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1. BUC®IT

& BASTIE, High Voltage Engineering Europe (HVEE)#&D S > 7 b0 U hlidas B
AHFER (Mous et al, 1994) % 1996-97 HIHA L7=7Y, %EORE - BB T/—Y ORI
S IE NS < EEBImOBBISENIZ. 1999 ERIC, EFNRERERICHENDE, 35
Iz 2000 459 Bz, SRR (1B TRHDBA—H—ICEBFE—LAICBT 514 R, [t
NS4 Y, BAFUREEREEOBRENTHhN, X0 EHNZHEO C RERENE
BTEB LS5 (FHE, 1999; 2000; Nakamura et al., 20005 H14f, 2001a, b) .

T OEFEOIEREBONEOER BT, Moy —TRE, BFE, SEREZD C
BEEENEINTWS. FITERRE T, EeEAE LT, HOXIN(NIST new oxalic acid),
HOx~T (NIST old oxalic acid)? BHEH LT 5T 74 hF—4 v hEZNEN6{EH, BIUMR
DTS T A MEERETLALTHEELEY =Yy N 1A *C Ny 27502 RO#ER) &,
SpLy Ay R ERTRIEL, FTNHO UC/EC, BC/PC NG Y FPMAERFREZHANT
%E@%%%%ﬁbfmé.it“CMiE£MT,ME%%@E%E%@%T%?ﬁﬁD@JT
EENEANONEERELTORBBEEBKTHILETHD. JITH, ATBRRPCHEINT
W3 HVEE #4804 > F O EREastic ks “C MIEKREL T, TOLEEEOREEA
L2 R T O — B HERETF A (AEA) M SiREINDEENE (C1-C8) , BL
X 2000 4E -4 FCEM S NAME (Fourth International Radiocarbon Intercomparison,
FIRD) TEEINEYEEBVTHSEHROBEZRET 2.

2. 1 HEAEAO MCEHEOMFIRELNTYF

B 1 EREEOEEREICBNWT, HOx-II ¥ —4F v k6 EEZnTh 27 SEAlE Lz &
=, EHRE MC REFROKEEE, 60y —F v b UC/HC ONTYFE (1 BR¥EfRE
@ﬁﬁ@)%%1K%T.%ﬁ§%02~m%u%&1,Niv#£@02~mm&k%m.L
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mL, INTTOFEIZDOWTOFEDDA (FHIFH, 2001) 2H2E, 1HEHMIDHEN
B DORENERZE (1o) 1, FEE20~+50 FOMICHMLTHY, SHED “C ERAENT]

AEIZ/Z > T 5.
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X1 A MCHREHEORERE, 60y —4y O UC/PC DIXEDEE (1 EERE)

2. 2 IAEA EXEMAKRTE O HEME

TAEA BEHEHEHT, RO LD ITHEL BRIRBEAMEN S TETNS. Tibs, Cl: KEA, C2:
AWEE, C3:)bo—2, C4: KA, C5: KK, C6: afi, C7T: T aUl, C8: T avig,
Ths. K2, HRABZED “C EEETOREHFEEIIEEBEEDHN S RO CHEE (2
NEEH HCEEELTD)EY T O e 2 BlERWTRE L "CRBEZILEL TrRT.
MED—FIZRWI EWbMha., £, PN, HEENSHEIBEZZEZLSINWT, TN %R
ANBETEl- HlEERLE. @&, BIE0L%DXLVIENTHRLTHWEENONS.

