ENERROEYENRESE $£1375% 2007438

AMS Radiocarbon Dating on Ancient Japanese Paper

PMHEH

ODA Hirotaka

QixLdic
O CAHER L IFHENRE DB
OH Bk A BN O AR NS DWW T O AMS CAER I
O FEY D CAERHIE
O LR RO ARBEZFHNC DV T O CENRINE
Obyi

MCAEMRME L v &, MR - SRR O BRI R E V) EIRAFR A, IR E & O
T (AMS) OB EBIEMMOER L ICL Y, HXHFCHBM L LB OMBERIZDOWT
b, "CERMEZIT) S EAFBEMICTHERDDOELRBICE 7z, LALEAS, HXHICES
3, BEHFERRBEREERI OV T CERMELIT ) AKRDOBIIL, ZOEEI S 2 D5%E
EFRolERE LTEEOPICES L EFRERETLLEIHICHLIETTH 5. "CERTEIC
Lo THOLNDHERIE, BEENIIEROD 2FERZOHDOTIE RV, 20 HRRHENENRD, B
BEHEREHSPICT 200 RE LD ) 200 MELOTH S, T2 TEAMEICE VT,
T3, HEARPLRE - RABANE L ED OFEERIHPE L T B E30E - Hi - AL Licon
THCAERIE 21T > 720 ZZHEEUA STLFRACIZ 20 T OAER B G R O W ERS H2 S, ki
VbW Bold wood effectiZ & B2 ERDTIAVNE L, HXE HRBOFBEEREHNET S LT
AMS'CERVARBHBMDO—D LR D LA RENT, T LT, FEEROB L2 ISR T
ZOHRRERHZ O W T O CHERME X 1T - 720 HICHEY & L IZN B EEROKHIZOWTOH
EThbo P& - FBRUICET SNIWERPREOEART, BROETHAEL TV S D DIIED
THTHEH, 29 LEKMORTEL %) ORPBAEST TEbo TWa, HEYIL, MPLER
DONBERER % —BAHHBSEBEZLDDTHY, REBVHHMELZEHT 2D THb, Lo
L, WEYORICIE, ZOELVERYFARL LB IoBEC, BTz S350/l
N2BY R LS ETNTVE, ZhOz, 29 LAMERZETAHEYICESEH T, B -
T - R EEPLFO LU, AMSUCERRTEE L W) HAREMHEZ ML, FEER
DBEBREFT - 72,
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Q XL HIZ

UCAERIEHRIE, 1940 ERKIZT AV F - ¥ TKEOWE. Libbyic & o THE S h - AAF
ZRSERWESETHS (Libby et al, 1949 ; Arnold and Libby 1949) o H O EHRTIZ"COEFH A
KL, BICRADERTHNII'CEARIIR V. COREZEFRWEHRTLZEAFTESIRT
Thbd, EHFEROERZERT L LI HIICH LT, "CERUESERIARLTFERZ-VES
Ho TORMICH LT, Libby@EHFMICEROHS LIS TV I EROHERTIZ LT, £
OEFEER L,

KRB -HEEREFEEZELRBIIOVWTOMESTRHETHSL I L, TA5730 L WVHCD
RS, BAEEHIHEE» OB ENTITTHLI L2 ERLY, "CEEIZEHERICHEL
FRUEETHLZE V2L, BHOTIZETINTVE'CRERTAI L TEDOEH I ERD LD,
YCEARREETH S, “COERDI-®, Libbyldscreen—wall counter& X N ACGMEIEEIZX D
"COMMT 2 pROEEE T o712 20Kk, JERBEEE - ik Y FL—Yarhrry—
PRCT RO EETI'CERNEHESRAR SNz, ThOPHTE, BOHREBED LIRS
BEBEL LT Tw3 0 TH 2,

Z0H%, MEREARIWEIL LT 2 ERZ AV -HFROCEMRNEES, 1980 FHICA-
TABBICHHEINE LD kot ZON KR ERDO CERMEELIIHRTRELRLEAT
55D Thol. Thbh, HECETLIEHORNH1/1,000 T TERENZDOTH S, M
ERERoE: (AMS : Accelerator Mass Spectrometry) (X, Emg® REZERB COCEMAE
2EB L. AMSOBBIZE T, TLHVEODLVER B2IX, H&8IEELRILY -
WOMT), RESHAFOBECEE GREE - #38), BESTNICHT I2BICHEDS 28R (HXE -
EMLER) OFRWELFTEE 2, "CERUECEONRE L2 2BHOBBEAEEMIZIKE
NBICES-DTH 5B,

