SETTING THE PACE
SRF technology is
critical to research in
high-energy physics,
nuclear physics, nuclear
astrophysics, life sciences and
materials science. Without
SRF technology and
systems, the particle
beams needed for
these specialized
areas of research
would be
unattainable or
prohibitively
expensive.

ABOUT JEFFERSON LAB
Thomas Jefferson National Accelerator Facility is a worldleading nuclear physics research laboratory. Funded by the U.S.
Department of Energy, Jefferson Lab’s mission is to expand our
knowledge of the universe by studying sub-atomic particles
known as quarks and gluons.

WANT TO KNOW MORE?
For more information, visit Jefferson Lab's SRF
Institute webpage at http://srf.jlab.org/

Making this research possible is the laboratory’s Continuous
Electron Beam Accelerator Facility. CEBAF acts like a giant
microscope, allowing physicists to “see” things a million times
smaller than an atom. CEBAF does this by propelling a
continuous beam of electrons into targets located in the lab’s
three experimental halls.
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CEBAF’s remarkable electron-accelerating ability is due to its
superconducting radiofrequency technology, or SRF.
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Jefferson Lab uses
superconducting
radiofrequency (SRF)
cavities to accelerate
electrons in the beam
used to conduct
experiments. Fields built up
inside the cavities give the
Cavity cleaning
electrons additional energy.
After passing through several
cavities, the electrons in the beam reach very high speeds,
traveling almost as fast as light. In this process, the electrons
gain additional mass. An electron travelling through CEBAF
can become nearly 9,000 times more massive than an
ordinary electron.
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Jefferson Lab’s cavities are made of niobium, a special
material that becomes superconducting at extremely cold
temperatures. The cavities are operated at a temperature of
about -456 °F or 2 kelvin (K).
A cavity made of a non-superconducting metal, such as
copper, requires a lot more power to operate than one
made of a superconducting metal, such as niobium. Copper
cavities lose much of their energy to heat. The amount of
energy lost to heat in a niobium cavity is about 100,000
times smaller than in a copper cavity.
Because of its superconducting qualities, CEBAF requires an
average of 20 megawatts of power to operate. If CEBAF
were not superconducting, it would require 60 megawatts,
enough power for about 48,000 homes.

Thomas Jefferson National Accelerator Facility is managed by
Jefferson Science Associates, LLC for the
U.S. Department of Energy’s Office of Science
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