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ABSTRACT

It is known that the Chelyabinsk meteoroid that hit Earth on 2013 was not detected by any ground-based or near-Earth space telescopes before it entered the Earth’s atmosphere. No ground-based NEO discovery systems are able to detect meteoroids approaching the Earth from day sky. In our previous papers we suggested the only realistic way to solve this problem is by using a set of space born telescopes located relatively far from the Earth. Since the year 2013 we have presented the pre-Phase A study (feasibility and definition) of the project SODA (System of Observation of Day-time Asteroids) designed for exhaustive detection of decameter (>5-10 m) meteoroids approaching the Earth from day-time sky. The system (in optimal configuration) consists of two Spacecraft (SC) placed into orbits in the vicinity of the Lagrange point L1 of the Sun-Earth system. Each SC is equipped with one to three small aperture (25-30 cm) telescopes that are to observe near space in a conical region around the Earth. It is expected that SODA will be able to detect all decameter bodies coming towards the Earth from the Sun’s hemisphere. For objects on collisional orbits the SODA ensures a warning time of 10-20 hours and the coordinates of the atmospheric entry point at ~10х100 km accuracy. Major general requirements for the system are usage of existing technologies (no R&D stage) and to be a low-cost project.

Recent technological progress in a small pixel size CMOS gives us the opportunity to improve characteristics of the SODA system.

We describe the updates of the SODA project, the current status and the prospects. 

· Recent technological progress in a small pixel size CMOS gives us the opportunity to design a more compact optical system without impacting on the efficiency.

· The actual slewing mirror design and relative position of 3 telescopes allows us to achieve a desirable conical barrier field of view while keeping the optical assembly compact.

· The proposed trajectory design for the SODA mission allows the inserting of 2 SC (~400 kg each) into orbit around the L1 point with a required phase delay using one medium class launcher.

· We expand the scientific potential of the mission, including instruments for monitoring the activity of the Sun and the Earth.

· The characteristics of the SODA system can be improved by using a modern off-axis ТМА optical design in combination with a small pixel size CMOS detector with enhanced NIR sensitivity. Because of absence of a vignetting and a wider spectral range, this approach potentially allows us to decrease the telescope aperture down to 20-25 cm without impacting on the system efficiency. The further investigation is needed.
· Some prospects of international collaboration are discussed.
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Mission & Campaign Design -> New work in the design of in-space mission campaigns to respond to hazardous NEOs (reconnaissance, characterization, mitigation).

Advancements in Near Earth Object (NEO) Discovery -> Prospects for future NEO survey systems and efforts (e.g. Vera C. Rubin Observatory (LSST)).
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