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Four isotopes are of interest for radioxenon monitoring, Xe-135, Xe-133, Xe-133m, and Xe-131m. Many of the detectors in the International Monitoring System (IMS) use B-y coincidence detection: where Nal(Tl) is the gamma detector and the plastic cell is the source container and beta
detector. To characterize the source of radioxenon, ratios between the isotopes are used, which require accurate quantification of each isotope. However, the use of low resolution plastic scintillators for beta detection causes significant challenges for quantifying the metastable isotopes
Xe-131m and Xe-133m, whose emissions overlap with Xe-133 emissions. This overlap makes it difficult to identify metastable isotopes when Xe-133 is present, which happens frequently. An alternative method of quantifying radioxenon is presented. In this method, the Xe-131m and
Xe-133m energy spectra are evaluated through B-anti-y detection, whereby a signal is detected via beta measurement but vetoed if a simultaneous gamma signal is detected. This exploits the nuclear emissions differences between the B- decay of Xe-133, and the internal conversion
decay of the metastable isotopes; all three isotopes are still detected; but our method suppresses Xe-133 signal relative to Xe-131m and Xe-133m signals. We show new experimental and simulated data from a Nal-plastic scintillator system. Additionally, the technique was applied to a
radioxenon detection system using YAP in place of the plastic scintillator.
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Figure 1. The plot shows the different features of each spectrum where the
singles spectrum is a sum of the coincidence and anti-coincidence spectra. The
coincidence spectrum emphasizes the 129 keV CE whereas the anti-coincidence
spectrum emphasizes the 158 and 162 keV CE, although many 129 keV CE are
shown due to detection efficiency of the 30 keV x-ray.
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Figure 3. The region in black is used as the region of interest to quantify Xe-131m activity in
the sample. This is in comparison to ROI 5 used in traditional coincidence methods. The ROI
bounds were optimized for least interference from Xe-133.
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