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IAEA contribution to radiochemistry for the production of
1 801 radiopharmaceuticals for clinical use

Amirreza Jalilian!, Aruna Korde, Celina Horak and Melissa Denecke
Department of Nuclear Sciences and Applications, International Atomic Energy Agency,
Vienna, Austria

Radioisotopes are the critical component of radiopharmaceuticals, produced via
cyclotrons, research reactors, electron beams and waste sources. Without contribution of
chemical sciences esp. radiochemistry, production of high-quality radioisotopes cannot
be achieved, especially in the case of high specific activity products where a
radioisotope with the highest chemical and radiochemical purity is required (usually
using cyclotrons and reactors). According to IAEA cyclotron database more than 1200
machines are operating worldwide [1], preparing a wide variety of Positron Emission
Tomography (PET) and Single Photon Emission Computed Tomography (SPECT)
radioisotopes in high specific activity as well as carrier free quality. In recent decades
radioisotopes ranging from metals to halides have been prepared through liquid, solid
and gas targets [2]. Their accurate production, separation, quality control is critical for
the preparation of final radiopharmaceuticals in right quality and quantity. Metallic
SPECT radioisotopes including In-111, Ga-67, T1-201, Rb-82m etc. were initially
produced by the cyclotrons, while for PET radioisotopes, historically non-metals such as
F-18,1-123,1-124, N-13, O-15 were initially produced and used in practice [3]. Metallic
PET radioisotopes such as Cu-64, Cu-61, Ga-68, Sc-43,44, etc. are produced and in some
cases routinely used in the radiopharmaceutical production [4,5,6]. All custom
separation techniques from solid phase chromatography, liquid-liquid extraction,
electrophoresis, electrodeposition, sublimation etc. have been wused in the
radiochemistry and radiopharmaceutical sciences and improved in many cases for
integration into automated/robotic modules to avoid radiation exposure and keeping
constant production conditions and yields. On the other hand, routine quality control
techniques for radiopharmaceuticals are widely used such as HPLC, RTLC, FPLC, GC
etc. for production of radiopharmaceuticals in high quality [7].

References:

1 Pages - Cyclotrons used for Radionuclide Production (iaeca.org)

2 Standardized High Current Solid Targets for Cyclotron Production of Diagnostic and Therapeutic
Radionuclides, Technical Reports Series No. 432, 2004, TAEA

3 TAEA RADIOISOTOPES AND RADIOPHARMACEUTICALS SERIES No. 3 CYCLOTRON
PRODUCED RADIONUCLIDES: GUIDANCE ON FACILITY DESIGN AND PRODUCTION OF 18FDG,
INTERNATIONAL ATOMIC ENERGY AGENCY VIENNA, 2012 I

4 Cyclotron Produced Radionuclides: Emerging Positron Emitters for Medical Applications: 64Cu and
1241, IAEA Radioisotopes and Radiopharmaceuticals Reports No. 1, 2016.

5 Gallium-68 Cyclotron Production, IAEA TECDOC No. 1863, English, 2019

6 Q J Nucl Med Mol Imaging, IAEA contribution to the development of 64Cu radiopharmaceuticals for
theranostic applications. 2020 Dec;64(4):338-345.

7 Quality Control in the Production of Radiopharmaceuticals, [AEA TECDOC No. 1856, 2018.

IAEA contribution to radiochemistry for the production of radiopharmaceuticals for clinical use
JALILIAN, A. (IAEA)
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Chemical design of astatine-211-labeled compounds and their application
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1) Sugiyama, A. et. al, Proc. Jpn. Acad., Ser. B, 2019, 99, 602-611.

Development of pre-targeting system using low immunogenic streptavidin mutants and 211-At-labeled
bis-iminobiotin

Tatsumi, T., Yamatsugu, K., Sugiyama, A., Zhao, S., Aoki, M., Nishijima, K., Ukon, N., Shimoyama,
S., Gao, F,, Joho, T., Oriuchi, N., Takahashi, K., Shimizu, Y., Takahashi, K., Aki, S., Kodama, T.,
Washiyama, K., Kanai, M.
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Development of *''Rn/*''At generator system via liquid phase recovery of Rn and ionic liquid
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NAGAL Y., GANAHA, K., NISHINAKA, 1., WASHIYAMA, K., YIN, X., NAMBU, A., HABA, H.,
YOKOYAMA, A.
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Dose effects on solvent extraction of 2!' At in the DIPE/HCI and HCl/Ionic Liquid systems
GANAHA, K., NAGAI, Y., NISHINAKA, 1., WASHIYAMA, K., YIN, X., NAMBU, A., HABA, H,,
YOKOYAMA, A.
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h)l| BIKE, Ak I&—ERY. RST —aAS, FA BEC. KA EE. KE XML, F
& W RN EE SN BRE. 218 ERC EEE—-" BRE® (1.RX
RI2, 2. EABRE. 3. B A kHERESE . 4. RARE. 5. [RARIT. 6. RAKEHE
Wi, 7.8, 8. KRB ILAS)
11:35~ 11:50

[TAO7] TAYFUEEOEBI/ AN ST 4 —
‘P —BR. A ME (1. EFRSERIMMERAREE SBEFISAAER. 2. BER
FAFREREE EFHRFRAR)
11:50 ~ 12:05

[1A08] WTF 0 L1177 AVWRKREZAERE~RIRRKRDOER & B AR5
{bZRICEFE 2HF~
EH AT (1. EEHARE)
12:05 ~ 12:30

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1A07-10-Zoom/category

BAKIHMEF 2 5E66ETHRE(2022)

(2022%F9AH15H(K) 11:20 ~ 12:30 AZ%)
[1A05-08-Zoom] v > a>v DAY S4 & (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/83765010305?pwd=amVjQVhwd3FWbitUdHQ1QXh4SXBIQT09
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EEEEEET LYY REANEEEERIC T 5
TAQS  ovpt smamis Forra #4k 12 & 2 Ht 60 S R DR BT

(R KREZFRFIRHECE SR . BHIERE (LA 2. HERTEIL

WMIREE °. KT A Y h—TEt o ¥ —* BHRKEEZRUER °, B

R IR ERAF T o 7 =5 B EERBEHBEE D) OXTFER V2, fiiss

RIETLE L REEE . ML SO, BB S WP

' EHEES OMOBEEY fEEE Y BAE

(EEWITHR TR L —BHREIEO—>Th 22, HEITT BIC o0 LIT LITHE B HEFE
ZET, Lo LB CHEREERE IS 2 20 R IEIE 2 <, 2D EIRER %
oo B O THRITIEFITE Y, Flr, BB 287 ialik & U T # %
BIEDNTER SN TW5, 2 AU IESIC B U 7= RS s 3 2 SIS i v R oo 35 2 1
LTEETLZZLICEY, BERCAERNICEESEL2 L0 THD, £OT T afRITREN
FL< . @ LET OB 2 i T 2 80 o | FRICEECHMUNBER 2 EOIRBIC X v L T
WHEHEEEN TS, aBERFT 2D 5L 2WACT RN 72 B L HEL, %@
2EbEVnEBEILND,

— 5. FxlE, REACET MR U ACBEATRER Y U A B MR YTIN Z 5 TH)
DTN L, EBRICH L TWD, 205 6 YTNIG6 (FHRHE Mk & K 75 214K 4 (FGFR4)
ZEREBLL TE Y 2At & 5T FGFR4 $it{k % Conjugate L EEIEREET v~ U X I 5T 5
2T, BEEEEREO o MNBERIEOEERERZAEa BT MR~y 22N T
TH ZEMAREE B X T2, T ETHIEBIRFE IS KT 2 B # o 5 3 1 O A 80 it % o= 9
FEITWSONFETHHOD, WINHLEX— R 2AZHLIITONTEY, RFEEEZA
T 5~ T A TORPBRERIEORE X/, 4B CS5TBL/6 ¥ U R % FV 7= H 8 IE IR Rl
E TV TR BRI RIE O NEE RRAET 5,

[3EE&]C57BL/6 ~ 7 A% L. YINI16 1.0 X 107 i & e 5 L B O JE T 7 L~
U A EVER LTz, YIN16 %5 3 B %2 21At (1.OMBq) & EEN. # RN X OVE N2, Bt
FGFR4 ik & 6 S 72 2UAL (1LOMB) Z JEERN BRI E N E & G LTz, 4.5 FEfE 4 |
16 FEM 1%, 23 Rl I S MR ~ DR B O ERE A v I U v ¥ —THIE L7z,

ZORER, BB~ VAt OFERIL, FHREDN TIXFFRNCEHNE G L0 BENER GO
TN EMmoTz, £12. 5 DOEED H HHL FGFR4 HLikil A 2UAt Z IEVENHE LG LZBETHR D
BEREC R ~ERE L T2,

PVIFGFRAPTIEZHEA S H Z & CHAN L 0 BRI ERERE~EEIE DL E N TE,
PT FGFR4 HUARSE & 2V AL 1T K 2 B SR o 2 15 13 B R ME IR L I 5 9 2 A2 2 ip ik o g
R 015,

The efficacy of astatine-211-labeled anti-fibroblast growth factor receptor 4(FGFR4) antibody on
dissemination of gastric cancer in immunocompetent mice

Kuge K, Masuda H, Du W, Yasuda T, Sugiyama A, Haba H, Tatsumi T, Akimitsu N, Kumakura Y, Yoshida
H, Seto Y, Wada Y, Nomura S
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BREBIEREZAV-FOL VD EIVDR-TRAEFUEBRRIE
1A06 (BRBeBE 1, 4 RBelE 2, EAASEmERMARE E 3 BRORBEE 4 PR
RI & 5, BROKHO SRS 60 BRAT 7. RBRF LR 8) OH)IAIKR V23, KK —R8 40 RiT
— L 380 SEARETE S0 PRFMEE L K EOLAEER 26, EHAFS S PIBZOL T, EET. M

St RRIGIE SRS TR — MO MRE 68

(5] 7 A% F 2201 AT E IR~ ORI A DS R S 2 S ERINL THE TH 5,
BEESFIRIR D %\ 2130 TREIRIC 2UAL Z IR T2 ZENEETH LM, 5T IENED—
DTHD o-AF/-L-Fr I ~O MAEFIECITBEREOSWAKREREEZ WD HIEL
IR, TR ORBENLEEN D, T CANE CIXEMBALKSICER LZ, At
FEBOBEEZ &V ZRMEFEEZ TR T 2720 ORI FROGIE A EETH 5,
AHFFE T IIAR % 7 FUINE IR S T ¢ 21AL OBMBBALLOR 2 3 MIZHR S, SIS TED
B AL LSRR A AR TS 2 L TF r v s WAL B RERR T D 2 FIEORE T o 1,

[EBR] 299Bi(a,2n)?RAt SN IZ & o T 2UAL 28 U, @B IEIC X5 29Bi /06 D
STHERR . ARBKICHEM L C2HAt A by 7 IR E ST, A by 7 B#EIZ NaCl, HCI, Nal %
AL T 990 mM NaCl/10 mM HCI/100 mM Nal ¥k & L=, EMFIZIIMEOWE OEMIC
L7 7w — RSB AR AL E 2 V7o [1], FEAfF 24 1T 500-1000 mV(vs Ag/AQC D EEZFIN L |
990 mM NaCl/10 mM HCI % i # 50 uL/min Tt L 21At 2 b v 7 IR % 20 L 7 A L T Efi#
it ZziTo e Wi Z a- A F L L-Fr v 2B LTEN-TEFL-L-Fro v EEE L,
RS K 2 fli 5 L C HPLC Tt 972 2 & T 21At Okl 2 58l L 72,

[ 58 & EZ22] ¥ 1(a)(b)ic. EIANFEE 700 mV 3 L 10900 mV TR K&K, £ 72(c)

IZ N-7&F)-3-3— K-L-Fr>® HPLC 2 (a) 700 mV

s~ N5 AERT, HEMOS v ELE 2

LT RS T AT SRR A o7, F - -

2 1(b)D ¥ — 2 DAL WIE N-T & F L -3-T B
(b) 900 mV

o]

At D/\‘)LOH
HO NHAc
L4 (C) o]
: [\'Q/Y%H
. HO NHAc
)
400 600

800 1000

AL h-L-FuariZlELLND, DN
LA 1L 89+8% CTH » 7=, — 7. HIUNEE
700 mV TIX#Y v — 7 O b 50 1
22+2% ThH o> 7=, T HDE WIS, 900 mV
T 2UAL OIREENZE L LERR Sz Z &
WorinDd, & OIS OFEM et 2 17 - —

o R ARSI E LTAER LT N- T Retentiontime /s
TEFN3F— R-L-Fur bopawHEL K 1.HPLC 7 v~ 7 T A
WAL OEWRKIGICE O HETFT 52 LN 52y (@700 mV(b)900 mV Z FIMN L 7= FE D

Count rate /cps

Absorption /a.u.

2ot s HE 0> Nal Jicds s 1 % o A
[ %% k] [1] A. Toyoshimaetal., J. Am. Chem.  (O)N-7EF/-3-9 — F-L-FTr D
Soc. 131, 9180-9181 (2009). UV-vis 5t 73 4

lodine-astatine substitution reaction on tyrosine using electrolytic oxidation reaction

NAKAGAWA S., KADONAGA Y. OOE K. TERAMOTO T., TOKOI K., NAGATA K.,
YOSHIMURA T., HABA H., WANG Y., KASAMATSU Y., TOYOSHIMA A., HUKASE K.,
SHINOHARAA.
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FRAEAFUEFEDERI OIS T 14—

1A07 (B ' R O ) Ovih — /1 ' AT °

(#%E]
a BEHTE RUEGREFNC L DN T A4 Y b—THBERH LB AREE L THERE ST
Wh, ZOatEHT A Y F=THRERTOFHBPEFIATWD T RAZF 2 0d, R EA
ny RO TFEERRLFREE R T I ENBRICHM LTSN, I
KL TWDDMNGho TR, 7 AZTF ERIER O G BN T D% 5E M D BLA
MHb, TAZTFT O FRMEZBEST 22 ENEETH L, BITHEVITIX, HE
Im< NI T T4 —IKY . TRAETFUOLREBRACFIEIT. At AtOs . AtOs TH D
ZLLFER. INLDOT RAEF ALFHIL, 8T D I U FEFRICE T, A S ICmL,
BILSINDZ LB O LT, RFZERFK TIE. BB, BB A L ETHIC L - T,
At~ AtO; |, AtOs DHEERENEILT HZ L HFEMITHARD L THIZIC N T T A X
F v DALFREIZ O W THET 5,
[RE]
JR TRt 2 7 LN SR T, 60 MeV TLiST A A A2 & SO EREEA IS A LT,
BRI "Ph(7Li,xn)20721AL, "tSn("Li,xn)1126] ([ o C, TAZF L LI TUFEDRI &
fE L7 O, S aiEIC Lo T, @BEMNLZNZEND RI 225 HE, i
Li8mlo=% ) — s WIEKEEEE L TR ML —% —ERZFR L7 D99,
T AL TF IR DWW TIE, BEEAl KIOs, EICH] NaxSOs, HoHs %N 2 72 ¥k % i
B, A L3 BHANE 2—5ml &, 12X2cm D U # # L7 L — |k (Merck Silica gel
60 F354 aluminum sheet)® T 3 DB (=% ) — VK =& ) =T VE=T
AH )= lZaakvs) TREemEMRLC, @B u~ N7 7 700 Lz, oW#
WL VATV T L — b ORI EA A=V 77— N TR LT,
[(BREEER]
GAUFELTAZF DA A=V 7L — FEBO %2 XITR
T WEESNT DO RefEE REZ KD, RifENDL, I UHRD
{EFIIE 17 (R=0.75-0.94) CTH V| 7 A ¥ F % At (Ri=0.68-0.87),
AtOs (Ri=0.52-0.71), AtO, (R=0)Td % = L 2R L=, <Pz T
T AL F AEFREICOWTIE, BEEEIC X o TR O FIEREN
RELEERDZVOPHDLZ 2B LT, ZOBBRRELL 7 2R
WNVLHHWET =T EOMBEMICL DT AZF ICRA
IR AR R 2 T T A AU LT
(&% Xik)
1) I. Nishinaka et al., J. Radioanal. Nucl. Chem. 318(2018)897-905.
2) I. Nishinaka et al., J. Radioanal. Nucl. Chem. 322(2019)2003-2009.
3) I. Nishinaka et al., J. Radioanal. Nucl. Chem. 304(2015)1077-1083.
|
|

4) 1. Nishinaka et al., J. Radioanal. Nucl. Chem. 314(2017)1947-1965.
5) 1. Nishinaka et al., J. Radioanal. Nucl. Chem. 327(2021)869-875. GRS
STEE =X ) — VIR
BB : A% ) — 7 ma kL b

Thin layer chromatography for astatine chemical species
NISHINAKA I., HASHIMOTO K.
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LT F 9 L-1T7 % B N = M 254 0 ~ S B B R 0 R0 & B A B
1A08  zsimezms

(B T S R PR AP R 2R SR BRI I ) OB e+ !

(E] LF. BEFBRELFINDEFSENERICHEE L, BRI HPZILK LT
W5, BIEFIRE L, EEERELZ G OEERFENRER L BEERNICKREST 5 2
ET, BHEMEEE A BRI CEM IS, TSNS O BEBRRE 2TV DM L
D/ - WA D BRI O —FTh 5, i <IX 1930 RO HHAMETLEZD L
DDEERNTOMRBZFH L72IER E LT, FRREBICR T 2 B3 7 FE 0Nk
REPATONTE 2D, 2000 FERICTA Y BEEFR R RIE S T EEMIZ, FL—hE
BT Z AN 2 AR FIENZH I ND X520 2IZZEONIE & BRIKIGSH
DAEATE,

OISR RN RKR S TEEmE XL — b - BEBEREEZ LS DY D RRKOF] AL,
BREEOWSTE T E2, ZWHO vy S PET ZREICE X 5 2 & T, OS5 % ]
AL, BEDRLREIEHO THAZAEBIZT I ENTELHZETH D,

(=Radio-theranostics) Radio-theranostics Z 5[ L7723 H D 5 & | THFEOFREDOREK
¥, Lu-177 OV7F 7 . 177) % H )7z Peptide Receptor Radionuclide Therapy; PRRT

(RTF FZRREESIRFE) ThH D, PRRT DX REER TH DN WIER L, &
AR~ PAZFUZREREZWBERBTOHERNH V. ZOZRIRFFEN R
NXTFR (Y bREFTFar) L Lul1T%, FL—bEHWTHEG S EEN
WA ZEFARERN T 52 & T, IBEN TS,

[JEBEic BT DR AE TOED Y] PRRT fANL, FRINTE < OFBENHIE S,
1990 42> & B AR IS A 3B AR S u7z, 2000 AFERICIE, 2 < OERIREMPAHE v, B
KTIEHTA KT A 2 ETHEBRRIREO —D LALEM T DS E TOERBEIEL -T2,
KILTILRDIRINE DBANBEE R o T, JRIKITBSH D E I3 T 2 ERGI T 5,
YFREEIK G & U CAGR I N D AT O BURPESEANC T 2 861X, & b~ 5217
NIl &9, FERABGHROBE SAELEITERT 5720 O R BRIBHIE £ 1X
ERECMERE IS T O ABENA RS, B ALEARKREIZH -T2, REDEL
O R #E % # 7= 28, PRRT 8A| D —-> Lu-177 DOTATATE %, 2021 4F 9 H ZIZ A T 3K
FAREMR T, BIEFTKERE L TEZLOBEFIAOEE L R>T D,
ARFEH TIL, 2T E CTORME & BUEORPEREIR O FEE, BBEA R i z2ns,

HARBIHEZ PR ICERBG PO T 5 2 L2 BEIZHRAITER S,

Radionuclide therapy using Lutetium-177: Clinical Practice in Hospitals and Expectations for the
Japan Society of Nuclear and Radiochemical Sciences
TAKANO S.
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MR | IR
e | =

BILZEE =

ER: S5 B (BRX)

2022F9H15H(K) 13:10 ~ 13:40 A5 (NgEFR—IL)
Zoomiz ZB 5

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1A-1310-1add/category

BAKIHMEF 2 5E66ETHRE(2022)

Rty vay BEFORZEIBFCZOFRER|FHEYy>aY 2 BREZOWRTHSBRHCLFOHER

BFRltyay 2 BEFORTHIRINEFZOHER
EER: A BF (QST)

2022498 15H (k) 13:45 ~ 14:25 ARIE (INER—IL)

Zoomiz ZB 5

[TA09-10-Zoom]| vy > avdDA v >4 &M ( Zoom)
[TAO9] Cu-648IZE AR
mHEE (1. BFRERIMT R REE)
13:45 ~ 14:10
[1A10] TEW o SR ERIC B 1T BB ACR B ICRI T 2 8RR b it st
R YA A NES B EEL MK EEE BE EL BE+HE TEL RR RET
20 T MFL. TH HOD0 EEth® B B B EET (1. mBKREAEE E
SRR, 2. EFRISRATHEERME. 3. EISANE LY 9 —5URkE A IR R
BE. 4 FEREIERKY LRERFREY S —)
14:10 ~ 14:25

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1A11-12-Zoom/category

BAKIHMEF 2 5E66ETHRE(2022)

(202289 B 158 () 13:45 ~ 14:25 A&1H)
[TA09-10-Zoom| vy 3 v DAY Z4 5 (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/83765010305?pwd=amVjQVhwd3FWbitUdHQ1QXh4SXBIQT09
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Cu-64 I & AR
(7 B} 2 A i JEBR JE B ) O 5 a2

1A09

(#E]

N AAIBEIR G — L & 5 6D DR CTHN2ZWNE - IRRIEORBE R RO LT 5D,
B IXINECTICHAMEREECTH D “CulZiEH L, BADH L2 HE - 1L % B3
LT&7, “CulXPET TR TE 2BE F B CTH D L RIKIZ, 23 AMIZEE
EHZHB M- ATV 2B IERBT OB TL®H L7720, PETA A=V T ORI
5. WIREVEH BB B TE 5, AR Tl x BBUEIT > TV D “Cu fEik 3
O FFIE 2 TR LTz,

[BARFEMETEER “Cu-ATSM (TP EMRKEZICH THEHMAREZE]

MR X BTE . BR LS A OFNRIBEIENRZ L, FiBlERIEOHENLEEN
%o BEAFIRRIEN B LI WRE E LT, ES N OMEEE B L IR IR PR IS 7222 35
D, TR U 2 13, KER AL U7 JE 151 i 25 T8 UG 8 200 1 % 38 Ji 3 2 i Bt i SR 4
64Cu-ATSM Z BRI L TW\5, ZHETIZ, “Cu-ATSM 23 EME MRS 1Sk L W IRR S R a2 A
THZELEIEERIRARR CRL C&To, Fo, IR BB A FE L | RIEDOIRFEHELLL TD
LEVEEfEND TET, EHIZ, PET BRI ZEIZIB W TIE, Cu-ATSM 23 B35 o FEME I 3 355 12
EERBTHIENTRENTND, 2L R bF 2 1L, *Cu-ATSM Z{5# H <, R T
D TANEGETEHT77—Ap A cba—~v U RBREL T, EENEERFEZRELTE 1
FHER R BB A BR AR LTz, ARRETR Clix, ARBROB R 7 m AL IZ G LIZ 0,

(ENADEAZ Y - RHARERAEICT S “Cu FH M S A DR ]

BEDS AT, Beb AR PMROVEHR DA DO —FE T, THICEDTO I B Z2 Wik o B %8 23
LEND, FFIZ, lom K O RWED A OFE J -1 mWAEFIER R DB ONHEH
HINTEY, EFICEETHD, BFE, MRAAF~— I —ICLD R HEN A BE AT —=
EDRHE R E TER B SN, B LS55, L., AR OE B ZWE T lem
TR D FLHAE D A DIFERR N T ONL [ Z B BN TEP Y2278 0 & 2 5 E 52 LT K
HCThHD, ZHIITK LI 2 IXTHVETIZ, ZLOPER TR FFEBL 32 EGFR (23T 2850k %
G4Cu THEFR U7- O TR Z B R L, ~ U AR IR SBR KO AR S A JE e 5952 LT, 1k
OFREE G FERAVICEEESTEONLZ DN T oL, #E3kE (FDG-PET
52 Tl H TE720 3mm~lem O WS A ZBHRICH H TEA L2 LMLz, Kl
Tl ARUFFE OB L BB A BEEL LI,

Frontline of development for Cu-64 radiopharmaceuticals
YOSHIT'Y.

© —iREEAB ARG EER - 1A09 -
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B o fRBEICE T 58 22SAc REICET 2 HIKILFERHEE
(QST '\ M KPLEE *. EMNA T X —HHPE °, MEEXRK"HOMH
JEHE A EAYEEC EFERE ORI S IE L R TE
Rl ERAL T L SEAER - N RGEM T RIS L BILsE(E

1A10

EaBLUEMI?Ac Z HWTZHER o BRI O in vivo AFZETix, FKHI2 6 lEHE L 72
2B5Ac N EICIHIBICE RIS, PTHILRWEMELZ S & T iEnr b 5 & o K
e HHME STV D, BEx 23 A &2 L7z 25Ac TAT O 4 % O EGIKBI % %2 i X
H D70 IE, ERE2PACIZ L D THI L W B EIC kLT 2 ks iR 22 L b0 HE
Thd, AFstCix, ##HE L7 25Ac 28T 2 72Dtk 4« 72 ¥ L — M FID in vivo T
DNR A g U, FEBLATRENE 2 3F M L 7=,

[£E&]9 > D Efili % L — b #l(D-penicillamine. dimercaprol, Ca-DTPA, Ca-EDTA, CyDTA,
GEDTA. TTHA, Ca-TTHA ¥ X 1" DO3A) % in vitro 38 X O in vivo TaFAlh L 7=, #E 5 22°Ac
DERNS A L BRERE A in vivo L — FEBRBIIC~Y Y X TR, 25Ac(10
kBg/mouse)Z ~ U7 ZZEIRN I G L, 1 % ICRUE D 2 fr—/b < T 2 ZFRWT
X L — FAIJFE A 150 mg/KQ)IA R CALEE L, 4 Bt 0 25Ac O /A 2 I E L 7=,

(R EER])A BB OMPEESAMAORERN D | FFICH BRENG D N2 gL 0RO
25A¢ TEMEDAERN A OEWOX &8 Lz, Ca-DTPA, Ca-EDTA, GEDTA, TTHA,
B LV Ca-TTHA 28 2B5Ac O IFIIL D IAAIZ BT Db 2R Lic, £72. Ac DR HE
i, Ca-DTPA, TTHA B X Ca-TTHA THEICREINTZ, 2L END
Ca-DTPA B L' Ca-TTHA BEN TV D Z & BNy » 7=, Ca-DTPA £ L Y Ca-TTHA @
24 R % O U BE S A 1%, ~ 7 R KN THT IS C© DB 22Ac DIREF 2 Z T 22%.,
30% & REEIZHD &H7=, 2hboxFL— Ao 55, Ca-TTHA TEHEIETH LY
VY 25Ac JUE T S BLE S A, D, L B, MBS OE#s T 2BAc D F BRI
Pl I N, 651, INHOFXF L — MlOFERIC XV BRE S 25Ac X, IR -
FLLTHR SN D Z LB ORI, TNHLDORENPD 5 DFELIFT 6 DDOHIL
REVEEZETLETI VORI DAVARCEFL— FHITHD Ca-DTPA B LY Ca-TTHA
DEH I VT T URATHRITHDLZ R Tz,

—
- —| :_| *
Liver E:
) —
] * M Control W CyDTA
. — M p-penicillamine GEDTA
U rl ne * H Dimercaprol TTHA
' B CaDTPA mCa-TTHA
m Ca-EDTA DO3A
I I I I 1
0 10 20 30 40 50

1 Il & JRDO% ID /g

Coordination chemical study on free 25Ac removal in targeted alpha therapy
SHINADA, M., YOSHIMOTO, M., YOSHII, Y., MATSUMOTO, H., TAKAHASHI, M., IGARASHI,
C., HIHARA, F., TACHIBANA, T., FUJII, H., and WASHIYAMA, K.
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Eftvrary B2 EBtvrarv A &eE

ERty> av A BtZ

ER: 215 EH (FRX)

20225F9H15H(K) 14:35 ~ 15:45 ARG (/NRE—IL)

ZoomlxZ B 5

[1A11-14-Zoom]| Yy > a>vDF >V Z4 V&M (Zoom)

[TA11]

[TA12]

[TA13]

[TA14]

B&j( RCNPICH 7D RIKEEED O DINEERHEEZRDT Y T
— K
**EHEEI $E (1. KERAEREHREEY 5 —)
14:35 ~ 15:00
BREEMNEICKL2HBEMAE24T1UDEE
*BEE BERR'. D . F B—'. M 15 Schury Peter'. Andreyev Andrei®, £}
4 A EiEc, 88z, =R Fth'. Rosenbusch Marco'. &0 FG¥°, #1H &A'
(1. BIRILF—IERAREE, 2. B RV — 3. 3—I K 4. 3X8K 5. &
KEET)
15:00 ~ 15:15
P2 Th+ Lk RIS IC & > TERT % URGLIAD ICP-MSIC ot 5 T2
kS MIIGER P BIAC RO S B BEEL°, B EKC 7*—7‘53 1
WBAEY (1. @RAEXFREANZARM. 2. FWRARHENER, 3. i;E{tq—ﬁﬁnFﬁL
RmEBREHAR LY §—. 4. SRRFETIHRE)
15:15 ~ 15:30
tim%ﬁ?ﬁ%ﬁﬂnkﬁb‘ cBFE—LFERT S XV (EBGP) 1 &
Jﬁ@ﬁﬁ%

A, EEEh WER EKC. =it BA>. Gong Gyeongmin'?®, &ZE H
F>3 FEE BAS R EAS FE M KB B (. FEAREL, 2. ZHK
. 3. RFEEmT)

15:30 ~ 15:45

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1A13-16-Zoom/category
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(202298 15H(K) 14:35 ~ 15:45 ARIR)
[1A11-14-Zoom] vy > a > DAV Z4 V&M (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/83765010305?pwd=amVjQVhwd3FWbitUdHQ1QXh4SXBIQT09

TA1T

BABSHEFE S H66EEHR=(2022)

