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ABSTRACT

Large asteroids can generate seismic and acoustic signals as they interact with Earth's atmosphere, and when they impact solid Earth. Seismoacoustics is an emerging discipline because of the value of information of co-located seismic and infrasound arrays that sample elastic energy propagating in both the earth and the atmosphere. The combination of seismic and infrasonic data provides a unique constraint to analyze, to name a few, asteroid source physics, waves propagation in atmosphere and solid earth, source location and characterization, and, eventually, inversion of atmospheric and shallow subsurface properties. In this talk we will present a new capability developed at LLNL which couples several physics-based codes for a) the reentry of an asteroid, b) the non-linear and the linear acoustic wave propagation and c) the linear seismic wave propagation. We will illustrate the capability on 3 different scenarios: 1) asteroid reentry and disintegration, non-linear and linear acoustic wave propagation; 2) asteroid reentry, acoustic wave generation, impact on solid crust, and seismic wave propagation; 3) same as the second scenario, however, the asteroid will impact ocean water surface. We will show simulation of a hypothetical asteroid-impact scenario with three different diameters of 50m, 350m, and 700m; and assuming two different asteroid materials: iron and granite. We have reduced the results into scaled curves of energy partitioning into different media -- air, earth, and water -- as function of the diameter of the asteroid and its material strength.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.
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