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• Tests and extensions of 

General Relativity (theory)

• Dark matter and alternatives

(theory and observations)

• Observations and analysis of 

close environmemt of 

supermassive blackholes

• Primordial black 

holes (theory) 

• Gravitational

waves (theory) 
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Collège de France, LPENS, LUTH 

From very abstract to observational issues 

Motivations for extending and modifying General relativity:

High energy physics considerations (quantum gravity) along the superstring program

Cosmology (as alternatives to dark matter and dark energy)

M. Henneaux (CDF), A. Kashani-Poor (LPENS), C. Deffayet (LPENS), 
D. Steer (LPENS), L. Bernard (LUTH), E. Gourgoulhon (LUTH).

Wish to find alternatives to GR to be tested against GR

Compact objects (as alternatives to black holes)
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Collège de France, LPENS, LUTH 

Observational tests of General relativity and its extensions:

Solar and galactic size tests

Cosmological tests 

C. Deffayet (LPENS),  D. Steer (LPENS), L. Bernard (LUTH), E. 
Gourgoulhon (LUTH), Ph. Grandclement (LUTH), A. Le Tiec (LUTH),

Via gravitational waves

Compact objects

From very abstract to observational issues 
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Collège de France, LPENS, LUTH 
Some recent highlights
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LPENS, LUTH 

Wave forms in General Relativity for binary objects

Wave forms in extended theories of gravity (scalar tensor in particular)

D. Steer (LPENS), L. Bernard (LUTH), E. Gourgoulhon (LUTH), 
Ph. Grandclement (LUTH), A. Le Tiec (LUTH).

Primordial gravitational waves
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LPENS, LUTH 
Some recent highlights
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LPENS

Formation of primordial black holes and inflation 

Primordial black holes and gravitational waves

K. Petraki team (LPENS), V. Vennin (LPENS)
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LPENS
Some recent highlights
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Collège de France, LERMA, LPENS 

Theoretical model building and constraints on standard and exotic dark matter

F. Combes and LERMA, K. Petraki (LPENS), 
C. Deffayet (LPENS)

Observational constraints on dark matter

Modified gravity as alternative to Dark matter (MOND) : theory and observations 
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Collège de France, LERMA, LPENS 
Some recent highlights
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LESIA, LUTH

Experimental developments for GRAVITY (PI. France G. Perrin) and GRAVITY + (PI. 
France T. Paumard)

T. Paumard (LESIA), G. Perrin (LESIA), F. 
Vincent (LESIA), E. Gourgoulhon (LUTH). 

Scientific interpretation using in particular the code GYOTO which is a radiative 
transfer code allowing to evaluate the emissions around compact objects
jointly developped with LUTH 

Modelling of accretion disks around supermassive BH in line with Event Horizon 
Telescope
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LESIA, LUTH
Some recent highlights
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My personal view based on the PhD project of Irène Urso (just starting)

Phd Under (the main) direction of F. Vincent (LESIA) and my own
codirection on « Constraining the nature of compact objects via the 
interferometric observation of black holes »

Fostered already many interesting discussions and cross information 
between Frédéric and me, even though we are of very different
backgrounds 

From the « petit bout de la lorgnette »
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Members of other axes (interstellar medium, galaxies) have been cited
above

Some personal ideas: 

• Can the statistical methods developped the Galaxy axis be used to 
extract some interesting information on gravity ?

• Constraints on primordial black holes and dark matter using
galactic scale observations (Galaxy and interstellar medium axes) ?

Some obvious directions for interactions
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Ways to go, my personal view

Working groups/ working days etc…
for some identified directions 

We have to find our own ways: 
an important question to solve 
very concretely
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Ways to go, my personal view

Working groups/ working days etc…
for some identified directions 

We have to find our own ways: 
an important question to solve 
very concretely

My own prejudice: benefit from
our small size to keep it small
scale inside our small size



Thank you for your attention
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Special thanks to Françoise Combes and Guy Perrin for slides communications


