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Prologue (1915-1965): The Theory of
General Relativity

1916: General Relativity & Black Holes
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Introduzione (1963-1971): Quasars & the
Massive Black Hole Paradigm
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Angular size

Il Primo (1971-1991): SgrA* & Gas Motions
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Wollman et al. 1977, Lacy + 1980, Balick & Brown 1974, Serabyn & Lacy 1985, Genzel & Townes 1987, Doeleman +2008, 2013



Intermezzo (1992-1998): Motions of stars: the =
importance of key new technologies
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Hofmann +1993, Eckart +1993, 1995, Weitzel +1996, Ghez et al. 1998, 2005, Wizinowich et al. 2005



02 La Secunda (1992-1998): Motions of stars around SgrA*
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Tertia: Stellar Orbits (2002-2017) =
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Ghez + 2000, 2003, 2008, Schddel +2002, 2003, Gillessen + 2009a,b, 2017, Meyer +2012, Fritz +2014, Boehle +16



After Phase 3 (2017)
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Maoz 1998, Schodel +2003, Ghez + 2005, 2008, Gillessen +2009, 2017, Coleman Miller 2006, Tsiklauri & Viollier 1998, Torres + 2000,
Chapline +2001, 2003, Mazur & Mottola 2004, Genzel, Eisenhauer & Gillessen 2010



SgrAx @
4 <50 pas orbit precision

Motion of
S2 seen
from day to
day
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The GRAVITY VLTI Beam Combiner:
3 milli-arcsec angular resolution
20-100 micro-arcsecond astrometry
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GR Effects in the Orbit of S2:
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Gravitational Redshift ‘ o
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GR effects in the orbit of S2: Schwarzschild Precession
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Detection of Orbital Motions near
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Baganoff +2001, Genzel +2003, Ghez +2004, Do +2008, Dodds-Eden +2009, 2010, , Witzel +2012. 2018, Ponti +2017, Broderick &
Loeb 2005, 2006, Hamaus +2009, Markoff +2001, Yuan +2004, Moscibrodzka +2015, Dexter +2013, Doeleman +2008, Broderick
+2011, Johnson +2017, GRAVITY collaboration 2018b, 2020d



After Phase 4 (2020)
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Gravity Collaboration et al. 2018a,b, 2019a,b, 2020a, Do et al. 2019



Are we done?

(are black holes described by the Kerr Space-Time and can other theories of

gravity, boson-stars, grava-stars etc. be excluded ?)

‘MS87*  April 11, 2017 .
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Johannsen & Psaltis 2010 a,b, Will 2014, Johannsen 2016, Psaltis, Wex & Kramer 2016, Johannsen et al. 2016, Zhang et al.
2015, Waisberg et al. 2018 , GRAVITY collaboration et al. 2018c, EHT collaboration et al. 2019, Cardoso & Pani 2019




Binary BHs & the final parsec problem

The Future
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