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< LHIZ>

STAEHEE O Y CERRE, FORELERBEZERBFORBIZIOILOTHY DL,
EREBET D EVIITAOAEHRBIE, TOBHRBMOLIrORE LS -ER L LTER
DEPICENEEEREZBERTHILEVWIBEFHNRLDOTHD.

JES AR ERERRT ALV BRI LT, YCERMBERXEDRFELVH L. 1949
£, ZOBICx LT WF Libby X, EHFHREROHALLLREMEFRET S LT, “CHER
HEEDOHEDMEE R L (Libby et al., 1949; Arnold and Libby, 1949) .

BIE, "CERNEBEECRAATIMNERORRS Zo0FENHS. Libby 125D ™ CHENR
B EEOHSIHLERA VLN TELFEL, HHHEEL LIZRE Y FL—2a vy
— Lo THCOBBEHET 2L TERZMET I HOTHY, BETIIHHRIZIEG L
QI BBMEHKIEL LIEhTW3, —F, 1977 F B> THRLINEMEREESHE (AM
S :Accelerator Mass Spectrometry) & KiXhBMlEkE, A2 A4 b - MELIZRIZHE
S EFOUC/ECHERET AL THCERERDL LD TH D (Muller, 1977) . AMS
DBRBIZL T, UCERMBEORNS LR IRABOHMBIIKE LR -7, Tbb, HHHR
HEETIIRBIZLTH L g ORBSFEICSKELRDH, AMS TiX 1~2ng DRFAFHI LD
U CERNERTETHY, HPOBT - LRICMHELLRAEY - ZKBPORELRY, LV E
DLRBRVRBO UCERMEBERLEZOTHS. TO—FIZBWT, HXE - ZWMILRMRE
RIIUHE LT, BMESITCETIBICBERSDHD X I ABHZOVWTO Y CERBMEL P L
RBIIEST.

AMS DEEBC LV RECETH2RBOBESPHTHO-TEBEIND—HT, 1960 FRIFE,
UCHERBEBROBERE ORI LORE(TH) CET 2 ERBLFIELAKEL LIE LD (Lal
and Suess, 1968; Ak, 1966) . WRENRDOEM Th S AFERALICOWT * CERAEZ
F57¢T, "CERLBERLOBRERDDLVIMETHD. 95 LIEHFRRRD LT
L, BETIE Y CEREZBERICRETI-OOBREMBRBER I TS (Stuiver ef al.,
1998) .

AMS DBIB LB TFHBOMTIEICE-T, BREBEROBRHZSWTO ¥ CHERUESEHNY
ICHBE L RBILEAEELTLENTHAS. LrLASS, MEIhE YCERRZOREILL
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STHLNIBERLIE, TOBROBRBFENBEMELZL YCRELOHEM I EEICMHED
T, TOEBRBRMOLORBE2 Lo EREE LTESOLRNMCENZBERFHER L ITARR R
5b0THD. FRELTELNZHABFHNER L ARBEET RXBRFHENR. BHEER L
VD HEREIET LW OBRHIBW T, ZoREROBIZH HEE (Fh) K& RS

b,

AWFEOBEL, TO LIEHBEICH LT, BRABFN2 "CEREARBRE T REBEHEHNR
FEREOBREHALNCTHELEIAEHSH. L, ZOWEROBEMKIT, old wood effect -
reservoir effect R ¥ DT HERCFA INTZMEOBEIZ L > TR ZDTHAH L, £/, 0
DEDIER SN LD THLINENOIENDERL LTOMEIZL>THLRRSPTHAS. £
IT, ¥TIIEBERROBERICL > TRWRBMEIREZDEXLELONT, U CEREERS
MEREOBFREZHLNMCTIZLEZHERENKCEZ, TR - BE - BRABELRLICL L SEE
FEHRERPBA LT LIEHLE - HH##R - K - TEO0 ¥ CERBELZIT>TE 7 (0da
et al., 2000; ¥ - /~NE, 2001; Oda et al., 2003) .

