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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 constitute or imply its endorsement, rec-
ommendation, or favoring 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 Agree-
ment No. DE-NA0001944, and other agencies.
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Top left: Graduate students and postdocs receiving poster 
awards at the Tenth Annual Omega Laser Facility Users Group 
Workshop in April 2018. The Workshop was attended by 
130  researchers from five countries including the U.S., Canada, 
U.K., France, and Israel.

Top center: An OMEGA Basic Science experiment led by 
Marius Millot with collaborators from Lawrence Livermore 
National Laboratory, University of California-Berkeley, and 
LLE confirmed a new “strange” form of water that is simultane-
ously solid and liquid. The result was published in the journal 
Nature Physics and featured in The New York Times.

Top right: A new transport system coupling the wavelength tun-
able OMEGA P9 beam (TOP9) using OMEGA EP Beamline 1 
to the OMEGA target chamber for joint operations with the 
OMEGA 60-beam laser for focused laser–plasma interaction 
study, particularly to validate the modeling of cross-beam 
energy transfer.

Middle left: Two former LLE researchers, Profs. Donna 
Strickland and Gérard Mourou, were awarded the 2018 Nobel 
Prize in Physics “for groundbreaking inventions in the field of 
laser physics” for their invention of chirped-pulse amplification 
(CPA) while at LLE in the 1980s. As a graduate student, with 

Prof. Mourou as her advisor, Prof. Strickland developed CPA at 
The Institute of Optics. 

Middle right: Metallic hydrogen is one of the rarest materials 
on earth yet it makes up more than 80% of planets like Jupiter. 
Dr. Mohamed Zaghoo and Prof. Gilbert “Rip” Collins have 
studied the conductivity of metallic hydrogen using experi-
ments on the OMEGA Laser System to understand how planets 
form magnetic fields.

Bottom left: Scientist Danae Polsin assembles a powder x-ray 
diffraction image-plate target for a Laboratory Basic Science 
experiment to study sodium in an unexplored pressure regime 
(5 million atmospheric pressure).

Bottom center: A schematic of the chromatic focusing system 
coupled to a spectrally chirped laser pulse used to generate “fly-
ing focus,” an advanced focusing scheme that was detailed in a 
Nature Photonics article with Prof. Dustin Froula as lead author.

Bottom right: Neutron yield versus areal density for OMEGA 
cryogenic implosions. Data from the July 2018 shots (as black 
circles) are the highest-performance direct-drive cryogenic 
implosions to date.


