DART

Double Asteroid Redirection Test
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Observations after impact of the Ejecta cone
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LUKE image taken about 2 minutes after impact Dartort, Planeangler  99deg

Dart-Sky Plane angle: -38.2 deg

Distance from LICIA to target: 303 km Sun Sky Plane angle: 6.0 deg

LICIACube Range: 74.6 km

What do laboratory experiences and simulations tell us?

Experiments in granular material and SPH simulations showed an ejecta cone limited to a small area.

a) Laboratory impact experiments

Impact experiments 1 ﬁ .
Ormo any

Ejecta at <3 m/s

3*160m/175s ~ 3 m/s

SPH simulations

Fahnestock et al. (2022)

Stickle et al. (2021)

Lofting of material at low speed as a consequence of the generation of seismic
waves (Tancredi et al., 2022)

We divide the process into the following steps:

1) generation of impact-induced seismic waves and propagation into the body interior;
i) arrival of these waves at points located far from the impact point, producing a shaking

effect on the ground; iii) lofting of particles due to shaking and ejection at low speed (comparable to the escape
Nl#m%)i.g:oal simulations of seismic wave propagation velocity): the "cocoa effect”.
. ~ Numerical simulations of the “cocoa effect” Lab experiments of the “cocoa effect”
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The combination of the seismic wave propagation affecting a large area and the “cocoa effect” could explain the shape of the low-velocity ejecta cone.

: Numerical simulations were done using the DEM package ESyS-Particle
Conclusions (https://launchpad.net/esys-particle) and later improvements that include self-gravity (ESyS-
Gravity, Rocchetti et al. 2021).

* The cone has an open angle of ~145°.
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