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Abstract

An interdaboratory comparison of “C dating studies with accelerator mass spectrometry (AMS) were
performed between two “C facilities, Center for Chronological Research, Nagoya University and Mutsu Office,
Aomori Research and Development Center, Japan Atomic Energy Agency. Both facilities are equipped with similar
types of AMS system based on 3MV tandem accelerator manufactured by High Voltage Engineering Furope (HVEE),
the Netherlands, that were introduced to each Iaboratory almost at the same time, around in 1996-1997.

Two kinds of archeological samples used for the intercomparison were offered from the Education Board
of Nirasaki City, Yamanashi prefecture. One part of them was a charred rice sample with known historical age, which
was collected from the ruin of Shinpu-Jyo castle remains. The rice was chammed when the castle was bumt in 1582, when
the castle was abandoned by the lord, Katsuyori Takeda (1546-1582) during the battle against the combined military
forces of Oda and Tokugawa families. Thus it is also a critical test of accuracy of the *C measurements on samples with
known age. The other samples were charred pyrenes of peach and mutshells of Japanese walmut collected from the
Shukujiri-Daini-Iseki archeological site in Nirasaki city, Yamanashi Prefecture. Totally 12 samples were shared between
the two laboratories, by dividing the individual charred pyrenes and nutshells into two pieces, i.e., the shared pieces were
divided from a piece of pyrene or nutshell. Thus exactly consistent *C results are expected for the divided pieces. The
results from the two AMS laboratories were quite consistent within statistical uncertainties. In addition, calibrated “C
ages for the chamred rice samples were also consistent with the historical age when the Shinpu-Jyo castle was bumt
down.
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1. XC®»ic

IR, IESERSHT (AMS; accelerator mass spectrometry) H:DBATE - BRIZEEY S, Horttm#E (MC),
BERERY U o (PBe), HdEEER °C) S5 AV-ERRIESS "B, ¥C, HHET LI =T A
ZA) X0, Bt o (P SBEE L—t— b LTHWA TREIEIHT O T AMS B
BEAACFIH S BREFHLTWA., AMS IZX 5 “CHIETIE, T<HMEBORE*HWTH
FEEOFEMNRAER TR0, ERITHIE CERDPoERBE2ERICHE TE L Y, e R
KR SN TOD Z EIAMOERTHD, HHIEHBIZ2OF T, BREHRORENEL,
REo “C ERITBER L BT Eh, BVERE, BESERIATWS. ZhiZk2 57D
2, BEE, RERECERNEEZEICERLTRY, BT, 1EEEETI0EUTLELRSD
LR UMCERAERTE D LI R>TWS, BBEICH, AMS HEI & 5 KARHGHEBRE DO 7
WEN 9 ABEETTHY, “C HEETOIERREDGFRZEDTRY, MEHEE S
EEEOEMRBAIEIZBVTERZREEL LT T3 (At 1999 ; 2000 ; 2001 ; 2003a).

IHET, £1EREISNS 14257 MIEREF OB IENOMES] 128V T, AMS fEsk
BIMREDOEEREEIT-CEi, £& LT, BREE, SEORH, AL LIt 51588
BTHD, ERBI T, AMSIZE D "CEMRAIEERLLFIFAESRD L5 icoTRY, £RHA
B —P—n3, D AMS BRICELB > TERBEEZITo>TWLEALHD. Z0X 58K
D AMS fugkEFIHT 2FEIIE, FEONERRO—KE, SEESFICEERMBRICRS.
I T, XREREREMESIC LD TIIE#ERE C14 ERPEOEREROLEIRE] OMRE
2003 4EifT o7z (FFAF2003b). ZORFFETCIE, “CHIRICIRER T, Mgt AMS CHIEAEER:
BEHERNLERIC A, (1) BaHtEEMEOBIEIC AV b 28 E O, (2) AMS HiEosE
BREMOLERE, 21T-o7. "CERPEIBELTE, 0 2003 EEOFFEFEIBNT, 4
HRRZE LR A 7 VSR EBHRZ Y 2 —0 2505 R CIEREEE AV CHE LS
To7.

ZO%, 2006 FEENS, HEERTE BARRET WA SEST SRR v 7 — o HHEET
(BAF T /8 L) LB 5) (R—2~2— 2 hitpy/wwwjaca.go jp/04/aomori/ams/index himl; Tanaka
etal2009) & DO CHEMERD LT, BIRRES THEERERMTEIC L5 C14 BIE O A L)
EEBLTNS. ZOHAEKBRONT L LT, WREFTEOFITRE L U B OZ HERiE
LB o SEEOREL, Thbbs XWORIY, EEOMORIMBLI VA=V I DR
k#2250 “C s THEIL, “CERABOEEREZFME L. Zhbo SEEORENITH
Zh, A—EroBRSNELOTHY, "CERIZT—BT3ETOLDTHS.

