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Abstract: Background, aim, and scope Both are long-lived radioactive isotopes of Beryllium (Be), which
have been widely used in geological and environmental science and other fields. Scientists have long been
pursuing an accurate, sensitive, convenient, economic and rapid measurement technique for '’Be and 'Be,
suitable for a wide range of materials. The variety of measurement techniques developed have been determined
in part by the different decay modes and half-lives of the two isotopes. Materials and methods "’Be analyses
rely instead on accelerator mass spectrometry (AMS), primarily because the p decay rate for '’Be is too
slow for decay counting small samples. The most widely used technique for ‘Be analyses is y-ray counting.
AMS also offers advantages for the measurement of 'Be, with inherently higher efficiency and sensitivity,
as compared to y-ray counting. Results The history of '"Be-AMS, has experienced the cyclotron, the large

Wi HEA: 2016-08-11; RFAAHHE: 2016-10-06

Received Date: 2016-08-11; Accepted Date: 2016-10-06

EE&WAB: BRAAMAFALMA (11205161) ; PEHAFZRALELRALT AR

Foundation Item: National Natural Science Foundation of China (11205161); Key Technology Talent Program of Chinese Academy
of Sciences

BIEEE: =8, E-mail: fuyc@ieecas.cn

Corresponding Author: FU Yunchong, E-mail: fuyc@ieecas.cn



538

HBERIRE 4R 57

&

(=5 MV) tandem accelerator, small (<3 MV) accelerator combined with carbon film, step by step, until
now the commercial small accelerator combined with silicon nitride film became dominant facility for '‘Be
measurement. 'Be ions are converted to 'Be*’ by stripper to eliminate interference of isobar ('Li) whatever
using large or small AMS. Discussion The range absorber technique is used in cyclotron and large tandem
accelerator, but tandem accelerator is more convenient than cyclotron. The degrader foil technique, which is
the staple method for '’Be-AMS analyses in currently, is used in small tandem accelerator, such as Xi’an-AMS.
Using the small AMS by Raisbeck and Yiou (1988), 'Be’" was converted to 'Be*’ by a carbon foil stripper
and achieved lower background ('Be/’Be<10"), and obtained a ratio of 'Be/'°Be. Conclusions Recently the
degrader foil technique method has been successfully adapted on tandems with terminal voltage below 0.6 MV.
However, the degrader method loses some efficiency and beam quality for '°Be detection, which may lead to
a lower overall atom efficiency. Using the large AMS by Nagai et al (2004), 'Be’* was converted to 'Be* by a
carbon foil stripper, and then detected without any background. The sensitivity for the ‘Be/’Be ratio was about
1.8x10™"°. Recommendations and perspectives In routine measurement, we have performed nearly 10000
""Be-samples measurement using BeO method since Xi’an-AMS center opening (Sep. 2006) to the present (Oct.
2015). This paper introduces an of new method for '’Be-AMS analysis being tested at the Xi’an-AMS Center
by Fu et al (2015b) that employs super-halogen anions, BeF; , which inherently suppresses '’B interference
by nearly 5 orders of magnitude because the accompanying BF; anion is rarely formed. The resulting '’B
suppression factor is not as high as that achieved with energy degrader foils, but the '’B and '’Be separation
in the final ionization detector was found to result in sufficient total '’B suppression for '’Be’" to be counted
directly by small AMS. Because the degrader foil was not used, the high energy beam transmission efficiency
after the energy degrader foil was improved from ~30% to ~100% in the high energy system of Xi’an-AMS.
However, a major limitation of this method at this stage is that the properties of fluoride ion conductors are very
reactive and enhances memory effects. Next step, we plan to improve the cooling of the target holder, thereby
improving current stability and reducing memory effects. In this paper, we also demonstrate the feasibility of
"Be analysis using Xi’an-AMS. We attempt to direct strip BeO™ ions to Be*" cation by accelerator gas-stripper,
but it is almost no stripping yield at 2.5 MV. Finally, we still used solid foil stripper to convert the Be" to Be*"
by 500 nm Si,N,, and this stripping yield is about 3%. It signifies that we can measure the '’Be and 'Be at same
sample using Xi’an-AMS in future.
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Fig.2 A schematic representation of the isotope analysis system based on the Yale MP tandem accelerator
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BO 2.50 BO 2.57
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BF, -0.76 BF, /°
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b. REMENSHE.

a. These values are selected by those calculated at the MP, level
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b. Not available.
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