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Gravitational waves

ÁGeneral relativity,connects the Einstein tensor 

describing the curvature of spacetimewith the 

energy momentum, representing the motion of the 

source

ÁGravitational waves,change of the gravitational 

field which propagates with the speed of light, 

ripples in spacetime

ÁLinear approximation,far from the source GWs 

are described as perturbations of the flat metric



Observatories worldwide



VIRGO
Arm length:       3 km

- Measurements: 2004 ï2011

- 6800 m3, 10-10 mbar vacuum

- Sampling rate at 20 kHz, analysis at

4/16 kHz, 200 TB/detector data / year

- Seismic isolation (superattenuator)

10-9 - 10-13 attenuation (4 ï200 Hz)

- Under upgrade, 

First scientific measurements: 2016, O2 



LV collaboration

Â Worldwide network of GW detectors, 

collaboration between LIGO and Virgo since 

2007, sharing of data, analysis methods, 

computational resources

Â Coincidence measurements, filtering out false 

signals

Â Accurate sky location



Data analysis



Data analysis ɀcertified algorithms

ÁGeneration of waveform templates
(a few % deviation, large parameter space)

Ámatched filtering

Ágrouping of coincident events

Áɢ2 and other signal based tests

ÁIn case of multiple coincidences 

other tests, é



PyCBC

ÁPython software package for GW data 

analysis

ÁSearching for inspirallingcompact 

binaries, matched filtering, post-Newtonian 

approximation, spinning components, 

IMR waveforms

ÁMany core applications, CPU/GPU

ÁParticipation in the development

ÁData analysis, parameter estimation


