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1. BUC®IZ

£ B R% T, High Voltage Engineering Europe (HVEE#8D 4 > F b1 NS S &
AHTER (Mous et al, 1994) % 1996-97 FIZHEA LA, EREOHRE - FBEET/N—Y DA
P EN S < EFIEEORBNENZ. 1999 £RIZ, EENBMERERICERNDE, X5
2 2000 £ 9 HiZ, EHM (18M) TR&E2DVA—-Hh—IcksF E—ACBTFA 14U, E
—LhT1 2, BAFTCRUBREOHBFEENTON, IO EWHRRABD “C BERIENE
BTEDEDITIR- 7z (FH4E, 1999; 2000; Nakamura et al., 2000; #4f, 2001a, b) .

CORFEOMBEFEEESTFOERICBNTIE, Yty —TREC, SEE, SEEED C
REAENMHFINTWS. £ TEFRE T, R¥EARLS LT, HOXI (NIST new oxalic acid),
HOx-T (NIST old oxalic acid)WS{ER LT 5Ty "y —F v N EZTNTN6E, BIOHIR
DT Ty MRETVALTHERLEZY Ty M 18 MC Nu 2759 ROKEER) %,
AEY —Ty FESETHIEL, TN5D MC/HC, PC/PC ONT Y FOMAERGREF T,
HEEORNEZBERL TS, £EUCHRIEEBNT, BIEHEROEMEERETHFEINDIE, MC
BENBREAOMEZHELTORREBKRTHIETHS. JTITHE, AHBRACHREINT
Wb HVEE ##oy >F ho VIEBEESHICES C BIEEL T, TOEREORE %A
—ARNUTDOIA = ICHHEREFH#EBE (JAEA) »oitftansE%EYE (C1-C8) , B&
W 2000 Fic 2RI ERBIN-MRE (Fourth International Radiocarbon Intercomparison,
FIRD) TRAAINEMEEZH W TIT > EHROBEEZRET 5.

2. EREUHSR
2. 1 BE¥ED MCHEOMFBREENT Y F

R 1 AEMEBEOEEREICBWT, HOX-II #—4F v M6 lE2NENHK 27 HRAELZ &
O, P MC BEHOKEEE, 60y —F v hD MC/PC ONTYFE (1 BMERE
DMHME) 2K 1ITRT. METERE 0.2~04%I AT, NTVFEL 0.2~0.6%ERKREFWNW. L



ML, INETOREZDWTOFED A (THIEN, 2001) 2H25E, 1 HFiLDBEN
EFORIERZE (1o) 13, FE£20~+50 FOBICHMLTEY, BFEED “C E_RBENA]
REIC/Z > T 5%,
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1 e MCREHRORETRE, 6RO —Fy O MC/PC DI DEE (1 ARMERE)

2. 2 IAEA BEHEARHE O HEME

[AEA BEHERRHT, ROKD A RRBEAMENSTETNHS. T7/xbb, Cl: KA, C2:
EE, C3:bo—2, C4: 8AR, Co:BiAR, Co: > akl C7: ok, C8:avlk,
THD. K213, HREEO “C EZERETOHTHEREZH B EHED 6RO UCRE (Z
NEMH YCIEELTH)EY UF b ohiat 2 BlER W THRIE L YCIBEZ L L TRT.
HEO—FTBREWIENbN 5, £/, FRIWE, BEEnrsBMREEZZLsIWT, ThzEE
HEETE- FEERUE. W&, FEE0L5%DAULIENT L THhE2ENRLMS.

F7m, UC 2 eLKEELRWRTOREGHE (C1;"C BE :-0.02~0.02pMC) IZDWT, 4
B OEIETIEHRD “C BE (0.08~0.2pMC ; “C FRITHE TS & 47,000-50,000vr BP) #
HBTWD, 2, AL ORIC, RRFBICL DR BOERNEH TERWZDOTH D,
COVEYETES AR D ZEMINNSORBED—DTH 5.



