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L, BHEEERAOIBHIIOWT, FRIBEMR % #ED T A E RGO 1CERIEID
BLTHENAT 5.

2. BUHEFGIEIC X B EREMED R
BEHEFGIAOBREOHERIC L A L, REHEFA RO MEE NI IR c& FRTRANEL <
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5.
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e, ORERADT A &L YR 2B AR RN EOEBIEIXR TS A 60
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fEA SNEAN L BT HITET AR oA O 5.
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bhoTWaZE, THAH. FHEQGLHHL, HENRLLLIFEREEOHRTHY, &
ROERDEL 25128, VHIBEIIAREIC2S L, REPERERIIEI N TV
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% FWEREIEEIC DWW T SCER  (Aitkin, 1990; Geyh and Schieicher, 1990; iR 1E A,
1988 ; KR, 1988, 7 &) Z&E|IN/2W». ZIZ Tk, FE LT NoAEEHI L IRE S
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3. ¥ rbarymdsEES e L 514C/13CHOME

HnERE R E 57 (Accelerator Mass Spectrometry; AMS) 12 L ABEITCHEHEEOHEL, T
AUNEREE DT ERBEITLT, 197650 H19774RI T THEDV RO 6Tz (
Nelson, et al, 1977: Beanett, etal, 1977) 7%, 19804E{ITIT B HLEHDEBEIC A>T, HIE
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ANEERT B, ZOPRI, BFALTVEEOBRERTHAIRFAANIBRLT, ¥
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FRIIBETHIENTESL. T, UCHIEDBRIL, DFA T DN 7TFYVF
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YT b AV E SR L A 1CHIEL, REZEOHED SEBLKE
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EHET B EDHFINRVE ) RERIIOWTY, TOHFO—F%EHT LI LA
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B=IT, REROFETIEI—AR K200l CHIEL TWa. —F, o7 bari
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ZEGLCHET A LHURETH 5.

g7 hay R E RN L AERHEEOREL, BHEDOL A, EROAFHEL
FEELZ>TWA. Ticbb, FERMEDBEL, BTEME CORBIIHLWRARITE
60~ =+ 804 (one sigma), TN L Y HWIHARITIZE150~+2004ECTHS. LA L, THEEGE
BAIMETIE, BABSERC L A/8y 7757 FEHE (EH, 1981) [3£< 2wz,
3AEHIZ X A HWERDRENIOWTIE, (EROBSTEERIEE L ) EREE .
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R = 0.7413

AR: standard error = + 0,403 % (£32 years)

statistical error=:0,495 % (x40 years)
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®2 AMSLEBSRERIEIC & A CERTIED HEED Hsk

Items Tandtron AMS CO2 Gas Proportional Counter
at Nagoya University at Isotope Association of Japan

Amount of Carbon 0.2-1 mg 2.2'9

Necessary

Measurable ca. 60,000 yr BP 35,000-40,000 yr BP

Oldest Age

Precision +60-80 yr +80 yr

Counting Time 2~4 hr 16-20 hr
(both sample and standard) (sample only)
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A, BEZ CORFRFEHFEE LT HEE HRE e hEE Sk KE
&, EL%, AEY YLHEEh L oaBOUCERRIEIFIEINTWS (T4 Y

=Tt Y —, 1988 ; EHIERRIFEL ¥ —, 1991,1992,1993,1994,1995) .

BEDFESIHY, P OBEVERTHAHEITIE, TOHFEEET, REHHETERED
FHRBYT 5 LORERREHWCHIERMEZECINAZ LIZL Y, &L AMEIT L 804EL]
FIZTEATHAY). EBERIFECRETE ZHEROBIBEONTEY, HElD%k
RIS T, WHEDEWGTHEE L.

ER CRERRETAEC L AUCERBIEZIT> TV AL, AFITEAE FiLAZE
B, TEREINRHEHATET, FSHRAFERHNESE, BRAKECHEN, FRAEHE
S, SRAFHEEEL VRS EERER, BB ASATUKBE LR, HEE
A%, EEAAYULHIELY¥—, BIRAY, LEAKSERETHAS.

