomic redistribution. At 773K, voids form at the amorphous
Cr/Zry-4 and amorphous/nano-crystalline Cr interfaces.

A-EDC tests revealed formation of transverse and 45° slanted surface cracks, demonstrating strong substrate
adhesion. From RT to 673K, the coating showed increased strain threshold for initial cracking and enhanced local
necking behavior, indicating improved ductility through brittle-to-ductile transition. At 773K, both enhanced
nanocrystalline grain growth and surface crack dilation were observed compared to in-situ heating conditions. The
coating's high crack resistance might result from the combined effects of the amorphous Cr buffer layer and

high-temperature ductile transition of nanocrystalline Cr.
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Development of accident tolerant control rod
(8) Characterization of long-life neutron absorbers manufactured by slip casting method
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Effects of alloy components on the corrosion behavior of ion-irradiated zirconium alloys
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HA AL L T332 MeV NiYA AU AR Lz, &L, BIICHTHHEEZEOE—7 RN 45dpa L7725
FOITRIE L, MERREIT 400 CL L7z, KT, A A HEZ O 70 % 288 COmillm EAKIZ 500 h
REL TR Lz, BREORELHEHRHZ SEM B IO STEM I L VBIE L, BEBFEEIBLIO@REND
FRALIEZ 23T T DB RS Do Ah & i LTz,
3. WMREBE

Fig. L IZA AV BRIRZIER LY VI NVOBLEE S 2R3, AT A 21220 T, BEH[1,2]TD
FERBOFETRLTWD, AT aA 2 TIERBRUEE S PMREEICS LTS 235070, &
Fe YT vA TR LIIRIN-TZ,

Fig. 2 (04 A BST L7z Fe YV v A ORI Z R, DU v A 2 TIEREARLITIR > TEAEK

ORI CTH - 7223[1,2], & Fe YL A%, FeilBENREWIZHEL L TREITITRK TH -7,
BRI EDWITEEBOZERIZOWN TR, HrFE D DGRy O ZEE) & OBENHER Sz,
e 15
= # High Fe zircaloy :
2 410 L |Ozicaloy-2 o Segregation
< . ¥
Q o -z - S
S 05 @--—@-==2--@---
£
5 00 —
6 0 20 40 60 & 5
Damage level(dpa) (a) STEM image (b) EDS elemental map (Fe-K)
Fig.] &L BLFEE S Fig2 A & v MG OMAHE (& Fe v inmA)

SEXE [1] &6, T, £, A0, B8, EE AAFEF-H%S 12023 F FEOFES], 3FI0
2] &, &%, £, 2HAO, B4, ¥R BAFRETIES 2024 £ BOFES], 3C13

“Katsuhito Takahashi', Takashi Mutaguchi?, Shun Shimabukuro? and Hideo Watanabe?
"Hitachi, Ltd., 2Kyushu Univ.
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NaClFETFTICHE T I DI hAA DKBESERIE A H =X LOFEE
Evaluation of steam oxidation mechanisms of Zircaloy in the presence of NaCl
IR SER!Y, R HpAl, I k2 R BAC
VOB RRY:, 2 CE HD

BEE R TR SN U SHR T OMHERIZ, Zr S A~BAT L2 ATREME 2 /R08 LT e, ARFZEIE,
YRR DK EARFIZ AR L7 ATREMEICAE B LTe, v o A M OE M IZ NaCl & H2[E S8 T 1773 K,
Ar(-Hy)-H,O FHK FCEb S & A, Zrxghem T u Yy VOAEREHR LT,

F—I—F: wWEE R ORED, BEFK U SER, Y haA, KEKEL
1. #§

BEE—FREOFN TRIRE e U SR O—IXARBEREE TR LI-HE S T d —J7, %
PEAMEW Zr DT NICE TR b WS S TR | FEGERTIC Zr DR ~BAT L ARERZ 2 51
%o ARFFETIL, WARKEARFICEE T VI v A RMIZ NaCl BRL[E L, KEAKBILIND Z & Tr 51—
T VDR LT ATREMEIZAE H LT, NaCl OfFTE FICB T 2 Vv v A ORI, BRb &%,
TT7 vV AREOREE FERIICHE L, Zr OKMBIT A I =X L Z 7 i L=,

2. RRAE

D daA 4B (2.1 x3.5 x7.0 mm) O—FKEHIZ NaCl 20 wt%/Kigik %7 7 > T@AA L, £ —4 —TCiz
L C NaCl % 5 mg/em? #2[H SW7-, WEDO=®, NaCl Z#8MA L2Vl b HE Lz, B2 71
RA#EE (D24 x ®30x50mm) PIZHEE L, 1773K, Ar-H0 £721% Ar-H-H,0 7 B —DOBRIFICER LT, 7
Uk Ly A AROKFREDOEE NEBE BN (Qmass) KV E=F—1LT, Fio, ¥ELLT
TR NEITAT 42 THE LT, K IZEROBKZ RS, BB 2250 LT 5 20 min % I250W
L. #BFRAER L OMR#EENET O EWIZ OV T SEM-EDS #1225 L O XRD ffT 21T~ 7=, £7-. #ABk
BDOHT AT 4 VX KH% SEM-EDS (Z L W 5 LT-,

3. RRER

NaCl #EFREHZ W T, BB ORB A RiR, 7V HEEENERRB L OH T 27 L2 £H D SEM-
EDS #4247\, Zr 25T 1 pm DL FORF 2R L (K 2), RB R, (R#EENEm CHER Ik
F1X XRD fEATIZ LV ZrO, E[FE L7z, —J7. NaCl Z#z[E S22 0E0E Tk Zr SRR3R TE 2o
72 NaCl #Z[EFE CHER LTz Zr EARLA DIEK A B = X BIZONW T, BN BN DEREIT o7,

UnhaA R TV RS Ir ki  HITAT 4IHF
—
4 |
m |
Ar(H,)H,0 HITAT 4 IVH 10
X 1. EBR O 2. BB ATT AT 4 LED
SED i (£). Zr DHFE~ v 7 ()
P — (NaCl #2[H . Ar-7%H»-29%H,0 %%

[1] 3%E HD, “fB 5% — B IR BT O PN RN E TR S WIZRAB O, BEF - 15Y9KRT— 285
% 66 I R, (2019).

*Ryota Nakazawa', Ayumi Itoh!, Mutsumi Hirai? and Masato Mizokami?
IScience Tokyo, 2TEPCO HD
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PWR M D SCC #HEHE
—HREB{E~DHE AR DEE—

SCC Mechanistic Study on PWR Structural Materials
— Influence of Chemical Composition on Grain Boundary Oxidation —
SEHL T, L RS, Rttt AR ]
'INSS

SCC HERERTFFE & L C. PWRI1 WRARMBEEEREE FC 600 54 . TT690 443 L1 SUS316 Dl 1% fF5 L T
W2 WERIE T CORMEN 2GR X ORI b 8 250 L 7=, IS &5 L T2 nWRIETiE, 600 &
BDOIBNE L DZEMRZ - Tk R L A2 4E © &8 .SUS316 & 690 &4 CIXHAME b AR kIZ A Ui o 7=,

*—7J—F : SCC. hifgit. PWR1 &K%, AT VA, = v VEAES

1. 8

INEARBIEEKIE (PWR) O EF 72 —UCRIERMEN T 5 600 A4, TT690 A4xds LU SUS316 X, W\
b Fe-Cr-Ni & HAMK & L, @iREEAKR CERMAM 2 RT, 2 6MEHT, PWRI ALK T T
B IR EREN (SCC) Frtha R Z LBV TR Y, T D SCC HEO M IZER BRIz 2T
PEMTTH 2 EBRELBELLND, ATHTHABIR ST RIET Fe-Cr-Ni M 0B BT W THRE L.
Ni REEOBGEE LT L=y 2R ORERFEZ RT3, Fe A4 TlEmii TR LEE MK T 2 B4
RREREME 2 95 2 & 2B 52T L72[1], AFFFEIE SCC I~ 2 B 72 2 M BPEFE A X 5 728, 600
B4, TT690 G4ds KUY SUS316 2 ftakif & LT, KSEHIC I 1T DB b 288 IS k9~ D MBI D S8 %
BEtL7lzbDTh S,
2. REX

600 A4, TT690 &4xds & U SUS316 & &R T L, PWRI
WARIEHEERBE T (500ppmB +2ppm Li+DH 30cc/kg H0, 340°C X
1000h) CTHEERERBRZ Ef L7z, £0%, £RA A E—201T
I TR LRI 2 i I T L, AEAE B R BEMEE (STEM) 12
F DB & EE LT,
3. R -BR

600 A @ IIRL T HMEEIZ K E S IR o ok 2 £ U S8,
RAEHINICIZZ < DZERMAAE Uz, 2B ZERUL, Fe, Cr LLEN
[N 723025 72 A B RS OB BTG T X A ipoT= 2 & Fre
RER &£ 2 BB, 690 A4lE Cr MR < %5 A FeCraOs r(gm o
BRSNS, B ZEITAE LT, BRI
IR S 72 o T2, SUS316 (22T 6 BB 20k RER (L1 3R
HALZRVHY, 9100 nm FEFE D Z < O VEIR THLWER{E 3 A U T
Woo BREO SN TIX NI 3 b L, R CRELERZE LA LT
T2 TNHBREBOBE VT, KIS S8R T ORIk i
Wbz, MAORE - ERICHET 5L EZ LD, © susite

[1] T. Terachi et al., J. Nucl. Sci. Technol., (2024). 1 RIR %2 e b i W o STEM 4
*Takumi Terachi!, Takuyo Yamada!, Yuki Yamaoka? and Koji Arioka'
(PWR1 &AM SE, 340°C X 1000h)

100 nm

"nstitute of Nuclear Safety System, Inc.
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[1G07-11] EH AN
EEH&E BAEK)
14:45 ~ 15:00
[1G07]

WS EAE BV ERFFENSBADOS v)LE—RINT X L¥ —OFHEF ILOBE
*EA EH. FABE'. h—o -2 (1. EHH)
15:00 ~ 15:15

[1G08]
A533BEi> v )L E—E 8 ILIFERD E DIHWB-STEMERR

*EH A, SH RS BT AMEL NEE LB EE £573. B S5, 180 N4 ER K
4(1. Bk K. 2. JFCC. 3. HEEH. 4. LM K)

15:15 ~ 15:30

[1G09]

FRFIFENBEEMI T v R TECBOBFRAFR M ICE T 238

YRR ESTF2 SHBAL MR ES2 B2 biL WA A BUEL KE 522 & 5L RE
BIN2, BEER B (1. PEEAH. 2. HibK)

