
What is the importance of neutron science?  The superior ability of neutrons to determine where atoms are 

and how they move make them an important tool for physics, chemistry, biology, materials science, and 

engineering. Just as we prefer a bright light to a dim one to read the fine print in a book, researchers prefer a 

brighter source of neutrons that will give more detailed snapshots of material structure and make "movies" of 

molecules in motion. The SNS is such a tool.

What is spallation?  When a fast particle, such 

as a high-energy proton, bombards a heavy 

atomic nucleus (such as mercury), some 

neutrons are "spalled," or knocked out, in a 

nuclear reaction called spallation. Other 

neutrons are "boiled off" as the bombarded 

nucleus heats up. It's something like throwing a 

baseball at a bucket of balls, resulting in a few 

being immediately ejected and many more 

bouncing around and falling out. For every 

proton striking the nucleus, 20 to 30 neutrons 

are expelled.

How will the SNS work?  Negatively charged 

hydrogen ions are produced by an ion source. 

Each ion consists of a proton orbited by two 

electrons. The ions are injected into a linear accelerator, which accelerates them to very high energies. The 

ions are passed through a foil, which strips off each ion's two electrons, converting it to a proton. The protons 

pass into a ring where they accumulate in bunches. Each bunch of protons is released from the ring as a 

pulse. The high-energy proton pulses strike a heavy-metal target, which is a container of liquid mercury. 

Corresponding pulses of neutrons freed by the spallation process will be slowed down in a moderator and 

guided through beam lines to areas containing special instruments. Once there, neutrons of different energies 

can be used in a wide variety of experiments.

Why a new spallation source?  The neutron science community has long recognized the need for both 

reactor-based (steady-state or continuous) and accelerator-based (pulsed) neutron sources. For many 

research problems of interest, having neutrons available in a series of intense pulses is better than having a 

continuous neutron source. Accelerators can produce neutron pulses with a much higher intensity than that 

available from continuous sources. In recent years, dramatic improvements in accelerator technology have 

made it possible to design and construct a source to produce intense neutron pulses. The SNS will produce 

pulses that each contain a neutron intensity 50-100 times higher than that obtainable from the best continuous 

source. Intense, short-pulse neutron beams from accelerator-based sources make it possible to perform time-

of-flight analysis of the scattered neutrons and to study a wide range of scientific problems and perform real-

time analysis. Accelerator-based sources are also more environmentally acceptable than reactors and show 

greater promise for future improvements in peak neutron intensities.
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SNS

The Spallation Neutron Source (SNS) is a new, accelerator-based science facility that will provide neutron 

beams with up to ten times more intensity than any other such source in the world.  SNS will provide 

opportunities for up to 2000 researchers each year from universities, national labs, and industry for basic and 

applied research and technology development in the fields of materials science, magnetic materials, polymers 

and complex fluids, chemistry, and biology.

Who is building SNS? SNS is being designed and constructed by a partnership of six U.S. Department of 

Energy (DOE) national laboratories (Argonne, Brookhaven, Jefferson, Lawrence Berkeley, Los Alamos, and 

Oak Ridge). Oak Ridge National Laboratory in Tennessee is responsible for the civil construction, project 

management, design integration, and ultimately for operating the SNS.  The other participating laboratories 

are responsible for design and construction of major technical subsystems that make up the facility.

Where is SNS being built? SNS is being constructed on Chestnut Ridge, an 80-acre site at Oak Ridge 

National Laboratory in Oak Ridge, Tennessee.

When will SNS be built? Construction of SNS began in December 1999 and is scheduled for completion in 2006.

How much will SNS cost? SNS is funded by the DOE Office of Science for a total cost of $1.4 billion.

Who will use SNS? Like other DOE user facilities, SNS will be open to scientists and engineers from 

universities, industries, and government laboratories in the United States and abroad. 

Who will work at SNS? When completed, about 400 permanent staff will be employed at SNS. Many more 

will be involved in construction of the facility.

Why build the SNS? Most of the world’s neutron sources were built decades ago using technology of that era.  

The uses and demand for neutrons have increased throughout the years, and new, modern sources are 

required to meet this demand. Basic research and development conducted at SNS will lead to technological 

and industrial breakthroughs that will ultimately benefit not only the U.S. scientific community but also the 

business and industrial communities. 

What does this mean to me? Most people don’t realize how much neutron-scattering research affects our 

everyday lives. For example, things like aircraft; credit cards; pocket calculators; compact discs, computer 

disks, and magnetic recording tapes; shatter-proof windshields; adjustable seats; and satellite weather 

information for forecasts have all been improved by neutron-scattering research. Neutron research also 

provides insight into the behavior of materials used in biological systems, pharmaceuticals, high-temperature 

superconductors, powerful light-weight magnets, aluminum bridge decks, and stronger, lighter plastic products.
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