LA-UR- //~C & R

Approved for public release;
distribution is unlimited.

Title: | Ultrafast, high resolution, phase contrast imaging of shock
response with synchrotron radiation: opportunities and
challenges

Author(s): | S.N. Luo, B.J. Jensen, D.E. Hooks, K.J. Ramos, J.D. Yeager,
K. Kwiatkowski, T. Shimada, D.A. Fredenburg, LANL

K. Fezzaa, Argonne National Laboratory

Intended for: | 2012 APS March Meeting, Boston, Feb 27-Mar 2, 2012

» Los Alamos
NATIONAL LABORATORY
EST.1943

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)



2012 APS MARCH MEETING, BOSTON, FEB 27-MAR 2, 2012 1
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Designing materials that function at dynamic extremes and predicting dy-
namic materials response require experimental investigations of their time,
rate and microstructure dependences. Key to such experiments are in situ,
in-volume, temporally and spatially resolved measurements (e.g., x-ray imag-
ing and diffraction). Here we report ultrafast (<100 ps), high resolution (~3
pm), dynamic phase contrast imaging (PCI) measurements during high rate
loading (100 ns scale). A gas gun was installed at the Advanced Photon
Source for dynamic loading, and dynamic PCI measurements were performed
with a single x-ray pulse on representative materials/processes, including
cylinder impact and penetration, large-cell foam compaction, cerium jet for-
mation and granular material compression. We present overall experimental
scheme and opportunities for dynamic materials research as seen from the
preliminary results, as well as challenges both for photon sources and detec-
tors.



