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BEEZRNSAIIICEITS 137Cs DRHEAERA

7R3 : Fan Shaoyan
ZARRE  BHEH H—
HEMFRE : fBH ER - BE RIE - 50 =5

2011 £ 3 ARRENREFE—RFHEEMEBEHICL > THREI NIz T L-137
(137Cs) ¥, BEROXLHFB T & D 137Cs DEEZ L. FMH T 67%. KH - MM - 28
m (PFU) T 22.4%% & T 7- (Katoetal.,2019), T o o#high o FifEi~d 137Cs
DBENE, IBIUA LA TIBAFOM IR EITTE L, BBRERGIZE=0.45um) & LA
&N L TEIEN S (Taniguchi et al.,2019), FELESICHNT 5. 1 10 EMEEEEH S
BADORRERE 137Cs BEBITXRIZ, ZAlT0.1-1.7% £ EH L7 (Fanetal.,2024),
DIEEWBITER L, FFEBMADO KX LEKBEEOR & CEKAEESH /Y ®/TJI|7}<»|LE
DEFBEEZONT, L L, EXEOFNIBEYERLD, BERE 137Cs REDEH)
PHITE L OEBEBRARBRERLE R > TWB, FEHKIFO LA AR OX L DOEKI
mED. AIBREYE & BB 137Cs OMEEICRITTHEORPTEIMVNEL SN D,
Z ZTHAMRTIE, BERAN 27 #Fr (FHERIAR6 A, TRI#A, BEREE
D#Eo 8 Rl 12 #m) OREIREDT —2EAVWT, AIIREOEEICH S BEYWE
TMADEE. &R EFBEORERE 137Cs BiITE L DERZHALNICT S %= H
e L7z Ehrot+FED. 1 ¥ BH7-Y ORREMERITE CHIIRE X, &R 137Cs
BITE%R. BEPKLLT —&, BERE137Cs BEZAVWTEINTNEH L7z, SHbazxd
RIZ, ANRE X OZACICH Y A)IIRBEEBE CERE SN/ BREMEBITEZ Y =a Xk
THEM L 7ce NEERMAEE K FREKEEEHY . BMEVERKREREEET 5,
BAMERKFRE k E. BRSO TRICHNIT T, A& & ITERT 2ERANH - 7=,
SORDRAIC L 2BEYMEDESVCHROTZEIL, K EQERICKRENT, XLHHS
EXEHICHE TS, kBEEXLEKABOEGICEDEENH 7o, X LICLZ2BEDEL
DIFBMRED kfETRI NIz, X LA LEKE CRdY F/vGallz E) Tk, k1ED PFU
(M, KH, #H) 0BG BVNEIATREDN >7. PFUNLBEBYEEZFS EE R
LNtz —A. X LdYENKYE CTHRIARAZ L) TlE. KEBEIPFTMRCERDOEIEH S
WEZATREN > TcTcdd, BEVELFTMEDN O DFENKREVWEEZ NI,
LA T 5 &R 137Cs @TT—.— F kK EAREVWVHRTREDN 722 EHDD
STz, FFICK L LIFARRIIZRTlE, BERE 137Cs BITEE k B IFBERIEDHER
& -7 (R2=10.57,p<0.01),
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BIBBE L —Y—D 1 DTHD 237Np/239Pu [RF#LL 1%, 240Pu/239Pu & EbRTIHE
IEWMBEZ &2 B Y (Kelly etal, 1999, Fukuda et al., &g fmhi ), BIERTO
Np & PuDZEEHDEWA—RE L TEIFoN S, AR TIL, BEENIER &ORTROR
I REERT D ETH) | & X SR IS, 38 D 237Np %° Pu @R (239Pu % 240Pu, 241Pu)
BEX° 237Np/239Pu RF b E Z D ERZBoONICT B &2 BIE Lz, FEDY >
T7—%FBL. W3 BT LICEMERBUNL 72, REXL 723300 1x 1 BREBE L. BiE
IRIT o T, BERZIE A 1T o 72 BHS DWW T, 237Np & Pu RED ERHHE (Huang et
al., 2019, Yangetal. 2024) %47\, SFICP-MS Z W TRE%1T->7-, BB TIIRHET
Mt > L (134Cs, 137Cs)BEDAIECHEN T H1T> TW 5,

ZER D 237TNp EBE X, B HEIIQR22 £ 2 A S 2023 £ 11 B) T
(0.08+0.02)~(0.16 £0.02) mBq/kg-dry. ®IH/II(2022 £ 4 B A 2022 £ 10 B)T
(0.27+0.04)~(0.79+0.08) mBg/kg-dry T& Y. RTH O £ (2017 &£ 8 AIRE.
(0.22£0.003)~(5.7£0.1) mBq/kg-dry) L RFREDETH > 7=, —FH T, I=H)IDIAIKHE
B (2018 £ 6 AH 5 8 BIEAY. (0.013%0.003)~(0.093+0.01) mBq/kg-dry) & ¥ £ 1
W@ o7, 2022 Eh 5 2023 E0ORMIINCH T 5 FHEW O LEREE(SSA, 0.069-0.12
m2/g) |3 [ 85 HA 00 SR PR HE7E 4 (0.0090-0.019 m2/g) & LB L TH 1 #7:h > 7=, SSA &
23/Np BE L 0BEBAMBABEBRRIZRSNEL > DD, L HKOKFTHERS L TW
=2 &ld. FHER D 23TNp BEA BN > -BERTH-T-EEZbND, I HIT, 2
NS B 1 2 F R D 237Np/239Pu [RF#Lb1£(0.33+0.1)~(0.4£0.1) Th V) | 2E% B
F25& 15 FHETIRIIZILIER ONAD -7, FLERPD 237Np/239Pu [RFEtL I, 7
PRHERE((0.16 £0.03)~(0.24 +£0.03)) & W HBREICE N 5 72(p<0.01), GF FEDKKET
Yo I ICH 1B 237TNp/239Pu BTkt IZ. 21 (0.41+0.01)(Yang et al. 2024),
(0.46 £0.01)(Kellyetal.,1999)TH V. FEWEKI D 237Np/239Pu RFELLIZ N 5D
GFERDEICL Y EL »7T-& T ENALNIZE ST,
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237Np CEREHA 2.1 x10°4F) (3, BMEBRFICL>CEBEDIHEICFEL. BET=-2Y 7/
DIFZEE INTWD, HEE, IIRBEEDIE (AMS) zAVW -ERBELTENBFIN
TWBH, BEDDICRHER R/ 7 L73 2BYRZENFEINTULAL, KRR TIE,
236gNp (EEHA 1.5 X 10°4F) % Z/8A 7@ & L, 232Th+7Li RIGIC & 2 8LED Al %
BEF L7z, 7L ZRAWIRETIR, AR TOITRTAR—7 v MLERET 2 [RERMER
5l &L TLIA a RIFEMYFTL () ICHRL—BOADBET 2 [FNEE2BERE] ME
C. F"ZELpan 236gNp OEKERET 2N H 5, £ Z T, 232Th+7Li KIS TERS
N5 Pa RIfirfx, URANAOKEEZAE L. AT ko8 % i+l L 72,

ARERTIE, BENY 7 LARRZAVWTERLAZFEHL (232Th 19 Img/cm?) Z#AL, B
LR FAT AVF B4 70 b0l 7L 44> % 3 REBE Lz, AEL-BHITRX/ILF—
40.4 MeV 3 £ 1 38.8 MeV I, 236gNp £k & HET 2 TxILX BB TH D, BEH, K
BdIckY Paho U~DEBENELCZAIEMELNH 720 ARICX—T v M amfE L, Pa &
Th % TK400resin T8t (DBt 1) L. ZDH% Pa s UsnEE (08EIl) L7z, £/-. %2
BMAERIGTENT % 232U 2 EET 570 . DBl & LT ThBoh o U 08 L 7=, DR,
BRDERBT v EZTLRTEERL, Si ¥ EFRHEBREAW: a X/ bAX MY —%
EHE L. 231Pa 3 &£ 232U DBEIEZIT > 72,

Z DFER. 231Pa DEMIGHER I NT . RICHEED LRMEIL 40.4MeV T 5.7mb, 38.8MeV
T49Mb TH 70 —H. URDD AR FILICIE 232U AREB I NF-H. ZF DERKEREIL
232Pa IS WMEZ R L 7o, ThlE, 232U A EICRTERARIC TER S N7z 232Pa (EEHA
1.328) OEZICLZLDTHDE I EERLTWS, 52, DEENED U B9 D 5 IEFRTE
BIAIC L D 232U ARIIFERINT. ZORISKEREOD ERMEIE 40.4MeV T 0.65mb,
38.8MeV T 0.42mb TH o7z, TNHDFERM S, 232U L 231Pa DATZEEEICL 54
RRIE7 L, B L < IZEDEBEREICH L Tl ThE W ENRBENT,
TNEEMERIH 236Np EXICE R 2 EZFTHIT 52720, a FRAEICMA T vy RAE. B
ENMICEL > TI/E o N7 Pa RfLE, U RIGE. &H#EA. Np REO RICKHEEZ &5 L.
ERETEICL 2REREKRE LR L7z, ERRISTF ¥ RILIEEHH (FP) TH Y. Pa Rl
25MeV fHEh b ERAHER S AL, WIERIZE+~3E mb TH - 7=, U RALHKIZH 35MeV H
LERI N, B+ mb OWEEZRL 7=, —A T, BHID 236gNp (£ 0.1mb BETH Y |
30MeV~40MeV DEFH TR ELRENRIETR N>, TDT EN D, 232Th+7LI RIS TIERTE
MERIOCHEERF v 2L ER>TEY, 236gNp DERIPIHI SN TWE EEZ LN,
LA LBAS, CORBRTIENp EX—=5 Y FODBENBS TH Y AMS IZL % 236gNp D
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AEZPHET S 236U e EDREEDERDN DL NEVWSRRAH LT LD o7, Lo T
236gNp OWTHEBEAN NI VWE WS RREHDH DD, EEOEEBIEZERT 5L, ZDXRIC
& % 236gNp &EHE AMS R34 7 & LTE L TW5 EfEmiT i o,
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Our studies:

Our international research group has been conducting comprehensive research on
radioactive contamination, radiation doses, and their effects in Kazakhstan since 1994.
The content of this research is as follows.

(1) Assessment of radiation doses and risks around the people near the
Semipalatinsk nuclear test site.

(2) Radon and atmospheric dust measurements in the uranium mining area.

(3) The effects of exposure to radioactive microparticles through animal
experiments.

Results:

(1) Radiation doses of the exposed have been estimated using archival data, Cs-
137 deposition and etc. Risks will be estimated. Most recent paper is as follows.
Stepanenko et al. J. Radiat. Res., 65, 2024, 36-46, https://doi.org/10.1093/jrr/rrad082.
(2) The results of the radiation measurements such as radon have been obtained.
From these data we made some advises for its protection and further necessary studies.
Our recent study of radon measurement is as follows. Tokonami et al. Residential radon
exposure in Astana and Agsu, Kazakhstan. J. Radiol. Prot. 43, 2023, 023501
https://doi.org/10.1088/1361-6498/acda4l.

(3) Animal experiments (rats) on exposure to radioactive microparticles using Si-
31 have been analyzed and found its uniqueness comparing with external exposure. Our
recent publications are as follows. Stepanenko et al. J. Radiat. Res., 65, 2024, 744-751,
doi: 10.1093/jrr/rrae063, Ibid, 66, 2025, 16-23, https://doi.org/10.1093/jrr/rraec096.
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Ken Inoue, Yasuyuki Fujita, Yuri Murayama, Shigeto Moriwaki, Nobuo Takeichi,
Yoshihiro Noso, Noriyuki Kawano, Masaharu Hoshi, Haruo Takeshita, Takuji Inagaki,
The importance of continued measures to prevent suicide among younger age groups
in Japan: Focusing particularly on the results of studies in two sides. J. St. Marianna
Medical Institute 2024, 24, 5-9.



Ken Inoue, Tatsushige Fukunaga, Haruo Takeshita, Yasuyuki Fujita, Satomi Kameo,
Masaharu Hoshi and Noriyuki Kawano, Identifying focal points to prevent traffic
accidents in Japan and specific measures proposed: Aspects common to Japan and
South Korea and suggested preventive measures. Medicine, Science and the Law 2024
Apr 5:258024241245873. doi: 10.1177/00258024241245873.

