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Observing the black hole at the Galactic center

The black hole at the centre of our galaxy : Sgr A*

[ESO (2009)]

Mass of Sgr A* black hole deduced from
stellar dynamics :

MBH = 4.3× 106 M⊙

← Orbit of the star S2 around Sgr A*

P = 16 yr, rper = 120UA = 1400RS,
Vper = 0.02 c
[Genzel, Eisenhauer & Gillessen, RMP 82, 3121 (2010)]
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Éric Gourgoulhon (LUTH) Testing gravitation with EHT and GRAVITY SFP, Paris, 22 Nov. 2017 4 / 30

A N T I M A T T E R and 

G R A V I T A T I O N

Motivation  & Theory

Exper iments : past and next

The G B A R exper iment
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Possible modified gravity theories

Assume extra dimensions : Extension of GR to Lovelock theory with
modified yet second order field equations. Braneworlds DGP model RS
models, Kaluza-Klein compactfication, String theory and holography.
Graviton is not massless but massive! dRGT theory and bigravity theory.
4-dimensional modification of GR:

Scalar-tensor theories, f (R), Galileon/Hornedski theories → Beyond
Horndeski and DHOST theories.
Vector-tensor theories

Lorentz breaking theories: Horava gravity, Einstein Aether theories
Theories modifying geometry: inclusion of torsion, choice of geometric
connection

C. Charmousis Modified gravity theories and recent constraints
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