
SNS site including support 
facilities and the Center 
for Nanophase Materials 
Sciences.

Spallation Neutron Source
The Spallation Neutron Source (SNS) is an accelerator-based science fa-
cility that will provide neutron beams with up to ten times more intensity 
than any other such source in the world.  This unique facility will provide 
opportunities for up to 2000 researchers each year from universities, na-
tional laboratories, and industry for basic and applied research and tech-
nology development in the fields of  materials science, magnetic materials, 
polymers and complex fluids, chemistry, and biology.

What is the importance of  neutron science?

The superior ability of  neutrons to determine where atoms are and how 
they move makes 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  mate-
rial structure. SNS is such a tool.

What is spallation?

When a fast particle, such as a high-en-
ergy 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 nucle-
us 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 does 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 in-

jected 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 at 
SNS 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.

Purpose:  Provide 
intense neutron beams for 
research on the structure 
and dynamics of  materials 
in fields such as physics, 
chemistry, materials 
science, and biology

Benefits: Technologi-
cal discoveries that could 
provide breakthroughs in 
medical, environmental, 
safety, and many other 
challenges in the world 
today

Users: Scientists and 
engineers from universities, 
industries, and government 
laboratories around the 
world

Staff: About 450 perma-
nent staff

Sponsor:  U.S. Depart-
ment of  Energy, Office of  
Basic Energy Sciences

neutrons.ornl.gov

The building blocks of DNA direct the synthesis of 
proteins. Research at SNS could help determine the 
shape and structure of those proteins.
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