XT, "CHEMRMEE X, BXHARLHERRE Vo LEBENEVHRROBERZHRETIHE
EThHBLVIHSEMNHE Y, LaL, ZRIDIFLVEN, TobbER - FRRALEOEE
ZOWVWTHWAEZ LIZTELRWESS B, B, AMSIZL A'CERMETIE, Bmgd KFEABC
DSWTHESNTEETH LI EIIMAT, HETEHNERSED 20~40EICTTHILNDZ X HIZ
otz /2, £0—HT, "CHERE V) BABENZEREZ, BEAICRET 520 OB IEH
BMOLFFTEZERIIH S,

ZITARTIR, FFBREHRICL 2" CEROBERNOBRBEEICOWTHE I L%&, (£
RBHOHLE - HEMICOVWTOREE], HEDOHE], FEUNDOERIOVTORE] &
KELZDOOBHEZHIT, BRRAOBRIC'CERNEZERALIZLE, LD L) a#RIE
LNZO, FEDL ) REESELZOPIIONTRRIZVER S,
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F, Y— UCAEREEEREDBIR

MCAEARIZIZ, [BP] v BfidsHwvwo A, Zhid, before present (d 5 \>idbefore physics)
OEETHY, Vwbid [5hOMER] Lvus2FKRTH D, “"CERIE, AE19504F% 0 [BP] &
LT, 2IHh0E8»DFoREEEETIOLEENTVE, Thbh, [HEEN=1950-""CFE
] EWIBEBRAED LD, ThICL2AZIE, 900+50 [BP] & v ) “CHEARILFEIE 1050 £ 50 4
CHYSTBEI RS, 220, [ABER=1950-CHEMR] LI BERIFRY L2720, K
AHUCEREDO —ERFXBBICRLNTVEILENSD L, LEALEYES, BERAVEMNTHIHAR
FERIZOVTHCERBE T - 72 H» 5 1F, ERICEAKPOCIREIIENN L LB 2R T
EDBHLPIZENRTWS, ThWwz, BIZ1950 F26"CERZFIEHL THRLNLERIE, EB
DEERLFE—BLLVOTHLE, KAFCREIRENZEH N2V ERELHEO"CER
LBEEROMAR THBENR=1950-"CHEMR] %, H1ICHEMRE LTRENRTWVD, ZhICHL,
EREOBEMR L CERDMICIE, Rboimhgo k) 2ERED 5. S8BAMMOER I L
Tk, EBROBERL ) BHVICERD, T2, Z2OHOALII OV TIRHITH LWICERIS
ZohbEwos @ EsH bbb,

LA L, #ic, BERLCERLOBBRERTIONAG BIEME) ko T, BETIIN
B L o THRONCEREBEMRICHRE (BIE) 3722 88T ELSIZE -7 (Stuiver et al.,
1998 ; IntCal 04, 2004), X 11i2i%, 1038+32 [BP], 243%33 [BP] &\ ) ZOoD CEREBEA
WCBE L722B R 20T 7, 2B, BIEMRICH Lo BOoNIERE, BCBEREERREATVS
ZebHDHA, "CEREBELTEONZ: [BEA] &, REV—20BARBENERL L LR
BRETHD, ZITERIIBVTIE, WTo [EBER] %, —BROBEREREHIL T [BIEF
1 L&KL, ZOBAICIE, BIE (calibration) D&% & [cal AD] %2> L [cal BC] AV %,

