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Objects on an Earth-impact trajectory can be diverted using nuclear devices, where energy is deposited in the form of x-rays, gamma rays, and neutrons, and the resulting blow-off of the superheated
material deflects the remaining object. If the generated shock is strong enough, the target may also be
robustly disrupted into smaller fragments. The details of the device spectrum, placement of the device,
and composition of the target heavily influence the outcome of these scenarios. Numerical simulations
provide a means for studying deflection and disruption effects for a variety of targets and mission parameters. This modeling requires a detailed understanding of the device spectrum, how that energy
couples to the material, the response of the material, and the numerical accuracy of the simulation.
Improper treatment of any of these components can lead to large inaccuracies.
Not all of the energy coupled to the asteroid is useful in producing blow-off. Soft x-rays deposit
their energy into a very shallow layer since the opacity is large and the mean free path is small for 1–2
keV blackbody photons. Also, as the deposition occurs in 0.01–1.0 µs [1] this means that the surface
layer can be heated to temperatures greater than 1 keV if the fluence of the source is large enough. At
these temperatures radiative energy transport will redistribute the energy before hydrodynamical motion
begins, and much of the internal energy can be radiated away before the heated material can blow off.
This radiative cooling can significantly reduce the effective delivered yield, and in turn how much blow-off
momentum is imparted to the target, as well as the strength of the shock in the target material.
This paper will develop a semi-analytic model to calculate what fraction of the deposited energy
remains in the material of the asteroid to produce a shock and blow off the surface layer. First this will
be done for an instantaneous uniform deposition and second for one calculated with the Monte-Carlo
code Mercury [2]. Analytic models for the “photosphere” are coupled to the rate at which energy is
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radiated away and a self-similar model of the radiation propagating into the material. Comparison to
radiation-hydrodynamic simulations will be done to validate the model.
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