—%, IEEBEBRATEL, SEEAZERIERRMELY ¥ - CEBOIBES T
HY, FEAZEFIRELY ¥ —CHAEEELEMIETATFETHAH. Tz, HFK
¥, REKRE, FUHAKZER2 LT, BEOIMESZ HWIEZ & ES I L 5 14CEH
FEOWEIED SN TWVWA. S 51T, EIRRMHFEFR T, BHEOIREE RS A
19955EDHBFITEAIN, BETHBRTHA.

5. HCEMRMEFWC LI HAERBREDBHELDITH-DIC

EHEH - UL - HFRClE, ABMO— i HMOBENERFILIzWEEZIN
LBIeNDD. TOXFMBTERFEOEBETCEMELRITH 2L, TiabbE{ED
BEL LTI~ ISEQOERHEDOERPHEINLIDIT THAH. BHRTCITEEEZZD
ENTNEL T A LIZHETH A (P, 1995) A, CTEA/FFHEER/NEL L, ERE
BB T5 LBREIIBNINTWA.

VCERAIEEZ AVWTHRIOEEZRET 582, BIUFOBIIFETNEHE:R
FTIITRL. 2T MHCEMRIETIE 2 BER ERPRIZL-BD D 2 TOE
) Z2kdDAHIELERBRENE L. Tbs, FTUCERMEFEDOFMEZHEAT,
DFEERELRRIZEIT 5. F1-, HElD SERONEEED H 5 ZFEHE % nTae7/2fR
VEREL, MCERHIZEICHVSGODREDREZHMTSH. RTCREEHEE XL, £
REWVEEECHETA. OO, SETORT - REZEFINIT- T, 2HEt
ZEICREORBIZ®RD. /-, 141CN9 27539 FEREL, Ny 775790 FORK
BzlIhb. R, 1CREE,LOICEREZEHT A, ZOBRIIHAEIOI1CIRE
ZREL, ERLBEIEL T, BROKRFERZEFL AL (13C/12C) ZHETAI LT
D ARIRFEORGIESBIOBWERITH. 9 LTHE-UCERER, #iRERT—FE2H
WTBERICRET 5. 2 THRNGERMIZEDO 7t ADZHEBEIZOWTOFHMIL,
ff (1995) WX VRHINTWADTERIN L.

6. MMHHEBRTEIZLHCHEICHOON LA L TORBEHE

UCERRIEDH R L 2 AFRNIRFZEH L, TORFHFFERIPICEE SN RITK
RICHL THEAIID > THR L RFBERBRL TWEWHDTRITFIUIE 5720,

ARl LT, KR - ER - TR, KRR - &b, BR & - F - 8, BHOBHN -
B, Mk - Ak - KR, DR OHE - mEHERY, BRI - 7500 by, Bk
KR OB FEBRE - ARBRE, ARPOCO, - CHy, HEPORFELLTHS.
BT ARICIRINT X HKRF, AR, R T8 B, Y Onbeidiet, hbo
ARIOERAE T IR E BT OBFE & > THIO CTERAWRRIZ 2 o7z, HEHWLITHE
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HWESCHIERE/TEX AL ko7 i L ). L, EHFORE T, KIELR
gy (aX, kx, 77, 2k), RILETF, 768 AR 2EEDOOTHBELHEPR
HORROBENTREL oo o L PREEINS.

INHDOREED S 5, 1HCEREIEIZL S B oh ARROREFEOFN 2R 31TR
T, BSEEHEDOR S & RIBIINESREEMNIB VT, FRLER 2 EEIEIC
HAwaZ eidTtEirwn. EREREREBL00 LROFKFEET AREMREE, £
A S - {EFANTER, LT, IESEES O 4 2 FIHW S EERE
F (9774 0) AT HEEBENTTRTHS. K32, HEIOEHE LEL
SNLERROBELTOE, {LFENHEIT L AEROBRERE, FEPOKRFEEZCO L L
THHT 2H5, CONGTI 774 MEERTLZHFEMERIGRIN TS, FHERAR
FEOEERALT DT LESTHR( ifE, 1993 ; Kitagawa, 1993, 72&) 2B INz.