Comparison of '*C conc. for IAEA C1-C8
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2 MCRENBEA O IAEA FRHEHE OHIEL R
BB, BEEOBERIRE, MENY 2T hO ofEtE AW THIE L RE
TRIZ, AEENSEHNREZZLSINWT, TNEBANRETE > /Z#E



2. 3 2000 4% 4 8] C & E R s
2. 3. 1 FIRI D%

Forth International Radiocarbon Intercomparison (FIRDIZ, EEREF 8BS IAEA OB
ZiGC, BEZA DY I ROY T AT — K% Marian Scott BHIRNE D FE0/-FE¥TH 5. FIRI
THAT SNz 10 Ok O, iR, AEREICE T FEEN SOHEREER 1ITRT. ik
W, Rf, REEHE, TICEE, TOELAEREZEOHE, BIVO—-XTHB. KER, “C ERAE
DRIERTBE/R R FUTIT W WA (Kauri wood; % 1 DK AB) |, E&RERSBWIFEICLD
FegERNREINTWBHAN (Belfast Scots pine; D,F kX Hohenheim oak; H) T® 5.
¥z, 3ok (AB (Kauri wood) , D,F(Belfast pine), G,J(barley mash)) 1ZF U#E&
FHEIZAFEILEZDOTHY, I, ERAECERETO-HEOTAMIMEHAINS. FIRI i
ZMU - RIERERILE R T 92 ek (37 HEM 5, AMS W0t 25 AT, A A gt & & (GPC)
FERRAY 18 Eifr, ERWES O FL— g VERE (LSC) Mkt 49 &) THD, HEAEA,S
DBINL 6 MR (EF2HR) THS.

#£2 FIRIBMLUZHAD MCAEMRE “C HIEE

No  |poessd MC RIE S

1 JTNBRREERR Wik o FL—a
2 KRB Seum B 2 Wik o FL— 3
3 IS B —RA (BR) Wk FlL—a
4 A BRPERAUEREME LS — - |AMS

5 FEBKZ H A LB EHECE

6 AR RF A X BIEHCE

BIERREDO TEWZMESD, 2001 £3AKCAAY NI ROITF 4 NI THEINE. £
DM Radiocarbon D ix—AR— (www.radiocarbon.org) \CE# N TW3. I Z T3,
TOHREEZPEL DD, AEBRXRZOREERZHEBLZ W, FIRI OFBRICEKOD 25X, L
ROR—AR—VESBEINZN.

2. 3. 2 FIRIOHROELHE L HHEM

HECELDE, TRTORBICONT, REENSRKEBTITNAERAEKENNDONHSZ T
E, Ly, AUEBRENSDEENENIENHFEINTNS. &FiZ, LSC EBRENS OHE
ERREZFIFTNAHEENB NI EDEHIN TS, AMS ® GPC Itk LT, LSC OO #
WIS TH 2=, #1DT MC EREEEBET D2HEMRIL, LSC #EIRT 2 MmN
HD. SEIOHETH LSC EREVNBFEREHFDOTVWS. DD, BENARNT272 LSC ER
B0 S OMEDN, BEEN S REBTNEAE/ERERLTNLIENEZONS. 6F C, D E
WDOWT, EINERREREICLUTES - “C EREONHZEK 3ITRT. ik C OxEEN IV
27 A(CaCO)RE T, BICEHEN L RES TNEERBEIBREINTNRE I E0NbM 5.



0002 ‘1snbny | ¢y Buinoday

2zIs ajdwes Jualajylp UM pajep pasinbai jeal}-aid sayung ou pioe siwny! 3J sjdweg 2l
(auid 81003 isejiag)
‘qe| a2y} uiylMm a|qissod uolsioald jsaybiy uoljoelIxa aso|n||ad poom pajep-olpusp| @ s|dwes [
:uosioaid ybiy enin
ainjoejnuew Aysiym Jo jonpoidAq ‘ulapow paiinbai jealj-aid Jayunj ou S ysew Aasueg| r ejdwes ol
(auid sjoog isejlag)
poOM PaJep-0JpUAP WO}
paiinbai yealy-aid Jaypuny ou ] pajoeixa ‘asoinan| | ejdwes 6
(Meo wiayuayoH)
‘00.d aunnol s,qeT v poom pajep-oipuap| H ejdwesg 8
ainjoejnuew Aysiym Jo jonpoidAq ‘ulapow paiinbal yeai}-a1d Jayuny ou S ysew Asieg| o s|dweg YA
(auid s)jo0og iseyjaq)
‘0o0ud aunnos s,qe’ ¥ poom pajep-olpuap| 4 9dwes 9
paiinbai jealy-aid saylng ou i pioe alwny| 3J ojdwesg S
(ouid sjo00g isejag)
'004d auljnol s,qen v poom pajep-oipuap| Q o|dwesg ¥
palinbai yeasy-aid Jayuny ou
3110|182 U}1|09209 Ajurew azAjoipAy Ajiny 1snf ol ajeuoqJen aypiqiny| o aidweg €
Wi "108}ap teau 'plo AJaA '004d auninos s,qen S (poom LineYy ay}l) poom| g ejdweg 2
HwiT ‘}109)ap Jeau 'plo AIaA '0o04d aunnos s,qe’ g (poom uney} ay}) poom| v sjdweg 1
uolsioald [BWION
SjuaWWod ainpasold-qe] paisabbng| (6) junowy jeuajeiqe] sjdwes | oN e|dwes

