Office of Science Program Missions
For criterion 5, the missions of the program areas are:

Advanced Scientific Computing Research (ASCR): To discover, develop, and deploy
computational and networking capabilities to analyze, model, simulate, and predict complex
phenomena important to the Department of Energy (DOE). A particular challenge of this
program is fulfilling the science potential of emerging computing systems and other novel
computing architectures, which will require numerous significant modifications to today’s tools
and techniques to deliver on the promise of exascale science.

Biological and Environment Research (BER): To understand complex biological, climatic,
and environmental systems across spatial and temporal scales ranging from sub-micron to global,
from individual molecules to ecosystems, and from nanoseconds to millennia. This is
accomplished by exploring the frontiers of genome-enabled biology; discovering the physical,
chemical, and biological drivers of climate change; and seeking the geochemical, hydrological,
and biological determinants of environmental sustainability and stewardship.

Basic Energy Sciences: To support fundamental research to understand, predict, and ultimately
control matter and energy at the electronic, atomic, and molecular levels in order to provide the
foundations for new energy technologies and to support DOE missions in energy, environment,
and national security.

Fusion Energy Sciences: To expand the fundamental understanding of matter at a very high
temperature and density and to build the scientific foundation needed to develop a fusion energy
source. This is accomplished by studying plasma and its interactions with its surroundings across
wide ranges of temperature and density, developing advanced diagnostics to make detailed
measurements of its properties and dynamics, and creating theoretical and computational models
to resolve the essential physics principles.

High Energy Physics (HEP): To understand how the universe works at its most fundamental
level, which is done by discovering the elementary constituents of matter and energy, probing the
interactions between them, and exploring the basic nature of space and time.

Nuclear Physics (NP): To discover, explore, and understand all forms of nuclear matter. The
fundamental particles that compose nuclear matter-quarks and gluons-are relatively well
understood, but exactly how they fit together and interact to create different types of matter in
the universe is still largely not understood. To solve this mystery, NP supports experimental and
theoretical research-along with the development and operation of particle accelerators and
advanced technologies-to create, detect, and describe the different forms and complexities of
nuclear matter that can exist, including those that are no longer commonly found in our universe.



