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We have demonstrated that seismic data enable tracking and characterisation of debris re-entering the atmosphere. 
 Relative arrival times enable inversion of speed, trajectory, altitude, and descent angle.  

Boom characteristics enable inversion of fragment size.  

1. The Shenzhou-15 orbital module 
re-enters over California
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Seismoacoustic tracking and characterisation of space debris re-entries 

2. Sonic booms are recorded across the California 
and Nevada seismic networks

3. Arrival time inversion yields speed, trajectory, 
angle, and altitude

Speed: Mach 25-30 
Trajectory: 64O  

Altitude:  80-150 km 
Descent Angle: 1.2O  

Fragment Size: 0.5 m 
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