7. HE&DERME

S AZES L CHEOBEVW#EESBIFATIE, SAaEBRT ABHLSOBFER:
a—g Al irFER BT E L THWTRET 5 HEMKRONS. BOBEIFETE, A
% - AWEREORFEVHVONED, SO TIITEOBAP SiE > ARKVHNS
nzeZxon5. B8E GEORPENEZHOWTER I NEFITIT, B%ho£D
INEBDORENZTEINTWAD, TOREOEFMIBZROBRIHVONIARKEEZ S
h5. BEEOBRIL, ABDOKRERVPEHINAZ LS, REREINLARREHVLD
Tz, BEO-DIENERINTEARREH W LEZ TR, EoT, fl#kic
BAET HRFEOECEML, MERUEHINARROEER L 2 ABADPEF L T /-4
DFHLRERERT Z LI 50, Thid, [ ZIZEEMTON EERTEEATE
.

FORFEMET AHEL LTRAEZ OO FEEZRAT:. —Dit, SHPORFEEXK
BE/IV ) L (CaCOs) & LTCHEIRT 25 (B THA. Tixbs, EitHIZBW
TEHFARIZBRAI L & HICBEFERF R CIBR L TRFELZ B LRFBICEHEL, RBETA%
IKEHE A IV ™) L BRIKIBTE RIS A B & B TCaCO; 2R & 8, ThB % @iz & v =Y
T5. ZDCaCO;%HZET A VTSR L T BLRFEERS.

fD—Doi3, EFE_B{ELRFNAL LCEIRT A2HETHS (EZ0E) . SREmMAYA
ZHWTHAR BRI P Causihngh, ML AP OREE —BHUIRFICEX,
TNZRBITARIF v U T —HADBEFE L IIREHODH L5y I LBHETSH. X
W2, BZETA 2T ARO _BHERFE EBFR2RETICBWTEAIZ WS
L, “EMURFEOALIHET S OKHIFAH, 1994 ; Nakamura, etal, 1995) .

BAZEZHWT, B~ gl B SR (HART), SBRMHE, HEEFOHE
T97) COWTEREIEZITo7: (HEIEA, 1993 ; Igaki, etal., 1994 ; Nakamura etal
1995) . FORREEFLTRT. BohCEMA R, B OHEEERL110~F
160FE L K E WA, HCERIED SEBIE SN/-BERIL, SULIEE - EHZ EOEE, S
THEINLZER L TN THA.

—F, ERNESETEEBLVEEFEORS ZEDTVWAS. ZORETIE, SOKHE
BERIIICLT, 100mgh S2giEE THWOHNS. BEDE-LMHIT, —BHERE
DOEIEEERIC B ZHARFBORATHS. BADBIIFCEONT, o THWE
F - AHERWTHEINOCEEE VR TOSEARFECLE L TERIIET
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charcoal, wood, hell I inorganic
bone, tooth, - . SAEHGOkal; :
plant fragment, || soil, sediment |\ . s | |carbonin
hair water
=10mg 1189 0.5~1g 10~100mg |50~300ml
acid,alkali, alkali acid acid
acid
g donfinerali- decompo-  |add SrClz and
pyrolysis 2 tion with Hol sition with | then SrCO3
at 500C H2PO4 deposition
charcoal| |collagen dEEDRBos
l | oxidation sition with
with CuO H2PO4
at 900 &
CO:
Fe-catalitically
reduced with H2
graphite target
3. NEEE RSN & B UCHIED =D DB IS H OB
4. HRTAF SN EREOIESEEFTIE & BCERIIEOHE R
N Sample Sarp;;ll:: Car:)ortl Bllsiepipel “Cdates |, Cal range*  |Lab no.
© | description E’S‘g (C%“C';“ age (yr BP)  |AD/(probability) |(NUTA-)
1 |Japanese sword | 2.27 | 0.49 |F% | geq 150 1021-1263(100%)| 2376
Kamakura
Planing adze 119-450(94.8%)
2 | (cast irom) 093 | 3.6 |2 17202160 a3 soa s 2y | 2407
late 7th to
Iron hook from 604-814(97.3%)
3 | Horyuji Temple | 453 | 018 Z:;lt)l/lf;h 1330110) gys 53 2705 | 2773

* We used the Calib ETH 1.5b program (Niklaus 1991) for dendro-calibration of the **C dates.
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RS, GRS BZBHERFEIRDOME L 19C/5y 7T F

