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Radio  Source  3C  273

The GC Legacy Program: Motivation

an unambiguous ‘proof ’ for the existence of  a black hole requires the 
determination of  the gravitational field/space time metric to the 

scale of  the event horizon.
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The GC Legacy Program: high resolution 
imaging & precision astrometry of stars  

(as tracers of gravity)
at 8 kpc:, 1mas=1 lh, 1mas/yr = 39 km/s

year

1990          2000        2010        2020

0.2” 

20mas

2mas

300µas103

Astrometric
Precision

10µas

in Stuttgart

As seen from Munich

in San Francisco

on the Moon
Current status (after 60 NTT 
and 170 VLT nights): 
104 proper motions, 
103.5 radial velocities/spectra, 
47 individual orbits
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Highlights of the Galactic 
Center Legacy Program
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• Compelling Detection of  4x106 M8 Central Mass, which must be 
a Schwarzschild-Kerr Black Hole, if  GR is applicable

• ‘Paradox of  Youth’: presence of  a compact cluster of  B/A-stars 
immediately around the MBH, as well as one or two rotating 
disks of  O/WR stars surrounding it, indicating that episodic star 
formation and/or fast loss-cone injection/capture is effective near 
the MBH; the O/WR disk(s) have a top-heavy IMF

• No Bahcall-Wolf  cusp: nature or nurture?
• G2: tidal disruption of  gas cloud/envelope in front of  our eyes
• ‘feeble’ emission and lack of  ‘Big Blue Bump’ from MBH 

(ηEdd~10-8 : advection dominated accretion & outflows)
• IR/X- flares from inner accretion zone of  MBH: synchrotron 

emission from accelerated (γ~103) electrons at ~10 RS: magnetic 
reconnection events?
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stellar orbits testing the potential: S2
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S2/S02
P=15.9 y
Rperi=1400 RS

(17 lh)
βperi=0.03

Schödel et al. 2002, 2003, Ghez et al. 2003, 2008, 
Eisenhauer et al. 2003, 2005, Gillessen et al. 
2009a,b, Meyer et al. 2012, Chatzopoulos et al. 
2015, Fritz et al. 2015, Plewa et al. 2015

M�= 4.26(±0.14)stat(±0.2)sys x106 M8

R0= 8.36 (±0.1)stat(±0.15)sys kpc
ρ�>1016..19.5 M8pc-3

Mextended/M�< a few 10-2

M� & SgrA* coincident <0.3mas

S2-orbit

Cluster
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Impact of GC Legacy Program

• Driver of  State of  the Art Instrumentation Development: FAST, SHARP, 
3D, NACO, SINFONI, PARSEC, LABOCA, KMOS, GRAVITY

• Education: 29 PhDs, 25 postdocs Europe-wide 
• Papers: ~100 refereed publications , ~11,000 citations

• Remarkable String of  (Theoretically) Unexpected Discoveries over 25 Years
• A Highlight  Result of  ESO, in head-to-head competition with Keck 

• GC as a Physics Laboratory: currently best proof  of  MBH paradigm
: next  step PN and strong-curvature tests of  GR

• GC as an Astrophysics Laboratory: gas accretion, star formation and 
dynamics/structure/evolution of  star cluster near MBH

: measuring R0 to percent accuracy
: guidance on MBH accretion in low-density limit
: strong participation & stimulation of  theory


