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The Institut des Hautes Études Scientifiques (IHES) salutes the first observation of gravitational waves 
emitted by a black hole binary system by the two US LIGO interferometers from the LIGO/Virgo 
international network. The Institute is very much looking forward to the extraordinary progress that 
gravitational wave astronomy, following these observations, will make. It hopes to contribute to 
analysing the data it provides on the cosmos, black hole physics and more generally, on the new 
Universe invented by Einstein a century ago.  
 
A century of progress in General Relativity 
This major discovery from the LIGO/Virgo team comes one century after Einstein predicted the 
existence of gravitational waves in the theory of General Relativity, and after the discovery of the 
Schwarzschild solution, now called a Schwarzschild black hole. Many subsequent theoretical investigations 
provided a better understanding of these waves, a distortion of space-time geometry: the first 
mathematical proof of generic solutions to Einstein’s equations incorporating wave propagation (Yvonne 
Fourès-Bruhat, 1952), the first attempts at building gravitational wave detectors (Joseph Weber, 1958) 
and the proof in the1980-90 period that gravitational interaction propagates at the speed of light in the 
form of waves, a proof achieved by observing the motion of several binary pulsars and its comparison to 
the predictions of Einstein’s theory.    
 
Many theoretical results obtained at IHES 
IHES is particularly pleased to note that much of the theoretical research started or undertaken here 
contributed to the discovery made by the LIGO/Virgo project team. The design and development of the 
Effective One-Body method, EOB (A. Buonanno and T. Damour, 2000) can be mentioned first; it paved 
the way for an analytical description of the complete gravitational signal emitted by the coalescence of 
two black holes, comprising both the quasi-sinusoidal wave emitted during the inspiralling period and the 
signal emitted during and after the merger. As early as 2000, before the numerical codes capable of 
computing this existed, the EOB method gave the first representation of the coalescence signal; it also 
gave the first estimate of the angular momentum of the final black hole resulting from the merger of two 
back holes. The development of this method at IHES (T. Damour and A. Nagar, 2006-2016), drawing on 
new theoretical concepts (factorization and resummation of wave amplitude) and interacting closely with 
the results of numerical simulations, enabled a new set of precise waveforms to be defined for the 
detection and analysis of gravitational signals emitted by the coalescence of black hole binary systems.  
Some of these waveform templates have been used to look for and analyse the signals discovered by 
LIGO, in the version of the EOB formalism developed in parallel by A. Buonanno in the LIGO 
collaborative scientific project. 
We should also mention the Multipolar Post-Minkowskian method (L. Blanchet, T. Damour and B. Iyer)  
for the precise computation of the amplitude of gravitational waves emitted by a binary system, and the 
ever more precise computation of the equations of motion for binary systems (especially by T.  Damour, 
P. Jaranowski and G. Schäfer). 
 
For more information: 
https://ondes-gravitationnelles.ihes.fr/ 
The next IHES Lecture will be on that precise subject: “Gravitational Waves and Binary Systems” and will 
be given by T. Damour on 18 and 25 February. Admission is free and advance registration is required, 
because of space constraints. 
 

Institut des Hautes Études Scientifiques (IHES) 
IHES is a private research centre dedicated to mathematics, theoretical physics and related disciplines. 
The Institute has a small faculty of permanent professors, both mathematicians and physicists, and hosts 
some 200 visitors annually, who come from all over the world for research periods. Freedom of 
research, independence and interdisciplinarity are core IHES values.  
Thibault Damour has been a permanent professor at IHES since 1989, Alessandro Nagar, holder of the 
Beverly and Raymond Sackler Cosmology Research Chair at IHES, has been working with him since 2007.  