1600

1038:+:32(BP] —

1400 9831001, 1014, 1015 1021 {cal AD}

243+ 33{BP} —

1200 1643(1655) 1665, 1784( )1790{cal AD]
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M 1Rshs &9z, 1038 [BP] &, 1001, 1014, 1015 [cal AD] & w5 =D DBIEEIC
MHLTHEY, HEGEO LBRIE 983 [cal AD], TR 1021 [cal AD] B Eh5E, Thbb,
1038+32 [BP] & v HUCHEAIE, 983~1021 [cal AD] izt L, 1001, 1014, 1015 [cal AD]
PEROLIEROBVERL D, "CERZBIELZBICIE, ZoFI0L ) ICHBOBERIERHE
LTEBLBENDLH. ARTIE, "CEROPREZHEL-HRE () ol “CERD
BMEOWBABIELMEZ () OAITR L. Thbb, “CH4L 1038232 [BP] 2HIELT
B 5 Nn/-4FERIE 983 (1001, 1014, 1015) 1021 [cal AD] & RETHdDE L7, —F, 243+33
(BP] (%, #RZED LBRA%1643 [cal AD], H18efli4%1655 [cal AD] &) LI, H4—DDEK
EERIZBRBEEN LD, BEDOTRAT1665, 1784, 1790 [cal AD] D=ZFFRICHBLTWS, £
hwz, 243=33 [BP] & v B DYCAERIL 1643~1655 [cal AD] F 7213 1784~1790 [cal AD]
WY T LIk b, BOREEIZ LA 2, 1643 (1655) 1665, 1784 () 1790 [cal AD]
L% b,

O WIS REERIO ARERNC DV T DAMS CHE R
e

DETE, "CERICEAENLRDONIBHOBRBZNFERTH Y, SHICHIEMMIC
LoTC, BERIBETLZENTELILIZDWVWTHBRS, LELLRAS, EXFEESLERY
BRIZOWT'CERMELFT O BWIE, BIEFERL I BRI ATRICH LR LB L-ER
THMBIETY, TLC, "CEERLV) XBOBANENBHEONRBUICAE RWICERL S
BOERDHIETHRWV, ZOHEMIE, BHIMILIOBEAELL -2ERL LTEROLZ2ICE
BLEEREZERT LI LIt 5% v, "CERIIER, COEBNDLDO—D2DFETHY,
YCAERRPBIFER L o HRBENERE, TOBROBREL LTOBRRFENEREZME D
D—=DODHERIZBELZVDOTH D, ThYwz, BRFNERERDL-D0EHE LTCERE
FMEYT5I2E, WEROMICED L) REFRID 205 HLNIERTVRITFIER SRV,

2T, BRHRAEHOERNEII CERNEERIENLBRELZIRRL ) 509 2 HEIC T
<, ¥, BE - FA - BRAFTLEDOFHBZHNIEROHUBAL TV 5 EHF - Hilkl - i)
KEVSIEMEERICEREHT, TOCERMELIT -7 (Oda et al., 2000 ; Oda et al., 2003 ;
Oda et al., 2004 a) o

YCERMETIE, MELEOBERBEDT TUERIIATIONEbITTERV, FIZE, KK
HORPERIIAEL T L4201, YRIh2WLREIRS 2w, BHFrSHEILA-ERTH
E, HERORMWIC L 2R LERFBRRERER S kv, WERTI MR, FFIRIH
L2 A4 a2 B o hvwoThsb, 3512, BBIEEThTVwEIRELERE LT, HIESS
WEL7ALEWE KT 2L END L. NEFERSG 2 V258, B9 774 (B
) WY Do BRENLFREZERTREMER R L &0 [BR] 25, Rz
ET, MECHT LT 774 Fewv) [EE] 28T 2 LF0fEXL TREAR] Lv),

FHAREL, COoBBIOVTORLFEREFHTITOIL b OTER v, ABOHEE - & -
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[IEEEE MIHTEIC & D ERRURE O CERRAE] - ARk

AR - REFIREL SIS UC, RBEKAELREEZ2ELETRIEE OV, EOBRPINTETRIFT
EEREREETH S0, HLOBRICEI-TCREZ2DTHE, LELLEXS, LTFish
bR VRBERLKE P RRAUIRE > Tw i, HXELHRLL EHRERO%S, BBEthll
TOL)BRABEAT

