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RIS D% T “CHE A
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D) 24 RRSEREBTER AW R Rk S B 2y 3
2) Bl B RFHERNER AN > 5 —

1. i3C8iz

(4D L7 TS, O EICE F LTS BIEE TORED 2402 FHiF
MO&EGZ % B2, mMBEEIE, O EWEHBIZETL 200 KO AL
IKITIZ Ko THFEM £ Tl S 4, BOKLITH A & 0n D SR 2 2 2 () Ko %
PLEBOMEEZIZEAERZTTICHEREINENG, SN BHRABE FICH 5750,
E MO LWL, BEEERBMOSKE - [BEO X7 27 - SHFERE Ot
LR LTI TH S,

BIE X < AW 5 T2 B FARRERISE, #5730 01 C (e.g,
Fireman, 1978; Brown et al., 1984; Jull et al., 1984, 1989a, 1993) , 3.1 X10™E D
"Cl (e.g., Nishiizumi et al., 1979, 1981, 1983) , 2.1X 100" Kr (e.g., Freundel
ctal, 1986; Miura et al., 1993) 2 EMH 5, FlS £ S IUIROKE F TR Z N5 18
LHES0~60kaX TOHWE FHEREZRTHONL <, B EEHEHFO"Clichns o
B FERZRETHDICHAATH 5,

RO DOTE FICHRINEL, E£TMDICHEGEICED, 108l EOSEOHE %N T
frofz (e.g., Fireman, 1978, 1979). #HE0EZHAWAR 0, 1EOMEIZ10gb, L o
SEaZnEE L, HERBOER WA E > T IO EIZREARRE L 71> T
128, NMESRE BN HHENE TS, Danilkl & TH IEEONEMNTIGE S 25 &
EHI, ATFOROAL PRPLTAUIOT IS FRII—TRE, R HWIZE
GO FPFRIZET 28T TbN S L9127 (e.q, Jull ef al., 1984, 1989:
Beukens et al., 1988; Jull and Donahue, 1988, 1991) . L/ L—%. ®AEIZE W
T, AROMBEOGRAE TH D RAS, NEE RS VEH L 55 FTEADOIZ 1T
FEAETODNTHRNWONELRTH 5,

DR RFERNTREVR L > =120 TR, @RI EECECO HE-10)%
WIZERER D 5 DR FHINIET TIZAR I N TWAL, /N » 2123 BRI 7 & 3 %
UL, DNy 72 B2ET A AT L TCO,DEE - W8 %475 7=, I n E M
THO, Kz, BBET A >N TORZOEH, HANY 7 AOKRLGDEAE > 7T
IRFNZ L DIERDAREEAVRIBE I N T/, BERE, RESE BSOS T LEtEH-
HMUTIE, HITARRBEIZLDIEREBRET DL ENTE TH S, 22 THhalt, B
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FECO,HE - h',fﬁ%zﬁfﬁﬁb,%ﬁwfﬂ el AL oI BRLz, £
= DERTE TR ER IS cimsdcétxcmmﬁvatﬁ\ /yéﬁzwiut74;w\@

TR B <7z, MM@) LIFOAFETH I LI, REBBENEH ORI &
AW TH - 7z FERIH 7 A b DORIE, Lx?i??%i LML ELEHT BT HEI90% DAl %h
BIRGEon, £/, e g CHR ] A DIBAZNZ LA BURRFZDTHEZD T2,
ElTcEsbnEExN (GE - P ﬁ 200( Minami and Nakamura, 2001),
KIEIZBWTIE, R FERARSE SN TWDBMIELZ BV T > e pGEAI O &5
WoORTEZEZLNTNAHN DNDOFMEGOE FERIERRICDONTIENS

V% PRI DN T
@@ik%ﬁmwKWtﬁwaﬁm A= —HALXOREINI > TFHZES X
I o TWAIEL HUAE R KIS & Lo 2 FHEEETICH 5, 5 DF IR
IFGeVA—F DT FINF—2EDKERTH BT) NEKRTHD, BONETENL T
&mé%%ﬂ*b”.%tﬂW?&i@Eéﬁ@méw,m<0#@ﬁ¥&¢WT%$
R %, TCIEIIIE RS A BOBI ORI E > TAELZBOEEASNTND,
@Hm+mﬁmwT%iﬁfmt%w&@fotﬁm%@%%oﬁ%%&@i%%$
WL T WD, &, TR L OB RE (BAER A ) DEREEEZPET D L,
THHE O F RIS TR E 115 '8
R:<P/A>u—e’5

