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A1, A2, S1, S2, S3: beam slit

GEL, ML, TL, QL: electrostatic lens

LEC, HEC, 12C cup, 13C cup, FC: Faraday cup to measure ion beam current
Cs gun: HICONEX 844 cesium sputter negative ion source with 18 cathodes
Minj, M1, M2: mass-analyzing magnet

ACT1, ACT2: acceleration tube

GVM: generating volt meter

ESC: Ar-gas charge-exchange cana

TP: turbo molecular pump to condense Ar gas

OS: generator of high frequency AC power (40khz)

TF: step-up transformer to generate high voltage AC power

ED: 15 degree electrostatic deflector
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Table 3 Typical results of test runs using Fe-Gr targets from OX-ll (NBS-new oxalic acid standard)

Run No. batch |sample |C12 curr. |C13 curr. |C14 count |{C14 counts |C13/C12]C14/C12|C14/C13
(nA) (nA) |rate(c/s) (c/540sec) |[(xE-2) (xE-12) [(xE-10)
1 1 1 249.0 259.6 70.1 37992 1.1584| 1.5020| 1.2966
2 1 2 244.6 255.1 69.4 37617 1.1589| 1.5137| 1.3061
3 1 3 246.9 257.3 69.9 37841 1.1577| 1.5088} 1.3032
4 1 4 265.5 276.7 74.9 40581 1.1579] 1.5052} 1.2999
5 1 5 263.5 274.7 74.5 40357| 1.1582| 1.5081| 1.3020
6 1 6 268.6 279.9 76.7 41558| 1.1576| 1.5223| 1.3151
7 2 1 276.4 287.9 78.7 42646| 1.1573| 1.5192| 1.3127
8 2 2 278.4 289.8 78.6 425821 1.1570| 1.5065{ 1.3021
9 2 3 274.8 285.9 77.8 42120| 1.1560| 1.5091 1.3055
10 2 4 284.7 296.4 79.4 43039 1.1565| 1.4882] 1.2868
11 2 5 283.4 295 .1 80.5 43567} 1.1567| 1.5140| 1.3089
12 2 6 283.7 295.3 80.2 43417 1.1567| 1.5071 1.3029
13 3 1 289.5 301.3 82.6 44744| 1.1566| 1.5213| 1.3153
14 3 2 289.6 301.5 82.6 44768| 1.1569| 1.5221 1.3156
15 3 3 286.3 297.9 81.7 44246} 1.1561 1.5218] 1.3164
16 3 4 298.1 310.4 84.5 45784f 1.1569| 1.5123| 1.3072
17 3 5 289.0 301.1 81.4 44115 1.1574| 1.5016| 1.2974
18 3 6 283.8 295.4 80.4 43550 1.1567| 1.5117}] 1.3070
19 4 1 288.6 300.5 82.5 44700| 1.1571 1.5241 1.3172
20 4 2 283 .1 294.8 80.8 43773 1.1571 1.5220| 1.3154
21 4 3 280.0 291.4 79.2 42909f 1.1566| 1.5091 1.3048
22 4 4 291.3 303.5 82.8 44868| 1.1574| 1.5162] 1.3100
23 4 5 280.3 292 .1 79.6 43170| 1.1578| 1.5154| 1.3089
24 4 6 277 .1 288.5 78.9 427441 1.1569| 1.5184| 1.3125
25 5 1 278.8 290.3 79.0 42804| 1.1570| 1.5117{ 1.3066
26 5 2 281.2 292.9 80.0 43353} 1.1573| 1.5173] 1.3111
27 5 3 276.8 288.2 78.2 42359f 1.1567| 1.5065| 1.3023
28 5 4 287.6 299.6 82.2 44505| 1.1574| 1.5236| 1.3163
29 5 5 276.9 288.4 78.7 42645( 1.1575| 1.5156| 1.3094
30 5 6 270.8 282.0 77.7 42090} 1.1569| 1.5294| 1.3219
31 6 1 282.4 294 .1 80.4 43564| 1.1572 1.5188 1.3125
32 6 2 281.1 292.8 79.3 42968 1.1571 1.5048 1.3004
33 6 3 280.3 291.7 80.2 43449| 1.1564| 1.5258] 1.3194
34 6 4 291.7 303.9 82.3 44583 1.1578| 1.5052| 1.3000
35 6 5 278.4 290.0 79.5 43071 1.1576 1.5232 1.3157
36 6 6 275.2 286.5 78.3 42378 1.1570 1.5168 1.3110
37 7 1 282.1 293.9 80.8 43738 1.1573 1.5266 1.3191
38 7 2 278.0 289.5 79.3 42944| 1.1572| 1.5209| 1.3143
39 7 3 279.5 291.0 79.1 42830{ 1.1565| 1.5088] 1.3046
40 7 4 290.0 302.0 82.2 44489 1.1569| 1.5111 1.3062
41 7 5 281.0 292.8 79.9 43299| 1.1577] 1.5170] 1.3104
42 7 6 274.7 286.1 77.8 42135 1.1570| 1.5103| 1.3053
average 278.6 290.2 79.1 42855 1.1572 1.5141 1.3085
rel. std. dev. 0.0407| 0.0404 0.0418 0.0417] 0.0005| 0.0055| 0.0055
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v M 1fEH7E0 635 (94 x 718D ZETSAY, ZORIC UC DT 40 FEICHIET
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#4 “CPBREOEHEMK (NBSoxalicacid)SHAMLUZ6ED TS 771 FEBANWT