15:30 ~ 15:45

[1G10]

FRFRENBZRMICH T BFeMnNi(Cu)T T XX —LZEBED D FENIEMENT

*CHEN YUTING'. Z&TF #3h' (1. mEKZE)

15:45 ~ 16:00

[1G11]

BREBSHEEDEA #+ VBHICLIRFIFRBRMD I 7 OEBZEL

*HiE 18ET. BH EE. EA #E (1. INSS)
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BERFEEZRAVERFFENRRMADO S vLE—RIIRIRILF—OD
FRIETILOBRE
Prediction model for Charpy absorbed energy of reactor pressure vessel steels
using machine learning method
A '\E, WA R, -2 ~—2!
T

W EEH O—>Th D AR 7 — A ME%E~X—R L L7 Extreme Gradient Boost %% L T, K[ Reactor
Embrittlement Archive Project THESE S 72T — & X — R ZUUk ST IR E DR SR D > v )L B — I =
F¥— (CVE) ZRARIT CVE THIET WEE L HE LT,
F—D—F: BeE . EASRM, PR L, Sy BRI kL —
1. BF

J -7 70 25 28 (RPV) 8l O o M1 BT Al 7 1 U, SEPEMaME R IR EE (DBTT) X _ L N — kL & —
(USE)Z % 8\Z L= Tl 23 T4 5, DBTT <° USE 143 v /L B — ]I = 3 )L X —(CVE) DI ERIFIE ) H R D
52, CVE Z PRl cEE, Mifbzx kv ESEICTH - i CE 2R H D, £ 2T, AR T
AR 235K LT 288080785 A IV C RPV 8000 CVE TIIE 7 /WIS EE A Mt L7,
2. BBFEELFERALET—4R—X

AWFFE Tl K[E Reactor Embrittlement Archive Project THEZE S #1727 — X X—A(REAP 7 — & X — A)[1]
(2 S L7 RPV #EHD CVE 7 — % & FRIE 7 AV OREIZ Wz, KET /LTI, CVE 2 HIWERK L L,
HREF SRR, MPBIOAL SRR, V /7 y FOJ5m, HilfE, FREBIER S Lz, 7 /VEEIIE, A7 —A
T4 T TN ZNE N TEWW TR E & GHE R 2 EBL 3 2 Bk # F15 Th o Extreme Gradient
Boost (XGBoost) ER2]&Z8H L7z, F£7=. 7 LV OfERD 78 IZ Shapley Additive Explanations(SHAP)A[3]1Z
Loy —rEwmTHO SRS SHAPEAHE I L, 7 4O PRITK 2 S50 AR O % 5 2 70 L 7=,
3HER

AAFFETHEEE L 72 CVE THIET LT LY | CVE R TFRIFRETH 5 Z L D3R CT& 72, $£72, SHAPIEIC K
0, RET XD TPHITIE, R, V /v FOJ5m, M, FirETREE, RPV SobFmsy, Fi
WHEBIRNRTA =L —=ThD I ERRALINERST,
4.5E
BB LD —> T D XGBoost {EA ] LT, REAP 7 —# X— X |ZIUFk S 7z RPV SO T v L B —I)
N> /¥ — (CVE) PHIET VOMEL R L AET VIZEY CVE R TFRIFTRETH L Z L B3R T & 72,

SE X

[1] RADIATION EMBRITTLEMENT ARCHIVE PROJECT. https://reapdatabase.nrc-gateway.gov/. (2025/01/06 [#'&)

[2] T. Chen, C. Guestrin, "XGBoost: A Scalable Tree Boosting System," Proc. 22nd ACM SIGKDD Int. Conf. Knowledge Discovery
and Data Mining, 2016, pp. 785-794.

[3] S:\M. Lundberg, S.-I. Lee, "A unified approach to interpreting model predictions," Proc. 31st Int. Conf. Neural Information

Processing Systems, 2017, pp. 4768-4777.

* Yoshinori Hashimoto!, Akiyoshi Nomoto! and Mark Kirk!

ICRIEPL
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AS33B il v )L E—Bm LR R LRI D T DIF WB-STEM

In situ WB-STEM observation of crack tips on the Sharpy fracture surface of A533B steels
FEHHEMEK, EHERER Y, BLRME2, NN 2, WA T, RREF SR S,
T 4, WSS ¢
PHRAEREE, 2IFCC, 2 R A, 4 LN R

JRFIFE TS R (AB33B #ff) D2 v /L B — BB A I 1 S TR L T B R SE R DS S5 R D 2 D
Y5 WB-STEM BESFABR 2 520 U 7o, RLAAT TR~ 2 R — iR v b U — 27 JERES K OB
*ﬂi%ﬁ% % 7\7)) L/fu-o

F—0— K FAFEAAER. B0, BEFEEEL cof, PR

1. ®§
= DIGE ST ZRIC L - TES T 2 O O BV Z2 EME O R S | MRS N IZE 57 5 5 G
NIRRT DB ZFFE L, TN O ERET BB 2 RET 5, IS RO 728 O feshik i 2 ik
EL. JRFIFOLENZHERTL2ZE2HEMET 5,
2. REREER
FEERFEHI X, PEE MR SR ET 1| 58 UT (BERRERR) Vo v 7 2w, KRERT IV
A F B —ANIT. (ArBlade5000, Hitachi High-Tech) 35 X OVE F##1% H #BGELIEIITONT A 5347 (EBSD-KAM
Map) 12 £V > v L B —ERERBRE I ISk L 7 BRSO DN 2 R E L, & O JE P S0um F2EE O fE ik
D, TR 200nm O EEREE 2] A 4 ¥ — AL (Ga-FIB-Helios, Thermo Fisher Scientific) T~ 2 -
YT LT,
1 EITREND EBSD O AMENTIZ Y v /L B — R DAY Fracture suface  Cracks
—ROPTHENAZ R L TEY, BEUEHTIE KAM H 27010 L el
TWDZ ENRbNd, WB-STEM BIEEORER, BRI ITEA,T
BEE 2.5%10'%m? & 2 D VMR TEAYE Mn ML I IERL L
TWL Z L@ L (MRET), £ DY WB-STEM i X
LA D 600°C E TZEM A RAE 04nm/pixel. FERT AREE  pum——
Is/frame TEEFWEAZFAE L L 2 A, BEHIEE 500C 25
550°CIZFB VT, & Mo AT & 38 Bz 2 sk OB R 2 8 7L L 72
(HEHT), 56k, BRmatE T TREN T REICAET DL
PEET O R 2 B FRICHEH O G DE 5720 D GN 57

(Geometrically Necessary dislocation) % 7~/ A/ — /L CEIFJIZ A]
: > B1: ®EA15UT ey s vy be—
L7z A o
BELTERAC 0 s T O In situ WB-STEM #1282
BE 3

[1] K. Yoshida, H. Miyata, D. Miyata, T. Kato, M. Endo, H. Yuya, Y. Shimada, H. Watanabe: Materialia 38 (2024) 102272.

15'mins ~ Tagess

500 nm

* K. Yoshida!, H. Miyata!, D. Yokoe?, T. Kato?, M. Endo?®, H. Yuya?, Y. Shimada®, H. Watanabe*

"Tohoku Univ. , 2Japan Fine Ceramics Center, *Chubu Electric Power Co. Inc. , “Kyushu Univ.
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RFIFENEHRMY 5 v FTEIERBDBMNFERFIEICET SR

Investigation of local mechanical properties and microstructure of under-clad hardened layer of RPV steel

R ERT, MH A MY B % Geng Diancheng?, bl k2,
Park Minha?, #KBF ¥5Z 2, & %2, JU0hk AlIr 2, HERS F5st!
VR ), 2RI R

JRFIRENRED 7 Z R FIAAET D LE O ST ) F R 2 BB 2 B 582 T 2 7291
77y NEHERRHEZ R T 5 BHIH LT m FU B L72RICTH /A v T T —va Vil SRBRB L O
ATy FHAWERMGRBRE £ L= & 25, AL & AEEREFOEME DK T2 A b7z,
X—0—F: JENES, BERM, 77 v R, MBS, BB

1. ¥E

BEAKIF DJRFIFE R 28 DA IIMEESH S AN STV D2, NEIZITZEWIEMEN KD Hd Z &
NH, AT ULV (77 v R) BDRBEEISNTWS, ZTHUETOMIET, 207 7y REEOEY
B T ARG B UL A 2 DA, FRICIEEEER T TIE HV300 %88 2 2 BEE e il b3 s ST
WA, Fo, ZoEbEICIEEEEORIY EBDNAHTHHEB RGN Z &ERHE SN TV DL R[2], E
NR ORGSR Z#im 9 5 L CEE L e 2L ORI 5 BEEBIC ST LS h
TV, Z TR T, JRTIFEREH 2 7~ N NELE O JRFT 1 F R KX T IRA IO
THLNCTHZEZHIET 5,

2. RRAE

PEEAM X, =0 1 B UT AEHANm 2 7 v MR FIFEESR T 7 > 7 MR E:AS33Bel. 1, 7 7 >
REB:SUS309L) T D, 7 7 v N L 0 U1 0 H L 7230BHC . FUE R+ ERE X 1 I b
VINERRE T 2MeV O HA A% 290 C THUH L7z, BRI, /A v T v T —va VISR Z Ei 2
BT, ERA A E— AT ONEEFB)Z HWT~A 7 a4 ZRBRAICINT L, ~Af27ux7 L)
v FH AWM A 1T > 72,

3. R

IR OF /AT o T =2 a VESIZOWT, BWHERFUEREO~ v T oir&iTolcl 2 A, H{bED
JES X Sum FRETH D Z LAt b Sz, FERE ORREL & A A PR & 52 T 72RO TEAE R 26 B 2 Fhiik
L7 ZAhA, AF VBN ZZ T2 BHIEEICE D £ COEMMIERF OYSRRE L2 | EENMET LT
WHZERABMNIIRoTz, e, HABISIRE WS O T 2 AFRERM L, MK o7,

SEXH
[1] H. Yuya, K. Yabuuchi, A. Kimura, INM 557 (2021) 153300. [2] & & &, 2023 EJf I HEFEO KL 3F05

*Minako Endo'?, Ryuta Kasada?, Yuki Jimba?, Diancheng Geng?, Kaito Kamiyama?, Minha Park?, Yasuyuki Ogino?, Hao Yu?,
Sosuke Kondo? and Hideki Yuya!

