National Ignition Facility sets new laser
energy record
11 July 2018
The purpose of this experiment was to
demonstrate the highest energy NIF can safely
deliver with its current optics and laser
configuration. Increasing NIF's energy limit will
expand the parameter space for stewardship
experiments and provide a significant boost to the
pursuit of ignition—a key element of NNSA's
Stockpile Stewardship Program.
This work builds on a successful demo laser
campaign performed on NIF last year, which
utilized just four of NIF's beams to study the
performance limits of the NIF laser. Recently
published in Nuclear Fusion, the experimental
NIF’s target chamber is where the magic happens -campaign was designed to assess laser
temperatures of 100 million degrees and pressures
performance limits and operational costs against
extreme enough to compress the target to densities up
to 100 times that of lead are created there. Credit: Jason predictive models. The campaign culminated in the
Laurea/LLNL
delivery of the highest energies to date and
informed the effort to demonstrate 2.1 MJ on the
entire 192-beam laser system.
Lawrence Livermore National Laboratory's (LLNL)
National Ignition Facility (NIF) laser system has set
a new record, firing 2.15 megajoules (MJ) of
energy to its target chamber—a 15 percent
improvement over NIF's design specification of 1.8
MJ, and more than 10 percent higher than the
previous 1.9 MJ energy record set in March 2012.

The NIF laser uses tens of thousands of large
precision optical components, including lenses,
laser glass slabs, mirrors and frequency conversion
crystals to amplify and guide 192 laser beams to a
small target in the 10-meter target chamber.
Continuous research and development efforts have
put these optics at the cutting edge of material
science and technology and play a crucial role in
This demonstration shot successfully meets a
raising the laser's energy and power thresholds.
National Nuclear Security Administration (NNSA)
Recent breakthroughs have reduced the level of
Level 2 milestone for 2018.
damage initiation and growth in the optics and led
to a reduced cost to mitigate existing damage
"NIF's users are always asking to use more energy spots.
in their experiments, because higher energies
enhance the science NIF can deliver in support of Based on this successful demonstration, NIF is
the stewardship program. These results mark a
working with LLNL's ignition program to execute the
major step toward increasing NIF's energy and
first ignition experiments that utilize this enhanced
power capability," said NIF Director Mark
energy capability later this summer.
Herrmann. "This demonstration serves as the first
step on a path that could allow NIF to operate at
More information: Jean Michel Di Nicola et al.
substantially higher energies than ever envisioned The National Ignition Facility: Laser performance
during NIF's design."
status and performance quad results at elevated
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