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Measurement of short-lived cosmogenic nuclides in rain water
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R L= BAREHRR A G L E X b,

(#8132 3]

Ny FEORERDT-D, O THOBE LOBRA 4 ZilE (Powdex-PCH,
PAO) LVRFERNKEL ., THVT—arBDESRGA A B I VRA 4 22l iE
(Amberlite-IR120B, -IRA410J) #FEAREHZA | g/L A T 10 srfiEdE Lic, fFA 4D
Gl % Powdex fHE (WIS, & 0.2 g/L; SEPEER], 5 49) & Bl L7, £ OFKFR, Amberlite
RIS S DELROEE S KX < HMERBOEIENE L K17 Na', Mg, CI,
SO,% ; Amberlite, <30% ; Powdex, >75%), AWIFIZHT HEHMEILAZ BRI E Lo/ Sy F
HEIZ 3BT, Powdex SHIE2NE Y L B2 b b,

(B IREfR] O RRET|

B AKEEL (MEk % 1000 f57H) 1 L IZ Powdex-PCH,-PAO # T 241 0.4 g 2NN Z

HERRER 1-20 4 O T H A9 REO B R 2 LR OWFA A OREL XLV F L,

_12._



FOFREE. 10 S O#EE CEILER 90%LL FIZiE L. ZHLABRIZEELH I R4 2 8Fm 238
BTl o7 (Fig. 2), YU, ALFRRFMH 2 B8 L 7R R, RARRFREIT 10 pMIARY &5 X
bb, &5IZERRTEOBKREIOBRTEA A RBEL LY EIRELFH L-&ER, —W
TLILEEA A VIRERKELSEB L, BFEA A @R E CEINEIME T3 2 Hm A3 &
bz, REZ L ICREINEOHBPILETH S,

[ B L7 I CRAEORIE]

ARG CHESL LT TR LI=BIE %2 77 A F v 7 BEICE A RB/NBH T I E sk
D Ge HEfFHIHE GRREIE 93.5%) Ty RMEZB ooz, ZOE, *Na, Mg 2
ERAZMER (**Na, 0.5-4.7 atom/L ; Mg, 1.1-3.8 atom/L), ’Cl. *Cl, *S HEHE DO
VMIEIEE SR hro 12, 39CI, 38Cl 36 L 18 38S |1 24Na R 28Mg & bl L TARERAE VA,
PN E OO T, L REARERE - (bR R AR TH S,
|15 %DFE|

LV EEEOEH VB E~OSBERA D, S HITIX, KO EEFGT iR S
WELY ., KR EEHMOWERRE TV (EREE, WL 2MEE%R ) OMgEsR
BB,

oo}t
§ 80 'l&,
S |efoB
< 60 mod
= on
e o
2 40
g
S @i O Na" @ cr
O ygt W SO:_ =
0 i i
0 5 10 15 20

stirring time (min)

Fig. 1 Rain-water sampler (15 m®) installed Fig.2 Chemical yield for Na', Mg**, CI
on a roof of our laboratory (LLRL, and SO, through the batch treatment

Kanazawa Univ.)

SCHR : FFES (2006) FHAFEEEOREE & b L—Y—FIH~DORL. SRKFAERE
SFWFIERHE LR 3
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By 2 7500 Ry BRRAIESEZFIR LK 0 L R R EE O

hEFEST. HEERER. FTFIA
T923-1224 Il RAEE TGN @RKFIR A ARBEREN 761 > % —LLRL
Y. Nakano, M. Inoue, K. Komura
A simple coprecipitation method combined with low-background y-spectrometry
: Determination of?Be, 13?Cs, me, and radium and thorium isotopes

in small-volume coastal water samples

L oiz)

Be. ?'°Pb, "'Cs, T YU ARMEB LN Y v ARG & Vo P HEAKICIFET B BUR PRI,
L D HWF LRI EE AR AR LTE L, 7Y v ARME, PCs BEERS L LTlADE) X
BED RL—H—Thod0iIzxt L. "Be, Y'Pb 3L P'Th iR FICHi ST AL LTINS
BROWEAN L OBREERE., EOIITRFOXBO hL—P—L LTEL OWEFIH D, Zh b
B X OHIERIL 2R B O R 2 @O 2 MAEDLE D Z L IC X WV ilEKOWENRRIZELTO
MRS 225 3 T BEIC 72 D,