BRAKRCNPIZCEITARIKER ED-HDMESEEEZRDT7VITIL—F
(KR KEMEMF I o Z —' KRERCK AR R 52 AR A% 2) O |
R AT L MRS L WA BRE 2 A Hd

1A11

[(#E] KRIEKKFEWMEMIEE ¥ —1%, 1971 FEiC2ELFERFH e ¥ —L LTREE
L, 1973 4£1Z AVF A4 7 1 bz (K=140MeV) M5 LT 1976 47> & H[E R 52
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MeV 7» 5 400MeV F TOMEAWIIE = R VX —FH O e — oA E2 e Tx 5 &
YN o7z, 2018 FFITIXEBRILEFNA - L RBFICHLEICERE S, ENAMTH ﬂf:
IR & LTk *F{M&&ﬂ&ODL?@%%&ﬁm%%%ﬁ > B T OHFFERR FE I
FreE—AEME LTS, 2005 FIC RIBEFEHE—L T A4 25 L, Hﬂ:%ﬁﬁn
DE—LZ A LN EMICHERSND L IICRoT2, S 5122013 FI2IE At-211 G
A —LT 4 b HE# L, 2018 EITITAEM O RIAERK E— A% A 573 600 ] 288 2 5
FTITHEML TWD, 2016 FIZIEPRAK RCNP 2N #pHHERI & 72 » CTHEAF RIBF, #LK
CYRIC - ELPH, &AW &EAM « &IRHF O NE &35 5% 258 L= Fm Rl 4677 » B
T —DINH BN, B A ES L R 0B HM RIOBB L BIMA L
Too T4, 2Rk CoO RIFIHMIEOR B NIEN D, L0 bif At-211 ZH W= T L
7 7 EEFIREICE D A ERENRRICBE L TE 2 b, 2019 FE L0
FHfn RI @zzmﬁtffﬁkjc%@éiﬁﬁg% HIED—>& L7z AVF A7 bherDObE—2A4
SRS AR & RI U IE S OB 2 ED T\ 5,
[ﬂﬂﬁﬁﬁﬁﬁnxo)7j7°7lz RY nsEeshaak o H 2 BRas L CLisk 50 Fir <&@ L,
BROBERBRRMBOEMENE L 2o TE—LOLEMBLRNE /> TEZZ &,
*ji'C RI O K ERESC KRR (FHETFRI2—F ) BE—s0@mME b X oER
LHEARE S TEZZ LD, 201992 AlchA 7 o ro@EirzEl L, NER
X DT v T 7V — RLREIZEF L, A A E—LOEBERERD D, 4
TEDONEELE % SOkV L EE TE D721 TR ,AVE A 7 1 b a > ORIKERA LL
SAORERR SR 2 TCHEB L, SmELE —LA0 AN - JEH - 31 H Lod=s2 Kigizm -
D OOT v T T —REER L, BRICBWTIE, E— AMEHERIZIE L
25 XD ICHERBE A HEER L7272 T <, BEFME L7oHEK « ZRERMOARKE - ER
FEEONELEH Lo, £72, BbF - BEEFHEIRY FIRRELEH L, At-211
ZIT Lo & Lcfidifn RI O RERE AVFH 4500 EA-211 B RN EE Q7 YT T L—F
V2 7R FEBREBR BE 2 B L 7=, SN IERTRE e ‘.'\ S5
[E—L03y2a=UF) 2022 4F 4 A S5 L., P&arom "114-
AT 65MeV BT E— A DE Y HLIC ;T’fofii‘fW B 2 &
Ekyj L, 5 H L@@Cﬁ@%ﬁ*ﬁﬁﬂz/ﬁ\%b “»\ ‘%ﬁmﬁim1ﬁf777b —F
EBEAKRE A=A Iy a =y : /3’0\5
THEEDTNDE, ZhE TICBT ﬂ
65MeV, “He?" 29MeV D INE 47\, B
— LT A U SmREREEON D B
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Upgrade of the RCNP accelerator facility for RI mass production
FUKUDA M., YORITA T., KANDA H., YASUDAY., TOYOSHIMA A., KON Y.
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R OB EIX, Z OB TH LT HETO-—EORTIMN D HEIZ 1R,
CTOEFRIEOEEAT RNV —ICHY L, BOREMLEZRET DIBEL DD,
ErHMEERZEm T B0 EERBLELRI2WEETH D, MEN G EN T IR
THREOHEEICET 2 ERNREMEZIED D L RIS, ZEOBSLRKIKTOILHEA KR
Lot MRMEEE FEZOMEEBH A~ T -ER LML E 52 5,

INFETIHEL DRFEOEENIE SN TE ), FHEFRREIT 7 F ) 4 R
A OSSR S & WS e RO R LB EEAR FIETIET 78 AR L, R
R RUEOKFENRIEL L FET D, AFEEENEAOMBEERIZL>T, A
5 - BB OEGEREE AR T 2B FBITRINI N O OKEE GBEMIZERT D
FEHRMAEF SR TERISTH D,

KEK JC 3 3R [FAL AR 4y BERE & KISS[1] 1k, R FBITHRISIC K » TAER SN S
HETREEE, V-V B b A I L s TREDRTE T L EEED
EREZERIRLSNMEEZITHOEBERCHD, B > 74 7 v br il ko TR

ShAFEAF L E—2Ln L KISS & DAL oo color

DEIZEY, THETIZHFHR AT N=126 i MMmgﬁﬁmm

RO B -y oL —F —nk Gas ﬂt:rnut-sf:rped Dipole magnet
WECRD % LCE e, T SERHE | (e e (74" selection)
AT I 1 380 2 2B 4y 6 %8 MRTOF[2] % 0/ Al e

KISS #Et~L &L, M FBITRIET &mm%iaRmW%

ZERR & B B RE D BB B A SR~ 1) " Eotang BT Ascollraton

P T 1 T, T

ARHFFE T 2P0+ PPt RIT L - THAR X = ese

TUi ASHRERE O 2 1 T- 4T K A2 i1 % o ascotoased [0
KISS-MRTOF # F\C B &l & & 17 - 7=, i i»—ﬁi’ﬁs
Kty b7y T ER 1 IRT, RO — WRTOFMS — [l s
iR, BTGS2 BTG 12 B o e i saote ||| | ineareosven
PR T 7 F A RO EE &R — -

TN LTz, AT C IR R 02 & fﬂ — ﬁ;me”
ERITOVTHE T WagneTor S 1] i
[5£Hk] 1. KISS-MRTOF 0 E B 3 & s X

[1] Y. Hirayama et al., Nucl. Instrum. Meth. B 353, 4-15 (2015).

[2] P. Schury et al., Nucl. Instrum. Methods Phys. B, 335 (2014) 39.

Identification of new isotope *'U from precise mass measurement

NIWASE, T., WATANABE, Y, X., HIRAYAMA, Y., MUKAI, M., SCHURY, P., , ANDREYEYV, A. N,
IIMURA, S., ISHIYAMA, H., JEONG, S. C., MIYATAKE, H., ROSENBUSCH, M., TANIGUCHI, A.
WADA, M.
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PTh+TLi RIS IZ & > THEMT B U REIKD ICP-MS I & B ER
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CROE SNEEE R STANE ST
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(Fi] ZEREOLOBREPICMEICHFET D PINp(Te2=2.1X10° y)i%, HEHGEIC K
HHENKNETH Y INEREESIT(AMS)IC L 2 EESITICIZZ DD b L —H—
MUETHDLH, EHOLOMEI NV—T7TlE, b —H—0DEM ThH D 2309Np(T12=1.5 X
10° YO Bl & 22Th+'Li RIS L > TRATWS, ZOERICDEIERY TH D
236mNp NEEZE LR T 5 230U, 80Py (X B9Np o F L —H—RIHOBELE S, £, A
SERMAKISICE > TH U RMERITAERI I, BIEZEEERV D, 20X L
— Y —EEOFRERIL, EEGERETOHY HNRTOEERNRNEL 25, —F, &K
JE 72 RINLAR 3 M 23 AT RE T & 2 i 0 iR RE ICP B B3 Hr 3t (HR-ICP-MS) I & - CTE &l fE
LEZ, AFETIETh 2 —4y bdho U RMKEERIGICE > TERERS U HFE
AARIZ DWW T HR-ICP-MS IC X D E & Z{TW h L —H —DFHMEIZ O THEFT 5,
[EER] #— 7 VL THWD 2 ¥ 232Th foil » —(3.64, 2.44 mg) % 81 0 Bt > CTEAfiE L.
HR-ICP-MS Z W CHREFIO ¥ — 47 > hHICAHMmE L TH D URMIAKRDEZEEZIT-
7=o FALZEBFGERT AVE ¥ 7 1 b 1 22T 282Th foil & 2 #(25.46, 27.06 mg)FE 7= ¥
—7Z7y MZA43MeV LI A A &K SRR L7z MF L2 Th ¥ —5 > &R L.
UTEVA L ¥ U & W TR0 B 21T > 72 U By Z AR L HR-ICP-MS % H1 W C U [FIf7
ROEEZRRT, WEXS & L T 282Th, 283y, 234y, 2351, 236, 238 % BN, W BRI
21 XSTC-13 (SPEX #t) % f 7=,

[#88] HR-ICP-MS # W CHIE L7 ARBH Th ¥ —75 > o 88U R IX, 4 4 0.148
+0.004, 0.11620.011 mg/g Tdh o7z, 2BU [T RARFEL THEL, tho U FMKRIZHR
HIRALL T Ch o7z, Th X —4 > b if

D 255U 58 I 5 00 T % R L AR R e }

SNB U DERREIZANTH S o050 |
200Np %f LT 107 5T o7z, O
ZENLHETICL A EEEO R
ThEnwWeEx %, £72. Figure 1 [27R
LEEWRE%ZO Th #—5 v o U A o020
REfRb B 290, 200 S RARFEAEI A K oono | ﬁ .-
S<BATBY, BRBICEDERS | M
MR Sz, At AR SO R & “U = U

Ko % Ty i il T < Figure 1 JRS#% 0 Th 2 — 4 » o> U R ik i

Determination of U isotopes produced in the nuclear reaction of 232Th+"Li by ICP-MS
NAGAI, A., HOSOKAWA, H., NAKAJIMA, A., SAKAGUCHI, A., NAMBU, A., SHIGEKAWA Y.,
HABA, H., YOKOYAMA, A.
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BETERRFREHEICFAEIT-
1A14  gze—_LmET52(EBGP)(4+~ BEORMR

CRYCRBEBE T 10 20K PR 20 Jf ) B4 5T i BT )

OFARFEK 2, R 13 NIESGER B =i K 23,
Gong Gyeongmin'?, 4 Hu H 3% 23, Rl K °, EIHFHEAN 3,
BHEAE . kA EHU*EK 3

JRF3FE 5 100 22 HBECHEIT, Ml EHWEA 4 U BRRIC L > TEK
IND, BRINDFENETTXTEEMEERETHY ., —EIT—F2n LEMD
JRF LD ZENTERVWEROHL 26, ZOMFHHEEITLIS Do T
W, FxlT, BEIGEA S E— LW - ALFEHRIISH T D720 FFEFmE R T
(SRR LW A A VRO R 2o T %,

AR LIcA A IRIZIE, 7 2 F /A Rl ERA T Abd R E LIEEkOERT
BEEELV L, KVIEVWEHBEORFH WD TICHATE2E T E—LFHRT T X
~ (Electron Beam Generated Plasma, EBGP) % V&2 H L 7=,

KR THERELEZT A Y 2y biEASM
EBGP 1 A VOB Z M 1 127 F, KA
FURTIE, 7V y REEEZFROHEET
— NERZPRICEE L, 7/ — NEWmE
BV — REBBEN, EHIZ2D2D7 4T R
VIR HTEEE o TS, T — R
BARNIZIT, Y — REMNEEE D FAE
LIeBVETN .Y — -7/ — R OENZE
IZ X o> TR & 4v, MEHEA mIzm o > TA
HFahsd, *Ziiﬁmlotofé\ﬁibf:*%iﬁﬁé
R %, He/Cdl, A Y = v FE%EE DT &
T7 /— REMNICEAIND, 7/“—1\ﬁ
BNEZ A+ b e LT, BT ERIC

TERINERD DA A b Eind,

%%fi;kaP4ﬁ/ﬁ%trxbmx%%ivﬁ/74/muw 7 BlE%5 (Isotope
Separator On-Line, ISOL)IZZEE L, S EVAELIX CALE A HWT, A1 4 E— L4
BRI, EORR AT VRPN LELTCEFET L L 2MRATHE L BIT
4%VH—A@$&%%#%RO%%TM\HMP4ﬁVﬁ®4ﬁ/E~A%E@ﬁ®
DEEEESRME 2 5 RICABRDORBEICHOWTHRET D,

(%% 3R]
1) J. M. Nitschke, Nucl. Instrum. Method A 236 (1985) 1-16.
2) T. K. Sato et al. J. Radioanal. Nucl. Chem. 303 (2015) 1253 — 1257.

1. KFJETRHE LI A Y = v b
i 5 EBGP A A 2 IR I 4

Development of an Electron-Beam-Generated-Plasma (EBGP) ion source for study of atomic and
chemical properties of superheavy elements

AOKI, R., SATO, T.K., UCHIBABA, Y., MIYACHI, Y., GONG, G., NATORI, H,, ITO, Y.,

ASAI, M., TSUKADA, K., NAGAME, Y.
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ERFBIIRIGERWETVF /A4 REBOT7 A Y I —&DH
I R, MIEXER. B AR, BERA. BRI A#H'. AFE—". MK Hxas
. KE B B EE'. B AT RO BE'. ZE SN, Orlandi Riccardo®, 7
B RS, 3 R’ B BAL 8 %75 #F0 54% Thanh Pham Tung®, E#
BERE® (1. UM K%, 2. EHF ASRC. 3. QST. 4. FRA RCNP, 5.KEK)
16:10 ~ 16:25
Th-229m® v fREAIIC @A 7= Pa-229D 7 v bR A DE A ER T
KFREREDHRE
*E BA'. Wang Yang', Yin Xiaojie'. E3ER BEEA'. IVF BN’ (1. BILEFFEA)
16:25 ~ 16:40
950V I—FTIVEAWETI02B TR/ —X) U LDHEEERE R
EER
HER BN SRR Ml St fE REY. KE BE A KK HKHE
AER'A, E HEBEC B @AS LR BIEAC. B} AVAS. BB BERL Bt BRE°
(1. KBRAZE. 2. BALBFRA. 3. 9L U+ TESSEMER. 4. mEAE, 5 KRS
tAZ)
16:40 ~ 16:55
RFDELEEERICHE T /= Zr, Hf ThO Y 298, ~OVERTO7O0—=R
HILEER
hE REC OESE BN KB BEL E BB, RAE KX Kk E. s RN
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AU bV TENETREROBRAKICE(F-R— 2 EEE
1AL s—nrsvromz
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WRELRDEGENRD D, ZOBERTH HEMHEER EOERROFMEZ, F—JICITHE
ARV F K-> TEBY BT OEEEZEORENBO CTEETHDL, TDOHIFH~
1%, % B RS RS T R U B T 2% MRTOF[1] % A W 72 8 B K% O s 7255 | Bl 5t
| & D TV D, MRTOF Tl IERRA 4 ORATHRM O E B2 BB ICRET D,
oL x, LIREULIFENREBEEDORIEERA TR MP 55 A4 4 OIRIEIZED
EfE2 I ENREIC R VED, ZOFEHEEZIVED DI OICE., BELESDIEMEE
WO BB EIZ LD FRNCHET 22 RED TH D, MA T, BEORELHEAL -
WEA A DREICED ., R A 4 2R LT MEOESWRIENARE L 72 5,

AMFIECIL, /TR O FAE S KIS L D LR O Fai1 R E S VRl

SR LB RIAE X B LC, B AR BRI 2 > ses

K=V 7 v TxEELE, F 7y THNTHREINEAL

TEREA A DRI FE D Mk & KBk A4 > o FBI[2] 2 Hﬁﬂtﬁ%Mﬁ
SN T Ty R EIREHER LIRS R ER T E BipAFY
D.MELERT v 7, FTy TRLpbRiEEmC T

SRS B BRAL S B I, VBRI 1) C??
AV, ALY RSB OMEE LTS 2 LT,

— i 7 O AR & el LR 3 5L 2D TO%RREED

BT RO B RS EBATRE & 72 5, N
. N R, R Ty TES R amE 77 S RRIEOREK

NSRRI I N A

PEICEENN D Z EBNBEIND, 1E> T, @100 - M EAEE

FRIZIB RO BHEA = b7y @ | R 4 b3y TEe00s

FEBEL RDA AL EHNCT RS v IR @ L 4aa

R b7y IEMCOVTREMICEML S ome

oo HIZE T, WTFNRbRERETR OGN t 5w THE: #9150 s

P 107 HEREOA A ERET B |erss

L EDNhol, ®BEFE T, MEEM 1ot [RFBE - 400 Vo, F5wTHRHeES : 0.2Pa
0 100 200 300 400 500

BITHADRE, X—BmRATH SR AHIEER (s)
FEDRERTE (X 2), ZOEWT, AIERD K 2: HELEOR— VBB AE—L T v
EEOELLCLDEEBLEZ LNDN. F TN K D EREA A 2 DM B O 6 HIRE
Sy TR EILICE T, A% LY E Fﬁﬂfiﬁiﬁﬁoo M B RN e 1072 5 HEM &
o DEILIS IS S B TR L

[1] H. Wollnik, M. Przewloka, Int. J. Mass Spectrom. lon Process. 96 (1990) 267

[2] N.D. Scielzo et al., Nucl. Instrum. Meth. A 681 (2012) 94

Development of a vane-shaped electrode Paul trap for decay spectroscopy of trapped radioactive ions
UCHIBABA, Y., ITO, Y., SATO, T.K,, AOKI, R., ASAI, M., GONG, G., MIYACHI, Y., NAGAME, Y.,
NATORI, H., TSUKADA, K.
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ERFBORGERAWEZT7IF/ A4 FEBOT7A Y I—B9H
(JUKFE !, JEWF ASRC? QST? KAk RCNP*, KEK®, BRHF S,
HTOK IR, #ijE Kk CCS?)

OISR —1, MEKREL L, SR, HERAN!L EILKE L,
FREE— 1 MCHRER Y, HEEL Y, PEDEA L BILAE VS IR
FRHEIEN !, Riccardo Orlandi?, PHERA 2, $HEZ 2, B KA 2,
PR 2, PNEr S 2 Rt 2, SKHEM 2 RN 2
EER T 5, FFORIA Y, Tung Thanh Pham?, 7 ¥ B & °

1A16

A EZEEICIT, NBEREORFEEK (ZEDE] OFENRTEINTWD, ZOHHE
WO AT —EEER, FE3EICIVWETEERS, L, REORICET DR
TEZEEAGR T2 ZEETE NS, ZOWEITHL N2> TWRWY, ZOESE
EHEMTAOTEOOHIELE LT, T7F /A4 REOEEEEZHRLZENBZZND, T
F A FEIZREMICUNEBREENRRIZEL TCWAHAI ERMLNTEY, BEDOEIZHEHND
—RLFEE D —EIET 7 F ) A REICHHnD W B 22C, 7754 REEExG L L
TR R ZAT D 2 LIk, BEEOFEMARBEEE~OREZHEL LA HIBELT
W5,

AWFIETIE, R M 2 v 7 DR a2 T, 180 + 298Cm D Z BT G & v
oA v E—h y MEDHERET IR oT2, TA Y~ —Aa—TERLEINDT A YV ~—
R b LT ERFEEZ WD Z LT A
I TT Ty ROV NIE R EBL LT, Si detector
EBEy Ty 7OBKK AN 1ICRT, Total E
B RS OBIc Y v 72T v (W) “F
UL RERE L, BHNDDN Y7 7 (5cm)
Sy Ry BEER LS, SikbEyL 0t [ | cechern
AI2L Y E—2aHkDR D AE-E %]

ETAHZ L TR sz L, BETBITK

IS DS EAT - T2, WEED LR E T

s ZIK F /f ) ﬁ piit} *ﬁ §IE % %E %: L7z o ZIK 5% @'5 Projectile-like fragments
TEHERTHESNTZT A4 Y~ —KEZE Target-like fragments
&L, &I W THERT D,

W Shield

Ge
La B]_detectors

gamma rays

1 EBt v b7 v 7 OMEREX

[1] T. Ishii et al., Physical Review C 78, 054309 (2008)
[2] R.-D. Herzberg et al., nature 442, 896-800 (2006)
[3] T. Ishii et al., Nuclear Instruments and Methods in Physics Research A 395, 210-216 (1997)

SUGIYAMA, K.}, GO, S.}, TOMIMATSU, T.}, KAI, T., NAGAE, D., ISHIBASHI, Y.,
MATSUNAGA, S.}, NAGATA, Y.}, NISHIBATA, H.}, WASHIYAMA, K.}, SAKAGUCHI, S.,
MORITA, K., ORLANDI, R.2, NISHIO, K.2, MAKII, H.2, HIROSE, K.2, ITO,Y.2, SUZAKI, F2,
SATO, T. K2, TSUKADA, K2 ASAI, M2 SHIZUMA, T3, IDEGUCHI, E4 PHAM, T. T4
NIWASE, T.°
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Th-229m O y R &R ICE [T/ Pa-229 D T v It MR ~DEAZER
1A17  yhrarzEoms

(BEWH - BE)o E{FE K, Wang Yang., Yin Xiaojie, FF&BIGL. PG ZE

[#E] 2°Th O — i HEAL (29" Th) 1%, 8.3 eV FREE[1] & W 9 M I AR U b e — % L
X¥—%Fo, 20D, LFIRBITEF L T 2" Th OFELWBERZL LY, R
BRigt 2 ERLCE 720 32 L HIFE S LTV D, T4 2°MTh o PN 0 i Ha 3 7 23 1) &0 C 81
SN [R2] y B BRI R B S TR 2B Th o y B2 BT 5 729
29"Th OEEREFOMAGT= XV F —Z2 +010m< LT, WIS A2 25619 5 2
N D, WHHERHREER 2 EBR T 5 @EM O — 20, CaF, S0 7 v bWific R—7 Sh
7o 29"Th Th b, Frx ik, #2"Th & CaF bl R—7F 572, D 2°Pa % N
— 7T BHL V) FEEBER L, ®Pand ECEHE TARK I 2"Th O K Bk= *x /L
F—XIFIFT 0 TH D=0, ?®Pax FLEN X, 2"Th & FEEANL L7-IRREIC
D, 2"Th @ y B H SN EMFESN D, RIFFETIX, 2Pa BN S S D
mmh®yﬁ(ﬂ%nm®§§%%t)%mwnyﬂmﬁétb®ﬁ¥M%&%%%
BLT-, 61T, Par A4t - I L CTREBICHBIAT DO FiELEZ B LT,

(5] B 107 7B 2 B L7, " ——
B HGEEPMTY)Z-25 EZICmAT 52 LT g
2MTh Oy MRAEK ) A X THETE 5, & 512, Stepper | 171-nm B flter -
WD NS v 7 75 v RRT 2 &RT 5 m”1mmmw %@
72D N RINAT 4 V& (1511‘20 nm @ﬁlﬁ%ﬁﬁ) cu:LLI afion light

from CaF,

Ly FL— yaV%%ﬂi#ékw@%%%
WSS (PMT2) 2 % & Lz, EE OMEREZEM &
2Pa BN O RAET LNy 7 7T U RFEOFHM D 720 B AL FWF T O AVF
A7\ ba BT, 1A D 30 MeV 712 k> % 282Th & & §% (138 mg/cm?) i 10 B RE
42 2 & T 22%Pa 2 8E L7z, 2%Pa 221 4 o AZHIEIC KV BEL 72, 2°Pa in
% CaF figm |2 T - E L, e FRIEEE CHIE L, —FH., B Paz VT, K@
BEEEIC L D Pa DA A b - RSO HIALORER A ERi L7z, 22 TlE, Re 7
4T A M PaBEBITHO A RIRV T 774 FE2E®A L, 1 uL @ 28Pa E#KR (19.1
kBq)Z{ii F L7ce 7 47 A MZE55ADEN A it L T 2000 £ TMET 5 Z & T2*pa
A A AL L CaF flidn (2 —15 kV Z N4 5 2 & T 2%Pa A F o ZfEdn T T BIA AT,
G
229pg 3£} (?2°Pa 48 kBq, 2*2Pa 2.5 kBq, 2°°Pa 6.6 kBq) ™ Yt I & T i, I & B 4EFFIZ 9 57t
BEDONy 7 7570 R PMTL TSN PMT2 Z W7 Faf v vT
2L, RNy 7T REEE 3D LBREICEB TEZ, Z0O/MENS, 100
kBq @ 2°Pa ikl & W5 Z & T, 2" Th @ y MA BRI T X, il %2 25%F% FE o ks
THRETEDHLERBL O, —F. BPadDA 4 b« CaF i d ~D ¥ HIA I D h R
1L 053(1)% TH -7z, > T, 19 MBq UL LD 22%Pa % &4 411X, 100 kBq @ 2%°Pa %
F—=7"L7 CaR Mz FRTEx 2 Lo,
[1] B. Seiferle et al., Nature 573, 243 (2019). [2] L. v. d. Wense et al., Nature 533, 47 (2016).

X 1. 229"Th B 22 58440 i I 78 4 &

Development of Pa-229 implantation method into fluoride crystals and photon measurement apparatus
toward observation of gamma rays from Th-229m
SHIGEKAWA, Y., WANG, Y., YIN, X., NAMBU, A., HABA, H.
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D59 T —TILZEZRAWE102EBE TR/, —RYJLD

1A18 pmzEmmm=s
IR L, BB SETFIERT 2, L ¥ o T3 555 WS S, S
KIKF LIRS OB V2, A E A2 2 fidb sl 3, sy b2,
KEBed 2, WA VA, 2 EKES V2, Thulk ', SEWE KL BED
Bk 2, BR/ANAR 2. PG mEE— 1t BERE®

(8] — VU 7 2AMNo)ELJREFFE =S 102 FDOT 27 F /A4 FERTHV, BEIZITOR
oA A U AR DOMEZE T KBEIRF T Ca=e Sr LHEU L@ a2 5 Z &Rl EIN
TWAH[L], ILHEFK A O 7 N — T TITo o KB LY~ U 7 AL FEER TiX, No ® &
D NHs A AU 2R T DEWVHI T AN ) LEE&RLEBRARZEENRBIN[2], &
5725 No DALFMENB RO LN TNWD, FxIZINET, 7I7 0 r2—T L EHEL
72Sr LY R TONo ORI %8 2@ U CNoDEFIREEZFAD Z & 2 HIEIZ,?No
FBRO G2 R L CTE2[3], AWFFETiX, Ny FRIE R 25 & (AMBER)[4] % W
T 2%No @ Sr L' /3.5 M HNOs 52 D g 4 7 A Bkl H BB 217 - 72,

[ 8] *No (T12=3.5 min)ix, BEALFMEFT AVF 14 27 m b ZF AL,
28Cm(*2C,5n)?**No [ Iic THLE L7z, IR, BEBUS DE =2 — 72 b T iRIbzh
DEHDO=DIT ¥2Yb (T12=18.9 min) % "*Gd(*2C,xn)*%2Yb iz THE L7z, He/KCl
AV vy MITIIhbDOERISERY Z b7 EREITHE L 72, AMBER O ¥R AL
ICHIE SN TS ERY % 3.5 M HNOs IZ TR L 721%, RISH&H T Sr Ly
(50-100 pm, Eichrom #1:) & 60 M RIIR & 5 LR X W 7=, Z2[EIC K 0 RIS EZ D D IRIK
DHZEEYH L, TallllZHE L7z, Talll Ok aE 2 ol i K E L-%. HE)
o BIiFaHHEE 2 VT, o MEIEZITo 72, HEHZORENT Ge MiHHEEZHWT, v
BRIEZIT -T2, WIROBEERFEEFHD7-0, BIEZHERETICRKEOBRIEZT
I B ERR B AT o o, B SR O EERE LD SRR (Ko Z2HHE L7,

[FER] ERROFEREZ 60 EITVWK L DI R a A7 FARELNEZ, PNo D o
AR ME28 D MEIENTZ, 3.5 M HNOz (1238175 No @ KefEIZK 5 mL gt &

KFE Y DEARE DO K E X OFFEL Ca<No 200

<Srithpolz, ZOZENLFE AL, No*t 17.5 254 m

b ¥ iy Ty — T 15.0 g
(DtBUDCHI8CE)IZ Wt Saufifiit S du7e &5 wzsy o

A TW5, BRTIT, SBEREDOETFIKE  Swo S
FEIZOVWTHIR S, S 75 255No
[&% k] [1] R. Silva et al., Inorg. Chem. 5.0

13, 2233-2237 (1974). [2] —=FHFE, KK 25

KT K F e B2 o 72 BHE 156 5 (2019). [3]

NN . T O't?ooo 6500 7000 7500 8000 8500 9000
FEE D, HABKMNILFESE 65 Mftma Energy / kev
(2021), 1P03. [4]Y. Kasamatsu et al., 1. Bohi- 25No D a A7 b L

Radiochim. Acta 103, 513-521 (2015).

