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Abstract

An AMS system (Model 4130-AMS) dedicated to'*C measurements, built by High
Voltage Engineering Europe (HVEE), B.V., The Netherlands, was delivered to Nagoya
University in 1996/97. Acceptance tests of its performance on carbon isotope measurements
were completed in January of 1999, and routine measurements began in mid-2000. Since
completion of the acceptance tests in early 1999, we have encountered a lot of troubles with the
machine, particularly in 2002. Since the end of 2002, the machine has worked relatively well,
expect for minor problems. The standard deviation (one sigma) of the '*C/'*C ratio is around
+0.3% to =0.4% (a bit larger than the uncertainty of about £0.3% calculated from ¢ counting
statistics) and that of the corresponding '*C/'2C ratio is £0.03% to +0.07%, as are tested for
HOXII targets. The number of targets measured was 330, 1430, 2077, 1003, 1,979, 1679, 1771,
1115, 1339, 866, 1300, 1701 in each year from 1999 to 2010, respectively, and total number of
target measured by the end of 2010 is 16,591,

The Tandetron AMS system worked well in 2010, without serious troubles. From
February 24™ to March 17", 2010, the AMS operating system was replaced from the one based
on Windows 3.11 to the modified one based on Windows XP. The new operating system has
several improvements that benefit the '*C measurement operation easier than the old system. In
addition, we have been trouble a lot by high voltage sparks of the accelerator since 2006. To
overcome this we have installed a water absorption system to remove water vapor from high
voltage insulation gas, SFs, since 2008, immediately after the reinforcement work of the
Furukawa Memorial Hall. We have operated the SF6 drying system as long as possible to keep
the accelerator in good condition. Owing to this work, we have experienced only one high
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voltage spark on February 22", in full 2010. The total number of graphite targets measured was
1701 in 2010,

Keywords: accelerator mass spectrometry, radiocarbon, aerosol particle, fossil fuel,
environmental tracer
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ZTBRKEERACRET R Z—IT, 19974 3 HIZHEM L TRE S High Voltage
Engineering (HVEE)4#L® Tandetron (Model 4130-AMS)id, KA RFBAEFEADO T A F AT
HB, Cs AR FBAAFT I (Model864B) , Va vy EXx—F— SMVR—ADZ 7 A
JNEERR, 110 BB XU 90 EHiTAEOEERSWERAZEA, 33 EHiTAKOHET 712
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Be, "C oRBREEZT V., REORMALZHEECHETE 5, 1999 4 1 B iz Mc/'C,
Be/PC BB OMEERREK T L, 2000 £ b¥ENERFIHE LB 45 L /2 (Nakamura et al.
2000; 2004),

2010 i, SEORIEAAY IV AT AOERHREIT O ZENTEL, 2009 FEDOERN
MEFRTCFLHEZLTEWEZEP T THD, RVRAFLAERE L 1997 F LRk, High
Voltage Engineering (HVEE)f: D f| ) 2 2 7 A id windows 3.11 Z2_X—AZ#FN Tk, A
Vavik, BEIZ windows 95 BEIWVT WA, YO MENEMIZE DT windows 3.11 TH E
Bl 2T AREPRTWE, ZORY VAT AOREL WITEIEELS, F—Eh
EHEEICE. IVATLAOEBALNES, ZREEALRABOCELS PRI TVE, Z
OBMOVBEZEEN20I0F2 A2 B3 H16 BIZhFT, T42bb 1 ED0HODOEKET
fTonelid, FLCEBEAIREHE S AT LAORESE, EARELREESBRE Lok
ZEHERST, 2010 4FIE, F—Fy MERT1T01EZ2HET S R TE A,
AT, 20010 1 A5 2010 FE 12 ARETO 1 EMOREFRY, EROoRKNEE &
5, £, ToOMEIiThbhlk MC HIEREO—BERNT B, HRAMAFEOREIZD
WTHAREBIILFRENTVWEIHEZSBR I,

2. 2010 EO—HRHOBEGRERIOME

AMS HZREHOMBITEN 2007 F 11 A 1 H—2008 4 4 A 30 HOBIZfTbh i,
ETOLHEETHRIC, SFe ERRAK AT LADBEALI T, TORKI AT ADEAITKE
NTHhote, TNETO1IERTIIHMLRBELLEMERRELTOREREKIX,. OV AF L
DEA (20084E5 H19 H—6 HOH) 7252010412 A 31 HETIZRHIBEHEML T
5,