Ken Inoue, Kamila Akkuzinova, Elaman Toleuov, Timur Moldagaliyev, Yoshihiro Noso,
Nobuo Takeichi, Nariaki Fujimoto, Masaharu Hoshi, Nargul Ospanova, Nursultan
Seksenbayev, Systemizing international academic exchanges and the enrollment of
study abroad students and sustaining that approach: Seeking to establish further
cooperative frameworks in Semey and Japan (Kochi and Hiroshima). Science &
Healthcare, 2024 26, 1, DOI 10.34689/SH.2024.26.1.027.

Valeriy Stepanenko, Hitoshi Sato, Andrey Kaprin, Nariaki Fujimoto, Almagul
Kushugulova, Sergey lvanov, Peter Shegay, Viktoria Bogacheva, Alexey Petukhoy,
Kassym Zhumadilov, Evgenia Ostroumova, Hiroshi Yasuda, Noriyuki Kawano, Megu
Ohtaki, Satoru Endo, Aya Sakaguchi, Laura Chulenbayeva, Nurislam Mukhanbetzhanov,
Masaharu Hoshi, Internal radiation dose estimates in organs of Wistar rats exposed to
sprayed neutron-activated 31SiO2 microparticles: first results of international
multicenter study. J. Radiat. Res., 2024, 65, 744-751, doi: 10.1093/jrr/rrae063.

Valeriy Stepanenko, Sergey Shinkarev, Andrey Kaprin, Kazbek Apsalikov, Sergey Ivanov,
Peter Shegay, Evgenia Ostroumova, Ausrele Kesminiene, Alexandra Lipikhina, Viktoria
Bogacheva, Kassym Zhumadilov, Masayoshi Yamamoto, Aya Sakaguchi, Satoru Endo,
Nariaki Fujimoto, Bernd Grosche, Vladimir latsenko, Alla Androsova, Zukhra Apsalikova,
Noriyuki Kawano, Masaharu Hoshi, Comparison of external dose estimates using
different retrospective dosimetry methods in the settlements located near
Semipalatinsk Nuclear Test Site, Republic of Kazakhstan, J. Radiat. Res., 65, January
2024, 36-46, https://doi.org/10.1093/jrr/rrad082.

A. Bagramova, K. Zhumadilov, S. Endo, T. Kajimoto, A. Sakaguchi, Zh Zeinulla, M. Hoshi,
Simulation of gamma-ray registration efficiency of a HPGe detector with PHITS. J.
Radioanal. Nucl. Chem., 2024, https://doi.org/10.1007/s10967-024-09839-2.
V.Stepanenko, A. Kaprin, S. Ivanov, P. Shegay, V. Bogacheva., S. Shinkarev, H. Sato, N.
Kawano, M. Ohtaki, N. Fujimoto, S. Endo, A.Sakaguchi, E.Ostroumova, K.Zhumadilov,
A.Kushugulova, M Hoshi. Features of internal absorbed dose microdistribution in
biological tissue irradiated by 31Si02 microparticles compared with dose
microdistribution from exposure to 56MnQO2 particles. J. Radiat. Res., 66, 2025, 16-23,
https://doi.org/10.1093/jrr/rraec096.

Inoue K, Seksenbayev N, Takeichi N, Toleuov E, Akkuzinova K, Murayama Y, Noso YV,
Fujimoto N, Hirabayashi K, Kawano N, Hoshi M, Chaizhunusova N, Shabdarbayeva D,
Ospanova N, Moldagaliyev T. The study to encourage cooperation on suicide prevention

measures worldwide as well as in individual countries: Devising suicide prevention
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Publication in 2025.
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Pseudo isotope dilution as an approach for quantification of Np-237 in environmental
and biological samples by ICP-MS

Plutonium in the environment is a well-known tracer for contamination source
identification and for study in biogeochemical processes of radionuclides. Another
transuranic isotope, 237Np ( t1/2=2.14 x10e6 y) also has great potential to act as a
tracer since it has a similar behavior of 137Cs. However, 237Np has presented limited
information in the environment due to its low-level radioactivity and great challenges
for its analysis. The challenge for its analysis is mainly due to the lack of suitable Np
isotope tracer for the quantification of 237Np.

This study carried out for the determination of the 237Np activity concentration,
237Np/239Pu atom ratio, and 237Np/241Am activity ratio in the reference fallout
material by using the pseudo isotope dilution method with non-isotopic tracer 242Pu
developed in 2023 ERAN study (Qin et al., 2024), and validated the evaluation value of
237Np/239+240Pu activity ratio in global fallout. The 237Np and Pu isotopes were
detected after being separated and purified by using anion exchange chromatography,
and the 237Np activity concentration was quantified by using 242Pu as a pseudo
isotope dilution tracer. Four sediment SRMs were tested to validate the analytical
method with sufficient accuracy and precision for 237Np and Pu isotopes analysis in
environmental samples. The activity concentrations of 237Np and 239+240Pu in the
reference fallout material were (25.9 + 0.6) x 10e-3, 6.98 * 0.04 Bq/kg, respectively.
The measured 237Np/239+240Pu activity ratio of (3.7 = 0.1) x 10e-3 in the reference
fallout material excellently agreed with the estimated value of global fallout. The
237Np/239Pu atom ratio of 0.561+0.014 is higher than the average global fallout value
of 0.41 £ 0.10. These results highlight the necessity of establishing the regional
characteristic global fallout value for assessment of potential impact of radioactive
contamination in the environment (Yang et al., 2024).

The comparison of 237Np/239+240Pu activity ratios between the reference fallout
material and the surface soils in the past decades indicated that 237Np showed

stronger migration capability than Pu isotopes by showing the decrease of



237Np/239+240Pu activity ratio in the soils over several decades. The characterization
of 237Np, 241Am and Pu isotopes activity concentration and their atom/activity ratios
in the reference fallout material was crucial for establishing a baseline to assess the
possible additional inputs of 237Np, 241Am and Pu isotopes into the environment.
Publication

1. B. Yang, J. Zheng, G. Yang, N. Qin, K. Tagami, S. Shigeo (2024): Characterization
of typical transuranic nuclides in a reference fallout material using SF-ICP-MS. J.
Environ. Radioact. 278, 107506.

2. N. Qin, J. Zheng, G. Yang, K. Tagami (2024): A comprehensive survey of
reference materials for their use in quality assurance for the determination of Np-237

in environmental samples. J. Environ. Radioact. 271, 107328.
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B. Yang, J. Zheng, G. Yang, N. Qin, K. Tagami, S. Shigeo (2024): Characterization of typical
transuranic nuclides in a reference fallout material using SF-ICP-MS. J. Environ. Radioact.
278, 107506.



P-24-06

RMRFHRUFERD - OBEIT R PBRHMERSETRED
= R EBE FiE DL

HrsERE - mN 22—
2AWIE RO &
HEMRE | B BE - TE @A SA #H—

. AR
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TIEE O R 2 BRERRO 72021 H IR OBERSTREL Z 518 L TL 5, Rt KamLAND2-
Zen EBRTIIBREB/MEE LTRYUIFLYFT7RL— b Y FL - 3> T 4ILLRHEK
RZ#AI(Bis-MSB) 7% & DB & B UL 5 5TBIN H 5, TNOBFEYPICE FN 5 RKADEH
ERSTURREICL 2ESHPHES I FILICARD Z & B 238U  232Th ICOWTEED LR
BATEHONTWVWSE( > FL—2 37 4ILAICDWT 238U,232Th &4 10 ppt R, KE
ZHAFIZ DUV T 238U 1 10 ppt, 232Th 1 30 ppt ki), AR TldERIKLiEZER L., B
VI OIEETTSR % ppt LNIUTRET 2 FEOHILZENE LTWD, 2024 FEIZ. Th
FCOMFERRCTHEILLIZ >V FL— 3> 7 4L LAFOBEFEREYED ppt L ~NILTOR
ENIAEFEICET 2mN e K LI, BRREBEHFOREMREYENTICOVNTIE, £
FEIERED 238U, 232Th A EDBIZEL NILTH D 10 ppt L NILDBIE TIEBEER WD
Eaml, [LWEEE (5 ppt Ao 370 ppt) L HRIERZ (0.1 g A » 0.5 g DEFH THEATE 5[
INE % KD 5 7= ORMEUNEERRZ 1TV, 8 on7zBUERIE 238U #° 93.5+4.6%, 232Th #°
95.1£84%TH 5 Z L& RE LT-o MROEHMERREZIZICEAL T, BRAMFR, B
ERLRDRERERAITIITHMYEN LU LEEL 2D, &5 o ORIRORRELRA & BAER
MYBOEREZ L TWEWI EMRDMY, M ABnER I EAHIBAL 72, BETHEREY
ENELVZUVHBRROBEREBHICOWTY = AT a4 vk BWiiiftz stz =
A, To& DFEE S 238U 1359 150 0 1, 232Th I3 72 0D 1 FTEBT 2 Z & A TE,
238U ICDWVWTIEEI HICH E LTOEBABDETH 51 232Th IZOWTIEFEREBEZ BT LA
ILTOMALNHR Sz, REELELS| EMEMCFEAORIL, B L M ERFERLYE A
EFEROREL T L TED S,
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DY NEMICRIRT 52 & T, TIVT 7Ny 0777 Rz 1LHHER L. P ERETOD
RIBFRHEFOBZERANZERR Lz,
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TIVIT TRy 777 FRIERELEDH LN TOARWS, FHXOBRE BRI TH S
222RN D BALEBEMTH D, £D1D. BIET Y FL—X—1RHIBOBKREM THDH X T L
ABRBRNENSBIES > FL—Z—~D 222Rn OMEELES 2786, X T L AREBKNEE
ICHRNYT7THSEVOH > — b &Y & S ICARANCEE ST EBENBE WL & A5
NTWBREMTHD PTFE > — b ZEF280EZ EHEI L TW 5, 2024 F£E (L, LED ¥R (B
— 7&K 460nm) ZAWT, PTFE Y — FORFEZEZ DKL L TRE L7z, LED IR
I, AT 2®E > FL—%— (BC501A) DL —Z7FRTH S 425 nm [T H D% EIR
L7

[fER]

PTFEDEZA01mm H 5 6.3 mm £FTEZRBDOREFERZBEL-ER. PTFEDEXH 2
mm &Y AKEWBEIL REEN WO%UEE+DICKEL, BRE (FRILHLYI7OR) &
HWMBZEND Z & DD o7z ZOBERL O, BRES Y FL—X—RHERICED PTFE > —
DEXE2mm ERE LT,
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TEFORZRBLIVIAVRIL, BEERRICKEAFEELZEI DI ENAONTWS, R
HERIINF—DBAEXXBAONEEZEAL, BERMIEZRAVWSZ L THEFDRR
ETVHRDXRFEEDWMHNBERATH S Z ENHFEINTWS, 72721, BRI N/ REULIR
LDNTHEY, BEMLT I v I/ X%2db, HERRZCPIVROEEEDTEARIIONT,
XRF DEMTH 25 E D DIERRFTTH %, AR TIE, R4 GHEKROTEARNIOWT, £
BROWEIVRFLIVERELRE, MRBEICEET 2FE0EEEZEMNE LT,

TEAKRICIE, FHREOM TR N7 118 & TEFAHELEYE O JSAC 0411, GSJ) CRM
JSO-1, JSAC 0401, NMIJ CRM 7302-a, NMIJ CRM 7303-a, GSJ CRM JLk-1 &5t 8 @A WL
T BB LI-BEBS N Y LAHAWNIATVERS Y VLR R7E (BN) 298 ICES
L, iR ERAOFERARE Lz, ZoBRERANE T EARNZETRA L, BERMIEDOR
ERERICAVW, WIhoREICEWTH, BFL7- 0.3 g ZMERKE (3 tonf/cm2, 3 7fH)
L, 10 mm ZDgEH & L7z, 1 ESRHI D E5RAIZ 3 DFR L, & X FRXRF) DT ICH#E L 7=,
RBANRFZENT 2L F—DERIRE X 120 E (Epsilon5, PANalytical) (CHWT, =X
K —/7 v b# Zr, Mo, Al203 Z3ZEIR L, RIERMEZ 3 7% 3600 #, &3 600 ¥ & L CaHAIL
7=