Solid-liquid extraction of nobelium with crown ether in HNO3 system

WATANABE, E., KASAMATSU, Y., YOKOKITA, T., NAKANISHI, R., OTAKA, S., ITAKURA, Y.,
MASUDA, R., WANG, R., SHIGEKAWA, Y., NAMBU, A., YIN, X., HABA, H., TAKAMIYA, K.,
and SHINOHARA, A.
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Rf D EEERICE(T1= Zr, Hf, Th D 2B, vOVEZRTOIO—
1A19 sup=m

(FoRBEEE b BrOREE 20 BAHMC A 30 R IR YO Py 13, &
BB B3 REBEAY 13, FRaEE T OB AROR 28, BOUKA L PIHEZOL 3,
FAFBIAGA o, MRIRE 4, Ak RS

[#35] AW T 108 BELHET P E—Y 7L (R Ex L — MEKREZRRT DA
RRHEOH L AERBEM L L TyavBe~vr U BICER LT, YaUulgad v

(C204%) o~ Ul A A2 (CsH204%) 1, 4 HEILFE A A 2 Zrd, HE O R iR T Th**
EEER TR LIL], S5 A4 A o RMBZ BT 5 2 &b, Rf &b USRS LERIAD AL S
nNsEE2oN5, RE LV UREC~ T VIR & OILILFERRZ1T\, R O 3L IE5HE)
EXL— MM FOKRE S - IROBRENS, REOF L — FNERRICET 214 4
PR EMEEM T O ENTELLEEZ TS, RIFETIEL, Rf O ERIZW
FT, vavB b UL, vryBYLas=yakznEnFy )T L Lk Zr Hf, Th
DIV ERE (T, RE OFLILEROEREMERRE Lin, F70, Rl 72 bR R %
72 FOS TR E 90°C Tl BB A 1T 9 72 C 7 o — Ik BERCEE 2 /Ef L. IS4
YIA DR EREAT O T2 O D EBREMEZ T T,

[5E6r] 887y, 1Hf, 28Th [ L —H% — % VT Th(C204)2 & 5 WM& Zr(CsH204), & D 3t
A=, Rl P L —HY—iEK 10uL 2, ¥ Y 75£3% (Th30 ug £ 721 Zr 60 pg)
ZEtr 01 MIBERBRE 0L EIRA Lz, £ 2 ~Y = Ui (0.010-0.90 M) F7-1%
~ v % (0.010-0.10 M) #i% 500 uL =N A2, ¥ = VR TiL 80°CT 60 F), v m ik
FCIL90°CT 70 RIIE L 5 L7z, WAl Ak Lk o y SIHE £ 72 1% o BE 24700,
PRI R E RO 72, 7 r— L B T, 90°CH I T L 72 PTFE /T = — 7 %
HWT, ¥ VT &RBER WA FaRE THax s 2 TRAE LIREFERZ1T - 72,

[fE8 - BR] M1y FRo~vorBgora=0 A3k ER O R 2RI, Hf
EThORINEIL, TNENLO~ 7 e & TO~a UBILEBINELE &KL, 2oz &
Mmo~vu gy a=r AphaEEdE) )b Rf \0100 "
DvwUREL OB GERR) EBEES S| e
BIERTEDLEZBND, RE, L b
?%FUﬁbimiﬁmﬁwf%\ﬂ&kﬁgm
DIILFBIL~ 7 n O 2 VIR 5 4,
&*ﬁbto%%%%wk7m—ﬁﬁ%£§t
BRTIE, Ny FREROL X LEICEr 220
V7 ROLBES LB TS oL n TR . .
L. R0RELTCEMBERTE 54544 Hfttsk Thitst HELEY ThitEx

- e _ e e [C3H,0,]=0.009 M H .09 M
AR IR O ER A T A ERITIN (C:H204] = 0.009 . (CsH04] 0.09
. . 1. 175Hf & BTho<wr VBV a= kit
- A D TN, \
NRL<w7rBHfE ThO~r VBIEBRINER
[1] T. Kobayashi et al., Radiochim. Acta 97, 237-241 (2009).
Coprecipitation experiment of Zr, Hf and Th in oxalic or malonic acid system using flow reactor
toward the experiment of Rf
NAKANISHI, R., WATANABE, E., OTAKA, S., WANG, R., ITAKURA, Y., HAYAMI, S., HABA, H.,
NAMBU, A., SHINOHARA, A., KASAMATSU, Y.
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10:00 ~ 10:25
INRBEEDITEICE T HREFOHAEKRBEOREFRAMICEY 5
&
SE AR (. FURAZE)

10:25 ~ 10:50

AFEDHBRMHB YV ELMEDD T — AFHORKX 2 EZ A DI
V) A —
*=iE e, RO #° Hain Karin®., Wiederin Andreas®, il =F&* &R& #—2 1L
BE8° RABN® (1. FRKRZ AL 1B TIHREMPZME BUEMER MR bea
TOUZ L, 2. REREHEMWER. 3. V1 —VREYEER 74V N—TYEEH
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AT ERIED ICP-NS 24T I3 5 5508

1BO1 (& P2 EAN AT JE B JE kA ) OB &

Anthropogenic radionuclides (hereinafter referred to as artificial radionuclides) have been
released into the environment: from nuclear weapons tests and the manufacturing or handling
facilities of nuclear weapons; from nuclear facilities such as nuclear power plants and nuclear
fuel reprocessing plants during their normal operation and in accidents; from medical and
industrial uses; and from a failed satellite launch. From the 1950s to the 1980s, 543
atmospheric nuclear weapons tests were conducted. In those atmospheric nuclear weapons
tests, global fallout containing artificial radionuclides fell onto the earth’s surface and it is the
main source of artificial radionuclides in the environment.

Nuclear energy is the inevitable choice for many countries to meet the problems of climate
change, to fulfill carbon emission reduction commitments, and to realize the vision targets of
achieving carbon peaks and carbon neutrality. However, when considering the relationship
between nuclear energy usage and the accompanying environment impacts, it is not possible to
ignore the environmental contamination due to the emission of artificial radionuclides and the
effects of radiation exposure to humans. Therefore, the behavior of various artificial
radionuclides in the environment is one of the most important research themes in
environmental sciences. Especially, depending on conditions at the time of a nuclear accident,
the types and concentrations of radionuclides released to the surrounding environment differ.
To more accurately predict radiation dose for human exposure in the future, investigation of
the behavior of radionuclides in the environment is an urgent issue. On the other hand,
artificial radionuclides, such as *°Cs,**'Cs, 9°Sr, 22°pu,24%Pu, 2*’Np, **Am, 225U and !?°I, are
widely used geochemical tracers for understanding the various processes of material transport
in the environment.

Due to the desirable analytical characteristics, such as high sensitivity, good accuracy,
rapidness of analysis, wide dynamic range for quantification, and the capability of providing
isotope ratio analysis, ICP-MS techniques have found wide applications in radiation
protection studies regarding radioactive contamination assessment, environmental behavior of
radionuclides, soil-to-plant transfer of radionuclides for radiation dose estimation,
characterization of radioactive waste for geological disposal, and the nuclear forensics. After
the Fukushima accident, in response to the strong demand for the determination of
radionuclides in various environmental samples for radioactive contamination assessment, a
remarkable number of analytical methods based on ICP-MS were newly developed for the
analysis of actinides and important fission products. These methods further expanded the
application of ICP-MS for environmental radioactivity studies. This lecture describes the
recent progress on ICP-MS analysis of artificial radionuclides in environmental samples in
Japan after the nuclear accident and discusses future research prospects for mass
spectrometric techniques in radionuclide analysis.

Recent progress on ICP-MS analysis of artificial radionuclides in the environment
National Institutes for Quantum Science and Technology (QST)
OZHENG, J.
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MEREENMEICETIREFOHAEXRBEORE HMICET
1B02 L em

(B RBHWE) OfE AN

I %58 & /3 AT i5  (Accelerator Mass Spectrometry: AMS) (%, AR & 0 € H| & £ D
Btk LT, TORAREFRICERL TCWAIONMFETHD, BEOERESIIET
IS ERERORBICLORENREL 725, 7 = 5 RN L1019 F T o |
EBBORMEZHREE LTS, AMS ORIEXI SR IX, "C CEEH T, = 5,730 yr)
Db LIS MBENTWVDN, ZTOMIZEH Be (1.36X10° yr), °Al (7.17 X 10° yr), 3°C1 (3.01
X 10° yr), *'Ca (1.03X10%yr), 1 (1.57X 107 yr) 72 EN — KR M ESF R L 72 - T
W5, AMS TI3ZEEO/NE LR ER L TRV, BET 500 kV BREDO X 7 AN
200 kVED Y I INVAT —URNGRIFIZ L D UC 2T 5 /08 AMS 3 & 038 &
LTW5, £72, 5 100kV ONEEFE T ""Be 72 & Of H AN A REZR AMS & & H45 9D
TWb, —hHT, SMVU LD 7 AdzzE W ZZREHNEH AMS 25 o B3
HLER L CTWD, 2012 FLIBEIZIE, 6 MV ONREE 2 A 3 2 K28 E 80 5 E A
B EN, BIE, HATSERBEHL TWD. S KFETIE, 2016450 6 MV ¥
F AR EEOWEENEBH L THB Y, AMS T XD A7 &) E kT 6% FE o 5 &
EBRHENAREE 2o TWD, 72, ENTIHE, MEKFOMIZ, HEKFEL JAEA #H
O SMV Z > 7 AR ERIZEB W T, L AMS 3 ST 5,

BERT 6 MV # 7 LE a8 &0 25w T, 5 BeEMmA T 2 BB 2 H VT
MR 2 M LT\ 5, BRI E a7 Th 5 °Cl & 21T oo
M EA2HED T DM, HEREZFE TH D Y'Ca O FEIEEREICEN T Tl LT
W5, Y'Ca-AMS TiX, CaF BEINLAS T A4 D YCaFy 25l L TH Y, Ml
WIE6MVIZED,*Ca’ % 325MeV T L TWDH, Y'Cadfi TR E LT *'Ca/Ca
~3x 10 2R L TR Y, HEREIZRNAL 9.76 x 1072 OFEHEREHI F L TH 3%
Lo TW5b, £z, PSr ® AMS TiE, MEBEE 6 MV IZL Y °Sr*"% 51.8 MeV £ T
E L CHIEEZERL TWD, Stix, V7 v NV h=0 AR EOBSEAERD TH
v, T IR EHT TOEBL 1950 FRICEM I N 7= KKRENEERICE Y, BEFIC
SN CH D, LovL, MBMAMLERE TH D 'St 0TI ITE M
fEFBIEL KRN E N2 70, REREETFEORBARD LTS, BTE,
Sr—AMS ORI HIRAR & LT, °Sr/Sr~6x 10783 (=3 mBq) & #Ek L T\ 5,

HATITAMS OF LR E LT, 1407 —F—& L —F—%MWiEEE (Laser
Photo-Detachment: LPD) % W CHIEEZR AR BTIO A A A 2 DWW TIRINIZE 1 & F
WY, BHERERZRET D HENRKALNL TS, LPD #HWRiEE, i
KEFEOMIZAZ U RFERLT 4 — 2 K VERA 72 E CTRIE N ED 51T 5, F#1Z VERA
T, 3°Cl, 2°Sr, 35Cs @ LPD # H 72 AMS NEHEMICAY >oH v, °Sr Tldk
FRAE LT Sr/Sr ~5 x 1008 23R L CW5b, LPD ZH WM HEIC >\ TIE, Bl
BhROBENH 50, AMS RO 7 LA 7 2 v —% b LT aREMEEZ A L TV 5,

ARIERTIE, BHO AMSIZEHBEEBREEIREZFRATT 2L L8, 6 MVZ T A
IEEE EOEEICEAT 2R EToER EFEREICOWVWTHET L,

Advances in technology for the detection of difficult to measure radionuclides in the environment by
accelerator mass spectrometry
SASA K.
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1B03 (FL R BHEWE RS b5 ', JECOR 23 °, VERA, Univ. of Vienna®,
Z K CMES) Omt&#Es 'v WA °. Karin Hain’, Andreas
Wiederin ®, M="TF& ', mARE—* LEFEE?> KKRZENT°

[BE] BIfE, Hx I3 1.2 THERD DR sE2f & v ) HEFRKGIZFEEL TV D,
NIEHEAEF |, FFIZ 1950 AR LARE Cld bk~ 70 NMTEENIC X 2 KB 22 M BRER BE 2L 3 5
TERZIINTHEY, TAHH) D2 EERE LTRES N TWD, ARtk E
IZiE, NEIMERS AT DB EE 22 Rt —~— D —DFERPREFINT
W5 GSSP(EBEBE R 2RO D2 MLEN D D, BIFEIL, HEEEN R E TR
RIECREML SN THEL TEBY, Bt —~— D =Dk INTNDHI b,
WEDONLIGEZ & O 0 iERE THE T TE 5 GSSP OF J) /e fesfih & L CEERMIC
HEHEZED TWD, RIFETIE, B LA THENE U DABEHOKIEEIO X —~—7
—XMEDER~— I — IR VG LI ERET D720, BB GRS o HEREY
H w7 Z (V)R ARFLER (28U, 28U, BU)NIC W CHERRIRE = L 2o - fifbr 217 -
7=

[328k] BIFi%(33°16°40.6” N, 131°3235.2” E; /K& 70.7 m) TEHRE S - EE 8.2cm,
2R 0 cm O 2T &= Lem Z &2y hL 2P, ¥'Cs B X OV ik
THERRE LT O Zorakel & Lo, WS L7248 OHEREMY 2 g & 450°C TIK1k
#%. 8M HNOz T 3 FE[IA Wi 21T o 7=, % D05 L HNOs+HCIO+HF {REE I
KOS LT, B MR & RS IR O HE B L O 280 R E 2 35k
BT T AEESHEIICP-MS)IC LV ERET S Z & THEMF O TN O IEHEREE
RO, HBHMH 777 aBLOEEZ 77 a0 U Z2ENZFiL UTEVA
BRI X0 B AEL . SoKkBR{bIcib L=b 0% 800C THREET D = & T AMS H
DOREEZER L=, Z OB o 238U/28U, 25U/38U = AMS I KW EE L7-, FEEE
DN 1944 F72 5 1995 A= D D 25 REHZ xF L TIT - 72,

[FEREEE] AT YT 0RFEEHREZ b 2BU/A%U X, 1957 4FEHI2(3.0410.24)
X102 DPEFE/RE— 7 Zar L, T KRRBAZERICE VSN Z AT Y 7T
B . HFIZ Pu RIS BTG B (Yokoyama et al., 2022) & B &+ 5 & . PPG(KEIER: 326k
) TAiTho 7 castle fERE O RIREME 23 /R S v 72, AL 2%8U/%°00 Bhid (1.460.07) X 1072
EHEIN, RMTHEINR WD e —R" V73— 17U MOREHRLE
(1.40£0.15) X 102 (Hain et al.,2020) & R4k E CTod o 7=, WK (H M) EJR O 230U/280 H
1% 1950 EARAIEA LM L, 1962 FEEHICIR K &R o7z, T OO EENT, HilkEA O
U BREMHEDRVWEBRE~OY I VOEALEZELELTEY, I THBEYE CFE
Rv—I—L L THWLATEZ BCs IREDEHEB L AN ThoTo, 2O X HIT,
AKIFFEIZ LD NT U RALEREE 2 AT GSSP 3% ED F—~— I — I L [IXEMIcH
WER~—I—L L THIHAARETH DL Z EBRINT,

[2%& 3CBR] Yokoyama et al., 2022, Sci Rep 12, 10068.; Hain et al., 2020, Nat Commun 11,
1275.

Reconstruction of Time Series Changes on Uranium Isotopic Composition in the North West Pacific
Using a Beppu Bay Sediment Core

TAKAHASHI H., SAKAGUCHI A., KARIN H., ANDREAS W., KUWAE M., TAKAKU Y., YAMASAKI
S., SUEKI K.
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[BE] KO AREBRICHEVWRAELZEEE - RBEFKICLY ., R EO KRN EDEN
BREEHICHEE S NIz, TOFRTH R 7 ATEEP AN 0 FELELS . BEE R
DHEREPICERSNZ LD EEROHEMORLFICRELT-b DL, 7 ABRET 7 A%
K7 (CsMP) HICHEIR L7z 2 FEHDOIBENH D Z ENHE I TWD, CsMP 1T 2,3 55
Bk D Type-A & 1 SHH KD Type-B © 2 FEFEMNFE L. Type-A 1LV A A3/ & < Bk,
HSTREEE (134Cs/*¥7Cs) 7% 1.05~1.08 & & L KM A £ > TH D  Type-B ITH A AR K& A
ETE T, gt REE (134Cs/¥7Cs) 73 0.94 % & DR A FF o TWAH Z ERHGEI N TWn5d,
7o, CSMP I B IR OB 72 b TRARM T O RFEHEICR KR L2 ERHREINTEY, 20
ZFEORMEEAR AL Z LIFEFICEETHD, £ CTHaIE, 200113 H 156 20 H
O, BRI D 6 EET T (REAMEAT . HAh, TERER ., THES, HER)I
O, WAEHEGEIIX) AITEZRE L FIETERRLZ CSMP 24041 L, & O R %2 3§~
7=
[BER] X7 FOFFTIOVRLHOR Xy NEDORIMNCH D IR EZT 4 v =2 TEL
SEEmMYABE Uiz, B2 S wet 5% FWT CsMP ZHEEL . DL NOEBREZ1T- 7=,
Q) A A=Y 7T L= (IP) IZXDHT Y MooAi
IP CHERFEE L, TO®KIP U =X = THAND DT > Ny & f#hr L=,
(2) Ge FERBHEIRIC L DB T A (BCs. ¥7Cs) D St aE FEAM
HEEL 72 CSMP % 7' 7 A F v 7 r — A2 AL, JIERER] 600,000 F2C Ge -3 (K4 H

mERWTHEEREZIT 72, BONT AT b5 T 2011 4 3 A 11 HEFA O

HSTREME 2 H L. BB ERE (B3Cs/BTCs) 2 k& 7=,
[BREEE]

IP OFEE (Fig.l) I2 XV KSR TH A
ST 2 DD CsSMPs [T RN RNERNDOI T
FONESHREXOREONEENTWND Z
LW hole, Filo. YU LD REFAT 2 1T
Sl 2 A BCe/¥Cs fHNA 4 T 1.15 & 1.03 &
LoleZ b 2,3 SHEHKRO Type-A TH D Z
LR S L2, REE DD Type-A O CsMPs [
INETICHE DI TWDHA, BHRMTIC
RIEF D CsMPs 23t S AV AR BT AR T2 M < | ARWFSE TR AL S 47z CsMPs O FfE % |
SEM &2 W TA%AT O FHl THh 5,

(2% k]
1) Higaki, S (2017), J.Environ. Radioact. 177, 65-70
2) Yamaguchi, N (2018), Geochem. J. 52, 123-126

Fig.1 AMF2E TH R I 7z CsMPs &
Type-A DS & B v v b yAR O g

Analysis of Cesium-bearing microparticles widely spread around Tokyo immediately after the FDNPP
Accident
TAKAKU, Y., HIGAKI, S., HIROTA, M., KAGI, H.
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[1BO5]

[1BO6]
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[1BO8]
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11:30 ~ 11:45
1biEE — K IC BT 2 P10 %

Sk MAE W RE . WSS (1. BARSECESMEARSHRR. 2 RRA%
HAmREmE)

11:45 ~ 12:00
KETEFRD S VOIE—TIERARDPERBCET 2ER
*AEEF. BE GEASHA EA BEL WA EEK (1. EFRSRHRmE R
., 2. EFHREBEEHREE)

12:00 ~ 12:15
BRRERSEEEMEORREERDIOEZLTINASB)A
R - AEK
SO R LS EZC R fhmgsd, 1) R0, ME AT, EE B ME BXRS K
B IEKRC, MRE MRS, FH BEEY (1. BUHREREAELRMBATRR. 2. REX
% 3. BAEBRBERRAR. 4. RRBHEAZ, 5 BANLARRFRA. 6. (M%) A
SRR, 7. THEZ)

12:15~ 12:30

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1B05-08-Zoom/category
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(202249 A 15H () 11:30 ~ 12:30 B&E)
[1B05-08-Zoom]| Y > a>v DA Y54 &M (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/88941862694

1B0O5 AARSHE 2 A B66E A (2022)

210ph-derived ages for molecular geochemical reconstruction of
contaminant history into Tokyo Palace Moat

oJing Sun !, Shigeyoshi Otosaka !, Takaaki Itai !, and Yoshio
Takahashi !,

(Univ. of Tokyo)

Accurate reconstructions of past sedimentary redox conditions are necessary to
investigate the evolution of the atmosphere's composition and the relationship between
geochemical cycles and climatic changes. In this study, Tokyo Palace Moat mainly
recharged by atmospheric depositions was chosen to elucidate the geochemical
reconstruction of trace elements using X-ray absorption near edge structure and other
geochemical analyses. A 2!°Pb-derived chronology was employed to reconstruct the
historical accumulation of major (Fe and Al) and trace (Mn, Pb, Zn, and Cd) elements
in the site during about two centuries (1832-2019). The sediment core was characterized
by lower levels of Mn, Pb, Zn, and Cd during the Edo Period, but concentrations of
these trace elements abruptly increased after 1870 as contaminants probably due to the
industrial revolution during the Meiji Restoration. Both sedimentological and chemical
data suggested that four major changes occurred during the periods of Edo period, Meiji
Restoration, the Great Kanto Earthquake, and implementation of stricter environment
regulations. Manganese speciation predominantly consisted of manganese carbonate
(Mn IT) and birnessite (Mn IV) along the sediment core. It suggested that sediments
were not deposited under permanent euxinic conditions, but rather periodically euxinic
or anoxic conditions, in accordance with the results of total sulfur and total organic
matter. In comparison, Fe was primarily hosted by magnetite and hematite in the Edo
period and Meiji Restoration, together with magnetite, hematite, and pyrite from 1889,
supported by XRD results. That is probably attributed that sulfur concentration was not
sufficient to form FeS; before 1874. Similarly, quantitative analysis of Zn speciation
indicated that Zn was mainly present as ZnCOj rather than ZnS. A geochemical model
was applied to quantitatively distinguish natural and anthropogenic sources of trace
elements. Ratios of Pb, Zn, and Cd from the anthropogenic input reached high up to 90%
after the Meiji Restoration in comparison with the Edo period. Results may be applied
to molecularly estimate the impacts of anthropogenic and natural sources on trace

elements in response to the atmospheric input in sedimentary environments.
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2Pb & XAFS V£ & 2 2 J5 & Yg O HERER S O R fr
oJing Sun !, Shigeyoshi Otosaka !, Takaaki Itai !, and Yoshio
Takahashi !,

(Univ. of Tokyo)

KHEFL T, TR & 2 25 B YO FE L8 2 HHRHEBY O 7t 22 H 1] 5
Mz L. 186N HIREUEL D 219Pb ki & 2 HEFE M (& 1832 2 5-2019 4
Thol. ERICREBEOKLELMLEL T, EWDICED D TH 3 Al & Fe
DEEEHNL /NS <, TEICE (Mn, Pb, Zn,Cd) & 1870 AL » Wt %
ALz vANZ Y 2TV EMOT, ITEOHERYIH O NFHEIROMETTR
X 90% 2B Z 52 ENbhotz.
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iBE—AKTEEIZB TS "P°IONH

1B06

(FORSCEL Y, HORIEMEE 2) OXIFMA ' PR

izéﬁs 1\

Tl % 22 °

[(#5] BAEDRE TITHFAETS T .57<10"y) D KBS IE AN B RIFEOLDOTHY, F DA
11X Sellafield (U.K.) & La Hague (France) D24 AT DOZBREHELHE T 00 Sni-b
DTHD, P O—H (1%A1H%) 1T RKF ISR T, BT 2 TEE~ R Sh T,
Sellafield TIZ7 A Yy =¥, La Hague TIEA XU RGBS AL 28 T /L0 = — i~k S
. 7T BHEIE E I8 YR B @ 0 AL R TE ~ R S LD, BOHTRASE O o £ g o 11
HEEIX 10" atoms L' [1]THYALE AL K FAERE O LI E 1-2 x107 atoms L™'[2]9 10* i

WCET S, 200 PLIRdbREICB VT A DR —H —LL

0

THOSH, BHETENSRLIEWD T ZMESICB TS, T i

FE DA BERZ I TWD[3], ARBFSETlE, 774 W 4 i 350

WZBTD PIREORE S ABIORELSLEBE L,
[FBr] dbMiHE 2B\ T JAMSTEC A 50y MR13-06, 14-05,

15-03, 17-05C, 19-03C, 20-05C (2013-2020)fT#F (2 XV ., K
800-3000m £ CTODOE /K% CTD-CMS Z H W TEELT-,
K Img Z M2 BB IC KR RIL Agl PRk A £ s w

WK MALT I2B W T P1-AMS HIE 51T -

7’9—
—o

200

Depth /m

BT

600

[fE5 L Z22] 2013-2015 D F XA TEEICBITS 21

FEDSHE S5 A (X 1) 139K O EAE & e~ T B S - E %
LTz, T PR 1T R (MK AR /K ) 0-50m @ 15 x107 atoms

800

L' 5 598 Uil 2 8 (50-200 m)D LB T 4-8 x107 atoms L™

EBUIME 2R U, N—D U SRR S O i 2 S R T R
D KFFEKDEBER RSN, 2L TIE 1 32 F 1% 80x 107
atoms L™ {2 HE I U K VE PEK D IEAE DN R 6
bhic, £, FHEOFHMEIZ 79, 85, 82
x10" atoms L™ & 1EIE — & THH7AY, 2017
2020 ICBWTIEF3FLLEICRE L, =7
NHBEIZEI D AT L 75T o
FEZE B T HI[4] & 1349 12 4F D time-lag T—

HL-X2), £/2. 2 »FTOFLET

2000

1500

1000

129] release rate (GBq/y)

500

Lo b ORI 1990 FEH I 2 L, 1996

FEAZIE 2TBq/yr 1S3 LT, RIS KRS
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‘ -
e & e
- A= L —
- e Ml
| [P -]
- ey -
| |® MR13-06 ]
A MR14-05
" |+ MR15-03 ]
- A ¢ e
IIIIIIIIlIIIIIIIIlIIIII

0 20 40 60 80 100120

29710 atoms L

BA1 HF 5 3T Bk
o 1290 R OO B B Ay AR
(MR13-15:2013-2015)

2500}
| TR
[ ®MR13,¢ MR14,

[|ETIEE
H-- A YT LI THESR

ERHE
© BIMETH

MR15,¢ MR17,
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+x =5 L7
AVHTFBRY

"
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129] concentration in seawater

n
o

o
(107 atoms/L)

o
(=}

/
L ! !

1960

1970 1980 1990
Ye

1o
2000 2010 2020 2030
ar

L THTZVEBREITICH T " PIEE O K2 BAsE TE»L0 L& E DT 2R M I8

B BHK 25 FF O time-lag TELE S iz,

[1] A. Aldahan et al., Appl. Geochem. 22 (2007) 606.

DK o 127 2 EE (MR 13-20: 2013-2020) D #% 4E 25 &)

[2] H. Nagai et al., Nucl. Instr. Meth. B361 (2015) 680.

[3]J.N. Smith et al., J.Geophys.Res. 116 (2011) C04024. [4] M. Karcher et al., J. Geophys. Res. 117 (2012) C08007.

Distribution of %

NAGAI H.,, YAMAGATA T., MATSUZAKI H.
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KBLERIS OOLE-TRABRISERRICEITLIESE
(AL, BB 2) Ol B 1 8 &t AR 2 a2,
NS

1BO7

(#5) KA MEEED LS OREMZ2FMICE T2 EEEOREBIT N7 A —XEO
e b7z | Fens H o 8- R oy Bl AR 2 (Kd [L/kg] = B iR [Ba/kg % 72
X o/kg]l / DRI PR E[Ba/L £721X g/L) OBMBELREETHL, VI (U) IL4e
Pl EDOEREMED —>TH Y . IAEA-TRS472 (2010) [ UK fE & L T 200 L/ikg % 7=
LTWb, 22 L, ZThETOTF—FIGERIZTLEF O U (3 pglg-soil) Zxt LIk
IN&23 % < (0.15-1 mg-U/g-soil) . EEEICHERED U DREF THEXT VO AW
Thbd, TZTUILHODWTEEOKETEZ XS, BEEHEIC LY Kd ZBU4F L7,

(MEELVOHE] oM FE2ED L7010, £FKAMEEE L CREMR LERET
boHEMAELY, 7T A Kt KA o 3REEEZ HW CEREE U RN XL 51
EETBEPICEAEENLD UDKRHORKGEE(LE Ny FIEIZL VAR, A et
LRSS L7z L 13 (p<2 mm) 3 g 2%t L CHMiAZ 30 mL @A L (L
1:10). 24 B PIRIE & 5 21T-> 72, WNFEBR TIT U 2 &% ICP AIEHER 2 RN L
26 ug/L (ZFH%E L7z (0.26 ug-U/g soil), Mt BfE 52 5 1348 HE ik 6% 0 (Control) TH 5. I
e EEFEER & b AEYERR 2 RN L 72Ky 5 3h, 1d, 3d, 7d, 14d (2 3 BREHT SRk EER IS
[ L Oy BEf: 0.2 um 7 ¢ V2 — T TR EZ A L ICP-MS TU ZE& L7,

W, LR THEHZERSMEO T, 2FE» HUNE L2 KH 3 98 SEHZ oW T, il
EIZEY Kd 2R, T 2bbEIKHE 1:10 1080 T HENS B L7 U EE 2 H5E
L., POREL TRV HEFOLREEELH > CKIdEZEH L,

(HBERUER] RIEB I OBEEC XL 2+

12

SRS O U REOBIFERIZONT, B ] ————]
HiAKH A+ OfE R % Fig.l iRt 3fEgEo+ J LOF ® EP-SD60A | ]
L L EBOBIE Lo, ML BMED 2 osf ]
FENDEBICIRIN LRI RO U 8 oef ;
BB, WU BERENEES b § [ ° ]
L. 3h CH3HEO LEE LIRMED 3% § 02l _
Rl & /el W EITAENEALTR S 1B § 9 g |
P I L7 U R b S L Ao 2 0.0 : n .
EMDIRMUZ UIRIZIE HBIC S Lz & Days

=274 Kd&RkHB & 1084 — & —pL | & 3E Fig. 1 Changes of U concentrations in soil
- ° R . solutions with time in sorption and
iiC&iz, e, BAERBUZR W TH AT desorption tests. EP-SD60: Soil code (soil
RTINS @ < 7eo 7o), T O#HE L, 3 type: lowland paddy soil), C: control test,
HELEITIEIE E L 7o 7=, Bl Kd 1% 105 and Add: standard U solution added test.
F—H—Th-oT,

SRR TR ) CRRIERHEINC K0 U BRBIFAR S, BT O U ORIEHITE
T 5 LRMlis T (H E. . Radioisotopes 55, 71, 2006), s &7 U nH oD
H T BEER P L2 LR L TH . 98 HEEH O 1 HIZ DWW T, IR U IC X D B
Kd 1% 10%-10° DA = — L 720 . B Kd R ERRE TH - 72,
Consideration on the Soil-Soil Solution Partitioning Coefficient of Uranium in Paddy Fields
TAGAMI, K., ZHENG, J., HAMAMOTO, T., SHIBUTANI, S., UCHIDA, S.
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EREER R EENEOBEEEBERD 10 2 LToAb s (3)
1B08 4w .asm

(PERSHT BRI T UK °, [EIBR R AR °, iR 'L BAR AN LA o,
AL 0 LRGSO =il 'L BAREESE B0 ORYUPIURR ° S )1l
e MY MEE NEBERS OREBER S MEME S P
Ehsiie