ARFFE T, MR 2R 350 X DM AKRE O SRR ERE R EE ORI E HiY & L, EEROHEAGE
M6, BaSOs. Fe(OH: B LY v EY FFUEET v E= A(AMPIZ L AEEEIRIZE Y, TV T A
Ffzk, “'Cs off, "Be. *Pb. kU v ARfIADRBEEIL, WEEZITRo7-, £, £ OREILE,
FERMECE Y, EHE» S AFEEZFMN L 72,

seawater (20 L)
|

|%&| = r:(;;t—- pH 1)
AFREOBERIE LR T 2720, UTFOFIETER o

BRI lot, G)IRERTTECHEA~I00 L %1% o) e

I (200744 B 19 A). I — kU v 7 4 LH— (pore i
size: 0.5um) ZHWTABE L, 18L @ s3EHZ 1T 7=, [ ::::::r:er::iﬂ::b;
ZFO%, B HNO; TpH 1 ICFHBL LTz, B U AF ¥ U cvmorsingtodynes i T
T—. VorEIVTTUoBT7T 2= AR K (LT, —Fe carrier 800 mg
AMP) %M %, —BERIfERE, Cs WED DO 5] Rl
AMP/Cs %[EIIZ L7z, Ra {5{®D 72\ Ba ¥+ U7 i R s
(*Ra ; 0.7 mBq/g-Ba) %Ml L, BaSO; /LEXC LY e

Ra Z3LLEUL L=, & 51, 'Be, ' Po 5LV **'Th g ik sk vaste
B, Fe %+ U T &MZ, Fe(OH) ILE % [FNF ﬁ%

(ZEUL L7z, Fe ¥+ U 7B LU AMP 72 EfhORAIEIC I

low-background y-spectrometory

BWTYH, BOEEOBRIEMEO 2L~ LT

HHZ LEMR L, £, BEUEOKRIDOT-HIZZ Fig.1 Experimental scheme for coprecipitation
N6 LRI L TRBEOBRIEE S 22\, 5 3k processing of seawater samples

_14_



BERTHERE L Lz, £TO AMP/Cs 3 L 1 BaSO4+Fe(OH); BBt O E 1L, AR/ et R/ E
HTRESE RKIEBRE 270 m) KRB LEEAY 7 77 02 FMERO RS Ge Rt E2 M L7,
PTh, 'Be 2 PHEIEHMZE L IR LT 570, BIRS ALY, S HMy BHUEL B 207
(Fig.1),

y BRIE | TEEAR A Wil El (BaSO4+Fe(OH);) % IHEATAIRIZIZ L, Fe(OH); % &1, ¥ 11 7% - 7= BaSO,
DEE LD BaSO, DEINKE Afb o7, EHIZ, LBAREBUOT VE=TKIZL>THRL,
Fe(OH); Z [ali 1%, FEXUF T S00°C T 5 REMMEA L, Fe,05 & L7z, BHELZWE L. Fe OEINEL R
Yo7, ARFZE T, HILAMBRICHT 5T Y Y ARMAEOEILERS BaS0s, Be 3L PTh
[BIU £ % Fe(OH); MBI THIE L7z, 2'°Pb IZ2\ Tk BaSO, Fe(OH); ~FHLEH 25%., 75%M3 0
AENTEBIRL (BaSO, 7T 7 ¥ a v DH % y HIE LIk RN 6 RS - 72 FHE), BILE%
ELE;

|#E )

EBEOREIZ L 5 FHEIZHOWT, 2'Pb PAMTOWTIERERT % = & K- (Fig2), 7.
EBAEIC XD B OBRERE OB REIREE L 'Be M OWTIIRHBRU T Ch o=, &%l
R DEUROMBOLERH DM, HVICHFEICRLRWF ¥ U 7T 2R L@ R kLiEoM
HEbITL Y, WAREHC BT S Be. VCs. Ra. PRa B LU PTh (<1 4T 28U & Hih Efi 1o
725) OREIBFHIENRAIGE & 2Tz,

S, KFEEMVE, SEIEARNEC LS, WAORHER, BAS L OT O XEOARY 2 W
no,

® (issolved 5 . Lo 7 137 210
il O particle (mean) || Fig. 2 Replicate determinations of 'Be, "*'Cs, “*""Pb,
28Ra, and *Thin 18 L of seawaters(dissolved

Q 8 - - E fraction). Open circles show =0.5 pm particle
O ® e
m *’ f fractions (means of five replicate waters)
£ 6f I
&
S $ ¢t !
]
O
© 2 ﬂ- 9

2 |- Yedg + eot’® R

o ©ogeg o
0 1 1 1 i I

Be 1370 210p}, 2pa BéTp
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HEENHE LTz Na-Cl BHESL R /K H D Ra FRIfLIE

BEME L LAREE | e
T923-1224 AJIRAEET SRKFER A AMEHEREN L > ¥ — LLRL ; T930-8555 & LIS E (L
B RS A B SR R R
J. Tomita', M. Yamamoto', H. Satake’: Ra isotopes in Na-Cl type saline spring waters from Niigata Prefecture,

