FSU Physicist Shining a Light on Dark
Matter
2 October 2007
We’ve all been taught that our bodies, the Earth,
and in fact all matter in the universe is composed
of tiny building blocks called atoms. Now imagine if
this weren’t the case. This mind-bending concept
is at the core of the scientific research that one
Florida State University professor -- and hundreds
of his colleagues all over the world -- are pursuing.
“Recent scientific breakthroughs have shown that
most of the matter in the universe -- about fourfifths -- is not made up of atoms, but of something
else, called ‘dark matter,’” said Howard Baer,
FSU’s J.D. Kimel Professor of Physics. “The
evidence for dark matter is now overwhelming, and
the required amount of dark matter is becoming
precisely known.”

fundamental particles and forces, summarized in the
Standard Model of particle physics, is incomplete.
At the same time, because dark matter is the
dominant form of matter in the universe, an
understanding of its properties is essential to
determine how galaxies formed and how the
universe evolved. Therefore, the discovery of dark
matter is among the most important goals in
science today.”

A theoretical physicist, Baer employs mathematical
models and calculations, as opposed to
experimental methods, in an attempt to understand
the basic properties of dark matter. To that end, he
travels frequently to CERN, the world’s largest
particle physics laboratory, located on the border
between France and Switzerland. At CERN, teams
Baer explained that dark matter is believed to exist of physicists from all over the world are preparing
in the form of tiny particles that do not interact with for the start-up of what will be the world’s most
powerful particle accelerator, the Large Hadron
light. Because they don’t emit or reflect
Collider (LHC), in 2008. With the LHC, they will
electromagnetic radiation the way atomic, or
baryonic, matter does, these dark matter particles conduct experiments that seek to solve some of the
fundamental mysteries of science, including the
haven’t been directly observed. However,
identity of dark matter. In addition to searches at
scientists have long theorized their existence
the LHC, the hunt for dark matter is progressing at
based on their gravitational effects on visible
experiments deep underground in Minnesota,
matter throughout the universe.
under thick Antarctic ice, and even in outer space.
“For example, the gravitational effect of dark
matter makes galaxies spin faster than one would Don’t expect any conclusive data right away, Baer
otherwise expect,” Baer said. “Also, dark matter’s said.
gravitational field distorts the light of objects behind
“The identification of dark matter will most likely not
it -- creating the so-called ‘lensing effect.’ By
measuring these sorts of phenomena, we can tell be immediate, but will rather unfold gradually,” he
said.
that the universe is full of some sort of ‘stuff’ that
we just can’t see.”
Baer also recently served on an advisory board
charged by the U.S. Department of Energy and the
Despite this progress, the exact identity of dark
National Science Foundation with developing a
matter remains a mystery.
plan to ensure that the United States continues to
be a world leader in efforts to detect and study dark
“Current constraints on dark matter properties
show that the bulk of dark matter cannot be any of matter. The Dark Matter Scientific Assessment
the known particles,” Baer said. “The existence of Group’s whitepaper, “Report on the Direct
Detection and Study of Dark Matter,” will to a large
dark matter is at present one of the strongest
degree establish the priorities and strategies for the
pieces of evidence that the current theory of
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detection and study of dark matter by U.S. scientists
over the next decade or more. (Read more about
the group’s scientific recommendations
at
www.science.doe.gov/hep/DMSAGReportJuly18,20
07.pdf .)
Finally, Baer is making a lasting impact in the field
of theoretical physics in another way. In 2006, he
and a colleague, Xerxes Tata of the University of
Hawaii, cowrote a physics textbook, “Weak Scale
Supersymmetry: From Superfields to Scattering
Events,” which now is being used in university
physics courses all over the world. (Read more
about it at www.cambridge.org/catalogue/ca …
p?isbn=9780521857864 .)
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