JSAC0411 TIEHERB LV IAVHROFTIECSEEBITEINTLWAEWZ®, ICP-MS F%
BOLWTHREINTLWAXBEZRAWT, ETRDEHTREZEHL/I-L A, BRRDOBHT
BREIE 0.3 mg/kg (FHEESRT 600 #) , 3 VR ORHTBRIEIX 0.5 mg/kg (FHEFHE 3600 #)
EoT,
SEPAE L7=ER 0 5 5,1Sd-3 CAlJIIEEY) Tl AsKB #12' Brka #212, SnK B #12' | Ka
BRICZART PULFE LT, INMDIZOWT, BENBOBENTY 7 b2AVLWTE -7 DBEZ1T-
72 ZA, SVHENS LWMENE SN, Sn (C2WTH XRF TEE L&A, ZoakHC
BWTIF,1879 mg/kg &N T L=,
BREDRZTIE, BERMNEZAWVWSIEEED AN ICP-MS AIEEE —EL 7=, AR TH
W74 IR O BRI L T, ARSI PLFSEFBEL, BEREZEZBVWTCEET S
BE, 2F5 ~ 250 mg/kg, 3% 25 ~ 60 mg/kg DEIFE T ICP-MS HIEE LT WME#R S
BT ENTE, - T, BERNES K CHENREIRE% B UL 7RG (E L XRF EEAHTH
BN THBZ LRI NI,
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A Sr i, MIBREZ R U JICB VW THEFFM EBELZETHSHH. B AT DLF
DEHRENEHTERAZRVWEREA A2 D70, L VBETRELDITENLEENTLS,
TR T, BRI E X -7y h& L, Sr %z CaPMDTREDEET 2707 A BN 7 L
EEMDET D SIRERC 2715 L MA-g (AR{EFTE, LT P-MAq) R 7-iEit
Sr DA EEBFE L7z, WETIE b L —+H—Sr-85. Sr-90, Y-90 %fEMA L. {b3oHeeERiE (1)
Srik&. (2) Sriegt. )Y ¥ 7, OREEITo T,

T iEGRE (BRlE, 1997) (ICHAR L -EEEka MENARE L. A BIRERA F VB
ETP-MAg ~D Sr REERRZITo7/-L T A BilEA F VEEN 12.5mM UL ED & = 4 FFfE
DR TAERT Sr D 90%LU EHMEURTE 7o, WEEA 4 22 12.5~100m M D& THEE A
FUEE L SIRERE OMBIEA S NN - 7= CBKDFHR AT A 4 > BE 1359 25mM),
B A F > &R LAWVEAD St NERIL, 2 BREOEHT 10%, 4 BREOERT 19%TH
5720 P-MAQ IZ Sr AHEIRIICEINE ND A H X LIFHEAZRETIEA L, BEX AT
TLELTHABNY ILICREINDBIZ Sr A Ba LBELZABIMNAYFILER
5 TREICIEINDG LHERHEINT, ZNIEHRE TIERCUNNE EERA 5D T, LIEIL SriY
LT 5,

Sr UEEER A EROEK (NEREX, NERERMRES) FICEAL-EZA, SrIEX
DREL#BH -7 (719.7+4.0~94.0+£2.9%), #E#HEKE AT SrNEEREZIT-72HER. Ca
ERE 0~20mM DEE T SrUER($ 98.0£1.6~79.7+1.0%DfE%Z R L. CaEE & SriEXR
ISBVWEERIA A o7 (BKDOFEHNNA Ca BE XK 10mM), kR o Ca 2Bz RIICAES
5ZETP-MAQ D SHNEXREZFRTESEEI NS,

EAGER OIBEEEKE 0.1M HCIABZICAR L., SrNERICRAL 4 BREE®RLZE A,
Sr A 90% L LINE & N, INEFIESAREARD SOBEL. 2M HCI AR F T 60°CIcE L Sr
% fiBE S U7z, SrRBER IS T0% Th - 7=, BRIRET 2 BRI EHEE L. Sr-90 AEE L Y-
90 MR L THEMREEICA B F TBUL, ZTDE. AR HKBICHILERAERICL Y Sr &Y
ENBEL, a2 UBRA vy PUTLELTY-9 ZEURLA (Y 2> ), BREDLEER
x4, |EBGHR7A—HU >4 (LBC-4601, Aloka Co. Ltd.) T B #BIE L7, Y I/L¥
Y OBREICEITD Y OEINEIEH 60% TH -7, Y DREUNTEIZE SICHEARETH Y, L
BAEMRDFEDITRICEY EUNER ENRAEFNS,

AEEREH GRRE 100mL, 2% %2BL- Y OEIUNE 40%, EBG AR 7A—AT 2D
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90Y FHEZNE 30%. AIERFR 60 ) ICH1F 5 Sr-90 BE D TIREE X, 0.23 Bg L-1 T
Hote, S, BEEEED LS HBREEHRET 2 - & T, RETREES 0001 BqL-1
HTFIET 22 £ BIELTLD, A5 EORAREHREBEER L 2 B (SroUUs & #
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S2TW52, 0v BB BERODBRRICE>TRA BNy 77T FeERDBDIE, BREIROFERENC
BENDHMEBLEBIAERMEN T, BpptLNILDTZY - MU T LOTKYEEZ B L Tk
EARCHELT DRENDH D, AR TIE, FEEOHERZTICL CaBEOREANEZITY
ZEDTELEHZRRT 5 & x2HF0REICLT,

FEEICBWT, M TVLAREDAEBNIRLETCH>1-Z LDEREZBRET 5720, B
EEEZ ONARERMERBZ class b LNILD 7 ) —> 7 —XIZHB L, REMERE DB
R LTce 7 VvALALNS I LEDITS D102, BEEICK D0, BEICLZ2DBTIEON
VO TY RRAEHCIZODAEZR LT, ZTDIER, IXTOAEICEWTT 7V 7R
BOFEIBEL /Ny 7777 FLANVSELEE, B OERIZICE T SFRIIBRETEL
& HERR L T2,

HE)—DODRBIET NV VLDORINERZEFHEISHET 2FE L L1, BEIREE L, SARHRICEE
T2 M)V LEDTADBRAICERTE 25FEZE WD, 7O T LGEAILT T LA
FUNEEETEENDIABRTIE, BEICLE2T7 700 Y T LOREHNBEES N, [EUNE
METT T EPBEINTW , AARICEL > TAFVBRES L URMHDORICE T 254 R
FHEEZERL, TELTHVENEZES Z EAAIREICE > T,

BMESTREZRMEOBENER TE/720, EEEDANE TCALELRBRLAMELONTLE
Mo TERANOTEYREZBE Lz, 7 vibhLy T LmERERST 10em, AE1cm D
7774 MEBICAN, —mEh SIERERL S € TR ORITSHREAHRT 22 L HEHNT
Hb, BIUINTFEROMF: - DBRIFERVEBIEICE 25 - RMEHTREZEITL, FFFEELEL
THRERBICEENDITMYEEZBOANE LT, TOMRR, BRENOEEIIFEELEbLRW
ZEDBHLMITE T,

COWEREER LI ZA, 77774 MEBOMEN+oTa <, HIBH, L DORPEAN
NH>5HEDERE-STz, TN, SEEICHEILLAZFEIRORBELICL > TREEMENR
K- FBICL2PEABERTH D, COERICEOSLVTHRIREZIHBOSME(TH S
L, BREMEMNAZRERFERTH S, REEUEICIE, BEMEOHIRBEZERL THERD
RITHRAERT LB TH D, INHORERIE, BAERFRFOBERN L L CEREE



RTH D,

EN
. aff

1. "CANDLES-IIl detector: Low-background spectrometer for studying neutrino-less double
decay of 48Ca”, S.Ajimura, K.Akutagawa, T.Batpurev, F.Doukaku, K.Fushimi, R.Hazama,
K.lchimura, T.lida, H.Kakubata, K.Kanagawa, S.Katagiri, B.T.Khai, T.Kishimoto, X.Li, T.Maeda,
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Y.Tamagawa, K.Tetsuno, M.Tozawa, V.T.T.Trang, M.Tsuzuki, T.Uehara, S.Umehara, K.Yasuda,
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1069 (2024) 169982.
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AIRSAUREORTH, 7N b= T LFFRBLRBSTESHE LSV O TERTNEK
BTHb, £/, 137Cs L 2R Y £VERBOBEMEY L LFHICHENML S <. £YHER{LF
MhL—H—¢ LTAEREEZONT LD, 1960 ERLUE, BEDEK, HEBEYEFICEEND
7Lk =7 15(239,240Pu) DEIE A TTHhN T & 72, 137Cs & LB L THEAKT D 239,240Pu SERE
DT —ZIFD VWA KBIHAEICZ WO T, BAREEKFD 239,240Pu ICEB L TZDE
AR L CEL, BEORFEMREOEREE X 5 LT, RETHEKE L HEEYOMREER 1L
BEETHD, COMBIERZEHT 572012, ENTODEREAEAINTE/, INEXT
OMEDE N TIE, 137Cs 2/ RE L THABORRINT —2&2@d 52 &i1ck) . BALHE
[T ED T ORRBRBMOFKHENIED AL NEFEHISEWT EADD 272, 51T, DB
FREITES L HITEIMTE 2 A DY, 137Cs ILEBHBEY TRET 5 T EARBEI N,
SEl35R ERRTB A A L 239,240Pu DK B OB OSEICEB L CHREBICE TS
239,240Pu OB EERZBONICT 5,

BRNTICER L 72T — 2121994 F£h 05 2022 £ TEERZTHARNED 10 E R CHEEAR
LEfETHD, TDT—RIFBLFDHR—LR=Y TRERINTWBM, FEAD HAM 57—
ZR—=2Z% ERAN T — 2 R—=Z PR S LT B,

HEEICBIT D 239,240Pu DEB AR T 12010, EANRMEIL [239,240Pu HYEEME
BYRCTEREICEEL TWDA] THhd, ZORBEERRT 572012, B/K CBEBE LK), #
YD 239,240Pu REOREZEE % AT, BAKFD 239,240Pu ZH)LXVEE TEL T
HBHHEDOMERN R S 7zA, 1000m LURTIE, LEBI/NS CHFED L > FIFRW =84
Mot HEYHDIFEIE, 239,240PuBE T St.3 & St.8 K ITIE, LB —E CHEZLIE
R INGD 5Tz, 72720, ERBKEARAREDXZVEBE L TIHRDDERAR SN,
239,240Pu DEEK L B DB D B 1 DDERFEEZ KD, T DEEZRANT=, BN ITON
FeESILFE CFBZE 2 RS § . LBEHROBEREDXWVBEHEBYZRE, JAERN T LD
FEIIHDZEDDN D, —H, FELOBEMRIL, 137Cs £ E7% Y (137Cs DHZEFRE DB
EHITHBERELIENT 2), REDHEIM & HIZ, 239,240Pu DHEFREILEDT 2 Z LA
h o7,
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Hirose, K., Onda, Y., Tsukada, H., Hirayama, Y., Okada, Y., Kikawada, VY., 2024. Chemical
implication of the partition coefficient of 137Cs between the suspended and dissolved
phases in natural water. J. Environ. Radioact. 278, 107486.
https://doi.org/10.1016/j.jenvrad.2024.107486.

