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Preface

The Theory, Simulation, and Computation (TSC) Directorate is central to the
huge national need for new generations of ideas, concepts, and methodologies

to improve the fidelity, reliability, certainty and usability of tools to guide and
interpret experiments, and provide prediction and control for complex phenomena
and systems: the “Information Science and Technology” capability between data
and prediction. Working with teams across the Laboratory, TSC undertakes major
interdisciplinary challenges of integrating theory, modeling, simulation, high-
performance computing, and visualization with experimental and other data to
expand LANLD’s predictive and uncertainty quantification capability. The core
nuclear weapons program depends critically on the viability of this approach.
However, virtually every emerging mission initiative at LANL also relies centrally
on a similar integrated capability: threat reduction, energy security, manufacturing
science, and many discipline frontiers from biology to materials science to cosmology.

Each year, TSC staff select a collection of brief topical reports on their recent
research results. This annual collection is not intended to be complete. Rather it aims
to demonstrate, through timely examples, the interdisciplinary energy and progress
across many scientific and program frontiers. The collection chosen this year
represents work for the National Nuclear Security Administration and also presents
examples from our “work with others” portfolio. This collection is representative

of our outreach activities to universities, industry, and other research laboratories,
and is a basis for providing the best science and scientists to both current and future
national security missions at LANL.
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