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Researchers propose method for measuring
gravitational impact on antimatter

April 3 2014, by Bob Yirka
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(Phys.org) —A team of researchers at the University of California,
Berkeley, is proposing a possible way to measure gravity's impact on
antimatter atoms. In their paper published in Physical Review Letters, the
team describes how a procedure using an interferometer and super-
cooled antihydrogen atoms could theoretically reveal how antimatter
reacts to the force of gravity.

Because antimatter is so scarce, little is known about its properties,
including whether it responds to gravity in the same way as matter. In
principle, testing whether antimatter responds the same way as everyday
matter should be relatively straight forward—drop some of it and see if
it falls down, or up, or does neither. That hasn't happened yet for two
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reasons. The first is that antimatter is extremely rare—gathering enough
to form a clump to drop has been impossible. The second reason is that
antimatter is annihilated when coming into contact with matter, making
it extremely difficult to collect, hold and perform experiments on. In this
new effort the research team believes it has found a way to overcome
both problems with an experiment that should reveal for the first time,
how antimatter atoms respond to gravity.

The teams' idea is to use antihydrogen atoms such as those produced at
CERN (a team there is able to produce antihydrogen atoms at a pace of
one every fifteen minutes). The antimatter atoms would be chilled to one
degree above absolute zero then herded to an interferometer using light.
Because of the extreme cold, the antimatter atoms' behavior would
change to resemble that of waves, rather than particles—by noting how
the waves interact with one another, their reaction to the force of gravity
could be measured.

Because they would have so few antihydrogen atoms to work with, the
team suggests magnets could be used to corral the atoms inside the
interferometer, allowing for measuring each many times rather than
measuring many atoms just once each. They also propose that their
scheme should allow for measuring the impact of gravity on
antihydrogen atoms to approximately 1 percent accuracy at the onset, but
subsequent tweaking should improve that 10,000 times over.

Gaining a better understanding of the impact of gravity on antimatter
could provide not only a better understanding of such material, but
perhaps could also provide some new insights into the nature of gravity,
which after years of study, is still mostly a mystery.

More information: Antimatter Interferometry for Gravity
Measurements, Phys. Rev. Lett. 112, 121102. Published 25 March 2014.
journals.aps.org/prl/abstract/ ... ysRevl.ett.112.121102 . On Arxiv:
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