2010 %2 2 A 24 HH»H 3 A 16 HEBRTTAY 2Dl AT LAOEHFRITLORE,
Windows 3.11 25 windows XP ~DEXE O0S ODEFH TH B N—FUT7TOESFLH D .CPU
DOMEEE T 34GHz 2, "— FF 4 271X 2GB 55 80GB iIZ#M L7, AMS ¥ EOH #H
3HEDFARAT VLA EZHOTHND, AMS AT A2EKNIC L2 BREBOBEEBRTEL LI
Rofe, ¥, XEBEZHRRTIBROBIERCENR, EEE=F—REICH>WVWT, RKIIZS 2
DNRFGA—FEBRELTEBOBHELTEDL I TR, TNETICHATEBEOELRR
BT oo T{ etz 3,
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COYXHIRBECATFALAOESHICL Y IBIZLBEOIERICEITL, 12 ARKETo 1 £
1701 DR EZ—F v bERETAZ LR TEL. £, “"hETCRAEBLEY—F v FoBE
1£16,591 B THD. “"CHEZXBHBLE 199 EN L NETRBITIZ CHEDHRAEZE
12T,

#1 FRoF¥—Fvy bAIEEEAERE (1999 £ HIERMBI S 2010/12/31 £ T)

HE BlEs—4 v b () R (IRe)
4 £l H¥EH BEK sl H¥H
1999 330 28 330 352 29
2000 1,430 119 1,760 2,234 186
2001 2,077 173 3,837 3,161 263
2002 1,003 84 4,840 1,545 129
2003 1,979 165 6,819 3,219 268
2004 1,679 140 8,498 2,837 239
2005 1,771 148 10,269 3,456 288
2006 1,115 159 11,384 1,584 264
2007* 1,339 134 12,724 2,136 214"
2008* 866 144 13,590 1,488 248%
2009 1,300 186 14,890 2,470 350°)
2010 1,701 155 16,591 3,027 279%
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422 VA F R THAE
4/23 SF6 2R X (1K) b ¥ 7 ~FHE (+0.5bar)
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5 15352 185 1352 “CRIEDT RS54 BH
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% AT
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11 16322 77 8|11/21 {&F - WK
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12 16497 175 14| 12/5 SFé6 fiA#KS (20Hr.)
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HicH4E L,
5ARBECREAHO “CHEICBITAE LKL UARAE L, M, “C 2L
BITE23ESA AT VRHBOBEREROAA VT VI 2RBTEHE, B2 EL LOERIIEL 2o
7o 9 A 13 BiIZ, MIFIERR 74 BICHDEFTANEREToTe, ZOF A VAHIT, 2006
£ 10 FCfToTURD OO TH BN, BB LEFANDHERIZEFTRIZEOELEhdhot,
1MAETEENRTWEEE - WMiIAOERIZ, 774X TOFEEL I FA TR T EHEBO
T RY—R_—ZF@ETo, 2010 SEIZ1X, SFaOBAZ LT, £ 4 E2ER 21T T
SFs FARMAL AT LA EERN STz, BAEOMBERIL, M1 A VHEABZRICBITZ2ERAL
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ERRVT—%FBRLTELTS, =272y Ly —CbAERLNL D, DI
HEDOBEANT LZBTIVNERDD, SWVbWIh, EAFFHEELOLLBEY T
HIENTE, BARXBTHTETH D,

4. SFgHADEADER
ZEBRZETIZ2008E5H 19 BnH 6 A 9 BT T, SFHEREAS AT ADEAS
ToTBY, ZORKVATLODEARKRBI THoT=Z & b7z, 2010 i, 4 H
SF¢ BRBAV AT 2 2BRB I, BKkZITok, ZTOXIRIEDREBEANRIEZEREL T
52X5THD, H2IZm-dT L5, SFs AOBRAKEBLZRVMHTHLICRELERHEBEEK
BEOEBIZ3IEOARTHS (2008/6/24, 2008/12/8. 2010/02/22) ,

2010/2/22
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M2 MEFBBEEAOHEBGITASFsOBR (KDFEERE2TRT) ORFEEE
MERBEBEOKEIX., 2008 F£ITFKALE L 2[H, 2010 FiC1 FFEELTE,

5. "CHAEDLARE

LZEBRKZEZ T eV MEBERERAIEY AT AL 5 C ERBIETIX, W5 FTETE
DHEBEVREHZOWT, FIEEFEMIZE20- 30 FEDEE (1 EERZ) CENRRENSFTEE
T & % (Nakamura et al. 2004 ; 2007)72 %, XALMBFEREBHZEEDO I E S EREROEMR
BEZOWTOFIARHRENR TS, £, FRAEICHRL T, REHAR EIZHIRAES
FIAER TS (AEBRFNEREESITFEERETE 1988-2010) , b DS
X, SEOVYRY Y ATHLHESI L,