x 1. BLFRAERBERNOMKE S

& ¥l No. AR JEE 51 AR
1 KRB RBRE Z B EFR
2 K EFE & 426 EBRR
3 BRERITRENEY) Yz~ %H
4 KBRERE 31 & BT =4 (1158 4E)
5 +—mEFE BEER ERR~E
6 LERERAHER Ffz K~k 8 1
7 SRR ABmEER 2 S ipL]
8 BERR KRR 5AE \4E (1285 4E)
9 KA EFEE (1315 4F)
10 AV EBLEFEREE SCER A (1318 4R)
11 X B8R =4F (1336 )
12 ¥ GofFm ?) R AFETE (1380 4F)
13 FERF ERFER B4 (1388 4)
14 b M PR R A+ EE (1410 6)
15 PR EREREY) X AE (1501 4)
16 fBih = L4 ShTA T (1555 4F)
17 FERRNE 4 ARLE (1562 )
18 KR RIEZ4HE (1574 )
19 FHERE £+—2 .k BEREM (1596-1615 4)
20 ERRBRSL BE_1+4 (1615 4)
21 ¥ (#&0O) &R TAILE (1632 4)
22 AR HER B+ MHE (1637 42)
23 INFERR T EIRTTH (1658 4F)
24 RX+=HETESN+IRETS2 T (1669 4F)
25 e SE IR A THE 1600-1672 £
26 OEL EEILE (1681 F)
27 iyt 7 EFAIR HEM4 (1687 4F)
28 PR 5 ER O B A HEME (1687 4F)
29 ERFEEER Jufk & (1689 )
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<HEEE >

F LIS, “CERBIEBCH LEZMBEERO—BEE2R L. 2hbD b, HEMIE S5 K (No. 1,2,
4,8,14) , HEEIT1 A No.3) , BABEEHZIOWTIE3 A (No.19,23,24) ThHH, EV D 20
EBREXETHS. AL, No. 28 DEEHI, No.27T DERDALKTH 5.

<EBR>

HE - R CRIERE O FELERICOVTIE, Ac 0REOBRBIOE U TEVA
HHEZHLOD, BRBLRUTOLEBY ThH%.

9, FEEE S 10~100mg DHA ZREL L LTHRT . RBPOREINNSE LR %
BETHD, BEKPTBETRERETY. £0%, 60-70°CICMIE L, 1.2NHCI -+ 1. 2N NaOH -
L.2NHCl OMETHRET 5. BEEAEHEEH IR, FEME1L~2 A2 TRARZITI. KV
T, 0.07M NaCl0, ¥# (70-80°C, 1.2N HC1 BB T) KXo TU V=B 2lRET 5. BHTSH
5. ZOMEIE, PIBRILCEBRERBRL, 4~5EEVELITH. 60~70CD 1.2NHCI -
HO W L o CHe L7214, 17.5%NaOHICE W ~I A u—RE B~ y-EABR—RLERETD.
THEEM L, 17.5%Na0H « 1. 2N HC1 « H,0 2 X W i & 1TV, BETFT 7y —F —PTHREBSE
Ta-kru—2%H/B5. Thbb, XERHEOFE L 2o B OMBERER L TWERD D D
L, (bR L EERESERBNOHMET20THS. U LEOFLBIZL>THELNLD a-
EAu—XDNREF, FHTIERABOMMERICH L THARL 220, REREBICL-TT
b 28FETCLRELSENTD.

a-kEro—R%, B{LHE(T)Cu0 (700~900mg) & & HiZ Vycor ENICHZEHAT L. ZOH
5 ARG ERK 2 BEIMB (850°C) 52 & T, A @b Ed. T, "CFERAECTLEL
RARERORFILCO, DBICEBRIND. WRIZZDCO,DFEMEITH. Tihbb, 7 XEAD
SGHEREBEES A ICHEAL, =& )=, n-_U Ay, BERBRLLCOGEZ AW TREERD
€O, %, MOREESNOHEETHOTHD. KWT, Sl 2 AW ARETICL » THERED
CO,MBTI 774 FERERTS (650C, 6BFfILLE) . AR LT 774 FEERAOFHIE
MEBZHVWTTIAI= Y ABOFRLY —NIZEEL, MERERESHFTTHEST DO Y —
o &t 5.

