Plasma Science and Engineering

Wednesday
November 18, 2020
3:30 pm

Dr. Sarah Nelson

National Nuclear Security Administration

Lasers, Z Pinches, and Nuclear
Weapons: The Importance of
Plasma Physics to the NNSA

Since the cessation of explosive nuclear weapons testing in
1992, the U.S. Department of Energy’s (DOE) National Nu-
clear Security Administration (NNSA) has relied on science-
based stockpile stewardship to ensure the safety, security,
and reliability of its nuclear deterrent. One aspect of that
science basis is through an understanding of high-energy
density (HED) physics phenomena, by conducting experi-
ments at flagship National facilities such as Sandia National
Laboratory’s Z Machine and Z-Beamlet, University of Roches-
ter’s Omega Laser Facility and Omega EP, and Lawrence Liv-
ermore National Laboratory’s National Ignition Facility (NIF).
Data obtained on these facilities are not only used to under-
stand fundamental HED physics, but are also used to validate
theoretical models and simulations. NNSA’s HED facilities are
used for other measurements important to our nuclear de-
terrent and its modernization, such as an understanding of
certain material properties such as strength and equation-of-
state. My talk will focus on NNSA Defense Program’s mis-
sion, the role of science-based stockpile stewardship through
the Office of Stockpile Research, Technology, and Engineer-
ing, the scientific breadth of the Office of Experimental Sci-
ences, and the HED science and facilities therein. Current ef-
forts and future plans will be covered, as well as the role of
university research and training.
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