9, MEERDS 10~100 mgDEF 2 5EL, RBORMEIATE LAY %2BRETS420,
ABAK (HO) $TOBTEEEFEITI. £0H%, 60~70C AL, EM (1.2NHCD) - kR
ALF MY 7 LOKEH (1.2N NaOH) IS L2 ME%ATH o KT, HERET MV 7 2 KEBH (0.07
M NaClO., 70~80T, 1.2N HCIEE#T) ZHVWAERICL T F= VR EDBRERITI 60~
70C ® 1.2N HCIEHO . IZ &k o TP L 728k, 17.5% NaOHIZE h A3k T—2Z, f-- y—k
Ma—2EBRET S, ThEElL, 17.5% NaOH - 1.2N HCI - H,OIZ & 238 % KTV, B
BFVr = —RTHREET etV O —X %285, Thbh, XHERKOFEERE - MO
MRBEZBEL TV DI b, (EFRICRDRELRSEAB»SMBT20TH 2, Bo5h:
e~ —R%, 700~900 mgDOEE LS (1) (CuO) Lk BIIHFIABNICELZHAL, M2
Mz (850C) ¥4 2, T, ZRALRFE (CO) IZEHT S, RICZDCO.DHERE4TH, T7%
bbb, T7ABENOREEEETA VIZEBAL, ¥ /M, nRyY¥ 7, BREZELEOGE
2 HOTEAHREEDCO, &, MORERI P OFHT LD TH D, RNT, SkE% AV kER
7t (650C, 6RFHMLALEME) Lo TCONHTTT7A V2EHRT R, TDTF5774 b2
REHBESMETO'CERMEICHET 2, BRRROERLZHET IR, ZoMEREZH
ZBIOI, FTAEOEHS LT, BREEZHRAT 72012, DE20FRIOWTHERBIEY
PR LTHEEIT)

F1ZiZ, ZREAD> SIIFRRIIOIT COEXE - tii s LOFERBHAOFKERIZOWT
BONCERER L, T2, BIEME (Stuiver et al, 1998) 2k V), Th&#RIEEMICHRE
L7ze AT, "CER - HEFEROWEREIT - ERFETEIL L. M2, REMEO L
CHREHOWERRER LD TH S, HE - BEF - ZRNEL L0 5RO - EMRRE
FERE IS, NMEZEESTENC L VMESAZCERZRHBMICL Y, WEKEZBEALTRL,

R1BIUR2%2AZ L, SREMBOTNIMAS 1400 [cal AD] I H 7 B EAFERER
zlE, "CERIEICE s THLNHRIE, EHFHZENLERE2 5RO SNLERZEL D,
FNDLRELIANTV LNV 025,

—iIZ, BARRRRIEY L EORBERIIOVWTHE SN ZBIEERIE, ZOEEIMT S HDRE
Eho/-BRE LTHHAIN ER LD S HVEESRT, old wood effectd LIThA2BRTH 5,
AREHOMBHIIHAVS NS ARMIE, ZOBRIMER SN ZLUHNCHTE, & 2ICRBEEEE»T
THEBLAELDTHY, LHBOERICHD ) ICONTEORBRERITEL 25, T2, RREIC
HRXETHHAShIEER, MBI ShIEAELHLTHS ), “CERIEIZL > TH
LN BBIEFAR, WEIHENALFH)OFRIBRINFRTHE, 2hYwz, KBREHOK
EFEMRE, 2OERERI D L, BEBELERUBICE LSRR WERZRTIECRLDITTH
5. WRIH L ZERERVBENEODDTH S, FLARIMERD SMESHAATH L LD
ZEeAbAPoTwbH25IE, HMIZLZEROTHEZES, DLJEMETLIZ IR TH S,
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cge

K1 BUHEFNEARAOIMERICOVLWTORESR

HENo & # FE B AR “CH4R [BP] BIEFEAR [cal AD]