Japan

LIS R oMmME - Y2AHMIE BIZIET AV D a7 - A ATTARY) ZBWT, Bl
PEMI T & B MM A TIZ Ra FAE (U RFIO Ra (] 1600y) 36 LT Th ZFID PRa (3K
}575y)) BIXOZNOLOWMERA, EFICHRBETEENLSAIZLEBMLNTEY, ZORKITHE
IR ORI E SR T o EBmbh WA, Ez, MEEAREE LT, 2hbekofE
MEREE (FFICARER) ~OFBLIFERASATWS, AARICBWTIL, #ilXiF Nakai (1940) (2
L VEKH - IR L oMM < A A RO RS IR A P A BB D P°Ra BSEPIR B XN T
W52, Ra DEFRB L OF OB W TEEMAERmIT R STV in,

UTAE DIRHIF AT O MEHR T K 0 SERF R0 s 22 & O KIEEIRBIFFIC BV T, MK E i b6t
KEAEIR &+ 2 mEiE Na-Cl BRI R ABEOND X H ko T, 72, BARMENDO 7Y — %
7 WIS L S RN L VB LT T 7 b EORR (BEY) IStk U
DOFERE (P°Ra OULHETR) OFETREMESHERI SN D, LLEOZ LD, Fx X HARMED RO
KEEFEEREI D H15 S 5 SR E Na-Cl BLRSLRIT PRa 2 HREIZELOTRHARVNEE X,
B ASHE 812 S 7E 35 Na-Cl BURSIIR K D Ra [RINL AR O HER L AIIFZE 2 b8 7=,

AfFFETIE, (1) Na-Cl BURFLR KT O Ra FINLAORE 4, (2) Ra[F{EOERE, (3) Ra ldl
(RS PE & R DIRFR OB EZH LN TH I EH#HME Lz, AMTIE, HADME: Y
AHMETE L TROELA THIHE RN LR/ O Na-Cl RS OFERIZHOWTHRET 5,

2. ABHEER - EBROF I : Na-Cl BB K OREHFE UL, 2007 4F 3 A2, FIZHIB RN 2 o

Pt 23 MU CHT o 7y LD 720, 3 HLA CH ) Ak BRI ~
biTo7% (B 1), Na-Cl BURSIRAH O Ra-U RNLf o=
iX. 357 20 L 25 BaSO, JEILH & U Fe(OH); 36k 1k o =
CEDEILL, EREIRE LU A S ha s b e e {!

Y —ick Y ek Ui, EERERMEIA A7 aw b | G
757, FAhYEZ01 MEEREEAWEEEEIC X E

O PE Lie, St k0 Bald, ZHEN ICP-AES 55 X

OICP-MS (2 L 0 ER L=, 8D B L U8"0 13, #h#

AT & O WL Tl X 0 ARk ]
VR RT3 TRIE Lz, Q7 {_,{v N
3. fEB & B AT CHIR L 7= Na-CUBIRSESUK . L e, #l &y SIOEEEE
8D, §'°0, Cl 35 LU SO./Cl DBHEN BB A & DREHS 1 RURHRIUM A

THWORBEAIC X B HRAR S X > TRFRY - RIAARRICZER Ltk (BRK) & RKORED
ThdEBZz b (NiE L HRIF(1986), Xu et al. (2006)) ,
[ 2 12 Na-Cl B R §5 57 7k th o0 2°Ra 4 EE 45 1 10V Ra/* Ra S AELL O M E #6 S % 53, CRa I BE 13 7.89
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@

— 1897 mBq/kg Th ¥ . Fx OHERMIEY PRa
ZEREICSUORIERPRHI N, £,

o
|
|
|
|

H

£
26Ra W I Ca, Sr, Ba 35 L UMEIREE (TDS) & § 3
EQMBENSHY (K3), *RaTEREEEE § 2
DR RIS RA A RIS & ok E 1
CRIEEN TS Z LSRR SR, il
ZtRa/ Ra FHENIX 0.28 - 5.21 Thote, £,
—iA, AT U BERPFET S5 g
&. PRa/Ra R BEILIMELS 2D LB A DR E
% (Bloch and Key (1981)), NI3 Dlfiss g'

Ra PEEEH G < (1897 mBg/kg)h > **Ra*Ra

123 4567 8 9 1111213141516 1718 1920 21 22 23

HeS B EEAMEV N (0.28)72 8, Ra RINZIEA U ## sampling point
K2R LT DREMN TSNS, K ®2 RERATHD 226Ra P L 228Ra/226Ra U RELL