2. “C T B s

FeEBRO - OFBHE, 2008452 A 6 Hiz, FEO—A (FH) BNLEUERME 5 —%
R L7BR, IBRERTHHEEE S LR LTEVWELOTH L. RERORE : LTHER
LThofebnd, ZoltieEsE s Lot THVE.

IR OFTREREF D LR ST A FRORIEBIZ O T, BfF 2 hiz 6 b o2/ 0—7
T BEE 1), 2822 LT3RBIE LTHIBETAZ L (F&1). —F, BRE 2
B HEERE N EDRE L = 7 I DBROREBITHONTIE, Nob & Nol? DIRTESF AF
v ZH G, Fi No2l O LEFNFNRIKGON 7r T 3EEEZRTHL, ThEnz8l-T2
DT ERECHRLE (FER 2-4). Z0L3Z, BE0OELFI= L I0FIONVTIE, 2
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20 ¥C REFRB T LD, RA—EREZ 258 L2b0THY, 2<FA—DL0%:, £h
FhoT R e, ERAERTo LRSI TWS. Thbh, BHhs “c R0
HEDOEZEG AN T—ETHRE LD TH B,

F1  UBRSRERD IR S i RAEA 18k L USEIRTE RS 2 B ORLEeR I 4=
7V 3 0 NCHEARREDRBREN Bk

oo T # OB A H B K 2 SRR e DEREET
FEES | B f | BEERRE MCZEfT | 5UC* | EBEEE | "CEERR | o°CH
¥ (BExlo) | (%o** | (NUTA2-) (BExlo) | (%o)***
SNPP1-1 | 6% | k- HABERA 1, 365+21 | 28+1 | 13610 344434 269401
JR#EE 1
SNPP12 | 6% | A5k HABERA 1, 33321 | 2741 | 13611
BRI 1
SNP-P1-3 | 6% | A%« BiEREA 1, 366220 | 27+ | 13612
BRI 1

YGR6-1 | @1 | =% - SRETHEY 2 BB | 175321 | 2441 | 13605
{ksEh s (BN

YGRG2 | Bf2 | &% - BRETEYIZ BEENEE | 177522 | 251 | 13606
el (=R

YGR63 | B3 | B - BAE SN2 SEEE | 183443° | 31+1° | 13607 -
(et rh s ()

YGR-17-1 | #F 1 | TF - BRE TSR 2 SEEHR | 1850432 | 2741 | 14695
el (HEm)

YGR-172 | @R 2 | ©F - BRAB TGN 2 50EHR | 1806532 | 261 | 14696
ey =R

YGR-173 | #f3 | &% « BREZEN 2 SR | 1816431 | -25+1 | 14697 1833436 24540.1
{epRe (EER)

YGR21-1 | R 1 | A=2n3 « ERETEH 25 | 1824432 | 2741 | 14698 1839+36 269+).1
EARAv R R (R

YGR212 | @F2 | =703 - BAFTHEEF 2 54 | 181032 | 281 | 14767 1866136 -28440.1
EARv R LR (R

YGR-213 | A3 | =73 - BRETEE 2 54 | 183532 | 2741 | 14768 1826437 -26.540.1

EAERAv TR (R

* 3P CH(*C O °C*Chern — 1.0 X 1000 (%),

I ¢, PDB iX PeeDec Belemnite DM CREEI N L 7 A B B RAEDILATH Y, PCOHC itk b
LTAvWbS.

w2 ERAFETI, 8°CH, A—TF 4 ORERMICE VBB LEY S 7 74 MIOWT AMS VAT A%H
WCTHIELERRETHS. ZO8CHEEZFHWT, FIEEhi “CHERI W T RBER R A5y 5 DR IED i
INTWAS,

k[ ST DR TIY,  BUREIREE L TR L 7 ZBRARFRIT DT, RREFRLARELRIE F R E
BoEEAVTIThh T 3.
S RFA AV E-LOHADRTE MEPREFVEHBEML T 5.