2, MC 22<FERVETORERME (C1; MC BE  -0.02~0.02pMC) IZDWT, &
Bl DEIETIXERD C B (0.08~0.2pMC ; “C FRICHET 5 & 47,000-50,000vr BP) #
BTWD. 2, HEHLEOBIC, BRREICEDMBREOERNESH TERW=DTHD,
CDFERETEDDRVMIZ B ENINNEDHBED—DTH 5.
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X 2

Comparison of '*C conc. for IAEA C1-C8

160 , ——— —
a C3 / Cej
o J
6 120 | %
> +
a a
[) i ]
% 80 L.J ™ meas8 ..., £.C1;-Marble....-
> . H . J
3 c7 Cz:Travertlne_
= I C2 C3:Cellulose |
§ 40 s C4:Waod
s i cs C5:Waod
I C6:Suctrose
0 4 67+Oxpalic-acid|
21C4 i, i c8:Oxplic acid
0 40 80 120 160
Book value (pMC)
0.020 —
0.015 |
~ 0.010}
O b
o [
© 0.005 |
X
8 8
o0 0.000 5
s ,
© -0.005 f
=3 :
-0.010 |
-0.015 | §
-0.020 A N 5 P . N X ]
0 40 80 120 160

Book value (pMC)

MC B DSBEH O TAEA BREREI O HIERE R
ERIE, AREROEEANEE, MY T O R E AW TRIE L ZRE
TR, HEE?SHEABEEZZELSINT, TNZBMRE TS - 2{E

NI | -El ectronic Library Service



Nagoya Uni versity

2.3 2000 4E% 41 "C 3l R

2. 3. 1 FIRIOH=E

Forth International Radiocarbon Intercomparison (FIRDIZ, EESET H#E IAEA D)
ERTC READY FI U ROS T AT K5 Marian Scott BiEMNE D F LD F-EETEH S, FIRI
ThASNZ 10 ORI OREE, BiFE, ABFAMCE T2 2EEN S0 REER 1 ICRT. ®E
i, AR, KRB, TIVEE, TOELEZKREDORE, BEVO—XTHD. AHIE, “C E40HE
DOREEPTREZBRFITIE WE WA (Kauri wood; 3% 1 @it AB) |, EHERSZHFZEIC LD
FFEADPRE SN TN BRAN (Belfast Scots pine; D,F & X Hohenheim oak: H) T& 3.
iz, 3HOFER (A,B (Kauri wood) , D,F(Belfast pine), G,J(barley mash)) 13RI U#E
EFRIZDELLZBDOTHD, Zhid, EREEERETO-HREDFA MNMIERINS. FIR I7
SINL 7z B RIS A T 92 gk (37 A EM 5, AMS FagkHt 25 T, H At 3+ 54518 (GPC)
HERAY 18 @Ef, EEWES DFL—3a VEE (LSC) MR 49 #F) Tho, HRERMS
DEHNE 6 sk (K2 BH) TH5.

K2 FIRIEZBMLUZHAD “CRIEKR S “C Bl

No  |FFgeHsRd MC BIE Bk

1 IMNBRERBR Wik FL— g
2 RIRSevmFLE 5T Wik o FL— g
3 X)) ) —RA (KR) A FL—a
4 LB KREPERAERESTEE & — - |AMS

5 FHBKZE X S BlEHE

6 TEEE RS H A B EHECE

AIERER O TR BH|ERN, 2001 £3AKAAY NIV ROIT 4 NS THESINE. *
DM Radiocarbon DFR—ALX— (www.radiocarbon.org) ICHB#EINTNWS. I 2 T3,
TOHEZMEL DD, HAHBRZOATHKREEZZRLZ . FIRI OFRICHAKOH 551,
FEDR—LR—T 2RI N0,

2. 3. 2 FIRI OD#FERDFEHHE & mB

WMECLDE, TRTORBICONT, BEEISRXZETNEAERRENNDONS S T
&, Lady, AUERENSDBEAENENIENMREINTNS. KIT, LSC ERENSOHE
ENRESBITNDHEDNE N ENEHINTNS. AMS ® GPC Ick# LT, LSC O
WILBHBIE TH 2720, MO T “C FRAEEERT BFMRIL, LSC 2RR T D HEmN
HD. FTHEOHMETH LSC ERENBELEELHDOTND. Z0ED, BREIFR+H7 LSC £&
EDSOMED, REENSREBINZAERRERL TNWDIEDEZSNS. B C,D,E
ZDWT, MESNLZEREZEZCL TEo 2 “C FREDOHHEK 3ITRT. e C DREEN IV
> L(CaCO)REI T, RICHRBEN S KRESTNEERBENREINTNDEZ E08bNS.

