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ABSTRACT

The “Asteroid Nodal Intersection Multiple Encounters” (ANIME) mission concept has been proposed in response to the 2020 Italian Space Agency (ASI) call for ideas for future CubeSat missions. ANIME aims to explore three near-Earth asteroids (NEAs), identified as of particular concern in terms of planetary protection. 
With a nominal launch in late 2026, the 12U ANIME spacecraft will flyby Potentially Hazardous Asteroids (PHAs) (391211) 2006 HZ51 and (450300) 2004 QD14 in June 2027 and December 2027, respectively, and then rendezvous in September 2028 with 2000 SG344. This NEA is classified among the more dangerous asteroids in JPL and ESA risk lists, with multiple potential collision solutions with our planet during the course of the next century. It is also considered an excellent target for future human exploration thanks to its accessibility.
All of our targets present peculiar and yet unexplored size and physical regimes, which highlights the potential of ANIME and CubeSat technology in general for reconnaissance missions to NEAs. Both flyby targets possibly have higher albedo surfaces than previous space mission targets: 2006 HZ51 has an equivalent diameter of 410±90 m and an albedo of 0.42±0.23 (Nugent et al. 2015, ApJ 814, 117), while 2004 QD14 has an equivalent diameter of 143(-24/+49) m and an albedo of 0.37(-0.18/+0.20) (Trilling et al. 2016, AJ 152, 172). The 40-m-sized 2000 SG344 is an order of magnitude smaller than previously visited asteroids: ANIME will allow us to constrain the formation scenario and internal structure (monolithic vs. cohesive vs. rubble pile) of such, still unexplored, tens-of-meters bodies.
The 12U ANIME spacecraft has an initial wet mass of ⁓20 kg and is propulsed by a Busek BIT-3 radiofrequency ion thruster. Thanks to an optimized trajectory, the targets are encountered during their passages through their orbital nodes. The payload consists in two off-the-shelf cameras. We stress that most of the ANIME components have successfully flown on multiple missions in the Earth orbital environment (TRL 9), and the configuration design takes into account a proper shielding of the most critical components against radiation issues. Moreover, the ANIME mission will move forward the development of critical small spacecraft technologies for deep space exploration.
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