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In this paper, I argue for a new perspective on the design of nuclear explosive devices for planetary defense missions.  At the time of writing, the placement of nuclear devices in space is explicitly banned under international law, and this is likely to be so for the foreseeable future.  For this reason, I urge the design of new nuclear explosive designs specifically tailored to the planetary defense mission.  Such designs could exploit the new operating environment of interplanetary space.  For example, we can make reasonable estimates on the relative closing velocities of an asteroid with a space vehicle.  We can then design the radar to be especially sensitive to such fast-moving bodies in the clutter-free environment that outer space provides.  This narrowed design space allows us to optimize performance for the planetary defense mission alone, which would be a novel development.

While exploiting this new design environment, we ought to design a nuclear explosive device that, if used in a re-entry setting, would fail by design.  This could be done by removing the ablative heat shield, or by changing the overall geometry of the device to be something that would exhibit abysmal performance on re-entry.  This design choice is not intended to obviate international controls, but rather to work within those controls to produce a mission that could garner broad international support.  Such work could be a boon to international diplomats looking to get to a “yes” vote on whether to authorize such nuclear devices at all.

The only use case for such a nuclear explosive device would take place well beyond the lunar orbit.  This way, any gamma ray flux produced by the nuclear explosive would diminish as 1/r^2 and would not pose a threat to Earth-orbiting satellites.  Any nuclear detonation within the lunar orbit is not likely to produce the deflection required of a planetary defense mission, rendering such a scenario moot.

I offer a nominal trade study on how this freer design space can be used to improve the radar performance and fuzing of such a device.  We are no longer concerned with a whole host of problems that are specific to re-entry environments.  We should take the freedom afforded by this change of environment and use it to tailor a device that only has one job: to target and deflect near-earth objects.
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