#B457  Na-Cl BHR G K H D Ra [FRINLAED
Wi KEaalchkdsEE26N15,

-~
'

(a) **Ra-Ca (b) 22°Ra-Sr

A& S A s B AKRFE -~ Ra [RINL KDk A % A e, % A . ’:/
HE=ADELT, (1) HHEOWM. (2) a-recoil E . o 08 | 8 ced S
1552 B Do A TR LT Na-CURSE 8 °[ re-o.g 75" 5 . o
R A L KKOBREW THD L EX a e ? P
b= Bl % T Ras LU RaARa | | | 2 o R:= ti).az |
BAHEOMALE R b o T, TORE, B 0 o2 e 4 e
TR ORI ™ i R 5 ) (c) 2?°Ra-Ba ¢ (d) 22°Ra-TDS
R Ra HORBEIZBI T 5 = L sk, 2, o O | 25} « e
F72, oerecoil THE PRaPRa AR 2 | o pv meos | E o ,.Jf (3
THE T 2N EIREE D MRa kBB TE RV E §O[ /,xz". . 57 .
O, TOMOD Ra DEPFALIETHDH I L3R 3 | # 2 . L1 7= e
wank, 2IT PRaskOPRaznE | | % o
P IS I OO R oSS L Fog{éa), ﬂ:g:‘kg £ ! IOQ?TDS), m;mg ’

BEERITHSH Z L, Th BNLEIIRAKP TR

BHETHHZLERTD L . BADOBEMRIZE-

TARFE A~ S 7 Th RACAITE A RICEE L, K—SREREIC Th A AEZRE L-Riia—7
A TBIFES D EEXDBND, ZOLD 7% Th FMLRZRIE LICRET =2 —7 1 > 7 ODFEZRET S
& ARFZE G ST B I Na-Cl R SE SR K 10D 2°Ra P 36 1 O P Ra/P Ra HUHRE LS 0B 7 B
THHIEBHALNE T,

[% 3 226Ra #EE L Ca, Sr, Ba, TDS @ ¥{#

2% ik

Bloch, S., Key, RM. (1981). The American Association of Petroleum Geologists, 65, 154-159.
I, PRIRFEHR(1986). AMLEHTH= 51, 113-122.

Nakai, T. (1940). Bull. Chem. Soc. Japan, 15, 333-426.

Xu, H.-L., Shen, J.-W., Zhou, X.-W. (2006). Island Arc, 15, 199-209

_l?_



WEHBY HOUT L NI ARNLR &)V T7 T A7 NS

ElpER | LREdgE | e
'7923-1224 F)IIRAEFEHFIGNT &RAFER H ABRREEHN 74 —LLRL
2T923-1192 ARG RATAMIT SRR A AWK v 24—
K.Mino, M.Yamamoto and K.Kashiwaya:Uranium and thorium isotopes in the lacustrine sediments : Lake

Hovsgol, Mongoria

EU®IZ]  BEREKIZ BT AREZB O THlZ B LU T, IO WIEHEREY )5 i &5 O HT
BRALN TG, HEHERDITE AW NIC BT 2R TS LB (Lt £ R Bk D
LA RTFEL TS, YFEETIXINET, gy 7 - ANAHART TN T TR NE T 41—V ELTE
772 (U) « B A (Th) [FHLARFZED G EHER T O U IR EEAOK WP IO R BN HE L T AR
L, ERBEDY — N OB LGLT HREE T/ —L L THORI A TEB/IILERBLTE, LML, ¥
TUNREEBEE D X570 IS THERE 3200, ZDAH =X MIERRHATH S,

TT AT NAIZ A B A E LB A 1000m LA B W2 &, BRI 1/60 &/hEWNWZEnh, K[EE#)IZK
VIR THHZENMFFIN TS, ABFE T, W HM O/ E7278 (Bortsog  Bay) 2> HER L 7= HEFIT & )3
0.lcm/y FREL TARE NS 12.3m =7 (BB03) Z VT, et U (Th) OHERFZEB A R L 7=,

[FHE] 2004 127 7 A7 VB B - Bortsog Bay (Fig. 1) 2»HERHRE S

7= BB03 =37 (12.3m)& V=, BBO3 =17 [T Clal B I ZERHR & i : 41 1 |

7= BBO4 27 (7.2m)D AT Bil 35 1 T AE(TIE SE 5T AR 5 BT r -'

WAFOLEZLND, lom FICHIMILE 1233 BOREIOSL 51 e T G

10-15emEIfE CHO HHL 7242 110 fAOREHZ VT, 2255 fif - {5 ‘e . |

SR, T T TE I LY T MY ARG R BIEL . 25 ) - SR

MRS IUTEARHEIC DU C ICP-AES ISR EBOTREWE  arl - HDPOA ‘ — oar

LT, Eio WA LILRE LIy 72 (BAEME U) )1 7L Ol E ERET |

NTB - B ERTOY 7Y (IR U)ICo\ TR ORI JEw

BRI 570, TAYra R VT H AR MUY BdEE se| VLT s0°

kb=, Yl e ™
i i ;)-‘F L' o 1ok .

