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8 Schematic diagram of the electronic system

for 14C/1SC/120 measurement

Gas ionization detector

' '

AEsignal Efinal signal
Y i
pre-amp pre-amp
main amp

v

ADC of computer SCA
*10 bit MCA spectrum
*window setting
*14 i

C counting rate meter

12¢/13¢ Faraday cup

Y

Pico-ammeter
Keithley 486

Current Read out
by computer

14¢c/1 20, 13¢/12¢ calculation
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Accelerator

[ . Telemeter System ]
{ \5\ Fiber Optic Links \é i‘
E Telemeler System ™ J
} R A
Multiplexer
P .
Yy % L {CPU | coM | DIG |DIG
Multiplexer c in Out )
4 4
Y ¢ RS-232
Analog Analog High BPM
Input Oulput Res, Board:
Board Boards Output| Maln Computer

----------------------

.......................

i

Stability of the controls :

Standard analog outputs : approx. 2:10-4

High resolution Output : approx. 2:10-3
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#£2 51K, H2HRY T O EBHERRIEICK S CERBIE OMEREILE
Table 2 Comparison of performances on “C dating with the 1st- and 2nd-Generation Tandetron.
systems and radioactivity measurements

Item 2nd-Gen. Tandetron 1st-Gen. Tandetron COz2 gas proportional
AMS AMS counter at [sotope
at Nagoya Univ.*  at Nagoya Univ. Association of Japan
Amountof C  0.05~1 mg 0.2~1mg 22¢g
necessary

Measurable  ca. 60,000 yr BP  ca. 60,000 yr BP  35,000~40,000 yr BP
oldest age

Precision +20~+30yr +60~ £80 yr +80 yr
Counting time 20~40 min. 2~4 hr 16~20 hr
(both sample and standard) (sample only)

*) Expected performances of the second-generation Tandetron.

¥/, AP —F—REXDHEREOHMENELL TITAD LD IBNEL, F
] 3000 fHIZEE DB D “CHIEMNAIRETH D &N TS (Mous efal, 1994) .

4. Z
RESNTIERERBL XD ELTWDY, REORBDFRENMIFREE > TW
5. ZOM, MMEESREL, EMEEOARHENHDERET o . MMEED,
BIFHRL LB H D, SHELNCHEEENETTL2HOEHFEL TN S.
CORBELEORN, BEHEBHRZEOESAIIIRHOFEL ZRBETBHEN
THREREBMFEIRo/. TIIKRELTEHORERT 5.
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Present Status of the GIC- and HVEE- Tandetron AMS
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In the financial years of 1995-1996, we introduced a second-generation

Tandetron (a carbon dating system, Model 4130-AMS) which was manufactured

by High Voltage Engineering Europe (HVEE) BV, the Netherlands.

Main improvements of the 2nd-generation Tandetron compared with the

old GIC (General Ionex Corporation) - Tandetron are: (1) a high intensity cesium

sputter ion source is equipped with the new system, so that the C counting rate

is almost one order higher than that for the old system. In addition, since up to 59

targets can be loaded at a time, measurements can be conducted more efficiently.

(2) carbon isotopes 12C-, 13C- and C- are injected into a tandem accelerator



simultaneously, by using a recombinator system, which will archive high accuracy
measurements of the carbon isotope ratio. (3) the terminal voltage of the
accelerator is 2.5 MV, which gives the maximum yield in producing C3* from C- in
the charge exchange process of the tandem accelerator. In addition, a slit feedback
system with a position sensitive Faraday cup to monitor the energy of accelerated
13C3+ ions stabilizes terminal voltage, which provides us highly stable isotope-
ratio measurement. (4) a gas ionization detector measures E and Eresiqua of
incoming ions, to separate 4C3* ions from various background ions. Provided that
the background ions are rejected efficiently, 14C ages older than 60,000 will be
measurable with this system. (5) A computer program is equipped with the
system which controls the carbon-isotope-ratio measurement for multi-samples
automatically. This provides us a high-efficient measurement without any hard
works of operation staff. These improvements are discussed here in detail.

As the results of those improvements stated above, the highest
performances in the C measurements with the new Tandetron is: (1) a
measurement error of 14C age can be as small as +20 years with a measurement
time of a few tens of minutes for a carbon sample of less than 1 mg; (2) a full
automatic measurement can be routinely performed; (3) more than 3,000

samples can be measured annually.