Extract NGiEm
Lab(NU Fe Sample |Carbon |Yield of|ion  |"C activity ~|Apparent 8 "CroB | 2bon
TA-)/run |Sample |sample |amount |content |CO2 |efficien “Cage i
nos.* (%C) |(g) (mg) [(mgC) |cy (PMC) (y.B.P.) (%) ation

(%)
3248/1" |graphite [100  |0.0011 ({1.07 |0.695 |[65.0 2.81+0.34 (28,700 960 | - 0.02
3254/2 |graphite | 100 0.0020 [1.97 1:056' 153.6 3.11+0.52 27,900+ 1340 - 0.03
3255/3" |Leco Fe [4.67 [0.0969 [4.523 (3.18 |70.3 1.32+0.09 |34,770 =560 |-25.9 0.04
3256/4 |Leco Fe |4.67 |0.0537 |2.510 |1.616 |64.4 5.01+0.22 |24,070 £350 |-25.8 0.08
2959/5 |[JSS Fe |0.13 |1.00 (1.30 (1.12 |86.2 | 5.20*0.1823,760+280 | - 0.06
2961/6 |JSS Fe |0.13 |1.00 |[1.30 |1.06 |81.5 3.93+£0.26 |26,000+530 | - 0.04
3206/7 |JSS Fe |0.13 |0.9683 |1.3218 |0.932 |70.5 6.43+0.19 |22,060+240 | - 0.05
3207/8" [JSS Fe [0.13 [1.0168 |1.3218 [0.816 [61.7 2.67£0.11)29,120+330 | - 0.02
3224/9" |JSS Fe [0.13 [1.0075 [1.3098 [1.151 |87.9 | 3.45+0.3827,060+890 | - 0.04
3226/10"(JSS Fe [0.13 |0.9648 (1.2542 |1.082 [86.3 3.66+0.1226,580+270 | - 0.04
3214/11°|JSS Fe |0.13 |2.0048 (2.6062 |2.302 |88.3 | 3.0840.11(27,960+300 (-23.4 0.07
3227/12 |JSS Fe |0.13 [2.0363 |2.647 (2.351 |88.8 2.33+0.10 {30,230£350 (-23.3 0.05
2960/13 |JSS Fe |0.05 [2.00 (1.00 |0.797 |79.7 |[10.49+0.33|18,120%+250 | - 0.08
3225/14 |JSS Fe |0.05 (2.0078 [1.0039 [0.972 |96.8 | 9.33+0.31(19,060+270 | - 0.09
/15 JSS Fe |0.0056(2.00 ]0.112 [~0 ~0 - - - -

Accele- Not

a8 rant i sl %l detected| : 3 L i

*'Run numbers are also indicated in Figure 3.
* COz extraction was performed immediately following combustion of iron samples. For the other runs, the
extraction was done 1-3 days after combustion.
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% £20,000~30,000 yr BPOZEWERNEONS (R5) . CORIURRII L HHERDE
gD L~k EHE 2, 000EFTIDRRIAVGEENERfEL L THRONLZ LIRS, Z
DOfEivd, R4ATHTWAEREFHROEUEOBELNTHERIERETHS. LL, 4
BOBEL LT, HIEEELRNICTHLRI, CORMRFILHFERZTE H/2TH
SRBFECRHAT HULELNDA.