[(RER-EBE] 2oMICED V0 “PU, **Th REX 19-103, - 1

7-46Bq/kg DFEPH TEB L7, 28U 1k~ 22Th PR EE L4y AN RIS |

<, FDOKNE 20-40Bg/kg Th-7- (Fig2)., Fig! Map ‘of Lake Hovsgol

showing coring site BB03

HEFE T PUAPU HR TP 1 B REST R, 1,522 Tho
7=, AT BHEDWAD U8 Lk 2.06 THBD T,
HEREW P I BRIRIE LIS D U iR DFET HIZENRRASLNTH D, HEREWHEF DMK S A (BEik) o1
At A HADT= O B A - FERMERR BT AN B THD, FZTHERME U (I3 E#rsmky
LB PP Th ARSI LRV OLEEL T, FRRORE Tl H OB R A7
U(obs) = U(auth) + U(terr)
U(auth) = U(obs) — R * ***Th(obs)
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ZZT U(obs). U(auth), U(tern)lX % Z I HEFE
Wb 7 U, B4 U, BERYE U OREZR
T, RE=1L03)E *'Th ORESER TEXHRBGO
POTh/Th S RELL T D, MANSH-HAEM U
REIXTAYra kil TROE S HADEA
% U BELIZIE—BLEZENS (Fig3),
BOThA Th bha UL L7 RANEIT R Y ThoHL
Z2bND, HORR., Svy U oE#hTA %L
U OXECERTHZENRHENT,

FELEMNMEORRE. B PIZEEND
Fe,Al,Ca,Ti,Ba,Mn,P,Sr,Cu,Ni,V,Zn & DIEE 5y
MRS ZI2 5Tz, EBEFTRFIZOWVTS H A
BEIRE RSy 2R 3~ (bR E LA 3T <
WAL EAED Al JRIER JEHEC B -5 AR
DI LT EEFELS XA LR LU, B
A=k Fe,CuNi,.Zn,V (ZHERM P OF M & A kL
BULLL 7= PR iy iR L, EKIRIC B 540 4
PED WA ML TWBEE26ND, $72, B4
£ U &8 A% Fe,CuNi,Zn,V OFEEE5AH BV
BZRT, ZORERENL, Zoa7 O A AN U I E
(B, KEICTEAE T A8k L - KL
(Lo TR - TEELI-b oL ESND, 414, i
B 2 iy - MR AR AR L O KRR E BN LT 70
ABOZEAL, N pH-A AV 3R E DIz LW
BHEEOUTAETRE OB ANSEEEEB LY S
UHERR R DR IS A BT T,

_19.,.

Bulk U-238 |
— Bulk Th-232
0o o e Bulk Th-230
o 80
[ =4
2 60
©
£ 40
[&]
S 20
(@]
0 1 1 1 [
0 300 600 900 1200
Depth [em]
Fig.2  Vertical distribution ot “*“U,~“Ih
and 22Th in sediment core (BB03)
100
< 80
@
= 60 ¢
2
[=e]
Q40
+
2 20 ¢
G L 1 1 1
0 300 600 900 1200
depth [cm]
Fig.3 Vertical distribution of authigenic ***U
(solid line: calculation, point: isochron method)
"""" Auth Fe
N Auth Cu
5 Auth U-238 | ] 80o
i b 5 i1 705
w4 608
=3 i 502
o 40
('
B 1 30
1 202
=
108,
0 0
0 300 600 900 1200
Depth [cm]

Fig.4 Vertical distribution of authigenic >**U

authigenic Fe and authigenic Cu



Anticoincidence JEZ AL = Ge BHEBD/ v I 5590 FIER

WERE K, i, A
T923-1224 F)IRAEETH TR &R KSFE A AHEREREN & > % —LLRL
Y.FURUSAWA, Y.HAMAJIMA, K.KOMURA :

Background reduction for analysis of low level environmental radionuclides using an anticoincidence method