THZSND, FHMMIC AN TRFERDTICRWEESIE, AT>1Em0, LU
R=P/ X
OAR=P
afZOT“bt R S ASEEE AN L WE OIRTE S 72 S, T FAEROET,
e RIZ e #Tbtﬁ%ﬂhdi@mﬂ‘lugmjj— ZEITED

t=(1/2)1In R/R)
THASNSD (@i, 1987; &, 1998).

‘VJ
=i
—

1L

$xﬂm$m®F1/7®K®L TTICHE FERMAREEIN TSP X EEAO
Y-75102 (L6) & 75 > b L Zled ALH-77294 (H5) B L UALH-77262 (HA)ZM Wz,
Y=751020 M 75 FYCH 13, LI 0 4.2+0.8 ka (Fireman, 1983), AMSIZ &
N1.7+03kaUull et al, 1984) EME SN T NS, ALH-7729413, FHEGAIZE D30+
0.8 ka (Fireman and Norris, 1981), AMS#:IZ £ 09.5+1.0 ka Jull et al., 1989),
16.5+1.3kaUull et al., 1998) & mEH N Tnbd, ALH-7726213, AMSEIZIZ D 18.0
+1.3 ka Qull et al., l998)<&¥~&u SNTW5s

F 0 V-75102 LR EEZ S NHY-74190 (1L6), Y-75097 (L6), Y-75108 (1L6) 1z
DNWTH, MExEFT-> 7,

DHIRANE . sl O Fe (part No. 502-231 ; (R FHA 2<8ppm) Z iz,
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4. FEEF Ik
EERGEL, EELTuller al (1993) 25312 L7, 112, EBRoOBNXKZE KT,
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(LECOft, C<8ppm) &iEH, 5 DIFICANS., 5DF &5 12T 507 1121000
CTIORFRRRERE L L TB Wb O ZHA L 72, BaEHEHIS00°C TR, <y 7
memeﬁ& HBEAEEEEHC DWW TIZ, 500°C TOmMEIII A dTHEb17,
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THhbH, CO, %Mz mm175774h¢wx HIT R R FERNER AL >
Y—IIREINTWDHY > 7 O INEE R E (288 12k ->T, zo 0
P& ET 5,

(L000C= Y TAFATT VS F 5 DIF & L0 EX (1 LT 2)
g
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4
(500C O~ » T ILIF | TR IMALT 2)
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SUBIC O, 23 Me % & & b I DA 217 I &
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g
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5. fHREEH
5-1. 75207 A
AT ORESABIZEEITES, BEOSWINTORDIZIE, 772 7HEEE
THMNENHDH, TIVIF HDIX 11000 TS LA EmEAT 5 2 L2k > T~10ppm
Ho7=T T 7 EMN0.2ppmEL FIZ 77\ 304 D {F% Hﬂﬁ’(ﬂﬁppmi’@ﬂ%}]ﬂ@‘é &
WD REEI D D (F]iﬁ\,199zx T DT 2 OIS 21F%1,000C T
mrE L% <ICHMET, ?S%f—9-q%EL/C£<HﬂuﬁCM’“é%1@Tﬂdl
MEZ S (B - Pk, 20000, SEE, HiHICADIEZE1,000C TS ML L2z,
<y IIVFRNTHEL, BAFATLIEIC LR, T 7E T 5201203, BEE
HL#%T<IC5DFEEBEEMEAFEIZtE Yy R T HEDDUFEL WA, BOZBIET 5
DERMULMEENWD T ET, MATADEFERSMLAEZHERT S EIILE.
HOFITRSI2gD B % AN TS B R 2R UORT ., 5D EANMN D
THOEHBADOBOO2MEHEN W, B &ﬁ\fj\ﬁt HOFEOH MREEGH BN D0
EEDNTWVAN, m%@éD&T77/7W mm%bmaﬁotobﬂb,mﬁ

