1. Introduction
Gravitational waves were predicted by Einstein[1.1] as a consequence of the theory of General Relativity, which states that gravitation is the result of the curvature of space-time caused by mass (or energy) density. Gravitational waves are thus deformations of space-time which are predicted to travel at the speed of light: by considering small deviations of the metric tensor gfrom Minkowski metric , Einstein’s equations can be linearized giving a wave equation for the quantity hg with propagation speed equal to c.
GW emission has been detected through the radiative energy loss of PSR1913+16[1.2], allowing high precision tests of the predictions of General Relativity. A direct detection would allow to study their properties and would initiate a new kind of photonless astrophysics.
The process of detecting gravitational waves consists in measuring directly or indirectly time variations of h, that is variations in the geometry of local space-time. The order of magnitude of the change of distance L between two free falling test masses located L meters apart caused by h  is
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where h is the typical magnitude of  h components. 
The main mechanism for generating gravitational waves is acceleration of a mass, in analogy with electromagnetism. Due to the very small value of the gravitational constant G the amplitude of the generated wave is such that only astrophysical compact objects in violent motion can generate waves with significant amplitude. This amplitude decreases as 1/R where R is the distance from the source. Nearby events may have higher amplitude but are rare while far away events have lower amplitude but come from a much larger portion of the Universe and are more frequent. Considering catastrophic (burst) events in nearby galaxies at a distance of the order of 20  Mpc an amplitude of h of the order of 10-21 is expected. For such events the above formula indicates that a precision on the L measurement of the order of 10-18 m for L = 1 km is required.
The detection of gravitational waves has been attempted using mainly two approaches. The first consists in measuring the amplitude of oscillations of a resonant bar originated by gravitational waves: following the pioneering work of Weber [1.3], the Allegro, Auriga, Explorer, Nautilus and Niobe detectors [1.4] were built and have been operating in a network for several years. The second method measures spacetime geometry variations detected by free falling masses moving on geodetics using interferometry. Since the beginning of the 1980’s this seems to be the most promising technique for detecting gravitational waves. Several detectors based on a Michelson scheme with km long arms have been built, where the mirrors of the interferometer act as “free falling” test masses. Virgo, the French Italian detector[1.5], the US LIGO[1.6], as well as the British German GEO600[1.7] are now taking data. A smaller interferometer  TAMA is operating in Japan  where there are also plans for cryogenic 3 km interferometer (LCGT) [1.8]. In Australia the interferometer AIGO[1.9] is being developed.In addition the LISA project[1.10] for a space interferometer is currently being developed.
This paper is meant to be a reference for the French Italian Virgo interferometer located in Cascina, near Pisa. A comprehensive description of the detector as built will be presented here while its detailed performance will be the subject of separated papers.

Section II will present the general description and resulting specifications for detector performance. Sections III, IV and V describe the site and infrastructures, the vacuum chamber as well as the baffle system that absorbs scattered light. Section VI describes the suspensions for seismic isolation of mirrors and optical benches and their position control. Section VII is about the interferometer optical scheme including the high quality mirrors used in Virgo. Section VIII describes the elements used for interferometer feedback control. The details of the control scheme for longitudinal mirror position and mirror alignment is beyond the scope of this paper. Section IX describes the system that monitors environmental conditions that may influence the interferometer. Section X describes the data acquisition and online data processing systems. Section XI summarizes the expected performance of the Virgo detector, presenting the design sensitivity curve as a function of frequency. Conclusions and perspectives are presented in Section XII.
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