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Towards a better noble gas characterization scheme based on ten years of National Data Centers analysis
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Releases from industrial facilities, mainly Medical Isotopes Production facilities (MIPs) but also Nuclear Power Plants (NPPs), are at the origin of the worldwide radioxenon background and lead to specific activity concentration levels at most
noble gas stations of the IMS network (figures A&B). Owing to the tremendous atmospheric dilution, signature of an underground nuclear test in case of a prompt or/and delayed release into the atmosphere can be detected at the IMS stations
at the Xe background level. A follow up over years by both IDC and NDCs of the detection time serie can help a lot in the event characterization but only an radioxenon isotopic ratio is likely to give a clear event discrimination. Validation by
NDCs of the |sotop|c ratios, involving three radioxenons (135 133m and 133¥a) measured by the IMS noble gas stations over the last decade, allows to efficiently improve the current IDC event characterization scheme.
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In the .framework of the Comprehe'nsive -Nuclear-Test-Ban Treaty (CTBT), the  Rely on the station databases to define metrics/indicators based on statistical approaches >
International Data Center (IDC) monitors signs of nuclear weapon tests from Event notification from station-specific triggers (screening out) Ten years of IMS noble gas data analysis by NDCs led to new insights for improving IDC flags associated to the IDC event categorization scheme:
measurements at stations of the International Monitoring System (IMS), and « Validation of any relevant measurement rely on an interactive analysis and the coherence « Isotopic ratio 1¥Xe/133Xe >5 is an efficient underground nuclear explosion (UNE) flag within the range TO-TO+3days,
categorizes relevant signatures, which are analyzed independently by National Data betweenX RaYS:": gammarays for "'Ietj““abfler:s"tloiesl (SPALAX SVSte_":)b Ny « Isotopic ratio 133mXe/133Xe >0.1 is a strong and univoke UNE flag (no significant value >>0.1 due to civilian origins was found over 10 years of NDCs
Centers (NDC) of member states. Among the radionuclides of interest, radioxenons are Comparison with the continuous simulation of the global xenon industrial background (ATM)

analysis)

* Backward and forward ATM to assess the source location . . N PR o
* The measured of the two isotopic ratios 13°Xe/!33Xe and 133mXe/!33Xe lead to a clear discrimination between a civilian and a nuclear event.

of crucial importance to determine the nuclear nature of an explosion, in particular
the isotopic ratios 35Xe/!33Xe and especially 3mXe/133Xe in case of a prompt release. ) Characterization methodology at Swedish NDC
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1: Calculations performed by FOI using the Scale code from Oak Ridge National Laboratory 2: SPALAX and SAUNA systems were designed by CEA and FOI respectively
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