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Inertial Confinement Fusion (ICF) research in the United States is in a dramatic upswing
based on the construction of the National Ignition Facility (NIF). The NIF is being built
as an essential component of the US Stockpile Stewardship Program, which has been
formulated to assure the continued safety, reliability and performance of the downsized
nuclear weapons stockpile in the absence of nuclear tests. However, experiments on
Nova have demonstrated that the NIF will be an important fundamental research tool that
will also be of great benefit to fusion energy development as well as opening new areas of
basic scientific research. •

The $1.2 billion NIF Project has made significant progress in the last two years. While
the basic requirements for NIF remain the same (e.g. 192 beams, 1.8 MJ, 500 TW of
0.35 ura. light), several new technical options have been added to make the facility more
flexible for a variety of fields. Experiments will begin with eight beams by the end of
2001, two years before the end of NIF construction.

More than 12,000 experiments have been conducted on the Nova laser facility at LLNL
since its doors opened in 1985. Data from these have provided the technical basis for the
NIF specifications. The laser energy, peak power, pulse shape, illumination symmetry,
uniformity, and other parameters necessary to achieve fusion ignition in indirectly or
directly driven ICF targets were examined.

Besides examining the conditions necessary for fusion ignition, targets were designed
without fusion capsules. The laser energy was used alone for basic physics studies.
Equilibrium temperatures of hundreds of electron volts and megabar pressures could be
used to study processes in materials and/or to measure equations of states or opacities
under conditions that only exist in stellar atmospheres or in exploding nuclear weapons.
For example, measurements of the opacity of iron at extreme temperatures and densities
were used to improve computer models of Cepheid variable stars. Other experiments on
the equation of state of hydrogen and carbon have successfully observed the transitions to
metallic behavior of both materials.

High intensity laser facilities such as Nova have proven to be very flexible and useful
tools with which to study high energy density physics. NIF, with 40 times the energy of
Nova and ten times the peak power, will be able to study even high atomic number
materials at extremes of temperature and density. Working groups of future users of NIF
have considered the types of experiments they will be able to do. This paper will
describe some of their proposed experiments in astrophysics, high energy density plasma
physics, hydrodynamic instability growth, and other basic science areas as well as the
experiments that will be done for national security and for fusion energy development.

The US Congress has appropriated more than two-thirds of the funds necessary to build
NIF. The NIF laser building shell is complete, the concrete structure for the target area
is rising above ground level, and contracts for producing the laser hardware are rapidly
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going into place. The entire facility will be complete by the end of 2003 with eight
beams becoming operational at the end of 2001 to begin experiments. All external
reviews have recommended that the DOE encourage international collaborations on NIF
and the DOE has directed the Project Team to design the facility so that is possible. The
DOE has begun expanding several bilateral agreements on fusion energy to include
inertial fusion energy (IFE). The DOE has also proposed to the International Energy
Agency that its fusion energy activities include IFE. This paper will describe how NIF
and the ICF Program intend to implement these changes.
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