3. MM ERAE
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3. 1 [bFERTEGLE

REFEELT, ThEho “CRIET RON—F 4V DOFETITo 1=, BEARNICIE, BEAIZLS
ABEF LS, EHRRIZX 2IME, KERLT b U o AKRRIC X DI0NE, FEERRIC X 2NN 21T
ST, REPHEYTICH > T=BIE LI TR & 2150 fERE Lz, ZobL, EF
e UCRE LR 2 R K TS 2 5220 BRE UCEEE Uz, T #ET> T, KBk
F MU T AKEEIRIC K AINBAERZ B ER VT o 72728, ER AR LR L TEEMA VR
BES, A RERE 2 A, TERBEN 4 EdoT. A EERETIE, AR ZER L0 EHE L THE
WmEET L oI Uiz, 2o "CERRIELZERTS 2 LR TEX -

BE1 ®RILAXW BE2 RILLEEEDER ()
6RITOHEIL, 2hId O T 28T 3EEIE 3ED-RE, FNEN 2453 T 2 #E CHElE

EHE3 ﬁmbk%%@tm(&) BE4 RAELI-A=ILID-R ()
3EDI-RE, FNEFN 2B T 2 8B THIE 3EDRE, FNFN245E LT 2B THIE

3. 2 V95774 FDARR

HIR LU= N ORI DEEZ L, BB iz, MR Imm OAEEFEIZAL,
BS54 R L THER L-h L85 L. ZhEBEKIFNT 900°CIo TR 2 ez LT, &)
B ORFEEREEL T LIRBICE X . BETA VT, BREER G 1 -196°C), RIEEHR
WEVBEI LR Z Yy (@ :-128°C), BIOTF ) — LV ERIEEROESY (19-100C0) 2%
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& LTHRHNWT, BETADLAS T UBLHoKRT #RELTTRBRIERIB R L. BEh
TEMLRFEO—E (RFEIZ LT 15mg BE) 12OV, #3mg OZFIBFEME L LTAETETL
TTF774 v&f, WIZ, 79774 22 OCTEBRLEZOLT LI =0 ARORE R F—
WEMEAL, REREE LT T o IRBERIEH O 4 AARICIEE L.
“CERBIBICATXRZ, “CRBESEMOEREIZOVTR, KEESAZHEENTIAET (NIST)

PLFEIN TV HERMNREEERTH S = VR (NISTSRM4990C (HO:I)) MW= vav
FBRAEHER D 7T mg #5100 mg ORRRER(LER L iz A Lo 7 AFIT AN TR Lich LEHE L,
500CIZ T 2 RIMEAT 5 Z LIz Ko TRAITASE L T T BRIERB LB, iz, F£RAERED
BELFRII LT, EETSA VEHACWTIMbBRBEHEELEH LT 774 MBTLL, “hi
T = ARIOREEFL S —ERETEE LT "CERRIED DO “CREERE L LAV,

3. 3 MEBEELIVHICLS "CERIE L BE~DOEE

BRD LI UT, RIRBHS L U = VBHMEREAE) AR L - BEROKERBHCOWT, ¥
V7 br AR R E VT YCERBIER T, Z2UF hur it ek, ek c
DOEFER (MCPCHER) BRAE Repe) & “CIEEENBEMOENER Rapgs) & IEDOVTHIE
EN, ReagRaposo LB ONG. Fie, #1F briMidtciz PO C b PIECE 5. BiESh
72 Range/Rapisso HEIZDWT, #05 bu st CRIE Sz 6 °C 2 W CRFERAES A ORIE
BiToleDb, 3B MCEMYE (conventional ¥C age (RINIASYBIAEE “C4E4R)) #EHLE (f
#2001 5 2003). MC oY & LT, EEERREFICHE- T, Libby 00 5568 4% v 7z,
HC MR, BB 1950 0 bl oK E LTEZLNG.

Boh-FNHESBIETE “CEARE, “"CERTBENKRET—4 (ntCal0d, Reimer efal. 2004) & 1
B L THRBOBEREBR L.

SRHRERD S RI X N RIS 2P0 CEft BRETRELSEME W REBFO 'CEf
450 [ T T T | 2000 7 T T T T T T
L ® HER 1 :
. m E T ] 1950 [ ; éziumno ]
00 i 1900 [ ) ]
& —~ s H T Mo ]
9 + & 1esof o ® 4 4: 11
ﬁ?ﬁof i %1800— o +¢ ® 1
2| ] Lot el PEVIRE
b g 1 = 1750 [ @& - —JZNE ]
L i Fo EE-17 1
300 | - I EE-6 -21 ]
I ] 1700 [ ]
i 1650 - -
250 ! . | 5 ]
SNPP1-1  SNPP1-2  SNPP1-3 1600 R ! _T‘ ,\I,' "." ! ,|_' *\." "."
HEES ¢ e SR § oy BNES
2 ¥ EE g8
E1  FFsEs bR S R{EA X8 X2 BRE?2EF»LERRINEEE,
D “C EER F SN I ORBFHRO YCER
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4. "CRIEMRERUVEE