IChubu Electric Power., 2Tohoku Univ.
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REFENBRMIZE TS FeMnNi(Cu)Y 5 R 2 —HED 5 FEI AR
Molecular Dynamics Analysis of FeMnNi(Cu) Cluster Structures in Reactor Pressure Vessel Steels
BROEEE, KT Y
VR

AW T, o FEN P EEZ O T FeMoNi (Cu) B8 D7 FAZ —% v Ialb—var L, &7 7 A% —1
EOREZFIR LT, Y Iab—rvalitEEZBE LT, BEREGEY 7 AX —HiEE L OIS T ST %
L — %A LT,

F—T— K :FeMnNi (Cu) 7 T A& —, DFESIF., 2EREEWMT

1. #&

JRFHREN 2% (RPV) SHOFMCLRMEZFHNT 5 LT, MEtO k268 o B fifi T B2 T,
BRlo, BEEAROAETIE, RN ES LT Cu-Mn-Ni-Si 7 7 A X —%2 KT 2 BN BlE STV E
T — ., BEHEEICBWTH, @MOWIRKEE S 7240F T Tl MaNi & 7213 MnNiSi A1 tH# 23 2012 4 ik
THZEDBHLNICRSTWET, ThHDT TAX—IXEEORMFEICEL KT L, RPV MEON
L IET 2 FERO—2L ENTWET, LonL, ERIICITY 7 AF —DFENER SN TND H DD,
Z DOMRB 72 IE R L EMEIZ DD T DICiE S TV ER A, RIFFE TR, 2 TE1% (MD) 1%
ZHAVWT, AeHIiT 5 FeMnNi (Cu) 7 7 AX—DMA Y I 2L —va v LELL,

i

2. Fik

AWFFE T, FeCu, FeMn, FeNi D Z 0847 G AXZ —IZHT A I ab—a v 2{To7-, flEkEL
U CHf = R BEREREA IV, RS TR CEMBIO X A2 Gy 7 AX —Z &L, T XCOREERT T AX —if
WEEINF LT, ENENDOEEDRMEEE X REICRIT R T oy vz v, S1FEFHECLY 7T
A B — DGR NF—E 5 LT,

3. 8

1L, EXATDITAL =BT, 4 ODORMEEGTGEIZBIT S, BERI T AN —tEEE R L
TW5, BRTZRALX—IZL->T, 4 2UNDOKRMEFESEER TV 7 A X —IZBWT, Cu, Ni, Mn 7 7 &
X =D BEE LTV T AR —iEE T, TNENE —IrBERgE, 55 T UrEEIEEE. 3 X OV S r R Sk
LTW5,

B1., MoKk F R Z—DREME

*Yuting Chen', Kazunori Morishita'

'Kyoto Univ.
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ERFFEEOES T VRBHICLIRFIFERMAD =/ OHBEL
Microstructural Evolutions in Reactor Pressure Vessel Steels Irradiated by Heavy lons with Low Dose Rate
TR KA, IR w2, ma B!

VRS- T2y AT SHFSEET

1 Cu &K Cu DR AR DOV CRIFEZR R 0 ARV FRAHEE  (2x107° dpa/s) "C 0.21 dpa @D Fe A A4 > FaiH
Z 290°C THEfE L, APT JliE & TEM B4 LV X 7 ol (LA <72, APT MEMN M7 7 A X )
EEEICERINTEY . WEIRTF 27 7 A ZROIMIERIZHE Y35 2 & hbaoTz,

F—D—F: RFFEHME. BHEE. 14 BH, FERFISRE

1. ¥E

JRFIF AR O A M LIZE R R SREAFEROOVE > Th 5, BN bOBRIZIT, WEIRT27 724
RHENLL— T e ED X 7 m R L O EIRFE & T AU O MM E OB AR 2 2 ENEETH D,
AWFZETIE, AR Cu A BDOJRFIFAZRMO BRI 2 RS T 272D Cu G A RL T Cu GAED
JR TR ERINZ DT A HEZR PR D KW RS C Fe A A2 2 L, 2 7 o A IOV T, Cu
FEDREE, TR & OEWE R LT,

2. A&

HEE X, A RSO Cu bt (0.03 wt%) BEOH Cutf (0.12 wt%) D2 FEETH D, A A R
R AUR R IR S ZE R0 HIT T3 L. 2.8 MeV @ Fe £ 4> % 290°C THRH L7=, EE 750 nm (2B 5
BEEIT 021 dpa TH Y, HEEE T 2.0x10° dpa/s TH D, BEKLO I 7 aflfkE({LE2 5720 APT #l
JE & TEM 8534 i L7z, APT iEHE 750 nm 7 & N ERREREI O S I A S 45 & 512 FIB TIER L, EBE
sV AE— RCHIE L7z, TEM #REHIWE % FIB TEIV i L7c&IC, MEA 4 U EEE T Ga A A ¥ A
—VBERE L, FR LU TEMREHIR L TY 4 — 7 B — AE TV — 7 2 BIZ LT,

3. ¥R

APT JIETHOLNTZT b A~y IHOIWEIRT 7 7 A% & E BT 5 - OICHIRMEET L2 X
DAL T TR EAT 5T, 7 7 AZ MO 2 7 {713 Mn, Ni, Si, Cu & L7z, {& Cu#tf & H Cufic
R EST=7 7 A% OFEEIZZNEI 433102 m? & 7.9x10%° m?, EHERITZNZI 24 nm B 2.2
nm &EHi S N7, 7T AX OEFEERIL, 2.6x10° & 4.3x10° Tho 7o, FHRIOMBL O FHPE1-REH & ik d
DLWy T A NEBEICERENTOWDIRETHY | WHEIRT2 7 AXHAOYELBRIHE LT 5 &
ERbND, 7 IAZOMRIZERT DL, IRCuMTIETRTHI 7 AZ T CuilREN 5 at%ll FTHY |
Mn,Ni,Si &L L7227 T AX DR S T2, H Cu b Tik Cu IBENEWZ 7 A XTI Z T Cu EE DK
W TAZBIFIEL, ZTOEIGIE 65% Th o7, TAUTP TS & ik U CRRENEE RN 21k,
7 BRSO TR T OFGDBEEFE LS bR TH DL LB X BN D, TEM BIE)D LR S
7oK Cu bt & Cu M DBV — 7 ORFE L E HIT 53102 m? TH Y | FHEAIZZNEN 3.8mm & 4.1 nm
ThHotz, K Cubt & Cubt TN — T OIERICITRKE RN <. SEIOREEMEIC X 2K Cu bt &
HCu D7 s IR ZEL D EIENT, 7 T AXORBEE LMK THD Z L Bbh oz,

*Yuuki Maeda !, Katsuhiko Fujii' and Koji Fukuya!

nstitute of Nuclear Safety System, Inc.
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8 20254381 2H(K) 16:10 ~17:15 i G (Zoom/L— L7)

[1G12-15] B&I%IR

B EH BAR(ERILK)

16:10 ~ 16:25
[1G12]
FRF MBI DONNPRIFICE T 7o B FEDHSR

*Ffasl. ke Ed . REEL WBRL HT MBI BT H 0. 7R 2 BHKX)
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UTokyo, 2. NIFS, 3. QST, 4. SJTU)
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[RFAMHED NNP RRICA T -BHEEFEOHR
Study on machine learning methods for NNP development for nuclear materials
E fakh, RSE R, BR SRR B0 LY, &RT o, oo ik
VRHECRE, CHEIERAE
IR DB ORI HE S R 2 L — g SIEBERBFRIAT oy VREBDSRO TR Y . B E
EEALIC=a2a =%y U= BT v VBB OBISE & B8 FHEORET N ED b T 5,
F—T—F: BB, REHRE, =2—F xRy NIRRT v b, BREETFE
1. 8

JRFIFPNFB O BRI EHC IR 2 5 2. £ OfER, RO b5 S Z et d 5, REHEE
E@E T Ial—ra T 50l TIFERHNGILTWA D, EOREEIIRT-HART oo v LB
ICREEKAFT D0 LN LU IEROBBRIIAR T o 3 v /L TIIAEMER IR EBR 2 0I5l TE Rz,
EVMEHEMEOH LV I ab—va UBRREETH D, £ T, @ERRT vy VEIROBRENLE L Sh
TWo, —h, NLHREEMOFERITIE, AR TERE AR ETRONLIRT vy VT —
HEFEHL, =2—TF NV %y NT—T R T v ¥ /LEE (Neural Network Potential, NNP) #5845 Z & 13,
FHROKE, HWERB I WEHT 2RO EM LS5 2 LN TE D,

Z D7z, NNP BRFEIZIS T DHGE LERME 2RI 27201213, REORKHEEGICEES 27 -2t Y |k
ML, B E FIEOMIRZIT) 2L PRETH D, F—RHEFRICE 57— EROFE 2 X b 3G
W2 EEEBEL, £ORPOVIT, AWFITHM Fe DRRET oy V2L L, S FEIHETT — 2y
M &N RET AR LTz, NNP OFEE 7 mt 2i2k1) 5 FEREIC L, 17 —20H ), Ry MU —27 Ok
aT) TRFRERIBORE H ik BEOTRERE L a2 FDONT 2] O 4 SOBLEINGRELETT 272,
ABFFETIX, A TIMBHANT O E < — A D NNP 058 FiEZ R - SR L. MaNiSi B 1% & e
WK )R el C B D MR T > > % b (f : Fe-Mn-Ni-Si 7R 7 > ¥ v /L) OBIFIZISHT 5 2
LE AL TWD, FERANICITEF O BN 31T 2 ISR G ZEE O @S E ) SEEO H 5 FFRIART v
¥V OBAFIZ AT T B A R AT 5,

2. BtH

Mendelev "7 > 3 v JL[1]% FV " C LAMMPS C BCC 8k 5 afl i, Be 28 T8, B L OZ24L08
TR R EORMzGUHEZFRE L, ZNEalBsE o7 —22y e LTHM L7z, n2p2 22— F[2]%
HNTRRDHNTA=F Tm=a—TF Ky MU —7 28 L. NNP OB & it 217> 7, —EOFHRIE
FERFDA—/"—a B a—Z THEM LT,

3. R

250 fELL EDOJRT- 2 Te, AFF 1000 #3ED Fe (bec)
DIFFET VAR - FHR L, 26 2 W THEE 21T
W MR RO R=a—T Ry N7 AR L
Too Flz, EMEACREEL RAVEOR, =a—u B L
DNFGA—=BEELETHT LT, Xy NI —JgiEL
NNP DR & & b IZheiifb L7z,

BEXHR
[1] M. I. Mendelev, et al. Philos. Mag., 2010, 83 (3977-3994). [2] A. Singraber, et al. J. Chem. Theory Comput., 2019, 15 (1827-1840).