(#5] 2011 4 3 HICRAELCREENEEF - FHREFTFBUAKIST D720,
IST ST e SR BEAR MEME OB JE | TIk, “°K, B4Cs, Y¥'Cs T Re i B 2 78 AE L 72 XK,
KRR, FH, LWt azEEe T 5880 B I HIEEYE 2% L. HMh
T5 L EbIT, B LR EYE 2R BEUR & U CHE T L 72 B e T E B2 RE A B 4 ik
FERJIZ M L C& 72, 2 2 TIX 2K, B4Cs, WCsIREETZIT T < | OSr BT e iR & 78
Ak U 72 O RE 20 AT A fi IRAR ME W O ARk & [ E BRI X DA TR R 2 FE 3 5 &
EHIT. ABOBS RS REEEFRBICHT T, B IND5HME ., AT xR
R, BREEL VL TEE LW FRaEEZE X, &EmLiowv,

[RBHETE EER] B RE o Al - fUE IREEHEY B 1T K, **Cs, ¥7Cs (2% T Sr
T RETR EE (°°Sr HARME : &9 10 Ba/kg) DfEAfTIT 2 BAEIZ Lz, £ D72, JREHEE O
T OICHEE DM EY Z 8B L, ¥Cs, ¥'Cs, Sr MR 2 TilE Lz, s
BT DG F . OSr B RBIREE D BAEE 2 7= T ATgEtE 2 /R L7 28 0 0 AXNEIEEDE O
JERBHZ I E Uiz, A ARRFEERFRCHRILZ 511 kg D 2 E B AXZ AL, 51
oo B - Mg A BRE LIS 164 kg, BB 75 kg 24572, A - B A 105°C THAME L
Too HEBIZHLI% 500°C T 48 BN LIKAL L7z, Wl L7WES, IRIE L 728l &
SHITHL VIESEE THWEL L, REICHES (FW) % 35.5kg. B# (FF
JK) @ 6.9 kg ML L7z, [FURL72FRA « fUFKx Sdae (B UB &4y - 100 mL &
8- 1L A4s. MK 0 U8 A4 - 100 mL A4%) TGO L, EMEEWE & LT,
(HREDHEICEDEMTHERBZEMEDOHEME v A7 br A bY — (¥Cs,
B7Cs). ICP-OES {#IiE (*°K) 2 X 2 MIEM 2 & FEAl L7z, EAH T IZE N o 8 EEU R
MBINT 2 IR GIEICESHNTRE LTz, EFESTEOSMEEEIT. RO v #
AR ORIE T 14 BERT. FBUE K O y BRI EIZ 9 BEEA . S IR D °0Sr 43T i
16 BN SN LTz, LEDHE R ORIE L2 REHE X O F OILEA N S (FEHERE
[H:2014 4F 11 A 1 H 0:00:00) (. f KI[*°K: (349+29) Bg/kg, **Cs(62+5) Bg/kg, *"Cs(196
+14) Bg/kg]. B IK[*°K: (783 =43) Bg/kg, °°Sr: (11.5+1.2) Bg/kg, **Cs: (141=10) Bag/kg,
137Cs: (445+29) Bq/kg] Td - 7=, FB K T D OSr Ji T RETE BE 13 B AE{E & L 7249 10 Ba/kg
T Lz,

[(MERRR-SROBTEYERRICHITTIHAL, AREEYE OEEEIIRE N H D05,
FE IKIZERR D D T2 Dy o Te Te D FRE D D 72 <0 B8 D St T O R EEH O FEIC
KTETERWAREEMRN D D, £7-. fAUFIK DL E Ca- SrigE X+ nZh 305 g/kg. 2.42
o/kg &R mWMEZ R 72 8 ICP EEHTIAIZ K5 208 I E O 2% 24 VRl 2 75 1
THZLEDNEELY, TAOLDORITIAROIEEMEMNEOHERIEH L2 D,

Ten years of development and dissemination of environmental radioactivity reference materials for
food and environment analysis (3) Fish meat and fish bone ash

MIURAT., MINAI T., YONEZAWA C., ARAKAWA F., OKADAY. OKADA A. KOJIMA I., OSAWA
T., KAKITAK.,, HIRAI S.
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https://confit.atlas.jp/guide/event/sorc2022/subject/1B-1230-1add/category
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Eftvrary RFAMZE-TIOF/A M| EBEYy > av R BRFALE - T7IOF /4 K2

EBtvyryaryFk RERFHEZE-TIF/ A4 FEF
EEf: 15 BB (FULKRS). 8K Eth (REIHAIK)
2022%F9H15H(K) 13:40 ~ 15:00 Bx1% (206=)

ZoomlxZ B 5

[1B09-12-Zoom]| vy > avdDA* >4 v&i ( Zoom)

[1BO9]

[1B10]

[1B11]

[1B12]

BER—EFNREMCHEINL AR OO OIRK & RE
T (1L.RREAR—LT1 VTR () )

13:40 ~ 14:05
BEE—BRFNREMESHN—ZRAETEKDaKIEZEET 5
ML F DI & oM
EEE. AR AE. BEE. =% B EN. ST BLS (. BRARERFHAF
TR, 2. RRENK—ILT 1 VI R)

14:05 ~ 14:30
Bisx BT 7 )ARRENASDY Z > EYR
*IKHWAN FAUZIA HANUM', #4K &', B #1725 [ F82°, ME RS (1. kA
BiflE A, 2. BARFHMREREME. 3. Jibk)

14:30 ~ 14:45
ICP-MS/MSIC& 270 F /4 REEHEEDRICAEIT B RIGEE)
DAl
R AT BAR A BTHE =AML E- SR ERA ME EES, MR 721
CARFE BN (. BRARFAFRMEEME. 2. REARKMRIZRE, 3. Ribk)

14:45 ~ 15:00

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1B09-12-Zoom/category
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EEFEFRFHAREMTERLEZAHOSTORIK EREE
(RWRBNFR—=NVT 4 7 A) O H e

1B09

(#E] B SIZHB T, BEE RT3 EH PO OBRET 7 U R EOFEHIES S
NTWRWEDD, 1~3 SHEMAERPCVIN., KT EN LBy RE AR S
L5E9CHmHoTETCND, TRHOH T, FERBROBYRENIEL T
HAREMENRH Y, THOEFMCON T2 Lk, BET 7 U A oiE sy 2 ARk
W (FP) DAL M FEEIZ BT 2 Mt & BEIF IR DF ARG o b &¢Ex6nb 2 &
2D BT HD X, BENF - 15 YRR B3 NIRRT 7V OMERIRE D 7= O D 5347 -
HEREMOBRIE] SELHm@BL., Yo7 AahizdEd TEe, FFlz, Zhb¥ 7 ic
fH7E L7 br 713, B FIERFFO AN ORESCHEHKREORN Z KR L= fF#R %2 & A
TWDZERWIFEEIND =D, U SR 12 0k, MRk, 5 o o i 23
HDHNTWND, =2 Tld, B2k 712 DWW TR RE 2 3T s B 72 & QNS R T T AR
Tat AORFHEREFLICRITT S,

(PHEROMELHABAEEOHTE] BRILL=V 7V ED U EHFK 1% SEM/EDS 12
L W RF%E L, FIBISTEM/EDS/E (- EIPTIC L v | K Ofpk, ik, &S5 EL2E
L7, —fl& LT, 1122 B — IV RT T T ERAE— D LEELL 2R 1O
HAADF(High-Angle Annular Dark Field) % 7~ c-(Fe,Cr)s04 c-(U,Zr,Fe,Cr)0;
T o AKX 2um B EE OUN 2R T NS
(21, 32 7 6k (U, Zr,Fe,Cr)O; & 37 J5 i (Fe,Cr)304
NG L BOIZ 0/ LT\ b, Z ORI,
U-Zr-Fe-Cr-O Rl 23 ¢ H1i F2 12 35 W Tl AH 73
OyEfE - BEEL7-b o LHEESN D, B
A I HBRICB T 2WEBHOKETH
HIZ e, AR, R R DR B
FHRICET 2EREEATEY, £/, FP
RT IV F A4 REEFLR 1%, TOME, [
PR DNRBE DR 2 R T A BEEDRN H D, 2
DX, RFICHEENDIEL DFERIT, F

e RIS Ob D LIRS N D, 1 2 B — L RTFS5 7 FEL— M b
St FIRILIESE 2 D T < 7212, BRI L7k HAADF £

B O B AIC I - 7= forward analysis & 32

HE 2 F -5 < backward analysis & Z A WICHEEE L 2N SO TV Z ENFETH
D, Z0EDHIZH, BIKIG U T Z@EEICERBL, TNOE2HETHIENEE
EEbD,

— GHEE—

AWFZEIE, RRIFFEEA TR 2 6 FEMIE TR - 15K R FEBRMB & F A
7R IE PR LR O BEAL) | TSR 28 4 BE Al 1E T SR BE AT - 15 Yl ok ot 3K g5 3 Al Bh 4 (kL
77U ORISR - AT EAT OBR3E)) TERK 30 FEEME TR BES - 1YL K R R R
BB (BREFT 7V OMERAEIE D 72D O34T - HEE M OBHFE) | O 7D — & & Lo,

Current status and issues of analysis of samples collected at Fukushima Daiichi Nuclear Power Plant
HIRAI, M.
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1B10 BEE-FRFHOREM 2 SN —SAEFBEKOuKEZEFRT
SWAFORE &
(R FEME ' AU HD?) O MIT ' RWAIA 1 &5
E|vbank RTINS TF VRN 0/ CING

W BENESE R~ BATAR)IEL, 2011 F3 A 11ICEAEL-HELE ZHICEED
HRIC L > TRERBEEWH -T2, Y, 6 EDORETIFO I H 1 5 3 SHIxEIR T T
SO IFLOBREIREE L, 2 OREREZRET D72 DICHEAKRRLMERNEAN S,
BANSNIKITEEOM FIZEE Y . ZHVITEERE O Ry BERE L C @ i o i &
KEERK LIz, KT, BOHEKML TV 7 (OIWCHKRT DT 7 F =R DK
FUEEERIGZENLTEBY, T ZRETHIFAE o ANBEINL, LHEIN
TeoK Z BRI T DB ERMEN S AT LSENL S ALT2 . TR /KL EH I AY 72 AL BRI 2 0
LEINTELEN, R FFEEOM T OMEKIZEWREDOUMEIENEENTND Z &N
HBHLTWD, U, 7V b= A(Pu)/e EDafiZ i3 22 WK 53R
FINZBRET 2 BN 2 Ft T 2 72, R K O ol D fAETE e D 42 73 LES O FR i &
AR

T THEHAIIT, IR SN AERAKICEENDIMALFICERZ YT, oD
FEELZIET 2 22 B E L, RLE MGt 2 W28 3 Hr. ICP-MS < o #f A
N7 hva A= & W RESHT . SEM-EDX 72 & & W TR AT A AT TR K
D o BifEZ &b+ O &S 21T - 7=,

T, WREAKFOLORBEOR TN RD a2 2 GO0 ERD D, W
Koo EE 4y 2 FLEE 10, 1, 0.1, 0.02 pm O 7 4 L Z T X 0 BePERYIC Al L 7=, ICP-MS
Kol EIC LD RO oZflE EESIT LTz, ZOME, Ul RolZHERE & I
10 um LA E D53 RICalZFED 99 %L ER AT 5 L WIRER E o7,

WIZ, o ERHR O EREEZE T 5700, a2 5 oMol 7 0 B HRA B HY
ERHT, ZHET, IFY A FASMIEIT S, IFLVRBE LT US Pu % &k
PORL T D o3 T IE ., PR T I AT T 5 Cs kD y MEA A=V 77 L — < Nal &
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Detection and analysis of particles containing alpha-emitters in stagnant water at torus room of
Fukushima Dai-ichi Nuclear Power Station’s Unit 2 reactor
Yomogida T., Ouchi K., Oka, T., Kitastuji Y., Koma Y., Konno K.
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1B11 TBP #HlEZ AW -EEBET IVERAENLLOIDDIS > EIR
Fauzia Hanum Ikhwan?, &[4 1T 2, B85 8, /NEEGE =] 3, gaoRkEH t
EMEF KL JAEA?, HILK 3

1. Introduction

Tributylphosphate (TBP) is widely used as extractant in liquid — liquid separation of
uranium and plutonium from spent fuel, this method is well-known as PUREX®. Tamura et al?
and Glatz et al® reported chromatographic extraction of uranium from other fission products
by using TBP impregnated resin (TBP resin) in HNOs. In the present study, recovery of
uranium from simulated debris solution by column separation was performed by using TBP
resin commercially supplied by Triskem Int.%, in HOs; and HCI solutions. In addition, we also
investigated the behaviors of other actinides.
2. Experimental

7.75 mL of TBP resin was prepared in the Muromac mini column L. The resin height is 9
cm. We prepared the feed solutions with U in 6 mol/L (M) of HNO3 or HCI solution. 0.5 mL of
the U solution was feed in the above column. 20mL of 6 M HNO3 or HCI solution was added
in this column for the adsorption of U. After this, U was eluted by 0.1 M HNOs; or HCI
solution. U and the stable isotopes of other elements were detected by ICP-MS/MS, Agilent
8900.
3. Results and Discussion

We confirmed that extraction of U from the simulant debris solution. In addition, we also
confirmed that extraction of U can be successfully done not only in HNO3; system but also in
HCI system. Uranium high affinity to TBP resin in the high concentration acid, while washing
with less than 0.1M acid and water can completely recover the uranium from TBP resin. In
addition, Am and Cm as trivalent actinides elements has no absorption on TBP resin and
eluted together at the first time when resin was rinsed by 6M of acid. Thorium has similar
behavior with U on TBP resin in high HNOs media. In contrast, behavior of Th is similar to
trivalent actinides on the resin in HCI system.
Acknowledgment
This work is financially supported by the Nuclear Energy Science & Technology and Human
Resource Development Project (through concentrating wisdom) from the Japan Atomic
Energy Agency / Collaborative Laboratories for Advanced Decommissioning Science.
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Uranium recovery from simulated debris solution using TBP resin
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250, T76-T783. X9 % Bk AL R, (A) AnO*, (B) AnO,*.
Prediction of Actinide Molecular lon Formation in Collision/Reaction Cell of Triple Quadrupole
ICP-MS
KAZAMA, H., SEKIO, Y., MAEDA, K., KOYAMA, S., SUZUKI, T., KONASHI, K., ABE, C,,
NAGAL Y.
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written by R. Bast, et al.
Development of relativistic electron correlation program for actinide compounds
ABE M.
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1B14

Uranyl peroxides are found throughout the nuclear fuel cycle in the form of studtite
(UO20,-4H,0) and its dehydrated form metastudtite (UO.0,-2H,0). Recently, the formation
of an amorphous phase has been identified upon thermal treatment and irradiation of uranyl
peroxides. The amorphous phase has been shown to be highly reactive with water generating
O: gas which has important implications for the handling of nuclear materials.

In this study, we found new formation pathways for amorphous uranyl peroxide under ambient
conditions without any thermal treatment and irradiation. UO, powder was immersed in 1 mM
H>0 solution and the UO; surface oxide was analysed using z-axis Raman spectroscopy. At
the interface, Raman peaks typical of studtite were observed due to oxidation of UO; by H,0,.
Underneath the studtite layer, an amorphous uranyl peroxide peak was observed ~750 cm™.
After drying the immersed powder, the amorphous phase Raman signal greatly increased
indicating the mechanism of amorphous phase formation involved dehydration. Reimmersion
of the amorphous phase into water showed rapid decomposition of the amorphous phase by the
disappearance of the Raman peak at ~750 cm™, and the release of gas was observed via the
Raman optical microscope.

h studtite

. . amaor ous

UO, immersed in P »

2 phase -

1 mM H,0, uo, &

solution ]
5
~+
g

UO0,0,.4H,0 i

amorphous phase £

V . \ .
uo, 250 500 750 1000 1250

Raman Shift (cm™)

Fig 1: Z-axis Raman analysis of UO; after immersion in 1 mM H,0- solution showing the generation

of amorphous uranyl peroxide within the oxide.

This work has significant implications for the handling of nuclear materials through the fuel
cycle, and is applicable to the storage of debris from the Fukushima Dai-ichi nuclear power
plant where the high levels of radiation are likely to generate substantial amounts of uranyl
peroxide at the fuel surface due to H,O, generation via water radiolysis.

Finding New Pathways of Amorphous Uranyl Peroxide Generation
MCGRADY J., KUMAGAI, Y., KUSAKA, R
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Study on the synthesis of Brannerite compounds containing Cerium using the mechanochemical
method
MISHIMAT., AKIYAMAD., KIRISHIMA A.,,OKAMOTOY.
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Exploration of novel solvent for Minor Actinide separation for the future reprocessing of nuclear-spent
fuels

NAKASE M., WATANABE S. , HARIGAI M. , TABATA C. , YAMAMURA T. , MATSUI K.,
KOBAYASHI T., KAJITANI T., KAKINOKI K., TSUKAMOTO T., SHIMADAT.
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M TED, BAEINICE VST OMBRREZFOEESHTI N TEDEE X,
M REOREEIT> CEn, REETIEIZORFTOMIEREICONTHET D,
[EE] FEBRIIMAREREDO VA 24 R TH D J-PARC MLF 2 = 4 Ui i (2
BWTER L, (bEFOMICLVRFEOFTHEEN > TWVDHER (X1 3R, £h
FNS5x5x05cm’) 3KERE L-RBICRL, FRAFENOBIZELTS L9 I AN
TRV X—ZHEL I oA E2RHF L, REETFZ2RIEKAO U FL—Ta v
&Y AT ATHEL, K1 ICRTRER AT bvE&e, £72, BN 2BEm o
AR (JRFE S A & 0.002%, 0.42%, 4.46%DFRIR) DM 21TV, RFEOEGHRL
24 THRLONTZEREIRFED VT FIVREDORBKRE T,

(BREERE] HERBODITNOMEMEIER LIZEZA, REFOGAFELRFED
VU FOVBEM TR RERBEBRAEONZ, CHRICXVEEE LSREOREER
mEAETEREL, LI TELIITILFEDHICEDMEE —E L7, AFEICED ., I =24
VFEMENT TR S mm IZHFTET D 1% 72 72 W IRFE DI EE D E BT D AHETH
L2l ER L, ABRIIZOTFEEEELHKMO UM AR CICHEAL, TOREED
ST EED TWS FETH D,

J

104 total fitting ——
: Fe ——
£ 1 BEHRBORFREOE 10 c—

air
BGD

BATIE & S 2 A A K B oA z
st taAral Q

101 |

No. 1 0.51% 0.50(2)% : \
100- 1 1 L |
No. 2 0.20% 0.19(1)% 1000 1100 1200 1300 1400 1500 1600 1700 1800
Time/8ns
No.3 1.03% 1.05(3)% 1D AR 1.03%DHBIC S =4 v %

fFlk S ¥ LTI/ NTIFRI AT h L

Non-destructive and depth-selective quantification of sub-percent carbon in steel by the negative muon
lifetime method

INAGAKI, M., KUBO, K., NINOMIYA, K., ASARI, S., YOSHIDA, G., TAKESHITA, S,
UMEGAKI, I, SHIMOMURA, K., KAWAMURA, N., STRASSER, P, MIYAKE, Y., ITO, T.,
HIGEMOTO, W., SAITO, T.
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SUR)4 KFRABITS5—L Y (Ln*0Cs,%) 281+ 3 HPLC 35 H 25 &)
1C02 pan=zmamn

(BBSERPeE ' BAMCRE 2 HREAM ) OREHE ' AR
FRIWAnEZ 20 PG ZE . mEE— 0 AEARER!

(#E) €N 77—V romEkikrsa~ N7 Z 7« —HPLCO)EH ZFENXRE 7
—VOHBERLOCNOERN S r —V~OBEEFRICKET DI ERmbLENTVD
— T, BAIWFIINETCOHENIL —FHDOT ¥ ) 4 FE&ERFE L)z NE LTk
Ln@Cs; 77— L > CIENAERBOEWIZ LV REFRFMICM/N 2 ZNELD 2 L2 A
HLTWD, BITHETIZ, V47 v~ T T77 4 —kEZAWTEZERRERESHTIC
XV La’nnt Gd £TO Ln 28 L72 Ln@Csy DFEH 72 R FFRF ] 23 E S 4U[1]. 4f
BORKE T EOZENMEFFRER A~ B L 5 2 5 Al REMENRIR S i2[2], AR TIX
HPLC ERFROREZZ({ s, B oM MR- 2D —HE O LoY@Cs> 0
HPLC ¥ H 2B DWW TE) FRUMRNT 21T 9 2 & T, HPLC IR BEZXEh O/ N 72 22 3N 8l
TUHEIA REROED LD RMEEIZHET 20T,
(=88] A5k - BHEE L 7~ Ln@Cso(Ln: La, Ce, Pr, Tb, Dy, Ho, Er) %, &#H} K0 58 5+
IF KUR O £ 5254 (Pn-2) (H 71 IMW, #1310 5.5%10° N/em?/s) (2 C b P 1 B
Z 4 FREEATV . Ln@Cse & b L7z, R TH 5 Lo@Cso(Lng: “°La, '#2Pr,
165Dy, 1%Ho, '"'Er) & E IR CTH 5 Lni@Csa(Lni: '#!Ce, '°Tb) & Bl 2 [ZIRA L. £
Z L HPLC BB (% 7 & : Buckyprep, BEIFH: h/b= | Jiii#: 3.2 mL/min, HIERE: =
&, 0°C, -10°C) L 7=, WHE D IE=RIBICHOWVWTIZ 20 T L, 0°C, -10°CTiX 1 3 2 &
SERL, HELENORESND y % Ge FEEBEHZTHEL, oI VA s
~ N7 T ANBE Ln@Cs, DERFFRER] 2 R E L
77
(#£R] B o517 Ln@Cs: OIRFFRER 2 5 R FF
tkkZzHHL, IBREOHEERA/DIZHT D Ink D
AL &2 K2R LTz, HPLC (28T 2 W iss iy =
E K ERFFH LIZITHEERHY . 207 ey 241
k OE E 55 van’t Hoff K& H\W\WT AH BL
ASZEBH LI, TRICEHLE AHZRT., 2 | | [
DiERND MBEOF BT I L AHI\CH & 72 = aw
BRI R ooz, RFEETIT AH OFF
MR RATRE R L AS ICO W T OMITER DL B4 K Ln*@Cs:>® van’t Hoff 71 » |
T 5,

264

# van’t Hoff 7’1 v M K25 AH OB HKER

Ln La Ce Pr Tb Dy Ho Er
4f B3 O Ak FE 5K 0 1 2 6 5 4 3
AH (kJ/mol) 7.941 8.638 | 7.983 | 8.698 | 8.064 | 8.022 | 8.051

[1] FKILFIEZ ML, 2009 H ABAH Y285 - 5 53 MRS FRHR = 1P28(2009)
] FEEM, 2019 H AL FSHS - 8 63 B FFime  3B09(2019)

Thermodynamic analysis for HPLC elution behavior of lanthanoids metallofullerenes Ln*"@Cs>*
KURODAT., NISHIMURA S., AKIYAMA K., HABA H., TAKAMIYA K., KUBUKI, S.
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BREXMPMOALBHRAMRICE TS EURLEPLOBFARKESE
(FBiEKEe) Ot S22, iRk, BaMER, MHED

1C03

[(#E] F"ER M BEBFHE2ATDEuDy, EnbYb Rl oHmtHoHEL F—7 Lk
BIX, B2 2R B LI OB T A AT VA A A=V 7T L—F (IP) REICHWD
NTW%, Buz R—7 L7 EREEMENT, MR EDROAEELI Ry 2%
AL, BRFEEHOECE NN EZAT 5, KB RZRT b, KRN THE S NL-E
PMEERICER LT, < OZEIC N T v 7Sk, B Z2 00 THRERREIZCE > T
LZDTIEBRVWNEREBINTWDS, L, Eu R—7 L72a kB O3 A E O E IR
£72% Eu OB FREICHOWTIE, REMMICE> TV, AHFFEIX. BaFBr:Eu &
AR LT ERA T2 T 5 Eu OFIEIREE & L EREOE FALE & £ DL A B
ZALE BB AANT T = RIEEICK VAT 52 L2 HMWE T %, Buld, BaFBr
D Ba A FNEEK L, BaFBr O /N2 KX v v FRICAHY Bu OF 7o /r = rx ¥ —#%
NN FEY v 7 32eV E 21 eV)REAIH, ZOWN~DEFOERETHRILTD
EEBEZHNTWVD,

[E&] Ba, EuFBr (x=0,0.10,0.25,0.5,0.75, )& YV )L 7 ViETER L7, Eu D H¥%EY
'H & LT EuBr(Il), EuBry(M)ZHWTENEINTIER L, X #REHT, & IE,
WU iR A AR T —DORE EIT IR - T,

[#£ R EEE] EuBry(I)THHE L7~ Bai«EuFBr ®¥y R X #[E#7/3 % — 1%, BaFBr &
FIERCCThHolz, BFIRPENHIZ AN FEX ¥ v 7 3.2 eV (390 nm)iZ L 5 %I
Ron7=n, 2.1 eV (590 nm)DFEKIT AR N oTc, BEu A AT T —RILA T
B, BE(HOE—27 RE 6T, EwW(l)OALDOE—7 Lo,

—7J5. EuBry(I1)7> & /EHL L 72 Ba;.Eu,FBr @ X ##[E 734 — ¢ EuBry(II) T HL L
72502 & BaFBr & REEDOFE B A2 1572, BaF, [ A b 7-2, Eu 2 & ieilkl &
BaF, DR EFERITE 220 T, BEFNEOWEICITHEELHE X R NEE X T,
Bao sEugsFBr @ & IR E TiX, 390 nm (3.2eV) B L 590 nm (2.1 eV) OFENN A
BV, BEuBAIZLDH IR x VX — N AR TE (X 1), ZNHO/REND,
EuldX Ba ZE#H L TWH ELEbnoa,
BIEy A AN 7 —W N AT R BIE e
EwW(l)OE—27 B 6o iz, *

o ZZ M
BT 51013, WAL 0 bNIBERE o

3 400 500 600 700

T A AN T =530 (CEMS) i .o

HWEFETHD, Eu ODNERIRHLRE o o
(e/y)=28 LWHrHELHY | MBETH M
ETEDHDT, BALE BaixEuFBr @ CEMS | luuie i i o A b Lo

?HIJ E % 5& &) T |7 5 500 550 600 650 700 750

% [nm]

1 x=0.5 ®FEHALZ S 290 nm (L) & 390 nm
(MYDFEIEART b,

Observation of local states of Eu atoms of the photo-stimulated luminescent center under light irradiation.
(Univ. Electro-Commun.)ITO M., WATANABE Y., OCHIAI T., KOBAYASHI Y.
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AEVOARA—N—%R T B FEHAED
1C04 i xzsm7—snx

RKH ', WRKESHMEE ¥ =, BRRESIR B80T °)
OdbiE b2 Jug sk, Bm K& L A KMt et BRiG
RORETS S, JER HEWE G, EW RERC ES aC

SRR BN IR A & D NI SRR B OITIZIHB T, OIND A AT T — 55 6 134
DTS DHIMIETIEEEZOND, 22T, AF NiZORMERXNR S b ET
RN T — 2 2525 BAY T, 2D Hofmann #5585 (K & L C Fe(Ligand) 2 [M(CN),] (M
=Ni*)ZAKL, NI AZARNT 7 —%2JE LD THRET 5,

HEARFEEIR T NRVRETTNG 7 A4 F > 712T, “Ni-l4athV && %y, p)
T %Co AL, AANRU T —HIRZEKR LT, T70bb, BETMINESRT A F v
T3 MeVIZIE SN2 E % X a s X—2Thd Pt ¥—47 v MTBEL, T
ODRAETHHE XBRERAFL (v, p) KISIZTHEESWNTEKT D 'Co B A AN T —
PIRE 0D, AANT T —#IEIE, R 100 45720 TK 3 K O JIE 2 /0 R LT
ST, Fx¥ IV T L —2 a3 Fedfd Fe XA AR T —5 3 HEZ 1T - 721 Ni-14at%v
Ha0 NI A AN T —HE &
1TV, OV —J N\ ExHEELY 100.0 [zt

PRI

ot Lz, AANRNTT —ARY 99.0[ ]
PV IERRIE R OB & b I 16K sgof  TPANEN .
THEZITo T, EHEETHD 13;:3‘ st .
N8 707 SCO FZ#zE2r7T 2 K 99.5

7t Hofmann R4y 185K C Fe* 99.0

A I VB A E U REED B K 2 o

B REE~ 100 % SCO #EfET % 10008

Fe(pyridine) Ni(CN) s L@ 2t °f

YD 50 YBIEA T UEBT S S aasl

Fe (3-methylpyridine) Ni(CN) 4, o

Ml C < 50 %SCO #2 B ¥ % O LR

Fe (3-Cl-pyridine):Ni(CN) 4 @ ss.0f

SINi AANRDT — AT ML & 98BSl

Fig. 1277, oz A AN 22 ’

7T —NT A K — X, MR- FH 97

AEHOENBEEL TWD A %

RMENH Y . 2 SCO ZEhd
EVIZBEE LTV D AREM S &
D . 2 &It Hofmann BUHE 45 & Fig.1 5!Ni Mdssbauer Spectroscopy for Supramolecular
RIZB W T, Fe2™d SCO z&ho Bridging Cyanide Complexes

EWA NIZPOARBEIZ B %2 KIT Fe(pyridine)2Ni(CN) 4 , Fe(3-methyl-pyridine):Ni(CN) 4 ,
LTWDAREME 2 RIE L TV D, Fe(3-Cl-pyridine):Ni(CN)4

®INi Mossbauer Spectroscopy for Supramolecular Bridging Cyanide Complexes

KITAZAWA,T., KITASE, K., UEDA,D., FUJIMOTO, D., ARAI, S., KOBAYASHI, Y.,
KITAO,S., KUBOTA,T., SETO, M.

-1
v/ mms
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FHEFRTEBRN S MIKEHRDKEZED
CRKBEeE D) Ot 2!