AEBRERVRETF IS > THE S AEEZR L, K1IRUB2IRT. ZZiRLEYC
F£RIL, F—0fEEz 2980T, thEhizahBRE LR H#ET->0 AMS ¥ETHEL
THbOTHY, FHEROFRIE | EBERREEORZHHANTAEAWVICELS &L TWa.

wiz, PEENE CERE MCIM BEF—# 2 L, R3BIURAIRYT. FiffRi,
BRI RS 1581 4RI, BIfE | LIFLURIERGTH R ERTICEER L= Ch 5. 15824 3 Al
BRHE - W) ORFRI LY, RABHISHIAERICKEBRLELIECE Z L 2R A8 BTCH D
2 b THRM Lz, SHEELE LA XOREIE, TOAROBECRILLEZbDLEZ RS,
3L, BAELIA RO “CAERPDBERZHEET S L, BBIE 1430 £ 5 1630 £ L HEE
Eha. H3»bR5 L DT ¥C EMAD 300BC—400BC DR THIET—# B kE {fthilidi-o Tk
D, D, FEEMOHBBERBENAZ BB TWS, "CEMRORET 1 EBEZETH0
—235 FERETH DN, THEtEO H 2 BEHIHIIH 200 FEDIE L ApoTLE . HFFERMNKEL
T BETH D 1582 FiX - OMEFHIC A>TV A, i, “CERBEIEDBIE, “hl B
EEREHICE Y AteZ LiXTE RN,

ﬁmwmbﬁmamwmmd‘csm ﬁmmbmam&m;m Cﬂsﬂ:
700 . 2000 . ‘
Iy [+ wcaomsnmEr—sesr] | .i [ mcdomsnery—sEyr] f
600 V-f‘ 7 1950 (% .
—~ o \. j _. 1900 E Y
8ol 3 8 ¥ z
& %& : % -
f;- 300 | . 1 ﬁ : - :
- f \_ - ] ~ 1800 F e &
200 a 15824 ..' ] '_.
‘o0 7 WS ‘V : 7 1750 7 o- ..'QT
] | ' v
0 | | Il ! 1700 PRI B SR | Il | I S T L g
1300 1400 1500 1600 1700 1800 1500 2000 50 100 150 200 250 300 350
BEESES (cal AD) BIEEAE (cal AD)
B3 ko “CAER L MCal BEF— ¥ B4 3R MCHEMRE ICalod BTE
Lo, FERIATRAY:, AT F—& & O TR LB,
BT/t L 5. R T eI L 5.

EREENNY, (LBLASERTH LB 4306 SMCETET 2 HIERARIIOEM TH D CEETE
EEES - BeltHUSIRER 2004). BRE 2 B8O 2 BRTERHORIMETEN LA =13
OFET O 245 AL, EEOBETHS 125 R BB &k, RS Te L3 =713
DRACEFHRO—ERIC-D% 32 LT “CERREDRERIE, 1750BP—1870BP D#) 100 SERNICEF L
TW3A, i, 1750BP—1800BP @ 2 m &< &, 60 FEMOMIcETT5. —FRLELTELNS
R, B4 bB#ED L9, Zhbo ¥C HERRE CERNAZR LI LT Tithihss h %
E83HY, FEMOBVESEOEMH cal AD 110 56 cal AD 320 HE TIAR A Z LiZhkd. ZD
L9z, "C ERREI LB LN =V I RECTORTROBENRL, REH»bHELE

— 164 —



EFEHEAXFMEFEENMEFERSE, XXI ,2010.03

THRICEIRETH D HHFRRHIOHEEENR & K<L TNS.

5. ¥£¢®

FES EOHREEIZERHET 3 & B 2F 80 b RM X -1 2R L O ERR O]
HobortEbhdEREZRE 2 SERIEORIBINEEERBA =N I ORI FRE
RAWT, ZEBRXERWREF ST >0 AMS HEER ¢ “CERRE BRI 21T o f=. MR
REAEWICREL —EKLTEY, SHLIZBT EOREL VIR THD Z EXRRINE.

e

LIRS HBAEZRSOBEMRARKICE, RELBIBEWERZEEL Thcidve, ZoEERk
EFHRHIZEDFHEIC T, T HRTFIERREE TR i & o 7 — Ot B pT R R LA
BRI, FHEORE Z2EMF L CIREHEHEEC TRV, Z ZIUE#H0ORERT 5.
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