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Introduction: On September 26, 2022, the im-
pact of the DART probe against the asteroid Dimor-
phos, the small moon of the binary 65803 Didymos
asteroid system [1], generated a large ejecta plume.
The images taken by the small LICIACube cubesat
[2], released by DART 15 days before the impact,
revealed a complex plume with a cone-like structure,
crammed with dust, clumps of objects, filaments and
larger boulders [3][4]. The event and the resulting
ejecta were also observed by several space and T —
ground based observatories which allowed the char- Yo W et
acterization of the plume evolution and, in particu-
lar, the formation of a long lasting tail of debris,
pushed by the solar radiation pressure, stretching for
thousands of km [5]. The complex mechanisms re-
sponsible for the shape of the observed tail, its tem-
porary “double” nature and its continuous presence
after several months are related to the interaction of
the ejecta particles with the binary system gravity
and to secondary collision events of larger ejecta
against the two asteroids [6][7][8].
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Figure 1: example of a simulation of the initial phases of
the plume evolution with LICEIL

dynamics of the system is modelled up to several
months after the impact to try to reproduce the LICI-
ACube images details and to further study the tail
evolution. In particular its relation with the re-im-
pacting mechanisms able to generate further tail-
feeding particles is investigated.

Different initial populations stemming from the

The model: The LICEI (LICIACube Ejecta In- DART impact, related to different possible physical
tegrator) model is used to study the dynamical evo- properties of the Dimorphos asteroid [9], are gener-

lution of the debris after its ejection from Dimorphos ated [10] in order to find the best match with the LI-
[8]. The model accounts for the irregular gravity

field of both Dimorphos and Didymos and include
the effects of radiation pressure and solar tide. The
ejecta particle are treated as rotating ellipsoids with
variable dimensions. The numerical integration of
the fragments’ orbits is performed in the IAU_DI-
MORPHOS rotating reference frame as given by
NASA SPICE kernels. The accurate heliocentric or-
bit of the Didymos system and the binary orbital dy-
namics is derived from the SPICE kernels too, al-
lowing an accurate matching with the LICIACube
data. The model allows the integration of a large
number of ejecta particles thus providing a global
view of the plume evolution (e.g., see Fig. 1).

The study: The aim of this study is to character-
ize the first phases of the fragments evolution after
the ejection from the crater. The full

CIACube images. Moreover, as pointed out in [4],
the actual observed cone is not circular (i.e., its base
is elliptic and oriented roughly along the North-
South direction on the surface of Dimorphos). The
effect of different orientations of the non-circular
cone on the initial evolution of the eject plume is ex-
plored considering also different cone aperture an-
gles around the “nominal” one described in [3]. The
relevance of these cone features for “immediate” re-
impact of particles against Didymos is explored as
well [11]. Finally, the effects of the ejecta particles
complex evolution and of the simulated cone proper-
ties on the computation of the momentum enhance-
ment factor, f3, is analyzed.
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