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Determining the absolute abundance
of atmospheric *'Kr
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SKr (half-life = 229 + 11 kyr) is a radioisotope of
cosmogenic origin residing in the atmosphere. Its absolute
abundance records the galactic component of cosmic-ray flux
entering the earth’s atmosphere on the timescale of 10° years
in a complimentary manner to other long-lived cosmogenic
nuclides (e.g. '"Be and *°Cl). However, the three low-level
counting measurements conducted to determine the absolute
abundance of *'Kr/Kr in the atmosphere vary by over a factor
of two [1-3], ranging from 3.0 to 6.6 x 10™"*. Furthermore, the
single accelerator mass spectrometry measurement of *'Kr/Kr
in the atmosphere has large statistical (20%) and unknown
systematic uncertainties [4].

We report on progress towards a new measurement
of *'Kr/Kr in the atmosphere using a new methodology. We
have conducted mass spectrometry (MS) on a krypton gas
sample enriched in ¥'Kr/Kr to the part-per-million level, and
then precisely diluted that sample to the part-per-trillion
level. We then conducted a relative abundance measurement
of the diluted sample using Atom Trap Trace Analysis
(ATTA) [5], a technique now routinely used for radiokrypton
analysis of air, water, and ice samples. The MS and ATTA
measurements will provide an absolute calibration for the
ATTA system, and thus determine the absolute abundance
of 8'Kr/Kr in the atmosphere at the ~5% uncertainty level.
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