anbojejeo ajdwes |44 | a|qel
Y OBEYS L2
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(mainly coccolith calcite)
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B3 FIRIC, -D, -ED3&BIcOVWTHME=n: "CERDLTH)

BEHEXRFOMNEHREZRNTRY.



BAEENSRESRINZHEFRERVZRSEOLHHEEEHMEERIICRT. FHHELE
BEICEETFOTNARLNS. AHEBR? AMS [CX2HEHRR, BHEESIZIE-R LTV
£ITH 5.

#x3 FIRI OHBHEEDOFHE L GHRE EHREN S5 RE BT NERZRZERIIR

FIRL ik #% = By T fE BAE HEBRFEOFER

C BP 18132 18150 1810646

D BP 4510 4517 4464126
(4496+18)*

E BP 11738 11770 11823 +58
(11830+53)**

F BP 4482 4497 4463 =45

G pmC 110.55 110.54 110.75+0.46

H BP 2229 2230 2174+23

I BP 4469 4477 4468 =40

J pmC 110.56 110.70 110.561£0.55

BP &, @lEXN/z “C ERERT. ADI950 Moo -ERTREINS. “C 1E, Libby D¥K
(5568 F) HWVWENS.

pmC (percent modern carbomid, &ED YC BEEZRTHEMD—DTHS. “C £/ 0 BP
OEAERE O MC BEICHYTZHDZE 100%E LizEE0RMZBO UC BEZNX—E2 b TR
4 (Stuiver & Polach, 1993).

*) FEFOFRIE S TN O—ZA2MH L TRIELZDD

**) FEZDOERICKS T, BIETELZREEDRKE 0.2mg KHYTHIHBBICOVWTRIEL -
HD

x4 TENRERECFEEFREOHERE

FIRIA$IES | B | FHE AMS GPC LSC
A, B pmC |0.33%0.01 0.17+0.007 0.25+0.002 0.55+0.012
C BP 18173+11 18183+13 18229+ 28 18140425
D,F BP 4508+3 4519+4 4484 +5 4507 +6
E BP 11778 +7 11805+9 11738+19 11707 +17
G,J pmC |[110.69+0.09 |110.524+0.05 |110.85+0.07 |110.8240.08
H BP 2232+5 2238+6 2198+9 2233+8
I BP 4485+5 4483 +7 4456+10 4499+11
2. 3. 3 3HEEOHEEMO LB
WESNEAEBREZEELDT, TENBREGEMBECOREDN, 3IBEOREHEIH T TR
LThs (£4) . 3EEORTHEMTHETS &, FIRI-A, B REHICDOWTIE, AMS ENEE



PMRBES, GPC ANRT, LSC Albml. HEEBO “C Ny 757 REHKE, AMS 7
BRHES, ENOSEO/RIHRINTNEESCEDNS. £, EERED, AMS #&b
AEL, BIERRONTVENNE O ERREND.

2. 3. 4 AMSEREBOHEHROEHHEELLATRBRKZOMRE DK

AMS EBREORERROEHHEEATERRZDY > F MO U ILRBE BN T I 2R % H.
RLUTRSICRT. dBRARCEL TR, ATBRZETIE, BINOERNDBELNED, BARKIC
DNWTHEHE-T LAY —BUEOH tﬁféﬂ:ﬁatw: Vycor BIZHEZEHE, MBMREEL T CO, 1A
ATz, CaCO41d)) VDT CO, 215, AHBRZETIT > TWAEF OREHREICRE L T,
A (1999) &I Nz, 14C2%J#%${tfﬁi RBFRNMNEDIH OB ENB I rbhTns,
WhH B conventional MC age (FIfLAEDBIAE “C ER) TH 5.