FHHE L7 Fe(bcc) RFET L L NNP DXy MU — 7 R

*Baopu Wang!, Hiroto Osaki!, Yuting Chen!, Liangfan Zhu', Kazunori Morishita', and Kenichi Fukumoto?

Kyoto Univ., 2Univ. of Fukui
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PIEFRATICE TS Fe NDFETFERMRERICET 5D A RT 1 v A5
Kinetics assessment of athermal point defect production in iron during neutron irradiation
BB, Chen Yuting !, AT Fnoh!

VR R
Sy FEEE (MD) 12 X 0 EHR S 472 20 eV~50 keV @D PKA TRV F—DffZEN Ay — RT—H _X— R %

b LT, AR A — R T A2 DR EEE ZiiE LT,
X—0—F: BAHEE, &R A5 —F, BERXKM, AT 4 v 7 ZFHE, I 7 niEEdgE
1. #E
JR AR S S OREEDIZ BN TR, PIETF O RS 25 THEBHIZ SRS S8 I AR S ., £h
2 & o THEL OB EIZ ST 5, ket LOERERFOREICIE VT, B EZET L2 L
MWHETH D, AT TIE, S FENFECL VR INEE R Ry — R 7 — 2 _X—200% Fn T, FE
DOHFPEFRREIZIZIBIT D WKMo T A r— N7 F A2 (2R A — NG CEENICAER T 2 RIBEA K
(LLF Teey &&R0)) OAERCRZRHE U, SOSHERRRNT 2 IV T MBS 7 m SR 4 2%

BWLRE L, ZOME, MR 0 2BE (<bY) 2 107" | NRT-dpa®5 L ($8)(CC 75L)
8 10°%F T=swIK s — B f0Of Bolom ez 0n e ]
TEY .CCEEOHERLDOHRDI & W ™ st 8 ’
7 u SR ERICAE R EEAL 510 Son 1 s
S1072 y v, S10
HIEMRERE, LhL, K21 § . .
FT LT, HFBAEEL RGE o
- o=l Ak S0 Sqg'8
FERRIRAT SR CE DRI A —v | ol
CEFY v TREET D, L0EE FEEFGEeddds GG E SIS
. Irradiation Time (s) Irradiation Time (s)
=W7=R — N > e .
BRHHRGET ) v 7 ERAT BT 1 CCEEOEEC LB/ uliEiEct sHE
DI, ARWFFETIE, MD A5 CTE 72
ez AEeiz| (Rmevdie|  [iEusrE] .-
o < s |

MARSRRIZHEN T, € D% ORI | < > | >
A Fou7

BAIMET Ao L2 HIE LT, S FEHEE(MD) 1070[s] ‘ 1071s) I EEE AR

- X 2 BREBEETI S

2. BIFiE
MD F5H O K et 2 T R BaasE
Total system
IR AEREBEMHEZ VAN v skin
U RAEMEIZHAI LTI SOFERERE KLMC

core

L, ZNEFEITL, TOFEROFAMEIC
IS U 2 R S A KT 4 v Y
A ' THNRE (KMC) & Wi,
3. R

RIpZEE DOHZIBD Z LT MD LV &
WRFII R r— b s REWZERR A r— /L E T
AR TCE T B A — NIRRT S X 3 KMC fEHEK
T2 RS> CC DAL « i « WHIRZEEh 2 KMC T L 0 B L7z, FERIIC W TIEE RS9 2.
SE X
[1]Y. Chen, et al., Nucl. Mater. Energy, 30 (2022) 101150.

HETEE
RiT

*Liangfan Zhu'!, Yuting Chen', Kazunori Morishita '
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Defect Cluster Suppression by Nano-Oxides in 12Cr ODS Steels Under Helium
Ion Irradiation
*Zideng Wang', Jingjie Shen?, Zongda Yang', Sho Kano®, Huilong Yang* and Hiroaki Abe'
'UTokyo, *NIFS, *QST, *SITU

In this study, recrystallized 12Cr-ODS steels and 12CrFe alloy were subjected to irradiation at 400°C.
The subsequent irradiation-induced defects were meticulously examined and quantified via TEM,
specifically focusing on the size and density of dislocation loops and voids. A comparative analysis was
performed to evaluate the influence of nano-oxides in the ODS steels on defect production by assessing
the sink strength.

Keywords: ODS steels, sink strength, ion irradiation

1. Introduction

Structural materials in fusion reactors are expected to expose to a severe environment where high
displacement damage and high temperature coexist. ODS steels are promising candidates for the plasma-
facing components due to their exceptional thermos-mechanical properties which originate from the
high-density nano-sized oxides distributed within the matrix that act as effective sinks for the irradiation-
induced defects. This work intends to quantify the impact of the nano-oxides in the ODS steels by
performing a systematic study on 12Cr-2W-0.3Ti-Fe alloy and 12Cr-ODS steels.

2. Experimental

The 12Cr-ODS steels and 12Cr-2W-0.3Ti-Fe alloy were cold-rolled and annealed to achieve full
recrystallization to extinguish the pre-existing dislocations and other defects, while controlling the grain
size at a level of 150 micrometers. Specimens were irradiated with a 160 KeV He* ion beam at 400°C
with peak damage of 2 dpa at 416 nm depth. After irradiation, cross-section TEM specimens were
prepared with a Hitachi focused ion beam (FIB) system. The irradiation-induced defects, namely cavities,
and loops were characterized by a JEM2100 TEM. Bright-field (BF) images were obtained near the
z=[001] orientation along the goo2 kinematic condition.

3. Results

Microstructural examination revealed the presence of dislocation loops in both the 12Cr-ODS steels and
the 12Cr-2W-0.3Ti-Fe alloy specimens. While both dislocation loops and void formations were identified
in the 12Cr-2W-0.3Ti-Fe alloy, the 12Cr-ODS steels exhibited significantly reduced densities of these
radiation-induced defects compared to their non-ODS counterpart.

4. Conclusion

This investigation elucidated the formation mechanisms of radiation-induced defects, specifically
dislocation loops and voids, in Fe ion irradiated 12Cr-ODS steels and 12Cr-2W-0.3Ti-Fe alloy at 400°C.
Results demonstrated that the presence of nano-oxides substantially inhibited void formation, with the
ODS specimens showing either complete suppression of voids or void sizes below TEM detection limits.
Furthermore, the ODS materials exhibited markedly reduced densities of defect clusters compared to the

reference alloy, highlighting the effectiveness of nano-oxide particles in enhancing radiation resistance.

2025 Atomic Energy Society of Japan -1G14 -
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Microstructural Evolution of the Intermetallic Compound Zr(Fe,Cr); at the Interface of Cr-
Coated Zr Alloys under Fe?* Ion Irradiation
*Bo LI', Hiroaki ABE!
'UTokyo.

Abstract

This study investigates the microstructural evolution and hardness behavior of Cr-coated Zr alloys under Fe** ion
irradiation at 300°C. It focuses on the interfacial compound Zr(Fe,Cr)., revealing its critical role in mechanical stability
and irradiation resistance.

Keywords: Cr-coated Zr alloys, Zr(Fe,Cr)2, Irradiation, Microstructural evolution, Hardness behavior

1. Introduction

Cr-coated Zr alloys are promising accident-tolerant fuel (ATF) materials for nuclear reactors due to their
enhanced corrosion resistance and compatibility with existing reactor designs. The interfacial intermetallic compound
Zr(Fe,Cr)2, formed by Cr-Zr interdiffusion, plays a crucial role in the mechanical stability of the coating system. However,
its microstructural and mechanical responses to irradiation, especially hardness evolution, remain inadequately studied.
This work investigates the microstructural transformations and hardness behavior of Cr, Zr, and Zr(Fe,Cr). under

irradiation to elucidate their stability in extreme environments.

2. Experimental Procedures
Samples were prepared through diffusion bonding and irradiated with 2.8-MeV Fe?" ions at 300°C to doses of
0.1, 1, and 5 dpa. Microstructures were characterized using TEM and SEM-EDS, while nanoindentation was performed

to evaluate hardness changes across the irradiated regions.

3. Results
. Microstructural Evolution: At 0.1 dpa, Zr(Fe,Cr). exhibited dense dislocation loops, indicating initial
damage. At 1 dpa, a mixed crystalline-amorphous structure was observed. By 5 dpa, Zr(Fe,Cr). became
fully amorphous.
. Hardness Behavior: Zr(Fe,Cr). showed initial hardening at 0.1 dpa, stabilization at 1 dpa, and softening
at 5 dpa due to amorphization. Cr and Zr exhibited increasing hardness with dose, saturating around 5 dpa.
4. Conclusion
This study highlights the dose-dependent microstructural transformations and hardness evolution in Cr-coated
Zr alloys. The findings reveal the critical role of Zr(Fe,Cr): in influencing mechanical stability and provide valuable

insights for designing irradiation-resistant ATF cladding systems.