Hirose, K., 2024. Review of the sources and behaviors of plutonium isotopes in the
atmosphere and ocean. J. Environ. Radioact. 277. 107446.
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BEE—RFHHER BEE—FRF) Tk, 2023 £ 8 ALY, MRNTHRELIIFLEK
b SRTERERE (ALPS) STkt 52 & TE Ut [EBK] #BEICHI L TW3, RE
-14 (14C) &, ZDFFEL ALF+HHITEVL OO, WEBADKE IC & > CREEMABRS
NBHED—DTH2, L, UCDE=KY Y 7 FRMBOAZENRE LTH Y, BHEE
Wk T k%, §74bHH DOC (Dissolved Organic Carbon) Fd 14C (DO14C) BE
HEHBE LT WAL, BEREEIZIE. BEE—EXOKNES 2 F LN TOERRE DAL
Lo BELEOBEYOREICE > T HED DOLAC Mfa S N2 AIEEM L ® %, Bk D DOC
D—EBIE. FBKDIERICHA THUEOHR IS h Tz > TEERBICE E X2 T EAHON TS,
BEEDERICH TS DOLAC HAEAIBIEL, ETNMICL>THRET S 2 &k, MIBAKKHIC
#5 14C BEZKOL AL E &Y ERICIEET 5 & & 610, 14C BREORBOLTFHICHE
O ENHTFEIND,

FHETIE, ZDE—EKEMREE LT, DOI4C OF—ZHEH R 5N TWBILRFEFIL IS £
Uz 0igalRIc BT 2 EREBNKF O DOC HHD 14C RIALELE (A14C) OO Hm=RET 5 &
EHIT, EBAKDOBHEFIR TCOREE—RFEEILTD DOUAC REDATHZROLNIC LT, &
ERLBIE TOBEKFARIL 2021 £ 10 BAn 2024 £ 4 BICHh T T, BEE—RFEH B 2~18
km OEEBEICH 5 5 BASTHEMR [FHEH] OBpHEB TRz, LR FEOLETO
7 — &I, Otosaka et al. (2024) ICK ZBEsRT —XICMZR T, 2021 F 1 AH» 2023 F8 A
ST T, ARG (B L P [AL W] O 4B TER 28BS0 0% AL, DOC
BERY DOC-A14C 1, BAESEREL TELOEREICELIR -7z, E/KFO DOC-
A14C |F. Otosakaetal. (2021) O ETHILIER, RRAFATBEHEFDOY v T IL R T
— IR/ OMEEE (YS-AMS) TEHAIL 7=,

FEBAKFR DOC @ A14C & DOC BE & DBEfFR, H. AR FFDZ L DEAIRD DOC
IZ. RECEEIN/HFEL DOC LREHKDE L DOC D 2 A DEEYE L TiAYT S
ENTE e, —A T, BIBC. BB, ODRERIIRY 5 —2BDEE R TIE, BEEYP
BEMBEYZERREETDEAOND, FivDHL DOC AFET 5 2 ENTRINTZ, BEE
HIZH 172 DOC H'KF> DOC D ALACEIL —248 ~ —170% Tdd > 7=, AIRKHHFEID 2022
F 10 BD DOC-A14CEIF, K2 ISRTERERICH L THRAT 0% EES <. ARERD



14CICL B EDEMDOAIEEMEZ /R L7=A. IS DO14C OREEMIE 0.01mBa/kg 12E
TdH > 7=, ALPS LB/ D 2024 £ 3 BICH 175 DOC-A14CHE(IL 2022 FEITHENRT
1B, Bi-7mEEEMIEoNniah -7, 2024 F0ERIIL 3 BIEH D ALPS AL KM #AfE
1~8 BT, 2R EDHZDRRICEVTIL, MEICH S DOUACIRE DOEIMIZMmMEH T/hE L
EHETE XNz, BFERIC & - TE SN DOL4C DBITEIZ %, $BIEEEE TV (ROMS; iBK
fEER) RO BFERRET L (BEC;, kFBEER) THIEL. RBEICEHS % DOL4C BREDE
BIFWHRE L TERATAHFETH S,

. WX
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BEBAEBFEET NV EEEL-EERBHICE T EKEEICTTS
BEJIRETIVE 137Cs KRB F Y F DIREE

WHIZsRE &Kk F
ZAMRE D E2E KE

1. R
MROERE B
BEE—RFNHEEMELCLY KFICHH SNz 137Cs DEL, RIEDHFLT 10PBg &
HESNTW3 (Teradaetal., 2020), LA LADSERBFEORTHRE S 7 U F IZREERMED
KEL, BEERNT — X %583 51213 15~18 PBq Y D ASHEANE L N3 (Aoyama
et al.,, 2016), KHIERIFZDF v v T%BHERL, BEPBEHETNRICKIET L EBET
TILDEHEEIC & ViELEICEIXRIN/: 137Cs ODATHRES F U A A2 BIEBET S & #RREIE
ELTWa,
BORDF v v TIIERRORTBEEICNA T, BETORIETEN NS THB SN
5%, BEICBELWTHHMENABET VAL ILEMLEBE L EZONSED, THLZTHARET IV
TBLDOBKENBEICBIRTELZDN, £2T 2024 FEIX, KRETIORIEICERY 2E
FORKET —2ZFRTHEEHIT, BEIRETIVICL 2BKOERMEEIRIEL 7=,

B LEEKET — X DIRR

R[RTIEEFIREAMICL YV BLEOIREZER L TH Y, 2011 F 3 AICIEEREN 1102 fit
& (2011 =3 B 7~15H) &EEN 1103 v (2011 &£ 3 B 22~29 H) Z#AMEH TEHE
LTW3, LhrLENn, BKSERAIZMETOREI N SITHNTULEL,

[RTIE, [RL—K—ELEMEFOT —2%ZAEHET Lkm UAICEH T2 EBROKEKE (7
TWE) ZERLTW5, [RL —X—IF¥EHE kM ZAN—F 5D T, BEISTHNILE
FoBKET—2HBELND,

FEMEPRFEFEEE JAXA) 72 12 L %5 GSMaP (Global Satellite Mapping of Precipitation)
&, BEOANIBET — R lAEHE TERSINIZ2EKEKT — 2 TH %, BEREIT 1 K,
BERELLIETHY, AFRPROABROLTBELORRT — X458 TE5, BELOME
HT—XRTHELIT 231520, ARBOBKENTEBRATHY, AT TIIMELLT
—XEERA LT,

BEIRET VL 2B EEKEDERME



HESRET/ILE LTWRF v.5.42 (Weather Research and Forecasting ; Skamarock et al.,
2019) =fEAL, BLEKEOBRMEZ AT, STEEBIIREAR L Z DRAEHT, 5kmig
FCEA 193xFEIk 203 nEEHE & L7z, 5tEIX 2011 F£3 B 1 HZ=MmRzI& L ¢, 11~31 H
AHMEAR & Lize AT —2 & LT, MODIS (#FF), &BE&EN (FNL/MSM), BE&
E (GHRSST) #fEA L7, sTEFER%Z GSMaP 7 — R LB L-& 25, WEBETILENRT
AZICKVIBEIIHEEDOD, BIL THEKARNY FOFEIZIZFWEICTAL W, LHhLA
Mo, STEINZBAIRIEERBR L VEICE > TW o, 2 ORUSBEED T T ILEEEZE (Kajino
etal, 2019) ICHHERTE, ERIHLBEL-AIREEDL H D,
FlEMERBELFTERMZRRL, BLEKEOBRBEZISIIEDIVENDH D,

=A
. Af
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BEBSEET — 2 R— X 2 F A L =B & E O £IKENE 5276 D fFR

WrsesRE - JBiR RE
ZAWRE EE KE

. R
BEE—RFHREREA (FINPS) FHIC KLY BRBHICHE I NS> 7 A(Cs-137) 14,
ERFFOBESEATEREAD O, HERBORVWKHEAR T — L TEHY FBEEBEZREAL T
HABICENEL TWA I EPBESNICH D% E (Aoyamaetal., 2017; Inomata et al., 2018a).
BKEREZRS FL—H—E LTEWTH S, MFHEZEDOREZLIE, FRECZ0YElL
FREICL Y BB DTDICBID"ERNERD Z ENFEIND, AR TIL, BRIERGTEE
T—AR=2RPEZRY I T—2%ERBL, Cs-137 & Sr-90 DWW T DRKZEHEAEEIZ DO
T Z1T> 7=,
AR T, BIERETEET — % X— X (HAMGIobal2021) Pz ICHESINTWE T — X %= 1fE
FA L7z, Cs-137 fEITEE CILE ¥ % 37 #IBICH B L THTZ 1T>72hN Sr-90 O 7 — 2 #h D
mWTH, Sr-90 T2 OWEFIHNEZ L BARBE RO E LI KFFGDEIC D W TRITZIT
> 72, BAEIZDOWTIE, FEK (~300m), EEBEHZK(300-1000m), FRE7K(1000-2000m),
EEAK(2000m LUR) 2T TR A {T-> 7=,
HABREKD Cs-137 REDRMEAEN O 5. FINPS Fim% D Cs-137 D BARBA~DRA
& 2015/2016 EFTEEITRIMERICHD L DD, KIARE L TEHEIOEICIZR> THEH T,
BELEMD 7 7 vy APMEEINEITTWD Z EAREI NI, FINPS B3kd Cs-137 & Sr-
90 (% 2011 F(ICT TITERBKICEEL TW =, 2000m {FiLTlE Cs-137 & Sr-90 XU Z DL
DIBIHHERI NI, COREVCLOENMICIE, REL O TE~DEIXREHIC, B2 TICLD
BYMBOREBEOFZEDAREMLLH D, 21990 ERFIEICIZ. EBKTHLEINSDEEDIE
IIDFER TE T, INED T Z M LR, BARBRAFHL T, 1990 FA0 o4 R b DiF
OO NIz £l A X2 b UBMARD O o EE TIEHETE S N7 SREBEILBUREA K
N

A
. af
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FMPoORFEIVROBTERE

mrsefiE®E - KA BT
ZAWRE EE KE
HEWIRE - BIR RE - 3K F

. AR

A
. aff

[(BEMIERERFHERTABEIL DFRERE 22 131 ABREPICHRE SN, 2011 FIFERD
KETH 131 HAHROKEHERR O EE[E A LA -7z, Muramatsu et al. (2015)I3BEERN
DORELIEFD 1291 1o 131 ETEZHR L 72A. HEMRIERENTH 5, KR TIL,
HKEDF Y D v e B/MMTERNRIC, BEEBLTOLEITHRD 1291 0F/T—% %
BarzLEBMNE LT,

FERIER (Va— RELESI6m a7HK) (32012 F£~2014 FICESREILTICH
PRBEEMEMRT LY X —DEBEMNRTT 4 —IL F7— 7 %4TWRELL 723k (Mahara et al.,
Sic. Rep., 4, 7121 (2014), Ohta et al., Sci. Rep., 13, 19627 (2023)) % FH\ 7z, 6m a7 (11R15
TR 26eM ICHY T4 v 72TV, REXTHEEEZITo>7, U X—BXUOLXEHARZ Y X
—EAH 50cm ¥ T 11 RE. 25cm~600cm £ T 9 FEICHFEL, TNThoHFDI VR
BNMAZTILHY) b7y FICE ) DBEZ T 7z, DBELZY 2 —B XU LA S D 1271 1L
ICP-MS TRIE 1T >7c, —HA. 1291/127| RLELL A ITAIC 2 ¥ RRGEZ Agl DILFET
BNz 4T 1291/1271 ERIALL 7 IEREFE E N HTET R A AMS-MALT) TRIE Z 1T > 7=,
KBNS 6m FTOY X—BLVOEEFRD 1271 & 1291 OEE L 3-99mg/kg & 6x108 -
3x1012 atoms/kg TH -7z, A7 4 =L FTE LN/ 7HD 3H & 36CI I£ 300cm-350cm
OEICE=7 MR onT=h, 1291 1EY XA —BLUOREH cmBEICE—I AR oM,
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Bk D ETTRERICEAT 2 LBRABENT 7 —F

B AERE « Ak K
2AWTILE ALk R

1 RIIMWRE BT H2EETHRTHY  EREEOMEY OEBBEERT 2HETTHRT
Hb, BRIIEDETABBSHOERICL N TAFEDY Y7 & LTI 20, BEEA O E
EANDTAERT Ty 7 RIRIFTHBOREHAEE SN T WS (e.g., Frings et al., 2014,
Maavara et al., 2014), LA LERTIZ, EEBERACE »HREERATREEZRE. 7
1 ZOFENRFEICARSNIBBIZ D R0, AR TIE, ERICEBIER SN EE
HBOERHAICOWT, (1)MKFIREDH & ZHEORIT. QIEBYPEYET 1B
BSHOEE. Q)7 A BZLERMELLOBEZER L., 71 REEZBEITL 72, BITHR
X, REEOFEAM - il - R, (LEE 0 L - RO - Pl - BB - A8,
BEROIRFM - /NEF) I - T D 1188 & L7z, kR D#EHFE T (% (DS 1 ICP
HEHIDHDITETEE LTze RIGHET ABREE (SRS £, EV 7T VA TO—RAKE
ECEE LT

EHBODTHERL S, DSi I2hH%H S SRSI DEIE (L 72-88%Th V). EICHBED S
ABELTAFELTWDZ ENBELHICH 7, DSI DIMEDHIEKEDHBTRENL S
FEICH T TCHEBEh—EDEZ RIEANRD b, FKEOEMERN DSI BE I,
SMBICHBVTHEBTA 150 uM (BRI T 7=, EROERIFERBE®ROEE
ICHTFE T, TARLNUABBEMMAEE TIET T % £ Tkt s Z Ak anss,
BEYH BSi 13, #HBEERREE(TOC) L EDEE% B L. BSi & TOC OLLEILFATHIRIC
BT B%KEERD Si/C &8BEIL TUWWz, BSIi & TOC (£, HBREEEDIRIZTH 5 ER
H TP & TOC 0BfR &Y 3EWEDHEREZE L TH Y, ERAREEY OB~ DIE
EENEAF N AR E N,

