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Abstract. D e  
tectors like LIGO (VIRGO) are expected to go online in 2002 (2003). Space 
interferometers like LISA arescheduled for 2011. In this talk the possible science 
payoffs of these experiments are explored. Starting from the basic properties of 
gravitational waves and anticipated gravitational wave sources, it highlights the 
implications of gravitational wave observations for basic physics, astrophysics 
and cosmology. The current status of theoretical computation of waveforms 
and templates for data analyais is briefly discussed. 
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1. Introduction 

Gravitational waves (GW) exist. Evidence for their existence is the observed decrease 
of the orbital period of the HulseTaybr binary pulsar 1913+16 which agree3 with the 
predicted decreare due to gravitational radiation damping to better than .3 %. These 
rem&kably accurate observations are an important verification of the lowest order ra- 
diative prediction of general theory of dativity (GTR). They are also sensitive to some 
strong field aspects of GTR since neutron stars have strong internal gravity. However, 
in spite of this high quality confirmatim, the evidence is still indirect. Direct detection 
of gravitational waves is thus the obviws mandate for upcoming laser intdrometric 
gravitational wave detectors. The real acitement, however, is the possibility to use GW 
as an observational tool for basic physics and astrophysics and inaugurate gravitational 
wave astronomy (Schutz 1999, Hughes d a1 2002). 












