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ABSTRACT

The NEO Coordination Centre (NEOCC) is one of the key components of ESA’s Planetary Defence activities. Among its goals, it has a mandate to coordinate, collect and analyse telescopic observations of NEOs. To reach this objective, we developed a wide network of observational assets, which will be presented in a separate abstract. In this contribution, we discuss some of the latest results obtained thanks to this unique global network.
Our most prominent collaboration is probably the long-standing agreement with ESO to collect astrometric observations of NEOs with VLT. Our ESA-ESO team can secure observations of objects as faint as magnitude 27, reaching the limit of what can currently be observed from the ground.
During the past two years, we used VLT to observe many faint NEOs: among them we can mention recovering 1998 KY26, the proposed extended mission target of JAXA’s Hayabusa2.

In July 2019 we also used VLT to perform an unusual type of observation, a so-called “negative recovery”. The target was 2006 QV89, a small asteroid that had a 1-in-7000 chance of impacting the Earth on 9 September 2019. It was unfortunately not a suitable recovery target, in the normal sense, since its ephemeris uncertainty was too large. On the other hand, since we were specifically interested in knowing if an impact was imminent, we could compute where the object would have appeared in the sky if it were indeed on a collision course with our planet, and just observe in that direction, hoping that we would not find the asteroid. 
We obtained deep observations of the area corresponding to the impact trajectory on two separate nights. The limiting magnitude was fainter than 27, at a time when the object would have been brighter than 24. Nothing was seen, allowing us to exclude the impact, even without actually recovering the object.

ESA’s risk list contains many similarly lost objects among its more than 1000 entries: this technique can provide a way to retire a significant fraction of the known risk, if applied systematically to the highest-rated threats.
During the last two years, we did not have a chance to observe new imminent impactors. Nevertheless, we continuously tested our network of smaller telescopes on other NEOs in urgent need of astrometry.

Among those were some extremely close approachers, such as 2020 QG and 2020 VT4, for which we were able to obtain observations on short notice.
In addition to these natural objects, we also took the opportunity to test our network on interplanetary spacecraft near Earth. The highlight was probably the fly-by of ESA’s BepiColombo in April 2020. We activated observatories that could provide complete coverage from a wide range of longitudes: most telescopes successfully detected the object, and from the resulting astrometry we could compute the fly-by trajectory to an excellent level of accuracy. Comparing this orbit with a “ground truth” from flight dynamics radio tracking allowed us to test the capabilities, and the limits, of a purely ground-based optical network for orbit determination of very close approachers.
**************************************

Comments:

Since the content of this abstract is mostly about NEO follow-up and recovery, it falls in between “Advancements and Progress in NEO Discovery” and “NEO Characterization Results”. We selected the former because we would prefer to have this contribution presented together with “ESA’s NEO Coordination Centre observational network” by Conversi et al., submitted to the same section.
An oral talk would be preferred, if possible, since a poster presentation in a virtual conference may not give other attendees the chance to interact with us and possibly set up useful collaborations.