2025 Atomic Energy Society of Japan -1G15 -
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Enhancement of Analysis Method for Important Phenomena of Severe Accident at Reprocessing Plant
(D-14) Validation of Sectional Aerosol Model
RACE Shih !, BEER PR, EEJE RS, IR K&, NE &F 2, LR ETR?
VA, 2 HARRR

ARFEHLE ST = — N FATE 1CHEEE. BREIC K DR B A A GRS KM SE =T a Yy VET Vi
BAL., EBfENT (ABCOVE, AHMED) K U= — R#H# (MAEROS) (2 & % 2 Y PR 4 Ehi L7z, M
TFAOBEANCLY BREEEFEECB T 527 1Y )v LPF & X 0 BEMICHHET 5 Z LN alfEL 72 5,
X —J)—F : FATE, ZREEEK, XMOEZT7 oy VET IV, RIEREE. B854, LPF

1. #E FEUEEERIZ 31T 2 AR EE F R IC BV T, BEIRIBISIFIC AT 2RIRA =7 1y L L L TRAT
THZLENMESND, TORME LT, RFEPERESLTIBIC L - TEILRLT NI L KO, =7y
JVOHERF DN WATEO/N S W REIZ W T, ORI BRAMBEFIREBIZEV I W ER3bITHN D,
— . WSROI FHLE FEAFNT = — N FATE CTIXUEEFIRAEZA0E L 72 BARUC K o CThi+B iR H S
NDH 7, WA TR ORI ZE L2 5 2 ENTE R, BIEN 72K B0 ORI 2 K B
SHEO S Z LiF, hirRICEEINS =T Y )V LPF % L D BIEMICRHMET 272D ETH S, Xy
E=7 v Y LET VL, MELCOR X MAEROS %™ SA =— R THE Wb TR, =7 1y vk +&5
R REOFH Z LI b Lick 7 va v b LTI, KPR ORFRIZ L Z G O Z L TE D,
ZDl=, =7 v/ )L LPF OFHliIZMD CHEERET LV THD, AFRTIE, YHEETADOI L, BEET
VB X OENEREIC L 2 BRBREET VA FATE IZE A L, Y MEMRZ = L7z,
2. RUMREEOEE FATE (2 LY ABCOVE # L U AHMEDEO gty ELcoR 22
EHEHIL, FBRFEES £ MELCOR (C & 2 RN 5 & bk L7z, 2 [+ b
DGR, RSB T 2= 7 vy VERRE, HEhREE (K1), %
(AL, =7 a Y WREEIC OV CHREBR T2 2 E 2R L, % )
72. FATE & MAEROS (28} 5 =2 — R DI, =7 v Y )L DOFAT; o —— -
W ERAEA, KEES . SORE. BE - RETFLOAESY L Em
11 FATE & MELCOR (L%
ST 2 TN ENFEBL, 2 TOFr—R BN TZ=7T vy LDk 1 R p————
BT DRI AL L OVRERICHOW TR —E 425 = L 2R LT,
3. 88 FATE ~EALLEKENE =T 7Y L7 VT ER LY MELCOR O EBRENTREF & OEAMEEZ R
L7z, ¥£72. MAEROS & ® = — RHHIRIZ I W ET NV OZL4MEHER LT, YT TLVOEANIZLY, L
HUERRIC 31T D ARBMLE Tl o= 7 10 Y L LPF & X 0 BLEMICHHT 5 Z E Nt fe o 7o, Ak, &
HOWIBAER VL D ETVEEAL, =T 0 VORA RO OREFEZEbE X0 ERECIRVE S, Si%TT
JNZHONTH, ERIETC o — RS2 2B L o7 a Y LVEB O Y MEHR L2 ET 5T ETH D,
ZEICHR[1] “MELCOR Validation” , Sandia National Laboratories
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23 CHR[2] “AHMED Code comparison exercise: comparison report (revised MACRES calculations)” , NEA, NEA-CSNI-R-1995-
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NMB4 ~NDZRELFHMEBRHR 75— FERBETIVOEE L
[R5 VERS T A OEEFE
Implementation of an ideal gas centrifuge cascade enrichment model for NMB4
and mass balance analysis of recovered uranium utilization scenarios
B 7 T NN (1 R 11 A SAE ZE TS b I SV~ )1 G i IR R
JAEA, 2 HORFRF R

BB A 7 v 2 b—% NMB4 (C, 1@ Do BEEDOIE ) A r— Rapift s Lo U 7 VIRMEE T V& J24E
Lz, ZHC KV ZEREEZ G Y 7 o OmLAHHIC L > THE LD FREHER DGR ATRE L 72 o 7o, £ 72,
KEFNEZRNT AR T AR T U BT DL Y T > OiF I %58 Bl 2 55 L7,
F—D—F: BREY A 7 v, U T RE, mOaBEE, BT 7, GEERHl, NMB4

1. &8

BT, RMMNORERPIRFEEBRE LR HREBENI/HEED TN D, RS, 77 U EEO KM
B &2 7 7 BB OB ESCE A RN E E o TV D, BAE T, BRI L o TR
BIn bR SN 7 v %, fFRO Y T U FEICH 2 I-EIEHE & L TEN T Tnb, +oky 7 o8l
SOFIENNEEC e o e GEETEL, ZOBINY 7 0 &2 ERRIEAT 21T ORI T ) 4 ORF R0
Thb, €I T, JAEA & HEHZRENLF TR L TWDEBREIY A 7 Ly I = L—% NMB4[1]iZ, B
R DB A — RERRE LI 7 VIBEET V&2 RE L, ZOET AVEHWT, TAEIZTH
W77 o ZiG AT 256 ORNRIRT RIS TV 4O 21T > 72,

2. DS VEBBETIL # 1 [T T N4 LA L
KETHES ALY I YRy S ab—varya—F  gu  ymmoos NMBAC)

MSTAR2019[2)IC S84 S fz o R o — RET /L& NMBAICEIE LT, () 53, 3#10-7 2.7%107

ARETNEFANT NMB4 CTrHFE L72fER &L BT T ket o U-234 0.07 0.070

FARCDBI[3] 22 1 IR, CHMED AR O T—E L TE D | U235 41 4.1

NMB4 (ZFEE LT W+ i E 2 F> 2 & B3R ST, U-236 0.9 0.87

3. FERFE U-238 balance 95.0
DONEDOESHOFEAHFFICEB N TEAE L BEENEH SN

B LUUEAIL A IR T b TR AR OB D

CERBAIFTRNG & LSRR BRI Z B o, Bhhi- @ﬁws

FEROFIE LT, BEORKRY U FEEERZX 1R T, BT Z IEE 5E+05
L OEREREETT D T LTy 2105 ERETRA Y T EE RS 85%  IN 4E+05

PTG 5 = & 50 B Al Ao T 3 3405

SEXH ﬂHé 26405 M RIRS 5 SFIAG L
[1] T. Okamura, et al., EPJ Nuclear Sci. Technol., 7, 19, (2021). [2] C. F. Weber, %;::Z EMRY 7 ¥ 7R Y

et al., MSTAR2019 CODE DESCRIPTION AND USER’S MANUAL 2025 2045 2065 2085 2105

(2020) [3] BtHREBEATICRT BEILY 7 U BREFOFERICOWT, UEE i
" - 1 KK 5 o B s

&AL (2003) [4] AT, f, AARF T /%% 2024 F£KOES 1M11 (2024)
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Investigation on Fuel Cycle based on Actinide Management Towards Sustainable Use of Nuclear Energy
(3) Overall picture of research and process, and TRL setting for social implementation
IR EEE, BHEOSEREY, B MY, WA A, P EEZC, T /T2 e mEY, W
G, B /AT, A 3R RS, PERRE S, HR s
'WK, PHIK, MFBR, ‘MHI, °JAEA

RN TR —F i & H—R =2 — b T IO R D ST Y . ABFZE IR0 72 5T /7]
MOIZDOREEREILL, 77 F /A4 Rv3x VA~ (ACM) Z1fi 2 T8 A 7 VBB LT, fha g2k
(XA RGAE (TRL) OMEUIRRRENRAIRTH Y, AHMETIINIE - 7o A0 EE2FHHT 5,
F=0—F:T77F /A4 RexP A b, fRFEE, TRL BHREALE L~L)

1. #¥8

[GX FEHBUZMNT T2 AT ) DRERIRE 4L, BRI ERNCENMED & 2 71 IR A2 8 5 72
., BARIFRLHHRE, @EE OFHSC BB O AR F ST & 2[1]. TOfRER. T —
~ VR Tl Pu 0 R O T 0 MA BN CH D | @dlIFC MA S0 « 2T O A3 22
AL & RIAEND Z ENBH LN E 2o Tz,
2. BHY

Rt 7251 DRI 5 BRI G T2 ACM BB A 7 Ag & 8o Ul & Fefi L7z, DAF & B
H7REAEREF L TCD, 1L Puflko SWEEHICKHE L7z U-Pu-Np filti 7' 2 2| 2. MA B ERE & &0H
(ZEWTZ 0B - BUYET e R 30 & W T2 E2h 3 MA BZEHE G, 2023 FFREEIC 920 L 7 F28L rTREMERR
HCIEL, FEL, MA oBE, BEREARRGE, B, MA A BRO BN 2 556 L 7=, AgiEix, v —X
HHOFELE LT, 2D O & BIFEORBUCOW T 5 & & HIT, BIREH A 27 L TOHHMTBE
WZE 1T B AR EVE L~ (TRL, Technology Readiness Levels) (2D THELET 3,
3. MREEER

TRL /% NASA (Z X D #2M8 S, Bl o FIR e R 28D 72D BT D L~V 2 R IIZFHE 2 FIETH
Do R TBEE# - MA U 3 A 7V ) AFEEMZEE S TIE. MA BT OFf & TRL O —EBEE
AT - 72[2], AWIETIZ, MA 0m LYV PEBESEY) 2 B0 ) 0 SIS 8 5 25, M= A M & 0 WFE
BCIHIRAN S 0 . FR b R IR A XIS T — 2 DA CTH D0 8 5, TRL4A 725 TRLS ~DEATIC
FREea A N EFREDRMES 72, TRLA~6 TO L FEHREBR-CHEHBRTFRRAZFEL, EFT7 0 TRy
RaRBR A 1T\ TRL6 LURE A HHE T 2 L ¥MER STz,
BE OAROUIRIL. GRS RT3V A7 MMFFERRFE 336 JPMXD0223812958 DAk 52 1F T Fh L 72,
SE 3
[11 BARRFIFS RN 7 A T7HEFMERS, FRRIREFE « BB A 7 Vigst - IRE0ES,  THRfr 7R

TFIA - BIRBI A 7 R - RE SRS REWREE, BAREFTE, (2024).
2]  T/BEZH - MA UV 7)v) BFREMZER S, BAKT /%45, 52 (2010) 28.
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Investigation on Fuel Cycle based on Actinide Management Towards Sustainable Use of Nuclear Energy
(4) Basic Policies and KPI on Actinide Management in the Nuclear Fuel Cycle
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Investigation on Fuel Cycle based on Actinide Management Towards Sustainable Use of
Nuclear Energy
(8) Separation of minor actinide by using DGA derivatives and diluent with low heat of
Vaporization
*Fauzia Hanum Ikhwan', Masahiko Nakase', Takahiro Nishihara, Tomohiro Okamura', Kenji Takeshita',
Taisuke Tsukamoto?, Keisuke Nishimura?, Takashi Shimada?, Tomoo Yamamura®
!Science Tokyo, 2MHI, *Kyoto Univ.
To identify solvents suitable for MA extraction, we investigated the extraction behavior of simulated high level liquid
waste contained lanthanides and actinides (Am and Cm) by using C6-DGA with long-chain carboxylic acid in fluorinated
solvent (XF). The results of extraction tests with simulated HLLW using several synthesized DGA derivatives have been
reported.