& 2T MO VIR EESHFICEB/ETIE, FIRI-A, -B ka5 XKD, “C #HEON
VTSI R, AMS FERROHFREHITHERTRREN. ZEL, Yo7 O UIESEES
Etick 28R TIE, WRDOT I 771 bD MC SEESTFONY I TS RELT, RE
D MC BEMSELSINTNS. B, HBSFEEICBT 2 “C BERESHFONY I T 5
ROEEHELT, +ICH LT C 2REBCEERVWEARRFICOWTHIEINZ 14C 5H %,
AELD MC FHM S ELSIKBEND B, 0D, EMTLE FIR-A, -B @ MC BEMLED
baWwktEZOND. £, 2HROEREOLHEOREEREL L TRINTWSEIZ+4 vr

REEHEDIHNITEBLSICESN, FIRI-D, -F, -H TIRHATBRZORKE L AMS i
HETALAPRREN. AMS OBESICIFHEOENMETT O/, EA S N7z eh» S 8lE
THAEZER T 2EBET, XA TARNMRZ2ZnELNRVWE, ZOXVIE, SHBROBRTRED
—DTH 5.
&5 AMS EREFOAUEBROFHBEEATRBRFEOY T MO VINEBRBEENHTFHC K 2 EHE
DLEL#R
MEES |HEYE  (MCRENEVHE |MCRENEM £ B K% O 0 °C [EHlE M
(AMS EE=) (BHBRE) RO AMS FEHE| (BHEBRF)
(bMC, vr BP) (pMC, yr BP) MEDTHN (%)
FIRT-A  |[BIARK 0.17+0.007 <0.271+0.030 | +0.101 -23.8+0.1
FIRI-B |#AK 0.17+0.007 <0.261+0.032 | +0.091 -23.6+0.1
FIRI-C |x ® & 18183+%13 18106 +46 -77 1.1+0.1
(CaCOy)
FIRI-D |AH 4519+4 4464426 -55 -25.0+0.1
4496 +18* -23 -22.840.1
()b a—2R)




Comparison of '*C age and Dendro-age for FIRI-D, -F, -I
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Comparison of '*C age and Dendro-age for FIRI-H
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FIRI-E |7 = 8% 11805 +9 11823458 +18 -28.9+0.1
11830 £53% +25 -29.0+0.1
CEIE FIRE R &
0.2mg)
FIRI-F |\&AH 4519+4 4463 +£45 -56 -24.7+0.1
FIRI-G [T 0 D&KL | 110.52+0.05 110.75+0.46 +0.23 -28.7+0.1
TERE
FIRI-H [®)lo—X 2238%6 2174423 -64 -24.8+0.1
FIRI-I |&)lo—X 4483 +7 4468 +40 -15 -23.6+0.1
FIRI-J | 0DXL| 110.52+0.05 110.5140.55 -0.01 -28.9+0.1
T RKZE
2. 3. 5 HHEALDOHLEK

A EE D, F, I (Belfast Scots pine) & H (Hohenheim)id, C #E/ —EpERKET—%
(INTCAL98 @ —#%&727) ZERTD-DIHER SN -BARERARTHS. e eh ok
DEFHEMRIT, D, FH¥3200-3239BC, 14 3299-3257BC, H %Y 313-294BC & =15, INTCAL9SE
WIET—4 (Stuiver et al., 1998) M XIZ, TIN5 DEIARERHICDONT, HEHBRKFTHEE X
Nz “C EREERERZ LT, K4, 5 1TRT. INTCALIS @ MC £/ D#EE (1o error)
EHRHBRRPAED "CHERDEE (1o error) Z2EETHE, MERIFEFE-HRLTWS.

2. 3. 6 [FA—lBoo—HE

3MOE—E, A, B (Kauri wood)& D, F (Belfast pine)& G, J (barley mash)iz DWW T, [H
BRILBRICER(E L7z C EREBOHME RO VY ME, BEERE, REE, SEAHBERPOBRELEKL
TEREIWRT. AHBRZOAEZRTIE, FA—RBOEREODTNEL, 2DEHTR—
RO RITL S —HL TN 3.

