
Abstract: Gravitational waves are among the most remarkable 
predictions of Einstein’s theory of general relativity. These 
waves---ripples in the curvature of spacetime---carry informa-
tion about the changing gravitational fi elds of distant objects.  
Almost a century after Einstein fi rst predicted the existence of 
gravitational waves, scientists are on the brink of directly detect-
ing them for the fi rst time.  Gravitational waves will be a radi-
cally new tool for exploring fundamental physics and astronomy. 
They will probe the physics driving the most violent astrophysical 
events in the universe (such as merging black holes, image right) 
in ways inaccessible to electromagnetic observations. When the 
gravitational-wave window on the universe opens, the potential 
for discovery will be immense.

Construction of the U.S. Advanced Laser Interferometer 
Gravitational-wave Observatory (LIGO) is well under way (photo 
bottom right). Within the next fi ve years, observers at Advanced 
LIGO expect to make the fi rst detections of gravitational waves. 
Gravitational waves produced by the collision of black holes, 
asymmetric core collapse supernovae, rapidly spinning neutron 
stars, and even by the Big Bang itself are targets for detection 
in the years to come. I will give an overview of the new fi eld of 
gravitational-wave astronomy: how the waves are generated, 
our efforts to detect them and what we hope to achieve when 
we can observe the universe in this new way.
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