Keywords: DGA, simulated high-level liquid waste, solvent extraction, minor actinide and low-vapor heat diluent

1. Introduction. Fluorinated solvents, such as Vertrel™ XF, are particularly advantageous due to their low vapor pressure,
high chemical stability, and suitability for use in radiation-rich environments. The degradation kinetics of tetra-2-
ethylhexyl-diglycolic acid (T2ZEHDGA) in radiation environments were investigated in systems containing fluorinated
solvents and long-chain acids. In this study, we investigated relationship between extractant, in this case, side chain of
DGA structure and solvent composition. In addition, solvent extraction experiments were conducted using simulated high-
level liquid waste (HLLW) contained minor actinides to evaluate the effect of carbon chain length on extraction efficiency
and performance in fluorinated solvents.

2. Experimental and discussion. Three hexylamine-based DGA derivatives (C6-DGA) with varying carbon chain
lengths (C6C1, C6C4, and C6C6) were prepared. The addition of nanonic acid to Vertrel™ XF significantly improved
the solubility of the extractants. Therefore, a mixture of Vertre]™ XF with 10% nanonic acid was used as the solvent in
this extraction experiment. The distribution coefficients (D) for americium (Am) in simulated HLLW indicate that
C6C4DGA generally exhibits the highest extractability for Am, while C6C1DGA as extractant with the shortest carbon
length shows the lowest extractability. The extraction efficiency for COCIDGA and C6C4DGA reached its maximum at
3 M HNO:s, and the efficiency decrease in high concentration of HNOs3. In contrast, C6C6DGA displayed a continuous
increase in extraction efficiency as the acid concentration increased. These findings suggest that the carbon chain length
of DGA derivatives significantly impacts their extraction performance, with C6C4DGA emerging as the most effective
extractant under the tested conditions.

3. Conclusion. Extraction experiments demonstrated that carbon chain length significantly affects extraction efficiency,
with C6C4DGA showing the highest extractability for americium compared to C6OCDGA and C6C6DGA.. From the result,
the extractant with shorter chain tend to have high adsorption in the lower concentration of HNOj3. while C6C6DGA
exhibited a continuous increase in extraction efficiency with increasing acid concentration. These findings underscore the
importance of optimizing the structural properties of extractants and solvent systems to enhance their performance for
nuclear waste management applications.
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Status of the Laser Isotope Separation (LIS) of *Ca for CANDLES
* Anawat Rittirongl, Saori Umehara', Kenji Matsuoka', Yuto Minami', Tatsushi Shima', Sei Yoshida', Izumi
Ogawaz, Tasuku Hiraiwa?, Jun’ya Nakaj ima?, Ren Yuhaku?, Masashi Tozawa?, Shigeki Tokita®, Hideaki
Niki'?, Hironori Okuda*, Masahiro Uemukai', Noriaki Miyanagal’ 4
'0saka Univ., *Univ. of Fukui., 3Kyoto Univ., and *ILE.

Abstract
A large amount of double beta decay nuclide is required for the search for neutrinoless double beta decay (Ovpp).
CANDLES employ “Ca due to the outstanding Q-value (4.23 MeV) among double beta decay nuclides [1]. Laser isotope
separation (LIS) is introduced aiming for large-scale production of **Ca.
Keywords: Laser Isotope Separation, Calcium-48, Isotope Separation, Enrichment
1. Introduction

The study of neutrinoless double beta decay (OvBp) using “*Ca plays a vital role in addressing key questions in
physics, such as the origins of the matter-dominated universe and the possible violation of lepton number conservation.
However, the study of this exceedingly rare phenomenon requires a ton-scale quantity of **Ca, which has a natural
abundance of just 0.187%. The production of “Ca is expensive, estimated at approximately $1,000,000 per gram. This
high cost is primarily due to the lack of a gaseous compound, which complicates the isotope separation process required
for large-scale production. Laser isotope separation (LIS) is a promising method for enabling the efficient and cost-
effective production of “Ca, thus addressing one of the key challenges in this area of research.
2. Laser Isotope Separation for ¥*Ca

Calcium absorbs light at a wavelength of 422.792 nm, with **Ca exhibiting an isotope shift of ~800 MHz
relative to ““Ca. This allows a single-frequency laser to selectively separate “*Ca from other isotopes. [2]. The requirements
for mass production consist of the development of an atomic beam generator, laser irradiation unit, collection system, and
monitor and control system [3]. By utilizing multiple slave lasers, a high-power laser system can be realized, enabling an
efficient separation of *Ca and boosting the production rate. The spatial distribution of the calcium atomic beam was
measured using time-of-flight (TOF) analysis. The displacement of *3Ca was 3.84 + 0.83 mm, while no displacement was
observed for **Ca, and **Ca. A new design of the main chamber consisting of six ports irradiation unit is proposed aiming
to scale up to 2 mol/year.
3. Conclusion

In conclusion, the adoption of laser isotope separation (LIS) for the large-scale production of *Ca shows
significant promise, with the potential to achieve production rates of up to 2 mols per year. Plans to scale this process to
a target of 300 kg per year are being explored, and further advancements are anticipated shortly.
References
[1] Ajimura, S., et al. "CANDLES-III detector: Low-background spectrometer for studying neutrino-less double 8 decay of 48Ca."
Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment
1069 (2024): 169982.
[2] Matsuoka, K., et al. "The laser Isotope separation (LIS) methods for the enrichment of 48Ca." Journal of Physics: Conference
Series. Vol. 1468. No. 1. IOP Publishing, 2020.
[3] Ogawa, L., et al. "Laser isotope separation to study for the neutrino-less double beta decay of 48Ca." Journal of Physics: Conference

Series. Vol. 2586. No. 1. IOP Publishing, 2023.

2025 Atomic Energy Society of Japan - THO9 -



TH10

2025 FNDER

BRAGERFEICHT SHB, A VILEESTORBELICET HEMERH

Study on optimal conditions for resonance ionization mass spectrometry of locally generated atoms
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Ion Transport Optimization in ITLCS: A Study of the Conical Octupole Ion
Guide System

*Chao ZHANG!, Ryohei TERABAYASHI?, Shuichi HASEGAWA !
"Department of Nuclear Engineering and Management, The University of Tokyo
2 Nuclear Professional School, The University of Tokyo
Abstract
We previously developed an ion trap-laser cooling spectrometer (ITLCS) for Sr-90 trace analysis using
resonance ionization and quadrupole mass spectrometer (QMS)-based mass selection [1]. To improve
ion transport efficiency, the system was upgraded with a conical octupole ion guide system, enabling
more effective ion delivery into the trap for laser cooling.
Keywords: ITLCS, conical octupole ion guide, ion transport optimization
Introduction
The conical ion guide system consists of two conical octupole ion guides (COIGs) and three einzel lenses
(ELs) arranged sequentially along the z-axis: EL1, COIG1, EL2, COIG2, and EL3. COIG]1 features an
85 mm conical structure for initial focusing, followed by a 400 mm section with helium gas for ion

deceleration. COIG2, 193 mm long, refocuses ions for delivery to the trap.

Conical

l—— Conical octupole ion guide 1 ! l— octupole —}

1 Helium gas 1 1 ion guide 2 !

-I 1 _ 1 1
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4 3
_1 r S

1 1 T :
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L— 85 ——t 400 —————— 85 ! L 193 g

10

Figure 1. The schematic of the conical ion guide system (mm).
Results and conclusion
We designed and built an RF/DC power supply for the COIG system, enabling precise adjustment of
voltage parameters applied to the octupole electrodes. This allows control over ion transmission rates.
The results validate its reliability and establish a foundation for future laser cooling-ion trap experiments.

Experimental results are shown in Figure 2.
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Figure 2. The relationship between the average RF amplitude (peak-to-peak) on COIG1 (Left
panel) /COIG2 (Right panel) and the ®Sr ions’ counting rate.
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Precision X-ray Spectroscopy of Antiprotonic Calcium Atoms
for Investigation of Antinucleon-nucleus Interactions
REO ', OREN 22, HEF IR
VAR, ORI

Antiprotonic atoms are exotic atoms, in which an antiproton (p) replaces an atomic electron and is bound to the nucleus.
Characteristic x-rays emitted by p atoms can be used to study low-energy antinucleon-nucleus interactions. In this
context, we will discuss specific interests in spectroscopy of p calcium isotopes with transition-edge microcalorimeters.
Keywords: antimatter, exotic atoms, superconducting microcalorimeters, x-ray spectroscopy, isotope enrichment
L &R

YEESTFHORIEOMINL, 4 B OFERTHEFTORROMEDOES>TH DL, WEHEBFHIFET
LR L LT, N A CBIRGFEMDSUSNUETH L LBEALNTEY . ZOBEMOVE DL LTHREKS
NTWDDN, PHETF « KPPEFIREI TH D, BZ2RETRIT L7 PHEF 25 P72 A8 # LRI 2 55
ZERIET 5 2 L TL8.6 X107 b D H T« I H T HRENIRE ] O T BRAE A & 8 & 41 TV % [Baldo-Ceolin et al. 1994],
PR, P2 K SE 28R Sk > TZ O & 9 REBIRR ORI 2 REAIC A LS F D5 8REN R S,
HEEEZEDTWEHD, ZOTDICKFHET-IR T OO R T o x L OIFHM LB 72 5 [Nesvizhevsky et al.
2019 72 &)y ZORPHETF-IRF O RT > 2 v VOB EE G 2 R F 00, K57 R TR T
& LG TFRFIC L DB RN — G-I ERT vy VO TH L, KGRI, BHEETLD
HIHVNS WA =T Z2 b5 L ORIV —HENIIT TR TR OO A/ER OB R BN S,
2. W% B EIBR K OEBRIERR I
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YA CHMEAREET D 2 L2 AfET, MR X —ICBIT DR - JR TR T 2 vy AV (r) 1

21'[( uA-1

Vope(r) = == (14 5= [bop (@) + b160(r) ),

LRSI D [Batty etal. 1997], MIFEEFE &, pld IR FEROBFEEETH D, p(r) = po(r) + pp(r),
Sp(r) = pa(r) — pp(r) 1&, TR ORMETFEE S Z p, (). BT HESZp,(r) & Lz & & T
FMOBESMOENENIE EEZRKT, by blE. p()BLTEp()DRT 22 ¥ NV (r) ~DFGZRKT
Btd 7z 0 BELRICH Y T 5, Vop() 17 A Y A U RHE (b, > —by) ZMiT & KRR T v
YRGS, SATHIIE TIX, JR7AZ O FET- 5341 DO AR TENE D by DY TE % 151 TV 7= [Friedman et al. 2005],
AWFFE Tl BT AR OV CEEGR » BRI 2> DR HEA TS LY T A(Ca)R FZICE B L, M1
Ca 7 DER X SO FNAKEIFEDRIE D B G F-JR AR T v VDb iRkEZ BEET, ZD70HIT,
RO A O E & IR X #iHeas CTh 2B EEEEt o —(TES)Z Vb, Zhlt X
O ATHIE L D b 12 MR WA fREE T KBS Ca - OXHHIAIERTD 6h—5g B (K 120keV)Z 4 eV D
FEECHIET S Z & BT, ABHE TIL, 2025 FICTEL TWVD ™Ca il K H/RMYIDOT A N EBRA~Te i) 7= Hefif
WIS U, RERE 7 RN IRIRMERE D) &2 W TE R EIS T COT A T 7 25807 5.
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Calcium Isotope Separation with Crown Ether via SLE method: Cool Plasma ICP-MS
Analysis

“Pantiwa Kumsut!, Ryuta Hazama?, Takaaki Yoshimoto !, Kanyanan Kosinarkaranun?, Chonlada
Pitakchaianan®, Anawat Rittirong?, Tadafumi Kishimoto?, Toshiyuki Fujii?, Yoichi Sakuma?®, Satoshi
Fukutani®, Yuji Shibahara*

!Osaka Sangyo U., 2Osaka U., *Tokyo Inst. Tech., *Kyoto U.

