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ABSTRACT
Planetary defense is widely recognized to involve two key components: surveillance and mitigation. This poster examines the meaning of these concepts in light of the overarching concept of defense. The analyses also yield practical suggestions, which in some respects go beyond the NSTC’s National Near-Earth Object Preparedness Strategy and Action Plan (June 2018).
“Surveillance” is indeed the appropriate term for what a comprehensive planetary defense requires. What it implies is that more than a survey of potential impactors is called for, since apparitions of previously undetected potential impactors capable of causing significant harm at short notice can occur at any time. To date there have been and are planned several major surveys of potential impactors, but, after the initial and remarkable Spaceguard Survey, the pace has been slow relative to the estimated number of relevant objects that remain to be detected and tracked; and all of these surveys are limited in spatial and temporal scope. What is now needed, therefore, is an explicit commitment to implement real-time surveillance of the entire celestial sphere, with redundancy, to ever greater distances, and in perpetuity.
“Mitigation” normally suggests only lessening the severity of harm, but planetary defense is primarily oriented toward eliminating a threat entirely. Planetary defense also includes true mitigations in the sense of reducing threats and harms by evacuating an area before an unstoppable impact and helping in recovery afterward. But the term in actual usage in planetary defense pertains mainly to deflection or disruption or destruction of the potential impactor. To date the approach to mitigation in this latter sense has been assembling knowledge and developing technologies that could be deployed in the case of a potential impactor being discovered. But potential impactors of any size or energy level can be discovered when there would be insufficient time to prepare an assured mitigation mission from scratch. What is now needed, therefore, is an explicit commitment to test, build, and maintain (including upgrades as appropriate) a launch-ready characterization and deflection/disruption infrastructure, with redundancy, on land or in space, and in perpetuity.

“Defense” is certainly the right word for what is needed. But as planetary defense has matured, planetary science has pre-empted defense, in that planetary defense has become a research program rather than an implementation program. Obviously research is essential to planetary defense: We need to know the general distribution of potential impactors and their compositional and dynamical characteristics relative to technologies for detecting and deflecting or disrupting them. But research cannot take the place of an actual preparedness to defend. Two things currently inhibit this transition. One is the additional expenditure required. The other is the possible involvement of nuclear explosive devices. What is now needed, therefore, are explicit commitments (1) to fund a surveillance and mitigation infrastructure as characterized above, consistently with an appropriate cost/benefit analysis, and (2) to clarify the role of nuclear explosive devices in planetary defense with an eye to addressing present international legal restrictions and anticipatable political dilemmas regarding their use. 
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