NI | -El ectronic Library Service



Nagoya Uni versity

000¢ 1snbny | g ‘pwy Buinoday

2zIs ajdwes Jualalip Ylim pajep pasinbal jeal}-aid 1ayuny ou pioe olwny] 3 sjdweg A
(auid sj005 isBjleg)
‘qe| 4] ulyum aqissod uoisioaid 1saybiy uoljoelIXa 9s0|n||ad pooMm pajep-olpusp| Q sldweg P
:uosioasd ybiy enin
ainjoepnuew Aysiym jo jonpoidAq ‘ulepow pailinbas yeasy-aid Jaypnj ou S ysew Asieg| r ejdwes ol
(suid sj00g isejieg)
POOM Palep-0JpuUap Wol}
paJinbai yeal}-aud Jayiny ou L paloeiixa ‘aso|nen| | ejdwes 6
(Neo wiayuayoH)
‘a0.d aunnol s,qe’ v poom pajep-oipuap| H ajdwes 8
ainioeinueW AYSIym jo jonposdAqg ‘uispow paiinbai yeasi-aid Jaylny ou S ysew Asleg| o ojdwes J
(auid s109g isBY/24)
‘00.d awnol s,qe7] ¥ poom pajep-olpuap| 4 ajdwes 9
paiinbai jeali-aid Jayyng ou L pioe olwny| 3 adwesg S
(suid sjoog jseyjaq)
'004d aunol s,qe’] ¥ poom pajep-oipuap| Q ojdwes v
palinbai yeaJj-aid Jayunj ou
3}10/BD Y}1|00209 Ajuiew azAloJpAy Ajny 1snl ot a1eUOQJED 21plgin}| O aidwes g
HWI] "198)2p Jeau ‘plo AI3A '004d aunynol s,qe’ S (poom Liney ay}l) poom| g sjdwes 2
Wi 10218p Jeau ‘pjo AlaA '004d aunnos s,qe S (poom iney ayj) poom| VY a|dweg L
uolisioald |BwiloN
SJUaWWo ainpaosoid-qe peisabbng| (6) junowy |elale iqe sjdwes ['oN s|dwes
anbojejeo a|dwes |H|4 | ajqel
Y OHEYd LE

NI | -El ectronic Library Service



Nagoya Uni versity

Sample C/turbidite carbonate
(mainly coccolith calcite)
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BHEENS RE B TNEZRAERRERVEREEOTFHELEMEELER I TRT. FHELR
FEICEETOTNRONS. AHBRE AMS KLBHEMRE, BHESEE-RLTVD
£IOTHD.

#3 FIRI OBREEOFHE S BHE GREN S RKE BT NZRERRIZR )

FIRT i¥iE= A A RAE HEHBRFOHR
C BP 18132 18150 1810646
D BP 4510 4517 4464 +26
(4496 +18)*
E BP 11738 11770 11823 +58
(11830 £53)**
F BP 4482 4497 4463 £45
G pmC 110.55 110.04 110.75%£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 II, BlEan/ “C ER%2RT. AD1950 Moo AERTREINS. “C 14, Libby O¥E
# (5568 FF) RHWLENS.

pmC (percent modern carbon)id, HED “C BEZRTHEMOD—DOTHSD. “C FRH 0 BP
OEERED “C BEICHYT2HDZ 100%& LEEXORAFELD “C BEZ/S—E2 M TR
3 (Stuiver & Polach, 1993).

