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Certain planetary defense scenarios may require the use of nuclear explosive devices (NEDs) for successful mitigation [1]. Planning for these scenarios use engineering models derived from hydrocode simulations, themselves built upon models of x-ray energy deposition in asteroid material [2]. Recent work [3] has advanced the state-of-the-art in energy deposition modeling using radiation-hydrodynamics simulations. Though radiation-hydrodynamics processes begin to dominate at typical scenario x-ray fluences, the experimentally accessible x-ray fluences available at facilities such as OMEGA [4] are low enough that re-radiation of deposited energy is minimal, and cold opacities are sufficient to describe the x-ray energy deposition [5]. These levels are still sufficient to generate the material ablation and blowoff processes that serve as the momentum transfer mechanism in NED planetary defense scenarios, and are constrained by material-dependent properties. 

In this work, we present a calibration of x-ray energy deposition models derived from broadband x-ray exposure experiments conducted at the OMEGA laser. Several geologic and meteoritic samples were exposed to various x-ray fluence levels over a multi-shot experimental campaign. On each shot, a specialized target [6,7] is illuminated by the OMEGA-60 laser system, generating a broadband flash of x-rays which irradiate the surfaces of the samples. Energy deposited by these x-rays initiate low-fluence ablation and blowoff processes. Following exposure, post-shot profilometry techniques are applied to determine the quantity of material removed in the experiment. The provides a key measurement of material removal depth, a quantity needed to calibrate ablation and impulse models. This low-fluence calibration in turn anchors radiation-hydrodynamics models and ties them to empirically accessible regimes. 
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