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The Hera mission, which is part of the Space Safety Program of the European Space
Agency (ESA), was launched on 7 October 2024 from Cape Canaveral with a Falcon 9
rocket. By the time of abstract submission it successfully completed most of its near-
earth commissioning activities.

Hera will perform a rendezvous with Didymos in the fall of 2026 and investigate it over
6 months. With NASA’s DART mission, Hera will offer the first fully documented
asteroid deflection test. DART successfully impacted Dimorphos, the 150 meter-sized
moon of Didymos, on 26 September 2022 at approximately 6.1 km/s. The DART impact
resulted in a decrease of 33 minutes from the original 11 hours 55 minutes orbital
period of Dimorphos around Didymos. However, many questions remain, and although
Hera returns to the system already visited by DART, the properties of the system will
have changed in a way that may surprise us. It is clear that the Dimorphos that we know
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from DART’s images before impact will be very different when Hera sees it, reflecting
how the DART impact modified it. Thanks to the great efforts of the DART team, the
surface properties of the hemisphere of Dimorphos that was imaged before impact are
well known, and it will be extremely interesting to see how those properties were
changed by the impact. Among the questions that Hera will answer, the most important
ones are: (1) What is the mass of Dimorphos, telling us momentum transfer efficiency
of the DART impact? (2) What are the internal properties of Dimorphos, largely
influencing the interpretation of the outcome of the DART impact? (3) What is the final
state of Dimorphos, i.e., what is the size of the crater left by the DART impact or was
Dimorphos globally or in large parts reshaped by the impact? (4) What is the rotational
state of Dimorphos? Did the impact cause it to tumble?

The Hera mission will provide answers to these important questions that will lead to an
unbiased interpretation of the outcome of the DART impact, and the possibility to fully
validate numerical impact models aimed at reproducing the impact. With its mother
spacecraft, which carries five instruments including a thermal infrared imager
contributed by JAXA, and its two cubesats, Juventas, devoted to geophysics and Milani,
devoted to mineralogy and dust analysis, Hera will investigate Didymos’ and
Dimorphos’ state after the DART impact in great detail and provide measurements that
have never been obtained for an asteroid so far. In particular, thanks to the low-
frequency radar JuRa onboard the Juventas Cubesat, the first measurements of
subsurface and internal properties of an asteroid will be achieved. Moreover, Hera will
also perform the first landing of a Cubesat on a body as small as Dimorphos, offering an
opportunity to measure the surface mechanical response of an asteroid in a very low
gravity environment. Thanks to its detailed characterization of the binary system, Hera
will answer key questions regarding the formation of small asteroid binaries and the
geophysics of small bodies.
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