Center for Accelerator
Mass Spectrometry
Accelerating science since 1988

Quick Facts
• We perform up to 25,000
measurements per year.
• Our accelerator facility
has approximately 10,000
square feet of space.
• We have hosted more
than 1,300 faculty and
student visitors over the
past 25 years.
• We have taken part in
nearly 400 commercial
and academic
collaborations.
• Over 25 CAMS students
and postdocs have
become LLNL employees.

Accelerator mass spectrometry
(AMS) detects isotopes based on
their weight and charge. Scientists
rely on AMS to count the number of
rare radioactive atoms in a sample,
frequently using this information to
find out how old a sample is. The
technique is a super-sensitive filter
that can detect radioactive isotopes
at levels of 1 radioactive atom per
1-thousand-million-million atoms in
a sample.
CAMS has three AMS instruments,
and each one is designed for certain
types of analysis. The largest and
most versatile machine uses a
10-million-volt tandem accelerator
where ions—electrically charged
particles—are accelerated at high
voltage. We also prepare samples at
laboratories inside nearby buildings.

4. A magnetic field is used to select the atomic
mass of interest. For radiocarbon analysis, we
are interested in carbon-14, so the magnet is
set to accept atomic mass 14.

3. In the CAMS
ion source,
negatively
charged cesium
ions bombard
the samples to
produce carbon
ions. (Look for
cesium on the periodic
table as the symbol Cs
and atomic number 55.)

5. The ions then enter the accelerator,
where they speed up to approximately
1% of the speed of light. This process
breaks up interfering molecular ions into
their constituent atomic ions.

2. Samples are loaded into
an ion source at one end
of the machine. (An ion
source is a device that
creates ions from the
sample.)

How does
				 AMS work?

1. Samples are prepared
in a lab. For carbon-14
analysis, this means
burning them to
produce a carbonbased material.

6. Another magnet separates
the very fast-moving ions
based on their atomic mass
and charge.

7. Ions of interest—the ones we
want to measure in a sample, such
as carbon-14—are counted in a
detector. Isotopic ratios are then
calculated to reveal the relative
abundance of those ions.

Our work at CAMS spans many scientific areas:
• Atmospheric chemistry
• Biomedical studies
• Climate studies and geochronology
• Earth system processes
• Environmental radiochemistry
• Forensic studies
• Nuclear science and nuclear chemistry
• Radiation damage and materials modification
• Terrestrial carbon cycle
Visit cams.llnl.gov to learn more about the world’s
most versatile and productive AMS facility.
Why the flamingoes?
Decades ago, we adopted the flamingo as part of the
CAMS logo as a nod to a series of events that CAMS’s
founder experienced.
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