CHLTCHB LY T 774 M — v ¥ M4 HRBRRKFERAEREWRE R 7 —Z2 T b
VIESSE By MrE 1 B4 (General Tonex, USA) , Al 2 B8 (High Voltage Engineering Europe,
F5vF) COUCERBEICE L. #rFrorl BETHABO UC/P CHOAZMPRE S
nNa. zthwz, Py Frary ¥y —REERAEESW T L o THEH%H O CO, 0 § * CEZHE
L, TOE% bo CRMMESMDROHIELTo. —7F, 2 5@, "C/HCHlRITMAT
BC/RCHLBEEND Y, ZOHEE b > CEMESNHROMELZIT T
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<HEHR>

MWCERRMEOHKREZR 2R LE. £, REHRIHEY "CERZBERIBRELE. =

DESCLTHELNEEFERIZE, B IBERI LA IBREENR] LXBEhDZL8H5
B, ABOPTIE, “CHEALW BRBEMNEREZRELTHELNEBFERTHD Z L EFHR
THRL, BEOBERLXMLT IMCEER] LRELTH DL L. £, TOHEAMITIE,
B1E (calibration) ME% & [cal AD] W, ZhETH# VT ru v 1 SHIZL o THE
En-E&R (No.1,2,4,5,7,8,10,12-14,16,17) @ ¥ CLHERL, 1993 E£ICREFIN-BEHE
(Stuiver and Pearson, 1993) {Zf6W Y CEEMRICBE L CEER, Zh bl 2 58IC &
DB INIZERHIOWTIE, 1998 FICRB I N8 EMMB (Stuiver er al., 1998) &b &3
WT HCEEREB/L. 2B, "CEFROBREHRBIIX, MEINEZREO YCHERB L HHIE
BREIMZ, BRIEHMBRO"CEREFPETIHEBRELERE L TRELE.

WIEHBRTE, —o0 " CERIEH L TERKOBERIHET D RBH D7D, Y CEENR
DOEREHAIIFERORMIC B SNG4 H 5. K112, B No. 5,10 D ¥ CHAR 845£51,
582 47[BP1 ZBEMRICBRELEZFZ R LE. KdhoIrnB AR EHSH (Stuiver and Pearson,
1993) THD. ZXKDOKBEOS bHPREOLOR U CHEROFREERL, ETFTOLOREEDM
FREFRT. ThoMBLBEEMREDZIDPOHBMICERZBAT LT, " CEEREKRD S
5. 58247[BPl D 4&, 582[BP1A " CEHEIX 1400{cal AD]IC xS L, #BZE @ WRAS
1310, 1353, 1385, 1413[cal ADJICHBE XN D. T, R2OUCEEROMIIBW T, “CER
DOHRREEEELHERE () ORNRIC, BEOWBREBRELZKERE () oMM RLEZ.
F2bb, 582X47[BP]1E VY M CHERZBRELTHEOLRE * CEFENROE S, 131001353,
1385(1400) 1413[cal AD] & EFT L.

1400
845+51[BP] — 1166(1220)1262 [cal AD]

1200 582+47[BP] — 1310( )1353,

1385(1400) 1413 [cal AD]

1000

800

R
N

Y CHf [BP]

600 =

400 —

200 —

| | [ =
0
800 1000 1200 1400 1600 1800 2000

BIEA [cal AD]
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2. EMSR
GhtNo.  ERFHNEMR Y CHER [BP) 4 CIB4EM [cal AD]