#ﬁﬁﬁ DIEFEDIF DI NEA DA DTN TETG <, @B NEME TnELz LTk
RN IR 2 2 EMEn & 0 ,Hm@ i@i)@&mT/@ Wzl Tnwas EE
Abm/

DIE BRI % 5 [ AN EL R 1 ﬂybﬁéﬁ’7y7wﬁfwm:1ﬁ%ﬁ%ML
LT%/7/7W@i&A&mﬂﬂIMVﬁL —F, BEEAAZK - Hiid 52
L0, BTTI 7T EMAERMMBR NS, 7T 713, H5DEMN5, <tm94:6
3, BEHAICHERTLIEDEEZ NS, BEEATAZIGK - BT 2720 0KEIL L
HiOHDEMAL TWbHED, REENTWAIRITEDEA NS, F1%id, fﬁbm
7k « Wi = AT, 750 T A R EfThWitnEEZ TS,

=1l T2 F7 A bDRHIR

preheat7z L 500°C o< v 7 J)VE Tl fpreheated
We a4 2 2 oK - T ﬁﬁJzﬂ‘,/f\%%7§§k§ %%

HH DI HHDOIE 15D H5D1E M5 DlE
0.044 0.022 0.051 0.078 0.032
0.031 0.038 0.036 0.047
0.065 0.020 0.018

0.028 0.078 0.057

0.073 0.071

0.022 0.048

0,047
0.038 0.038 0.051 0.051 0.046
(mgQ)
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5-2. MMRREAA S DR FEHNH
BHR S LECO# O @i Fe 2g 2 A L, L EEMEAOY-75102 (L) & 7T~ &
)L ARG ALH-77294 (H5) 0 R 4l H 217 - 7o R 2 K21k T ORI O FRE IR
IZIINISTEER: (RM-94) % A, “CHMREIZ Libby DM 5, 568 &2 AW THEML
Fro MEMEIZL 0 TRUE. MCHETFHERIE, ERIORLELDIC
t=1 ln(R/R‘)
T TCOBA, 826844
R: saturatod activity
R : #ElOactivity
CEDLIND, BEE FLEBEAOssaturated activity2t W < D DB AHIZD WTHIE
XNTWVD (£3) . Fox ORFBH 27 LI12B N TIE, Z65 OfE4 Osaturated
activity Z ERBUZIE L TW/aWwoT, LY JiEAEOFEEE53dpm/kezY-75102, I
54 7T DOEHEA3dpm/ kg ZALH-772941C s Z &2 L=, £20fElE, 75> /7
O)activitv 0.27+0.03dpm/kg 12 L> THIE LT H 5. £k, & FTEROTE!
CIEIZBIT A5 EEEO AR TH D
Y-75102 & ¥ F 4 AR (ﬂllt%l',bm;mre man (1983) D fER E1FIFHE L <, Jull et al.
(198D DF R0 HA L WEEENE SNz, Jull et al (19841, 500C TR 5
HiE N O HEET S &, Y-7T51020 4% E135.1+0.5kak /a0, EFFEMAK
DHT Tb)tx&itb’ﬁléo ZOEHWERAERIL, HWERE D Dmelt waterlZ L > T
RAEZITIZDTH D EWESITBRTNED, EBRFEHMETHLEDEZASN D, &
TFHEARELRFEROTHEIZ2.8205kakz D, Frx DiERE—ET 5,
ALH-77294 D7 THAX ?H'Jfﬁ%if’f%élif‘ reman and Norris (1981) @ #55% & Jull et al.
(1989b)  #E B O IZ & Jull et al. (1998) D #5 R IZ i bt WK &73 > 7z,
ALH-77262 v%gFfﬂ'E;(”UfE’?.% WZJull et al. (1989b) L D B &7 > 7z,

