UCRL-ID-133627 T

Extreme States of Matter on Nova

B. A. Remington

March 22, 1999

This is an informal report intended primarily forinternal or limited external
distribution. The opinions and conclusions stated are those of the author and may or
may not be those of the Laboratory.

Work performed under the auspices of the US. Department of Energy by the
Lawrence Livermore National Laboratory under Contract W-7405-ENG-48.



DISCLAIMER

This document was prepared as an account of work sponsored by an agency of the United States Government. Neither
the United States Government nor the University of California nor any of their employees, makes any warranty, express
or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or the University of California. The views and opinions of authors expressed herein do
not necessarily state or reflect those of the United States Government or the University of California, and shall not be
used for advertising or product endorsement purposes.

This report has been reproduced
directly from the best available copy.

Available to DOE and DOE contractors from the
Office of Scientific and Technical Information
P.O. Box 62, Oak Ridge, TN 37831
Prices available from (615) 576-8401, FTS 626-8401

Available to the public from the
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Rd.,
Springfield, VA 22161



Final Report: 98-ERI-009 .
Extreme States of Matter on Nova
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This is the final report for the LDRD 98-ERI-009 involving Lasers, and MRI to develop
dynamic diffraction experiments to diagnose shocked solid-state lattices on intense lasers
such as the Nova and Trident lasers. This was in collaboration with the UC San Diego,
Untv. of Oxford, and LANL. During this period, we have developed successful dynamic
diffraction experiments on (111) and (400) Silicon lattices, both on the Nova laser and on
the Trident laser. We also developed simultaneous transmission Bragg diffraction
measurements off orthogonal lattice planes, to look for evidence of the transition to 3D.
No evidence for lateral lattice adjustment was observed for (400) Si, which is a
theoretical puzzle still under active investigation.

These experiments have received high visibility, with several publications, and 16
conference presentations, several of which were invited talks. Copies of the papers are
attached, and the full publication list resulting from this LDRD work is given below.

In anticipation of the closing of the Nova laser, we have successfully proposed
transferring these dynamic diffraction experiments to the Omega laser at the Univ. of
Rochester under the NLUF Program and will continue using the Trident laser at LANL.

The goal of this endeavor was to technically assess whether dynamic diffraction could be
developed into a robust diagnostic of solid-state lattices under shock loading. Successful
observation of shock compressed lattices in the direction of shock propagation in Si have
been observed. Development of a diagnostic to observe the transition to 3D is on-going,
with this work continuing on the Omega and Trident lasers.
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