fTON/=\HERET A S O#EER
Sample# 12C curr. 13C curr. 1“C BC/12C “C/2C

(nA) (nA) (counts) |(xE-2) (x E-12)

BBO1 289.0 300.9 399709 1.15673 1.51316
BB02 282.9 294.7 391527 1.15719 1.51378
BB03 287.4 299.4 399039 1.15744 1.51908
BB04 279.4 290.9 387748 1.15696 1.51827
BBO5 280.5 292.0 388472 1.15658 1.51491
BB06 284.1 295.9 394038 1.15716 1.51710
average 393422 1.15701 1.51605
statistical error (1 sigma) 0.00159
relative standard deviation (1 sigma) 0.00028 0.00162
error of **C age (1 sigma) 12.8 years 13.0 years

4. ZHMSDTFEITDNT

R4ITREINBLDIT, “C/PC LhOEFHDOREED,
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£ 5 AMS EBUHRERIEIC K2 MC FERMIE D Lk

Item New Tandetron Tandetron AMS CO2 gas proportional
AMS from HVEE at Nagoya Univ. counter at Isotope
Asso. of Japan

Amount of carbon 0.05-1mg 0.2-1 mg 22g

necessary

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

oldest age

Precision +20-30 yr +60-80 yr +80 yr

Counting time 20 - 40 min. 2~4 hr 16-20 hr
(both sample and standard) (sample only)

No. of samples ca. 2500 700-800

per year (limited by sample preparation)
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Abstract:

A Tandetron accelerator mass spectrometer, an apparatus dedicated to high
sensitivity radiocarbon (14C) measurements, manufactured by General Ionex
Corporation, USA, has been used since 1983 to measure the 14C concentrations
of environmental samples as well as 14C dates of geological and archaeological
materials, at the Dating and Materials Research Center, Nagoya University. The
authors present here a brief review of the present performance and some
archaeological and geological applications of the Tandetron-I AMS, as well as a brief
introduction to a so-called second generation AMS machine, an AMS 'C dating
apparatus, currently of the highest performance, manufactured by High Voltage
Engineering Europe, BV, the Netherlands, which has been recently installed at
the Dating and Materials Research Center. Results of the recent performance tests
of the Tandetron-II AMS machine are briefly described.



