
1

In his address to the 2002 meeting of the American Association for the
Advancement of Science, Dr. Jack Marburger, President Bush’s Science
Advisor, declared that we are in the early stage of a revolution in science.

“The revolution I am describing,” he said, “is one in which the notion that
everything is made of atoms finally becomes operational.”

The development of what Dr. Marburger called “the atom-by-atom understanding
of functional matter” opens a dazzling array of possibilities for observing the
functioning of living systems, modifying the fundamental properties of materials,
and designing atomic-scale structures with entirely new properties, leading to
fresh opportunities for advances in science and technology.

Our ability to work with structures whose dimensions are measured in billionths
of a meter, or nanometers, is emerging from a coordinated national program of
investment in science and technology over the past few decades. This investment
has supported a variety of research activities, facilities, and tools for
understanding, probing, and beginning to manipulate matter at the nanoscale.

The resulting advances include laptop computers more powerful than the
mainframe systems that supported the Apollo lunar missions, superconducting
materials for high-efficiency transmission of electricity, composites ten times
as strong as steel, and the ability to engineer genes, visualize individual atoms,
and put lasers on chips for portable CD players. But the future promises to be
even more amazing. New tools, new understanding, and integration across all
of the disciplines anchored in the nanoscale — physics, chemistry, materials
science, biology, computation, and engineering — will enable us to build on
our 20th century successes and begin to ask and answer 21st century questions.

The Department of Energy’s Office of Science has played a major role, indeed
often the major role, in developing facilities and tools for nanoscale research.
These include X-ray, neutron, and electron scattering facilities; atomic probe
microscopies; instruments for single-molecule spectroscopy; and high-
performance computers. Within the Office of Science, the Office of Basic Energy
Sciences (BES) leads a broad program of fundamental research that applies
these resources to the challenges of science at the nanoscale.

In this brochure, we briefly discuss these challenges and DOE’s role in addressing
them. We describe the BES research program, and we introduce our new
Nanoscale Science Research Centers. These user facilities will provide the
Nation’s research community with world-class resources for the synthesis,
processing, fabrication, and analysis of materials at the nanoscale.

Each Center will be housed in a new building located near one or more existing
BES user facilities. Research thrusts and instrument suites for the Centers have
been determined in consultation with the nanoscale research community, largely
through workshops that have drawn nearly 2,000 participants from industry,
universities, and national laboratories.

User programs are being initiated at the Centers to give the research community
immediate access to their emerging capabilities. Access will be through
submission of proposals for peer review. Information on how to apply to the
user programs is included in this brochure.

As the Centers evolve and mature over the next few years, BES will continue to
rely on the research community for guidance. Additional workshops will be
held, and direct input is welcome. Contact information for each Center and for
BES is provided on the back cover.
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Our Legacy

At the Office of Science, we are proud of 
our historic contributions to the Nation’s 
economic and scientific pre-eminence.

We initiated the human genome 
project in 1986.

We sponsored research leading 
to the discovery of quarks and 
leptons, the most fundamental 
constituents of matter.

In 1978, we launched the first 
federal research program in the 
U.S. to study climate change.

We supported the 1996 Nobel 
Prize winning discovery of a new 
form of carbon, the “buckyball.” 

We helped develop new tools 
for the non-invasive diagnosis 
of disease, including PET scans, 
MRIs, and nuclear medicine 
cancer therapies.

We funded research leading to the 
discovery that about 70 percent 
of the universe is composed of a 
mysterious “dark energy.”

More than 40 Nobel Laureates 
since 1977 have been supported 
by or affiliated with the DOE 
Office of Science.

Our Priorities

The Office of Science’s research priorities hold 
enormous promise for the future of our Nation 
and the overall well-being of our citizens:

ITER for Fusion Energy

Scientific Discovery through 
Advanced Scientific Computing

Nanoscale Science for New 
Materials and Processes 

Transformational Science for Biofuel 
Breakthroughs

Dark Energy and the Search for 
Genesis

Nuclear Matter

Research Facilities for the Future of 
Science



The U.S. Department of Energy (DOE) Office of Science

Program Offices

The Office of Science is the single largest 
supporter of basic research in the physical 
sciences in the United States.

We manage our research portfolio through 
program offices, with these goals:

Advanced Scientific Computing Research
Deliver Computing for the Frontiers of 
Science
 

Basic Energy Sciences
Advance the Basic Sciences for Energy 
Independence

Biological and Environmental Research
Harness the Power of Our Living World

 

Fusion Energy Sciences
Bring the Power of the Stars to Earth

 

High Energy Physics
Explore the Fundamental Interactions of 
Energy, Matter, Time, and Space

Nuclear Physics
Explore Nuclear Matter – from Quarks to 
Stars

Workforce Development for  
Teachers and Scientists
Train the Next Generation of Scientists and 
Engineers to Maintain U.S. Scientific and 
Technological Leadership
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Research Universities

The Office of Science supports researchers 
at more than 300 colleges and universities 
across the United States.

We balance our support for big science and 
interdisciplinary teams with investments in 
basic research projects conducted by leading 
university and laboratory investigators.

The Office of Science also offers a range 
of workforce development programs for 
teachers and scientists to help ensure that this 
Nation will have the scientific workforce we 
need in the twenty-first century.

And, to encourage America’s youth to study 
and pursue careers in science, technology, 
engineering, and mathematics, we manage 
the annual DOE National Science Bowl® 
competitions for high school and middle 
school students.

National Laboratories

The DOE national laboratory system is the 
most comprehensive research system of its 
kind in the world – and the backbone of 
American science. 

The Office of Science is the steward of 10 
of these 17 world-class laboratories with 
unmatched capabilities for solving complex 
interdisciplinary scientific problems.

The 10 DOE Office of Science  
National Laboratories

Ames Laboratory 

Argonne National Laboratory 

Brookhaven National Laboratory

Fermi National Accelerator Laboratory

Thomas Jefferson National Accelerator
Facility

Lawrence Berkeley National Laboratory

Oak Ridge National Laboratory

Pacific Northwest National Laboratory

Princeton Plasma Physics Laboratory

Stanford Linear Accelerator Center

Scientific User Facilities

The Office of Science builds and operates the 
world’s finest suite of scientific facilities and 
instruments that researchers depend on to extend 
the frontiers of science.

The Office of Science facilities include particle 
accelerators, synchrotron light sources, neutron 
scattering facilities, nanoscale science research 
centers, supercomputers, high-speed networks, 
and genome sequencing facilities.

In the 2007 fiscal year, these Office of Science 
facilities were used by more than 21,000 
researchers and students from universities, 
national laboratories, private industry, and other 
federal science agencies.