*) EEEOHERICH> T O—XZHMHLUTRIELZDD

) LEZFOERICHES T, AEREREEEDORE 0.2mg KHSTHHBEICDWTAIEL -
HD

#£4 FERALDEEMESREREOHERE

FIRI i8I ES | BT Y fE AMS GPC LSC

A, B pmC |0.33+0.01 0.174+0.007 0.256+0.002 0.55+0.012
C BP 18173%11 18183+13 18229+ 28 18140 =26
D,F BP 4508 =3 4519+4 4484 +5 45076

E BP 11778 +7 11805+£9 11738+19 1170717
G,J pmC | 110.69+0.09 |110.562+0.05 110.85+0.07 110.82+0.08
H BP 223245 2238+6 2198+9 2233+8

I BP 4485+5 44837 4456 +10 4499+11

2. 3. 3 3HEEOMEHRMOLE
WEINFRERREZEEDT, TENREEMEETORED, 3IBEOMELT KT TR
LThad (£4) . IBEORTEMTHET S, FIRIFA, B #EHIDWTIE, AMS EANRE
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MERBES, GPC ANKRT, LSC NERbEWV. MEEKED “C Ny 7 757 REHKIE, AMS #
RHES, TNNFTHEOFHRICRKMEN TV DRI ICEDONS. £/, EHEREDS, AMS gD
MNE L, BIERRDNTYFWNENZENREND.

2. 3. 4 AMSERZOHEHEOELHEELATRBRNFZOMEE O LE

AMS EREOHEMBROFEHEELETRBANFZDY O F SO U INEBREEHHENIC L DR Z T
BRLUTERSITRT. ABHREEICBEL T, ATBRZTHE, BOERNZVUMED, BAHIZ
DNWTIEEE— 7 IV A ) —BELEE D B & ER{SRA & $61C Vycor BICEZEHE, MBMEEL T CO, 0%
ATz, CaCO4id ) VEENRT CO, 2B, HHBRZTT > TV2EF ORI L T3,
Bk (1999) 2N, “CRECERMBEIL, RIBERMEDIBOMBENBIRbNTNWS,
WhH B conventional “C age (FfAELBIFIE “C HER) THS.

& T MO VRSB EESHEFHCL BHER T, FIR-A, -B K& 55 X512, MC Ko
w775 RN, AMS R ORI ERNTRRE W, ZEL, Yo7 O UinEBEES
FEtic kDR TR, FROZ I T 71 bD YC HEEDFHONY I TSI RELT, & ¥
D MC FHEMSELSIVWTVS. AL, HBRRICET2 “C BRESHFTONY I T T T
ROBEEMELT, THICEHLST MC 2ZR2CEERVEARFTOWTHIE SN 14C FHE,
RO MC MO ELBIKRERH B, 0Dz, Rk FIRI-A, -B @ “C BESMEYD
bEWEEZILND., £z, 2HAOEREOLHEOZEEREL L TORIN TS EIZ+E4 vr
BEEHEDICH/NITERIDICESY, FIRI-D, -F, -H TREATBRZOEREE AMS FiY
EETALRRRREN. AMS OEEICIEABOENMETTOLD, ANl S AlE
THREZBEYTHBET, NI TANMNZNdLNRVD, ZOXLIE, SEROMFHRED

—DThH5.
#5 AMS EBREOHE/ROLHEELLATRRZEOSY VT SO VINRGFEESITETIC L /R
D LR
AEES REYE (MCEBREAEFHE |MCRENEM £ B K% O 0 PC [EHIE M

(AMS EBE) (BEHEBKRT) RO AMS Y| (BHEBKRF)

