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The Asteroid Impact and Deflection Assessment (AIDA) is an international collaboration supported by ESA and 

NASA to assess the feasibility of the kinetic impactor technique to deflect an asteroid, combining data obtained 

from NASA’s DART and ESA’s Hera missions [1, 2]. 

DART will target the binary near-Earth asteroid system (65803) Didymos and impact its smaller component 

Dimorphos. Hera will follow-up with a detailed post-impact survey of the Didymos system, to fully characterize 

this planetary defense technique. Additionally, Hera will deploy two CubeSats (called Juventas and Milani) 

around Didymos once the Early Characterization Phase has completed, to complement the observations of the 

mother spacecraft. 

One of the main objectives of Hera is to characterize the mass and mass distribution of both Didymos and 

Dimorphos by means of radio science investigations. The determination of the gravity field of a celestial body 

provides one of the very few direct measurements of its internal mass distribution, even if the inversion process 

is not unique. The gravity of Didymos can be estimated precisely reconstructing the trajectory of Hera during a 

selected number of close encounters (about 10 km at closest approach) [3]. The main observables used in the 

orbit determination are two-way X-band Doppler data, obtained from the standard communication link, and 

optical navigation images of Didymos taken by the spacecraft. 

In addition, Hera will track the two CubeSats by means of a space-to-space inter-satellite link (ISL). This 

represents an interesting add-on to the gravity investigation as the Doppler effect that affects the inter-satellite 

link contains the information on the dynamics of the system, i.e. masses and gravity fields of Didymos and 

Dimorphos. 

We describe here the mission scenario for the gravity science experiments to be jointly carried out by the three 

mission elements, i.e. Hera, Juventas and Milani, via Ground-based and Satellite-to-Satellite Doppler Tracking. 

Also, our results and achievable accuracy for the estimation of the mass and gravity field of Didymos and 

Dimorphos are presented. 

 

 

Figure 1. Concept of Hera Radio Science investigations. The figure highlights the main radiometric links 

between the various elements of the Hera mission that can be exploited to characterize Didymos gravity. 
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