1 Z= B R 1232+ 43 723( ) 736, 770(785) 881

2 = BRI 1293+ 63  666(705, 749, 752) 786

3 e p -2tk 1104+ 20 897(903, 916) 922, 943 (964, 972, 975) 982

4 1158 4F 905+ 56 1036(1163) 1218

5 SR K-SR ) 845+ 51 1166 (1220) 1262

6 K- E ) 843+ 18 1189( ) 1203, 1206(1215) 1221

7 SR 553+ 69 1313( ) 1349, 1389(1407) 1435

8 1285 4 732+ 50 1271(1285) 1298

9 1315 4F 656+ 22 1295(1300) 1304, 1367 (1374, 1376) 1384

10 1318 & 582+ 47 1310( Y1353, 1385(1400) 1413

11 1336 £ 570+ 20 1328(1334, 1336) 1344, 1394 (1400) 1407

12 1380 £ 595+ 46 1307( ) 1362, 1377(1397) 1408

13 1388 4 703+ 32 1285 (1292) 1300

14 1410 £ 496+ 55 1407 (1432) 1446

15 1501 4F 348+ 18 1487 (1516) 1523, 1567 (1598, 1617) 1627

16 1555 4F 363+ 77 1446 (1506, 1602, 1615) 1646

17 1562 £ 394+ 49 1445(1476) 1519, 1576 ( ) 1625

18 1574 4F 332+ 21 1494 () 1505, 1506 (1521) 1530, 1546 (1581) 1600,
1613 (1626) 1635

19 1596-1615 4E 362+ 21 1479 (1490) 1519, 1594 (1604, 1607) 1622

20 1615 4E 326+ 18 1517 (1524) 1532, 1542 (1563) 1596, 1619 (1629) 1636

21 1632 4¢ 252+ 23 1643 (1651) 1660 -

22 1637 4F 322+ 19 1518(1525) 1534, 1537 (1559) 1595, 1621 (1630) 1637

23 1658 4F 262+ 19 1642 (1648) 1655

24 1669 £E 260+ 19 1643 (1649) 1656

25 1600-1672 4E 117+ 18 1686 (1694) 1712, 1717(1726) 1730,
1809 (1813, 1847, 1875) 1886, 1911 (1918) 1924,
1948(1949) 1950

26 1681 4 172+ 18 1670 (1675) 1681, 1735(1776) 1780, 1797 (1802) 1806,
1933 (1939, 1946) 1947

27 1687 4£ 131+ 20 1681 (1688) 1700, 1723 (1729) 1735, 1806 (1810) 1814,
1832() 1879, 1915 (1923) 1932, 1947 (1948) 1949

28 1687 4 150+ 21 1676 (1682) 1689, 1728 (1734) 1765, 1766 () 1776,
1802 (1806) 1811, 1921 (1931) 1939, 1946 (1947) 1948

29 1689 4E 134£ 18 1681 (1687) 1695, 1725 (1730) 1735, 1806 (1809) 1813,

1840( ) 1876, 1917 (1924) 1933, 1947 (1948) 1949
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<EBE>

X2k, E/BE.DRNEENLRDONEREAERTARIC, MEBERIIFH
FVRESNEYCEREZHMIZL Y, HEBRZEALTRLAELOTHD. 198 FITRRIN
7B IE R # (Stuiver et al.,1998) HEPICRLE. M2 RENHEBREBEE T, &
EMYOREERN, SAVPE TIHARN LV LENHO “CBERERLTVDA, o
BRIBBOREEMBRO LICDO-TWS. Zhik, XEHRICEEhD "COREDR, CEE
BERALECHRINEFEROZTAICELVWIEZRLTWS. Thbb, #REDEBNK
BahThd, BICMIER, S5 XTFREBEIPNTXEL LTEEORPNIRETDHE
CTORMENHEDREIKRTENWI LEZRL TS,

— R, K- R EARBEHBEEO YCERDPLBLNIREFNRIL, TORBMBMALNO
BEELSFERL LTEROPEF LEFERIVBEVEE RS LBMON TS, old
wood effect & LITHAHATHS. O UCEERLEBREMNERLOBRICALIEE (TH)
BABMOABBCRDIELPEELRD. Thbb, AREHMOMEHIHVONDAMIZ, TO
BRAER XN D LUANCETHE, X CREBEOHBENTITEFTLLELDOTHY, LHHO
ERICHN D KON TEOERERITEL RS, £, HROBIC—EHHER S ETHA
ENBEER, EMABERMAISNIEALHETHA Y. MCERBMEZ L » TH LN DHENRI,
BAOEFERBBREINEETHS. TR X, AMPLERIRIZERO " CEFERIE, £0
ERER LY b, BECEBRMIMCSE LT H v ERRT I LI2R5.