1C05

KBEETHDHHEKIL, ZOREOKN 7RI TEDLONA TS, Ik EOKDO KL%
56D DK DOE B (1.4X 107 kg) % HER O E £(6.0X 10% kg) T4 5 Z & TRO -BLE
DOHER DKL 0.02 wt% b 72D, —J, MEROFE & & 2 5 D 0EAH O KEEIX
2 wt% T, MFIZIZ2HOORENH D, HBMEOE WIS HER OB CFH
ZERNC TR L 72 FTREME 72 1T T2 <. HUERTRES 2 M 3~ 2 S 1T &2 T8 7L P I RE TR A3
RAELRVAENTWAAEELH D, 1990 FERLIBICEAICED S-miREEE
BRICE D, RS 410 km LT O~ MEBE AT 5 FE R 7 A BB (T2 & 2
IL wadsleyite, ringwoodite) (Z 2-3 wt% D KN OH A A & L TCLEICTRYIAEND Z &
D GMNZoT, ZTRHDOIMUNMCHLEZEDKEZ OH A 4 & LTHRViATLZ &
NTEDLEKBEEMNMERERE SN TS, —JF, HERBIX Fe 2 iy & 25654
EEZLNDN, MIEBEBZNRBIICE S TROONTEZEOEEILIFeDEELV L 1 E|
<R, KFE, BE, FrAHF, MR EOBITHENEKICE Y AT TV D ATREME N
m, RFESERFENPRG/NSL, FHORFEE GRS HW KR ITHERZICE
FNOWITHEDHNRIEHTH %,

HERIRE 2T 2 BEICED XS AKFBPRV AENTWEINEHALNZTSHZ
Elx, HIERTRES TOKFED budget ZHAH 7D, & L THIERIESICHE T 5 KFE D 5
HFEVEHDLTEDICLEOOTEHETHD, FHETFREIPTIE, MERET O SR & )E S8
CBINERREEETO I ENETOKRERFPBRYVAENTWDEINEMD Z &
MTEXHME—DOFETH D, X MEPTIXTEMECHTHD X MNETEMAEERT S
72, T8 1 OKFBIZK LTIFIEENTH LN, FHEFITRFEZICE > THELS
LD KRBERFICEL2HHEFHELLBBIEIND, /o, KREMER»L OB %
KEZ =57 MZHRFLTHELN D 2L A HMEF E— A ZFH L7 TOF(time of flight)
PEIC L DM RPTEBRIL, 3O O O A 23858 < HIR S 5 @ EFERICITRE
AR TdH D, Fexlx J-PARC MLF ICEF I N 7om/ELE— AT A (BLI1L, PLANET:
Pressure Leading Apparatus for Neutron Diffraction)(Z 5% & & 4172 K& 6 il 7" L X (JE M) %
AWz @i E TR EPTREIC & - T, MERIBITICHEE L 5 D @ LS <o Bk e
DERITERDEFICKZENED LI BRBEETHVIAENTVEINERI TN D,
PLANET Tl% 10 GPa 2 £ T H J16H I8 C O & i & 1 F25R IR HER 72 30 Ak 2
WAHZETA—F UNICFEITAR T D, — ., HERER., Flo~ >y MVERE DR
DENEM (F13GPabl k) ZERTH-OIITFH - BEINEERSLETH D, Fx
EEREE TR ETEDOE N EREEmD LI EEZHEMNE LT 8O 2EAT v
v L& 72 MA6-8 INE 7 D B %8 2 ¢ © (Sano-Furukawa et al., 2021) . 14.7 GPa, 800
K T® FeoosSioos O FPEF B3 % — o Z#ids LIz (Mori et al., 2021), A TlE,
PLANET B — A J A » COEIRGEE T HEFRETHEOBUR, HERE O ERIZE < B
T 5B REEDKFEZEB O FEFEHFNEIC LD EIEEETZDOGBEIC OV TH
HET D, R, SROKFEBBIZEKUANADILFE, TRoDOLTAFE, MEH, =y 7R
EOMERBICHFEEDRHEE SN TVWD RN G 2 DB OV TR0,

Neutron diffraction experiments at high pressure for studying hydrogen in the deep Earth
KAGI, H.
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Etvray BEFREIO—T | EBtEy>3v B BF&HIO—7

EtvavB EF&I7O—7

EER: AR 33k (ICU)

2022%F9H15H(AK) 11:25 ~ 12:30 C&¥5 (207=E)

ZoomlxZ B 5

[1C06-09-Zoom| Yy > avDA v >4 &M (Zoom)

[1CO6]

[1CO7]

[1CO8]

[1C0O9]

NFRHEEEREEBEW A X =Y VT - EHAIFEEDRE
"BR R (. EERAR)

11:25 ~ 11:45
ERLERSAFR AHIM A > 2 0 LDKEFIEIC X 2 ERICEE DORIENME
i
RS BEER'. EKIE'. MAE DB, S0 Sl ER BN —F
 RAREB? (1. @RKZ, 2. REBKRZ)

11:45 ~ 12:00
EHAMEEEICLS Cd7 =514 MHOBHMEZIE — CAREKRE
MR CRERGFHEDOSRR
R O P SRS BFRSE. EESC (L SRAERER ARREHR
Bl 2. &RA% BT

12:00 ~ 12:15
SITIO,AIC R—FIn"'CdDEEY 1 ~ & BRREMDHRE
CNVAE Sein'. BB S ADRCE. AEE ARRES (1. &RKFABLLH
Rig, 2. SRAFBIHRE. 3. RBAFESRFHRSHRAR)

12:15~ 12:30

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1C06-09-Zoom/category

BAKIHMEF 2 5E66ETHRE(2022)

(202298150 (k) 11:25 ~ 12:30 C&15)
[1C06-09-Zoom]| vy 3 >vDFVZ4 5 (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/81195575744?pwd=Rm5BWXVremlvMS9IUkJFQ0pOSm9zZz09

1C06 AARSHE 22 B66ETHE(2022)

AFEMBEZRAWNAA—DU T - 5HRIFEDORE

1C06 R R D ORBIRER !

[# &1 PET(Positron Emission Tomography)<> SPECT(Single Photon Emission Computed
Tomography) % O B E 5 FIE T & EE IR B ORI A ATRB R IER (2R ) R EFZ M F
EThHDH, —FH THROEEFFIEIBOCUIARME N L —Y —DER D H D AT AL
ARETH D, WA IIBEFFHNCI T 2 8 AT b IR 8 O FHASC 43 7 [ A A AE H o FH
B LI TFREZEMMEEZ WA A= 0 7 - GHUIFEORE - AR E1T-> T&
Too AGEHTIZZD X O RN+ ORZERAAE 25+ 252 27 LA OB & FTERE
A e A A=Y T OISHERICOWTREET 5,

[F3£] PET X SPECT Tl A A — v 7 O FEHAkIZ LOR(Line Of Response) % 360 £ J5

FAPDIGET DI LICEVIT) PRI T 74 2 FEMOTVD, KRBT 1

DFOEHEZBRT D7D MIn LU FEON Ay — RBRELITW., T~ +%

BRI T OBHEICER L, AT — FEM» L OEREONT %2, FRICaA

VUT VAR TR ARGMERNETSHZET L ODaf T AL RS R

WXL T 1 RICNEZXZRET S Z ENAELE %, AFiE% Double Photon Emission

Imaging (DPEI) & 4 £} 1F 7=, ] 2. 1 SPECT T TIZEFRAICHIH ST b Mn i3 171

keV & 245 keV O H > ~ % 85 ns DRFEER ThrtH 21T 9 . AK 5 17 O K5 E 121X Compton

BELO S FRHEZIT) a v T R A A=V 7 (BRXa ) xA—vay) FREa
VA=Z—ZHWOHHEMAI ) A—2a VARV ELININETELLEZH W

GHETHOUERFELEBR L TEWMESZ Ny 7 770 FHEZEBRETHDLZ L L2 H

HLTE[[2], EAMIZIZIDPEl THOLNDHEHD RIOEHEFEHRTH 5,

FxlX DPEl IC XD FILERFETFIEEL I AT — RIEDO &L AL 5 PRI &
JE % JE PR o> 4435 o B GHIAR BLAVE R & WV L IS4y - S8 BH oAb Y 1 R o A AL
AEETIL RV & & 2 72 WFZE TR O HnCly @ pH 2 & 2 7=% > 7 )L @ JH B % 512
F ¥ KL D GAGG v~ R g CTH AR AR EZ S LY v~ 8 o fk A8 B %
FEAVCFBRFEHR L7, oA A=Y 7t LA & ool AL aER 2 FE i L 72,
(BREEE])

PH3 725 5 DFEIKICIE W T 1 RBICKIT 5 2 KREOH o~ M HAERE O % 2 22k 2

BlllEnTe, FEEBXXa ) A =22 WicA A—T 0 712 L0 £ L Rt a s @

O FOBRMBFETH D Z ENRENT[3], il TIEAFEOMD Rk EHAED

HICH A REESCAHUEROLURICOWTHEMm T2 & & Ly,

(3% X#]

[1] Uenomachi, Mizuki, et al. "Double photon emission coincidence imaging with

GAGG-SiPM Compton camera.” NIMA 954 (2020): 161682.

[2] Uenomachi, Mizuki, et al. "Simultaneous multi-nuclide imaging via double-photon

coincidence method with parallel hole collimators.” Scientific Reports 11.1 (2021): 1-11.

[3] Shimazoe, Kenji, Mizuki Uenomachi, and Hiroyuki Takahashi. "Imaging and sensing of

pH and chemical state with nuclear-spin-correlated cascade gamma rays via radioactive

tracer." Communications Physics 5.1 (2022): 1-8.

Development of Multi-Photon Time Space Correlation Measurement and Imaging method
SHIMAZOE K.
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BeAL B S ch R A L ) A REHEIZ L S BREHED
1C07  mmwm:

(ERREET ' @RKFEE KR, @WK &R E B
HRKEEH) O ¥ 20 BHEZ® [EAKLE 2 M EDdn®,
HHEGEME O ARIBESE 2 B R KRR

[(# 5] BR{LHSL (ZnO) X 3.4eVDONRNY FX Y v 72 b0, Bl Thhidit
FIRE IR DWMECTHDLIN, AMMOEAIZL > T A FXy v 7HICZEND OHEN %
BT 52 &T, RFEHRESCERIFELIRE LSBT D, -5 T, A OFERIEE
i LKl 2 2 &0k, FEERDELHE TS Z Ll U, WeetEsEl e LTIt A
AT ECREHEHETH D, AIXIINET, ZnO FTRF—L L THET LA~
T A (In) 2 ARH4E L THRMLZ In-doped ZnO (1ZO) Z&HL L. "cd («'""In)
7 —7 L35y REEMAMEE (PAC) 15T ZnO H O RHY In &L O R ik & % 78
NRCT&7=, LML, EMAKIGEICE > TEAINTEZARHMY In 1X ZnO F T Znln,04 & 5
KEKETHT /7 HEEREZER L, ZOBERPEIEBEOH T Lo TNDH I &N
HBA L7, RFETIE, LV TOBEIZE > T, Z0F 7 Hi&EK» D In i+ %
BHSHET Zn fLEICERIE L HFELZRHB L, B nREEEXEEE L OMEBEA
REHOGMNMZIL, BEEZREMNICH ESEL2Z LK LEZDTHRET D[],

[EBR] By K ZnO ~DOIERHME In OFEANTIL, T FE CTLERBEOBEMKIGEEZREMAL
[1]. 0.5 at.% [ZO Z &R L=, Zd#% "'cd («""In) ® HClE#K 2 F L. #ABdic
7a— 7 B S 72, ZnO TSR S A7z Znln,O4 Bk D F  HEIER 2 6 In & i -
RS ED7-0, AEEPICEETE URAEEZ 273K THELL, Zha=iRICRL
THELTCPACHI T2 T2, TORBOR O AEEICHZSEH AL TEWLEEZ L%
WCPACHIEAZ T 5L WVIBIEZEREBEYVIE LT, FEOBLEEZITo- T 0 —T7 %
GERVRABOERCEEZRE L, Zn BB EERBEE L OMEBEEZTH T,
[EREER] BE2eth TORHRIZ L > T, Zn B N BLERIFR] & & b icsin+ %
TERBHOEMNE R o, FREEERNS O In OHIX, BEEMEAIC X o THEEERN S
PR FPAPEEL., B AT U ARIANTZZ ENRERTHD EE 2 LD, PAC HIE
B FEOBR L L7 e —T 25 RV IZ0 10

T
— .

OERAZEEE L In O Zn BHRESEIS O MG % Fig. 1 510

DR, WEICEE RV ARMEBEBESEN S, 1 510
FTOBMLIIC Lo T, BREEEL RBICHMSE 50

HILICHII LI, mMBEBCRF—L LTHLELT  E . =

VB LR MOEBERTLAATHET LT Gt .

R ZENTE, AEF I ORARLT, o FFh—  Fos :
FTEHEICOVT, FICIIM O EEA T ORY ORIES 19815530 4 55 65 70
&U Iz %) FLT\ ﬁH < Jé, % EI’EE ‘l\i % ﬁ?‘é— %) DTHh 5 . Fraction of In in substitutional Zn sites (%)
(5% X#k] Cosductiviy of 120 on the faction
[1] W. Sato et al., Phys. Rev. Mater. 6, 063801 (2022). of In in substitutional Zn sites.

Atomic level control of association-dissociation behavior of In impurities in polycrystalline ZnO
SATO, W., TAKATA, M., SHIMIZU, H., KOMATSUDA, S., YOSHIDA, Y., MORIYAMA, A.,
SHIMAMURA, K., OHKUBO, Y.
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1C08 _comepuunrvaskstomns
(GiRKBEE A L. ARAEIT 2 OFLH 1. IIsE o gl
e g 2

[(BEIA R NVALAW TR ICEORBESLHA A MLV BRI, BRI RN Z
IbT2WETHD, TNOOEMBEHIEEZFTIRD Z EITHREMEM B & L Colb BT
TREREBETHD, BEIAMBE(PAC)EIC X DIEITHFZEICE VT, A B LRl %
H O FesO4 IZEA SN NnCd 7' —T T AV A FaEF L, BEMBEG X DE
B B8N Y — 2R LT2[1], 7 = VREMEZ R T Fes04 12 Cd 2R~ ICE AL, IEA Y
VD CdFe04 I Z TS 1T CTp< &, AE T T AN I LIGD . BatEN 2k
L Cwp < @BRIXFEFICHBRE Y, & 2 TABFSE TiX CdiFesxO4 H D J7 AT IR SURR I D
AL & BHT 5720, Med( —"MIn)F r—7EH W= PACHIEIC LY . KRkEF o
AR O Cd I BE AR AFME I QNIRRT 2 3~ 7=,

[EE&)Fe;04, FerO: B LN CAO iR & IRA L. SEAIRA L, BHZ2 1373 K T 45 40
Bepk L T CdiFesxOs B A ERL L. MR X #REIHTEIC L o TR AR L TH 20
T EER Lo, BOHEME Mn 23BN T L, HEZEH 1373 K C 3 KR EAE B A 1TV
PAC HIE Z#1T - 72,

[ 5 Fig.1 1C CdiFes04(x=0.25, 0.46)D 7 —F 7 &K

2004
(o) OREEREME RS, KRICE DMLY . 5 5.
x=0.25 B LU x=046 OHKEBRE(T)IXZhZh E .
TS3K B LU 658K ThHDHZ L aMEL, CAitEDH & | o046 T
AN AR Te AR F 5 % B 2SR & i, N A '
T
w () = w (0)(A —T/Tc)? &)

Fig.1: CdxFe3-x04(x=0.25, 0.46)D

CITRREBRERTH S, i, AMEORIKRE 7T ARROREKEE

TD w2 x=0.25 £V x=046 DTN HOTNITKEWE w0 15 K
Repotz, ZOMREZT, RIBETDo & CAIRE s | . « =
(KIFPEDO AR % % 729 CdiFesx04(x=0.1~0.5)T Cd Em0q

M A 2 7273 b PAC JIGE 21T - 7=, Fig.2 I CdFes. g 1807 RT -
«04(x=0.1~0.5)D 15 K & EIR TD o, ® Cd MEEEKEMN 07

AT, BIRTIXCARED ER Lo, NIRRT T 5 00 01 02 03 04 05 06
AN R SNT-, —F. 15K TIiE x=0.1~0.4 ] Ty 2% Cditf
DEPICERETAHEANR L, RIREIKIETIX R Fig2: CdiFes04(x=0.1~0.5)D

% Cd BEKRGENBN SN, ARETIE, BRis 7—T7EEKO CdREKRSME
BRo Cd BERAME & WY OREERFEIC SN

TR T 5,

[1] W. Sato et al., J. Appl. Phys. 120, 145104 (2016).

Observation of Cd concentration dependence and temperature dependence of hyperfine fields in
CdFe; <04 by means of PAC spectroscopy with the ''Cd(<—!!'In) probe
FUIJII, M., KONAKA, M., ITO, T., SATO, W.
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SITiOsHhIZF—TEnfz"CdDEEY A FERALTEEDOHAR
(" RNt P RET, P ROREA
O/Memyb i, (i W2 SOkiE®, fE £°, RAKZER®

1C09

(#E1T ¥ BA T 7 ASTIONIN TS THHBEO BN a 7 2 A gl
W<Th b, Ti" A MIxt LR Fe¥',Ga’ In " E O R cm N ERT 5L, R

— Xy NI E R AE O TR K V, & E UM EE S o WtE 2 m B3 5 L #Hiss &

TS, 1ENICH SIE A AU ERO/NS N CAPEDO LR TEL LSS T OER
EHELDHDZLETHABRE LTOMEZRTRHEREL RBIN TS, ZOXIITR
fioeE O HAIRED SITiOs DML HIH T 5 HERK 7L 70> TH Y, SITiO; DY)

PEZ ARG ICHIE - REFT 12, MEEAIN A cZOEAY A FERT 1L
NTRI L, ME~OEBERRDILEND D, £ 2 THAIX, v HI1ES MM

(TDPAC)IEZ M L StTiOs H1iZ R—7 SN 7= AL E CORFTHEEE % L T\ 5,
TDPAC BB W TS — R TR AR Yo —7 L LT Med(«""n)<e Med(«""""Cd)
NdHD, FAriFze kv, Med(—""n)% Fn—7 & L7z TDPAC HIEIZEEICiThbh T

D, SITIOs D In D EHH A MZOWTHRLNT-, AFFTIE, Med—""""Cd) % 7
n—7 & LTHMH L TDPAC WIEZITW., AV A MCOWTHREFEREHRET 5,
[EEBMEFEMMKRILE T Sr:Ti=1 1 12725 X 5I12IBA L SrCOs. TiO, DK %

A UHBFTIRAG L, B oo R & 824 AR L T SrTiOs O RiBRIE & 72 5~ L

v b EAER L7z, "1°CdO 9 3 mg & "'°Cd(n,»)'"'™Cd BG I X0 Mk AL S

6 M OEEE 10 uL IZFEH L, "M"Cd HE VR 2 /ERR L=, 2 @ "M"Cd IR % iR

DALy M F L, 2259 1473 K T 1.5 BEBERR L7z, G ol 2 mik L Tk

7wy AFICAN, iR, 225K % T TDPAC #llE L7z,

[#5 8 L& ])Fig.1(a) T LATHFZE T 5 AL 72 SrTios H 'MCd(«""In)®D TDPAC A X7 kb
Fig. 1(b)IC AR ZE CTHF 5 72 SrTio; H M Cd(«""""Cd)? TDPAC A X7 kL% IRT, il
R LD | Fig. () TIlE oM D720 3 DO ESG AR

& 17.6(28) X 10*' V/m?, 16.8(27) X 10*' V/m?, 0 V/m?,
Fig. I(b) T O K& W 2 2 DEL AE M

4.89(98) X 10*' V/m*(5 =21%). 37(10) X 10*' V/m?*(S
=371%)V R ENnEnSEonTz, LEORER LD | In**
1% SrTiOs FIZH)—IZ e L, FRMED & < B4

¥ a5 dE SITIOsHF D St /21X TiA b &,

ZTOMIZEBHZAEOS D 2V A AT HI &

Noahol-, BHAROHD 2 A X, T

EaEf L In TFEICBBEELNTET S AlHE

PEREZ 5N D, —JF CANLIER IR /AT

WiEE LD, FEOEAY A MIHFEE LR VAR

PEDIRIR S N7-, 33 TIE SITIOs F oo In* F 721%

CA¥DFEIRRBICOWVWT LIV FEMIZERL., &b Time (ns)

BB DO S )L T WY ~D R—¥Y 2 7RI\ T Fig.1 TDPAC spectra of (a) '"'Cd(«<!'""In)

o and (b) ""Cd(«""mCd) in SrTiOs at room
TR R A WMET D, temperature

Studies on Site Occupation and Thermal Stability at '''Cd Site in SrTiO;
KOMATSUDA, S., SATO, W., TANIGUCHI, A., TANIGAKI, M., OHKUBO, Y.
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Fe (3, 4-lutidine) ,[Ag(CN) 1. D ¥y #RER A E VIKEELDEE
RO REL D) Obig e . e !

1C10

(#E ] Hofmann Hl#is &1L, Fe:Ni- Cd 72 FoHL4&Eo= N 0
77 N U T AL E SR TEALIM(CN)J(M = Ag, Au) X i3 Fim by o« AT
BLAZ[M(CN)sJ(M = Ni, Pd, Py)23, 7 F & ¥ LALICE U 22 Rl E;”\Cw43
7 2B L7z Fig. 1 © % 572 2 KB D = L Th 5, 7
WIZ, A7 8 A4 —/"—(SCOYHZR L& 1, {BECES - 5%
DOERIZ LY FLAEEO R B REEN AT I E kT 5B %
DZEERL. TRV —RE~DIEARPFHFIN TS,
VIR SELAL BRI SR D SCOBIRTIXS=0& S=2 DR TXA
EUMRREEN L L, T O X9 sk RICB VT, "Fe Mdssbauer
DB KD RDSEOMEETITONTWVD D, T,
S7Fe Mossbauer A X7 FL D FMERT 7 K« TURRT- 47 R D -
DEB DB EROME, AV MREE, SR OBRREICIKTET 572
B, SCO BRIZL D LEDOBEELEE ST DI ENAEE ==
T %728 T 5,4 BIFLIL, Fe-Ag % Hofmann G K Fe(3,4- = ox 5 %
lutidine)2[Ag(CN)2 ], Gk L. £ O 2 Fi ~7z, Fig. 2.86 R DR 25 B
[ERER] SEARIREBEIBICEIVE R L, £9. wgessmssg > oy
Fe(IDJR CT&h5H Mohr AR CTHRICIEME  ws|
L. TZITHLALF . K[Ag(CN) ] K IRIR DIEIC £
WL, AU EEER L, ERPIcon |,
TIHEZSIICED BROMHEKTHL Z & %

X\T 7 om® K mol™

100 RS arEmeTee
CeLEEE
'y
99.5

2
-9

985

98 98
-3

TR L7 e, REALSRIIRE - M AT R Tt DT T T
0% 57Fe Mbssbauer Il E %17 -7, 3. Bifb% Fig. 3.Mdssbauer A~~7 KL

HETIX, Fig2 IR T L IIICEEREmA L VIRENGEA L VRE~D 2 BfEO A Y
VR AR LTz, WRIC, HEE S X B E RN Tk, 2 085K 1X Hofmann ! — B f% i &
LoTEY, Ag-AgOMHAEERADLZH Y, B TOEA LK, 155K TOH LK
e, [KIEM COEAE RED 3 DORERH L Z LN LR oTz, VET, Fe
Méssbauer ] & Tl Fig. 3 T/RT L 9 IZHEH O Hofmann BUSEIR & X872 0 =BiE ©
U ED Fe A "BHFIET DI EERBTHANNT MR EGELNTE, TOAXRT hL
% Doublet & Singlet & L T Fitting 72 & Fig. 3 LD L 912720, EEOAT
DL IERFR oA ST N R 5h7-, % Z T Doublet2 2 & L T Fitting 3% & Fig.
3 PFHDESIT7Y EEOAXRZ ML X<#A LT Fitting Lo o7z, 2D 2250
Doublet (IZDOWTITEMEA T 7 FORKEWFH T S=20FmAE L REOEY—7 ThHD &
EzbN, BYEKRS 7 FO/SMENFIES=0DEAY VIREEOEY -7 L EZ N DN
WA WP RENZ LD S=1 OFRHREDO LD TH LI ARELBZ I LN D,

1) J. A. Rodriguez-Velamazan, K. Kitase, E. Palacios, M. Castro, A. Fernandez-Blanco, R.
Burriel, T. Kitazawa, Crystals., 2019, 9, 433..

Disscussion of y-ray induced spin transition effect on Fe(3,4-lutidine);[ Ag(CN):]>
KITASE, K., KITAZAWA, T.
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1C11 (il AR BRI 2 =) OF MEL | WK IFES
[#E] "

fir LHEE T — % » b RIG (RsFesOn, R=Y, Eu, Gd, 0 | R o

Dy) . #EDH SRS ERT D, KE<D o Y r—“"
MAENENTND, RIGOF TS, Bi 2R L7ZA 210 | o0 @)

v MUY A —F v b (YIGBD) Ik, #hma 50| wsen |

R LTHBNE IS EN TV S, Jis i A0} o0 & ]
DDTHERTAY V=S Ik, 77 FF—HRIE | et
EOROREY ST, KT s A S THAED, | 0T

ARFETIE, YIG:BI 2kl & L. &ﬁm PSPV
7 DHEIZRIETHELTR D721, HR X #HE
ﬁ\mm&m\%XA?7~%t&%ﬁotg
[EER]

YIG:Bi (%, Y /b« FOEIC L VR L 72, Y(NO3); -
6H20, FC(NO3)3 * OH,0, Bi(NO3)3 * 5H>0 ff’ﬂﬁ'_gﬁi/\
ETENENHEL T, MAKICHER LB L, £
D, JoUBET VE=ZT KEMRATZ, 2%
80°C 2hfRFF L. & HI2100°C 48 h THIBE S H /-1,

900°C 3 h THERL L 72[1]. BixY3xFesO1 @ x=0, 0.5, 1.0,

1.5,2.0 0 5 fEH OB 2 ERLL 7=,
[(HERBIUVEE]
WAL E DOFE R 5 | BixYsxFesOr (x=0, 0.5, 1.0)
DREHIM R & 27 U v At & 1572 (Fig. 1). 77K
DR DOMEIZEROME Y RFH Lz, 77K Ofd
FBAL OMEIX, BilRMEIZEK S, ZIE~EDMET
Hoto, 7TTK THIE LT x=0,0.5,1.0 DA AT
— AT Midat A bEdY A bO 2SO Fet
DRER S BTN T & 7= (Fig. 2), A-XZ ML DIH
BmELIL, a4 b :dVP A b =2:3L7-oTHE
V., fEmEETCcCOY A Mokl —F L7, 77K
DOWNEBRESF OfEIL, BIROME X 0 #EINL7=2, Bi ik
I X 2 NEESG O KIZRBDO o7, a
4}%DF€%§Y“®cfﬁ4}W\®E@F§%Hﬂﬂ?é
WELHoTZN, R TIEZD XL 5 2 RITR
Loz, Tz T, *%XX#RIEI%@#%
RlizoWTEMmT 5,
€49

06 04 02 0 02
HIT]

Fig. 1. M-H curve at 300 K and 77
K of BixY3.xFesO12 (x=0, 0.5, 1).

Oct. (16a)

.02 F |

0.98 -
0.96 -

—

0.995
0.99
0.985 *

1.005 +

Relative transmission (a.u.)

0995 |
099 |
0985 |
0.98

| Tet.(24d)
|

Fig. 2. *’"Fe Mossbauer spectra at 77 K

of BixY3.xFesO2 (XZO, 0.5,

[1] M. Niyaifar et al., Physica Status Solidi, 253 (2016) 554.

The effect of Bi doping on the magnetic properties of YIG
Yoshida M., Watanabe Y., Kobayashi, Y.
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Nb %# F—T LTz Fe0s DA RN T —ARY k)L & AR IR~
1C12  pigm

(NBRF', #83L K5 *) Rahman Habibur', Zhang Bofan?®.
AEAR ERR? OFE &'

(#EF] M{bEkiX. FesOs. y-Fe03, a-Fe,0372 & &L 700 | 7 = UM M7 & %
HIeBNEZE R T, ALK 2 & E R—T7 T 252 LICk 0 ZORMEZHIEICE 5,
Nb % F—7 L7a-Fe03 TITE— VU VEEEL/IMGI SN 2 ERmEshiY, —FH, 7
W NEIZ K S TER LTI 7 A BT 7 A3, N FX v v 7O/ S 0 a-Fe,03(2.2 eV)
DEFHIZL Y ATHRNISERMO MBI /2 D 2 L RN ER I Nz D, £ 2 TARBFIE TIL,
Nb % F—7" L 7= a-Fe:03 & F W\ CTORARBETE 4 O FEAI 247 - 72,

[3E88] Nb 2 kk x 728l 5 T F— 7 L 7= Fe,03 71
J *ﬁ%i&\/ﬂ/—b‘ﬂ/{ff/ﬁ\ﬁk l—/f:o %it*+6i*§/7 1.00

IR E THERE Lo, A AT T —IE L oo
D J5 ik & D TAT W R TE PR o B E T 097

. . L 5 096
fﬁlv‘/j/bb—(MB)ﬁj\ﬁggﬁgﬁ%fTo f:o 2 095
094
1.00

Relative Transm

[#EREEZ] 7000C THERE L 7-3BFTIX. Nb 0s8

0.96

T T T T %% T T T T 1

78 3.8,5.7,7.4,9.1, 20, 40at% & H N+ % & | "l 094

HYECBH TICBIT 5 MB & E &% k OfE 0oz

IX. =2 0.0108, 0.0128, 0.0222, 0.0133, B R S
0.0601, 0.0641 min- o J 5 |2 Hd HIE [ 78 & 5 ety

ni. 112 40at%Nb OB D 2 2N T T — Fig. 1. Mdssbauer spectra of

2 MLV ERT, FeNDOs D X 7 L h gk 40Nb-Fez0s.
EREMT 200, £— U VBN IMEH &
NIZAXT P& LTW5D, Nb OEI A NI
MT 25 ERBEN/NSLSBRDBMEMDBH DD T,
KHBEHREL o710 k OfEN K& L
oltbDEFE 2D,

600°C & 700°C CTHifE L 7= 7.1Nb-Fe.03 ® MB
DR EER kK OfEIX., FHE L 0.0714,

1.000
0.995
0.990

C
0.985 [~

1.000 S

Relative Transmission

0.995
0.990

0.0222 min"t T 7z, ZN 5 DHEO KR T os

DAANRYT — AT ML &K 2 12571, vanals

600°C THERME L 723 BE TIZ 7 v — N2 pl o ou7s G

B SN e . KRS 2Rk sty (/s

XRKOEICHFG LIZbDLEEZ BN, Fig. 2. RT Mossbauer spectra of
7.4Nb-Fez05.