S B DR Y L A DMKICDOWTT 4 RRERAMAKILEE %17 - 7252, #HE
#)rh 5 29Si £ F i T — 2.66-2.58 %o, {ZFRIHBIF T —0.67——0.49%0. EEEEMIF (\EF
JIEEA) T —0.6%0. SAIEE#ZK SR 6 29Si (£ 0.91-1.46% Tdd - 7=, AR T 6 29Si &
WY 029Si LW bBWMEZ LY, 6 BICEBAEEZ XL, 3 BOFRKESF §29Si
(0.9%0) % ¢ 29Siinput & L. M/K-EERREORGAED BRI (e ) %-0.55% & L T, F%R
EBRREZRE LcatEZ R L 7-/ER. HKiCftiasns Siicxd LT 6 BiE 100%.
8 AL BN EEZRDIBIEIL(EON T WD EHFEINT, AMEZBL, INE THELZ
LA > 7ERBEBICE T 57 A REREICET 2ERNGAMRBZIRET 5 & & HIT, BT
ARBEDO ML —HY—L L TOT A RLERMAELLOBENEEZTRT I ENTET,
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1—-AZTUREBICBIZFRUEY I VHKOEY TT L
B

MIEAERE - & 0
2AWTILE ALk R

AR TIE, KERCERERFBICE S 2 FROFERARHOERZ I, BEE
77 AL DEENRESNTWE N FEDE 12— 07V RBHETTF AV XB%
ﬁ%ttt%@k?ﬁﬁ%ﬁot.ﬁ:,%mmﬂmw%ﬁ&tf%<®%ﬁﬁ%uxo
TEHESNTWEREY 7T YOEEICOWVWT, EYTTVBLUMEDEE - RAEDH
ICEDERILL7z, B, ~F RV FEBOME - BEBAZED 2 >0 72 ERL.
INLOIATICE, BBETVZ72FAMONA A4 bZ2E8TREABMBBFEEL TWD Z ENHE
RINTWB, Y 7T UEMKIE, EERMEEMAMOMET 2v/LFaL o 2 -4
FEHET T XTEEDHEE (Thermo Fisher Scientific #+& NEPTUNE) %, Fi#E[E
fERlE, ERXF OB %86 7 A —BEEHMEE (GV Instruments #£& Isoprime-
EA) #BBWTENZTNAE L. b, TY 77 VRAAMEICEL T, EICHRFHEE
BREEON—IRE L TITo 7=,

Z<ORKT, BELWEEREEE (< 0.5 wi%) ZRL, AE & BHEOMERMIAL
(0345=0-5%) #xL7z. LAHL, BVREEE (BATOHW%) ZRIARETFEL
7. BV TVOEE - BIEDITOBRELELIZEZA, BoNTLWET—REkE
LTI, BV 7T VEELMEREICHEBELERIEIR oGV, MEREOSWEREIC
BWT, BYTTVRENSLBIHEEDLH DL LN D -7, £7-, MEREN SVA
Bodiciz, Y77 YEAMAELD, —MOBAKERFOMELY LBEEITEWE
(6098/95Mo < —0.3%) #~dHaNHDH I LELERTE, TV 7T VRER, 280
FRUBRELFREZRI D, FRVBEMRENEY 7TV OFEERKRAMTHEH
BEEAEV. L Lasr s, SEOMERERIE, FtYEEY) 77V OEERFI bDO—
DTHDBH I HTRT D, —RICBHKEDTRIEIICEEIND T 7T~ ORAMIALLIZIES
ICKERREERZRT ZEPHMoNTWDE LD, DifL7-aT70e5aTY) 77 Y ENIE
tolx, BBMHSRA T4 MIEENDEY 7TV ORMMGLICE 2T, —SZESH L TWEHE
BEMEAEV., 2O LIERBUHEEEDEY 7T Y REAESITICE D CBRE L DR
ICHEWT, BEHUASA T4 POREZTMT 20BN HD L E2EHT 2. BoN/EE
&, 2024 FD 9 BITKE - 7FNA L THESINICREMEFZSOFRICTRE L.
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4 ERIS P IFEY A R R 2 EERE ORI GHFEK S

FRIEE 1 K BR
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SRR  FH S

1. R

(B8] BEBOK 75% 30 F3 C6H1206 TERIND EIE (RiEL 7 FUiE) Thd, #
ZBORMEER I L. N E CEICRZDELERNMALE (13C/12C) #BULWT{ThNT
T, BEOEFEYIZ C3EY. YhUFER IV EOOVIE CAEYTHY ., BEIL
1BCZzMYRALEIGEAEW O, 4 FUVFERC I VEOIVICERT2FDORADEES
YRS B7-ICEREIND, AR TIE. BELBLALSHT (K% (13C/120). Bk

(180/160)) 1c& V. BAERNOOEM £ /- I3QBRENNRL 2 BE4XFITEETH
HEDDRIET %,

[5E] LABBSHH SEBETIIBREY LV TILEAF L, HIRERNTETARER NMR
IEEITo7, ALY YT LICONWT, FEBREY YT ILoiRsk (13C/12C). Bk

(180/160) DR ERAIED T % TR ATRLALLBEEHHE (Elemental Analyzer
Isotope Ratio Mass Spectrometry = EA-IRMS) (2 & V175, ZERAIEL & NMR A 47
ZoEREEAEDLE T BEOOEMS K VQBFBY OREN E T F TRIRED ZIRIE
I 5,

[((ER] XEAHRETIE, OFEMZ/-IZIQERENHNEL 2EEBRZED NMR ICL5HE
RO DEMAREILL., BREDICOVWTIZIHIRREHRITEDZ L VWSIRREEBE TV

(EfeZEfET) 2 RLCEBREYTH > CHEMNES ERDEMRNELR S WS H
>7z, BN TREYORERMAEMEMLENERZFILMOoNTWE A, BEN 75%% &
HLBBDOLEERAMUAEDTICLY ., ALBERED TLENOEMNRL 2BEEZXF|TE
ZHEIN, i, AILEMTHLERBENNER2EEZXFTE 2HE S H a2 LERNM
A% EA-IRMS ICK VIREET %, DITEREBEDRBFEOEIEICL Y., 2TiE 2025 FE
IZIT) 2 &l o 7eh. BARBMOBZEDRMAEHEKDOFHE D, B LUBRBEYDEL
IC & BRMMIAER DD T2 ED T, BREBDLFETH D,

=
2. im
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KPR FRICBIIIFE-ERAF— LRSS L UVRRIRE

MrseiEE - kel F—
2AWTILE ALk R

. BR
BHERMADTICOVWTIE, BZzRAE L. BFHEWIENFICERZ b EREN
FILT LT, BHBEZRAVWTERAF V2EEBWLICL U AT S, WhwdE
ENTTENLLCBWLWSNTWS, 512, Inductively Coupled Plasma Mass Spectrometry
(ICP-MS : FEHEA T 7 AVEENTER) T, A BHRIEDONTHY BWRAEE%E
HDICE>TWB, £7-. Accelerator Mass Spectrometry (AMS : JlREE 9 E)
&, BMERMAORELEAEICEVWTEVEEEAELTWS,
—7. 7% - ARG, BFROBF - FHFOHDNERLZ LICLY, BFBEBICEWL
TEBOWRYN - BT XILX—ZHBLTWE, I T, L—F—KomLWHEEZFBL
TeAHDMFEERAVT, BMEL RILTODRARBINTWS, FIZIE, HFETIE,
Atom Trap Trace Analysis (ATTAIRT kT v THEDHITE) (&, L —F =50 %A
WEHLWOTFEE LT, ERICEVREZELTEY, HHAOIICHAIATYL
%, F7- Cavity RingDown Spectroscopy (CRDS: ¥ ¥ EF 4 U v 7' & v adiE) Tli,
AMS (ZPLiEs 2 B E A 14C02 ICxf L TRBINT W5,
ZIT ARTEL =Y —HZRAWLRAEL NV TOR DT 2D D & &H IS, H
TR BN IT Y R T LORBEICE T T [HSTREREERE - & E v b7 — 7 HEH
TS| ICBITEREO=—XZR/RETHILbAEDLE T 7
Resonance lonization Mass Spectrometry (RIMS:3£RE A F L EENHTE) ICDOWLWTIE
Sr-90 OAITICE T =R HARZITL., FAES 7 MR L TEFIREADEIHZOZE
EERMICEHE L 7z, HHE T, 2 BRI EREHEIEHIE - 1 A b XF—LICEBIT5R
LA % RERAY (S5 L 7=[RIMS, ITLCS],
CRDS [CHBWTIE., AKRH D 12CH4 KU 13CHA OBE D% EIR L 7=[CRDS], & 5I(C
BRAGRRREDEEI ZT L. DN EITO T EN AL L2 REREZED TWL 2,
Z—XTHBEVTIE, BFIBOHELWT I F /A KX CHA, CO2 BEDEANATDT A
v bR — (RS FE) DA EICOVWTL —F =KD A R BEbN B,



HIEE

FPEICEVWTHERZNABELEICZITANTWELEEREHB L EITET,

SEH

[RIMS] C. Zhang, R. Terabayashi, S. Hasegawa, Spectrochimica Acta B 225, 107118
(2025)

[ITLCS] C. Zhang, R. Terabayashi, S. Hasegawa, Nucl. Instrum. Method A 1074 ,
170321(2025)

[CRDS] R. Terabayashi, F. Yoshida, T. Kunimaru, S. Hasegawa, Rev. Sci. Instrum. 95,
043005 (2024)
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ERFENALL S ICED < R BKIEEHER O X EFFR

HrsesRE R it
2AWTILE ALk R

1. R

ERKMERIR & IHER - EERE (160°CULT - #iFRAfHR) THEMAI N2 EiK% i
L. BIEBREDENILRCH DR DEILRZ EBARDORKNBLEILARTH 5,

EREKMIRICHE T2 EIHEICT > EZ VL (NHA+) 2208 B 7vEZY
LEBHYRAE (K, NH4+)AISI308) HEHT HZENH LM, TOEHEEDREICE
BERNRERAH 2 MIEASMICHE > TLRL, £ T, REETIE, (1) ERBEOKEILKRIC
EHT 27 VEZTVLEBIIYOBES L ONGZHELNICL, EORELTVYEZT L
EEIMOERICERENLRBERLNH 21 ZRFTT 2L, 2) TVEZTLEFTILYOD
EEORBEE ZORMELICEDWTHEL AL, REVKESIRICBIT2EDREL T
VEZVLERUYOELEOBREERT S EENE L. ARET o7

JemEd BT 1L TRl - BDEMET] EFIEINZBEFTHFEL. TORMAIICE
DERBKEBIRN D 5, REEIL 2018 FH o ZOMIBOSILEZAE -HERL TH Y.
b/ EShPK - BBHLAR - AR CT7 Y EZ VL BHIYOER AR L TW5, KRR
BTIE, INLDILERDE N THERIMLIEANRO 5N TV / FILROELZHNT
EBRERICL2ERLE - BK XRD 2WFICL 2IMEE - FRIMNRENDHEDFTICL DT
VEZUVLEEORBELY - BT UOXDNICL DT VEZ VLMY DOY v E Y TR
To7=

EARHOER, MNEEAL 5 -  INEEEE BIREEW L FER EO0ERER
EADVEBRBEETH o7 BRIEMITHART S L ICECBUTVWEA, AL FECRKS
IEERRAZ < BB ITEE TN DR WRICRHEAH B, T o DR E BRI L. XRD
DN T T o R DY KA (KAISi308) x> 4 Z A
(K0.65A12.0[Al0.65Si3.35010](OH)2) & Wo7=h U I LEELHEMHIEL L AbNTIZ &
Mo, AMIHTIEAHY VLARBEERNER L2 &N DN B, S 51, FRARRINDF D
MrIZL>T N-H N> FORINA EWER ZHE L. & OICKOMRICE > ToBE S N7
174 bp st LY HBEEICE N N-H XY FRIERT ZEDD. 474 ATV
EZTVLAFVDHRAMERS>TWBZ ENDD STz, BT XU DHDITICEL DY E
YITIE AVRBETVEZTVLODTHDNELLK—HIT 22D hURRH TV
EZTVLAFVDERRMERS>TWAH Z EAHIRAL 72,

UEDRERL O, AR TIIAUATORERZF7, b/ ERUIRICELET 27TV L
EBIIEEATAMEHIVRATHY ., WIND K+t& NHA+ICEGH AN ORHLZD
DTHD, THERETIHEBOEDICLERZDT VEZ T LESEUINELETEZ Eh b,
NHi+Z EOBKA A EZEIR LT ERX oND, BEXREMALLAENRT T DD, Bk

P-31



DEBRICOVTEBNAZERITHEG WD, ILROEREETH 2 ERER (BeB LV
WE) HRkEEZOND,
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1) T. T. Bui, Y. Watanabe, C. A. J. Tupaz, T. Echigo, S. Aoki, M. Hoshino (2025) Rare-Earth
Mineralization in Dong Pao Deposit, Laichau Province, Vietnam, Resource Geology,
2025;75:e70006.

