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Townes group evidence for a central mass
concentration in 1985

motivated by black hole paradigm for QSOs (Lynden-Bell & Rees 1971)

Mass Distribution in the
Center of the Galaxy
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— but: concerns about gas tracing the gravitational potential

Wollman et al. 1977, Lacy et al. 1980, 1982, Serabyn & Lacy 1985, Crawford et al. 1985, Serabyn et al. 1987,
Geballe et al. 1987, Genzel & Townes 1987



high resolution stellar NIR imaging/spectroscopy

adaptive optics @ the ESO/VLT and Keck

astrometric precision: 20 mas (1993) — 300parcsec (2008)
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Lenzen, Hofmann, Eisenhauer, Bonnet, Rabien, Davies, Matthews, McLean, Larkin, Wizinovich 2002-2(



Stellar Orbits 1992-2015: S2/S02
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Schodel et al. 2002, Ghez et al. 2003, 2008, Gillessen et al. 20092a,b



stellar orbits testing the potential

M= 4.26(20.14)(*0.2)gs X106 M,

Ro= 8.36 (£0.1)45(£0.15)4,5 kpc
p.>1016..19.5 M@pc-B
M yiended!Mo< @ few 10-2

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



Lacy et al. 1982: tidal disruption of stars

velocity offset (km/s)
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Evolution of pv structure of Bry-emission in G2 2004-2015
with SINFONI & AO: Gillessen et al. 2012, 2013a,b, Pfuhl et al. 2014



Probing the accretion zone :
disruption of a gas cloud
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The giant gas cloud heading
fo th e Milky Way’s black

- ' = : ., ¥ v . i EPERMENTS. Enmes. PHYSICS DM MM
2000 ’ S . S RISING TO THE & HOW TO STOP LOSTIN ¥ e -
. * - CHALLENGE PLAGIARISM TIME
Five of the hardest Tem experts offer th A ‘time dloak’ shaped by
S =l Il
L1 Lt PAGES 35 4682

Gillessen et al. 2012, 2013, 2014, Pipher et al. 2014, Pfuhl et al. 2014, Witzel et al. 2014 theory: Burkert et al. 2012,
Schartmann et al. 2012, Murray-Clay & Loeb 2012, Miralda-Escude 2012, Meyer & Meyer-Hofmeister 2012,
Moscibrodzka et al. 2012, Scoville et al. 2013



GRAVITY

black hole ‘GRAVITY’ Experiment . ESO-VLTI

‘shadow™of a massive


http://www.vlba.nrao.edu/sites/maunakea.shtml
http://www.vlba.nrao.edu/sites/owensvalley.shtml
http://www.vlba.nrao.edu/sites/brewster.shtml
http://www.vlba.nrao.edu/sites/northliberty.shtml
http://www.vlba.nrao.edu/sites/hancock.shtml
http://www.vlba.nrao.edu/sites/kittpeak.shtml
http://www.vlba.nrao.edu/sites/pietown.shtml
http://www.vlba.nrao.edu/sites/fortdavis.shtml
http://www.vlba.nrao.edu/sites/losalamos.shtml
http://www.vlba.nrao.edu/sites/stcroix.shtml
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CiLOuarcseC astrometry: phase/fringe tracking
on nearby star (< 5nm rms)
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12 tons of GRAVITY
on Paranal July16
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