(PMC, yr BP) (pMC, vr BP) NS DT (%)
FIRI-A  |BIARH 0.17+0.007 <0.27140.030 +0.101 -23.8+0.1
FIRI-B |[BIARH 0.17+0.007 <0.261+0.032 +0.091 -23.6+0.1
FIRI-C & BE 35| 18183+£13 18106146 =77 1.1+0.1
(CaCOy)
FIRI-D |#fARF 4519+4 4464+26 ~55 -25.0+0.1
4496+ 18* -23 -22.8%+0.1
() a—2)
— 36—
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Comparison of '*C age and Dendro-age for FIRI-D, -F, -I
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FIRI-E |7 3 B8 11805+9 11823 +58 +18 -28.9+0.1
11830 +53% +25 -29.0+0.1
CEIE FIBE R &
0.2mg)
FIRI-F  |BIARHA 4519+4 4463 +45 -56 -24.7%0.1
FIRI-G (¥ 0 D&KL | 110.52+0.05 110.75£0.46 +0.23 -28.7+0.1
RE
FIRI-H |&)lo—X 2238+6 2174+23 ~64 ~-24.8+0.1
FIRI-I (&)lo—X 4483 +7 4468 +40 -15 -23.5+0.1
FIRI-J] ¥ 0DXL| 110.52+0.05 110.51£0.55 -0.01 -28.9+0.1
T RKE

2. 3. 5 HFHEAQLOLEK
ARF#E D, F, T (Belfast Scots pine) & H (Hohenheim)id, “C F — ERERKTET—4
(INTCAL98 D —#%7279) ZERT 2720 ICHHINHARERRETHS. TnEnoRe
DERFERIL, D, F AY3200-3239BC, 14Y3299-3257BC, H #1313-294BC & X 5. INTCALIS
WIET—% (Stuiver et al, 1998) DS XIZ, INSDEARERHICIONT, LHBKETRAES
iz “C EREERERZHLEL T, K4, 51RT. INTCALIS @ “C £/ 0= (1o error)
EARETBRPZRED MCHERDRE (1o error) 2EZET2E, MHFINFIFT KL TND.

2. 3. 6 [ O —HE

3MDFE—E, A, B (Kauri wood)& D, F (Belfast pine)& G, J (barley mash)iz oW T, [H
BRILEICERME L7z MC EREOBROFEHE, EHERE, BHEE CAHTBRKPOBESEL
TRO6ICRY. AEBRZPOATHRTIE, FA—RKEOEREHLDTNAEL, 220D TF7=H—
AREORERIZES LTV 3.

#6 3HOR—F O "CRAESREOEDLR

Al —& B D =D E EDEHERE | ZORBEE A B RFOHER
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. BbHDIZ

HEFALD 5 11C/1C, 1°C/PC HRIEE TORERME - BER, FRE, BEREORTEE
REET BT THS. Yoy —TRAROPRMIIE LT, BE, ATRED “C Wi
JTE5ITREZED THEZ N,

FIRI BT 51 2 KF 2 hELTEBS WL, Tabs, RMEEAENS “C ERECE, &
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Bl MC MEE, MC ERIDVTIRATD > Tho TNAISINB Z &3z, BEMRNEF N
Fhil, TORENMLIND. BEBRRKFETRSEND TOBMTHD, BEFEEMT D
BRICIIBR D o 7.

FIRI QOEBEHETIE, F—ORENY I LF—F—OERT 100 ERICEN “C RBREITAA
XNTVS. BEHEREOKLE LD, HRIBE-HRLTEL, BBonE], RMIE,
AR -k D ICEbNS. LhL, AMS T, RIVIJILDORKBTAETEZDZD, 7
TR OARBE QAR ICERED 20 EREHAKTELLIBHABEEOLDITAELZE I 0D,
— B Lo TLES 2. BRENICIE, FREEFT2EICHCHID, TNE2LEEEDE
THFICRAWE. Zokdic, EREREZTIBICE, HETIHABOE MENEDY TER
THY, TOMED ESHLEN-EESAOEBEDEZNCHEERTL2DDOTHL. 58D,
ZOLS BEEESHEL Tirhbs ZEElFLEN.
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Preliminary Results of 2000-Fourth International Radiocarbon
Intercomparison
-International Blind Test of "*C Measurement-

Toshio NAKAMURA", Hirotaka ODA", Etsuko NIU", Akiko IKEDA", Masayo MINAMI?, 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 archaeological 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 C1- 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 "C laboratories of three different '*C detection methods (25 AMS labs., 18 GPC labs. and 49 LSC
labs.) from 37 different countriecs. 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.
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