This study explores calcium isotope separation using solid-liquid extraction (SLE) with DC18C6. The SLE method
demonstrated higher reaction coefficient (n) than liquid-liquid extraction (LLE). Calcium isotope analysis using ICP-MS
with a cool plasma technique reveals the isotope effect in the organic phase by studying Cal, + nHO (s). The separation
coefficient (“®Ca/*°Ca) is -0.005+0.004.

Keywords: Isotope Separation, Enrichment, Crown-ether, Solid-Liquid Extraction

Introduction

Calcium-48 (**Ca ) is a double beta decay nuclide with a high Q-value of 4.27 MeV. It was used to study the
neutrinoless double beta decay (0v3f) by the CANDLES project. CAlcium fluoride for studies of Neutrino and Dark
matters by Low Energy Spectrometer (CANDLES) aims to demonstrate the Majorana nature of neutrino [1]. Therefore,
a large amount of *8Ca is required.

In this study, the chemical separation of calcium has been studied by focusing on chemical exchange processes
using solid-liquid extraction (SLE) with crown ecther because of low cost and fast and high productivity [2,3].
Dicyclohexano-18-crown-6 (DC18C6) was applied to use in this research. The internal cavity size of DC18C6 is
approximately 2.6-3.2 A, which closely matches the ionic radius of the calcium ion (Ca>"), about 1.0 A in hydrated form
or ~2.0 A when dehydrated. Thus, DC18C6 is suitable for calcium ions. The study by the SLE method was motivated by
the comparison of the reaction coefficient (1) between SLE and LLE (12M HCI) methods. The reaction coefficient (1) of
the SLE method was higher than the LLE method. A higher reaction coefficient (1) increases the proportion of the target
isotope extracted into the organic phase in one step. This enhancement increases the efficiency of target isotope extraction
when applied in multi-stage processes and affecting the isotope ratio. Therefore, the SLE method is a good candidate for
enhancing the production of **Ca.

The solid phase (CaCly-2H,O (s) or Cal, * nH>O (s)) was mixed with the 10 mL of organic phase (0.07M
DC18C6 dissolved in CHCIl3) by a magnetic stirrer for 10 minutes. After mixing, the solid phase was separated with a
filter (Millipore, size 0.2 um) using a low vacuum filter separation system. The loaded solvent was recovered with 10 mL
of pure water for back-extraction. The back-extraction time was fixed at 1 minute and standing for 1 minute before
separating by using filter (No.2S) size 150 @nm.

The ion concentrations in each phase were measured using atomic absorption spectroscopy (AAS; AA-6800).
Subsequently, the isotope ratio was analyzed with an ICP-MS (Agilent 7900) employing the newly developed cool plasma
technique. This technique represents an advancement over the previous reaction cell ICP-MS method (hot plasma with
H- gas mode) [3]. The development of the cool plasma technique aims to minimize argon-based interferences and reduce
mass bias, thereby enabling more precise and accurate isotope measurements.

Conclusion

Calcium isotope analysis was conducted by using ICP-MS with a cool plasma technique. The result obtained
using the chemical form of Cal, *+ nH,O (s) demonstrates the isotope effect in the organic phase, with the separation
coefficient (**Ca/*°Ca) of -0.005+0.004. Furthermore, this study observes the mass effect of calcium isotope, except “*Ca,
which exhibits a spin effect. This result demonstrates promising progress in enhancing the mass production of “6Ca
through the solid-liquid extraction (SLE) method, which is a more efficient isotope extraction than the LLE method, as
revealed by the reaction coefficient (n).

References

[1] S. Ajimura et al. Low background measurement in CANDLES-III for studying the neutrinoless double beta decay of “%Ca.
PHYSICAL REVIEW D 103, 092008 (2021), DOI: 10.1103/PhysRevD.103.092008.

[2] A. Rittirong et al. Journal of Physics: Conference Series. (2022), 2147.

[3] A.Rittirong, Doctor Thesis, OSU (2022).
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Development of rapid screening analytical method for °°Sr in smear sample collected at the Fukushima
Daiichi Nuclear Power Station
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Tritium permesation from high-temperature and high-pressure water through Inconel 600
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[1] K. Tobitaet al., Fusion Eng. Des. 136 (2018) 1024-1031.
[2] K. Katayamaet al., J. Nucl. Mater., 565 (2022) 153723.
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Study on tritium release behavior from neutron-irradiated lithium
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[1] S. Kwon et al., Conceptual design of DEMO blanket materials test modules for A-FNS, Nucl. Mater. Energy, 25 (2020) 100800.

[2] M. Kinoshita et al., Experimental study of tritium recovery from liquid lithium by yttrium, Fusion Eng, Des., 81 (2006) 567-571.
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Tritium release behavior from FLiNaBe mixed with Ti
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RIS KT L CiX, U F U 2EBENC SOV T ORI+ ITITEAL TW e, RIFFE T, BRElEIC
BELZIRETO Ti © N F U ARGEMEGEZEND D720, MET- ST FLiNaBe (ZIE M LLEE 21T - 7=
Ti M RZRMUTHEL . U F o N EsEh &2 8 L7,
2. EBRAE

FLiNaBe #£H%, LiF, NaF, BeF2fy KZHE/NLLTRA L, Ar T AZ B I TR0 5= v 7 VRN T
BT 5 Z & TIERL L 7=, ZHUC Ti R %2 N 2 7= Ti J&4 FLiNaBe #0BH G ¥#efii L 7=, Ti By RITKIFE 45 pm
LUF, MEE 99.98%D & D& U7z, 1ER U 7-BHIRE RO ZERIE FIFIZ T, R 7 7 >
7 A 488X 102 s om? T 5 4y 2 B U7z, BRGTHEBURHTIR L €L EMARALER A 0 L 72 Ti By K 2
DT, A EIF O Ti EZ Swi i Lz b o ¥ Lo, IHMbAsiX, Ti K%
20%Ho/Ar T A Z il SRS 5 600°CITMEL . KFZRIN STk, Ar H A0 2 TRFE 2 IS
W 2EEZE 10 [BIFEEMR Y KT Z & THEM L, 3N, £V 7TV Bo520FIcmEl L, hE LoakE
WIZERE LT, BVEMZA8EO B I 0HA L, 2 I EWNEEICEfl S ¥ 7=, Ar H A% 100 cc/min Tl
SRR G, BRI T 600 CITIMERFF Lz, B DRSNS N F v ADFHIL, TF, T, (HT),
T,0 (HTO)D 3 OB T EN D, Ta DHBUKMEEZFF>Z EA2FIH L, T.0 & TF ZHiENT 7 —CH#EL T,
EOTBEL 721, 400°CITMBA S Lo ki & m3 = & T

. o =8 250 . . 900
T, % T,0 el 18 LIZLENT T —TTHELZ, X7 T— 3 —o—FLiNaBe
y e = —4—FLiNaBe with Ti 0 300
KR Y F 0 ABEIRIAY T L= a T H 9 gl NaBewith 0100
THRIE Lz = 002%°%°" 17
I - 3 ' 600 &
3. BRRUEE iE 150 {500 £
B4 1 (c 74T FLiNaBe 36 L ONEMEAL TEIARIE - 2 0t 14 &
& FLiNaBe 750 b U F ¥ ARG RE <Y, T 2 eannns]® 2
s A
B4 FLiNaBe 2> D s U F 7 A &I & 624 7 2 sof A 1200
T E2EPERI SN, ) F oD%, g . st | | 1 (1)00
KB ENEN, ZHETOERNS TF Okt © o 60 120 180 240 300

Time [min]

HEIFDRL, KEKK NI F A LTHRTEINZ
EZTND, X 1 fi+ MRS FLiNaBe 3 & OV Ti ByRIES
[1]A. Sagara, et al., Fusion Eng. Des. 89 (2014) 21142120, FLiNaBe 2250 1 U F 07 L 8)

BE AU, RSB EAT SRR — AL FRIBFSE NIFS23KIEF054 D3R4 72 b D Th 5.