HEXEIZOWT S, 0 U CEBERITEHRO R & 72 o 7o OMREBE SR S N IZFERE R
FTHLOTHY, #E, BLIOXMOIBROLATHALEIIN T INXFREIPND T TOHMO T
g, BECRASER L OBICEZ (Th) 24ATHIATTHLS. Lolesds, M2 rREnkR
BABBIT, HIE . HEER EORMEEENT OV T, old wood effect ICEKRT HBREITLE
BHTEXBRILNTRENTVWAD. FIKIE, ¥ B - ZEL Vo BEANOERESND —FEOK
BB THBE. LoLedh, MEOMEHIZIRZ 5 LEEEAROESER SR, LrbEKT
FEFEOHEEWMDICHEE ARBELSEELL DO LD L, BEOEVET T &b, T
MEEZ L DRI NEAL LS BAZTHOEEEZREBEOLDIZRLND (FE, 1967) .
Fhwx, —ROARMMER CRHEL RHMEBICERT 2 Fhit, >V TR—FbL
SIEBEREOLDLRD. E-BICHEROBES, BHBORFCLELRY, Wb D TRREZ
VL | BBE%B- LTERICMARS R TLEI D, ML LTAEIRTHLXFHEDL
hWYEL LTEHORPCESE TS ETORMEREVLEELTLIL. HXE - TRBRFOHC
BEAE L B EHERE OTRN/PEVDIE, ZOL) BRMROBHICLLZILDOTHS.

AT, HXEBRCOVWT, HABFHERZS "CERLBEFNER L LTOHE
REDEBREBELMCTEIIERHBNE L, 3 20 HOBFEHERBEMOEE - AL LI
SNT UCERBEZIT-7. FORMERE,LD, HXE - HRBITIBW T CERLBRY
BHEROBIORZE (Th) M/hEL, ThALMKERABERRELNHL L * CERWEICE
LEBETHEZ L, £, AMSIZLE D “CERMENHXE - HRM - FEOLEOFHL
FERPEBELERDIDZENREINTE.

NI | -El ectronic Library Service



Nagoya Uni versity

1600

1400

1200

1000

800

4 CEEM [BP]

600
400

200

600 800 1000 1200 1400 1600 1800 2000

JiE s Z2R94E4% [AD]

0 i |

2. FEEE O ¥ CHER L BERFRFER

NI | -El ectronic Library Service



Nagoya Uni versity

<BbDIZ>

FlZ, AMSORBICLY “"CERMEEOER OGS T XER LICE TR > LR~
A, THIXERC, PERITAST - BRAERRURTOZEEFEEHC OV TORIEE & W O HIRO )
ol M CHEMNRREIES, BHRAOBEcETEoERMGAEZ LT 22 Liche b vy, S5,
UCEREW) BARABFENEREZBERICBRAE T IREMBRSEIIND Z LT, BHERES
DOUCERAUENEEMCARLRDICE-LELTINTHAS. LirLiand, BEERD
BRHZOWT U CERBIEESER SNTHEFIZS &L L0427, BREENTERIHLMIC
ERTVWBEEZOWTOREERHRLRZ LIFEA LML TH RN, H-LRAERAMED
B% - N7 770 FORR - BEHBROERR EOMRERFRERNL, BRARENRFRIED
BHEBREBO YCERUENLTETHIZLERTILIITE SN, 25 LzfRIE, BE¥
BRI MY CERBEBZEMA T2 0 BEBITFTH TS, BRBFOREEZ Z 2 WA
ThHD. O LEHRET TR, BEFREMCYCERMEELEHTELI I L2RTTD
DTHIE, e LA, 2O TLibby B Y CERRBELHIL LZBITITo L5, BEFO@H
DHEMROHLNIZENTVEERHZOWTERICH CERRMEZITO LWV OMEPLETHA
5. KBTI, 29 LEMEND, 29 AOBRRFHERESNO HXEERHIZ >N T CERH
EEITV, AMSICLED “CHERRUENHXLE - FEORLEDOADRERWEERLRV S5 L
ERLE. LDOLEBG, MAIEE2 b TERMRELRIC URENT2) L TEXDHIIRBDOTIEAR
W2k, FEELHIMOBEBRREL TCHE I D, ILIZBEZEHFEROBP LTS HI
EHIIOWTEREEHATOPRIERZL 2V, Fi, HXEFECRL THLMERICOVWTD U C
ERMENS L OAENRZBAIIZOEEPMLLORE o ERE L LTESOZMZENE
EREZBETDHLVWHOBIZHNRLOTHL L 2HBICEBR LIRS, 4% ILICEDLNR
RNER622NTHA .

