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Gravitational Waves
Really Are Shifty

In “LIGO and the Detection of
Gravitational Waves” (PHYSICS

TODAY, October 1999, page 44),
Barry Barish and Rainer Weiss
write: “Because gravitational waves
are not scattered as they propagate
between source and observer, they
should provide information about
what’s happening in the innermost
and densest regions of the astrophys-
ical source.” If the authors are refer-
ring to the general theory of relativi-
ty, they must have in mind a linear-
ized approximation to the full non-
linear theory. Even in the shortwave
approximation, Albert Einstein’s
gravitational waves undergo gravita-
tional redshift and deflection of the
direction of propagation, just as light
does. They actually backscatter off
the background curvature. In Ein-
stein’s theory, shortwave gravitation-
al waves passing through the Solar
System experience the same redshift
and deflection as light does.
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BARISH AND WEISS REPLY: Asher
Klatchko is right; we were a 

bit sloppy. The gravitational waves
should follow the null geodesics of
the space between our detector and
the source. So, as he correctly points
out, there are likely to be distortions
of the gravitational wavefronts as
the waves pass through the spatially
varying gravitational potentials on
their way to the observer. Gravita-
tional lensing should take place for
gravitational waves much as it does
for electromagnetic ones. In the arti-
cle, however, our intention was to
point out that the phenomenon of
absorption and reemission—which
leads to an optical depth and thereby
makes it impossible to look into a
strong source for many electromag-
netic sources—is unlikely to occur in
gravitational ones. Gravitational
waves could prove to be the most
penetrating waves in nature; that is
in part their charm but also their
curse, since it makes them so diffi-
cult to detect.
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