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Abstract

Several of this Conference's baseline scenarios involve NEOs, with specified physical characteristics, predicted to strike Earth at a specified future time. They offer opportunities for aerospace engineers to design successful deflection missions to very specific constraints. These scenarios serve as the foundation for some of this conference's papers. 

Here I step back and examine a broader range of implications of these scenarios; I also describe some different, but plausible or even much more likely, scenarios that astronomers, engineers, policy makers, and public officials should be prepared to deal with. The impact hazard so far has been essentially theoretical, with no consequential physical impacts (except for fireballs, meteorites, and, of course, Tunguska) during the 20th century. The same will likely be true for this century. But the impact threat is not, therefore, only a very low-probability or far-distantfuture issue; it has ongoing practical implications. 

To prepare for the unlikely discovery of an actual threatening NEO, the purpose of Spaceguard and the raison d'etre for designing mitigation, the world's "sentry" system must be reliably prepared to deal with events that are unexpected, indeed unprecedented. In particular, astronomical observing techniques, reporting procedures, the sifting of data and posting of ephemerides by the Minor Planet Center (MPC), the independent calculations of impact probabilities by Sentry and NEODys, and the process of public announcement of a potential impact...all must avoid missing the very unlikely signal, should one manifest itself. Yet the chance of an unprecedented real event happening is much smaller than that an error has occurred. So very careful judgements must be made, and quickly. For even though a predicted impact is likely to be decades away, rapid, reliable decisions are required to follow-up an NEO while it is still near the Earth, and to provide the fast-paced news media with accurate information to avoid hype. 

Some impact scenarios have substantial implications for the further design and operation of detection and warning systems as well as for disaster planners and crisis mitigation. For instance, if a real impact were predicted, plans for evacuating ground zero might be needed, even as efforts to divert the NEO were underway. One scenario actually played out just last month (13-14 January 2004). For nine hours, experts felt there was a credible chance (perhaps 1% to 25%) that a mini-Tunguska (or even Tunguska-scale) impact might occur the very next evening (just after President Bush's space policy speech), or at least during the next few days. The real object (much larger and farther away) missed the Earth by millions of km several weeks later. But the MPC posted on its Confirmation Page a nominal orbit, fitting undersampled LINEAR data, that actually impacted the Earth. Six hours later, some experts still thought that it might hit. Finally, amateur astronomer Brian Warner, with clear skies, found that the "virtual impactor" did not exist, so impact was ruled out. Had he been clouded out, when should a report have gone out, and with what consequences? 