2) J. B. Born, Y. Watanabe, T. Echigo, P. Bounliyong, C. A. J. Tupaz, S. Aoki, Y. Kon (2024)
Sediment-hosted disseminated gold mineralization at the Gegalaw deposit in Central
Myanmar, Resource Geology, 2024;74:12338.

3) A. Agangi, A. Hofmann, T. Echigo, R. Bolhar, D. Araoka, V. Mashoene, L. T. Ndhlovu, R.
Takahashi, P. C. Manalo (2024) The use of combined CMg isotope compositions of
carbonates from orogenic SbAu deposits as a tracer of fluid interaction with sea-floor
altered crust, Chemical Geology, 673, 122442.
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Wi B EE ICREE T B IR Dk FE - HERAIA DT & FZEE

MIFEAERE © SeA BB
ZAWIE  ALE B - S #

TS

mER - SARICIIHTRICHKRT 2N EENT WD, HTREBICHET KD ENICIE,
7L — MEEBIHFEVWHTREAFTF AT N, HREBICK > THUOREICEIXINTWLEHD
DNH b, MEADEFRBREICIZANLEBINLLRFINTLEA, AFEIIMBECEESETZEL
THRBERICER L TOWAREMNEEINT WS, AR TIIMECEERE»OBEHL TWD L
EZONDNINPREBICH B8R - SLRKFDOERMTRL) SR AADE = ZIBE L, HR
EEE OBMRE IR T 5 LA T, NMNFEEBARMEEUL -HREEE R L, B -
NREBERAEZEIC, MENERE, EllEAF e oD, BF - /\RIB&ERE Z DI A ICF
179 2KD - BABERIE, PRBERI0ERKL. ZONAIZEENEEZRL., LEFE
o TW3, ZOmEFEDIiGIE, il —-FAEBERT. ZoMOEE% N - BEMES
ELT ZLOMBCBERNTFEL TWD, ZOMEFTORAIOBRENET & RAOKD
BHEH TRREAKE L OAHEA X ZHIL 72, BRKDICFRLEEIEH 100mg/ £ ~30g/ ¢
EEDDHY . FEFEAA MERIE. Ca—HCO3 &> Mg—HCO3 B T/rE N 5 LLERAREN S
DRWHTAA B, Ca—S04 X Na—Cl &7z & DX ILMERRCEBK THALNS L 5 k%
TERREDD 57z, [TEARPOHEH R, BHR, KEDBLAELLORERERL, . v~ bl
DN 7LD 65~T5%BELTWA I ENBLNER ST, TDOANY T LRANKEDIER
X, BRERZORMEKLOER L HANNTH S, TNHDOBROFEDICIE, BETEBNS
KA < BRKDBE S 35°CUUTTH D Z &b n, KILTEENICEHE L 72 R BRIEDEIE T
HBHEFEZHEN Eh L, EBCEERAR EOMBERIC ORI LEHEBL TOHEENE
ZbNbd, ST, WEICHES 22 LT, ZOEFCH T REDEDERA H =X LORE
A RMD, £/2. 2D LD BHBECEERTORMEOEE) T BAZKERE L TTIRERL,
ZDOREPLENZIZIZORE L OMEEBICHEEL, LB - BRE L - HRATOLE
ZALICHEET L2 e b, MMEORECT IV P/ REVSTHREHOE=2 U v I HH
FINd,

. i

L
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Z Ny BETEREBIGETF MSRB5 I2& % Na, K, Cs BRI DIREE

=A
i

PR

MRREES B BE
SZAMRE G
HERARE © =4 BEE - Chan Ming-Tsair

EED)
BYORX L ZANE BXFLX WHEE. ESEMERE) ICBVWTE Y/ XOBEOREI
BTHAMEEN B 2 EAEHBEINTWD, NIE VR0 BEDT I/ BATFAZ
UHBfbEINBZ LKLY RUNRNTEFEENIIRIEND Z L ICL B, —ATHEYIE, X
FAZVETERLMEANICE > & o, BILETICK S X /X EF1EIL, #HigAT
BRLICELDZENEZONZAZOEERIFHEIT LAV, THEEOEEKE L THEE
SNic sstl EBYERD Na/K NZ Y ZDEEND T EABESNTWD, FRELETFTH
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[ Introduction] Traditional methods for removing radioactive cesium (r-Cs) and
strontium (r-Sr) from contaminated environmental aqueous matrix, such as liquid-liquid
extraction using crown ethers, often generate significant secondary waste. Immobilizing
crown ethers on mesoporous materials offers a promising solution for selective
radionuclide capture while minimizing waste. This study focuses on the development,
characterization, and application of a new sorbent featuring a di-formyl dibenzo-18-
crown-6-ether (DFDB18C6) ligand grafted onto amino-modified mesoporous silica
(SBA-NH2).

[Experimental] The sorbent, DFDB18C6@SBA-NH2, was synthesized in a three-step
process. First, SBA-15 was prepared using the sol-gel method with Pluronic P123 as a
template and tetraethyl orthosilicate (TEOS) as a silica source. Second, the SBA-15 was
amino-functionalized with 3-aminopropyltriethoxysilane (APTMS) to create SBA-NH2.
Finally, DFDB18C6 was synthesized from 3,4-dihydroxybenzaldehyde and then grafted
onto the SBA-NH2 via imine condensation. The resulting material was characterized
using Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy
(XPS), scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy
(EDX), and thermogravimetric analysis (TGA). Batch sorption experiments were
conducted to evaluate the r-Cs and r-Sr removal efficiency under various conditions,
including pH, contact time, initial concentration, and temperature.

[Key Findings] (a) Characterization techniques confirmed the successful grafting of
DFDB18C6 onto SBA-NH2, resulting in a material with a high surface area and well-
defined mesoporous structure. (b) The sorption process for both radionuclides followed
pseudo-second-order kinetics and fit the Langmuir model, suggesting monolayer
sorption. (c) Thermodynamically, r-Cs sorption was exothermic, while r-Sr sorption was
endothermic.  (d) The sorbent achieved ~85% r-Cs removal from Fukushima-
originated environmental water (Suzuuchi Pond) over four cycles and 99.7% r-Sr
removal from Chornobyl cooling pond water over five cycles. (e) The sorbent exhibited
better Sr retention compared to Cs retention.

[Conclusion] The synthesized crown ether-based sorbent, DFDB18C6@SBA-NH?2,

shows promise for effectively removing r-Cs and r-Sr from contaminated water.
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72, F/RT =AM ERAT A E LTz, BERNAR Y- RAaEELTE. T
J LDEEY =TV RE SHRBFEINDIAY I PCREYD Y —7 v REHT LT,
ik
F/RT =Y ROR: L) T/ LEBEICY—T Y RTB(5%E),2) EROT IV EA
yhOvERUEBOD Y PCREY. O-EEERERE LTI BFEIEIC MinlON
7 A—+/L: FLO-MIN114, ¥151,800 A*wZE, 2) E#{E{KT Flongle 7@ —+/L: FLO-
FLG114. ¥12,600 A*iE, PCR 774~ —FTH A v: EHO LTV Y v &S5 EE% PCR T
lBd 22 &iIckY, BENICTIY v OBIRERET L7z, BEXUKEN & > — 7 X PCREY)IC
Obf7&—& ICIE>TVWEHDHLEH T, EDFEDREZTOTICT /BT =¥ —
N7z vy BV OB L UEREBGETFORE: 7THRXIT / LD OORREHOUIY HL.
2/ LR EY) H LBEERRAD Y Yy B> 7, sam, bam 8L WV vef T — X Z{ERL T
ZTEEEEZRH LT,
R
7 LDEEY —4 v REER:1) fastq.gz file: 8.4 GB. 2) sam file: 19.4 GB. 3) Coverage 4.36.
4) vcf file: 3x 107 @ mutation AR S N7z, PCREH DS —F » fER: 1) > —T VAR
IOV, 12001 8EU LD =7 > ZH 1/10(7-8%)IREESEFNT W, ¥ v EY S ATM
BLOGLUTIZOWTIE, FNENT~33 8LV 196~498 AD > —F > AAEEFICT v E
YO ENT, Ry TENTEY =T ROMEIIF PCRIFREIFIF—HL 72, ZROKRH: ATM $
FOGLUT IZ2oWTlE, ZNZEN 600~1135 LV 76~170 EDIFBEZENEE S -,
ERERE
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F/RT =V AN R T/ LDOEEY =TV AT 16GB DY =T v 2 E o, vy E
VT —=42%H 194GB BN, T/ LY—T VAL BEEBRE I TDICERBNTHD L
NRENTz, SHBIFAX DRV 3 — M) = FHRFTITRETH B Z EAREINTz, PCR
EMEBWEEZERE: AV PCREYDY —7 v 2D 80-90%IE T hF XI5/ Licw v
VT ENT,

PCREMHMNBEL TW2 3T D 3BEOELRFHEEICIE 7-8%N v v > TSI iz, A~ PCR
DEBDORT EBDTFEYDOREEAADZEICLY, SHBOBRIFEOE—EBRHELDIIE
EDTRE I NI,

=A
. Af

L
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EEEDOMETEEERMICH TR T XES T DFBLINA.
1512 90Sr BEEICDOWT

IERARE | &l =8
RAWMIRE B EE - AE BEF
HEWRE : A F - 8E BT - WF %

. AR

2024 FEONIICHAWEMRIE, BEREONERR TR T 2015~2021 £ 8~10 A (<
WA 198E. LV 2015 F9 AICRAIBREHEOEMBEET THA - 4BEOT XY ES T Mogera
imaizumii TH %, HEIFEROEHICL Y NEREBOKAM L & TIT o7, BMTIERED
ThNBEWZ EDDEYERIEICELEAELR>TEY ., P RILOERNVEL <, HE
FRLESNTWD Zea s MuEICHET S 2 & nTE 28EHMOEHZAH A (Duffus trap)
ERW, BERIZIFEETo72H. 2019 FICIEEROERREDIOFEICIIESHRD -
Tzo Bz, 2017 FE6 BH L2020 F3 5. 8 BICHEL -2 LESLHED 3BEL A
Wiz, TNODBEBEREERL., THETORE Sr L UOHEMEX A~ F 7 4 (90Sr)
BREZREBEATFRENNEMRMOXREEHBEE NI TRIE L. 90Sr/RE Sr2EEk (U
T, SrRE) #EH L, /-, EERAEIOERKL CHEZEE L 7.

SrRElZ, BLREDEME (0.77£0.64) LV HEEEFMBEOEAEL LY L. BERE
2 C I3 R TR > EAR S R aR (5.18. 25.17) >@EMALER (0.94, 2.38) &4 -74'. EH
EMETHIREICHWME (25.17) 2RI BENR LN, IRIHEOEEKTIL, BMICL2ER
RSN T (04K :5.18, 25.17; 1 &M E 1 7.43+£5.94) 2021 F0#EEME (16.40+6.20)
lFZNUE] (5.16£1.72) LW bEEZRLI, 2018 FXx CTICHEL @K 10D T — &I
BWT, SrRELE INETISHE L CEHAFBRSEL SV L (134+137Cs) RE DM
IZIZMERERAR IZ R s h - 7= (Spearman DIBEARIMERI(%%=0.168), LA L. BHEEH THE
E7 SrOBE AR LAEERIEHRDRIEEY 7 LEE (T, P CsiEE) v 5<. BT
BT CERE LT Cs BEZ R LIERERIE SrgELb&h -7, RIAEDOEERD SrigELtko
SHEDMIE, BERTERICAD > TREMRVLRT Y Y REOfmERAZ R LA, FHE
P 16.40, HEIN 3844 x| FH<HEOBARIEE R LT,
SEFELEEDEE, S HMETIEH S0 90Sr HRHE I N, BEOEHIRA A TFLICL S
LN, T HITMITEAL TWBERKD 90Sr Nt OBYEHEOR EMICMNET 5
TIICEWTEBRBICL VIREREICE-T-0Oh, SEB LY LHEALAEICL YIRS T 24
BENHDETHA5, BEEHFROMEIIFR TR > EMAETEIE > RmiLEpe 4 Y RHEE
THPHTIEH D HMEBICEWVEZ RTEBENR NI, INOOHMRBIZHF Cs BEDHE
EHBLTUWz, FICERBICEL Sr BELRZRIEBENRON, ZOEDBENHICHFE
LTHY, P Cs BELHHBENRON-Z L IE, BRI EDITHBEORIEICLS2GY X
JEEOFEERZ RS L TOWA AR SV, /2 BEHEL> 7 L EEA Y 90Sr IE8iEH,
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CIEBBZICHHINTERNICEET 2 2o, aOEERICEVWTEWMENREND & T8
SNTch SEREONRE LIGRIHEDEFRTIE, MICL2ERB>RoNEN >7c, B
e B ) EAMISHBEAHOR S LWETF O St RELZEHAIT 2 L, BAUSERIMEFON
DAREMED D B, SERIIWF 2 EH THMEEBML . ZEEMITIC LY FERADTEITUL L,

