PDC2021
Vienna, Austria
Please submit your abstract at https://atpi.eventsair.com/7th-iaa-planetary-defense-conference-2021/abstractsubmission 
You may visit https://iaaspace.org/pdc
(please choose one box to be checked)
(you may also add a general comment - see end of the page)
 Key International and Political Developments
 Advancements and Progress in NEO Discovery
 NEO Characterization Results
 Deflection and Disruption Models & Testing
 Mission & Campaign Designs
 Impact Consequences
 Disaster Response
 Decision to Act
 Public Education & Communication
SterNeo: SIMULTANEOUS NEAR-EARTH OBJECT OBSERVATIONS BY LAGRANGE POINT SATELLITES
Werner Grandl(1), Ákos Bazsó(2), and Siegfried Eggl(3)
(1)Civil engineer, Dr. Billrothstrasse 6, A-3430 Tulln, Austria, archigran@gmx.at
(2)Univ. Vienna, Türkenschanzstrasse 17, A-1180 Vienna, akos.bazso@univie.ac.at
(3)Univ. Washington, Seattle, 98015 WA, USA, eggl@uw.edu
Keywords: near-Earth object, Lagrange point, space mission, orbit determination, deflection
ABSTRACT
The number of detected Near-Earth Objects (NEOs) is steadily increasing: by December 2020 the cumulative total of NEOs is larger than 24,500. However, the majority of objects are small with diameters below 150 m and hence absolute magnitudes above H=23 mag [1]. For such small objects it proves challenging to obtain reliable follow-up observations and orbital elements after their initial discovery.
We propose a method and space mission for a space-based astrometric survey for small NEOs and Potentially Hazardous Asteroids (PHAs). The "SterNeo" system, an acronym for simultaneous stereoscopic NEO observations, consist of two identical spacecraft (SC) situated in the ecliptic plane at the Sun–Earth Lagrange points L4 and L5, but it is not limited to this configuration. There the SC perform a survey to detect new NEOs, while they also serve to keep track of recently  discovered objects and help to obtain follow-up observations to improve the orbital elements of NEOs. The simultaneous observation of an NEO by both SC, possibly in combination with ground-based facilities, determines the spatial position and Earth-NEO distance by virtue of a geometrical method. A second set of simultaneous observations at a different time (possibly short-arc) then determines the missing parameters for a complete orbital characterization [2, 3, 4].
Former contributions have suggested combined ground-based observations and the use of the Gaia or Euclid SC [5, 6]. Space missions aimed towards small-body surveys have so far proposed either a single space telescope [7, 8], or up to two SC with small telescopes at the Sun-Earth L1 point [9]. Our proposed method has the advantage over previous concepts that the baseline between the observers is large (on the order of one astronomical unit), hence the parallax is greater than for the combination of ground-based observers with SC in Earth-orbit or at L1 / L2.
The present mission with a pair of identical SC is addressing the need for both an ambitious NEO detection and follow-up observation endeavor, as well as an integrated deflection mission as a secondary payload. The autonomous robotic space-telescopes will carry secondary robotic interceptor payloads, that can be detached to navigate to a PHA. Upon reaching the target the interceptor will deploy an explosive charge (either chemical or nuclear) in order to deflect the object.
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