#£3 BETEF LG DYC saturated activitie

54T (CYaES saturated activity Sk
L6 Bruderheim 49.8+1.8 Brown et al., 1984
54.6+0.5 Cresswell et al., 1993
51.9+0.3 Jull et al., 1993
47.6+2.0 Knauer et al., 1995
Peace River 55.1+1.0 Cresswell et al., 1993
Peekskill 51.1+0.4 Graf et al., 1996
. Mbale . 68.1+0.4 Julletal, 1998
g 52.6+0.4
L5 Holbrook 44+1 Jull et al., 1998
________________ Torino . 42x2  Wileretal, 1996
T 43+1
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B O CERET 57917, Fireman (1983), Fireman and Norris (198113 B
BENEE+EHEGE” |, TJull et al. (1984, 1989b, 1998)13” e JE I NELE FAMSHET %
TLTHEAE, BELFEUHEEANTNS, BiEOREITEWERERL, BEOH
RIHNWHERERL, Fex OREFIZZFOPEMEERE R T ENIEANR SN, =
DIEWIE, AR, G 0753, SR ORI B R SRR LTS EEZ 5
ND. FriZ, YEOMEIOYE, I N2COBMT I 7 ERER<S, T2 7
THIE L2 EIIRE e Z B D, K2 S, BEN S IZIEFICDEOCO, Lk &
NTELT, TI2INMETERWI ENDbM DS,

A 0 C saturated activityld, BEEHE@N S O, BHOFE 312l TR
% (Reedy, 1985; Graf et al., 1990; Jull et al., 1994; Wieler et al., 1996), Wieler et
al. (1996)13, Torino (HE)DWIF IZB1F 2 "CIEMN 5, AR KIKD #5520 ~45cm
DY, saturated activitvi340~52dpm/kgD & 125 0, 20cmd& D /N WA 1T
40dpm/kgdi O /N E Wsaturated activity 779 & EHE L. AHZEIZ BN T,
SRR DR & SI2HD <saturated activity D#EEWE TIZEZBICWANTES 57, &
SNTzvE MEMIE, R2IRI L L0 EE 5D & 2 5N 5, "Beldc & Rk,
BFROBMPSORTEELTAERINSEEZSNTE D, YC saturated activity %
"Beactivity THUB(L T2 2 E12L D, BEMEIOEANIEE BB - SN TED,
Sk, BEOBellE BT, K0 IFMIZE FHERERD TO BIENSH S,

5-3. MMBRIBGDRT Y 7

Y-75102 (L6) EREFE T &5 2 5415Y-74190 (L6), Y-75097 (L6), Y-75108 (16)
IZDWT, VCINE T o 148 A2 #4157, *He/M'Ne, "MnO#id, @i (1987)7
SHIALZ. Y-T4190 D% FHERDE T HE WD 0D, 4DO0BAITIFIFRE UEFEA %+
RUTz. BRI TH HY, TS OEEIIRT T D alFeElEn i = -,

T, RIEBANEAMPIZ & D INEAREE, BARFI O B7e & A R ET L TR LR O BREE % 52
BRXTHIE, REWNCT T IR TT D&M, RERRIRTH S, i, Fka D
PRI &1 22BN T, IRl F LB osaturated activityZRIE L, o fFZ:
BEMOILRET A EHNTETH S,

£4 Y-751022 0 — LBEHORT Y 2

Sample  Weight  CO, HC Terrestrial — “He “Mn
(@  (cm’STP)  (dpm/kg) age (ka) Ne (dpm/kg Fe)
Y=74190 1.058 0.056 40.8+1.2 2.8+0.3 2.2 441
Y-=75097 1.201 0.055 37.5+1.2 3.5+0.3 4.6 424
Y-=75108-1  0.933 0.074 35.9+0.8 3.8+0.2 4.0 407
20800 0,087 34.7£09 4102
Y-75102 4.1+0.7% 4.8 452

* 22D " This work" Ol Ol T L 7~
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6. F&0

LI EAEENRMEERIA L > —IZRRESNTNnD Y 7 O EGREE
2a AN TR BEBEOM FE T CHERNEZERT 5720, BansoElEE

R L fr, BEFRIBEE AN ORENERK 2 ] W THT o o FE AL T A B ORiR, #990% D
R AE SN, £, SEonzUCHEMRMIE, KADORAFIZK HBHUR F DT 4
DIz, EHETEAH0EEZ LN, EAEGE KO FET, MEEA
(Y-75102, ALII-77294 5 L ORALH-77262) Op HiZ&1T o 724558, SCikE & 1 ER U
G AR S 7, Y-T5102 8 EREE R & B A5 N AHY-74190, Y-75097,
Y-7510812 DWW THCINGE 21> 7558, 2815 4 DOBANRT TH LR MNRIZ
N7z,

