PDC2021
Vienna, Austria
Please submit your abstract at https://atpi.eventsair.com/7th-iaa-planetary-defense-conference-2021/abstractsubmission 
You may visit https://iaaspace.org/pdc
(please choose one box to be checked)
(you may also add a general comment - see end of the page)

 FORMCHECKBOX 
 Key International and Political Developments
 FORMCHECKBOX 
 Advancements and Progress in NEO Discovery
 FORMCHECKBOX 
 NEO Characterization Results
 FORMCHECKBOX 
 Deflection and Disruption Models & Testing
 FORMCHECKBOX 
 Mission & Campaign Designs
 FORMCHECKBOX 
 Impact Consequences
 FORMCHECKBOX 
 Disaster Response
 FORMCHECKBOX 
 Decision to Act
 FORMCHECKBOX 
 Public Education & Communication
NON-SPHERICAL DUST DYNAMICS OF THE EJECTA PLUME IN SUPPORT OF DART/LICIACUBE MISSION 
Stavro L. Ivanovski(1), A. Lucchetti(2), M. Pajola(2), A. Rossi(3), I. Bertini(4), G. Zanotti(5), D. Perna(6) , E. Dotto(6), V. Della Corte(7), M. Amoroso(8), S. Pirrotta(8), M. Lavagna(5), E.G. Fahnestock(9), M. Hirabayashi(10), S. D. Raducan(11), J.R. Brucato(12), A. Capannolo(5), G. Cremonese(2), I. Gai(13), S. Ieva(6), ), G. Impresario(8), E. Mazzotta Epifani(6), A. Meneghin(12) , D. Modenini(13), E. Simioni(2), P. Palumbo(4,7), G. Poggiali(12,14), P. Tortora(13), M. Zannoni(13), A. Zinzi(15,8), R. Luther(16), B. Cotugno(17), V. Di Tana(17), F. Miglioretti(17), S. Simonetti(17)
(1)INAF Osservatorio Astronomico di Trieste, Via G.B. Tiepolo 11,34143 Trieste, Italy,
+39-040-3199-224, stavro.ivanovski@inaf.it  

(2)INAF-Osservatorio Astronomico di Padova, Padova, Italy

(3)CNR Istituto di Fisica Applicata “Nello Carrara”, Sesto Fiorentino (Firenze), Italy
(4)Università degli Studi di Napoli "Parthenope", Napoli, Italy
(5)Politecnico di Milano-Dipartimento di Scienze e Tecnologie Aerospaziali, Italy

(6)INAF-Osservatorio Astronomico di Roma, Monte Porzio Catone (Roma), Italy
(7)INAF-Istituto di Astrofisica e Planetologia Spaziali, Roma, Italy
(8)Agenzia Spaziale Italiana, via del Politecnico, 00133 Roma, Italy

(9)Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA
 (10)Auburn University, Auburn, AL-USA 
(11)Space Research and Planetary Sciences, University of Bern, Switzerland
  (12)INAF-Osservatorio Astrofisico di Arcetri, Firenze, Italy
(13)Università degli Studi di Bologna, DIN, Bologna, Italy
(14)Università di Firenze, Dipartimento di Fisica e Astronomia, Italy
(15)Space Science Data Center-ASI, Roma, Italy
(16) Leibniz-Institut für Evolutions- und Biodiversitätsforschung, Berlin, Germany
(17)Argotec, Torino, Italy
Keywords: numerical simulations, non-spherical dust, asteroids, ejecta dynamics
ABSTRACT

In the mid of 2021, NASA’s Double Asteroid Redirection Test (DART) mission will be launched, starting its journey towards binary asteroid (65803) Didymos. In autumn 2022, DART (with a total mass of ~650 kg) will be the first space mission demonstrating the kinetic impactor technique for planetary defense by impacting Dimorphos, the 164±18 m-size secondary, with a speed of ~6.6 km/s. Such impact is expected to form a crater and a dense ejecta plume that will propagate rapidly in the near-by asteroid environment. While DART will be impacting Dimorphos, the Light Italian CubeSat for Imaging of Asteroids (LICIACube) (to be released from DART ten days before the impact) will both image the expanding plume and reveal the surface changes/processes that will occur after the impact. LICIACube will provide multiple images of the target down to a minimum distance of ~55 km from Dimorphos. The LICIACube narrow- and wide-angle cameras - LEIA (LICIACube Explorer Imaging for Asteroid) and LUKE (LICIACube Unit Key Explorer), respectively – will capture the post-impact processes and therefore describe the in-situ events, such as the newly formed crater, the expanding slow (<5 m/s) ejecta and the dynamics of its plume. In particular, LICIACube will address questions about the plume structure and its dust size and velocity distribution.
In this work, we investigate the plume evolution through modelling of the dust dynamics motion after the impact. We used a 3D+t non-spherical dust dynamical model, varying the sets of initial parameters. In particular, we use an assumed simple power law particle size-frequency distribution and three sets of other parameters obtained by three different approaches: 1) analytical scaling laws 2) the ejecta initial properties (ejecta mass, velocity, launch position distribution, orientation) constrained with iSALE numerical simulations and 3) SPH numerical simulations. Here, we focus mainly on the influence of the non-sphericity of the particles on the dynamical properties of the plume, such as velocity and dust spatial distribution. In addition, we provide information regarding the optical thickness not only in terms of particle size distribution but also as a function of particle shape and orientation.
The main results regard the motion of non-spherical particles with different initial temperatures and angular velocities. By varying the initial angular velocity of the ejected particles, provided with the obtained dependence on the assumed particles’ temperature, we can study what amount of dust particles’ rotational energy after the thermal shock due to the impact is necessary to intrude the rapidly expanding plume. Alternatively, we can obtain what minimum initial threshold speed for a given type of dust (in terms of size, density and launch angle) is sufficient to govern the plume evolution independently from the intensity of the thermal shock and rotation state of the ejected dust particles.
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