[IZC®IT]) Ge BMHEIC X B vy BBEIEIZB N T, MIBRHHEEERBERS MET H121E, 227 b
WEND N7 7T KBGO EREOT I ENRULETHD, B6 ORRIZIE, FICEE P ORIz
WCEALD BHBEFICE FNIMAMERIC LD b0, ZRFHBR (WP ICLD 08D D, =
ONFHBEZEM S T2 HER, TFICRHBERET D2 HIE, 77 AF v 7 0FL—F-(PS) ik
&L PS & Ge RHERDESVFEFFICRE L= O %< HiE(Anticoincidence iE) 35, ZNET
A5 TX 7= Anticoincidence T, JEW PSGEF, 50 mm J&) Z Mt /MBIZRRE L TV A 7-HIZ
BETO yBLBRET D, ZDO=HMIA Coincidence i Z L, #IEREI PO v A2 % LT
BRELS, ERDIUBRVBLETH D,

AWFFETIE, P FOESIZIBRBEND LEWEL EERY | yBROERIZLEWHELTE RS X
HNTEE 3mm D PS 2 Ui, E7-8ERNIZ PS 2B T 52 & T, yHROEEL I OIZEMEE
5L LT, Zhc kY, HEOBRBEBTY p R FIZHET S B6 & L KR TE 28 Ly BHIE
VAT LD AT,

[ 2252 ] 180 mm X 200 mm X 3 mm @ PS (KURARAY
4, SCSN-81) DJEPHIZTES 2mm, #§ lom D | Plastic

| Sebmais HV Supply Amplifier [] A0S = (o
AW, WREME T 7 A 73— (BICRON l [ 3

%, BCF-91A) #¥fAL7-, REOLD% 5 U
e L, X7 4 L ATREI A BT, MV Supply| | Amplifier bl
A & 725 5 KDIT 7 A /3 —%—KOK, ! . e
BEBrHEEF (R 7+ b= A8,
H3165-10 ; LLF PMT) (ZHEkE L7z, PS I Ge
it &% (Ortec #8Y, 463cc, fHXENEE 90%) o
O L & MEICERE Lo, £OMEEES

10 cm Pb, 20em Fe, _bkmmiE 2 cm Pb,
20 cm Fe Tililic% L7z (Fig. 1), PSIIFH %
PRA B L7z Sr & VT, MxbRRh R
ZHIE L7, Fig.1 Schematic diagram of a Ge spectrometer.

Ge B HH %8 B TF PS D B X H9IEES 23 L ADC IZ A U7z ADC IZATIME B DO & kit & 7= ezl %
ListFile & L CE#&kT %, ZO ListFile ZffiF 9 57=90I2, Y7 b U =7 24 EIHFTIIERER LT,
IDYTZ U xT T, Ge %L PS &£ DIEHD Coincidence #Hi>7z, Ge BtHERD AT famnb
PS & @ Coincidence A7 pZFELBIL Z & TFEEMRBKD BC RV AT A 2B,

7 J___,_,;
N
/

Ge Detector |

il
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[ 2]
BEHI7E Coincidence ﬁrﬂﬁm;}ﬁ 5 TimeLag_200802280954_1ist_000_dat

Ge BRHZE & PMT D15 £ AN T 1 B R .
RMZETRHEERDZ 2272y b LE,
(Fig.2) ZDFRER, ~14uBE-9u BIZZAKD
E— 7 Z8H L=, {85 Coincidence L TR
MDAV AEBDDP RS T DD,
Coincidence DWFEIEIL Ge D/ UL A DR H &
NOHRFMEZIEREL L T-20u B~0p B & PRIE sl
| 5% i
HELRIEIZH T3 Anticoincidence i D A : Jv

Ra s R 2 HIZE, 70 keV-4 MeV £ T® BG & 0 Eemtertios PP I :
o o -100 -50 0 50 100 150
PP 138,000 Thok. MLORIORE Time difference of Ge Detector and PMT(x S)
1411 ¢cpm TH o7z, TD 2 H PS ¢ Fig.2 TAC spectrum
Coincidence L TR/ H DL 57.2 cpm TH Y, BG % 41. 5%EHEED Z N TE -,

E— I RDRNRY M % Fig. 3 1R T, HE— 7 D cps IFEDLL ARV, B A &85 Z & HHH
ETWD, Ac(338 keV, Fig. 3-a)=°2"Bi (2204 keV, Fig.3-e)id BC ASWi LI=7=®Ic B — 27 B R %
B LIt K T OE—2 6 S/NHEARHLELTWS Z L 23bns (Fig. 3-d, ), FEHEE LD
y #EEGTe 511 keV DM E— 7 1T AT%IEWT 5 Z L N TE /= (Fig. 3-b),

TRNF— & O BG R F % Table 11237, 3 MeV LA LD = p L F— GBI FH RO I & 72 D55,
BRI/ K 53. 2% Th o1,

[#=2]

2T 41.5%0 BG # FiF A Z 12k L. 3 mm @ PS T Anticoincidence 4 VTS Hft
KD BGC ETFTIFAZ ENHEDLIAHTEE, 4%IXPMT OEXEZRIEL THEEE TR Z L.
TAC DB — 27 3 ZKIZ3 v TS B OfE  —2® Ge MHHERDOIE 512 LT PMT OfF 545 2-3
n ORI Z &1 CHEAN L TW 2 BRROMH, kL 77 A F v 7 o F Lb—4F ORE % Fiik
LEIEFHBEFR CH S 3 MeV ELEOFEK TO BG WA 100%IZF51F 5 Z E#mat LT,

Table 1 The background decrease rate of each energy.