1 AEERE AR ZRER 123243 723( )736,770(785) 881

2 KREERE %426 ZRER 1293 +63 666 (705, 749, 752) 786

3 REERE 3% RIT=ZF (1158 4F) 905 * 56 1036 (1163)1218

4 t—EEREE] EFER TEEX~#89H 845+51 1166 (1220) 1262

5 ILBRERAHEL TRE~SENH 843+18 1189( )1203, 1206 (1215) 1221

6 AR TER AR 553 + 69 1313( )1349,1389(1407)1435

7 B AERER BAEE/SE (1285 4F) 73250 1271(1285)1298

8 AR & M (1315 4F) 656+ 22 1295 (1300) 1304, 1367 (1374, 1376) 1384

9 AARERLFEHEE URZE (1318 4) 582 %47 1310( )1353, 1385(1400) 1413

10 EFX BR=F (133 F) 570 %20 1328(1334, 1336) 1344, 1394 (1400) 1407

1 ¥ Gofmdes?) #R KIETCE (1380 4F) 595 + 46 1307( )1362,1377(1397)1408

12 ERFERER HE_FE (1388 4F) 703 %32 1285 (1292) 1300

13 PR ekt (14104) 496 +55 1407 (1432) 1446

14 PEREEREAEY X8ITE (1501 ) 348+18 1487 (1516) 1523, 1567 (1598, 1617) 1627

15 f#WELEE BAMRTCE (1555 4F) 36377 1446 (1506, 1602, 1615) 1646

16  HHRRIREE XBEE (1562 4F) 39449 1445(1476)1519,1576 () 1625

17 MRER RKEZFE (1574 4) 33221 1494 (  )1505, 1506 (1521) 1530, 1546 (1581) 1600, 1613 (1626) 1635

18 FMEEH #+—2Ek  1596—16154 36221 1479(1490) 1519, 1594 (1604, 1607) 1622

19 EHEBRRE B R4 (1615%) 326+18 1517(1524) 1532, 1542 (1563) 1596, 1619 (1629) 1636

20 FE (&0 &K BAkE (1632 %) 252+23 1643 (1651) 1660

21 AEFHHEFR Bk M4 (16374F) 322+19 1518(1525) 1534, 1537 (1559) 1595, 1621 (1630) 1637

22 NEFEER % BIETTE (1658 ) 262+19 1642(1648)1655

23 XX BYXAE (1669 F) 260+19 1643(1649) 1656

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

25  OEZE EEE (1681 ) 172+ 18 1670(1675) 1681, 1735(1776) 1780, 1797 (1802) 1806, 1933 (1939, 1946) 1947

26 i HER HENE (1687 4F) 131+20 1681 (1688) 1700, 1723(1729) 1735, 1806 (1810) 1814, 1832( ) 1879, 1915(1923) 1932, 1947 (1948) 1949
27 YimBhFEROGLE HEME (1687 &) 150+ 21 1676 (1682) 1689, 1728 (1734) 1765, 1766 ( ) 1776, 1802 (1806) 1811, 1921 (1931) 1939, 1946 (1947) 1948
28 EFFEEERK TR AR (1689 £F) 134£18 1681(1687) 1695, 1725 (1730) 1735, 1806 (1809) 1813, 1840 ( ) 1876, 1917 (1924) 1933, 1947 (1948) 1949

He$.002 ¥LELEE
A S R AN



[z R HTAIC & 2 B SEES CREID CERRAE] - N ER

1600
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600 800 1000 1200 1400 1600 1800 2000
BIEF [cal AD]
K2 EWTENEABHONEERCOVLWTORIBER

L2 L, REEBALSHAL TR RZVEARR - KREEOBE, —&IC, KEOKRBMICRBITL,
BEEREBERZMERLOMICELITHIIEE L2 5,

HXERLEREIIOVT Y, ZOBIEFRITEHEOFHR & % o Y ORBEE SR S h 724~
ERTHOTHY, HEBLY, HBRINTHLXHERLREL L THEHAIKS I TOMBEOSE,
BRFEHERLOMICTNhEELZ2ETTHD, LeLEXDS, R1IBIUH2IIRENERE
ADHIZ, HXE - - GRAEZ FOMEERIIOVTIL, old wood effectiZ#E T 5§43, “CER
DBREIHRDZEERTELIREDILIDTHA I L2%bh b, KT, - B - Sl vo 2B
EAPOCEE SN —HOARERTH2, LI L, TOMEIZARAShLZDIZZ ) LEEERD
BTHY), ZOMBRBERETH L. LEAOHRTIIEROREWY (285 F 5 BEIMERHS HEEZ
bOLb R, BEOBLETTAI L, L, MMOBEHNIITLEAD L ITHENE VA E
RMIZHWOLND [FiE, 1967], TRz, —BRORRERCHEL 2 2B8ICERT 53,
KOV TR—FE D L RBEREO O L 25, IBICHEKOSEE, RIUHORFIIELR
Vv, whwd (AL U] BREZBILTHARHA R 2oTLE ) 20, AL LTEER
NTHhLXFHFEIPNLEL LTRROLZPICER TS T TORBZIIEEELTL v, HX
B RARCOBEFREBEZNER L OTAIVNE VDI, AIKIFZ O L) 2EFR L RARE
BTHHILIIBETILDOTHLLEEZOND,

