A physics-based approach to inferring density profiles for double shell implosions by coupling x-ray radiography and neutron imaging shape analysis data
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This work describes and demonstrates a semi-analytical approach to infer inner shell density for double shell implosions performed using the 2D convergent ablator (2DConA) experimental platform at the National Ignition Facility (NIF). Double shell implosions seek to achieve volumetric burn using a target design that includes a high-Z inner shell that is meant to minimize radiation losses. [1] Shape, size, and density of the inner shell all directly affect the performance of a double shell implosion. The method discussed in this work offers a physics-based approach to infer density profiles for the inner high-Z shell – a novel measurement for double shell implosions.

Shape analysis of x-ray radiography and neutron imaging data is typically performed for these implosions for the purpose of evaluating symmetry. [2] Data from several diagnostics – x-ray radiography shape analysis, neutron imaging shape analysis, and burn-weighted shell areal density inferred from secondary gammas – can be coupled with a comprehensive physics model to constrain and infer density and temperature profiles. These density profiles can then be used to better understand implosion conditions. This method may additionally lead to development of a means to evaluate mix width at the interface between the high-Z pusher and the DT fuel, another quantity which is considered critical in understanding implosion performance for double shells.
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