*Kazunari Katayama', Yuki Setoguchi'!, Kenta Akashi', Yukinori Hamaji?, Teruya Tanaka?, Naoko Ashikawa?
'Kyushu Univ., 2NIFS, 3Kyoto Fusioneering
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EmERARAFEZRAV-ZRBESFA T #E&
~ERitY & DEA R UIERMKBICH TS Ni & Zr RO KFERIIERE~

T production for fusion reactor using high temperature gas-cooled reactor
~ Hydrogen absorption performance of Ni-coated Zr spheres when coexisting with oxides in contact and
non-contact situations ~
VR CENE Y, R I JIE RiEY, Rl —RR 2, R EES,
AR W4, I BT 4 TR RS, Bes S, BOK IR

PILRPBE L, 2 JURHRR B T, 3 UK, “JAEA, 5 ALK L, °QST

ERAT AP EZFANTRE L T % Li EEAHARICE CiIAD 5 72010 SERHAIC Ni #8 Zr BRZ B L T OWNE
RS2 EEMBELTWD, JATHFZE CId Li BR{b#) & EAlRREIZ I8 1T 5 Ni 78 Zr Bk /K EWIPERE 2 7
Nz, AWETECIE. Li b & FEREARIREE 1T 51T B Ni #F8 Zr BEROKEWRINERZ 1T 72D THRET 5,

F—U—F: NUF YL Nz R, SE RS

1. &

DT G IR OERIZIL, MR T(RY T DB METH LI, ZORELHFIEE L TEIERTAF%
TSR A2 Bt LT D8, @il AT AR Li B RLE = > R)Z 267 L, *Litn,o)T KISEZFHALTT %
T 5, BEMATE LTV Li 7y KT ALO; FERIC LiAlO, & Ni #if8 X7z Zr BkZ 3w L2 O Th
bo ZrERIZ T Z2WIN9 5 2 & THELR FIF. Ni 8 1 Zr OFb 205 <S&El &2 o, JeAT7E i, Bk
&S T AR 900 O F8 N T NI #78 Zr BRS 00 72 K BWMUMERE 2 R FF 95 & W O FERDE BT BB,
T E T Ni #4878 Zr Bk & B S BERIIRBE THFZE 21T > TN 22N, BR bW & O BEfl & O FEREMIUIRAE A3 K B
IPEREIC T TR B R MR Cd D, ARFIEIL, BRb & FEREMUIRAE D Ni #5 Zr RO K FE UL IMERE 2 7/~
Befid N OFERE AR IE DN K BRUMERE~ M T T B AR T2 2 2 HIE LT,

il

2. ERFE KR

L IZIERERIREE D EBR CHWERE 2R L, X 2 IZ5EBREE O pummmm
BERE X %73, 28R Cld, Ni #78 Zr Bk 30 18, & O LiAlO, 50 mg %
i Uiz, M1 ORBIGEEA DY A % A B NIZERE L, 900°C %
THE L%, ARENICKEZEAL, ARENOENEET
Bk L 7=, BEMUIRHE T D FEBRIT LIAIO, & Ni #78 Zr BkA — O DRI
AN TIT o 72, BN AL KE O eIk EZ 2o st LT, kK3
WOARNC 3 AMEFE ST b0 bR En s oo 2 FE Y HE

Ni#%7E Zrik

A N N

1 FEBR TR B IR 1E)

Ui, B3 I AREARD FRENOE NN, ROBBHROR oo (0] (@ [G) ]
AT, M D N Zr B2 T UL R B OV Q) o e |

BRI RDTZ, B3 L0 RBEAIRIEICHEV T b, B [aros (80O
DY & ol LC kRIS D BRI & AAREES (L LT D (25 =
-Eﬁﬁiﬁ

T RNbhd, B OGEREAREEIZ 3N T, T OIRFREERE O Er
EIZEEFED, BRTIE, BIEYOREEZE X T-5E DOEREFRIZO (4 2 SRS X G ARE)

2R L TIMIEIC 213 e < L BT DIEBHREICBI LTl 2 5 E D

WTHEREIT ), 810
SR 800 4 3B M FEIE

D:2.00 102 [m?/s] BRI 2

(1] FUERM: AAKT IR 60 (8) (2018) 52-56. 790 N SHAmOUmEE b 1010 s

[2] H.Matsuura, et al. Nucl. Eng. Des 243 (2012) 95-101. o 780 oo 513 lmol/m?/Pat]

[3] H.Matsuura, et al. Fus. Eng. Des 197 (2023) 114054, Q;gg N ooo00o0e o o o o
B L

*Aoi Furuya!, Hideaki Matsuura!, Hiromi Kawai', Kazunari Katayama?, Teppei ;ig S‘f'fggﬁ;i?,mi?a‘, SJJ

Otsuka®, Etsuo Ishitsuka®, Shigeaki Nakagawa*, Kenji Tobita’, Yoji Someya®, 0 1 2 3 4 5

Yoshiteru Sakamoto® R:8rs hour]

"Dept. Eng. Kyushu Univ., 2Dept. Sci. Kyushu Univ., 3Kinki Univ., *JAEA,

STohoku Univ., °QST 3 LIAIOz & Ni #¢75 Zr BR7SHafik - JEHE

itk fE THAT L 7= 458 DJE H 2L
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ANy B Y U JREERA LHD T35 AYHAEAD M) FIOLRSSHHR
Study on depth profiles of tritium in the LHD plasma-facing wall using a sputtering treatment
IR L E AR R %% VRS BAT M AR B
A R AT TR, FERFBER

KA ORI~ Y 7)VEEE (LHD) TN EAKHE T 7 X~ FEBRTIE, DD UG CAER SN ZEE R Y
NN T T A RPMBECEZE L TV e, EBRE TRIC, 77 XA~ xfmbEef—RE LICRRE Lol o Y
Fon (T) WEpfiz, 7a—ERN /IR (GD-OES) MW= A/ Xy &Y 7 (SP) MEEL R U T
U LA A=V 7 (TIPT) &> THIE LIZFERICOWTHE T 2,

X—D—F: NV FULRESHA, LHD, ANy X UV ZWEL 7 a—Es i
1. &5

LHD TIE 2017 5 2022 - THAR T 7 A FEREAT o 12[1], BHAHRK T 7 XA~ HTld DD & s

WZED THAERESI, ZOREITAEF TR 26 GBq Th o7z, BEBZER U T ORI A0 G, AL T O
950 %X LHD BEZERGNIZERE LTS EHER SN TV DH[2], BZERBNOT T A< ktmBEEET 5 T
2, EZIZ, FOLIITEE LTV DD ZEHONNCT 72012, EBRTHH LI A 3— Z 08 —HEIC

ELIZMEEEIRO N F U LORS S MEMmH 2 EI3AHTHSH, £ 2T, TIPT & GD-OES % Hu 7= SP
WA A AT PEZIT o7,

2. AEAE

WD X HITHEZE1T - 72, OGD-OES T 2.5mm DO MES % AT, 3B R OEAS 2.5mm O M iE %
SP LB %, Al —7Uk L THIE O FIEREEIC DT SP R 28 2 TRLELZ1T 9, @Hmw:SP%@%L
7B T 2 ET 5, @FfF HAv7z PSL RE /A0 T, SP AR A L 7c o, B8 LR A L T
7RI D PSL GRE 2GR 5,

3. AIERR

B 112 2019 FOFEBRTHP L7227 AT (W) PFBIRFE L A N—ZROWPER-RZ —Fl & LTRT,
GD-OES T® SP A TIL, 3Bt O F LR O b
BHZENTEL, REDOWIE, Y 7T o HE,
FERDIRFE, £ L TRAKEOSMHZRLTND, T
HiDE— 7 13RKEN K 2-3um DIESITH D Z & »
D, ZZIZFEE LTWD T DD Kt TARKR S iz
1 MeVDE# MY RURELDIRDITHDLEEZD
N5, T A OMEEITH loeum £ THERTWD, I
FCIE. OREHZOWTHIER R4 1% L Cilm
Al

B

Tungsten coated graphite

w

—

Normalized PSL intensity
N

o

0 10 20 30
Depth [um]

SEXH

Y LRET - RS
[1] M. Osakabe et al, Nucl. Fusion 62 (2022) 042019. 1 2018 ORI CH LT 7 27

CHEBRFESL A SRR D b Y F U AT
(2] HPIFAML, 55 S [ HAHSHRE SE S - AAR  (FAHEE) LMot EON,

eI E R A FRE, 2C11(2024)

*Suguru Masuzaki'-2, Mingzhong Zhao', Miyuki Yajima'?, Masayuki Tokitani'-2, Gem Motojima'?
I'NIFS, 2 SOKENDAI
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FUFOLKREOEODEREES v F L—2 B ORE
Investigation of low density scintillator materials for tritiated water detection
A B, Vopk DR, KR B, R SOME Y, BRM iR, U IEFR?, EA& B
i 3 !
PRBCREE, 2 E R
FUF UL, R RAF— B AT D BERMARTH Y | BRBEE =2 ) VO NEETH D, KR
1%, KFEORYF U LREZEGHE T HEER T L—a URta O L2 HIEd. RAHETIEY U F
L — Z M EHEAR I B9 D JERE R 2 s 5
F—O—FK: MJFOLK, PUFL—4
1. %8
Ko R F U AREREICIE, F)FULBERENET DAY o Fr—ra VRRHEDBHN LT

WD, U T NEA SEIHIETRE, B TEA RS L W E ORI SN S EER S v F L — v a iR
DOIFFEBIRENEA TS, ZHETIE CaF(Bu)R 7 T AF v 7 N v F L—Zi B e LTIFES LT E 7228,
EDOMEFTORTEIL D £ D ITD TV, AFFFETIE, REED WD RN o F L— F ke B
R/L, PIFULKBREA~OIEAREZFMT S, ZNETE, TIAIT A AT LA LRS 4508
Ak PDP @ HAR(YGE, YBGE, BAM, ZSM)Z x5 & L, @ RHEOER & T R 2 o 7=
2. EBRAE PDP phosphors

PDP & HARDE AT v EFEEA T SV ORIEIL, #fix PL & i
FICRREEE 2 DT L. 74 M R oY REIC L L
250nm 75 600nm T 2 nm 1§ CRIEE S, A7 b A, Radiation source

Tl EBRIL, 2 Am OBEFRIAZ O CHOGR 2 U RIS L, Rk
AHERICE VAR L (K1), 2Am O afrE v R |_‘ prrerEp—— r
FH SN B8, o TEEBIRO N 7 2 — 2 TSN B T2, HOL Shaping |__[ s
K13 0.06 MeV @ y OIS S D, Amp
3. RER#ER B 1 T FESROBEX

AR bV EJhEE AT FVIZFATIFEOWEIE & —E L TH Y, B2 IV TEVWERE &
FFoZ Lafc&/.

THEFEBRORE R, WTNOEEARTHEEEO EA PR TE 2. Ziu, d0OUEMET 2L F —J
FRRICKRT L CHET D L AR LTS,
3. fEEm

PDP # YR DS BRE ORER ZFTVY, ST & 3TV MES S vz, [FREEHIGIIE R 2B L, T
FBREAT o7& 2 A, PDP H#OLIRITIR= RV X —BURRRIC K LRIET D Z LR gnote. 5%, MY
F U LKEROTERZITY, MHRELEHT2PETHD.

*Ichiro Nishii!, Takumi Sato!, Yuki Abe!, Hideki Kohri!, Kana Fujioka', Masanori Hara?, Keisuke Shigemori', and Kohei Yamanoi!

'0saka Univ., 2Univ. of Toyama.
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