
This report was prepared as an account of work conducted by  
the Laboratory for Laser Energetics and sponsored by 
New York State Energy Research and Development Authority, 
the University of Rochester, the U.S. Department of Energy, and 
other  agencies. Neither the above-named sponsors nor any of 
their employees makes any warranty, expressed 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, 
mark, manufacturer, or otherwise, does not necessarily con-
stitute or imply its endorsement, recommendation, or favoring 

For questions or comments, contact Erik Power, Editor,
Laboratory for Laser Energetics, 250 East River Road, 
Rochester, NY  14623-1299, (585) 275-0548.

www.lle.rochester.edu

by the United States Government or any agency thereof or any 
other sponsor. Results reported in the LLE Review should not 
be taken as necessarily final results as they represent active 
research. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of any of the above 
sponsoring entities.

The work described in this volume includes current research 
at the Laboratory for Laser Energetics, which is supported by 
New York State Energy Research and Development Authority, 
the University of Rochester, the U.S. Department of Energy 
Office of Inertial Confinement Fusion under Cooperative 
Agreement No. DE-NA0003856, and other agencies.

About the Cover:

Printed in the United States of America
Available from
 National Technical Information Services
 U.S. Department of Commerce
 5285 Port Royal Road
 Springfield, VA  22161
 www.ntis.gov

The cover photo highlights the research on polystyrene (CH) shock release that combines computation and experiments, led by 
Dr. S. Zhang (LLE) and Dr. D. E. Fratanduono (LLNL), respectively. The top image is a snapshot of the simulation cell showing 
separation between carbon (color-coded according to their velocities) and hydrogen (white-colored dots) species during the shock 
release of CH (with up = 20 km/s); the bottom image is a view of the target during shot 64742.

In the figure to the right, the experimental target design (a) prevents radiation preheat of the sample and employs a witness foil to 
investigate the release of shocked CH across a vacuum gap. VISAR reflectivity (b) was observed to change (at the time numbered 
“4”) before fringe shifts (at the 
time numbered “5”), and similar 
changes were observed in all 
experiments of plastics shocked 
to above 550 GPa, but not in 
experiments of pure diamond or 
beryllium. These observations 
are all consistent with species 
s e p a r a t io n  a n d  hyd r oge n 
streaming predicted by molecular-
dynamics simulations, which 
were found to occur upon shock 
breakout and during the release 
of CH under strong shocks (up = 
15 km/s or faster, corresponding 
to 350 GPa or highter) but absent 
for weak shocks (up = 10 km/s or 
slower, corresponding to 150 GPa 
or lower.) I2042JR
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