BEYND
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P-24-33
IREFDOT F U BEEROESHAIEEREICOWLWT
MRAERE © LM BH3E

ZAPIRE KRR ER - #H ¥ - KF RE
HEFRE @ Sk

. AR

ARICEITSZ FU8EEIL, Zhuo 5(2005)A 6.9~38 mBg m—2 sec—1, Hirao »(2010)
A 8~33mBgm—2sec—1, fEAS(2004)A 1.56~34 mBgm—2sec—1 &EHMELTWD, L
L. TELSOBUREZ RET K. £OMFEZREKT 57 N BREEZAES 2B
EHNHRETH 2, £ T, ARTIEZ FUBZAESRE (€37 K] 2HAVT, ZEICEE L
ZDT N VEREREHETET 2 A EZRET L7,

TEEZZZAT 3 LALDT FUB@ERZHFI>AMZMERLT, 7 NV BURFKDAIEICIE
RAD7 #{ER L. ZRZzBERIELNOERZT o7z, BREEANICIIEZERNZREL, 7
FYroEBREDS 300 Z EITHEEZTVL, 4 BFERET 2 £ TRLiklL 7=, &5IZ. Hosoda
52022) B RELTVWEAEZERVTT Fri@EXsBH L7, BEZ#EL. ZFr0F
BEED O 18~24 IFEH DT NV REDOFSEEZ [24h BEZ FVRE] CFE&EL, 2O
FOREIL65% TH>7ce — A, 3LNLOLERABZLEDS NIC24 BREBEI . RiEx>
YFL—&— (AvR4270-77R) z®RALKE, 1.5 BRICREY Y FL—arvhy
vR—TI7FVRE (KaAZFIFVRE) ZRAIEL7, BEIX84% TLT,

[2ah BEZ FVRE] E TE3Z FI FVRE] D124 F0EERLT, TOERIE. B
EN80% %A 57 FOREMEIMBET S 276 THY ., BEMEEITo7- EHKED
ZEZFVERE). UTIC3 LRNILTOFSECEERER 7 N BURER, 24h BEZ FVE
E. a7 F7 FVREDIEICRT

L ~JL@®: 16.5 = 0.7 mBgm—2sec—1, 13592 + 188 Bq m—3, 13690+ 209 Bqm—3
L~JL®@: 7.1 £ 0.3 mBgm—2sec—1,5833 £ 138 Bqm—3, 5519 = 308 Bqm—3
L~JIL@: 49 £0.2mBgm—-2sec—1,3749 £ 191 Bqm—3, 3763 = 192 Bgm—3
[2sh BEZ FVRE] &7 FrEtRER e OMEBIFIER ISR, RERKL 1.00 THo7, &
NICE Y, 2A BEAEREEZAWVWTT FUBRERZ FAITE S Z EARINT, £/, BER
DEITRIFVRED [20hEEZ FVRE] OBRERE 2FLNICINEY, 27 FE
AL 20 BREAECEREEOSVWERI FVREZHEEIRTHD Z LN DHh o7,
a7 FZ2AVWTEEZ 24 BEBEL. BoN/7 N VEELZ 124 B35 2 L TREMIER
TV, [24h BFEZ K VRE ] %?’EE’C%% EDHERINTZ, £, ZOREZAVWTT M
BUREZHETE T 2 AN TR I N7,
SZ @k Hirao, S. et al.,, Jap. J. Health Phys. 45, 161-171, 2010. Hosoda, M. et al., Radiat.
Prot. Dosim. 198, 904-908, 2022. #iH1EF ft, REWE 39, 206-214, 2004. Zhuo, W. et
al., Int. Congr. Ser. 1276, 285-286, 2005.

P-50



EN
. aff

Yasuoka, Y., Takemoto, J., Omori, V., Kawamoto, N., Goda, N., Nagahama, H., Muto, J,,
Tokonami, S., Hosoda, M., ; limoto, T. & Mukai, T. (2024). Practical cut-off value for radon
concentration in indoor air using an activated-charcoal radon collector. Radiation Protection
Dosimetry, 200(16-18), 1701-1705.
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Validation of stochastic method on track density analysis for
passive radon measurement

7 fFRE - Hu Jun
coZvay R FarTaw

W
>g
=
53
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. AR

Passive radon monitors with CR-39s are commonly used in major epidemiological surveys.
However, the conventional CR-39 track density determination method makes it difficult to
estimate the concentration accurately due to the heterogeneity of tracks on CR-39s and the
small track reading area. Track heterogeneity in CR-39 detectors arises from exposure-
related and detector-related factors. To improve the accuracy of track density determination
in passive radon monitors, this study implemented a new stochastic approach utilizing Latin
Hypercube Sampling (LHS) to compare the performance to the conventional method.
Consequently, the root mean square deviation of 0.37 of mean track density using the
stochastic method is lower than the conventional method of 0.39. The coefficient of
determination of the stochastic method is significantly higher than that of the conventional
method in the linear correlation of estimated track density and accumulated exposure. The
stochastic method utilizing LHS for track density determination decreased the total counting
area of CR-39 and performed congruently and effectively as the large counting area using
the conventional strategy. These findings suggest the stochastic approach is a promising
method for improving track density determination in passive radon measurements with CR-
39 detectors.

. i

J. Hu; C. Kranrod; Y. Omori; M. Hosoda; S. Tokonami. Radiation dose estimation for indoor
radon, thoron, and their progenies using a stochastic method—A small-scale survey in
Wuhan, China. Radiation Protection Dosimetry. 200, 1720-1725, 2024.
https://doi.org/10.1093/rpd/ncae012
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BRE - BEREFREUERELAEIZEFIIBLUVTHRAXIO
BFREEHEICH 1T 2 BHARESERZEENM T —h—DRE

s sRE @ L FE
RAMRE =8 BE
HEWIRE - PH T

. AR

AR T 4> FEEHT 7 ZINOBEHHICH T 2SEARPRBIETFTTCOI v X2
(Rattus rattus) ORBEFHREES L VELFRE~NOFEZHH T2 &2 BMNE LT, 77
FZMNF v N IHXICEWTEMBRERDORE Z XML . mﬁﬁm%ﬁ%ﬁ%%mbfvzf
FEHIBICERT 27 A X Iz LT, INETO ERAN ARDRERHEFHED T H A X

IEWRE LIEFAEDTHEIC L V. BEBENLGBIRERZENMFYv—D—E LT
Lspl (Lymphocyte-specific protein 1) ¥ & Of Ptprk (Protein tyrosine phosphatase receptor
type K) ZEE L7z AARTIE. INOOBGFORBBENMZEL T, ERE - KREXIE
HERIE < DFEE T L 72,
REIE. T IMF v NATHRELONBX (3—F Y RIZEAMAS : CUSAT) ICHUWTENE
SNz, AEEBE LTE, ZEEFERDAE, vV b7y 7ZRAVWZI/TXXIDHE
B, BEEBOY 7Y v HEBFENENTE LU Lspl XU Ptprk OBENHIRED T E/H
W&iT>7,
RBETFEMREDOFHMICHE LT, FBlE 1 AdH7c ) OFIIEMIREZAE L 7-iER. =B AR
ol & B ICE WV THEEBEREEITOoNGL 57z, I HI2, Lspl BX U Ptprk OEEF
RBEF AT/ A WTNOBEFICOVWTHNBR E LB L THRAFNICERELZLEH
FRET I NGED -7,
AFROFERNI O BERBIRRETICEVWTH /Y2 X I OB TFEMBES L U Lspl/Ptprk
BLFRBICHEELRFZZEIRDoONG N >7c, INODHEIL, BIRE - BEEFRISERILL<
NEFEBY O ETERERE ICRIZTHEZ AT 2 ) A TERNLET — X2 RET 20 TH Y,
%&éb@%@%%@%ﬁﬁ*bbﬂéo

=

. AM

Tokita, S., Nakayama, R., Fujishima, Y., Goh, V. S. T., Anderson, D., Uemura, |., lkema, H.,
Shibata, J., Kinoshita, Y., Shimizu, Y., Shinoda, H., Goto, J., Palmerini, M. G., Hatha, A. M.,
Satoh, T., Nakata, A., Fukumoto, M., Miura, T., & Yamashiro, H. (2025). Potential
radiosensitive germline biomarkers in the testes of wild mice after the Fukushima accident.
FEBS open bio, 15(2), 296-310. https://doi.org/10.1002/2211-5463.13927
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BEX/ JoBEEL > 7 LBEORIE
WRAEE | AT BT

RAWIRE  ZH BF
HEWTRE LT KB

. AR

BEHREHH, D 14 ELUERBL, Z<OREIIZPERL TELA, BEF / IDOFLIEHKLTW
%, BHERNTH, ERT. khm BARM, [LBT. M=k, LA™, NEETEEF
/ ADHEHIRA 2024 F£12 B 25 HREDHELTWB[1], 4k LEF / JRFE L HME
T, BREANOBEEF /) 3% 2011 EA oiEMICEKRIRL., FEROBRAZHAZTL LS, B—
HICR—HSA CHRIRESNZRLEOF /2% 1 BEAE T 5 & TN FE TIC 4,697 ik, THiE
RmEEEGHTWNWET D E, BIOEDHAES/ aXKEL 7,
14 FROHEBCHEBOFROERICOVT, LETHEZERTHEOF/ IEOELIDT
— R/ RTHELEDHIC, BERTHRICERBEZEGATWS, BEF/ JOBGELS 7 LR
FIENRTYFNREL, —FA—FKZR2LBLEVREZRTEREDLH S, %< OREEATE
LT — 2 oREOFROFELAHLI ) P T URADEFHEZLTWD
2011 FEN S 2024 FEFE TFHYT 5 & ER 300 RIS L T, 200 BOEFEF / 2HHREL
SNTW3, BE, &% 10 EoFLWVEOTAEF / AMEERS N, BFER USRI
NEBEFX/ 3LHBNIL, AELIEBICLAIEBREINBVWEEX/ I H D, ZD7-H, BEIC
DT B EFEREAEED ICIERHETARY L, £ 2T, EEICHH LS 7 LEEDEES
HOEREEZRT D, HigE, KPR FED 2011 F7 B 2 HMBHEY — <A1 L VAE
INFHE~Y Y TRIFOFBRL RILORMZ LA >T, 3 2DTIL— 7[ﬂﬁL%£MJ
(=B AED - FEpLH ] TEmEEILH] ([T 1F 7z, TUAMEMBE L] (&, ZRREEA 2011
$7HZEEETO1®WhuTﬁ\Eﬁmmﬁﬁﬁﬁm%ﬁtVﬁA®%%#¢@ﬁot
iﬂzﬁ’é%é (= EACER - &Rl (&, 0.1 uSv/h LIk 0.2 uSv/h LUT THsHE 70— L
PILMEEBICE L -FRERICK Y BEMEE Y VAL E L-EEZA oN Mg TH B, [ R
] (&, 0.2 uSv/h U LD EHEANTHEILEEN S Hh > /- HlgTH D, HEL/ZF /3
X, REDOECELEEZE LT 4> aX—"ETHERY , BERELZ A NEXRZET 5701
EWMLW°C®#—7VF%@éﬁt&KW@L 100 mL OHEBED T 7 RF v 7 REIC
H—ICED T, ¥/ TFERICEY ., HEN 109D 1 UTICh >71, &RdTNIE, SRR
ERICERTRETE %, 93k, M% ELIADBIEDRTEEM S E X T, £IEEROZHE L
T, 2TOREKERGFELTWS, ¥/ IRLTOBEEINEL bR WER, ZNETNONELF /
IZB & I2iT > 72, BRRHIE TN BABEDRIE X, EFROAR DORETEEDLHBE L CAlE
TELZEMET VY=Y LFEFRHIERHPGE)Z AW, HPGE DERIE. RADKIHRE
E#MT 570200 (EX 10-15cm). @ (B 1cm). & (B 5cm). 727 YL (A 1cm)Dik
(BEHRIC & WA C 2ERAED S O X AR L CERT 270N ERTESICT
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%) THl-7z INICEY ., RADOKERICE BNy 77T 7 FOBED 2 HORA L72hN
ERAEOERIT 1 1< I27 5, Cs-134 (FFHA © 6 FRIER S, 2011 FHEFF& L~ 100
DDLDEICHE>TWEH, FETERED bR AU TICA 2 £ THE L7,

2011 A5 2023 £ CICHERIN/-F / JOKEEOBOHE%, MEREOHEICE L H
T EBOWBZ H5 & RREIZMLEEBUN DG TIEER L L T—HRERDOELEBD 100
Ba/kg ZBRA T\, £/, RREDOEZ T, VEFNFRBICLZBEREEZDZC L BLD
BEX/ ADEHEERT H L. ZFT—TEDEER >,

. A

AX=D 7T — b AV cEPBRSRREEDBENR I aL—a

Proceedings of the 25th Workshop on Environmental Radioactivity (5 25 [B] [IRIBERET
Be| ), 2024-6, 96-101 (2024).

