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Present and Future of Ultra-sensitive Radiocarbon Dating with

Accelerator Mass Spectrometry

Toshio NAKAMURA Dating and Materials Research Center

Nagoya University,

In archeology, radiocarbon ('#C) dating has played a very important
role since its appearance in the 1950s, in particular, in extending the
Neolithic period to almost double its accepted length. In addition, chro
nologies of pre-historic events can be correlated among various sites in
different countries of the world, by using '*C dates

Techniques of accelerator mass spectrometry (AMS), developed since
1977, based mainly on a tandem accelerator and associated apparatus used
to analyze charge state, energy, mass number, and atomic number of accel
erated ions, enabled us to measure extremely-low-abundance nuclides such
as 1%Be, 14¢, 2641. 3%c1, “*ca, *3Mn, '*°I, etec., in natural samples
The main AMS application is '%C measurement, and in particular, '*“C da-
ting. The amount of carbon necessary for the AMS '“C measurement has
been reduced to 1 mg and the oldest date measurable has been extended to
about 60,000 y.B.P., compared to a few grams and about 35,000 y. B.P.,
respectively, for B -counting measurements of Lat.,

A tandetron accelerator mass spectrometer, constructed by the Gen-
eral lonex Corporation, USA, was installed at Nagoya University in 1982,
to measure '%C dates of archeological and geological samples. Measure-
ments of '4C were started in the fall of 1983. Routinely, about 600 sam-
ples are measured per year, and in total 4257 samples have been analyzed
up to the end of December 1993.

The present performance and various applications of the spectrometer
for '4C dating are described. Some programs for improving the spectro-

meter and some plans for scientific research are also discussed.
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