
Giant black hole
The mosT formidable sTar in The Galaxy is a silenT, 

invisible monsTer, hidinG in iTs hearT iTself
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Center of the Galaxy

m a s s

r e m o t e n e s s

h i g h - e n e r g y
Because of its r e m o t e n e s s , the veil of dust hiding it 

and the large number of stars in-between, it is difficult to observe the exact 

c e n t e r  of the Galaxy. 

And yet, the object located at the center is the most imposing one in the Galaxy. It is a black hole, 

with a m a s s  that is 4 million times greater than that of the Sun. The black hole does not 

produce any light itself, but the matter falling on it sometimes reaches very high temperatures. 

It then produces h i g h - e n e r g y  radiation, in the form of X and gamma rays.

Astronomers have tried to see the black hole under this high energy light, but the 

black hole has remained very inconspicuous and their research has proved to be 

disappointing so far.

Why can’t a black hole be seen?
A black hole cannot be seen directly because it does not radiate any light. 

Its gravity is such that even light cannot escape and it therefore becomes 

“invisible”.

hoW can a black hole be recognized?
A black hole can be recognized by the gravitational force it exerts and the 

disturbances it creates around it. 

hoW big is a black hole?
In theory, a black hole may have any mass – it may be miniscule or huge. 

Astrophysicists believe that they have discovered black holes in the 

Universe that are of the mass of a star but also giant black holes with 

masses varying between several million and several billion times that 

of the Sun. 

What is the size of a black hole?
A black hole’s dimension is provided by its “horizon” – the surface area 

below which light is imprisoned by the black hole. The “horizon’s” radius 

varies in proportion to its mass. A black hole of the mass of the Sun has a 

“horizon” of just 3 kilometers, while a giant black hole with a mass that is 

a billion times that of the Sun has a horizon of 3 billion kilometers, i.e. 20 

times the Earth-Sun distance.

The central region of the Galaxy seen by gamma rays by the 
INTEGRAL satellite (superimposed on the gas emission in orange)

Infra-red image of the stars around the black hole  
(cross)

Trajectory of the stars between 1992 and 2008
(VLT telescopes)

Zoom of the area at the center 
(ESA-CEA Integral)

the central region of the galaxy seen by gamma rays

The center of the Galaxy is congested with several high energy radiation sources. 

The first detailed map of the region in gamma rays was obtained by the INTEGRAL satellite in 2003. At the exact 

point in the center of the Galaxy where the giant black hole is located (cross), there is a very limited source of 

emissions. The giant black hole currently seems dormant.

“ballet of stars around an invisible point”

How doES oNE kNow THAT THERE IS A bLACk HoLE AT THE CENTER of THE GALAXy?
The black hole was detected by the gravitational force it exerts on the stars around it. Large telescopes and 

progress in the observation of infra-red light made it possible to pierce the veil of dust and locate the closest 

stars to the central point. 

Observed for over ten years, these stars, which may appear to move in a disorderly fashion, actually follow 

regular orbits. They seem to revolve around an invisible point. Images taken regularly show that the stars follow 

elliptical orbits, like the planets around the Sun. The closest star describes a complete orbit in 15 years.

Gravitational laws allow us to calculate that the invisible object at the center has a mass that is about 4 million 

times that of the Sun.

However, the object does not emit any light – it is a black hole.

mass of the black hole 
at the center of the Galaxy = 

4 million times the mass of the Sun 

distance from earth = 26,000 light-years

dimension = 17 times the Sun’s radius

age of the black hole = 10 billion years?

distance from the closest 
star’s orbit = 

1,000 the sun’s radius
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Kepler’s Supernova
16 000 l.y.

Binary X-ray source 1E1740.7-2942
25 000 l.y.

Saturn
69 light-minutes

Sirius
8,6 l.y.

51 Peg
50 l.y.

Cat’s Eye
Nebula

3 300 l.y.

Messier Object 35
2 800 l.y.

Orion Nebula
1 760 l.y.

Rho Ophiuchi
394 l.y.Center of the Galaxy

“black hole”
26 000 l.y.
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sun thursday 0 january  2009 - 00h00

saturn thursday 1 january  2009 - 01h09

sirius monday 2 august  2017

51 pegasus Wednesday 2 march  2059

rho ophiuchi tuesday 3 may  2403

orion nebula monday 4 february  3769

messier object 35 saturday 5 june  4809

cat’s eye nebula sunday 6 april  5309

kepler’s supernova monday 7 november  18 009

binary x-ray source friday 8 july  27 009

center of the galaxy friday 9 march  28 009
calendar