AWETIE, AKEEHIOWT, HEILL > TH LN BRABENERLERE LTOERFEN
FEREOEBEHLMITAILEANE L, BHRRFORBY LEROHLPICENTWAEEHX
H-HBAEL LICOWTHY CERMEETo e THA, IFIBEZ Lo TINTESEVZE LS
ZHOTERL, FICFRRRAIEOUEAPRE L TE0, SHICHEFLENEROBMT
HLMEBERIIOVTERZEATYPRIZE SRV, BEITIZBOLATVAERE,S, MK
BHEHE, BEFEREBRFHERLOTAINEL, "CERAUEICE L HEL2ARERTH S
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E17 Bt R AR R SRS
$£137% 2007% 3R

Zk, T, MEREESEICL D EESINBCENAD, HIKEROBERZWERLHET S
FTHBRGHEMDO DL IBIEIRENTZLLTINTHAS ),

[/ Eﬁﬁﬂ“D“Cﬂ“%ﬁ“ﬁ

WRAIC X B AR 2 LA, RSBt oM E L Lo EMIE, BXE IR TEREL
TEZONEDON—HENTHole LAL, FERIKIIRERCENMNLZERICL - T, HEI
NBEENDITE, AXOWRBRIRBICFEEL»LBERLTY L, T, XEEMOAL O THOEE
BOHXFIIOVWTHINZIEI L THD, Thwx, HRIXFEEILD, #HEY - HXHEE B
B EOMFRICBVTIE, BE, 3LIETELIR)ERGIVHVRROBELPLEEL &5,

LA Lads, P& - HARRICEESNLWESCREDERT, ZEXAOETHFEL TS LD
D THTH S, ThiE, ZOHLELVEDLERW 212, FRRALR, H5RF-TIL,
HLARBAITTLXEBM ST, RROMCEE T 2T E 2 LICHAINTEL 2D TH S, =
NOHEROWBAHEY L LIZNEI0THD, T2, TSP TIERL, ThoHEDEE
DTHE LEEEFEIBGTLIE 72, SHICHREZELICONT, FREIEVALHEYD
JF 2 DERIFETNRE L) kot Thbh, FEORICE, BERRKEIIILESIRED
HEY), SWTHE - EBHE - BHOHETNL VwoBEE8ThHb, X512, HEFEIREK - B
BADEBEED DL 8NB LI ol T, HEPYOFERIREICKELLBIZES T,

HEYL, BALFE - GRATERONRLER L ~ B2 BLHMEZL20D0THY, KERVE
FEMiEE2ATH2bDTHS, LHL, HEWOHICIE, ZOELVERT FRE LAHROEE
2, #HH - YEFEOFBEINIORMERENBY LR ELEIFETRTVDS, ZhWwZ,
FEY OV PR D HEFENR - EEVFAHOT I TREFENLZIDOLTELNI LI 5,

TEYIERLZLO—B5TH 572012, HXERHER - HRBLUERDZ L, 20FEHERE
HETHZEPRBETH L. Thbh, FLALOHS, BEERZELLESIILRL, E5IIHK
BMish7dDTHAMIZ, KEZRBUILREOHEISOERELBLILNTERY, T, &
PRTVWAEARLBITOMKPWETHY, ZOHLPLLERLHAET LI LFELVOTH 5,
HEYICE, 20BEHEOREFELBILSFENTHE008b D, BILICESRIZAYOFIZ
BHLDTHIILIMHEL O, ZOEBREL P OHEYIFEEINFERERDL I ENT
&2, L2LedS, ROV ORER EAALRAYOEL INLHDIIEEORMITHES,
FR - FE-E£8 - BALY, T2bLERDHEORA,»LIE, BILOKRLIIREZAPOEE
ThHHEEZONIHEYDLLESHFLEL TS,

22T, FREMOFKERCERUELZ AL 2MERRO RIZLH, HEYDO AT,
FERPHASLHPTHEVDID, T2, BMOFELLEZEORESH2D0, BYTHIREVDHE D
DIZoVT, ZOEEFERZBELMITHIL2HME L, "CERWELTT> TE& 7o ARTIH,
AEDOEEY IOV TIT o CERBE DR R BT 5,
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[hsas R MHTE(C & D EEERH R D CERAE] -\

4.1 [CEERITREXRRTEREDN]