STk

1) R. Habibur and S. Nakashima, Applied Phys. A, 128, 564 (2022).
2) Y. Takahashi et al., Hyperfine Interact., 226, 747-753 (2014).

Madssbauer spectra of Nb-doped Fe»O3 and its application to visible-light photocatalysis
RAHMAN H., THANG, B., KUBUKI S., NAKASHIMA S.
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HARRICB W T E L, BICRDIELNPLORM., B2 TEESN D, [HED
REZEfE] A 77— L OFREIX, TR OB KIGS O HERB FR RIS L THEx Th D, K
PR IL, 210 HHELHH 100 THER T — LV TOEBEZHR S LBEENS, FF 2T 1
Thua B HWEENMTOITWD, By 7 oi0d, EFEERE LS L e o mEEME
DI H R ERZRITHE L TWD, 77 VRO, iFEORMEE Y =& 2R
BELTEY., ENTRRKOIKRN O 5 HIRHIE & PRI RIThil T E o, MBI
M AFTEATIL, WIR Y 7 VIR O EmITICER S TR Y, HE - KHE - MEk{LF 0% %
BT 5 AN TN TE 2, AT, IRV 7 VHIRICB T2V 7 o RHEE 7
2R AZOWT, EiiREEEFF I OM TR TR KT oMEmEEAaT
FOZREMNSG I 7 ukifRESLZEHBE L,
TN AKPICAERT D2WMAEYMD A BT 7 MENTCTEMERIE I L0 . SLE %2 G 2 HEfS S
DEBETHLIEMAET TIZ, A X UROMELLEWERBT 2MEMRERT D2 ENHL
P20 D DOh D, FifbKFEZELRAKOM T KT TIX, 77 VRBENEFITIKLS, )
FRHEICLVERED 2T 0 A (USIO2) & EMRiECH 7o, fEMERA L TES D
REBENRIT., MAEM ORI LV R LI Z &2, RELE RS S50
Eleolo, WREE 200 A— R DEREBES L IREBENRICIE, B e R~ 2L F T HE
TEMEEINTEY ., BEMIZE,
1) 973V 8 a 7 o a0 F ki LT, mREEI ALY ANICAE SN, ¥
T EAERBE S L 100 TERREE I VY T ARNIZE LA b TV,

2) TAVVOULADOT s R bmBEILEIL. VI DITELE ) XA LA(YPOHE
WEELTC, V7O F R ERRICRBEI LY Y ANICEE I T,

3) BEVULAEIRBANCT LANICEAEEINTWDRLICWAELT, SUFREAIRST
U LITREE T VT AFEERNIZEIRD A E T Wz,

4) MY U LT M CEERTZD, AEETLRE L THMONDN, KRBV T LANT,
VUM EEREME L TERYIATA TV,

ERAERST1) ~4) OEHEENSE S ZERIT, MEkox 1L — MK 2 RERE

THEOGEAL, AWML DRI N T LB EREED IV T DT X DR 1R DB

DiAIr, MAEMIZ LD AL Y VRS L U VBRI X D uREEN . B

AWICH T ARBEIBICR > TRE--DEELOND,

INHLOWMBEEHRRCHET 27ZDICBIENEELIToTWD ., AW fFErEx L — Ml
WX oM EICE Lttt v v A0 5Ebk, MBI T D MAEWIC K D REED IV
U LEY VBB O RREICET IO VT L RET D,

Natural processes involved in long-term immobilization of radionuclides.
SUZUKL Y.
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[EER] AWFETIE, BERICBITILIRENRERB THLAX - T~ Y KOBEIR
EMCThdat T - avT T 75N ENMERRE Lo, &R OHEMKICE
WCERIR L 72 B ARBUB 2 B 3. B2, O, MO LIl pidmiLz, B
L7 BHI A 2 1M CsCl KIRIRIZIR LT Cs W5 S W7z, B E LT Cs
e —2 (BIAROFEES) B AR L7z, Cs WAERE D EXAFS 27 ~L|
L, B =RV X —NE R FCHE A% @ Photon Factory (2 TAT o 72,
[(EREERUEE] 2 X0 Cs-Lin I EXAFS A7 RV ORISR EZ K 1 I2R7,
BHEE, B, LM, 0. RO e — 23 EO EXAFS AX7 hVIZ A WIZEBI L,
S HIZAKFN Cs* A A (CsCl AKREEH) DAX7 M LB L TWie, 72, EXAFS X
N7 NIV ORRTRE R DG DN T B RS REICIX. Cs' A A BT D K G F DR
AEFICHERT I =7 0RPEORT (K1), 2O &Ik, Cs BEARDEEALK O
TE— R AR L LT E IR L N ——
TWBZ EERLTWS, 29 LA EEA
XD CsWBEIIAFIE T TR, TH~V,
a7, av T 7 ZITR L THREERDRE RN
Bonl, BARHEMEmD CsWMET A &L
TIE, AICHEBEBLEILRIFVLESE R
FURENZZOND, Ll 9 LS
S GE RS LIS G WIS TR RE T 5 2 & X0, —
ﬁ%M%ﬁm$@m@@4ﬁymw»@w@ =
&)c‘: DA EBZDH & FEEOB A
FEFEAERE LN EEZZ DD, ML
DZEMNDL, BEOBERIZEBNTH A
B A ENTHEHYE Cs X, B & 0T WL 0 1 2 3 4 35 ¢
RE (B 20X Cs™ A A ) ZAED RN B EHAN R + AR (A)
ZELL TWD EMIRHEED, KMFETRD 1. 2ol M. DM EO
NTEFRERRZNDITE D MIRIT, EERICH B o Cs-Ly WU 8 EXAFS 2 27
HINTVWLBHFEELELGHNTH D, N JVFRAT S S
Speciation of Cs in tree tissues and its implication for dynamics of radiocesium in forest systems
TANAKA, K., KANASASHI, T., TAKENAKA, C., TAKAHASHI, Y.

=~ 1 K&
k)
iDF (54D
< 1D (RN
12013 4F 43 3E
A20155F 5

magnitude

CsCl/Kiai&

)LA—X
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BMAICETOIRHAEES D LRHESDIADBIT
(AR FEpA s eAE) Ot 2 REEA

1C15
[#ES] 201143 A 11 BIZEAELEZRAIAREBERICE 2EENRETEZ > 72 H i
BHREE R IR BEBHOFSIZ LY . BHEE DR S, A EW PCs
NEE, BEFICEFLTVWDS, MEROBRLEOHN 0% XHEKRTHL OO, TDIF
ENEDRRBPEDOEETH D, BENLLOHHMEE Y Y LORHIZIEFICNHEL, E
WIZOZ 0 BHRRNICHFAEE VLR EDI D EEZOND, R TR 54
TOZOMHEHEEY Y ABEETIELS, FIARHRIATWD, BN TEET L HEL
EMOa T T, TOZOFRAKKBZICFHAEINTEER, b bt v o %
B OFABHEIREN TS, RMETIE, FELEBMARNICELEHEZOZ~O
BT 7 ABIT, WEZOZNEFTT OHEELEMURONKRIKE L0257 OMY
WIZB T DAL T LADOSAFITHOVWTHRET 5,

[ 5i5] 2020 4F ORI IMRET (LR BHIX O 22 F F I TREF OB AT - 72, HREH
O HHEEREIL, 15X30 cm? OHEMBET 1 2cmDESTLICEEEZRBRLE, =)
T OMEMKIL, 2T 23RV EIL, B, ERB IO (OMEE. N, B8, O
MHZoHE) 8L 7, RO TEIX, O0E L2700 ImBEiL 7oL E ICEE
S ImO ML FE2EHIL, WS T IR EHEIR LT, BAZO X, BIADOIR &
HELTWDIHEBMEEZDOZ EARCELIELZFEOE LB AN O ZIThIF TREUIT %2
fTolz MIKNOLRELTWHWDIEHMBMEEZO IO W TIT FEEREZERIL, KR ¥
—HBRE FEEKETOTESL 100 L BREDOHEESS5 cmOHEY 7T —CTHRELT-,
ARPEDLIENLREL TWABAMRE DO Z b RKICFEREZERL., FEARDELD
EWMERIR LT, -, BRLEBAEMZO o +EEELO LEERIL, #
WMLzt Ns "CsibFRABH L, FEEKDRBELRT 2 2 & THBITHRE (n®/kg)
RO, THEED "CsRE)] 2 [HED "CsBE, RBIUOEDLED PCs &
ThRT 52 & TRATHRE (R TE) 2R 7,

[BRBIOEER] aF 70OBASKICBOCEO MR T ABEN KL &M o
oo BHEREOMERZIL, ELRBEORETHY . WK, WM. LM OIAT ¥ Cs &
EME T T 208 H -7, HRIKICBWTIE, EHERHRIES S5em £ TS EET Y
LD 9 FIRENEES> T\, —FH, HITHMOEE 1 mORIZHBNTE, H O
R O N R R K ONAK L RRREE D YCs RENSRMRM S, BIARSRIZ PTCs BB E) L
DAL TWAHZENRENT-, EOZD “iCs EEX., EHRMEZ DO Z TH 1-1000
(kBq/kg—Hz 1) . JEAM & O Z TH 1-50 (kBq/kg—§218) O#iH TH VY . FHBRMEX O Z 1%
PCs IREDIENIL . PCs IRENPEWVWLDOHELFIETHI B bMhoTo, &b Cs
BEOHWEIZ /YU IR=FrThotlz, MBITHREIX., BERMEE O 3B EMN X
DZICHNENLDORH o7, BAEMZO ZOFEERNFEAEL TV D EEETO AR
BHEOREBLOTFEKROBENORD ZBITHREIL., EREZOZ O ZENHE
AL TVWDLEMELEDO LOREL L OFEEORENO RO TEBITHRE L EVE L 72
oz, BRTIE, ZNOLDOFRICIZ T, RMATERLZMEHWEZEEREED Z
DEBERBROBRICHOVWTHEWMET 5,

Radiocesium distribution in forests and transfer to mushrooms
Yoshito S.
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Etvray LAYBEERSFMEER &ty ary G EYEERHLEE

Efftvoay G S£YREERSEE
EER: 88K BT (RX)

2022F9H15H(K) 16:00 ~ 17:05 C=3% (207=)
Zoomiz ZB 5

[1C16-18-Zoom| vy > avDA v >4 &M (Zoom)
[1C16] MEYIC K 2MET T ) OARRE
KRB HE"?, Liuliang®, 132M #E°, LEBHS PEEE® (1. AZLZFK. 2. B1R
T¥KR2, 3. BARFHFREREE)
16:00 ~ 16:25
[1C17] BEMBEIC KL 2ERBET 7Y OBRR
BT LRAME. HER. 55 AF. FEEX. AEHE' (1. BXEFH
RBIRE, 2 AT EAY)
16:25 ~ 16:50

[1C18] Invitrto TS B/ ROF 2 7/R89 4 MIRE L 7= Ra-226 D FFT
SRR

SKE EER'. L0 BEFAS . TR RERS ML B2 AE B KRB
. BEERL BN E (. KIRASERIHSR RS, 2. BARFHIFRRE
. 3. ERAFAFIREBLRFRR)

16:50 ~ 17:05

O— MR EEABXRHLESR


https://confit.atlas.jp/guide/event/sorc2022/subject/1C16-18-Zoom/category
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(20224£9A 15 () 16:00 ~ 17:05 C&15)
[1C16-18-Zoom] vy > av DA >S4 5 (Zoom)

\

ZoomlxZ B 5

O— MR EEABXRHLESR


https://u-tokyo-ac-jp.zoom.us/j/81195575744?pwd=Rm5BWXVremlvMS9IUkJFQ0pOSm9zZz09

1C16

BAMSEZE A E66ERA(2022)

WEMICE DB T T OBRREE
(RELFR' RILKE JAEA) OKRE®UZ *°, Liu Jiang’, LM 1
B° duiE @, i EEC

1C16

(#BE)] BEE R EBIHTOBEE LR FIFEAAESR (PCV) Mo ORENT 7 U (1
PICHBEREFCTED YR LR EHTE T 57201, BELT 7 U 01k % PR
THIENEETHD, HHFKIZPCV OHEEBICLL2BHEZN L THHAKPIZTALIA A
TWbH7eD, T AKFOAEMN PCVIZREALTWD, 20O ik, BT 7 U 23
K-WMOEHLECTHTFRIFOMED LHEML VDI LERLTWVD, EBERELR
M4 Bacillus subtlis ™ Fe (0) & CeO 2/ZrO 2 7> 5 ik DR ENT 77U & D FEfiL Fe
(0) M [1] OEMEMR & LA~ Lo, BARMICITHRA 2AEWM»REEL TEHY
ZO—IIREREFe () A 3V EEMTHLT AT 2EATH, KR TIX, T
NMNEEME LTy T a7+ TEAMEMZANT, BET 7YoL RITTEEL
7

[EER] BB 7 UEBHEL >y Ml ATy FBEMESR) 21ERT 2720,
Ce0; & Zr0, D EIRIK Z AmEL L CIBR L., &B8kE N 2 - %I = e -, #AEY
ELTIE, Kimura 52033 R L7y u k7 EHMEY Pseudomonas f& & OF Bacillus f&
?D2 LT, SB) MW, BREH EICEWE-ZAL T LT L2 — T SB AR
R L%, Mo BicLy FilBH 2% Ic#iE T 50 AMEME -, MLz
v N, 7o v Z R VR R EICHTH L2k A2 SEM - EDS, Ik A A E BT
7t (SIMS). Rutherford # J5H#tEL Sy Y041 (RBS) S OVBHIE S Bk H 43 Y6 /0 #T (ERDA)
WX 0ot L,

[BREOELE] SB it L=~ > Mkl SEM-EDS 734817 &, Fe & & Lol W)
N, Xy FRETZT TR, 740X —EBIOEREM EIChREBEEIREZ, 741
= VR PIZ Fe SAMLEM PR SN2 Enb, XLy MEF O Fe 28
WigL T, XLy BN -Z E 2 RL TS, EHIZ, 742 —EHDHW
IR ECURER L7 Z 2, XLy FRAEBIOGBENT Fe A A U IXBRILILIE T 52 L &
RLTWD, XLy b ETIE, SAEDMIEE Fe 2 5ol N Rt Sz, Fe 25T
W D RBS & ERDA 73 #r 2 & i3 fRAE D 8 Fe b Kb CTH D Z L 2R LTz,
Zr & CelX SIMS J#ric kv 7 4 v BICh &R SR, Zr & Ce DERIZIRE
HCdh o7,

I OFERIL, SB OFEIX, PVC WIZIRENHB I N D STk, BET 7Y o
Fe & @ fHI Z LM L., BB 7 U o5k 2 E T 5, & 51, SBIC kv afif
L7 Fe IZTMIEATUT T Fe AL /KBRS & LTI 2L L. T 7 UG EEN TR H)
THMBENDD Z ERHG N Lo T,

Enhance of degradation of nuclear fuel debris, (OWU', TITECH®. JAEA®) TOSHIHIKO OHNUKI"*?,
LIU J. 2, DOTSUTAY. %, KITAGAKI T. 2, NAKASE M. *?
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BAMSEZEAE66ERE(2022)

BEEMEICL SERRHT T OBMRE
(AARJR I 0r 7E B JEEAE ', TR ) OBL ', hEHBES '
bEm WmEAF . FEE, KEEE®

1C17

ERERCER : @558 LRI EAFR T, mEABERE O BRI 0 BB 23 s il

L. @RS UTERELT 77 U D3RR U e T 14 3 JA PR ot T 7K 3 e 0 L2 e A
LTWa7d, MFKTICHFEET I2MEDPRET 7V o— e L, MAEERIC
K BEAMEEEOEHBEE SN D ATEELEZI LD, L L, MEWIC X 28E
FTVICHTHEEI N E TSN T AWz, AIFZE TIRMAED BRE T 7
VICH 25880 THRF LT,

R EEE VR T HREFOELHE» DT K EZBRRIL, HTFKF oA
MEERE LT, TOHNE 2 MEOFEMEZIEE Lz, BT 7V 285 T 57
., Ce0,., ZrOy, Fe (0). SiO, D IEHIH IR G B, BIREIWE CTh 5 U0, & & e ZrO;
& Fe (0) ORARB 2B LIz, MEE LR OB 7 U B A % 8k R Z AR i
—EMIMNICFRE Lo, BEHA, MEOEK., BHoMMBRoRREEE S Lz, D
R MEIT Ce. Zr, Si DBEHIZITIZE A EEE LR WA[L]. U & Fe OBLIAfR %
RETDHZ ENghol, o, WL Fe XN 7+ LTHH L, LI UD
— W EWAETDH L R L,

i NS ORERIT, BRET 7V OMERN - ALFEHRREN . M ORI L £k
THAREMEEZ R L TS, £, BET 7V O—EuENAMEIC L > TRIWICHE
M, BE T 7 ) ofERBESIERITAEELS xS, MEICE D U (IV)
& Fe (0) OMALIRME & RERIC, BT 7V b othomE (BoRAeEKRYS) LRI
Lo CIEMARETZAREELEXONLD, BRET 7V oFHICB W TIE, M4
MOKEEZBIETDULEND D,

Reference
[1] Liu J, Dotsuta Y, Sumita T, Kitagaki T, Ohnuki T, Kozai N. Potential bacterial alteration of
nuclear fuel debris: a preliminary study using simulants in powder and pellet forms. J Radioanal

Nucl Ch. 2022;331(6):2785-2794.

Dissolution of fuel debris simulants by common bacteria
Oliang LIU, Yuma DOTSUTA, Toru KITAGAKI, Masahide TAKANO, Naofumi KOZAI, Toshihiko
OHNUKI
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In vitro TE/RSELERFAFST/IN2 A FZHRKIEL - Ra-226
1C18  nemmems

(PR K IRS', JAEA?, M KPFeBE HOKH Semap ', (b B4 23, /R f

TS REIRR A BIL R — 2 AH OB ORI K BB mRCOH

B

H

[(#5)] 7V 72Ra)lLCa b ABEOTNAHY LFEBTHETHD, Ca LIEUOMWE %
FIA L, RS2 E2HEEICREZ TAAMBICERYVIAEES Z LT, RalZESBEMMED
BIS RS A DIRFEIK E L THWLLTWD, O, Rald Sr=<°Ba & Ak, B O
KK CThDHE ReX v T 87 4 NHADICEET L EEZ LN TWDHNR, 2Lk
REIZT ARl CTdH 5, ERINO HAp (1235 L 7= Ba X° Sr OFEEMRAT OBFFE Tk, XRD X°
XAFS N TN T&7z, TOME, Ba=X Sr X HAp OEHE ~DHEHETZT Tldz<, W
WROD Ca &EAXXHAT D EHEE SN TV D, Ra DF~DWFEIZ DWW TIXAERNS A O 1FH
RN TEY, LVFEMARLFIREZMD Z L1, RaDIBEDROKBEIZHLEND
EEZOND, T T, AHFFETIIRa DB ~OWFIRELZMRFAT 572012, v~/ n &
D **Ra k2 72 XAFS JIE 21TV, [FAED Sr<° Ba & OfE R A ik L 7,

[EER] EWIRE ST\ Rald, KEORHBNBIEAL Tz, @bk E
IEERIZ L0 R 2 b LTc, E 0%, WIRZ REBIER A 4 o &M 7 AL, i
TSt LY UZET Z LT PRa 0B L 72, 2 @ *Ra/HNO; IR (pH 3)% T
2 D XAFS HIEH *Ra O > 7 z2Fl Uiz, EENO HAp & [RERIZ ST db R
ZHT DA HAp & 2°Ra & & 51E, 24 h )6 S ¥ 723k %2 Ra-HAp, AL w72 F
IEMMPLIZ X L C *Ra & 35°C, 24 h )& & H 723k % Ra-Bone & 3%, Ra @ XAFS
TE LB ERRIEAL L 72112, SPring-8 BL22XU (2 T4 > 72, £7=. KD M=Sr,Ba (2D
W H EERYE 2 AV C M-HAp, M-Bone Ok Z 7% L, SPring-8 BLOI1BI (Z CTH|E %
1T- 7,

[#E8R EEZE] Ra-HAp & Ra-Bone ® EXAFS %3
7 MIVORRITIZ L o THLNTRERZ RT3 (H 1),
W H Ra—O (ca. 2.8 A)7Z i T742 <. RaP (ca.
35 A)CHRT HIREIA MR INT-Z &b, B
MM KD HAp IC Ra S L= 2 & & B8
M2 EeNnTERE, ZOBEERKETED
EXAFS A7 MVORATHER & BT 5 & M-
O FEffEI% Sr (2.57 A) <Ba (2.84 A) < Ra(2.87 A) L
R0 AT UERPREL RDIZONT, M-O
Bt & #8900 L 7=, Sr-HAp M U8 Ba-HAp (2% 55 L 7= Sr,
Ba DIREZRKO D L LI 1.69, 1.58%Th
ST, TNHOFRE O K XRD JIEEZITH &, W
THOLRISOERK HAp LR Ul & — 2 % 1.Ra-HAp & Ra-Bone @ Bh %457 BA %K
R LT, KSHI T D HAp ORESE XL FF S

NTWD Z &N T,

e R T
R+AR/A

Local structural analysis of Ra-226 adsorbed on hydroxyapatite formed by osteoblast culture
NAGATA K., YAMAGUCHI A., TAKAHASHI Y., KOBAYASHI T., SHIMOJO K., YOKOYAMA K.,
TANIDA H., YAITAT., YOSHIMURA T.
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Rty vay BEFORZEIBFCZOFRER|FHEYy>aY 2 BREZOWRTHSBRHCLFOHER

FrRlty>ary 2 ZREFZOMTHZBHEZOHEHA

2022%F9H15H(AK) 18:00 ~ 19:00 336

[1PO1] o iR EZFAEAKIE Pb-2120 SIS ICA 1T 7= Th-228#F R DEXIR H A DRES
*EER BAEA. ERNVA. B EBK'. P RN BEHPL BER KK BREAFE (OB Rty
§—. 2.(BT7 by U 2R)

[1P02] T K OSHEEYLETRICE L Z2HEBIABRNDBRHEIZCDOWNT
*Hh 2, kA BIE . BEs At Hm =S Ameh - L BEE (1. &RA%A
i BARNEHER. 2. SRAFEIMRSE. 3. EFRERMHERAREE | 4. &RAy BT
1)

[1PO3] EZFIBICAEIT =X ERIGICK B Sc-47TDRKEEIE
Bk wE, BUIE EHS hE EANS A% hE' (1. REAEEFHESHREY S —. 2. KBRKAZE
MEHSRI S EREE, 3. RibAEY o000y - SYATAY b =TV H—)

[1P04] PIRAEED PHITSIC & 2 BURAR & B0 Y R 2 [ 28 D 19 IR U 2 ST
IO (WAR) REEY, RER. BAET. £8CH EF St (. EEAEAEREREY
FFERER. 2. JEIBBERT. 3. B)IKE. 4. HEARSEHER)

[TPO5] EZFIAICFE T 7= Ce-14T1 DINEIFHIE & D EEFF R DR ET
*HIOT —BA. JEER B, B ERd EER BEEAY. IVR BN B IES (1. KIRAZEMEHRR A
HWERBS A TAY h—THAEEY Y —. 2. ARKRZREREZRARR. 3. ARAFZHEHERFE
BiE, 4 IBLEHRACRIMERR SRR Y ¥ —. 5. KIRAZEMERR Y5 —)

O— MR EEABXRHLESR



1PO1 AARSHE 2 A B66E A (2022)

a i@ EFABHAZLIE Pb-212 Q& EIZE IT1= Th-228 #2780 ik
1P0l  suoma

(B FE 'L BR) 7 hy 2 2O R/ EER
PIGZIC . & WA @AM HRJEE®

(Fi)] o SREZIE LIBEIE~OISH B FF S D 22Pb (T2 =10.6 h) (X, BF M 28Th
23, 28Th (T12=1.9y) — 22%Ra (T12=3.6d) — 22°Rn (T12,=56s) — 215Pg (T12=0.155)
— 22pp L g EELTAELDbDOEILF oL TROND, Fhx OWFFE T LV — 7 TIL,
24Ra/21%Ph YV . X L — X — B3 L. 22%Pb O ENRE - MEAAZFHE L TV H[1], Lo
L., #Ra DI TH L ?Rn IZTEHTATLHETH Y | £ DZERHF OUFEBRE 23 L W
(400 Bg/m®[2]), & D78, 28Th X° 2*Ra fpiZ LV 1 5 729121, 2Rn 2 LiA®
TERBIVNEET HTEDORMENMLETH D, 4R, Fxix, BALPEHEFRT7 OA4 7T A
YV h—=T7EBRHIZ e —T7 Ry 7 A (GB) Zi%E L, 100 MBq 2 & @ 228Th <° 22“Ra ##
REZRIZBOT D HFIEERFT LIEOTHRET S,
[=E8&] 112 GB (180Wx51/65Dx77H cm) OfAM % %, GB ONEIZI =/ 1
— 7R v 7 A (Mini-GB, 70Wx45Dx65H cm) %% & L. Mini-GB N C #°Th <° ??“Ra
BIREMOF Y 2L L LT AE¥ET . GB O -ER ANV T 2T TEET 52 & T,
s DHERRIZ 22°Rn MR A LR W E 912 L=, Mini-GB N ™D 2251 . Mini-GB N TX&
ELIEAKRRBOAREZHET H-OOHANT v (-50°C) & Rn T AEZHET 57
DOKIBETFT vy 2— /L T v 7 (-80°C) il L THE I, GBWN L& EBHRENOD 2°Rn
ML, B Rn & =% — (Bertin Instruments, Alpha Guard DF2000) TillliE L7-, AHFZE
TIE Mini-GB W Tl b ?°Rn T ARFEET D EBE SN D5 L LT 40 MBq @ 22°Th
EEeiy2mL O OMEEREAZ AR v b7 L — N CAFE %, 37 o MME Lk 7,

iss 3

umy\\Eﬂ nmj\\Eﬂ

Ya—-FEy R

G v

’Th.zzs uE

Rt =Bk ] ARF YA

. I ' ¥
1 =1 Zoc75=r T b g "R 5
H OO « [F [ [~ 4
[_____L. FFErE=S— [/
Ii—‘ k" ra—71522m

P

Fea—a 55
PSP __ >
M1 B LEZa—74Ky 7 A0 H. X2 Za—7HKy 7 ADER,
(2R] SEIOEEFOERED2RNREITI Ny 7 7T 7 K EREE TR 40 Bg/md) .
220Rn O 225 R R B 400 Bg/m® K 0 40 MRS D 2 L 8 T E 72, GB 1D 220Rn i I
140 kBq/m® £ THIM L7223, Misk OHERIREICEITRA bR oT, BLEDFEEN D,
R AT Lx T 100 MBQ FREE D 228Th 0 2R 2 Z BRIV 2 5 2 L A TE T,
Ltk RGB Y AT A& HNWT 2 Ra/??Ph V2 XL — X —DORBEED DL TETH D,
[ % k]
[1] Z)Fs i, % 61 Bl A AL EE2 2=, 2021 4 11 A 5 B, 4 Ef.
[2] TR _F=H+NA R OHHEZEBESERENT.
Investigation of handling method of Th-228 for production of Pb-212 for targeted alpha-particle

therapy
NAMBU, A., YIN, X., SHIGEKAWA, Y., HABA, H., TOMITA, S., FUKUMORI, M., TAZAWA, S.
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1P0?2 I RO BEENGARICEDL SHBBEENDBEREIZONT
(ERARFEAEAR SRR T? BHRME®) O PR KR,
BRF DM HERAS . AR B0 BULEE

[(#E)] R -TAXF LU V2RV —H =V AT LOMBIIEEZFANREIN D
UAt DIV U T EAIEEICT D, HATHFZE[ANC & 2 & B & 72 % 21Rn (CE ] 14.6
R 22— 7y R o EIT 5B BRI T, . Z—F »y MEMRICHN TS 6 M
HNOs TR IZ £ Rn D 1~2 BN ENEAFT 5 Z R S Lz, 2D & 912 Rn 23 i
PSSR IR T D A D= A LMXEETHO NI R > TV RY, KFZETIZ, 7 F% M
Bl 75 D Fe Al & B 45 LASER A -5 AR T Rn OS2~ = DIEFHE % %
2171,

[EER) ¥ 7 AMEERIZ L > T Al fAICZAE L7z Bi &I Li 25 L. 2Bi('Li,
5n)?1Rn S L0 2URn A HIE L=, 20mL > U VI Bi ¥ —4% v b &R AR, BEHR
HET 6M HNOs Z W T X — 7 v b 2R L 2'Rn 2 KM BN LT, 7% - 7= BRI IR
D Rn OHGEEE L, I L7 Rn T ADHEEE Ge FERKREIMRTER LT, £z,
K IEE D HCI KRR RN A A 2R & AT & & T2 D4y b O MR FE AR ME 2 7=,
I TONEEIT (RIET O RN BEHE, Ages) | (FEIET O Rn HSHE, Aig) tEET 5,
(BREER] KHHENIL L 72 Rn F R 2 EER IR I K X 5A A T2 BE O 43 B b o 3 B4R A7 1%
EHOEEO Ty MIRLE, fEO7T a2y NI O0M OfE T H0 OFfEREZHWTE
D, RBIIKIZBT 200 EERL TS, BERERTIE, HBREEXS RDICON
THREDRELS 2o TWnWD, T, EBEEN LA T2 L TAHFUmENRKREL
20 HEMES T THL RN DBDIBFF LIS R TWENRLThLHEELXALND, £,
KTOSELEE LD RO T XT

DIEEICE VTR BV 2 & 10

b, KF|EAFT L EHEALMA A DM 8

HEbDEIEL Rl IEHFEEHELTHD 5

LEZ NG, X—F v RO N @ m===== ®
DOREE K & Rn H A & D4R = 4 ® ®
FROFEOTE Y FTRELE, W R 2 PS o

Rl B T Ao ix, EEICY o 0

XL —ZTH =7y MEBITHWT o 1 2 3 4 5 6 7
W5 M 1B W T h <. L B VAR EE (mol/L)

BRI EIN 21T TS, £
7o, R TIEAREICBWVWTAKT
DB I BEPES 2> TWND, SRR - A R R 0D 43 B BE R BE AR A7 1

DFED RNEMRENEL 2o TEY,

KEV A FUREOREWVHERDIZ ) NEHFLLT NI LEZRLTWD, Z2Ih
5. Rn OERIZ H0 O A & O EAERITMZ T, A 4> LKFA A OMAED
THHREERoTWD EHERTE S,

(%% k]

[1] JHEFRE S, RS R ZF e B SRR 20T 78 FHE 13 50 (2020)

Dissolution of radon in nitric acid solutions disturbing the gas-phase recovery of radon

TANAKA, K., NAGAI, Y., GANAHA, K., TAZURU, H., IDA, T., NISHINAKA, 1.,
YOKOYAMA, A.
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BREZFRHICATEAZREIZE S Sc-47 D REE &
(# 4k K ELPH', KB K IRS?, H 4k K CYRIC?)
Okyedg !, BIgE 2 WmEEN S, KEETL!

