Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

ULTRA-TRACE ANALYSIS OF RADIO-NUCLIDES BY AN
ACCELERATOR MASS SPECTROMETRY SYSTEM USING THE 12UD
TANDEM ACCELERATOR AT THE UNIVERSITY OF TSUKUBA

Kimikazu Sasa"™ B), Tsutomu TakahashiA), Yuki Tosaki’™ C), Yasuhiko Takaya AB) and Keisuke Sueki®™ ®
A) AMS Research Group, Tandem Accelerator Complex, University of Tsukuba
1-1-1 Tennodai, Tsukuba, Ibaraki 305-8577, Japan
B) Graduate School of Pure and Applied Sciences, University of Tsukuba, Tsukuba
1-1-1 Tennodai, Tsukuba, Ibaraki 305-8571, Japan
© Graduate School of Life and Environmental Sciences, University of Tsukuba
1-1-1 Tennodai, Tsukuba, Ibaraki 305-8572, Japan

Abstract

An Accelerator Mass Spectrometry (AMS) system using the 12UD Pelletron tandem accelerator at the University of
Tsukuba has been developed to measure environmental levels of long lived radioisotopes of *°Al, *2Si, *°Cl, *'Ca and 'L
AMS is an ultra-sensitive technique for the study of long-lived radioisotopes, and stable isotopes at very low abundances.
The high terminal voltage has an advantage in the detection of heavy radioisotopes. It is important for sensitive
measurements of heavy radioisotopes that background interference of their stable isobars are suppressed by AMS
measurements. We have been attempting to apply AMS techniques to environmental monitoring for nuclear facilities.
Much progress has been made in the development of new AMS techniques for environmental monitoring. The standard
deviation of the fluctuation for the *°CI/Cl ratio is + 3%, and the effective detection limit is better than 1 x 107°. A
detailed description of the Tsukuba AMS system is given, and study on environmental monitoring is also described
briefly. A part of this study is the result of “Study of the environmental monitoring for nuclear facilities by ultra-trace
AMS analysis of radio-nuclides” carried out under the Strategic Promotion Program for Basic Nuclear Research by the
Ministry of Education, Culture, Sports, Science and Technology of Japan.
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Terminal voltage 10 MV 9.68 MV

Particle energy 100 MeV (*°c1’) 125.8 MeV (‘1'%
Detected ion 36C114+ 129126+
Background fcyci<1x10" PyPr<1 <107
Typical precision <3% <8%
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