BERATHE (971~1027 4F) X FRBROBETH Y, NEFER - BREEL L HIZZBO—AL
LTHShTwd, ZOHEYIE, B (1018) FoBBETRER (HKHE] LHE - #14 -
EF A LPHETLL, D, BRTEOFIIL2D0LENTV K TH 2,

372, COHHEYEIREKE LT Z2HKICEINTBY, CoEPLIFRERODDOLHE
THIENTES, MEML L, BRI o THRESINIZBEIRKORICHSMICREhTE
D, BEPEBIFEPATVS L) ICAZLEMEETHL, BAETHIMELKL LTI, TREEY]
2 [RPNSE GRFREY ] REMFRHOFAE LTHASKTEY, wihd 11 BRI
L2:bDTHb, THHMPOREKIE, BHODDOITHRL LRELREFBEATA TV
PRBTH S, Thbh, [TEREALESE BEY | 22 11HEROD DL 2 EREII P
ftL, 12 EMEO [EAYBRBAKE] 2L TRESIIROEBEN LD 2 oT W5 [,
2001], MEMKIE, T L H I 11 HEEITD S 12 HEMEICA T TRENIZERINRZ-3DOTH
D, BECZOFEAMERBTIEFTELVEETH S,

—F, "CHERAZBIC Lo THOLNAHRIL, K2R LAEBY 1104220 [BP] Tholz, &
NFBIEERICRET S L, I0HEIEDI SRICHYET IR TH 5. BIEHEIBEVICE -
TVRRHTH L - OREHEAHPKE VD, "CERBEDKRIL, 10 KRS S 11 HEWEDTT
ROELTLEWRFEHNLRME BT HLVoTEIVTHA I,

FWHEHAMR L CERMELICE D, ZORERKCHEFINIZHEDOERI 10 LKL VL 11
HARAFEIZKD SND I EIRENT, $72, 2O [RBRFEAY] IZEIATVWERER, [E
B * RPHSE GERED ] 2L N HEPEZOREKIVIIBIIKELRDIDOTHY,
CDEIBRBORELD - - FEMHREREKOMBNZ OBHICT TEXIDIZL TR I RSN
- kil b,

4.2 [CRGB\TEFERAREKY] - ICRECRELSKEEY) - (TR
TEZRE/)\ECaztl |
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AMS Radiocarbon Dating on Ancient Japanese Paper
OpA Hirotaka

When one hears the term carbon-14 dating there is a strong tendency to associate it with mate-
rials from the Jomon and Yayoi periods. However, the arrival of the AMS (accelerator mass spec-
trometry) technique and the establishment of calibration curves has led to the possibility in princi-
ple of applying carbon—14 dating to Japanese paper such as old documents and sutras from the his-
torical period. However, the primary objective of carbon—14 dating old documents as well as archae-
ological materials and historical materials is to uncover the dates when these materials which
served as some tool or other appeared in history. Results obtained from carbon-14 dating are not
historically significant dates in themselves. The question is whether or not these scientific dates can
provide information that will lead to the identification of historical dates.

The research detailed here involved the carbon—14 dating of old documents, sutras and wood-
block prints for which we know the dates for when they were copied from the style of writing, date
inscriptions and contents. The results obtained from taking measurements of materials
with known dates ranging from the Nara period through the Edo period revealed that in the case of
paper there is minimal discrepancy between dates caused by the so-called old wood effect. Thus, it
showed that AMS carbon—14 dating provides a useful source of information for determining the
dates for when old documents and sutras were copied. We also took carbon-14 measurements of
Japanese paper for which the dates of when they were copied are unknown. In particular, we took
measurements of fragments of old copies. These are copies of tales and private poetry anthologies
from the Heian and Kamakura periods for which survival of the originals to the present day is ex-
tremely scarce, although considerable quantities of them as pieces of manuscript have been passed
down to the present day. As pieces of manuscripts with parts of rare content and handwriting they
have extremely high historical value. However, these old pieces of manuscript include many later
copies made by copying beautiful handwriting and fakes produced for making hanging scrolls. It is
for this reason that we investigated the dates for when they were copied focusing on such problem-
atic pieces of manuscripts by adding the scientific method of AMS carbon—14 dating to the method
of studying the history of handwriting that considers aspects such as writing styles, character for-

mation and brushstroke pressure.
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