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ABSTRACT
The NASA/DART mission successfully accomplished the first planetary defense test 
on the 26th September 2022 when it impacted Dimorphos, the secondary object of 
the (65803) Didymos binary system, and demonstrated the capabilities of the kinetic 
redirection technique. Dimorphos, as hit by DART with velocity of 6.1 km/s, produced 
a complex ejecta plume composed of filamentary streams extending roughly 10 km 
from the surface just hundreds of seconds after impact [1]. Before impact, DRACO 
imager onboard DART provided real-time images during the fast approach, unveiling 
Dimorphos surface in very small spatial resolution at a single phase angle of 59°. 
The first seconds to minutes into the event were witnessed by the LEIA and LUKE 
instruments of the Italian Space Agency Cubesat’s LICIACube [2]. These
cameras captured hundreds of images during their fly-by maneuver, with the closest 
approach of about 57 km. The disk-resolved data obtained has the largest phase 
angle coverage, ranging from 43° to 118°.

With this large phase angle coverage and target resolution, combined with ancillary 
data such as trajectories and shape models, it is possible to retrieve the 
observational geometries necessary for testing photometric surface reflectance 
models [3,4,5]. The mid-to-high phase angles of these images are suitable for 
constraining the surface roughness, the asymmetric factor between scattering lobes, 
and also the single-scattering albedo. Preliminary tests with the Hapke model [2] on 
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DRACO data using MCMC Variational Inference [6], reveal a surface with 
photometric properties similar to other S-type asteroids. 

For the ejecta analysis, we rely on the outputs of dynamical simulations performed 
by LICEI from Housen & Holsapple scaling laws [7,8,9] and the optical constants and 
phase function from laboratory measurements of analog compositions to understand 
the grains size, velocity and spatial distribution from the brightness radial distribution 
derived through LICIACube observations. This analysis is of ultimate importance to 
constrain the mass and scattering properties of the ejecta and cast light to the effects 
of the impact into Dimorphos surface and internal structure.

Finally, the LICIACube experiment is proved to be of crucial importance to 
comprehend the first instants of the aftermath of the first planetary-scale kinetic 
redirection experiment ever conducted by man. Surface and ejecta reflectance 
properties allows us to constrain the scattering properties of Dimorphos’ regolith 
through two fronts, setting important information for future planetary defense tests on 
same asteroid size range.
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