76 3MOF—HEO “CRAIERRDOEDILE

[ —&Elo# Z=DXYE)E EOEERE | ZORBUE HEHEBERZFZORER
A-B 0.4 (pmC) 3.04 0.04 0.01

G-J -0.27 (pmC) 3.72 -0.12 0.24

D-F -31.8 (vn) 324.9 17 1

3. Bbhbiz

AEHFRE D S MC/1C, BC/1PC WRIEE TORERNE - BIEN, SHE, SEREOHRE
RIET DT THD. By —TRRFZOMEEBEE LT, SHE, SEEED “C BEZmE
TS5 IR Z2ED T ELZN.

FIRL 37512 RFARELUTERENE. Thbs, BEziRAIne “C ZBRrEICE, &



o MC BE, “C FRIIDVWTHRET D> T IWAIE END Z &3, HEMRNEF SN
HhEWT, TORENVASEIND. ATBRFZTRSEMDTOSZMTHD, BEFZEMNT S
BRI BRN B o 2.

FIRI OEEELE T, F—0ORENT I LT —F—0OEET 100 HHRITEW “C ER=ICEA
ENTVD. AERROMFHLEICLD &, BRIZFE-HLTHED, ABDOHE], BMAITIE
MR RN > kD ICBbns. LAL, AMS T, BIVJITLDORABTHETE DD, 71
RAIRBEOARFICERZKD 20 BEREFBTELLDLRABEEDIDITAELZ S Kk,
—Blz0 5o TULE- Tz, mEHICH, E?%ﬁ%?éi5t%<m0,%ﬂ%i<ﬁﬁébﬁ

DHTCHWE. ZOXIIT, EREFHERZT ORI, DET2L2HBOH - ENEDLO TEE
T@D,C@ﬁ%kji<ﬂ%éht$ﬁ%ﬁ@EE%%ﬁKﬁﬁ%iTé%@f%é.%%%,
ZD XD IREBRLEESME L TiThbh s Z &2/ LIz,
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Preliminary Results of 2000-Fourth International Radiocarbon
Intercomparison
-International Blind Test of "*C Measurement-

Toshio NAKAMURADY, Hirotaka ODA", Etsuko NIUY, Akiko IKEDAI), Masayo MINAMI2), Hiroshi Aoki
TAKAHASHI*® and Tomoko OHTAV

1) Center for Chronological Research, Nagoya University
2) Graduate School of Science, Nagoya University
3) National Institute of Advanced Industrial Science and Technology (AIST)

Abstract:

A Tandetron accelerator mass spectrometer (Tandetron-I AMS system), an apparatus dedicated to
high sensitivity radiocarbon (**C) measurements, manufactured by General Ionex Corporation, USA, has
been used since 1983 to measure the '“C concentrations of environmental samples as well as "C dates of
geological and archacological materials, at the Center for Chronological Research (CCR), Nagoya University.
In the meanwhile, a so-called second generation AMS '*C apparatus (Tandetron-II AMS system)
manufactured by High Voltage Engineering Europe, BV, the Netherlands has been installed successfully at
CCR in 1997. Though we had experienced a lot of difficulties with the Tandetron-II just for two years after
its installation, we were able to start '“C measurements with the machine in acceptable precision since the
end of 1999.

The "C measurement error (one sigma error) of the Tandetron-II is around +20 - +40 years,
which is clearly smaller than that of the Tandetron-I (around +50 - *=90 years). In addition, the
reproducibility tests of '*C measurements for the IAEA Cl1- C8 'C standards suggest that accuracy of *C
measurement can be as good as around 0.5%.

We participated the Forth International Radiocarbon Intercomparison (FIRI) program started in
1999, after its set up at the time of the 15" International Radiocarbon Conference at the University of
Groningen, the Netherlands, in 1997. In the FIRI program, 10 samples of different materials were distributed
to 92 MC laboratories of three different '*C detection methods (25 AMS labs., 18 GPC labs. and 49 LSC
labs.) from 37 different countries. Our AMS group of Nagoya University is one of the 25 AMS labs. The
FIRI results have been reported preliminarily at the Edinburgh workshop on March 2001. We can also get
the results by the web site of Radiocarbon (www.radiocarbon.org). We briefly summarize the report in

relation with our own results, which are consistent with the mean values of '*C results reported from 25 AMS
labs.



