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Inertial Confinement Fusion Program Activities

Plasma Nuclear Science at the Omega Laser Facility: The University of Rochester’s Omega Laser Facility has been the
springboard for many innovations in probing matter under extreme high-energy-density conditions. In an experiment, reported
in the 15 September 2011 issue of Physical Review Letters, Johan Frenje of MIT and fellow researchers from MIT’s Plasma Sci-
ence and Fusion Center, Lawrence Livermore National Laboratory, and the University of Rochester’s Laboratory for Laser En-
ergetics, conducted an NLUF experiment at the Omega Laser Facility to make a precise measurement of a fundamental nuclear
process: the differential scattering cross section for elastic neutron—triton (n=3H) and neutron—deuteron (n—2H) at 14.1 MeV.
This is the first time that a fundamental nuclear physics experiment has been conducted on an inertial confinement fusion
facility.! An accurate description of low-energy light-ion reactions is important to several fields. For example, radiative-capture
reactions take place in red giants at temperatures that are so low that it is difficult to make direct laboratory measurements of
the reaction rates. Accurate measurements of the cross sections of light-ion reactions are needed for fusion energy research. For
ignition experiments on NIF, for example, the differential cross section for elastic n—>H scattering needs to be known with an
uncertainty of ~5% to estimate the fuel areal density from the ratio of the scattered neutrons and the primary neutrons.
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