8. Bbyiz

19774R1T, HF VDT ITAY—REBLTREDOF 2 Ay —KZD Y 7 LIEE
% L IS E JE A L VIO T4CHIZE (Nelson, etal, 1977; Bennett, et al, 1977)
PITONTH SRS DISENEL 2. FFEHHFZOERL LITHW LN TWEEEFED
WY T LinEz (IEREES~12MV) Z280E L TIEESERESNIFIETLZ L
T, BRCetRC30% iz A ChEEGE B A FIHETREL o TWAE. 29 LB
FOY T Lz OSGE L 1SN, NS o LnEEs (IEEE2~3MV) Z W
IESREESTEHOY AT L (T barindzssEmathit) HUKEGeneral lonextt
WEoTWHEE RSN, 1981~19834EIIATTHKE, BAR, 1+4¥, AFURA, 73
VAWEAINT. BEBKEOY T MAVSRENEZED | B THA. ZONEZEE
SHIOBEHBIIZLOTRELHEZEL, Ih50BE Tt RONEE RS
L BUCHIEET — Y DE¥ B EEAL L TWA LS > THRE Cidlwn. 251, 19914EL
f#l2, BRREZFRFEDY T Ay Shet ERIEETHAD, O/ Ea—%, B
IO N 2 Y ANT-EEEOHESY 7 bayaatPAHE I TnwaE. Zog it
ROBEITIE, A AV BEOHNBBEEREY 7 by athatOA 4 EOHIITE
BLTHIRHKREL, D, HCORHIIZELBVD, HOL a AR, OHEL
1275774 MZDOWT, b h0aHORIE C20{H%Z X 514CHEFHEINS. o
T, 203 MOBIE CTEMAMEI LT L20EDMEHERIEHIERTE LS. $/2, HER
VEida -4 -1k 588HEE 20, &Ik, SEESE (FER/3,000{EDHEIZERES]
ZHEOLIND) PHIFEINS (Mousetal., 1994) .

AU IHTE, KEWoods Hole{§iEMZERT (Reden, etal, 1994) , # 5 >/ 4 DGroningen
AF21) (Mous, etal, 1994) , FA VODKiel KZIIIHREINTEY, 1996FE3FICITIHZEE
ARFAZDREINSZ LI >TWA. [HERIZH AR/ EEAESY 7 Fa s
EHAOWETOFZARFEFIH T, SEAAFENE—BEEML CBY), TOLB20ET S
Wi, EEECIE—HIC4 B EOREIZHET A LEAD Y, BIEDOIEL - LD
VEIGEONT WA, ZOL )RR TE OB EAEAINS Z LITHCEL
LWRY Thsb. BHRED TEINIEH L2\,

HATIE, 1982ETAHREAREDY VT L - N TT 5 — T hEes 2B L= IS E
EoEt A BFE I N, 10Be, 14C, 26AIDHEA9EE TIV—T 4 AZiThbhTWwiz. £
D191 ~19B34E I T, IHEBEESMVOFHEL Y 7 LIEEHIE#H INT: (
Kobayashi, etal, 1994) . ZODIZEII% HWFHOILEEE Tlid 54, IEIBERINT%
F5EHE UCERE - BHEINDDTHY, BABEZRETATETHS. £/,
Ih e FBIONERESHE SRS, ELRBEMAFMII99SEDFNIRE S, 19964
POE—LIBET A FABIEINTWA. ZOIFH,, HFEAS (Nagashima, etal, 1994
) HEEBAZE, WHAZTOHIBRED S T LIGEE Z HW-AMSHH(EIhTEY, B
AIZBUTAAMSOFHIT SR —TEERTADD LHIFINS.
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A Tandetron accelerator mass spectrometer (AMS), dedicated
to radiocarbon (14C) measurements, constructed by General Ionex
Corporation, USA, has been used to measure 14C concentrations of

environmental samples as well as 14C dates of geological and
archeological samples, since autumn of 1983, at the Dating and
materials Research Center, Nagoya University.

Among various dating methods that are applicable to
archeological samples, 14C dating method is considered as one of
important methods, because it applies large varieties of
archeological samples (organic residues, inorganic materials, etc.,
collected from archeological sites), attains high-precision and high-
accuracy measurement with less than 1 mg of carbon, and covers a
wide age range measurable. As an extension of important

archeological applications, 14C dating of ancient iron artifacts has
been tested. It depends on the assumption that charcoal was used
as a carbon source in ancient iron production. Thus a reliable date
may be obtained from the carbon contained in an iron artifact if it
is almost contemporaneous with the iron production. Three oriental
iron artifacts, weighing 0.9 - 4.5 g, were dated. The calibrated dates
are consistent with their historical age estimates.

At present, AMS 14C dating is widely conducted all over the
world, and some AMS facilities are much advanced. The highest
performance attainable now is : (1) a measurement error of 14C age
can be as small as +/- 20 years with a measurement time of a few
tens of minutes for a carbon sample of less than 1 mg; (2) a full
automatic measurement can be routinely performed; (3) more than
3,000 samples can be measured annually.
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