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of anomalously fast infrasound phases from global
bolide events

Anomalously fast infrasound phases, with unexpectedly high celerities, present a challenge for accurate mod-
eling and detection of atmospheric events over long distances. While fast arrivals are typically confined to
short-range propagation (within 300 km) where boundary layer effects are dominant, recent observations
reveal celerities exceeding 330 m/s at ranges spanning thousands of kilometers. To understand the cause of
these early arrivals, we analyze a dataset of 172 bolide events, using information from United States Govern-
ment sensors in the NASA JPL CNEOS database and global infrasound detections reported in the literature.
Each event includes detailed infrasound parameters, arrival times, and celerities, allowing us to systematically
compare observed speeds with theoretical predictions across various atmospheric waveguides. Our findings
suggest that these fast arrivals may result from specific propagation effects, such as narrow stratospheric
ducts or favorable downwind conditions that enhance signal speed over long distances. By incorporating
bolide-specific parameters, this study aims to advance the infrasound monitoring capabilities of the Prepara-
tory Commission for the Comprehensive Nuclear-Test-Ban Treaty Organization, improving detection and
characterization of both natural and anthropogenic atmospheric events on a global scale.
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