110°

Counts

Sereberdeeed:

Energy (MeV) 0.07 -1 1 =2 213 3-4 >4
Decrease rate (%) 28.7 438 44.2 53.2 50.3
4000, o6 7 200 100
3 4 3 4
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Fig.3 Spectrum of Ra sample.



ek L OB OBREE P T = R L X — 4310

ek, ANFIA
T923-1224 A)IREEEFHFIRN @RKFER A AMIREAT 7%+ » ¥ —LLRL

HAMAIJIMA, Y. and KOMURA, K.:

Energy distributions of environmental neutron in liquids and solids
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DETERMINATION OF **pu/py

ISOTOPIC RATIOS

IN

HUMAN

TISSUES

COLLECTED FROM AREAS AROUND THE SEMIPARATINSK NUCLEAR TEST SITE

BY SECTOR-FIELD HIGH RESOLUTION ICP-MS

M. YAMAMOTO', S. OIKAWA', A. SAKAGUCHI', J. TOMITA', M. HOSHI’, K. N.

APSALIKOV®

'LLRL, K-INET, Kanazawa Univ., Nomi, Ishikawa, 923-1224, Japan,

*Hiroshima Univ., *The Kazakhstan Republic

Information on the **°Pu/”**’Pu isotope ratios in human tissues
for people living around the Semipalatinsk Nuclear Test Site
(SNTS) was deduced from nine sets of soft tissues and bones, and
23 other bone samples obtained by autopsy. Plutonium was
radiochemically separated and purified, and Pu isotopes (*’Pu
and *Pu) were determined by sector-field high resolution
ICP-MS. For most of the tissue samples from the former nine
subjects, low *’Pu/**’Pu isotope ratios were determined: bone,
0.125+0.018 (0.113-0.145, n=4); lungs, 0.063+0.010 (0.051-0.078,
n=5) and liver, 0.148+0.026 (0.104-0.189, n=9). Only **Pu was
detected in the kidney samples; the amount of **’Pu was too small
to be measured, probably due to the small size of samples
analyzed. The mean **’Pu/”’Pu isotope ratio for bone samples
from the latter 23 subjects was 0.152+ 0.034, ranging from 0.088
to 0.207. A significant difference (a two tailed Student’s t-test;
95% significant level, a =

Table 1. Results of #**"Pu concentrations and their*Pu/"Pu 1sotope ratios in human tissues from nine subjects

0.05)  between mean = 1
240 23(} A s sample No. 1ssue onceentration solope ratio
Pu/""Pu isotope ratios (Lab i) P “Pu mpy Py PuPy
. i _ 1 e .
fOl‘ the tissue samples and (mBq g'-ash)  (mBq g'-ash) (mBq g'-ash)  (mBq kg'-wet)
1(#20) Bone{vertebra) 0.080 =% 0.003 32 *+03 0113 £0012
for global fallout value Lungs 156 £004 0272003 183 £019 109 £12 0051 0004
s Liver 244 2005 106 £005 350 017 175 £09 0123 %0002
(0. 178+0.01 4) indicated Kidneys 025 + 001 nd.
that weapons-gmde Pu 2(470)  Bone{vertebra) 0129 20017 131 £17 0.107 £0.039
i : Lungs 037 001 nd
from the atomic bombs has Liver 2102003 098 £005 308 £017 202 =11 0133 £0002
1 H 3(#71)  Lungs 0044 £ 0003 nd
been lnc?rpcrated 'mo. the Liver 180 £004 124004 305 012 258 10 0189 %0002
human tissues, especially Kidneys 0047 %0.006 nd.
. . 4(#139)  Lungs 062002 013£003 075 %015 78 %15 0067 £0005
lungs, in the residents Liver 2414007 1422004 38 %016 362 £15 0161 %0002
living around the SNTS. Kidneys Q.06+ 0004 nd
239,240 5(#155)  Lungs 091 £002 0172003 108 £022 115 23 0061 %0002
The present Pu Liver 108 £002 037004 145 £016 139 =16 0104 %0005
concentrations in  bone, 6(#158) Lungs 066 =001 0122002 078 =015 86 =17 0059 *0003
: : Liver 4832006 274 %002 757 %012 468 07 0155 %0003
lung and liver samples Kidneys 0,050 #0007 nd
7(#337)  Bone(vertebra) 0049 £0007 51 £07 0145 %0008
were, however, not much Lanes T =i
diﬁeren‘[ fro]n ranges foLlnd Liver 039 £001 0.20 £0.03 060 X009 26 £04 0.156 £0.014
2 Z Kidneys 0,023 % 0.006 nd
for human tissues from  guaus) Lunes 0.12 £001 nd
other countries that were Liver 046 001  025£004 071 %011 73 =11 0170 0010
9#379)  Bone(vertebra) 0051 =£0005 53 =05 0135 £0008
due solely to global fallout Lungs 022£001 00430020 026 £012 12 £06 0078 £0005
: Liver 049001  025£002 075 =006 50 %04 0144 £0010
during the 1970s-1980s. Klidneys 0084 £ 0010 nd