1P03

(8] BEK 4T OAD YU ARNMAEESe) i, w2 =0 (Tix:3.35d), Hilkm
RVBTHR D /KT RV ¥ — (Ep- =440keV(68%), 600keV(32%)), 35 & U SPECT #ixf%
(0 L7z y R (Ey= 159 keV(68%)) % Fio72, EEEZAMRAELCIHIICHIN T
HEWFEINTWD, RIFFEZ L —TIX2NE T gl FO Ti ANLAEZ AW TEEEK
JSIC kBT A FREE TV, (LR E CTE D Sc RN Ao RLEEZ Y L C& -
[1]. AL, BEZOEOOEBFEICHT T —7 v hEZ 5-10g £ T L1
ERBRAITV, KED YSe 2 t+ 57200 2iTo7-, £72, #—7 v b THED
EWLE2BEOENEZ KT 5720, AREREOXY—5 >y F&EZHWiz ™Ca0 B LW
"zZn0 BERBR LT om0 THET 5,

[EE&)] N 16 mm 721321 mm OAREIZ “TIO M RET 7 U ETHLEDZ
D, FRIEHMREE SV ATIMERE LS O ZREE A L TREREE L-, B
XA KR P 7R BRI v % — O KR EE TN 1T - 72, 30 MeV (2K
L7ZH 130 pA DEFE—20%, 3mm ED Ta & 1 & Lz KGR o o — & THIE)
FRICHRHE U CARBHI KRS LR 5 2-6 RER RS L7,

BE % OREHIBER[1O FIEE 2 75—V T v 7 L LB 02T -7, REE 7
LK B E R, — B L CTRME Ge FEAERBRMBICEDy AT br A N
—TYScB&ETERE LT, £/, R0 OREZHABRERMOG A 4 o k%2 v Tk
LT, NETOFIELI K g A — /L THLHEMATE 20 Mat Lz, BEH% D "Ca0
BILO™ZnO IZHOWTIL H AR %E, WML T2 moB -y JIE LT,

[(#ER] BHEHBEOHARBOEEEZX 1(a), 22K Lz ™TiO, X 1(b)IZRT,
MO, (TH) I I N TR, LM< E— AR BE SN 78 0 RN L
TELRD-> TV, ZOESITAGD "™Ti0, & E_EFICHL 2oTEY, 7 ik
KFBRRIZ LRI L 72\, BRI 2 H W TZEAF 850-900°CIZ B L= 2 A, H
Iz, 7oL KFBBTEMTHENTE-, BZHL, "Ti0, O —HNiEjC L
T, WD EWIZ/e 5T
Wil bisd, ™Ca0 X
mzZn0 TIE 2 0k 9 s
PEMVEL X U2y, BRES AT
HCHERNELTEY, 1k
FRMOFIRZ LTS 54
ERH D, BETITBRAT
? YSc MEFEER DO RFE D
N <> *®Ca(y,n)*"Ca—*"Sc TOD
G L OHES O TH
teg- 7 X 1. FRE % o B ANRE O BL(a); NERD "TiO; (b)
(25 3CHk] (1156 7K, B RBURE 25 64 8155 23 (2020)

Mass production of Sc-47 by photonuclear reaction for nuclear medicine application
KIKUNAGA H., TOYOSHIMA, A., IKEDA, H., HONDA, Y.
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R PHITS Ic & 3 FRIE L ALY 27 REOFHRINEE
1po4  F®

(HORBEEEE |, Y58 ERT 2, BFRALGEDL S, HRl&EHT4)

N (A) feBAE -2, OB !, BeAER, LR, (st

BERE (RINAEER) OHic, &HARZFREEEETGEE ('L —7 2% FREEED
WRICHW N HSHMEa — F (8 v3£-131) NAEERH S, 7L — 7 RFTIE, EEES O FIR
AR CHBEI L 7200 % AMERRIE SN LT Na'T o #2032 2 v C, s oHEEa—F
PHEL, ZOEZICHEWRHINZ BN EWT RLF —DREHR B Ry v i OfER58E
T, FRBEEOHINCZ X =Y 2 52 TIRET 5, ZDORETHRG SN 2 SR O % 5 15U 6E
1%, 300~500 MBq f2/E (2 v H£-131 ONRKIBEDREL N)L) bz, BEXEZKIER Y X
TEWV. ZDDBEBEDENT ¥ <R Z D ZRE T ORRFRIC X 2 FREFEME, 3 7%bH b FRIEK
SHE (source) ¥ 72 2 HUIRARD & Z ORENEA Y R 7 fifds (target) ICH - T, BHEKRINPED S
O THAEFMN - BT 2 Z e BNEETH 5, RI NHBEICET 2 BEMESES O NERHIE < SR T
T, WHEESRICHDZ SRR ¥ 72 2 ICRP Pub.53 @ MIRD i 23 %, T4, £V 7Hiln
(MC) FIEMEHRIREL 72 D, BR & R FREE AT A 2 — N OBHFE & AR 2 IS IS 2
ICRP RZ7 VAT 7 > s 2 DERT, HKE MC #tBEHERE T —&XRX—=2{tL v zTar 7y
¥ OpenDose X° IDAC-Dose DFi7z72 4 ¥ X — 7 = — ADFERIAG THE XL L TWb,

AFERTIZ, RI NABEOHFTHRENLR—2TH 2 HIRIEEE UEE (L —720%) o3 v
F-131 NAREICBIT 2 EFHEICB VT, UTORITOWTER Lz, 1) KSR & 42 2 FIRER
& Z OREELA Y R 2 fgEs 1203 2 W AR &M ES L T ICRP Pub.53 & DE W%, #RIFNEAS &
JE0 0 R 2 NgaRE O BT REE Z IR S 2 MCIEOBISTERL, MR A VX —7 2 — AR
LTV MC £ TPHITS FHHEa— K ITERL, ZOEBMEEe EHMEEZRLTWS, 2) FHKRE
B THW STV 2 FIRIR DO IIRIHR & 12 BE# 3 % Marinelli-Quimby O X2 Wiz D FEABTIHEA L
PHITS EHH C15 &4 2 RTENEA & AV R ZlEds & OFEINFRE D (S-value DLL) ZREIAE X H
32T, HT MC HEFETTZZ e (MC HEOXRETH 2HERMOMEEZMHEI L),
B DO—FIJEA Y A 7 ilds (BREEXTSR © B, APl Rels, Mps) oFEHRIGREOEZEN T 5
B R A 2R R Lice THE T RI WHBEEIC B 2 HEHESEAR O NEIE < FRE 7T SEBK
72 1% &) % 7= LT & 7=DH ICRP Pub.53 (1987) DMRETH 25, Z I THHINTWS MIRD £ T
WX, FELEZS D A D Biokinetic behavior model IZHE - 72 AT HEFEF D MEIE X D, BN CEZILY
2 7 g 2 ORRER R RINAR BRI E £ D, EI L DY R 7 lEAs[E T O U s 1 & K 5
2 WU R % B L C W AR WA MIRD 7 7 ¥ b A2 AL TV S ET, EEOKMER I T M
B L SFRINGREZ ERICHBE L TWS 23w i k., 08, SBEENTHEICR - 725
HREAfERIC XD, BERREXE OB R (R T L XL TORFEZE - fiXiiiE) 2 EHEI
HETZ2EY7h1m (MC) EDXHEHATREE 2D, Bk & RIRESHREEETETH a2 — FBf (Geantd,
MCNP/MCNPX, EGSnrc/EGS++, FLUKA, GATE, PENELOPE) DBHFER Y, AAlHSS % EREICHE S
% ICRP RZE VAT 7> P2 DFHICED, Zh bRz MC sHEMRZ 7 —2X—2{L L7
vz 7aY7 Y OpenDose ¥, 7 —XN—ZAY 7 hv x7 IDAC-Dose DFi/z/2 1 —H — A X —
72— & (UD) DD > TWb, ZDOREE, FRIFEHMEEN CEE Y R 7 a3 2 R CIRET %
R 2 RN A E O % S %, PEREMEETOME Lo MC FHRE 2 — FORR, X512
PHITS 3152 & BEHEZINEH XN 2 E L EBMGEES 2 Z & T, RS TORS IICHTHHEANE
AL PRI EFHMEETH 5 2 8 R L,

Dose Assessment on the Mean Absorbed Estimates by PHITS for thyroid and ambient risk organs for the admin-
istered 13!T radiopharmaceutical
KAWAGUCHI-MATSUMOTO E., SAKAMA M., FUIIMOTO K., IKUSHIMA H., SAZE T.
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BREZFAAICE T Ce-141 OMEREE L D RBEROKRE

(R RI & 1 BRORBEEE ° BOR B #rpAs ° B R o 2 =10 BK
B °) ORI —540 ', PEERELSE 20 FApE s °0 REERIA AL * BB ZOL
SN °

1P05

(5] BlfE, FEZEFRICHO LN TO 2 S EERIZ T X TR AICEH-> TS 2 &
NH, ENTEEHL TV INEEE AW REC X 2BFERABEREORZEM/-BIRRD 5
NTWa, RFEcix, MERTRERERBFEAEEOREFGE LT, BV v A
141(*Ce)Ic E H L7z, MCe X0 325 Ao p i THY , MiEEE HWT
18Ba(a,n)*1Ce KIHIZ L 0 BIEFTEE & MIFF S 5, BT K= * /L ¥ —435.26 keV,580.7
keV @ BHR & 145.4keV O y a4+ 25 2 &b, BRI K 2B ORI Z., v
BMICE DB TWERESPECTICE A A=Y 7 H et Wi SN D, L L7
Do, MCe XTI N E TIEEFZZH CORMIZITOI TR\, ABFSE Tl
wmE AW MCe oiiE L Ba X — 7 v b O FESBEEIC O W TRFE L 72,

[EER] BEt¥%—4 > & LT Ba L&YW T bfam gt DKy BaCl, 8 L O°
BaO # ¥ — 4~ v M L L TEEL., XL v MRICEAG 130 mg/em?) L 7=, H#AL%
WFFEFT D AVE B 7 1 ko Z vy, 29 MeV @ o B — A % IBE (K9 1 ppA, 10 min) L T
WiCe # MG L7z, £ Dk, Ge MHERIZ L 5 v BBEEIT - 7=, ¥Ce DALF 7 BED IR
FTIX, BEH%BOBa X —4% v & 1MHCIICEME ., RIEEE L., 0.01 M HCI I FIE
fi£#% . Ln resin (eichrom #£) %4 7 A (®5 mm x 50mm)IZ & A L7=, 0.01 M HCI IZ X Y Ba
L, 1M HCHIZE D MCe 2Rl LT-, %777 v a % Ge fahas THIE L.

WCe DEREITH> T2, TD#K, ICP-MSICLDHIEICLY, 7T 27 a»Hd Bad

EEEITo T, 0.01 MHCl 1 M HCI
(BREEE] 4 —4 v boBaCL My 00—

7~ 141Ce PHEIFETIE. #— 2y FhD Cl ge\o/ 80l [ ) 1:;(; (:((-:r:lyMsgectrometry) 1
Lo E—nroRRISEEYEREER 38 AT e _
WG 5 K CEI7.636 405 L veme) B T

CEBUM 3199 MM ARIAER L, Wz B O -
THET MCe oA EST L L WE 20t ® i
bhnrole, 5 BaO&E¥—47 v e LTz O.I ®

Y. D& D IREIRS AR T B S 0 2 4 6 8 10 12 14 16 18
N RRIFEZ D “Ce ORI MNARE T Elution volume (mL)

BT D LD . A%E—F ey NYE L Fig. 1. Ln resin 7 7 A5 D 1¥1Ce B L Y
LTIt BaO # 0% = & & L7, Fig. 1 Ba @ik

(Z Lnresin 7 7 L7 b 0 ¥Ce 35 LU Ba D #Edi# 27~ 9, 0.01 M HCIIZ KV Ba 25 i
L., Z0#% 1MHCIIZ XY MCe NS, WHENWRETH 5 Z LR E T, ¥Ce D
EYEIL 99% L, ETh o7z, F£72, ICP-MS JIEIC LY ¥Ce 77 7 v a VIZIRA LT Ba
X3pug L FTHHZ ENGMY ., DEREE LTI ETHD Z L 2R LT, 5%
FIIEGE DORFT 2 D 5 TETH D,

Investigation of accelerator production and chemical separation of Ce-141 for nuclear medicine

application
OOE, K., WATABE, T., SHIRAKAMI Y., NAMBU, A., HABA, H., HATAZAWA, J.
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Eftvrary B2 EBtvrarv A &eE

ERtvoarv A &2
20229815 (4) 18:00 ~ 19:00 3362

[1P06] Production cross sections of *>’Ac and **°Ra in the ***Th('“N,xnyp)
reactions(2)
BRI EIER BAEA'. HRED R'A Sk f2AERS. B AL, IS BN (B CRervs—. 2.
PDR7 7 —<#A&4t)

[1P07] Production of **Ti via the “>Sc(p,2n)**Ti reaction for “*Ti/***Sc generator
development
BN, B AIRIC, E HES B BN (LB CReYY—. 2 BREENETEE Y
7—)

[1PO8] EHFMm RUEIR T T v N7 4+ —LICK Y ERIE KD SFICHEHIREIRE & A2 o 7= &%F&E
St £ Bk HEL ER ST (LELAZY /0Oy - SYUFTAY =TV 2.
RItKREEFHEEHREYY—)

O— MR EEABXRHLESR
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Production cross sections of 225Ac and 2?°Ra in the
1P06 232Th(14N,xnyp) reactions (2)

(B Ft 1 PDR 7 7 —~ HORR/NA L BEEHL ', #ER 2,
(Ep NP N RN S S S TN 2 F /i

[ Introduction] ?2°Ac has attracted much attention owing to its potential application in
targeted alpha therapy. 22°Ac and its precursor 22°Ra, which is useful as a ?2°Ra/?*>Ac generator,
can be produced via spallation reaction of 2*2Th. The cross sections of 22°Ac and ??°Ra in the
232Th(*N,xnyp) reactions are essential to evaluate the feasibility of producing ?2°Ac at RIKEN
using RIKEN Ring Cyclotron (RRC). In our previous work [1], we investigated the cross
sections of the 232Th(**N,xnyp)?2°Ac,??®Ra reactions at 132 and 116 MeV/u. In this work, we
measured the cross sections at lower energies of 98, 79 and 56 MeV/u. The cross sections of
fission products such as 14°Ba, #Ce and *3Ce were also investigated.

[Experimental] The targets consisted of three assemblies of three metallic 23>Th foils, each
with a thickness of 69 mg/cm? and a size of 15x15 mm?2. Two aluminum disks, each with a
thickness of 370 mg/cm? and a diameter of 15 mm, were interleaved between the thorium
assemblies as beam energy degraders. The stack targets were irradiated with a 100.1 MeV/u
14N beam extracted from RRC. After 2 hours of the irradiation with an 18-pnA intensity beam,
the middle #*2Th foils in every assembly were subjected to y-ray spectrometry to determine the
production cross sections.

[ Results and Discussion ] The cross = = LA ' '
. . Ac Exp. (this work)
sections of 22°Ac and #?°Ra at 98, 79 and 56 o 25— Ac PHITS 1
MeV/u were determined by following the E ] ° Ra Exp. (this work)
~ 1 225 1
440-keV y-ray intensity of 23Bi on their 5 RaFHITS
radioactive decay chain for more than 110 g 15 ;
days. In Fig. 1, excitation functions for the ; 104 )
232 14 225 225 i e
Th(**N,xnyp)**°Ac,”>Ra  reactions are S N ]
shown together with those calculated by the - = = = =
PHITS (Particle and Heavy lon Transport 040 pA o L e i TR, 3

code System) code [2]. The PHITS code N+ energy (MeV/nucleon)
reproduces the cross sections of **Ac above Fig. 1. Experimental and calculated excitation
98 MeV/u, while it underestimates those at functions for the 232Th(24N,xnyp)?25Ac,??5Ra
the lower energies. The cross sections reactions.

calculated for ?°Ra by the PHITS code are larger than the experimental ones. The calculated
values increase with an increase of beam energy, while the experimental ones are independent
of the beam energy. In the conference, the cross sections of fission products such as *°Ba,
141Ce and #3Ce will be also presented.

References

[1] X. Yin et al., RIKEN Accel. Prog. Rep. 54, 162 (2021).

[2] Y. Iwamoto et al., J. Nucl. Sci. Technol. 54, 617 (2017).

Production cross sections of 22°Ac and ??°Ra in the Z2Th(**N,xnyp) reactions (2)
YIN X., NAMBU A., OSHIKIRI S., SUZUKI K., HINO A., HABA H.
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Production of 44Ti via the #°Sc(p,2n)*Ti reaction for #4Ti/449Sc
1PO7 generator development

GEOM-FE ' BATE MR ) OB A T M H) 2 D A
BRSO

[ Introduction] The medically relevant half-life (Ty> = 3.9 h) and high positron branching
(94.3%) of 49Sc make it a promising radionuclide for PET imaging applications. 49Sc can be
directly produced via the **Ca(p,n)**™9Sc and **Ca(d,2n)**m9Sc reactions. Daily production
close to the site where it will be used is essential for these reactions owing to the short
half-life of 449Sc. An alternative method to produce #*9Sc is using the **Ti/**¢Sc generator [1].
In this work, we investigated the production of **Ti (T2 = 59.1 y) via the *Sc(p,2n)*Ti
reaction to develop the #*Ti/**¢Sc generator.

[Experimental] A metallic “5Sc (99.99%) disk target (#1) with a 10-mm diameter and a
0.90-g/cm? thickness was placed in an irradiation chamber with helium-gas and water
cooling [2]. The target was irradiated for 1.25 h with a 30-MeV proton beam from the RIKEN
AVF cyclotron. The beam intensity was 0.25 pA. After cooling, “*Ti was separated from the
43¢ target by extraction chromatography with the ZR resin (Triskem International, LLC) [3],
and further purified with the BDGA resin. Another “°Sc target (#2) was irradiated for 4.5 days
with the intensity of 10 pA.

[Results and Discussion] The production 107 Puaa , <

yields of #Ti was determined to be 3.6 + 10° 6\9"%,;,*0 '\9*"' |
0.2 kBg/pA-h for the target #1 using the < 10° {2 ,,«'\'\W@‘ \@\ o«'f’ &
1157-keV gamma line of “9Sc in radiation £ 10'; e /"\ ¥ o]
equilibrium with *Ti. This yield almost “2@ 10° 990'\@ 1
agrees with the calculated one (3.34 § 10°4 l ]
kBg/pA-h) from the excitation function b o 10" ‘

L. qD;lraba)n et al. [4]. Figure 1 shows Z 10°4 WWMHMIMI_‘MH‘_
gamma-ray spectrum of the purified 4Ti. W
The gamma-lines of **Ti and its daughter EnergylkeV

nuclide of “%Sc are clearly seen. The
radionuclidic purity of “Ti is >99.9%.
The chemical yield of *4Ti was 95%. The decontamination factor for the “°Sc target material
was determined to be >102% using the 889-keV gamma-line of %6Sc (T1, = 83.8 d) which was
co-produced in the secondary-neutron reaction of #°Sc(n,y)*®Sc. In the target #2, 3.6 + 0.2
MBq of “*Ti was produced. We are developing the #4Ti/*49Sc generator with long-term stability,
high yield of 44¢Sc, and no **Ti breakthrough.

References

[1] D. Filosofov et al., Radiochim Acta 98, 149 (2010).

[2] S. Yano et al., RIKEN Accel. Prog. Rep. 50, 261 (2017).

[3] V. Radchenko et al., J. Chromatogr. A 1477, 39 (2016).

[4] L. Daraban et al., Nucl. Instrum. Methods Phys. Res. B 267, 755 (2009).

Fig. 1. Gamma-ray spectrum of 4*Ti after separation.

Production of “Ti via the “Sc(p,2n)*Ti reaction for *Ti/**9Sc generator development
YIN X., FUKUCHI T., WATANABE Y., HABA H.
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EEMRI BB TSy T A — Ll kY EIEKD D H I
1P08  mumees o

(ALK CYRIC!, ALK ELPHY) OMiH4E A V2, 457k °, JEEE ]

WAKRFEH A7 bnr -394 7 (Y b—7% 2% —(CYRIC)E X OV 1 Yt B F i
¢t > % —(ELPH)IZ 2016 = L W B2 L7-EFm RIMBE 77 v » 7 4+ — ARIPF)IZS
HLTWD, KZ7T7 v b7 +—ALTIE, EFEREBLIOMEHO RI 246 L, Z27%k
RO PN DOEMP R LEEZITY) ZEE2HBELTWS, HIEKFD CYRIC B &
VELPH TliX, ZO0WVWTFN LA RIBEZIT> TS, FIZETFNEESLZ AT 5 ELPH
TITHEINIC L2 RIBEZIToTWAH T2, A 7 v ha o CrsldEnE L vk
TiEEEAERET SO L TV D,

RIPF OFEENS 6 ENRKB L, ZTORICHLH 7272 RI OB HELEN > T\ iz
W, Flee RIMEG O 72D OB b FRFICIT - TE 7o, FRICHIE R0 D ITHEY O %L
WZRIAT 27200 RIOFEENE L, PP LB L Tz K43 X° Cd-107 (2 zx T,
Cs-136!"1, Rb-86!"145 L T8 As-7T4RID A48 D 7= O BT 24T\, 2019 42725 2020 4 Z A £ T
It T & DR AR 2 T2,

2021 D 2022 FIZ/F T RIPF OFHEFHE LML T\, T &iF T
Tc-95m, I-124, [-126 B L TN Sb-124 2 X O RI WA R L L TENR > T, &
EEICAST, TNOOMBAEHIE2E2 5 Z N TE -, ABETIE, HZICHEEL
I bOBEORIEEZ U TICEBEICHMNT 5, 708, RI ®iEX, Te-95m, 1-124
B L OI-126 1 CYRIC 12T, Sb-124 % ELPH (2 CTiT» 7=,

[Tc-95m] #i&E X CYRIC IZTiTo 7, Nbii&E % —% v h& L, 30 MeV @ o ki1 % I
Sl =7y PEBRILLIZZRICKE SO Nb 2B oL, EEBAREZRA 4
VR T A~ ST T 40— T Te-95m A FERL L7,

[1-124] Te-124 BHMERNAKD TeOr %X — 47 v & L, 14 MeV O T2 8K L7, #
— 7y N ERERICHER AT Z 22XV, 1124 DA% 0.1 M NaOH O KRR &
LT,

[1-126] SbOs3 2% —%4 > R & L, 30 MeV @ o ki %2 WBH L7z, 1-126 D4y HEIL 1-124
AR I A BEIC L > TITVY, 0.1 M NaOH D KIEK & L THT-,

[Sb-124] TeO, Z &% —# v b & L, 55MeV OEF E— LI K0 Ak L 7= $I B i i %
e Lz, BREOX =7y V2B LEBICBA LT BT L~ NI T 7 4
— T Sb-124 %4y HfE L 7=,

Flo, INOLOEMOMIZS ZHVE TS, i L T2 VW Th T Lo,
MHDORRAZ —=IZTHEMNT D,
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Nuclides newly available from Tohoku University through the short-lived RI supply platform
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[1P19] BAE 2 DX EREICE DK BETIRVIAHBOFR 707 5 LK
‘EHE B REEE. b EE. SRR (. ERBIAE 2. LEKRF)
[1P20] BFEDM T IMICH 1T 5 EURBIRREIC D W T DR
‘A LA (. RRASASRESRFRR)
[TP21] AAND 7 —DHEICL 2BEFE—RFNREBMDFTREKICE TN 5 R
KL FD Fen i
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B 2 AR RACES CEERIRY AHROFRTOT S 4
1P19 =

(WSTR | IREK ) off M | W RS | RARERE | TR 2

[#E] EEF R HREFAOFEHKICEI VA UZBRET 7 U OWMFIT, FIEOFEFICER
JAEERETH D, L UBRET 7 V2L, REWE CH LT 7 F A4 Meawng
FNTWD ETFRIN, WEOHRMENSEBERET 7V 28 Lo 5 2 L IxREE T
bbb, ZZT, BELTI7F ) A4 MM OWE ZMEAT 572010, B bFHE IS
DEHFELNT WD, T7F A MeEWOFRIZIL, BERER GRS & G2 E 7 HHES
R EEETDOVLEND DN, BEEH SN TOWAINHARRE (L% 0 7T A TIEIEE
TELREOHEANE L, ZOOARMETIE, 727 F A4 NMeBEHO EEEEIRE
FHEZ AN TR 2 B R RRIE IS S D < BB AT IRV SA B BE(DMRG) D BIFE 4T - 72,
[FE5] 5% 2 foiE1T 4 B4 Dirac NIV b=T omnba=XF ) —EW¥ 11> CHEL
fit & EAFREEDEEL TS FIETHY . 7Y —Y 7 7 =7 DDIRAC ZHWTEET D,

Dirac — + — tyyDiracyy H; 0

HPracw, = Y, = HiWY, =EWY,,U'H? U~(0 HQ (1)
BHBICE L i, 2HEXa X N TEFHBE =R VX — O E 2GR 2 7 HE 72 DMRG
EERWD, 5 FHUEOEE k&35 &, BElEMHEAERCHIETIE, BEAEC ™D
N AMENC 72 D 72O FHE a2 A N BRI KT 5, — 5 DMRG £ Clx. CI KBRS
DRI A ATHNA[™) DRIt L. S IR RS 2 W TATHI DO IR L& MG T D T2 8,
R X PN E LA A —F =2 bnd, FAMNEZE LM DMRG 7' o
77 I(MPS++, https://github.com/naokin/mpsxx) % FE X lC ¥ i CTE D X O T 5 2 & T,
AW ZITT D,

|Wer) = Z C™MT |ng ...ny) = Z A[1]™ - A[K]™ g .omy) )
ni.ng nqg.Ng

[FiE] AiF5E1E. 2 SORNRFICOWCIERZEZ1T - 72, #F19HICODIRAC & DMRG 7
07T KO Z FIREICT 572012, DIRAC TR 21TV, B o= FilEfE
N7 7 A NE, BEIEDOIEMSRE DMRG 7' 1 7T MIFHBIAD D L 9w ZE LT,
WIZ@IEAXTER DMRG 7' 12 7 F L A UxtfEa g & ZZMiuE» b A ) — skt
R EE 52T, M DMRG 7 a7 LI E LT,
iR BE)] OIFHFHICEBIT 5845 F D DMRG OFHE#E R4 #1257 F, DIRAC TIT
ST EREEHETIED FCI, CCSD(MDOFER L LA, BW—&KEZR L, £O
728, DIRAC & FEFA%IHH DMRG 7' 11 7T A~DOEHGRIIRDI LIz E 2 b b,

# FEMXERIC BT 5454+ DMRG & FCI, CCSD(T)D = % /L¥ —Lbifg (B a.u.)

H> LiH H.O CH3;0H NF3 CHsl
CCSD(T) - - - -108.758000 -339.430943 -617.339453
FCI -1.078970 -7.139644 -73.296043 - -
DMRG -1.078970 -7.139644 -73.296043  -108.758000 -339.430954 -617.339459

@FH &R AT B L C ik 828 L 72 Ml DMRG CRER L7k & CCSD(T) Dk i,
LiH 7 FlcB 0TI, TWnW—FZEZ R, LrLMOSFRTIETELEARENEL TS
e, Tar T LEEEL, FTAHEOEALCHEORIEZK LT, 72F /A4
FEEMOFENFEBITE L L ICHETTH S,

Program development of the density matrix renormalization group based on the exact two-component

relativistic approach
YOSHIDA A., HADA M., NAKATANI N., ABE M.
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BHEOMTEMICHE TS EuRBEBREICOVTOME
CONZ D ICIOEI YN

1P20
[E] /gy FEICBNT, BLUIVEFMEEMNIIZEDONTAY T & KA
TIEkoTEDLODND FELEN, BTHELULEORM A7 — )V CIX G EERE N AN TN
T RKANYT RO FAK~NEHLTWS AJEEMERNEZEZOND, T FFiC
Am-241 (CRHIK 433 ) . Am-243 (CEBEIK 7370 42) . Np-237 CEREIK 214 T4) &
Wo e RHBWM AR OT 7 F ) A NRIIBUIHEEEO R TOEE)IZ O\ TEAET
HZEFEEERD, HEREPICBOT, KT EN TS REE B O
HMEEDBA LT OFBIREREELEZTCWND, 74272 R THIELY M
ThN2EREICIIRERNEECEEINTEY, ANV TIZBVWChLEVE Y R
TA NEeERTET L NFA MOREMELTHERHINAZ EIZR>TWD, T2
A F o OWAE - BBECOWTOMEIZ, MitIEMEICL > TE R Z ENHMLN
TW5, KFFETIZ, 727 F /A4 FRIBEHHEZFEOZEICOWTHEHET 5720, Am
DT Fur T LTEZLNLTWS EuZ HWTHE 4 O+ ST - Bk FE B
TV, EHIC B EWE LM WO W TETFHMEL T LE LEFEICL-T
EHERICBIE - T EiT o T,

[EE) EZBRBE L TCERER, N Fa XA F XA, BEFVF A, FLrEYaF
A RMEWo TR LI ZEHWT, Eu i - BEEERZIT o7, WAEER TIL, Eu DR
EriEilbarvr by AZX > T 103-107 M EEICHE L, pH & 3-9 RE TE{L &8,
F72 Eu WA L7248k R EHZ 2V T NaClOg (0.1, 1 M)%& % W C Bl 28R 217 - 7=,
WA« BLBESEBR CHIL L 72 2 N ENOEIRITHERE 77 XA~E&oiik (ICP-MS) 12
Lo THEL, Bu Ol ERSLHEERZEH L7z, £ L T Eu 2W3 L7k EHZ oW
T, BT o—T~A 2707 FF74Y (EPMA) RFBMEFHEMEE (TEM) & HW»
THIE - ot a T o T2,

[#E8] WA FBR % Eu: 104, 109 M, pH: 3-9 OIRIKE TITo 2B, &k LB\ T
pH ® EF & & I Bu WAERN LA T MmN RN, FFICRER, 1AV FA b
TlE, pH: 5-6.5 H7-0 TRELSEMHLLTWiz, £72 BEu MEEE (10°M)DOBHA. &k
B O(10* MYOFFE D | BWIEREZ M LN R L Tz, K pH B-5FRFE) (cB8W\WT
A Fa g F2 4 8, Yt A R RBHEWREREZRLTWEDR, &
pH (6.5-9) TiZ. Eu: 10 10 M T& i, ETOMEEINEH R AEREZ R L T
72 —J7. EuZzWE Lizikkl (pH: ~5) (O W T T =Bt ER TlX, BER, A
Fa XA F L2 A P BIIRITEAE BulIBMBEL o7zt LT, AV F A4 Fvb
TESTEHL TV,

RIZEPMA IC X o CoiFE~vy B 72 lE LR, BEERTIIBEUE oo
WEBUDBEELTEBYD, "M FaAXALF XA FNTIEEDOFND S BIZEMIC Bu M2 A
LTWAEETFDR RN, —FH, AV A MoV TEERFERE HKEE (STEM)
/IR = HR X Bk (EDS) 12X » THIE - o425 LR - DOEEIZ Eu A
TAHLTWD I ENDLNroT,

[BEE) AUFZE13. TER 3 1 FEMNYEREREY LA NS EE (BUREEEDIC
25 BEREBEOHEMTICEH T 20 EHEO XEEICHET 2EE) ) ORRO—HTH D,

A study of Eu adsorption states in clay minerals
MUKALI, H.
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P S Y 1 N R L T L
1P21 0z stk o0 Fe 20i7
(R 1K) O KRINFIA ., HHIEE, EHE., MEE, WEMm, bit=

i

(BE] BEFE R HDREFTORTIFERM T CRISNZHE KDDL o DK
HENTWns Y, AW KICEEND o« EROGFERELZ T, £ O KEH5 1L
EricaEn, vV oRo8kr Eln T2 FELTHELTWDLZ AW LMNITL
T2 2, R TIX, o BENGFET D0 IREE 75 O FEEH L CHE TH D 8k (Fe)
ICEH L, AANRTT —55HIEIC X0 Fe ki Db/ %2 58 L=,

[EER] 25 P — T AENOHEB LM AKREZ 10um 7 ¢ L& Tl Aifd L EF
DERME L, BB IR E AR 2 720K THlF LM EKERE LT,
B oy & k. D—R B REZRAG L THEREE L, A AN 7 — 036 01E Lz,
[(BREEBRE] Hon

ToAANG T — AN 100 it
J " EE—7T7 T 4

v MNMEAT LT Z A,

Fe OREBZILBIEZD %
7% KRR 8 (1)
(B -FEOOH) TH %
ZENGho T (K
REKGT) . T OALSFE
XA 7 v bW WERY
ST TR . . 'R . .