EBERZ¥. LWTEE., KBRS, BiRM. aFhR. EHS

EAREBSHILDEFALE /é‘—tﬂ,%%;ﬂ'b:ﬁc:io‘ F5~A 7 BK/NT —DiRE

Proceedings of the 25th Workshop on Environmental Radioactivity (5 25 [B] [ERIBERET
Bel AT E), 2024-6, 91-95 (2024).

ERIBE. WTERE, A2EA NFRK HZR. S8R AFRE. BR®M. FKR

R, FEERE. B9ARBE. MREE. A4 KRE—. EBE. BEER HARER. B,

EEHE

HYVHRBE LIEEIF ANBDBF ALY HBIRY MLOSHEYRBITEDHER

Proceedings of the 25th Workshop on Environmental Radioactivity (5 25 [B] [EiEET
BE] FFFRSR), 2024-6, 85-90 (2024).

WTHRE., RIS, ALEE, NBFRA HF5R. S8R AFRE. BiRM. FKR

R, FEEER. §7l< BUZ. MR, 4 RE—, EBE. BERER, HARER. BEAFE.

EmE

BEE—RFNREMBHRCHL LI-ZA VY TILOHATOREEL > 7 LEEDEIE

Proceedings of the 25th Workshop on Environmental Radioactivity (56 25 [B] [EiE#ET
Ae EEU‘U/\) 2024-6, 73-78 (2024).

INEE ILWTERE, ERIEE, ERRY, KEERE, B, mERER, kR, $HARE

B, %Eﬁm—, RN
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HEHINDEBFERSHREETEMD DDA X2 X —HR D&

MEREKE : BE KR
RANMEE =ZH BE BB XV -7 yR—vr N/ T

1. BR

[BH)] MR ERIESC LEAIEA S DY 7 FILIC & > T, FEMIE < MBI TR X < %
ZUD DL BRIGERTRBEENA ALV E =B E WS, ZORKIE. WL </FERIE
CHIRRASEET DEMEMIICICEVWT, TORELBASEIAEEEZ2E, RRICIE.
B S Nl oSt % JEBGTMPZICMZ 2 5 ENZHENTE Y BEXTICE FAA
MIEKRCEE e MKk EBWEREN S ELHD D, —H T, b ML BICHEHY TN
A XXV B—NEIPERINTZEONI A AL (F—Ry"TAHY T £ ZVvXR Iy va,
THFRRIE) THY, NMRAEVEZ—HBITENX ERFEINTVLEILED ITEKARIE-ET Y L
TWAEL, RLIEINET, THXRXIMECT 74 7~ #fd. =R FILMRICE LTS
ARV E—NBHINEL DT EEERTDEEDIT WEA b~ F e FTIABOEAS A,
WL DA b~F & b TOIMBICT R b= XFOMIEEEZS| TR THREBT LS,
COFERIZ. A FYFE M TOLD BRFERICEBNEEY REEY) HH/NAXR Y X =5
ENREFEINTWDE I EEARLTWS, AR TR, 77+ U 7T (FITXLY) EEICHES
REBE L, EBFOEEE LIEDKHABLIz0OL, FEHIE < OEEMAZIC DNA E5-H
RN FEINDINZHAND Z & T, EBICFRBNABEL» OENM ERFININAREZ X —
YT FIVDOFEEERE LT,

[(FmfER] BRI IC T L 7-F I ¥ X L3 (Dugesiajaponica) iZ 0Gy (sham-irradiated) .
4Gy (1Gy/min) X 8% BE LD b, EBEHDF I VALY (N RZ¥Z—@lF) % HH
B L 48, 72 B IC. BEEREREL Y T BICLY Y TItiL e L, Dk 4Gy
WL AR, BLONA R 2y ZF—EARBEROMIZICE VT, (1) DNA ZE#HUKo~v—7h
—TH5 yHAX OREFERERHLEE, (2) TRF— XMIEEHERT 57200 TUNEL &,
(3) 774V 7HIBRAOBEZMICT 24 BREELTV, £2BEY VT LOERK.. (4)
DNA BEOREZBRAEEBEZFE > CRAIFMLT 23Xy b T v A %1To7, T DR,
(1) EEOE, EHHOMAEZIRT L TRELEZTo72h. £ERIIBONELI -7, £
7= (2) EROEE. £HEEZWCOHEZTT R =Y ZME0OLE %A1, RBRIZES
NN 7= £7= (3) IZBVWT, VTN LEF I 9L VA EEL, Z0HD
Mg BEIIBEONEL T, LH L, (4) 0aXy b7 vt41F 4Gy #IE <fEE @L<
% 48 ¥ ICH W T BE L/ DNA DFEEZRT IXA Y b T —ILOGFEEZHZT 2 &N
TE/7, Z0aAXy b T7vEA%ZBWT DNA BEOESAAETH S E_Bhb, 5
%, 4Gy WL AR, BLOILERE 48, T2 BERHEEAB L7211 2 & ¥ & —EKBFED
MpEE, Xy b7y A4 ZBWTDNAEGEOEELEZITO FETH D,
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Haruki Chiba, Hinata Horikawa, Valerie Swee Ting Goh, Tomisato Miura, Kentaro Ariyoshi,

Radiation-induced Bystander Effect in Starfish (Patiria pectinifera) Oocytes, Radiation
Research, 203, 53-59 (2024)
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P-24-38
BIEF7OE—2—EEICE T 3 REHERET MR OB

MIEEAERE : 7H &%
RAPRE =8 BF - LA —C2
HEWTRE L FE

DES

BEE—RFEEHRLUUE, BEHRICEZEOF VL FHPORIERADERESMERIE < DFE(C
B L TIERA L L THENBRE LA SV, BEBFENAS L CHEREBIEICICE T 2 SREHRH
RICKDEMEEOSVTIEELMICHR > TWEA, EBREEEFHIE H D WVITHETIRICE 28
Ba kN7 ETERIE OB FERCINE - HERICET20F A DX LIITHETH 5,

VE, BEHRIE. DNABEL T ThRL, TEY 22T 4 v IR EFET I ENBES
NTWb, TNETORRBREDL O, BIFHELEMIBICERT 5/ F X IOBETIHELTH
BICEARO O, —F. BREFERES (LD) LAY T7XBRICBEVLW T/ O—/1NILA
DNA X FIALRZ = HNEAL L TWB I EZBALMNILTWE, INHLDIZ &N b, BEHRRED
EIEMRRICHEE S5X AU H D L ETRRLTWE, TEY 22T 4 v I READ—D
TH 5 DNA A FILALiE, EIJEMPZR. 4. FHE. DMLERICES T 57, #HIEAEE
ICHEEETH D,
AIFFTIEL, ¥ TV REBVTHRIIREIELICBIT2BEDOIE Y 2 2T 4 7 ABRENERZ 5 7=
BHOBYRFHEEERITS D & 2 BE L TUW5,2023FE D ERAN R RDORE L V|
LDICK-> T, ¥V RFEEICENT Dnmtl OBGFREBEIMET T2 ZENALNICH Tz, &
Dz, REE X, Dnmtl O 7OE— R —BRD A FILZ T 272012, X FIALEZHE
%IpREEZ (MSRE) %# A L 7= MSRE-qPCR A @R ATAEM (D W TIRET L 7=,
BEICEITS Dnmtl OBEEFRIBZAE LA EFEREKRICTOY bA—ILEICH L TLD
BHATEEICDnmtl OBEFRERENRD L TWDE I EHIERTE L, TD/H, Dnmtl © 7O
E—X—EEAD 2 BATICE T B A F I Z MSRE-qPCR TFHl L /=& Z A, -560 fEiE. -
AT37EELE HICaAY PA— LB L LD BOBICERELZ RIS BN o7, Lh L., -437 i L L
B L T-560 B DX FIAKIFBRICEVWI VAL, E L ST,
UEnzZ s, AL THRET LT MSRE-gPCR 07714 ~—t v MIBIETHRIE L OEE
HEAMEWTZD, S%IZ LD OFEZRENICZ T2 7 0E—X—HERZRHET 2 FETH S,
ZHICE Y BETRIRIE OETEBME~NDIE Y 2 2T 4 v OV BREEAHZIXLIZOVT, &
DEEARMBEABOND Z LI ND,
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1. Miura, T, Imada, S., Ohtsuka, Y., Nakahira, R., Ishiniwa, H., Yamashiro, H., Nakata, A.,
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With the increasing integration of pets into human families, their health and safety have
become a significant concern. The increasing use of radiological equipment in veterinary
hospitals highlights the need for radiation safety of pets and humans. However, existing
radiation protection guidelines primarily focus on human patients and medical staff, leaving
a gap in protection strategies for animals and their stakeholders. The study aims to
investigate the latest radiation protection systems in veterinary hospital, focusing on
radiation exposure to human patients and medical staff and estimate and analyze general
radiation doses affecting animal patients and related stakeholders in veterinary hospitals.
The study employed PHITS for radiation exposure simulations in veterinary hospitals.
Different modeling approaches were utilized, including the use of geometric phantom
models for humans and animals to assess radiographic distribution. Initial simulations were
conducted using simplified geometric models to determine radiation distribution in human
subjects. The PHITS simulation successfully demonstrated dose distribution in different
anatomical models, laying the groundwork for future computational refinements. A field
survey was performed at hospitals to evaluate radiation exposure levels for medical staff
and patients. Current radiation protection systems do not adequately address the unique
needs of animal patients. Veterinary staff lack clear guidelines on how to effectively protect
animals from radiation exposure during medical procedures.

The study highlights the urgent need for a dedicated radiation protection framework for
veterinary hospitals. The next steps will involve refining computational analyses and

formulating practical protection measures to bridge the existing research gap.
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Investigation of radon-climate relationships in volcanic area using
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1. AR
This report presents the findings of a 9-year study investigating soil temperature variations
near Sakurajima volcano. This research, conducted as part of the project “Investigation of
radon-climate relationships in volcanic areas using Al,” aimed to improve geohazard
assessment through enhanced radon monitoring. Specifically, the study analyzed soil
temperature profiles at various depths and developed mathematical models to predict
temperature fluctuations.
The soil temperatures at three depths (10cm, 40cm, 100cm) alongside comprehensive
meteorological monitoring including atmospheric parameters and soil moisture were
continuously monitored.
The study revealed that soil thermal diffusivity increases with depth, challenging the
conventional assumption of constant thermal properties throughout soil layers.
Clear seasonal variations were observed at all depths throughout the monitoring period. An
interesting phenomenon emerged where temperature extremes were progressively delayed
with increasing depth. Temperature minimums at 100cm depth lagged approximately 28
days behind atmospheric minimums, with similar delays observed for maximum
temperatures. Similar temperature patterns were observed between winter and autumn, and
between summer and spring, suggesting consistent heat transfer processes during these
paired seasons. Temperature oscillations were modeled using sinusoidal functions, where
parameters such as amplitude, phase shift, and mean temperature were derived from the
measurement data.
The developed model showed notable discrepancies at shallow depths, particularly at 10cm,
suggesting complex near-surface processes not fully captured by the current approach.
Additionally, these site-specific findings may require calibration before application to other
volcanic regions with different geological characteristics and climate conditions.
This research advances understanding of soil temperature dynamics in volcanic regions,
providing a framework for improving radon monitoring accuracy. The identified thermal
buffering properties of soil and quantified temperature effects on permeability offer
practical approaches for correcting radon measurements in geohazard assessment

programs. Future research should focus on investigating additional environmental
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parameters affecting temperature and radon transport dynamics.
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