
Abstract: Our ability to understand the response of matter at extremes requires
detailed knowledge of a materials’ multiphase properties including the location of
phase boundaries, details of the phase transitions and their kinetics, and the
equation-of-state of the various phases. Although there has been much success in
relating the details of the shock-wave profile (shape and evolution) to the material
response, traditional diagnostics are limited to interface measurements such as
particle velocity and longitudinal stress which have difficulty when the processes
and/or materials are heterogeneous. Developments in advanced light sources, X-ray
detection methods, and optical radiance methods are all providing unique
opportunities for ultrafast, high-resolution, spatially resolved measurements to
examine materials during impact loading. An overview of the dynamic compression
work on cerium will be presented that was conducted over the last two decades with
a focus on more recent X-ray diffraction and optical radiance measurements that are
providing invaluable insights into the microstructure and temperature during shock
loading. The talk will include a brief discussion of our capabilities at the Institute for
Shock Physics (WSU, Pullman WA) and the Dynamic Compression Sector (APS,
Argonne IL) designed to probe material deformation dynamically across length scales.
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