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ABSTRACT
Telescopes all over the world are continuously scanning the night sky for undiscovered asteroids and comets. New detections have to be immediately analyzed for their orbit and impact scores to schedule follow-up observations in case of potential hazards or to start mitigation actions. Until today, only 4 asteroids have been observed before their impact, all of them discovered within less then 24 hours before their impact [1][2][3][4]. This underlines the need for a rapid orbit determination and threat assessment. Besides impactors, artificial objects and other interesting natural objects are regularly discovered, which need to be identified among conventional near-Earth objects (NEOs) and followed-up, before their ephemerides get too uncertain and they get lost.
The European Space Agency has developed the so-called Meerkat Asteroid Guard (short Meerkat) imminent impactor warning service. It is a fully automated system running 24/7, taking observational data of newly discovered NEOs from the Minor Planet Center’s NEO Confirmation Page and computing preliminary orbits by the Systematic Ranging orbit determination technique [5][6][7]. Besides identifying potential impactors, Meerkat is looking for close approaching objects, interior-Earth objects and potential interstellar objects. The data is accessible via a web interface. Meerkat provides an ephemeris service with the option of only considering impacting solutions. In particular this option is useful when the over-all detection chance is low but an impact should be ruled out by negative observations, as it was done for 2006 QV89 [8]. We also introduced several new plots to help users evaluate the threat of an object and to speed up the observatory selection process for follow-ups.
The ’Dashboard’ plot (Figure 1) gives a clear overview for threat assessment by visualizing the relevant information as pie charts. Among others, an impact score and an impact time estimate is shown. Another feature is the orbital class dependent size estimate. This distinction is important, since impacting solutions of the Systematic Ranging tend to have larger absolute magnitudes and hence smaller object sizes. Without this classification, mitigation and follow-up actions might be based on too large impactor size estimates.
The ’Station Selection’ plot (Figure 2) helps picking the right observatory for follow-up observations. It shows a time and field-of-view (FoV) dependent detection score contour. A number of selected observatories, displayed as lines with fixed FoV values and a line length depending on the ephemeris visibility, are plotted above the contour. The observatory lines are colored in a scheme indicating the visibility by the visual magnitude, depending on the stations’ limiting magnitudes. Hence, the user can immediately see, which of the stations can observe the object in terms of visual magnitude and ephemeris and which stations have high chances of detecting the object.
Meerkat is currently not publicly available.
[image: image1.png]2018LA Station Selection: 4 obs, 0.38 h arc length
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�Figure � SEQ "Figure" \* ARABIC �2�: The ’Station Selection’ plot (of 2018 LA) shows the detection score contour against the field-of-view (FoV) and time. The lines and their color indicate the station-dependent visibility of the object.





�Figure � SEQ "Figure" \* ARABIC �1�: The ’Dashboard’ plot (of K08T03C) shows a number of important object and orbit properties.