Ll —F, REZEIMNERRBEZEESESICWEAGZSIT 5121, BETE
WO TS O ENEEL, T VETHIET AHENH S, AiHEEN DN
WEE, 7O UlERAERL<ARD, BMEOERER ST %, LEN>T, mE
HDT T ETT S, B ETEAal L 'btéﬁ’(ﬂ[ldvﬂ?:*’l_ﬁé 72 E D HTEL
DN EEN D, Fiz, ARITHEIZ Tl F L 728 40 dsaturated activity %
e L, fthonfgg=s @mbamQWtHbW@fé#t)ﬂbu«ébﬂﬁ%

—)—

Pai

BESE:

B
EUMMMFImﬁbiﬁﬁéﬁ%mﬁﬂ ST E £ Lz, WNKEERZERD &
MEHEFZITNE, ORI ZEBRDDICHZD, HAERE zWeZEE£L, AR R
FAEAMER AN >y — O MM RIZE, &?Mﬁﬁ?l?%)%ﬁﬂfmtﬁ
E At y—OMMERTELICE 427 O 2BICLOMEZL TWELEEX

Lize ZOWAE) THEMBL BWFET,
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Carbon-14 terrestrial ages of Antarctic meteorites

with a Tandetron AMS at Nagoya University
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Terrestrial age of meteorites gives us important information to estimate the terrestrial history of
the meteorites. With the advent of AMS, the required sample mass of meteorite for measurement
has been reduced as small as 0.1g.  As a result, many more ' ‘C measurements have been performed
intensively by the Toronto AMS group, Canada , the Arizona AMS group, USA, and so on.

In Japan, AMS "*C measurements of meteorites have been scarcely performed, to our regret. We
have constructed a system to extract carbon from melteorites using a vacuum-tight RF melting
method in order to study '*C activities in meteorites, in a similar method used by the Arizona group.
A meteorite powder sample mixed with pure iron chips is combusted in a RF furnace (Leco HF-10)
in the presence of purified carbon-free oxygen in a closed vacuum-tight glass line system. The
sample gases evolved are passed through MnO, and PYCuO traps, and then the CO, is separated in
a lig.N, trap, by pumping out oxygen completely. The amount of '*CO, is determined by a
pressure transducer in a certain volume and diluted with a known amount of '*C-free CO,. The
otal CO, is graphitized by reducing with hydrogen in a Fe-powder catalyst and the produced
graphite is measured of its '*C concentration with a Tandetron accelerator mass spectrometer at the
Center for Chronological Research, Nagoya University.

Terrestrial ' *C ages of two Antarctic meteorites, Y-75102 from the Yamato icefield, ALH-77294
and ALH-77262 from the Allan Hills icefield, were determined. The age of Y-75102 is estimated
4.0x1.0 ka, the age of ALH-77294 is 19.5+1.2 ka, and the age of ALH-77262 is 28.5+0.9 ka.
The "“C ages on the meteorites roughly agree with the literature value. However, the results of the
small-counter method (Fireman, 1983; Fireman and Norris, 1981) tend to be oldest, the results of
the AMS method by Jull et al. (1984, 1989b, 1998) are youngest, and our results of the AMS
method are intermediate. The difference would be caused by analytical uncertainties, contamination

in samples, incomplete fusion of samples and back-ground value in the extraction system.
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Y-74190, Y-75097 and Y-75108, which are thought to have fallen at the same time as Y-75102,
gave similar ages of ~4 ka, though Y-74190 gave a slightly younger age of 2.8 ka. These four
chondrites might have fallen at the same time.

Further studies are needed to improve analytical technique: reducing back-ground value of the
extraction system and complete combustion of meteorites by such as longer heating time in RF
furnace and use of much more combustion accelerator. It is indispensable to measure saturated He
activity of recently fallen meteorites with our extraction system. Furthermore, shielding or depth
corrections are needed for *C terrestrial age determination of a meteorite sample if the meteoroid
was very large or very small. We intend to obtain the other radioisotope data such as "Be to
estimate the shielding effect. By normalizing the saturated activity of MC 1o that of ""Be in a

meteorite, more correct terrestrial age for the meteorite could be obtained.
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