SRV URY AT, RERRPCHERIP LB EI N, RKEF=Tu VR THICEE
NHERBROSO UCEBEIZRBRZRSLAAVETT O Y IOV T, 20094 7 A5 2010
FO6AETD1IEMOEE T 50.4:8.1pMC LB b, =7 v Y VK FHIZE EIL D REK
FEBMICBAEYERORE LAAARERBEICLIBEEOCEHEOHRIT AN b D &
NI DD 2T TED LT DL, (LAERBERDOKRBZERKSO%FLELTWVWSHZ &I
2B, FETREEMN 2.5um L TORFNH77225 PM2.5 LFREND =T B Y VB FIZOWNTIE,
20054 4 AD25H 2006 43 HETO 1L EMOFEE T 37.1£9.2pMC ¢ B bz, T ORI,
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BBEONSNZTe S VEFOFBEARBREOREOE LSS I5%BEREVWILEE
i 2, PM2.5 oW Tk, REOCRBREEEARITILATWHWARATERREF I OENES
BRTETHWAaY, REF=T7T o VBT2BAORLT 2O, RFOEREMATHEL
BERHY, "CREDPAABRKNVICHEIL TS,

IREZADLETCREFTOREOTNARDTHI _BILRED C BEOHRELEDLNT
W5 (FFF - KH, 2010) , 22T, REPO_BIERFAEDICEESL bR C
HIEREE LTHWS, 2008 FIZATETORBEBREHF ICHIATBAFRILF ¥y RR
N, RCBZOEBRBVWIRATTIROAROEZREBRLTE20 "CRBEZAELEZ, XER
DENZERCEBTLTVAROED C BEIX 98.0=0.3pMC, ZHEUADHILF ¥ R
NICTEBLEROED "CBEDOEBHMEIX 101.620.5 pMC B LA TWS, —FH. ABE
e, NILIBEBD R W EBbh A HIRICA X EROESE 2008 FIHEI LR I YC B
Eix, FI3IWRT I, EHT AL 104.1=09pMC B SR TWE, 2D L5512, 4HE
THORILF ¥ RANTIE, H25%0LFBREERO —BRIERBOFERHY , BERT
M6 1%DEENRERLNDZEITRD,
ARIZFOCEBIRRETIE, TAZ2EBECHELET I —BIERBIIEABBERO —B{LRES
MbdZ it REFZ7u/VAFREOLONREPTTCHEREIND LD C BE
OFEALITKE LV, 1970-80 FERORKFRPBEL > =R ERATHRERZ, FoL&hWnic
RoTWAN, KRBFROFEIZ, HRTRIZE -TEELREMETHY, "CiIBE L
—HF—¢ LTHRIEL-> TS,

#£3 ABEIhL-HBIELZ-ROED “CEBE Q07TEREREIRTELD)

FOEHER B Fi 8"C (%) 4C @ EE(pMC) | Lab. Code #
BT IR -27.1 103.6+0.3 13866

B B = -27.9 105.1+0.3 13865
EEEEE -30.2 104.8+0.3 13863

e 6 VR R T -31.8 104.3+0.4 13862
EAE-1 -29.2 106.6+0.3 13721
BAR-2 -28.9 105.0+0.3 13860
BAE-3 -31.0 104.320.3 13861

B

T ruryMEREESITHORBECHRST., SLITEEOLZDOHEREFEORAR R LT,
A ETERBREZEZENZIBE ¥ — DT - HMABWXBEOHFRICIERXEBILFE I 2> T
(4, ®ic, BAFIE.,. BEEER. RTEZEFO3IKICIE, Ybry—2HY LELICXEL
THEHWTWET, £k, Y7XTEZ0HEBE. EEFTF. BEATO 3 Kk, #AEHA
MAOHN I ARBEXBEOERLRY, BEARTFIMAERBREBL >FEHON RE-F B
T HBFZOZKRICH., AEEFTCHEFBILTYWARTHAOBMELBELELL A, #
HEH>THWTIWET, SbiC, FEOWUEORICIE. BRAREZRSTRAFEREN
vE—FREBBENTOMBRE, AtV a0V A7 ASFTBOBEEELOMKIZ
HRERRIXBELZTHENWTWEY, 22, BLTHREONRICERS BRHELET,
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