THIZLnh ., HEk ) )
¢ HBREOE LA WBAICE ENDRTF O RS T—AXT b,

4> (20000 ppm) %

BUOMEAKEREVCEZY RN D, £, MEO Fe()b RIS (1 Fik

). WRKDOERMEEBET D EKBILEK(INDEIENRBR I N D, @EE . HH»HIE
H L7 Fe(INIZEFHRRBIC I VB SN DD, FRNZ RIEHERHX TIZHR > T DR
ZEETDE Fe(Il)~DEALAH SN TWADAREMER D 5,

(i3] WRKRBHIRTENA—AT 0 72 (BF) Lo Tt mxE L,
(&% k)

1) HIRENFR—NAT 4 7 A (), a ZHEREICHTZHRFHRO Z®E, 55 86 [A5E

S HROKRIR T — 226G/ FHRaE (2021).

2) T. Yomogida, K. Ouchi et al. Sci. Rep. 2022, 12, 7191.

3) EBpidfL, LT, AANRNY T =t —REi &S, Fa ikt % —, 1996.

Relative intensity (%)

PRA L KERAEER(I) V1Y
(ﬁlﬁﬂﬁ%ﬁ@ﬁf;éZmﬁ) 4

©
©

Velocity (mm/s)

Fe analysis of radio-particle in the contaminated water at Fukushima Daiichi NPS with Mdssbauer
spectroscopy
OUCHI K., NAKADA M., YOMOGIDAT., OKAT., KOMAY., KITATSUJI Y.

© —iREEAB ARG EER -1P21 -



BAKIHMEF 2 5E66ETHRE(2022)

Etvrary RERSEEIEBEy a3y C RIEHEE

Bty ar C RERGE
20229815 (4) 18:00 ~ 19:00 340%

[1P22] K& EttE+ = / VBB DKERE
EEAE. FRE. AM L. BEEN (1. 2A%MEEA BERowtEre—)
[1P23] BEEH BICH T B 1950FLIED I-129& Cs-137DLEEXE)
Harh E', A | N BEEL BE B KA BNL BEAR (1. &RA%E. 2. 5URKP)
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KSR REOKERE
1P22  (hksiierv—) Onm 55, 50 % Joi £, EE B

(2] RASH L Z—CTIRERNICEB T 2 KR BEEXE 2 >~ (Xe)
DB EEKEDOHEIEZ HRY & LT, 2008 N H R H e IR E O A (51 S #LH T
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ZC 2018 FFEEICHER O FIEIT TR TR 1 H7RVY SAUNA-TT 238 AL, KR H
80e, 101nYe, 199nXe JUX 19%Ne JBEKHED KB AR L, 2 ORAEL A WA LT,

[ 5ik]

1. ek GEMERGEFREL LOH 2 7 0 5B X 555 50%)

HARGH 2 — (FER) IZBWTH 10 m®* (FAJE LTHE 1 L/ T 1) oRA
RS L, RIRER CHHI SIS TER RN OIEVERIZ A T A i L, WA
LRI IMEL (K 300C) LTAHAZMAE L, 7/ IMITEALTL DL L,
IHTERELZ, A e~ N7 T 71280 58 - FR L, PASCRONLV—T 18 A LT, HAT
1 —XOWFIFEEIC LY BMAEZITo T8, A7 v~ N7 T 71280 & Xe DERBEAT
VY, REH P Xe B (mBg/m’) A L7z,

2. SAUNA-II (JRBEGHE LM A B &) T i)

ARG % — (TEH) I2BWTH 16 m° O RK A FER 20 L/ 43T 12 BfiEi k5|
L, BELFaTd——T BT LLDERMPObRE, IEHRD T 5~OFH ADOWER XTI
B (K 300C) ICLDMAELAMMDIRL T Xe 20 - R LT, ZD%, IR/ u~ 7T 7
TIHIZHL, &Xe DEREZIT oK, B-v FAREHEGE Nal (T iR, 77 A F v 7
VUFL—va AR THIEL. REH e, e, "™Xe KN Xe JRE (mBa/m’) %
HH L7z,

[#5 5« BE] ERETIIRERRRETH 722, B IR AESHE S - h3E
AT IIIA D RO ERPHER SN, F. FEICHEEREE "Xe AR STV
5. ERST PXe NEINICEIA S < 2572 2016 AEEN S RN T Y . #EkET
IXEEH N U—FINThEs 2 DRI Sl P Xe #BIL Wb D B b
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[\, "Xe (41 ONEIZEMEM D H - 72,
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1 \ \ ; £
s T T 1 | £
= = = o4
£ 3 Vitéﬁml?Tﬁ¥!i;b4 a 2
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Level Survey of Atmospheric Radioactive Xenon Concentration
YOSHIDA, M., NITTA, W., OTSUKI, T., ISOGAI, K.
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EEEFEICEITH 1950 FLIED [-129 & Cs-137 DLBEELEH
1P23 (A RK LLRL', 0 K AMS®) O FR#gh ' %At ' kL 2,
EEES . RARTET 2, A Fn®

(#&E]

2% 50 £ 72 > THARMBIKE KD KIE EF ERFBIRED DSBS, £FX
BEFICESTHRBORBIHENHED DOHH I ERRBINTWND, HARMEIZ
BWT, BN L= —ZHWTEE - BEEROL{LZHRMT 22 &%, LFED
HERTEREALACFE S MEPETRBR OIS B EZH L N T 5 ECEETH D, AP oR
IZE > TAERKIND ANAERO 1-129 (8] 0 1,570 H4) 1L, B ARMEIZE W TRA,
. B LM Z T LT S 4, MKTER FL—Y— & L CToORBAREFEE T
W5, BAWBIZCBITAZOERME Yot 2 LG EOFEAIET ILERSH S,
AWFZEIT., BEEEYEME O 1> TH Y FIT 1950 4E DL O BB FR AL 0 8% BRI A
T 5 1-129 ICOW T R ARMIRICE T A WWEBRELBHZH O T L2 HMNE L,
[=8&]

B PEECETOIFAKMIZE VT 20114 12 A IR E 7= B11-1 =27 (K £ 63 cm)
[ZOWT lem BB LM 2 oiraket & Uiz, Bk L=z defay (s
w15 gRE) 27T AT v VRMBITEE L, &IRKTF LLRL ® Ge ¥-E (K%
AT Pb-210 & Cs-137 ZJIE L7z, HEREW H 1-129 OENNK 53 fR 15 IC X 2 fh i & ks
X 1-129 Ny 7 7T 7 RAMERWAIR K% LLRL THEfi L7-, HREY (0.59) 75 ARk
LTEBRBET A% N7 v 7 LT A VWIS L, 1mg @ 1-127 % % U 7 (Deepwater
iodine, 1-129/1-127: ~1X10Y) %M x CRINIRAIRZIT o 72th. I VR Z B -
Wi TR L, MBRERML Ca bRy —7 > MEER L, S RFOME®E
WEEOWE TH —% > b ® 1-129/1-127 b % JI7E L, Purdue 1(1-129/1-127: 8.38 X 101?)
ZAEYE L U CHIMIL L7, ICP-MS & W Call o 1-127 2 JIE L7tk 1-129 J#2
ZHE M L7z, Cs-137 & Pb-210 (2 K-35 < HEFfJE OB AR & IR B AL PR B 5X 70~ &
REREH THAE S D 1-129 Dk as EE ) 2 AT Lz,

(#ERELER]

HEFEW) D A2 Pb-210 (2%Pbey) i FEIT . g/ HEREE 29 cm 1T35 1 T 84.2-739 Ba/kg

(BUBHR B B ICEE AR ER) O®PEAICH Y . RE 29 cm UETIERBRHTH 72, E
BEIRE (Mass depth: g/cm?) (ZxF9 2 R Fl Pb-210 VR FE /3 Afi & F8 | HERE 3 RS & R AT L
TR R. FIE D 0.836 g/lem?lyr (FREE 0-7.5¢cm) . 0.0638 g/cm?yr (&% 7.5-15.5cm) .
0.219 g/cm?/yr (% 15.5-24.5cm). M Tf 0.0332 g/cm?/yr (R 24.5-29.0cm) & 24k L
Too —77. Cs-137 EEITHRIBE S TRE 29 cm (2B T 8.6-71.2 Balkg (GUBHERH H 1288
ERIER) O#PEICH Y | EE 26-27 cm I[ZM K Z R TIRE 54 Td - 7=, Cs-137 D fik
KIE X, Pb-210 22D R U7 HERE S 2 L0925 & 1962 fRICTE R S = 2 L Ry o
7o HEFEM > 1-129 1% 0.13-93.0 uBa/kg O HPHIZH 0 LA BEICHE T 5 & 0.004-77.8
nBg/cm?/yr T - 7=, 1-129 475 & 1946 4 LLRTIZ 31T 0.004-0.025 nBg/cm?/yr & {X
WL L TH o T-DITxF L, 1946 LI L, 1980 4F & 2011 AE I K Z R LTz,
Z OfFE AT 1950 4 LARE OB ALER . R OY 2011 FEOE BRI FEE - T, K&K
H Sz 1-129 OB BN Z RSB L TWDH EEZLND,

Anthropogenic 1-129 and Cs-137 depositions at the Noto Peninsula since 1950
MATSUNAKA, T., OCHIAI, S., MATSUMURA, M., TAKAHASHI, T., SUEKI, K., SASA, K.
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BEREEWICHET 2FBEMMFOEREEK
CRURE AW Ofntamk, BIAR, mEwE—, iE— K%

1P24

[(#E] wEE% % EF (FDNPP) OFEHIC L 0 BE IS Sz e
HBO—o>DFEE LT, KM% E 7 A6+ (radiocesium-bearing microparticle;
CsMP) & PRI 2 KICRERBERL -3 H TV A[1], CsMP X — iy =7 a v v
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EZHiD, Lo T, CsMP OPERRARGBREZ A5 2 & T, FHEEFOF IR
MOMBHICORN D EEZDBND, CSMP OFERCAERBRIZTE SR EELE &I
Rax RHEED RSN TWVDEIN, ZRHIEIMEBHKITERELZ L EICLZHETHY | HBE
72 B IS H AL Ty, CsMP O JFUEHCAERGB R 2 B 6 M2 3 2 72Dk, EH o
IO TIEH AL, HESNDEEZ S &1 CsMP ZAEERIC AR L, EW OB
REBETLHZENNELRD, CsMP I, AT 5 Cs-134 & Cs-137 & O I FF#AT
5D, Type A Type BOL R L 2 00fENHLZ ENMLNTWD, Z0D
2956, Type A IX FDNPP2 5K N3 SHEICH KT 5L EX 6N TEH Y | FITEZRE um
DI DR+ T 5, 4 E1L. Type A O CsMP % Fifie 3 2 ki + & FEBR AT AL L.
FEED CsMP L B+ 2 Z & T, ZOAERMEOMEYI 2 Hig LTz,

[EER] SiO, & & 3 5 OB & RERE D ARSI L
— =TT 5 Z & T, FEKKL DAL EIT
> (K1), BN A-TZ22F2F v N—WN
WWEE, T2 kE» b L= —%MWE L, InE
SNTHAELEBL FE2EL 7 a—L&A X
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VX — B X #5r tgs (SEM/EDS) (2 T 1. L—F—BEIT L0 ok 7
L. CsMP & DB BRE 21T - 7, 2 - :
(F2 & EWUHIE - BBRO 70 SEM @ o 0 0 o DPRETOET
2 1279, SEM BlZIZ LV | ERIROKL 7 3R ST,
Thbb, FEEO Type A-CsMP [ZHLL L7, EAE pm O
BRI Dok 1+ D AR IZ R L 7=, EDS 2 X % je 0 Hr o #E
B BB O T E MR L — Y — 2 BRE L2 EE oMM
REFELI L TWEN, —HOILEOEREICEVNA LI
oo 2L, TEOHEBEEDENIZLLZODEEZEZOLND,
Type A—CsMP DA Ki#FE D — > Dt & LT, AEER & [
FRIZ 810, & 2 < B LW IRDFEE & 722 0 | Z 1023 mE O A il —
BREHCHE T 22 P LTABRSR T 7 2 — AnN%AEL, L AR L 72 B0 7

CsMP WA L7ZZEWIHIBERNEZ BN D, ? SEM 4 (fik#EIR D
DITHEHR 7 4« V¥
[1] K. Adachi ef al., Sci. Rep. 3, 2554 (2013). — D)

Generation of radiocesium-bearing microparticles derived from the Fukushima nuclear accident
INAGAKI, M., SEKIMOTO, S., TAKAMIYA, K., OKI, Y., OHTSUKI, T.
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REEITHUITSZHAVERESFHELCATPUREOREL L
IP25  (pisie v — Ok mosn. fE BB BE . Kb
BeH A
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1) Gelaro, R., et al. The Modern-Era

Retrospective Analysis for Research and

Applications, \ersion 2

(MERRA-2), Journal of Climate, 30(14),

5419-5454, Retrieved Jul 22, 2022,

2) Rulik, P., et al. "Low level air

radioactivity measurements in Prague,
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The temporal variation of plutonium concentration in atmospheric aerosol by high volume air sampler
SUZUK]I, S., SATO, S., NITTA, W., OTSUKI, T., ISOGAI, K.
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7770 Ry BEIEEFIAH L, 13Cs, ¥7Cs, ?°Ra BL N 22°Ra & & I E L 7=,
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KEFEXRBWEKOBEGIRZ#HEwm T 5. s0°s
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SCHR
Inoue, M. et al. (2022) Scientific Reports 12, 1781.

Lateral distributions of artificial and natural radionuclides in the Southern Indian Ocean and
Southern Ocean

MITSUNUSHI, H. MASHITA, K. INOUE, M. MATSUNAKA, T. INOMATA, Y.
HAYASHI, M. NAGAOQO, S.
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RI ZR T HOMEL RO FIZIIRARLONRH LB, ZO—DI 77—V Rb
Do 77— VLVIEEONTIREBENICERIR TR EEZNATEDLZ ENghoTEY
(1. £72., 77— L X2 ONMIZLFRIEMT 5 Z E B AETH DH[2], LIzhH-o
T, 77— LU afbFmicEfMm L, BHICEET L L) s g s 2T
X, 77— I DDSICEBWTCRIZEWRT 20 FL0BELZ ERMFfFIND,

2T, AW T, RI ® DDS ~OJSHIZmIT 72 &Emse s LT, RI ZRNE LT
77— L OB AERIEOREEBRET L E L, AR, EEEERE LT, L
— P —ICL D7 TV OERERZITS IO THRET 5,

(EE) /7774 F&ERFEELE LT, Ml AR

R FCL—F—%BHTILICED 75— - t/f*gf—
LU DB ERBDERET o1, EREBO  Fros- \ b
RIS 2 X 1 12RT, ST E O ARERIT

77774 NERKS0mg AL, HZEIZE[ WD
H, TN T ATEBR L, AEEFLEOIM
Mo 77 AN—L—HF— (JE 1080 nm, H 7
300W) 277774 MBS LE, L—%—
MINED T T 7574 Finb o-v 77X H 03872
TR =ML, AT L7 ¥ —T

wmLi-ob, mEEKI e~ N7 T 7 40—
(2iu§ui5;Eﬁ§otoh o B BRI B
[(FREEBE] HPLC XL DT DORER ., Co BLV Cro D7 7 — L OAERDIHER S
Nl RPHEIEZ, V=Y —BRBIELREIND 7 T — VU ARBICEL LETETH D,
—fEEIIC, L —P—RRBEETIEINGYAG L —H— (5 &k ; E 532mm) BLO
MEAHDOBRF # A DLOELEESIA LD B3], KFEOLI R T 7 A4 N—1
—H— (JKE 1080 nm) DA EZHWZEBEIZL > THLH@EICT7 7 — L U BRAERKAEETH
HIZEMNRINT,

Bk AV R

[1] Y Chai et al., J. Phys. Chem. 95, 75647568 (1991).
[2] T. Akasaka et al., Nature 374, 600—-601 (1995).
[3] H. Shinohara, Rep. Prog. Phys. 63, 843-892 (2000).

Fundamental experiments toward the production of radionuclide endohedral fullerenes by laser
INAGAKI, M., AKIYAMA, K., SEKIMOTO, S., OHTSUKI, T.
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BB — RN FEEN(IF)IC BT b HEROIEKFKSLH T KOFAIC XY JEUBRE 2>
SCIAEMHBREEN~MRAL T2 LEZOLNS, BIFICERVWIREZES 3220, #ENIC
RALZBEY ORI EZ L T 23 A7 BEHICBWTEETD 3,

AEECIE, MEBRERETN(LF 225 10 km BIN) TR L 7 BBEGURIOKCRGERD O @ {n it
B X OEERBR O R 7 & CITHEY) ~ DGRBS < X 2 ZIC DWW TN T %,

PREL L 72 BRBEURHIKENE O fE R, kool oSSR Sz b K
& DEEMRIRERE D D 70 WK &I L 7z R kI 113 B 374 J@ o UEYI G - R 23
FAEL . SO LETTICBEE ST 2 AEMHE L KR L 72, 72, BEHABICE O TO HofLE
TCROGDTHER T Nz F 720 WFKERHGZZBELT 77 Bk & o RARERABE ClX. O
HEIC X 2 & oFiii = L. OWFEITHE 7 &I X 2 BRI R T e,

TG AR B 5% C 12, y ARIRS T C Bacillus sp. L $kF DIRGEEEZ{To72 8 2 A, TN EKRZE
BEGRBEHCE b o7, —J7. 2V b=V (EWZ RN L Tk vwR)TIRZEFLRDBRE
Bl Iz, 72, BHNEBRRICGER T ZTo72 8 25, IFRNORK L L TGEIET D
LEREFHCRE)PHERICHE T 7,

INLORERNI S, BEN - FNTREEFOLL LEZEEMESI NS 2, FHRE CIIMEY
DIFEIC X D HEAER 172 2 A HEME D R S Tz,
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Microorganisms around Fukushima Daiichi Nuclear Power Station and

1 P28 radiation effects on microorganisms
OYuma Dotsuta!, Toru Kitagaki', Yukihiko Sato!, Toshihiko Ohnuki'?

(1. Japan Atomic Energy Agency, 2. Tokyo Institute of Technology)

There are many microorganisms in the environment. They adapt to a wide variety of environments, such as
soil, lakes, rivers, the sea, and even the human body surface and intestines, and build ecosystems. Even under
high radiation, and the presence of microorganisms has been reported after the severe accidents. At the Three
Mile Island Nuclear Power Plant accident, problems such as clogged filters, pipe corrosion, and poor
visibility due to the overgrowth of large amounts of microorganisms have been reported. In addition, the
presence of microorganisms has been confirmed in the sarcophagus and inside the building at the Chernobyl
Power Plant, and there are reports that microorganisms that promote the decomposition of fuel debris on a
laboratory scale have been collected.

At the Fukushima Daiichi Nuclear Power Station (1F), injection of seawater immediately after the accident
and inflow of groundwater, and it is thought microorganisms have invaded the building from the surrounding
environment. It is important to understand the characteristics of microorganisms that have invaded the
building in risk management since decommissioning takes a long time.

This report introduces the results of gene analysis and culture tests of environmental samples (aqueous
samples) collected in Tomioka Town, Fukushima Prefecture (within 10 km from 1F), and the effects of
irradiation on microorganisms.

As aresult of water quality measurement, the collected environmental sample was judged to be groundwater
with a short contact time with the atmosphere because neutral pH, slightly anaerobic and dissolved iron was
detected. Microorganisms (bacteria and archaea) of 113 families and 374 genera existed in groundwater, and
many microorganisms related to iron redox were detected. The culture tests also confirmed the redox reaction
of iron. In a mixed culture test with simulated fuel debris using groundwater, (1) continuous oxidation of
metal fragments by iron-oxidizing bacteria and (2) elution of iron by sulfate-reducing bacteria were
confirmed.

In the irradiation test, mixed culture of Bacillus sp. and iron fragments under y irradiation did not detect much
damage. On the other hand, pore-like damage was observed in the controls (without microorganisms). After
the irradiation test gene analysis was performed, gene mutations (especially deletions) were significantly
detected compared with non-irradiated cells.

These results suggest that corrosion mainly of iron in the buildings and reactor might be a concern, but

depending on the conditions, deterioration may be moderated due to the presence of microorganisms.
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SNTWD, ZrO2 IZERKT S O & Zr ST, EERIZH sl ¢
WO Zr0 S b MICIE 8mol% Y20s B EEN T pio™ | SEM image of
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F—7RFETHDH, BRTIE., oo RS, £/ 10000

C
WY T 4 —X—=T 4 7)Y AV —|Z XDk 1 hE 8000
B4, ICP-MS HIER R 72 &2 WG T 5, g O
(3] ABFZ00E B AR 7 O RF 70 B R B P IR S/ © | z
Bt s —n T B (S i LT R A
- AR R ) Sl AR T g T m "o w0 200 swe 000 oo
= N . 5 - Energy / eV
2 (R1-R2 L) I QMR BRI BESF T2 7 e 7T Fig. 2. EDS spectrum of
(R3-RSEFE) OXEZ=ZITEEBLE LT, particle from ZrO; pellet.
Analysis of fine particles containing uranium modeled after production in removal process of fuel
debris

T. TOYOSHIMA, A., TAKAMIYA, K., NAGATA, K., FURUTANI, H., TOKOI, K., TERAMOTO, T.,
INAGAKI, M., KAWAL Y., YOSHIMURA, T., TOYODA, M., SHINOHARA, A.
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(SZXBR]I[1] 42 &AT - FEH 2 BERB IO RIEE. 1155 5. p243-251,(1964).
Development of a method for deriving halogen bonding energies of At using gas chromatography

TOKOI, K., AOTO, H., WATANABE, E., WANG,Y., HABA, H., KASAMAYSU, Y., TOYOSHIMA, A,
SHINOHARA, A .,
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Sy BE AT RE 7R R R VR ICIE B L7z, MHFZEE Ik, Aliquat336 & F W 72 A I s

%5 Th 2250 Np B a R AT\ b, AMS B2 Th 205 Np (2%4 2 B ta 108
BEVNETHY . FRICAZEIE Th 726 Np (I3t 28R o m L4 Bric, vy B
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Table 1 ¥ABEHHISEERICI 1T D Np B O Th 7> 5 Np (2% 2 Br Y 4R

BEREEM) 7 8 9

FEREIE 1 3 1 3 1 3

[N (%) 89.3+3.2 81.3%2.4 91.5+3.3 83.5+2.6 86.7%3.1 82.2+2.7
Bumsr | (3.82£0.39) x10° | (2.72£0.15) x 10° | (6.71£0.75) x 10* | (3.6%1.0) x 10" | (7.20+0.27) X 10° | (1.96+0.08) x 10°

Development of high decontamination coefficient method of solvent extraction for isolation of Np
produced in Th target.

HOSOKAWA, H., SETO, A., NAGAI, A., NAKAJIMA, A., SAKAGUCHI, A., HABA, H.,
YOKOYAMA, A.

© —iREEAB ARG EER -1P10 -



1P11 AARSHE 2 A B66E A (2022)

TAEZFULEYOREBRS T 5%k
(P R T e i 1, JL R B 2 BRI R °) O AR & 1 I o B 2,
TS WG, BIRES

1P11

(# &)
TAEF L (CUAL) ETAT rBEEFRECHEHA SN OEEOREME LTHER I
TWd, INETOLEZA, TAZTFUVFRFIZONT, WRWELT / BLr—¥—2
WEEENTF AT ALIC L 2EFIERECBES IO A bR T v v, BB
MODOWRENPREIN TS, LrLaenb, At ZE5T{EAEY O 5 IRmIEZ
LUy,

T UGN ED —FTh A RMmMMBE M T ~ 4 )t 1 (Surface Enhanced Raman
Spectroscopy:SER) T 7' 7 X U HBIC L A EFHREZMA LIS ETHD, T4
bbb, EREFHICHELESFICH LTI UpIEL—V—2RKFTDE, &80
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LHKBEETIEISERSESN —UIROARN TR, TRAaLE BT NI U AE
Z 720 PUAL KIS DD 530em  fTITIZME R T~ VIR RS DS Z EITREI LT, FEA
IR A X —TRET D,

1).S.Ding et al., Nat.Rev.Mat.,1, 1,(2016).

Surface enhanced Raman spectroscopy of astatine compounds
TERAMOTO T., KANO,H. ,WANG,Y.,HABA,H.,TOYOSHIMA A.
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[1] Kayoko Shimada-Takeura, et al., J
Natural Med.

(2021) 75:532-539

[2] H. J. Evans., Nucl. Phys. A207 (1973),
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Production measurement of muon nuclear capture reaction for *?Co

ASARI S., CHIU L., NIIKURA M., SATO A., AMATO A., BISWAS S., GERCHOW L. F., VIGO
C., WANG C., MIELKE III C. H., DAS D., HOTZ F., JANKA G., LUETKENS H., SCHOELER K.
V., RITJOHO N., PROKSCHA T., SHIROKA T., SALMAN Z., GUGUCHIA Z., NINOMIYA K.,

YOSHIMURA T.
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[1] V. Pershina, Radiochim. Acta 99 (2011) 459.
[2] H. Arctowski, Z. Anorg. Allgem. Chem. 12 (1896) 417.

Off-line isothermal chromatography of HgCl, for gas phase chemistry of group 12 elements
SHIMADA, N., GOTO, S.
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[EER)
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Lt BT AT ABIRA RS EZFIH LT, Th-229m @ v #RELHNZE Y fH e,

[1] A. Yamaguchi et al., Phys. Rev. Lett. 123, 222501 (2019).
[2]Y. Shigekawa et al., Phys.Rev.C.104. 024306 (2021).

GM 7 E
Fig.1 i A~ MV v 7 ZAHHEEEZ W
Th-229m @ vy A B R [X]

Development of Rare-Gas Matrix-Isolation apparatus for y-ray measurement of 22°"Th
MASUDA, R., YASUDA, Y., SAWAMURA, K., SHIGEKAWA, Y., MIYAMOT, Y., YOSHIMURA, K.,
SHINOHARA, A., KASAMATSU, Y.
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Precipitation experiments of alkaline earth elements and speciation analysis toward the chemical study of
nobelium

OTAKA, S., KASAMATSU, Y., WATANABE, E., NAKANISHI R., HAYAM], S., SAWAMURA, K.,
SHINOHARA, A.
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[1]W.Sato et al., Physical Review B 100,184111(2019). (12 8 4 0 4 8 12
Velocity (mm/s)

Magnetic control of Lag7Cap3sMnOs by the introduction of Fe Fig.1 Lag,Ca;MnysFeo 0, D EIRE 1<

H. UCHINO, K. TAKANASHI, W, SATO e At
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[1] H. Shinohara, Rep. Prog. Phys. 63, 843 (2000). [2] K. Akiyama et al., ELPH Annual Rep. p.13
(2019). [3] A. Velloth et al., J. Phys. Chem. C., 121, 18169 (2017). [4] W75 &, % 65 [nlfik
b5 516w = 3K08.
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o

Stability of dimetallofullerenes encapsulating Pm
AKIYAMA K., SUZUKI, T. AKIYAMA K., SUWA ., HABA H., KIKUNAGA H., KUBUKI S.
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Fig. 1 MoOssbauer spectra of Sr(Tio.os-xFexSnoe.0s)Os with and without external magnetic field.

5"Fe Mossbauer spectra of SrTiOs.q perovskite under permanent magnet
NOMURA, K., TAKAHASHI. M., KOBAYASHI, Y., YOSHIMURA, Y, KOIKE, Y., NAKA, T
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