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VLTI delay lines
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The Galactic Center

20 years of NACO data
(8m AO supported imaging)
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The Galactic Center

20 years of NACO data
(8m AO supported imaging)




The Galactic Center

We know ~45 stars which orbit a central object:
- Mostly dark object
- 4 million solar masses heavy
- Very compact

-> Sgr A* is a supermassive black hole

MPE/GRAVITY Collaboration




The Galactic Center

We know ~45 stars which orbit a central object
- Mostly dark object
- 4 million solar masses heavy
- Very compact

-> Sgr A* is a supermassive black hole

Physics Nobel Prize 2020:

MPE/GRAVITY Collaboration

"for the discovery of a

supermassive compact object at

the centre of our galaxy”

Elmehed Elrr ;;;:’-“‘” ’
Reinhard Genzel Andrea Ghez



Galactic Center with GRAVITY
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Galactic Center with GRAVITY
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Galactic Center with GRAVITY
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Galactic Center with GRAVITY

re ~ . .. ) . B, ! . " \
' SRR, D off-axis adaptive optics
! i B with CIAO
f I R B off-axis fringe tracking
DR R SC target J
; . — & . o~ . . . .
SRR VLT! Fov (2) [




Galactic Center with GRAVITY
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Galactic Center without GRAVITY

A

1.5 as

20 years of NACO data
(8m AO supported imaging)



Galactic Center with GRAVITY
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20 years of NACO data 1.5 years of GRAVITY data
(8m AO supported imaging) (reconstructed images)
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Galactic Center with GRAVITY

210

1.5 as mas
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(8m AO supported imaging) (reconstructed images)



Galactic Center - S2 Orbit
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Galactic Center - S2 Orbit

+ NACO & SHARP

0.20
+ GRAVITY 0.00
T 0.0000 |
015 -0.0025 |
. —0.0050 |
O
]
Q —0.0075}
— 0.10
n
A -0.0100 f
+ —-0.0125 |
v__ =8000 km/s
0.05 max
-0.0150 |
0.020 0.015 0.010 0.005 0.000  -0.005 —0.010

0.04 002 o.o%A—[(l)l.]oz -0.04 —0.06 GRAVITY Collaboration 2019, 2020

e —




The Galactic Center
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The Galactic Center
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The Galactic Center
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The Galactic Center
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The Galactic Center as a GR laboratory

Stars around SgrA*
work as probes to test
the gravitational field




The Galactic Center as a GR laboratory

1. Gravitational Redshift




The Galactic Center as a GR laboratory

1. Gravitational Redshift

ESO/M. Kornmesser



The Galactic Center as a GR laboratory
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The Galactic Center as a GR laboratory

2. Schwarzschild precession

ESO/L. Calgada
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The Galactic Center as a GR laboratory

2. Schwarzschild precession

ESO/L. Calgada
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The Galactic Center as a GR laboratory

2. Schwarzschild precession
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The Galactic Center as a GR laboratory

What’s next?



The Galactic Center as a GR laboratory
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The Galactic Center as a GR laboratory
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The Galactic Center as a GR laboratory
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The Galactic Center to study black holes
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The Galactic Center to study black holes
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The Galactic Center to study black holes
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The Galactic Center to study black holes
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The Galactic Center to study black holes
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The Galactic Center to study black holes
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First detection of BLR kinematics for 3C 273




First detection of BLR kinematics for 3C 273
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First detection of BLR kinematics for 3C 273
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First detection of BLR kinematics for 3C 273
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First detection of BLR kinematics for 3C 273
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Comparison with reverberation mapping results
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Comparison with reverberation mapping results
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Hot dust continuum surrounding the BLR
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Possible improvements
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Possible improvements
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GRAVITY"
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Laser guide stars for all telescopes
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GRAVITY" improvements
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GRAVITY" improvements
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GRAVITY capabilities
Few 10 pas astrometry
mas resolution imaging
19+ mag limiting
magnitude
Polarimetry
Spectroscopy
Mas spectral differential
astrometry

Picture Credit F. Gonte
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Much more science to come with
GRAVITY & GRAVITY*?
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