<HEE>
AWFEO—EHIZIX, CHERFER SRS (BEFME (B) , BEES . 14780091, #F5EK
*®F ) HEE) AFERALE. TLTHEE2RLET.

<BEXW>

Arnold, J.R. and Libby, W.F. (1949), Age determinations by radiocarbon content: check with
samples of known age. Science 110, 678-680.

MmEfE, SHEEE (2001) MEFEEISWECLIOIHEDBLIOEXEO " CERME. 41
BRFMELFEA RS EEBRESE, XII, 89-92.

FEXE (1967) [HADK] , E)USLSCEE, 344p.

AREEFE (1966) KRRPIZRITH M CREORELRL. BALFERFE 8703), 209-220.

Lal,D. and Suess,H.E. (1968) The radioactivity of the atmosphere and hydrosphere. Annual
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review of nuclear science 18,407-434,

Libby, W. F., Anderson, E.C. and Arnold, J.R. (1949) Age determination by radiocarbon content:
world-wide assay of natural radiocarbon, Science 109, 227-228.

Muller,R. A. (1977) Radioisotope dating with a cyclotron. Science, 196, 489-494.

Oda, H., Yoshizawa, Y., Nakamura, T. and Fujita,K., (2000) AMS radiocarbon dating of ancient
Japanese sutras. Nuclear Instruments and Methods in Physics Research B, 172,
736-740.

0da, H., Masuda, T., Niu, E. and Nakamura, T. (2003) AMS radiocarbon dating of ancient Japanese
documents of known age. Journal of Radioanalytical and Nuclear Chemistry 255 2),
375-379.

Stuiver, M. and Pearson, G. W. (1993) High-precision bidecadal calibration of the radiocarbon
time scale, AD1950-500BC and 2500-6000BC. Radiocarbon, 35(1), 1-23.

Stuiver,M., Reimer,P.J., Bard,E., Back,]J.W., Burr,G.S., Hughen,K.A., Kromer,B.,
McCormac,G., van der Plicht,]J. and Spurk,M. (1998) INTCAL 98 Radiocarbon age
calibration, 24,000-0 cal BP. Radiocarbon, 40(3), 1041-1083.
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AMS Radiocarbon Dating of Ancient Japanese Documents,

Sutras, Calligraphy and Printed Books of Known Age

H. Oda

Center for Chronological Research, Nagoya University

History is a reconstruction of past human activity through evidences of which are
preserved in the form of documents or relics. Ancient documents are indispensable for
historic studies, and in particular the dates of writing them are essential for the
reconstruction of human activities. The purpose of dating on historical or archaeological
materials besides ancient documents is to pursuit the historical age when they had been used
as tools. Although radiocarbon age is converted into calendar age with the calibration curve,
the calibrated radiocarbon age is still different from the historical age. The discrepancy
becomes more serious problem for recent sample which requires more accurate age
determination. Therefore, in this study, we have measured radiocarbon ages of Japanese
ancient documents, sutras, calligraphy and printed books written dates of which are clarified
from the paleographic standpoint. The purpose of this study is to clarify the relation between
calibrated radiocarbon age and historical age of ancient Japanese document by AMS
radiocarbon dating. This paper reports 29 radiocarbon ages of ancient Japanese paper
samples. The calibrated radiocarbon ages are in good agreement with the corresponding
historical ages. It was shown by radiocarbon dating on the ancient Japanese paper samples of
known age that ancient Japanese paper is a suitable sample for radiocarbon dating of recent
historic period because of small discrepancy between the calibrated radiocarbon age and the

historical age
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