*The values in terms of mBq kg'-wet were tentatvely estimated by using ash-wet weight ratios histed i Table 1
The levels of ™***Pu in bone samples were measured by alpha-ray spectrometry and error shows one sigma of counting statistics
Tissue samples other than bone samples were measured by ICP-MS and error shows one standard deviations from three replicate

n.d.: not detected.
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SPATIAL DISTRIBUTION OF SOIL CONTAMINATION BY "’Cs AND #**%*py IN THE
VILLAGE OF DOLON NEAR THE SEMIPALATINSK NUCLEAR TEST SITE: NEW
INFORMATION ON TRACES OF THE RADIOACTIVE PLUME FROM

THE 29 AUGUST 1949 NUCLEAR TEST

M. YAMAMOTO', J. TOMITA'!, A. SAKAGUCHI', T. IMANAKA?, S. FUKUTANI? S.
ENDO’, K. TANAKA®, M. HOSHI®, B. I. GUSEV*, K. N. APSALIKOV*

'LLRL, K-INET, Kanazawa Univ., Nomi, Ishikawa, 923-1224, Japan

2Kyoto Univ., *Hiroshima Univ., “The Kazakhstan Republic

The village of Dolon located about 60 km northeast from
the border of the Semipalatinsk Nuclear Test Site in
Kazakhstan is one of the most affected inhabited settlements
as a result of nuclear tests by the former USSR. Radioactive

contamination in Dolon was mainly caused by the first
USSR nuclear test on 29 August 1949, As part of the
efforts to reconstruct the radiation dose in Dolon, '¥Cs and

#9280y in soil samples collected from 26 locations in the

vicinity of and within the village were measured to ; .
determine the width and position of the center-axis of the ¢ .%o pmron
the 29 Algust 1943 mucleneiest

radioactive plume that passed over the village from the 29
August 1949 nuclear test. Measured soil inventories of *’Cs

- g 016 oD on’
23 . . L h Y
and Py were plotted as a function of the distance from ; el O 1‘*&.—.\_“
the supposed center-axis of the plume. A clear shape similar 1\ lrtysh river. " =
i ; > X ; Nl S ",
to a Gaussian function was observed in their spatial — 5 km
: [S—LL—

distributions with each maximum around a center-axis.

It was suggested that the plume width that contaminated Fig.1 Sampling points of soil in Dolon Village

Dolon was at most 10 km and the real center-axis of the

radioactive plume passed 0.7-0.9 km north 12000, ey

) . | Center-axis 1o & 137¢e Geo. moan (BG{omdM}H
of the supposed centerline. A peak-like __ | cs fiting 08 km 2.3 km o 239240p,Gas. mean
i . o 10000 +| Pufitting -0.7km 2.0km we 137Cs.Gausslan fitling
shape with the maximum near the § [ . = 239.240p,.Gaussian fitling
center-axis was also observed in the spatial : 8000 |- - = 1
distribution of the ***°Pu/'"¥'Cs activity E i
f ¥ . 3 ;6000
ratio, which may reflect the fractionation g i
effect between ****°Pu and '¥'Cs during the . 4000 |
. o r
deposition process. These results support the € _
results reported recently by Stepanenko et & %[
al.(2006). The data obtained here will o

provide useful information on the efforts

. L. ) Distance from the supposed cloud centeline {km)
to estimate radiation dose in Dolon as

Fig.2 Spatial distributions of geometric means for
BG-corrected "’Cs and ****°Pu inventories in soil
samples from 19 locations along the line perpendicularly
crossing the supposed centerline.

reliably as possible.
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